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Quick Reference Data 
TIMING SPECIFICATIONS 

Full Throttle Throttle 
Spark Advance Pickup 
degree. BTDC degrees BTDC 

48 hp 
1987·1988 19 ±1 2·4 
1989 19 ±1 

50 hp 
1973·1975 19 ±1 3 
1980·1981 19 2·4 
1982·1988 19 ±1 2·4 
1989 19 ±1 

55 hp 
1975·1976 19 4 
1977·1979 19 3 
1980·1981 19 2·4 
1982·1983 19 ±1 2·4 

60 hp 
1980·1981 21 2·4 
1982·1985 21 ±1 2·4 
1986·on 19 ±1 1 ±1 ATOC 

65 hp 
1973 22 8 

70 hp 
1974 20 TOC 
1975·1979 17 TOC 
1980·1981 19 TOC 
1982 19 ±1 TOC 
1983·1985 See note 1 TOC ±1 
1986·1987 19 ±1 4 ±1 ATOC 
1988 19 ±1 1 ±1 ATOC 
1989 19 ±1 1 ±1 BTOC 

75 hp 
1975·1979 16 TOC 
1980·1981 19 TOC 
1982 19 ±1 TOC 
1983·1985 See note 1 TOC ±1 
1986·1987 19 ±1 1 ±1 ATOC 

85 hp 
1973 28 5 
1974 28 4 
1975·1976 26 4 
1977·1979 26 3·5 
1980 28 4·6 

88 hp 28 ±1 4 ±1 
90 hp 

1981 28 4·6 
1982 28 ±1 4-6 
1983·1985 See note 1 3·5 
1986·on • 28 ±1 4 ±1 

100 hp 28 ±1 4 ±1 
110 hp 28 ±1 4 ±1 
115 hp 

1973 26 5 
1974 26 4 

(continued) 
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TIMING SPECIFICATIONS (continued) 

Full Throttl. T,,","I. 
Spark Advanc. Plck-up 
d.gr ••• BTDC d.g .... BTDC 

115 hp (continued) 
1975-1976 24 4 
1977-1979 28 0-3 
1980-1981 28 4-6 
1982 28 ±1 4-6 
1983-1984 See note 1 3-5 

120 hp 
1985 22 -
1986-on 18 ±1 -

135 hp 
1973 22 5 
1974 22 4 
1975-1976 20 4 

140 hp 
1977-1979 28 0-3 
1980-1981 28 4-6 
1982 28 ±1 4-6 
1983-1984 See note 1 3-5 
1985 22 -
1986-on 18 ±1 -

150 hp 
1977-1979 26 6-8 
1980-1981 28' 6-8 
1982 28 ±1 6-8 
1983-1985 See note 1 6-8 
1986-0n 32 ±1 ' 7 ±1 

175 hp 
1977-1979 28 5 
1980-1981 28' 6-8 
1982 28 ±1 6-8 
1983-1985 See note 1 6-8 
1986-on 28 ±1 7 ±1 

185 hp See note 1 6-8 
200 hp 

1975-1979 28 5 
1980-1981 26' 6-8 
1982 28 ±1 6-8 
1983-1985 See note 1 6-8 
1986-on 18 ±1 -

225 hp 
1986-on 18 ±1 -

235 hp 
1977-1979 28 6-8 
1980-1981 30 6-8 
1982 30 ±1 6-8 
1983-1985 See note 1 6-8 

1. Refer to timing decal on engine. 
2. If timer base has red sleeves, 32· BTOC. 
3. 1986-1987 150Sl, 30 ±1· BTOC; 1988-1989 150Sl, 28 ±1· BlOC. 
4. 1981 CH model: timer base with red sleeves, 30· BlOC; 1981 CIA, CIB and CIM model: timer base with 
black sleeves, 28· BlOC. 
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RECOMMENDED SPARK PLUGS 

Engine Champion 
plug type Gap (In., 

48 hp 
1987·1988 See note 1 See note 1 
1989 See nole 2 See note 2 

50 hp 
1973-1974 UL77V 
1975-1984 L77J4 0.040 
1985-1988 See nole 1 See nole 1 
1989 See note 2 See nole 2 

55 hp L77J4 0.040 
60 hp 
1980-1984 L77J4 0.040 
1985-on See nole 1 See nole 1 

65 hp UL74V 
70 hp 
1974 UL77V 
1975-1984 L77J4 0.040 
1985-on See nole 1 See note 1 

85 hp 
1973-1974 UL77V 
1975-1980 L77J4 0.040 

88 hp See note 3 See nole 3 
90 hp 
1981-1984 L77J4 0.040 
1985-1986 See note 1 See note 1 
1987-1989 See nole 3 See note 3 

100 hp 
1979-1980 L77J4 0.040 

110 hp 
1986 See nole 1 See note 1 
1987-1989 See nole 3 See note 3 

115 hp 
1973-1974 UL77V 
1975-1984 L77J4 0.040 

120 hp See note 1 See note 1 
135 hp UL77V 
140 hp 
1977-1984 UL77V 
1985-on See note 1 See note 1 

150 hp 
1977-1986 QUL77V or UL77V 
1987-1989 See note 3 See nole 3 

175 hp 
1977-1986 QUL77V or UL77V 
1987-1989 See note 3 See note 3 

185 hp QUL77V or UL77V 
200 hp 
1975-1986 QUL77V or UL77V 
1987-1989 See note 3 See nole 3 • 

(continued) 
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RECOMMENDED SPARK PLUGS (continued) 

Engine Champion 
plug type Gap (In.) 

225 hp See note 3 See note 3 
235 hp QUL77V or UL77V -
1. OMC recommends the use of Champion QL77JC4 or L77JC4 plugs gapped to 0.040 in . for sustained low-speed 
operation. For sustained high-speed use, OMC recommends Champion QL78V or L78V (non-adjustable gap). 
2. OMC recommends the use of Champion QL78C plugs gapped to 0.030 In. for sustained low-speed operation . 
For sustained high-speed use, OMC recommends Champion QL16V (non-adjustable gap). 
3. OMC recommends the use of Champion QL77JC4 or L77JC4 plugs gapped to 0.040 In. on models prior to 
1989 and 0.030 In. on 1989 models for sustained low-speed operation. For sustained high-speed use, OMC recom-
mends Champion QUL77V or UL77V (non-adjustable gap). 

Accessory draw 

5 amps 
15 amps 
25 amps 

Acce.sory draw 

5 amps 
15 amps 
25 amps 

Symptom 

Engine won't start, but 
fuel and spark are good 

Engine misfires @ idle 

• 

BATTERY CAPACITY (HOURS) 

80 Amp-hour battery 
provides continuous 
power for: 

13.5 hours 
3.5 hours 
1.8 hours 

105 Amp-hour battery 
provide. continuous 
power for: 

15.8 hours 
4.2 hours 
2.4 hours 

IGNITION TROUBLESHOOTING 

Probable cause 

Defective or dirty spark plugs. 
Spark plug gap set too wide. 
Improper spark timing. 
Shorted stop button. 
Air leaks into fuel pump. 
Broken piston ring(s). 

Approximate 
recharge time 

16 hours 
13 hours 
12 hours 

Approximate 
recha.,.e time 

16 hours 
13 hours 
12 hours 

Cylinder head, crankcase or cylinder sealing faulty. 
Worn crankcase oil seal. 

Incorrect spark plug gap. 
Defective, dirty or loose spark plugs. 
Spark plugs of incorrect heat range. 
Leaking or broken high tension wires. 
Weak armature magnets . 
Defective coli or condenser. 
Defective ignition switch. 
Spark timing out of adjustment 

(continued) 
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Symptom 

Engine mislires @ high 
speed 

Engine backfires 

Engine preignition 

Engine noises (knocking 
al power he~d) 

Ignition coil lails 

IGNITION TROUBLESHOOTING (continued) 

See " Engine misfires @ Idle." 
Coil breaks down. 
Coil shorts through insulation. 
Spark plug gap 100 wide. 
Wrong type spark plugs. 
Too much spark advance. 

Cracked spark plug inlulator. 
Improper timing. 
Crossed spark plug wires. 
Improper ignition timing. 

Spark advanced too lar. 
Incorrect type spark plug. 
Burned spark plug electrodes. 

Spark advanced too lar. 

Extremely high voltage. 
Moisture lormation. 
Excessive heat Irom engine. 

Spark plugs burn and loul Incorrecl type plug. 

Ignition causing high 
fuel consumption 

1.280 
1.260 
1.240 
1.220 
1.200 
1.180 
1.160 
1.140 
1.120 
1.100 

• 

10 

Fuel mixture too rich. 
Inlerlor grade 01 gasoline. 
Overhealed engine. 
Excessive carbon in combusllon chambers. 

Incorrect spark timing. 
Leaking high len lion wires. 
Incorrect spark plug gap. 
Fouled spark plugs. 
Incorrect spark advance. 
Weak ignition coli . 
Preignition. 

APPROXIMATE STATE OF CHARGE 

1 "7. .. -, .. I " .--- -
1--'" 

20 30 40 50 60 70 

BATTERY - State 01 charge ( % ) 

XIII 

-.-
l - ,....-r 

= 

80 90 100 



 
 

Chapter One 

General Information 

This detailed, comprehensive manual 
contains complete information on main­
tenance, tune-up, repair and overhaul. 
Hundreds of photos and drawings guide you 
through every step. 

Troubleshooting, tune-up, maintenance 
and repair are not difficult if you know what 
tools and equipment to use and what to do. 
Anyone not afraid to get their hands dirty, of 
average intelligence and with some 
mechanical ability can perform most of the 
procedures in this book. See Chapter Two for 
more information on tools and techniques. 

A shop manual is a reference. You want to 
be able to find information fast. Clymer 
books are designed with you in mind. All 
chapters are thumb tabbed. Important items 
are indexed at the end of the book. All 
procedures, tables, photos, etc., in this 
manual assume that the reader may be 
working on the machine or using this manual 
for the first time. 

Keep this book handy in your tool box. It 
will help you to better understand how your 
machine runs, lower repair and maintenance 
costs and generally increase your enjoyment 
of your marine equipment. 

MANUAL ORGANIZATION 
This chapter provides general information 

useful to marine owners and mechanics. 
Chapter Two discusses the tools and 

techniques for preventive maintenance, 
troubleshooting and repair. 

Chapter Three describes typical equipment 
problems and provides logical trouble­
shooting procedures. 

Following chapters describe specific 
systems, providing disassembly, repair, 
assembly and adjustment procedures in 
simple step-by-step form. Specifications 
concerning a specific system are included at 
the end of the appropriate chapter. 

NOTES, CAUTIONS 
AND WARNINGS 

The terms NOTE, CAUTION and 
WARNING have specific meanings in this 
manual. A NOTE provides additional 
information to make a step or procedure 
easier or clearer. Disregarding a NOTE could 
cause inconvenience, but would not cause 
damage or personal injury. 

A CAUTION emphasizes areas where 
equipment damage could result. Disregarding 
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a CAUTION could 
mechanical damage; 
injury is unlikely. 

cause permanent 
however, personal 

A WARNING emphasizes areas where 
personal injury or even death could result 
from negligence. Mechanical damage may 
also occur. WARNINGS are to be taken 
seriously. In some cases, serious injury or 
death has resulted from disregarding similar 
warnmgs. 

TORQUE SPEOFICA TlONS 

Torque specifications throughout this 
manual are given in foot-pounds (ft.-lb.) and 
either Newton meters (Nom) or meter­
kilograms (mkg). Newton meters are being 
adopted in place of meter-kilograms in 
accordance with the International Modern­
ized Metric System. Existing torque wrenches 
calibrated in meter-kilograms can be used by 
performing a simple conversion: move the 
decimal point one place to the right. For 
example, 4.7 mkg - 47 Nom. This 
conversion is accurate enough for mechanics' 
use even though the exact mathematical 
conversion is 3.5 mkg = 34.3 Nom. 

ENGINE OPERATION 

All marine engines, whether 2- or 4-stroke, 
gasoline or diesel, operate on the Otto cycle 
of intake, compression, power and exhaust 
phases. 

4-stroke Cycle 

A 4-stroke engine requires 2 crankshaft 
revol utions (4 strokes of the piston) to 
complete the Otto cycle. Figure 1 shows 
gasoline 4-stroke engine operation. Figure 2 
shows diesel 4-stroke engine operation. 

2-stroke Cycle 

A 2-stroke engine requires only 
crankshaft revolution (2 strokes of the piston) 
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to complete the Otto cycle. Figure 3 shows 
gasoline 2-stroke engine operation. While 
diesel 2-strokes exist, they are not commonly 
used in light marine applications. 

FASTENERS 

The material and design of the various 
fasteners used on marine equipment are not 
arrived at by chance or accident. Fastener 
design determines the type of tool required to 
work with the fastener. Fastener material is 
carefully selected to decrease the possibility of 
physical failure or corrosion. See Gal\'Qnic 
Corrosion in this chapter for more 
information on marine materials. 

Threads 

Nuts, bolts and screws are manufactured in 
a wide range of thread patterns. To join a nut 
and bolt, the diameter of the bolt and the 
diameter of the hole in the nut must be the 
same. It is just as important that the threads 
on both be properly matched. 

The best way to tell if the threads on 2 
fasteners are matched is to tum the nut on the 
bolt (or the bolt into the threaded hole in a 
piece of equipment) with fingers only. Be sure 
both pieces are clean. If much force is 
required, check the thread condition on each 
fastener. If the thread condition is good but 
the fasteners jam, the threads are not 
compatible. 

Four important specifications describe 
every thread: 

a. Diameter. 
b. Threads per inch. 
c. Thread pattern. 
d. Thread direction. 
Figure 4 shows the first 2 specifications. 

Thread pattern is more subtle. Italian and 
British standards exist, but the most 
commonly used by marine equipment 
manufacturers are American standard and 
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AI the pilton travels 
downward, the exhaust 
valve i. closed and the 
Intake vatve opens, 
allowtng air to be drawn 
into the cylinder. When 
the piston reaches the 
bottom of hI travel (BOe), 
the intake valve cloles 
and remains cloled for 
the next 1 1/2 revolutions 
of the crankshaft . 

1. 

o 

.... STROKE DIESEL OPERATING PRINCIPLES 

AI the piston almolt 
reach •• the top of It, 
travel, the Injector aliowl 
fuel Inlo the chamber. 
The fuel I. Ignited by the 
..... of compression. The 
piaton continues to lOP 
deed center (TOC) end I. 
pushed downward by the 
e_ndlng go.e • . 

• 

While the crankshaft 
continues to rotate, the 
platon moves upward, 
compressing the air. 

2. 

When the piston almost 4 
reaches SOC, the exhaust _ 
valve opens and remains 
open until the piston is 
near TOC. The upward 
travel of the piston forces 
the exhaust 9ase8 out of 
the cylinder. After the 
piston has reached TOC, 
the exhaust valve closea 
and the cycle starts all 
over again . 
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AI the piston travels 
downward, it uncovers 
the exheult port (A) 
allowing the exhaust 
gases to leave the 
cylinder. A fresh air·fuel 
charge, which has been 
compressed slightly in the 
crankcase, enter. the 
cylinder through the 
transfer port (8). Since 
this charge enters under 
pressure, it also helps to 
push out the exhaust 
gases. 

1. 

2·STROKE OPERATING PRINCIPLES 

As the piston almost 
reaches the top of its 
travel, the spark plug 
fires, igniting the 
compressed air-luel 
mixture. The piston 
continues to top dead 
center (TOe) and is 
pushed downward by the 
expanding gases. 

While the crankshaft 
continues to rotate, the 
piston moves upward, 
covering the transfer (8) 
and exhaust (A) ports. 
The piston compresses 
the new air-fuel mixture 
and creates a 
low-pressure area in the 
crankcase at the same 
time. As the piston 
continues to travel, it 
uncovers the intake port 
(e). A fresh air-fuel 
charge from the 
carburetor (D) is drawn 
into the crankcase 
through the intake port. 

As the piston travels 
down, the exhaust gases 
leave the cylinder and the 
complete cycle starts all 
over again. 
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metric standard. The threads are cut 
differently as shown in Figure 5. 

Most threads are cut so that the fastener 
must be turned clockwise to tighten it. These 
are called right-hand threads. Some fasteners 
have left-hand threads; they must be turned 
counterclockwise to be tightened. Left-hand 
threads are used in locations where normal 
rotation of the equipment would tend to 
loosen a right-hand threaded fastener. 

Machine Screws 

There are many different types of machine 
screws. Figure 6 shows a number of screw 
heads requiring different types of turning 
tools (see Chapter Two for detailed 
information). Heads are also designed to 
protrude above the metal (round) or to be 
slightly recessed in the metal (fiat) (Figure 7). 

Bolts 

Commonly called bolts, the technical name 
for these fasteners is cap screw. They are 
normally described by diameter, threads per 
inch and length. For example, 114-20 X I 
indicates a bolt 114 in. in diameter with 20 
threads per inch, I in. long. The 
measurement across 2 fiats on the head of the 
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bolt indicates the proper wrench size to be 
used. 

Nuts 

Nuts are manufactured in a variety of types 
and sizes. Most are hexagonal (6-sided) and 
fit on bolts, screws and studs with the same 
diameter and threads per inch. 

Figure 8 shows several types of nuts. The 
common nut is usually used with a 
lockwasher. Self-locking nuts have a nylon 
insert which prevents the nut from loosening; 
no lockwasher is required. Wing nuts are 
designed for fast removal by hand. Wing nuts 
are used for convenience in non-critical 
locations. 

To indicate the size of a nut, manufacturers 
specifY the diameter of the opening and the 
threads per inch. This is similar to bolt 
specification, but without the length 
dimension. The measurement across 2 flats 
on the nut indicates the proper wrench size to 
be used. 

Washers 

There are 2 basic types of washers: fiat 
washers and lockwashers. Flat washers are 
simple discs with a hole to fit a screw or bolt. 
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Lockwasher.; are designed to prevent a 
fastener from working loose due to vibration, 
expansion and contraction. Figure 9 shows 
several wasbers. Note that flat washer.; are 
often used between a lockwasher and a 
fastener to provide a smooth bearing surface. 
This allows the fastener to be turned easily 
with a tool. 
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o 
Cotter Pins 

Cotter pins (Figure 10) are used to secure 
special kinds of fastener.;. The threaded stud 
must have a hole in it; the nut or nut lock 
piece has projections wbich the cotter pin 
ends wrap around. Cotter pins should not be 
reused after removal. 
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Snap Rings 

Snap rings can be of an internal or external 
design. They are used to retain items on 
shafts (external type) or within tubes (internal 
type). Snap rings can be reused if they are not 
distorted during removal. In some 
applications, snap rings of varying thickness 
can be selected to control the end play of 
parts assemblies. 

LUBRICANTS 

Periodic lubrication assures long service life 
for any type of equipment. It is especially 
important to marine equipment, which is 
exposed to salt or brackish water and other 
harsh environments. The type of lubricant 
used is just as important as the lubrication 
service itself, although in an emergency the 
wrong type oflubricant is better than none at 
all. The following paragraphs describe the 
types oflubricants most often used on marine 
equipment. Be sure to follow the equipment 
manufacturer's recommendations for 
lubricant types. 

Generally, all liquid lubricants are called 
"oil." They may be mineral-based (including 
petroleum bases), natural-based (vegetable 
and animal bases), synthetic-based or 
emulsions (mixtures). "Grease" is an oil to 
which a thickening base has been added so 
that the end product is a semi-solid. Grease is 
often classified by the type of thickener 
added; lithium soap is commonly used. 

4-stroke Engine Oil 

Oil for 4-stroke engines is graded by the 
American Petroleum Institute (API) and the 
Society of Automoti ve Engineers (SAE) in 
several categories. Oil containers display 
these ratings on the top or label (Figure 11). 

API oil grade is indicated by letters; oils for 
gasoline engines are identified by an "s" while 
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Correct 
Inotano_ 
of cotter pin 

oils for diesel engines are identified by a "C." 
Most modern gasoline engines require SE or 
SF graded oil. Automotive and marine diesel 
engines use CC or CD graded oil. 

Viscosity is an indication of the oil's 
thickness. The SAE uses numbers to indicate 
viscosity; thin oils have low numbers while 
thick oils have high numbers. A "w" after the 
number indicates that the viscosity testing 
was done at low temperature to simulate 
cold-weather operation. Engine oils fall into 
the 5W-20W and 20-50 range. 

Multi-grade oils (for example, IOW-40) are 
less viscous (thinner) at low temperatures and 
more viscous (thicker) at high temperatures. 
This allows the oil to perform efficiently 
across a wide range of engine operating 
temperatures. 

2-stroke Engine Oil 

Lubrication for a 2-stroke engine is 
provided by oil mixed with the incoming 
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fuel-air mixture. Some of the oil mist settles 
out in the crankcase, lubricating the 
crankshaft and lower end of the connecting 
rods. The rest of the oil enters the combustion 
chamber to lubricate the piston rings and 
cylinder walls. This oil is burned during the 
combustion process. 

Engine oil must have several special 
qualities to work well in a 2-stroke engine. It 
must mix easily and stay in suspension in 
gasoline. When burned, it can't leave behind 
excessive deposits. It must be appropriate for 
the high temperatures associated with 
2-stroke engines. 

The National Marine Manufacturer's 
Association (NMMA) and the Boating 
Industry Association (BIA) have set standards 
for oil for use in 2-stroke, water-cooled 
engines. This is the BIA TC-W (two-cycle, 
water-cooled) grade (Figure 12). The oil's 
performance In the following areas is 
evaluated: 

a. Lubrication (prevention of wear and 
scuffing). 

b. Spark plug fouling. 
c. Preignition. 
d. Piston ring sticking. 
e. Piston varnish. 
f. General engine condition (including 

deposits). 
g. Exhaust port blockage. 
h. Rust prevention. 
i. Mixing ability with gasoline. 
In addition to oil grade, manufacturers 

specify the ratio of gasoline to oil required 
during break-in and normal engine operation. 

Gear Oil 

Gear lubricants are assigned SAE viscosity 
numbers under the same system as 4-stroke 
engine oil. Gear lubricant falls into the SAE 
72-250 range (Figure 13). Some gear 
lubricants are multi-grade; for example, SAE 
85W-90. 
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Various additives are put into gear oils to 
tailor them for specific uses; these additive 
packages are graded by the API and identified 
by the letters "GL" and a number. GL-4 and 
GL-S are the most commonly used. 

Grease 

Greases are graded by the National 
Lubricating Grease Institute (NLGn. Greases 
are graded by number according to the 
consistency of the grease; these ratings range 
from No. 000 to No.6, with No.6 being the 
most solid. A typical multipurpose grease is 
NLGI No. 2 (Figure 14). For specific 
applications, equipment manufacturers may 
require grease with an additive such as 
molybdenum disulfide (MOS2). 

GASKET SEALANT 

Gasket sealant is used instead of 
pre-formed gaskets between some engine 
mating surfaces. Two types of gasket sealant 
are commonly used: room temperature 
vulcanizing (RTV) and anaerobic. Since these 
2 materials have different sealing properties, 
they cannot be used interchangeably. 

RTV Sealant 

@ 

® 

This is a black silicone gel supplied in tubes 
(Figure 15). Moisture in the air causes RTV ® 
to cure. Always place the cap on the tube as 
soon as possible when using RTV. RTV has a 
shelf life of one year and will not cure 
properly when the shelf life has expired. 
Check the expiration date on RTV tubes 
before using and keep partially used tubes 
tightly sealed. 

Applying RTV Sealant 

Clean all gasket residue from mating 
surfaces. Surfaces should be clean and free of 
oil and dirt. Remove all RTV gasket material 
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from blind attaching holes, as it can cause a 
"hydraulic" effect and affect bolt torque. 

Apply RTV sealant in a continous bead 2-3 
mm (0.08-0.12 in.) thick. Circle all mounting 
holes unless otherwise specified. Torque 
mating parts within 10 minutes after 
application. 

Anaerobic Sealant 

This is a red gel supplied in tubes (Figure 
16). It cures only in the absence of air, as 
when squeezed tightly between 2 machined 
mating surfaces. For this reason, it will not 
spoil if the cap is left off the tube. It should 
not be used if one mating surface is flexible. 

Applying Anaerobic Sealant 

Clean all gasket residue from mating 
surfaces. Surfaces must be clean and free of 
oil and dirt. Remove all gasket material from 
blind attaching holes, as it can cause a 
"hydraulic" effect and affect bolt torque. 
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Apply anaerobic sealant in a I mm or less 
(0.04 in.) bead to one sealing surface. Circle 
all mounting holes. Torque mating parts 
within IS minutes after application. 

GAL V ANIC CORROSION 

A chemical reaction occurs whenever 2 
different types of metal are joined by an 
electrical conductor and immersed in an 
electrolyte. Electrons transfer from one metal 
to the other through the electrolyte and 
return through the conductor. 

The hardware on a boat is made of many 
different types of metal. The boat hull acts as 
a conductor between the metals; even if the 
hull is wood or fiberglass, the slightest film of 
water within the hull provides conductivity. 
Water is an electrolyte. This combination 
creates a good environment for electron flow 
(Figure 17). Unfortunately, this electron flow 
results in galvanic corrosion of the metal 
involved. That is, one of the metals is 
corroded or eaten away by the process. The 
amount of electron flow (and therefore the 
amount of corrosion) depends on several 
factors: 

a. The types of metal involved. 
b. The efficiency of the conductor. 
c. The strength of the electrolyte. 

Metals 

The chemical composition of the metals 
used in marine equipment has a significant 
effect on the amount and speed of galvanic 
corrosion. Certain metals are more resistant 
to corrosion than others. These electrically 
negative metals are commonly called 
"noble"; they act as the cathode in any 
reaction. Metals which are more subject to 
corrosion are electrically positive; they act as 
the anode in a reaction. The more noble 
metals include titanium, 18-8 stainless steel 
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and nickel. Less noble metals include zinc, 
aluminum and magnesium. Galvanic 
corrosion becomes more severe as the 
difference between the two metals increases. 

In some cases, galvanic corrosion can occur 
within a single piece of metal. Common brass 
is a mixture of zinc and copper; when 
immersed in an electrolyte, the zinc portion 
of the mixture will corrode away as reaction 
occurs between the zinc and the copper 
particles. 

Conductors 

The hull of the boat often acts as the 
conductor between different types of metal. 
Marine equipment such as an outboard 
motor or stern drive unit can also act as the 
conductor. Large masses of metal, firmly 
connected together, are more efficient 
conductors than water. Rubber mountings 
and vinyl-based paint can act as insulators 
between pieces of metal. 

Electrolyte 

The water in which a boat operates acts as 
the electrolyte for the galvanic corrosion 
process. The better a conductor the 
electrolyte is, the more severe and rapid the 
corrOSIOn. 

Cold, clean fresh water is the poorest 
electrolyte. As water temperature increases, 
its conductivity increases. Pollutants will 
increase conductivity; brackish or salt water 
is also an efficient electrolyte. This is one of 
the reasons that most manufacturers 
recommend a fresh-water flush for marine 
equipment after operation in salt water. 

PROTECfION FROM 
GALVANIC CORROSION 

Because of the environment in which 
marine equipment must operate, it is 
practically impossible to totally prevent 
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galvanic corrosion. There are several ways by 
which the process can be slowed; after taking 
these precautions, the next step is to "fool" 
the process into occuring only where you 
want it to occur. This is the role of galvanic 
anodes and impressed current systems. 

Slowing Corrosion 

Some simple precautions can help to 
reduce the amount of corrosion taking place 
outside the hull. These are not a substitute for 
the corrosion protection methods discussed 
under Galvanic Anodes and Impressed 
Current Systems in this chapter, but they can 
help these protection methods do their job. 

Use fasteners of a metal more noble than 
the part they are fastening. If corrosion 
occurs, the larger equipment will suffer but 
the fastener will be protected. Because 
fasteners are usually very small in 
comparison to the equipment being fastened, 
the equipment can survive the loss of 
material. If the fastener were to corrode 
instead of the equipment, major problems 
could arise. 

Keep all painted surfaces in good 
condition. If paint is scraped off and bare 
metal exposed, corrosion will rapidly 
increase. Use a vinyl- or plastic-based paint 
which acts as an electrical insulator. 

Be careful when using metal-based 
anti-fouling paints. These should not be 
applied to metal parts of the boat or they will 
actually react with the equipment, causing 
corrosion between the equipment and the 
layer of paint. Organic-based paints are 
available for use on metal surfaces. 

Where a corrosion protection device is 
used, remember that it must be immersed in 
the electrolyte along with the rest of the boat 
to have any effect. If you raise the power unit 
out of the water when the boat is docked, any 
anodes on the power unit will be removed 
from the corrosion cycle and will not protect 

13 

the rest of the equipment that is still 
immersed. Also, such corrosion protection 
devices must not be painted, as that would 
insulate them from the corrosion process. 

Any change in the boat's equipment (such 
as the installation of a new stainless steel 
propeller) will change the corrosion process. 
Keep in mind that when you add new 
equipment or change materials, you should 
review your corrosion protection system to be 
sure it is up to the job. 

Galvanic Anodes 

Anodes are usually made of zinc, a far 
from noble metal. They are specially made 
lumps of metal designed to do nothing but 
corrode. Properly fastening such pieces to the 
boat will cause them to act as the anode in 
any galvanic reaction that occurs; any other 
metal present will act as the cathode and will 
not be damaged. 

Anodes must be used properly to be 
effective. Simply fastening lumps of zinc to 
your boat in random locations won't do the 
job. 

You must determine how much zinc 
surface area is required to adequately protect 

. the equipment's surface area. A good starting 
point is provided by Military Specification 
MIL-A-81800 I, which states that one SQuare 
inch of new zinc anode will protect either: 

a. 800 SQuare inches of freshly painted 
steel. 

b. 250 square inches of bare steel or bare 
aluminum alloy. 

c. 100 SQuare inches of copper or copper 
alloy. 

This rule is for a boat at rest. When 
underway, more anode area is required to 
protect the same equipment surface area. 

The zinc must be fastened so that it has 
good electrical contact with the metal to be 
protected. If possible, the zinc can be 
attached directly to the other metal. If that is 
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not possible, the entire network of metal parts 
in the boat should be electrically tied together 
so that all pieces are protected. 

Good quality anodes have inserts of some 
other metal around the fastener holes. 
Otherwise, the zinc could erode away around 
the fastener. The anode can then become 
loose or even fall off, removing all protection. 

Another Military Specification 
(MIL-A-ISOOI) defines the type of alloy 
preferred, which will corrode at a uniform 
rate without forming a crust which could 
reduce its efficiency after a time. 

Impressed Current Systems 

An impressed current system can be 
installed on any boat that has a battery. The 
system consists of an anode, a control box 
and a sensor. The anode in this system is 
coated with a very noble metal (such as 
platinum) so that it is almost corrosion-free 
and will last indefinitely. The sensor, under 
the boat's waterline, monitors the potential 
for corrosion. When it senses that corrosion 
could be occuring, it transmits this 
information to the control box. 

The control box connects the boat's battery 
to the anode. When the sensor signals the 
need, the control box applies positive battery 
voltage to the anode. Current from the 
battery flows from the anode to all other 
metal parts of the boat, no matter how noble 
or non-noble these parts are. This battery 
current takes the place of any galvanic 
current flow. 

Only a very small amount of battery 
current is needed to counteract galvanic 
corrosion. Manufacturers estimate that it 
would take 2 or 3 months of constant use to 
drain a typical marine battery, assuming the 
battery is never recharged. 

An impressed current system is more 
expensive to install than simple zinc anodes 
but, considering its low maintenance 
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requirements and the excellent protection it 
provides, the long-term cost may actually be 
lower. 

PROPELLERS 

The propeller is the final link between the 
boat's drive system and the water. A perfectly 
maintained engine and hull are useless if the 
propeller is the wrong type or has been 
allowed to deteriorate. Although propeller 
selection for a specific situation is beyond the 
scope of this book, the following information 
on propeller construction and design will 
allow you to discuss the subject intelligently 
with your marine dealer. 

How a Propeller Works 

As the curved blades of a propeller rotate 
through the water, a high-pressure area is 
created on one side of the blade and a 
low-pressure area exists on the other side of 
the blade (Figure IS). The propeller moves 
toward the low-pressure area, carrying the 
boat with it. 
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Oirectlon of 
rotation 

Propeller Parts 

Leading edge 

Blade tece 

Cup 

Although a propeller may be a I-piece unit, 
it is made up of several different parts (Figure 
19). Variations in the design of these parts 
make different propellers suitable for different 
jobs. 

The blade tip is the point on the blade 
farthest from the center of the propeller hub. 
The blade tip separates the leading edge from 
the trailing edge. 

The leading edge is the edge of the blade 
nearest to the boat. During normal rotation, 
this is the blade that first cuts through the 
water. 

The trailing edge is the edge of the blade 
farthest from the boat. 

The blade face is the surface of the blade 
that faces away from the boat. During normal 
rotation, high pressure exists on this side of 
the blade. 

The blade back is the surface of the blade 
that faces toward the boat. During normal 
rotation, low pressure exists on this side of the 
blade. 
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The cup is a small curve or lip on the 
trailing edge of the blade. 

The hub is the central portion of the 
propeller. It connects the blades to the 
propeller shaft (part of the boat's drive 
system). On some drive systems, engine 
exhaust is routed through the hub; in this 
case, the hub is made up of an outer and an 
inner portion, connected by ribs. 

The diffuser ring is used on through-hub 
exhaust models to prevent exhaust gases from 
entering the blade area. 

Propeller Design 

Changes in length, angle, thickness and 
material of propeller parts make different 
propellers suitable for different situations. 

Diameter 

Propeller diameter is the distance from the 
center of the hub to the blade tip, multiplied 
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by 2. That is, it is the diameter of the circle 
formed by the blade tips during propeller 
rotation (Figure 20). 

Pitch and rake 

Propeller pitch and rake describe the 
placement of the blade in relation to the hub 
(Figure 21). 
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PItch line 

Pitch is expressed by the theoretical 
distance that the propeller would travel in 
one revolution. In A, Figure 22, the propeller 
would travel 10 inches in one revolution. In 
B, Figure 22, the propeller would travel 20 
inches in one revolution. This distance is only 
theoretical; during actual operation, the 
propeller achieves about 80% of its rated 
travel. 
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Propeller blades can be constructed with 
constant pitch (Figure 23) or progressive 
pitch (Figure 24). Progressive pitch starts low 
at the leading edge and increases toward the 
trailing edge. The prop<;;ller pitch specification 
is the average of the pitch across the entire 
blade. 

Blade rake is specified in° and is measured 
along a line from the center of the hub to the 
blade tip. A blade that is perpendicular to the 
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hub (A, Figure 25) has 0 degree of rake. A 
blade that is angled from perpendicular (B, 
Figure 25) has a rake expressed by its 
difference from perpendicular. Most 
propellers have rakes ranging from 0-20°. 

Blade thickness 

Blade thickness is not uniform at all points 
along the blade. For efficiency, blades should 
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be as thin as possible at all points while 
retaining enough strength to move the boat. 
Blades tend to be thicker where they meet the 
hub and thinner at the blade tip (Figure 26). 
This is to support the heavier loads at the hub 
section of the blade. This thickness is 
dependent on the strength of the material 
used. 

When cut along a line from the leading 
edge to the trailing edge in the central portion 
of the blade (Figure 27), the propeller blade 
resembles an airplane wing. The blade face, 
where high pressure exists during normal 
rotation, is almost flat. The blade back, where 
low pressure exists during normal rotation, is 
curved, with the thinnest portions at the edges 
and the thickest portion at the center. 

Propellers that run only partially 
submerged, as in racing applications, may 
have a wedge-shaped cross-section (Figure 
28). The leading edge is very thin; the blade 
thickness increases toward the trailing edge, 
where it is the thickest. If a propeller such as 
this is run totally submerged, it is very 
inefficient. 

Number of blades 

The number of blades used on a propeller 
is a compromise between efficiency and 
vibration. A one-bladed propeller would be 
the most efficient, but it would also create 
high levels of vibration. As blades are added, 
efficiency decreases, but so do vibration 
levels. Most propellers have 3 blades, 
representing the most practical trade-off 
between efficiency and vibration. 

Material 

Propeller materials are chosen for strength, 
corrosion resistance and economy. Stainless 
steel, aluminum and bronze are the most 
commonly used materials. Bronze is quite 
strong but rather expensive. Stainless steel is 
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more common than bronze because of its 
combination of strength and lower cost. 
Aluminum alloys are the least expensive but 
usually lack the strength of steel. Plastic 
propellers may be used in very low 
horsepower applications. 

Direction of rotation 

Propellers are made for both right-hand 
and left-hand rotation, although right-hand is 
the most commonly used. When seen from 
behind the boat in forward motion, a 
right-hand propeller turns clockwise while a 
left-hand propeller turns counterclockwise. 
Off the boat, you can tell the difference by 
observing the angle of the blades (Figure 29). 
A right-hand propeller's blades slant from the 
lower left to the upper right; a left-hand 
propeller's blades are the opposite. 
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Cavitation and Ventilation 

Cavitation and ventilation are not 
interchangeable terms; they refer to 2 distinct 
problems encountered during propeller 
operation. 

To understand cavitation, you must first 
understand the relationship between pressure 
and the boiling point of water. At sea level, 
water will boil at 212· F. As pressure 
increases, such as within an engine's closed 
cooling system, the boiling point of water 
increases-it will boil only at some 
temperature higher than 212· F. The opposite 
is also true; as pressure decreases, water will 
boil at a temperature lower than 212· F. If 
pressure drops low enough, water will boil at 
typical ambient temperatures of 50-60· F. 

We have said that, during normal propeller 
operation, low pressure exists on the blade 
back. Normally, the pressure does not drop 



 
 

20 

low enough for boiling to occur. However, 
poor blade design or selection or blade 
damage can cause an unusual pressure drop 
on a small area of the blade (Figure 30). 
Boiling can occur in this small area. As the 
water boils, air bubbles form. As the boiling 
water passes to a higher-pressure area of the 
blade, the boiling stops and the bubbles 
collapse. The collapsing bubbles release 
enough energy to erode the surface of the 
blade. 

This entire process of pressure drop, boiling 
and bubble collapse is called "cavitation." 
The damage caused by the collapsing bubbles 
is called a "cavitation bum." It is important 
to remember that cavitation is caused by a 
decrease in pressure, not an increase in 
temperature. 

Ventilation is not as complex a process as 
cavitation. Ventilation refers to air entering 
the blade area, either from above the surface 
of the water or from a through-hub exhaust 
system. As the blades meet the air, the 
propeller momentarily over-revs, losing most 
of its thrust. An added complication is that as 
the propeller over-revs, pressure on the blade 
back decreases and massive cavitation occurs. 

CHAPTER ONE 

Most pieces of marine equipment have a 
plate above the propeller area designed to 
keep surface air from entering the blades 
(Figure 31). This plate is correctly called an 
"anti-ventilation plate," although you will 
often see it called an "anti-cavitation plate." 
Through-hub exhaust systems also have 
specially designed hubs to keep exhaust gases 
from entering the blade area. 



 
 

Chapter Two 

Tools and Techniques 

This chapter describes the common tools 
required for marine equipment repairs and 
troubleshooting. Techniques that will make 
your work easier and more effective are also 
described. Some of the procedures in this 
book require special skills or expertise; in 
some cases, you are better off entrusting the 
job to a dealer or qualified specialist. 

SAFETY FIRST 

Professional mechanics can work for years 
and never suffer a serious injury. If you follow 
a few rules of common sense and safety, you 
too can enjoy many safe hours servicing your 
marine equipment. You can hurt yourself or 
damage the equipment if you ignore these 
rules. 
\. Never use gasoline as a cleaning solvent. 
2. Never smoke or use a torch near 
flammable liquids such as cleaning solvent. If 
you are working in your home garage, 
remember that your borne gas appliances 
have pilot lights. 
3. Never smoke or use a torch in an area 
where batteries are being charged. Highly 
explosive hydrogen gas is formed during the 
charging process. 

4. Use the proper size wrenches to avoid 
damage to fasteners and injury to yourself. 
5. When loosening a tight or stuck fastener, 
think of what would happen if the wrench 
should slip. Protect yourself. 
6. Keep your work area clean, uncluttered 
and well lighted. 
7. Wear safety goggles during all operations 
involving drilling, grinding or the use of a 
cold chisel. 
8. Never use worn tools. 
9. Keep a Coast Guard approved fire 
extinguisher handy. Be sure it is rated for 
gasoline (Class B) and electrical (Class q 
fires. 

BASIC HAND TOOLS 

A number of tools are required to maintain 
marine equipment. You may already have 
some of these tools for home or car repairs. 
There are also tools made especially for 
marine equipment repairs; these you will 
have to purchase. In any case, a wide variety 
of quality tools will make repairs easier and 
more effective. 

Keep your tools clean and in a tool box. 
Keep them organized with the sockets and 
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related drives together, the open end and box 
wrenches together, etc. After using a tool, 
wipe off dirt and grease with a clean cloth and 
place the tool in its correct place. 

The following tools are required to perform 
virtually any repair job. Each tool is 
described and the recommended size given 
for starting a tool collection. Additional tools 
and some duplications may be added as you 
become more familiar with the equipment. 
You may need all English size tools, all 
metric size tools or a mixture of both. 

Screwdri vers 

The screwdriver is a very basic tool, but if 
used improperly it will do more damage than 
good. The slot on a screw has a definite 
dimension and shape. A screwdriver must be 
selected to conform with that shape. Use a 
small screwdriver for small screws and a large 
one for large screws or the screw head will be 
damaged. 

Two types of screwdriver are required: a 
common (flat-blade) screwdriver (Figure 1) 
and Phillips screwdrivers (Figure 2). 

Screwdrivers are available in sets which 
often include an assortment of common and 
Phillips blades. If you buy them individually, 
buy at least the following: 

a. Common screwdriver-5/ 16 X6 ID. 

blade. 
b. Common screwdriver-3/8X 12 ID. 

blade. 
c. Phillips screwdriver-size 2 tip, 6 ID. 

blade. 
Use screwdrivers only for driving screws. 

Never use a screwdriver for prying or 
chiseling. Do not try to remove a Phillips or 
Allen head screw with a common 
screwdriver; you can damage the head so that 
the proper tool will be unable to remove it. 

Keep screwdrivers in the proper condition 
and they will last longer and perform better. 
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Always keep the tip of a common screwdriver 
in good condition. Figure 3 shows how to 
grind the tip to the proper shape if it becomes 
damaged. Note the parallel sides of the tip. 

Pliers 

Pliers come in a wide range of types and 
sizes. Pliers are useful for cutting, bending 
and crimping. They should never be used to 
cut hardened objects or to turn bolts or nuts. 
Figure 4 shows several types of pliers. 

Each type of pliers has a specialized 
function. Gas pliers are general purpose pliers 
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and are used mainly for holding things and 
for bending. Vise Grips are used as pliers or 
to hold objects very tight like a vise. 
Needlenose pliers are used to hold or bend 
small objects. Channel lock pliers can be 
adjusted to hold various sizes of objects; the 
jaws remain parallel to grip around objects 

. such as pipe or tubing. There are many more 
types of pliers. The ones described here are 
the most commonly used. 

Box and Open-end Wrenches 

Box and open-end wrenches are available 
in sets or separately in a variety of sizes. See 
Figure 5 and Figure 6. The number stamped 
near the end refers to the distance between 2 
parallel flats on the hex head bolt or nut. 

Box wrenches are usually superior to 
open-end wrenches. An open-end wrench 
grips the nut on only 2 flats. Unless it fits well, 
it may slip and round off the points on the 
nut. The box wrench grips all 6 flats. Both 
6-point and 12-point openings on box 
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wrenches are available. The 6-point gives 
superior holding power; the l2-point allows a 
shorter swing. 

Combination wrenches which are open on 
one side and boxed on the other are also 
available. Both ends are the same size. 

Adjustable (Crescent) Wrenches 

An adjustable wrench (also called crescent 
wrench) can be adjusted to fit nearly any nut 
or bolt head. See Figure 7. However, it can 
loosen and slip, causing damage to the nut 
and maybe to your knuckles. Use an 
adjustable wrench only when other wrenches 
are not available. 

Crescent wrenches come in sizes ranging 
from 4-18 in. overall. A 6 or 8 in. wrench is 
recommended as an all-purpose wrench. 

Socket Wrenches 

This type is undoubtedly the fastest, safest 
and most convenient to use. See Figure 8. 
Sockets which attach to a ratchet handle are 0 
available with 6-point or l2-point openings 
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and 114, 3/8 and 3/4 inch drives. The drive 
size indicates the size of the square hole 
which mates with the ratchet handle. 

Torque Wrench 

A torque wrench (Figure 9) is used with a 
socket to measure how tight a nut or bolt is 
installed. They come in a wide price range 
and with either 3/8 or 112 in. square drive. 
The drive size indicates the size of the square 
drive which mates with the socket. Purchase 
one that measures 0-140 Nom (1-100 ft.-lb.). 

Impact Driver 

This tool (Figure 10) makes removal of 
tight fasteners easy and eliminates damage to 
bolts and screw slots. Impact drivers and 
interchangeable bits are available at most 
large hardware and auto parts stores. 

Circlip Pliers 

Circlip pliers (sometimes referred to as 
snap-ring pliers) are necessary to remove 
circlips. See Figure 11. Circlip pliers usually 
come with several different size tips; many 
designs can be switched from internal type to 
external type. 
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Hammers 

The correct hammer is necessary for 
repairs. Use only a hammer with a face (or 
head) of rubber or plastic or the soft-faced 
type that is filled with buck shot (Figure 12). 
These are sometimes necessary in engine 
tear-downs. Never use a metal-faced hammer 
as severe damage will result in most cases. 
You can always produce the same amount of 
force with a soft-faced hammer. 

Feeler Gauge 

This tool has either flat or wire measuring 
gauges (Figure 13). Wire gauges are used to 
measure spark plug gap; flat gauges are used 
for all other measurements. A non-magnetic 
(brass) gauge may be specified when working 
around magnetized parts. 

Other Special Tools 

Some procedures require special tools; 
these are identified in the appropriate 
chapter. Unless otherwise specified, the part 
number used in this book to identify a special 
tool is the marine equipment manufacturer's 
part number. 

Special tools can usually be purchased ® 
through your marine equipment dealer. Some 
can be made locally by a machinist, often at a 
much lower price. You may find certain 
special tools at tool rental dealers. Don't use 
makeshift tools if you can't locate the correct 
special tool; you will probably cause more 
damage than good. 

TEST EQUIPMENT 

Multimeter 

This instrument (Figure 14) is invaluable 
for electrical system troubleshooting and 
service. It combines a voltmeter, an 
ohmmeter and an ammeter into one unit, so 
it is often called a YOM. 
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Strobe Timing Light 

This instrument is necessary for dynamic 
tuning (setting ignition timing while the 
engine is running). By flashing a light at the 
precise instant the spark plug fires, the 
position of the timing mark can be seen. The 
flashing light makes a moving mark appear to 
stand still opposite a stationary mark. 

Suitable lights range from inexpensive 
neon bulb types to powerful xenon strobe 
lights. See Figure 15. A light with an 
inductive pickup is best, as it eliminates any 
possible damage to ignition wiring. 
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Tachometer/Dwell Meter 

A portable tachometer is necessary for 
tuning. See Figure 16. Ignition timing and 
carburetor adjustments must be performed at I 
the specified idle speed. The best instrument 
for this purpose is one with a low range of 
0-1,000 or 0-2,000 rpm and a high range of 
0-4,000 rpm. Extended range (0-6,000 or 
0-8,000 rpm) instruments lack accuracy at 
lower speeds. The instrument should be 
capable of detecting changes of 2S rpm on the 
low range. 

A dwell meter is often combined with a 
tachometer. Dwell meters are used with 
breaker point ignition systems to measure the 
amount of time the points remain closed 
during engine operation. 

Compression Gauge 

This tool (Figure 17) measures the amount 
of pressure present in the engine's 
combustion chamber during the compression 
stroke. This indicates general engine 
condition. Compression readings can be 
interpreted along with vacuum gauge 
readings to pinpoint specific engine 
mechanical problems. 

The easiest type to use has screw-in 
adaptors that fit into the spark plug holes. 
Press-in rubber-tipped types are also 
available. 

Vacuum Gauge 

The vacuum gauge (Figure 18) measures 
the intake manifold vacuum created by the 
engine's intake stroke. Manifold and valve 
problems can be identified by interpreting the 
readings; when combined with compression 
gauge readings, other engine problems can be 
diagnosed. 
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Some vacuum gauges can also be used as 
fuel pressure gauges to trace fuel system 
problems. 

Hydrometer 

Battery electrolyte specific gravity is 
measured with a hydrometer (Figure 19); tbis 
indicates the battery's state of charge. The 
best type has automatic temperature 
compensation; otherwise, you must calculate 
the compensation yourself. 

Precision Measuring Tools 

Various tools are needed to make precision 
measurements. A dial indicator (Figure 20), 
for example, is used to determine run-out of 
rotating parts and end play of parts 
assemblies. A dial indicator can also be used 
to precisely measure piston position in 
relation to top dead center, some engines 
require this measurement for ignition timing 
adjustment. 

Vernier calipers (Figure 21) and 
micrometers (Figure 22) are other precision 
measuring tools used to determine the size of 
parts (such as piston diameter). 

® 

Precision measuring equipment must be ® 
stored, handled and used carefully or it will 19 
not remain accurate. 

SERVICE HINTS 

Most of the service procedures covered in 
this manual are straightforward and can be 
performed by anyone reasonably handy with 
tools. It is suggested, however, that you 
consider your own skills and toolbox 
carefully before attempting any operation 
involving major disassembly of the engine or 
gearcase. 

Some operations, for example, require the 
use of a press. It would be wiser to have these f2ii' 
performed by a shop equipped for such work, ~ 
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rather than trying to do the job yourself with 
makeshift equipment. Other procedures 
require precise measurements. Unless you 
have the skills and equipment required, it 
would be better to have a qualified repair 
shop make the measurements for you. 

Preparation for Disassembly 

Repairs go much faster and easier if the 
equipment is clean before you begin work. 
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There are special cleaners, such as Gunk or 
Bel-Ray Degreaser, for washing the engine 
and related parts. Just spray or brush on the 
cleaning solution, let it stand, then rinse it 
away with a garden hose. Clean all oily or 
greasy parts with cleaning solvent as you 
remove them. 

WARNING 
Never use gasoline as a cleaning agent. 
It presents an extreme fire ha2ard. Be 
sure to work in a well-ventilated area 
when using cleaning solvent. Keep a 
Coast Guard approl'ed fire 
extinguisher, rated for gasoline fires. 
handy in any case. 

Much of the labor charged for repairs made 
by dealers is for the removal and disassembly 
of other parts to reach the defective unit. It is 
frequently possible to perform the 
preliminary operations yourself and then take 
the defective unit in to the dealer for repair. 

Once you have decided to tackle the job 
yourself, read the entire section in this 
manual which pertains to it, making sure you 
have identified the proper one. Study the 
illustrations and text until you have a good 
idea of what is involved in completing the job 

. satisfactorily. If special tools or replacement 
parts are required, make arrangements to get 
them before you start. It is frustrating and 
time-consuming to get partly into a job and 
then be unable to complete it. 

Disassembly Precautions 

During disassembly of parts keep a few 
general precautions in mind. Force is rarely 
needed to get things apart. If parts are a tight 
fit, such as a bearing in a case, there is usually 
a tool designed to separate them. Never use a 
screwdriver to pry apart parts with machined 
surfaces (such as cylinder heads and 
crankcases). You will mar the surfaces and 
end up with leaks. 
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Make diagrams (or take an instant picture) 
wherever similar-appearing parts are found. 
For example, head and crankcase bolts are 
often not the same length. You may think 
you can remember where everything came 
from, but mistakes are costly. There is also 
the possibility you may be sidetracked and 
not return to work for days or even weeks, in 
which interval carefully laid out parts may 
have become disturbed. 

Tag all similar internal parts for location 
and mark all mating parts for position. 
Record number and thickness of any shims as 
they are removed. Small parts such as bolts 
can be identified by placing them in plastic 
sandwich bags. Seal and label them with 
masking tape. 

Wiring should be tagged with masking tape 
and marked as each wire is removed. Again, 
do not rely on memory alone. 

Protect finished surfaces from physical 
damage or corrosion. Keep gasoline off 
painted surfaces. 

Assembly Precautions 

No parts, except those assembled with a 
press fit, require unusual force during 
assembly. If a part is hard to remove or 
install, find out why before proceeding. 

Cover all openings after removing parts to 
keep dirt, small tools, etc., from falling in. 

When assembling 2 parts, start all 
fasteners, then tighten evenly in an 
alternating or crisscross pattern if no specific 
tightening sequence is given. 

When assembling parts, be sure all shims 
and washers are i nstaUed exactly as they 
came out. 

Whenever a rotating part butts against a 
stationary part, look for a shim or washer. 
Use new gaskets if there is any doubt about 
the condition of the old ones. Unless 
otherwise specified, a thin coat of oil on 
gaskets may help them seal effectively. 
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Heavy grease can be used to hold small 
parts in place if they tend to fall out during 
assembly. However, keep grease and oil away 
from electrical components. 

High spots may be sanded off a piston with 
sandpaper, but fine emery cloth and oil will 
do a much more professional job. 

Carbon can be removed from the cylinder 
head, the piston crown and the exhaust port 
with a dull screwdriver. Do not scratch either 
surface. Wipe off the surface with a clean 
cloth when finished. 

The carburetor is best cleaned by 
disassembling it and soaking the parts in a 
commercial carburetor cleaner. Never soak 
gaskets and rubber parts in these cleaners. 
Never use wire to clean out jets and air 
passages; they are easily damaged. Use 
compressed air to blowout the carburetor 
after the float has been removed. 

Take your time and do the job right. Do 
not forget that a newly rebuilt engine must be 
broken in the same as a new one. Use the 
break-in oil recommendations and follow 
other instructions given in your owner's 
manual. 

SPECIAL TIPS 

Because of the extreme demands placed on 
marine equipment, several points should be 
kept in mind when performing service and 
repair. The following items are general 
suggestions that may improve the overall life 
of the machine and help avoid costly failures. 
\. Unless otherwise specified, use a locking 
compound such as Loctite Lock N' Seal No. 
2114 (blue Loctite) on all bolts and nuts, even 
if they are secured with lockwashers. This 
type of Loctite does not harden completely 
and allows easy removal of the bolt or nut. A 
screw or bolt lost from an engine cover or 
bearing retainer could easily cause serious 
and expensive damage before its loss is 
noticed. 
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When applying Loctite, use a small 
amount. If too much is used, it can work its 
way down the threads and stick parts together 
not meant to be stuck. 

Keep a tube of Loctite in your tool box; 
when used properly it is cheap insurance. 

2. Use a hammer-driven impact tool to 
remove and install screws and bolts. These 
tools help prevent the rounding off of bolt 
heads and screw slots and ensure a tight 
installation. 
3. When straightening out the fold-over type 
lockwasher, use a wide-blade chisel such as 
an old and dull wood chisel. Such a tool 
provides a better purchase on the folded tab, 
making straightening out easier. 
4. When installing the fold-over type 
lockwasher, always use a new washer if 
possible. If a new washer is not available, 
always fold over a part of the washer that has 
not been previously folded. Reusing the same 
fold may cause the washer to break, resulting 
in the loss of its locking ability and a loose 
piece of metal adrift in the engine. 

When folding the washer over, start the 
fold with a screwdriver and finish it with a 
pair of pliers. If a punch is used to make the 
fold, the fold may be too sharp, thereby 
increasing the chances of the washer breaking 
under stress. 

These washers are relatively inexpensive 
and it is suggested that you keep several of 
each size in your tool box for repairs. 

5. When replacing mlssmg or broken 
fasteners (bolts, nuts and screws), always use 
authorized replacement parts. They are 
specially hardened for each application. The 
wrong 50-cent bolt could easily cause serious 
and expensive damage. 
6. When installing gaskets, always use 
authorized replacement gaskets without 
sealer, unless designated. Many gaskets are 
designed to swell when they come in contact 
with oil. Gasket sealer will prevent the gaskets 
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from swelling as intended, which can result in 
oil leaks. Authorized replacement gaskets are 
cut from material of the precise thickness 
needed. Installation of a too thick or too thin 
gasket in a critical area could cause 
equipment damage. 

MECHANIC'S TECHNIQUES 

Removing Frozen Fasteners 

When a fastener rusts and cannot be 
removed, several methods may be used to 
loosen it. First, apply penetrating oil such as 
Liquid Wrench or WD-40 (available at any 
hardware or auto supply store). Apply it 
liberally and let it penetrate for 10-15 
minutes. Rap the fastener several times with a 
small hammer; do not hit it hard enough to 
cause damage. Reapply the penetrating oil if 
necessary. 

For frozen screws, apply penetrating oil as 
described, then insert a screwdriver in the slot 
and rap the top of the screwdriver with a 
hammer. This loosens the rust so the screw 
can be removed in the normal way. If the 
screw head is too chewed up to use a 
screwdriver, grip the head with Vise Grip 
pliers and twist the screw out. 

Avoid applying heat unless specifically 
instructed, as it may melt, warp or remove 
the temper from parts. 

Remedying Stripped Threads 

Occasionally, threads are stripped through 
carelessness or impact damage. Often the 
threads can be cleaned up by running a tap 
(for internal threads on nuts) or die (for 
external threads on bolts) through threads. 
See Figure 23. 
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Center punch Drill hole 

Removing Broken Screws or Bolts 

When the head breaks off a screw or bolt, 
several methods are available for removing 
the remaining portion. 

If a large portion of the remainder projects 
out, try gripping it with Vise Grips. If the 
projecting portion is too small, file it to fit a 

Flied 

Tap extractor 
Into hole 
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Slotted 

Remove 
screw 

wrench or cut a slot in it to fit a screwdriver. 
See Figure 24. 

If the head breaks off flush, use a screw 
extractor. To do this, centerpunch the 
remaining portion of the screw or bolt. Drill a 
small hole in the screw and tap the extractor 
into the hole. Back the screw out with a 
wrench on the extractor. See Figure 25. 
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Troubleshooting 

Troubleshooting is a relatively simple matter 
when it is done logically. The first step in any 
troubleshooting procedure is to define the 
symptoms as fully as possible and then localize 
the problem. Subsequent steps involve testing and 
analyzing those areas which could cause the 
symptoms. A haphazard approach may eventually 
solve the problem , but it can be very costly in 
terms of wasted time and unnecessary parts 
replacement. 

Never assume anything. Don't overlook the 
obvious. If the engine suddenly quits when 
running, check the easiest and most accessible 
spots first. Make sure there is gasoline in the 
tank , the fuel petcock is in the ON position, the 
spark plug wires are properly connected and the 
wiring harnesses are properly connected. 

If a quick visual check of the obvious does not 
turn up the cause of the problem , look a little 
further. Learning to recognize and describe 
symptoms accurately will make repairs easier for 
you or a mechanic at the shop. Saying that "it 
won't run" isn't the same as saying "it quit at 
high speed and wouldn't start." 

Gather as many symptoms together as possible 
to aid in diagnosis. Note whether the engine lost 
power gradually or all at once, what color smoke 
(if any) came from the exhaust and so on. 
Remember-the more complicated an engine is, 
the easier it is to troubleshoot because symptoms 
point to specific problems. 

After the symptoms are defined, areas which 
could cause the problems should be tested and 
analyzed. You don't need fancy or complicated 
test equipment to determine whether repairs can 
be attempted at home. A few simple checks can 
save a large repair bill and time lost while the 
engine sits in a shop's service department. 

On the other hand, be realistic and don't 
attempt repairs beyond your abilities. Service 
departments tend to charge heavily for putting 
together a disassembled engine that Illay have 
been abused. Some won't even take on such a 
job-so use common sense and don't get in over 
your head. 

Proper lubrication, maintenance and periodic 
tune-ups as described in Chapter Four will 
reduce the necessity for troubleshooting. Even 
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with the best of care, however, an outboard motor 
i, prone to problems which will eventually 
require troubleshooting. 

This chapter contains brief descriptions of each 
operating ,ystem and troubleshooting procedures 
to be used . Tables 1-3 present typical starting, 
ignition and fuel sy,tem problems with their 
probable causes and solutions. Tables 1-4 are at 
the end of the chapter. 

OPERATING REQUIREMENTS 

Every outboard motor requires 3 basic things 
to run properly : an uninterrupted supply of fuel 
and air in the correct proportions, proper ignition 
at the right time and adequate compression. If 
any of these are lacking, the motor will not run. 

The electrica l sy,tem is the weakest link in the 
chain . More problems result from electrical 
malfunction, than from any other source. Keep 
thi, in mind before you blame the fuel system 
and start making unnecessary carburetor 
adjustments. 

If a motor has been sitting for any length of 
time and refuses to start, check the condition of 
the battery first to make sure it has an adequate 
charge, then look to the fuel delivery system. 
Thi, includes the gas tank , fuel pump, fuel lines 
and carburetor(s). Rust may have formed in the 
tank, obstructing fuel flow. Gasoline deposits 
may have gummed up carburetor jets and air 
passages. Gasoline tends to lose its potency after 
standing for long periods. Condensation may 
contaminate it with water. Drain the old gas and 
try starting with a fresh tankful. If the carburetor 
is getting a satisfacto ry supply of good fuel , turn 
to the starting system. 

STARTING SYSTEM 
Description 

Johnson and Evinrude outboard motors 
covered in this manual (except 1973 50 hp and 
1980-198355 hp rope-start models) are equipped 
with an electric starter motor (Figure 1). The 
motor is mounted vertically on the engine. When 
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battery current is supplied to the starter motor, 
its pinion gear is thrust upward to engage the teeth 
on the engine flywheel. Once the engine starts, 
the pinion gear disengages from the flywheel. 
This is similar to the method used in cranking 
an automotive engine. 

The starting system requires a fully charged 
battery to provide the large amount of electrical 
current required to operate the starter motor. The 
battery may be charged externally or by an 
alternator stator and rectifier system which keeps 
the battery charged while the engine is running. 

Starting Circuit 

The starting circuit consists of the battery, 
starter motor, starter and choke switches, starter 
and choke solenoids, ignition switch, neutral start 
switch, a fuse (on some models) and connecting 
wiring. 

Turning the ignition switch to START allows 
current to flow through the solenoid coil. The 
solenoid contacts close and allow current to flow 
from the battery through the solenoid to the 
starter motor. 

A neutral start switch prevents current flow 
through the solenoid coil whenever the throttle 
lever is set beyond the START position . On 
models with remote control, the neutral start 
switch is located in the remote control box . On 
models without remote control, a plunger­
operated switch rides on a throttle lever cam. 

The choke solenoid electrically moves the 
choke valve linkage to open the choke for 
starting. A primer solenoid introduced on some 
1980 models replaces the choke solenoid. When 
the ignition key is depressed while in the START 
mode, the fuel pump sends fuel to the primer 
solenoid, which introduces it into the bypass 
cover (1980-1981) or directly to the carburetor 
(l982-on) . The primer solenoid system is used 
on all 1983 and later models covered in this 
manual. 

General troubleshooting procedures are 
provided in Table 1. 
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CAUTION 
Do not operate the starter motor 
comilll/ollsty for more ,hllll 30 secollds. 
At/oil' 'he motor to coot for lit tells' 2 
minutes betH'eell allempf,\ to start Ihe 
ellgine. 

Troubleshooting Preparation 
(All Models) 

Before troubleshooting the starting circuit. 
make sure: 

a. The battery is fully charged. 
b. The control lever is in NEUTRAL. 
c. All electrical connections are clean and 

tight. 
d. The wiring harness is in good condition. 

with no worn or frayed insulation. 
e. Battery cables are the proper size and 

length . Replace undersize cables or 
relocate the battery to shorten the distance 
between the battery and starter solenoid. 

f. The fuse installed in the red lead between 
ignition switch and solenoid is good. if so 
equipped. 

g. The fuel system is filled with an adequate 
supply of fresh gasoline that has been 
properly mixed with 10hnson or Evinrude 
Outboard Lubricant. See Chapter Four. 

Starting Difficulties 
With Older Engines 
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Many older 2-stroke engines are plagued by 
hard starting and generally poor running for 
which there seems to be no good cause. 
Carburet ion and ignition are satisfactory and a 
compression test shows all is well in the engine's 
upper end. 

What a compression test does not show is a 
lack of primary compression. The crankcase in 
a 2-stroke engine must be alternately under 
pressure and vacuum. A fter the piston closes the 
intake port. further downward movement of the 
piston causes the trapped mixture to be 
pressurized so it can rush quickly into the 
cylinder when the scavenging ports are opened. 
Upward piston movement creates a vacuum in 
the crankcase. enabling air-fuel mixture to be 
drawn in from the carburetor. 

If the crankshaft seals or case gaskets leak. the 
crankcase cannot hold pressure or vacuum and 
proper engine operation becomes impossible. 
Any other source of leakage. such as defective 
cylinder base gaskets or porous or cracked 
crankcase castings. will result in the same 
conditions. 

Older engines suffering from hard starting 
should be checked for pressure leak.~ with a small 
brush and soap suds solution. The following is 
a list of possible leakage points in the engine: 

a. Crankshaft seals. 
b. Spark plug threads. 
c. Cylinder head joint. 
d. Cylinder base joint. 
e. Carburetor mounting Oange(s). 
f. Crankcase joint. 

Troubleshooting 
(50 and 60 hp Tiller Electric 
With Push Button Start) 

Refer to Figure 2 for this procedure. 
I. Disconnect the starter-to-solenoid cable at 
point 5. Disconnect the black ground lead at point 
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STARTER CIRCUIT TEST 
(PUSH-BUTTON START) 

6 

~ 
~ARTER 

MOTOR 

~ ' 11: I 
5 2 3 4 O

· L- , 
+ -

ENGINE 
GROUND 

SOLENOID 
SWITCH 

I. Connect a Il-voll te,t light between the lead 
and a good engine ground. 
2. Turn the ignition ,witch to START. [I' the light 
come, on. reconnect the black lead and proceed 
to Step 8. [I' the I ight docs not come on. proceed 
with Step 3. 
3. Connect the te,t light between ground and 
point 2. [I' the light comes on. there i, an open 
in the wiring between point I and point 2. 
4 . [I' the light doe, not come on. connect the test 
light between ground and point 3. Turn the 
ignition switch to START. [I' the light comes on. 
the solenoid is defective. 
5. [I' the light docs not come on. connect the test 
light between ground and point 4. [ I' the light 
comes on. check the start switch. 
6. [ I' the light doe" not come on, check for an 
open in the wiring between point 4 and the 
positive battery terminal. 
7. Connect the te,t light between ground and 
point 5. Depress the start switch. [ I' the light does 
not come on. the solenoid is defective. 

12 VOLT I 
BATTERY 

8. [I' the te,t light comes on in Step 7 and the 
solenoid elich. connect the test light hetween 
ground ancl point 6. Reconnect the starter cable 
at point 6. Depress Ihe start switch. [ I' the test 
light comes on and the starter motor docs not 
turn ovcr. replace the ,tarter motor. [ I' the test 
I ight docs not come on. check for a broken cable 
or poor connection in the wiring . 

Troubleshoot ing 
(All Others) 

CAUTION 
Di ,\COlll1CC/ ,\f(/rt('r-IO-so/{'Iwid cable 10 

pn'\'{'I1I .Harter l'lIgllgl' nWI1I durin!? 5Ie,.,.\ 
/-8. 

Refer to Figure 3 for this procedure. 
IA. With safety switch- Locate the safety swi tch 
at point I and remove the white wire. Connect 
a 12-volt test light between a good engine ground 
and the white wire . 
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STARTER CIRCUIT TEST 
(ALL OTHERS) 

SAFETY~ 
IGNITION 
SWITCH 

TO 
44"---NEUTRAL 

'"""" I' I 
r-__ t-_____________ START 

SWITCH - WHITE 
8 I 

__ STARTER 
~ MOTOR 

SOLENOID 
SWITCH 

lB. Without safety switch-Disconnect the black 
solenoid lead at point 2. Connect a 12-volt test 
light between the solenoid terminal and a good 
engine ground. 
2. Thrn the ignition switch to START. If the light 
comes on, proceed with Step 3. If the light does 
not come on in Step IA or 1B, proceed with Step 
9. 
3. With safety switch-Connect the white wire 
to the switch with the test lamp still connected. 
Thrn the switch to the START position. If the 
light does not come on, proceed with Step 9. If 
the light comes on, the switch is not properly 
connected or it is defective. The throttle may be 
advanced too far for the switch to function 
properly. 

NOTE 
Turn the key to OFF before connecting 
or disconnecting the test light in the 
following steps. This will prevent the 
possibility of a shock. 

+ 
ENGINE 
GROUND 

~1 2:-::V;O;;O"L:;:"T --' -' 
BATTERY 

4. Connect the test light between ground and 
point 2 and turn the key back to START. If the 
light comes on, there is an open in the wiring 
between point I and point 2. 
5. If the light does not come on, connect the test 
light between ground and point 3. Turn the 
ignition switch to START. If the light comes on. 
the solenoid is defective. 
6. If the light does not come on, connect the test 
light between ground and point 4. Turn the 
ignition switch to START. If the light comes on, 
the lead between point 3 and point 4 is loose, 
corroded or disconnected or the neutral start 
switch is open. 
7. If the light does not come on, connect the test 
light between ground and point 5. Leave the 
ignition switch OFF. If the light comes on, the 
switch is defective. 
8. If the light does not come on, check for an 
open or burned fuse between point 5 and 6 and 
correct as required. Connect the test light 
between ground and point 6. Leave the ignition 
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VOLTAGE DROP TEST 

r;:;::::::::::~VOLTMETER 

CO 

ENGINE 
GROUND 

~1 2""""V"'0""L"'T -" J. 
BATTERY ~ 

VOLTAGE DROP TEST 

[~ )~'O"""'" 

A~""'~I 
a-.I 

• STARTER 
_ MOTOR 

SOLENOID 
SWITCH 

,witch OFF. The light should light. If it does not, 
check for an open circuit between point 6 and 
the battery. 

9. Reconnect the starter cable at the solenoid. 
Connect the test light between ground and point 
7. Turn the ignition switch to START. The test 
light should come on and the solenoid should 
cl ick. I f the I ight does not come on, the solenoid 
is defective. 

10. Connect the test light between ground and 
point 8. Turn the ignition switch to START. If 
the light comes on but the starter motor will not 
turn over, replace the starter motor. If the light 
does not come on, check for a broken cable or 
a poor connection in the wiring. 

+ 
ENGINE 
GROUND 

~1 2"""""V O'"'L""'T""'--' J 
BATTERY 

Voltage Drop Test 

A systematic test from the positive battery 
terminal through the starting system and back to 
the negative battery terminal will loeate any 
component or connection with enough resistance 
to cause hard starting. Holding the voltmeter 
leads against the terminals (instead of connecting 
them) will test the component and connection for 
high resistance. Refer to Figures 4-7 for this 
procedure. 
I. Disconnect the armature plate-to-power pack 
leads or 4-wire connector to allow cranking of 
the engine without starting. 
2. Connect the red voltmeter lead to the positive 
battery terminal and the black voltmeter lead to 
the starter solenoid positive terminal. See Figure 
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VOLTAGE DROP TEST 

SOLENOID 
SWITCH 

+ 
E N GINE 
GROUND 

'1 2""""V"'O""L'::"T-'" ~ 
BATTERY 

VOLTAGE DROP TEST 

~ 
~ARTER 

MOTOR 
SOLENOID 
SWITCH 

4. Crank the engine with the ignition switch. The 
voltmeter reading should be 0.3 volts or less. 
3. Connect the voltmeter as shown in Figure 5. 
With the engine cranking. the voltmeter reading 
should be 0.2 volts or less. 
4. Connect the voltmeter as shown in Figure 6. 
With the engine cranking. the voltmeter reading 
should be 0.2 volts or less . 
5. Connect the red voltmeter lead to the common 
engine ground terminal as shown in Figure 7. 
Connect the black voltmeter lead to the negative 
battery terminal. With the engine cranking. the 
voltmeter reading should be 0.3 volts or less. 

• 
+ -

ENGINE 
GROUND 

12 VOLT 
BATTERY 

6. Clean. retighten or replace any connection. 
wiring or component that exceeds the specified 
voltage drop. 
7. Reconnect the armature plate-to-power pack 
leads or 4-wire connector. 

CH ARGING SYSTEM 

Description 

The Johnson and Evinrude outboards covered 
in this manual through 1985 may be equipped 
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with a 4, 5 or 6 amp unregulated or a 6, 10, 15 
or 35 amp regulated alternator charging system. 
The 35 amp system is used with 185-235 hp V6 
motors; the 6. 10 or 15 amp systems are used with 
most V4 and V6 models; 50-65 hp motors may 
have a 4, 5 or 6 amp system; 70 and 75 hp 
engines all use a 6 amp system. Check your 
owner's manual to determine the exact system 
rating on your motor. 

For 1986-on. a 4, 3/6 or 6 amp unregulated 
or a 3/9 or 35 amp regulated alternator charging 
system is used. The 3/6 amp system is used on 
manual trim models while the 3/9 amp system 
is used with power trim models. The dual system 
design delivers 3 amps at idle or trolling and 6 
or 9 amps at cruising speed. 

The charging system on all models consists of 
permanent magnets cast in the flywheel (Figure 
8), a stator assembly containing coils wound on 
a laminated iron core (Figure 9). a rectifier 
(Figure 10), the battery and connecting wiring. 
Regulated charging systems also have a voltage 
regulator and fuse. Flywheel rotation past the 
stator coils produces alternating current (AC), 
which is sent to the rectifier for conversion to 
direct current (DC). Starting with 1984 regulated 
charging systems, the rectifier and voltage 
regulator are combined in a single unit. 

A malfunction in the charging system generally 
causes the battery to remain undercharged. Since 
the stator (Figure 9) is protected by its location 
underneath the flywheel (Figure 8), it is more 
likely that the battery, rectifier or connecting 
wiring will cause problems. The following 
conditions will cause rectifier damage: 

a. Battery leads reversed. 
b. Running the engine with the battery leads 

disconnected. 
c. A broken wire or loose connection 

resulting in an open circuit. 

Troubleshooting Preparation 

Before troubleshooting the charging circuit, 
visually check the following: 
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YELLOW /BLUE 

RED (SEE T::::EX"'T'()~~~i~l:r;l:() ",m, 

battery terminals and note the reading . If voltage 
is 12.5 volts or more. continue with Step 2. If 
voltage is less than 12 .5 volts. proceed with Step 
3. 
2. Disconnect the ignition charge coil 
connector(s). Crank the engine in short bursts 
until the voltmeter reading with the key in the 
OFF position is less than 12.5 volts. 
3. Disconnect the negative battery cable. then 
the positive battery cable. 
4 . Connect a 0-40 ammeter in series between 
the battery side of the starter solenoid and the 
rectifier/ regulator red lead . 
5. Reconnect the positive battery cable. then the 
negative battery cable. Reconnect the ignition 
charge coil connector(s). if disconnected. 
6. Start the engine and run at approximately 
4.500 rpm while watching the engine ammeter. 
The ammeter should read nearly full output (6. 
9. 10. 15 or 35 amps. depending upon the 
system). As the engine continues to run. the 
voltage should stabilize at about 14.5 volts and 
the alternator output should start to decrease. 
7. If the ammeter does not read as specified in 
Step 6. test the stator as described in this chapter. 

If the stator IS good. replace the 
recti fierlregulator. 

Stator Resistance Test 
(I978-on 2-Cylinder) 

Refer to Figure 13 for this procedure. 
I. Disconnect the yellow. yellow/gray and 
yellow/blue stator leads at the terminal block. 
2. Set the ohmmeter on the low ohm scale. 
3. Connect the black ohmmeter test lead to the 
yellow stator lead. 
4. Connect the red test lead to the yellow/gray 
stator lead. Note the ohmmeter reading and 
compare to Table 4. 
5. Move the red test lead to the yellow/blue stator 
lead. Note the ohmmeter reading and compare 
to Table 4. 
6. Connect the ohmmeter test leads between a 
good engine ground and the yellow/blue stator 
lead. Note the meter reading. move the test lead 
from the yellow/blue to the yellow/g ray stator 
lead and note that reading. Both connections 
should read infinity. indicating an open circuit. 
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If any other reading is shown, the stator is shoned 
to ground. 
7. Replace the stator if any readings are other 
than specified. 

Stator Resistance Test 
(All Others) 

Refer to Figure 14 and Figure 15 for this 
procedure. 
I. Disconnect the negative battery cable. 
2. Set the ohmmeter on the high ohm scale. 
3. Disconnect the yellow and yellow/gray stator 
leads at the terminal block. 
4. Connect one ohmmeter test lead to ground 
(Figure 14). Alternately connect the other test 
lead to each stator lead. The meter should read 
infinity, indicating an open circuit. If any other 
reading is shown, the stator is shorted to ground . 
5. Set the ohmmeter on the low ohm scale. 
6. Connect the test leads between the 
disconnected stator leads (Figure 15). Note the 
reading and refer to Table 4. If the meter reads 
infinity, the stator windings are open . 
7. Replace the stator if readings are other than 
specified. 

Rectifier Test 
(2-cylinder Engine) 

Refer to Figure 16 and Figure 17 for this 
procedure . 
I. Ground one ohmmeter test lead at the rectifier 
case or a good engine ground. Connect the other 
test lead to the yellow/gray rectifier lead . See 
Figure 16. Note the ohmmeter reading. 
2. Reverse the test leads and note the ohmmeter 
reading. The ohmmeter should read zero in one 
direction and infinity in the other. If the reading 
is the same in Step I and Step 2, the diode is 
defective and the rectifier should be replaced. 
High resistance indicates an open diode; low 
resistance indicates a shorted diode. 
3. Repeat Step I and Step 2 to test the yellow 
and yellow/blue recti fer leads. 
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@ ALTERNATOR OUTPUT 
TEST CONNECTIONS 

0-15 AMP AMMETER 

RED 

RED ~ 

"''''''''~ 
I. Make sure the red cable is connected to the 
positive battery terminal. If polarity is reversed, 
check for a damaged rectifier. 

NOTE 
A damaged rectifier "'ill gel/erally be 
discolored or ha\'e a bllnJl!d appearrlllce. 

2. Check for corroded or loose connections. 
Clean, tighten and insulate with OMC Black 
Neoprene Dip as required. 
3. Check battery condition. Clean and recharge 
as required . 
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4. Check wiring harness between the armature 
plate and battery for damaged or deteriorated 
insulation and corroded. loose or faulty 
connections. Repair or replace as required. 
S. Check the fuse on regulated charging systems. 3 

Alternator Output Quick Check 

A quick check of the alternator output can be 
made with an induction ammeter (Figure II). 
Fit the ammeter over the positive battery cable 
and run the motor at fully throttle in a test tank 
or in the water. The induction ammeter will show 
the alternator output. The total electrical load on 
the system from the engine and accessories 
cannot exceed the system specification. 

Alternator Output Test 

Perform this test for a more accurate reading 
of alternator output. Refer to Figure U (typical 
5 amp system) for thi s procedure. 
IA . Unregulated system-Disconnect the red 
rectifier lead at the terminal board. 
lB. Regu lated system-Disconnect the red 
rectifier/regulator lead at the battery side of the 
starter solenoid. 
2. Connect the disconnected rectifier or 
rectifier/ regulator lead to the negative terminal 
of a 0-40 amp ammeter. Connect the wiring 
harness red lead (unregulated) or battery side of 
the starter solenoid (regulated) to the positive 
ammeter terminal. 
3. With the engine in a test tank or on the boat 
in the water, start and run at full throttle. The 
ammeter should read approximately the same as 
the system output capacity. 
4. If little or no charge is shown, test the stator 
and rectifier or rectifier/regulator as described 
in this chapter. 

Cranking Discharge Test 
(AU 1984-on Models with 
Rectifier/Regulator) 

I. With the engine in a test tank or on the boat 
in the water, connect a voltmeter across the 
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4. Connect one ohmmeter test lead to the red 
rectifier lead. Connect the other test lead to the 
yellow/gray rectifier lead. See Figure 17. Note 
the ohmmeter reading. 
S. Reverse the test leads and note the ohmmeter 
reading. The ohmmeter should read zero in one 
direction and infinity in the other. If the reading 
is the same in both directions, the rectifier is 
defective. 
6. Repeat Step 4 and Step S to test the yellow 
reCtifier lead, then the yellow/blue lead . 
7. Replace the rectifier if the readings are not 
as specified. 

Rectifier Test (All 3-6 cylinder 
Except 1984-on 10-35 Amp Systems) 

Refer to Figure 18 for typical location and test 
connections. 
I. Disconnect the rectifier leads at the terminal 
board. 
2. With the ohmmeter on the high scale, connect 
one test lead to the yellow rectifier lead and the 
other test lead to ground. Note the meter reading. 
3. Reverse the test leads and note the reading. 
The ohmmeter should read zero in one direction 
and infinity in the other. If the reading is the same 
in both directions, the rectifier is defective. 
4. Repeat Step 2 and Step 3 to test the 
yellow/gray lead. 
S. Replace the rectifier if the readings are not 
as specified. 

Regulator Test 
(All 1973-1983 V4 and 1976-1983 V6 
\\ith 10-35 Amp System) 

I. Undercharged battery : 
a. Disconnect the regulator leads at the 

terminal block and connect an ammeter to 
the terminal block in their place. 

b. Start the engine and run at 4,300-4,600 
rpm with all accessories off. 

CHAPTER THREE 

® 
RECTIFIER DIODE TEST 

CONNECTIONS (2-CYLINDERI 

O~MMETEIII 

RECTIFIER 

,~. 
YELLOW/ GRAY 

® OH .... ETER 

c. If the ammeter reading indicates a full 
charge, replace the regulator. If there i, 
no reading. check the stator and rectifier 
as described in this chapter. 

2. Overcharged battery: 
a. Start the engine and run at 4,300-4.600 

rpm with all accessories off for a minimum 
of 20 minutes. 

b. Check battery voltage with a voltmeter. If 
greater than IS volts. replace the regulator. 

Rectifier and Regulator 
Assembly Test 
(1984-on 10-35 Amp Systems) 

See Cranking Discharge Test in this chapter. 
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RECTIFIER DIODE TEST CONNECTIONS 
(3-6 CYLINDER, 

EXCEPT 1984 10-35 AM P) 
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IGNITION SYSTEM 

The wiring harness used between the ignition 
switch and engine is adequate to handle the 
electrical needs of the outboard. It I\'ill lIor handle 
the electrical needs of accessories. Whenever an 
accessory is added. run new wiring between the 
battery and accessory, installing a separate fuse 
panel on the instrument panel. 

If the ignition switch requires replacement, 
never install an automotive-type switch. A 
marine-type switch must alway be used. 

Description 

Variations of a flywheel magneto capacitor 
discharge (C02, CD 3. CD 4 and CD 6) ignition 
system are used on all Johnson and Evinrude 
outboards covered in this manual. Figure I9 is 
a schematic of the CD 3 ignition system showing 
the major components common to all variations. 
See Chapter Seven for a full description. General 
troubleshooting procedures are provided in Thble 
2. 
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Troubleshooting Precautions 

Several precautions should be strictly observed 
to avoid damage to the ignition system. 
\. Do not reverse the battery connections. This 
reverses polarity and can damage the rectifier or 
power pack unit. 
2. Do not" park'" the battery terminal; with the 
battery cable connections to check polarity. 
3. Do not disconnect the battery cables with the 
engine running. 

Troubleshooting Preparation 
(All Ignition Systems) 

NOTE 
To test the wirillg harness/or poor solder 
collllections ill Step I, bend the molded 
rubber connector while checking each 
wire for resistance. 

I. Check the wiring harness and all plug-in 
connections to make sure all terminals are free 
of corrosion, all connectors are tight and the 
wiring insulation is in good condition. 
2. Check all electrical components grounded to 
the engine for a good connection. 
3. Make sure that all ground wires are properly 
connected and the connections are clean and 
tight. 
4. Check remainder of the wiring for 
disconnected wires and shorts or open circuits. 
5. Make sure there is an adequate supply of fresh 
and properly mixed fuel available to the engine. 
6. Check the battery condition on electric star! 
models. Clean terminals and recharge the battery, 
if necessary. 
7. Check spark plug cable routing. Make sure 
the cables are properly connected to their spark 
plugs. 
8. Remove all spark plugs, keeping them in 
order. Check the condition of each plug. See 
Chapter Four. 
9. Install a spark tester (Figure 20) between the 
plug wires and a good ground to check for spark 
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SPARK PLUGS 

at each cylinder. See Figure 21. Set the spark 
tester air gap to 112 in. Crank the engine over 
while watching the spark tester. If a spark jumps 
at each plug gap. the ignition system is good. 
10. If a spark tester is not available. remove each 
spark plug and reconnect the proper plug cable 
to one plug. Lay the plug against the cylinder 
head so its base makes a good connection and 
turn the engine over. If there is no spark or only 
a weak one. check for loose connections at the 
coil and battery. Repeat the check with each 
remaining plug. If the connections are good, the 
problem is most likely in the ignition system. 

'-~50 011 
ob .... --o60 Q1 

POWER 
PACK 

1973-1977 CD 2 IGNITIO 
TROUBLESHOOTING 

The CD 2 ignition is used on 2-cylinder 
engines. Figure 22 shows the terminal board 
connections. Although many terminal boards 
have the wire colors embossed either on the 
board itsel f or on the cover (i fused), not all 
models wi II use all of the wires and connections 
shown . Double check your connections by 
referring to Figure 22. 

Figure 23 shows the power pack terminals . 
Refer to the diagram when reconnecting power 
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SPARK TESTER INSTALLATION 

SPARK 
TESTER 

IGNITION 
COil #2 
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--1/2" (1 2 mm) 
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IGNITION 
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o 

a ... -oso 
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PACK 

pack leads to avoid any misconnections that can 
cause damage to the power pack or CD :2 
ignition. 

The sensor coil (Figure 24) and timer base on 
electric stan models are replaced as an assembly. 
The charge coils are part of the potted stator 
assembly. Figure 25 shows the charge coils and 
stator without the potting material. If defective. 
replace the charge coils and stator a~ an 
assembly. 

On manual start models. charge and sen;or 
coils can be replaced individually. See Chapter 
Seven. 

Coat all electrical terminal connections with 
OMC Black Neoprene Dip after reconnecting the 
leads to the terminal board or power pack. 
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TERMINAL BOARD CONNECTIONS 

THERMOSWITCH (PURPLE) 
CHOKE SWITCH {PURPLE} 

SHIFT OtoOE 
TACH LEAD (GRAY) 
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SHIFT SELECTOR SWITCH 

BATTERY SUPPLY (RED) 1 
SHIFT DIODE (YELLOW) (PURPLE /GREEN) 
RECTIFIER (YELLOW) / 

~~~~~~~~ 
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2. Connect the black test lead to te rminal 6 and 
the blue te~t lead to te rminal 7. Set Ihe neon light 
switch on position 3. 

4 . Reconnect the sensor leads at the power pack . 

3. Crank the engine with the ignition switch 
whi le watching the spark tester and rapidly 
tapping tesler load button B. Reverse the test 
leads and repeat thi s step. The coils should fire 
alternately: 

a. Ifboth coi ls fire at the same time, replace 
the sensor coi l and timer base assembly. 

b. If there is no spa rk at either coil. perform 
the Charge Coil Output Test in this chapter. 

c. If there is no spark at one coil, perform 
the Power Pack Output Test in this chapter. 

Charge Coil Output Test 

Refer to Figure 28 for this procedure. 
\. Connect the black test lead at terminal I of 
the power pack and the blue test lead to a good 
engine ground. 
2. Set the neon light switch on position 2. Crank 
the engine with the ignition switch while 
watching the tester neon light. 
3. If the light glows steadily, perform the Power 
Pack Output Test in this chapter. 
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4. If the light glows intermittently or not at all. 
check the charge coil output lead for an open or 
a short to ground and make sure the power pack 
ground lead (terminal 4) is good. 
S. Crank the engine after checking the leads in 
S!ep4. If the light remains the same, disconnect 
the charge coil output lead from power pack 
!erminal I and connect it to the black test lead. 
See Figure 28. 
6. Depress tester load button B while cranking 
the engine: 

3. If there is a steady glow from the light. 
perform the Power Pack Output Tesr in this 
chapter. 

b. If the tester light does not glow or glows 
intermittently, replace the charge coil and 
stator assembly. 

7. Reconnect the charge coil lead at the power 
pack . 

Power Pack Output Test 

Refer to Figure 29 for this procedure. 
I. Disconnect the ignition coil primary leads at 
power pack terminals 2 and 3. 
2. Connect the black test lead to terminal 2 and 
the blue test lead to a good engine ground. 

3 



 
 

54 CHAPTER THREE 

KEY SWITCH TEST 

IGNITION 
COIL #1 

o 

IGNITION 
COIL #2 

o 

LEAD 

~ / 
~ ~ 
~ ~ 
~ ~ 
~ ~DISCONNECTED 
~ ~ KEY SWITCH LEAD 

~~ 
~ ~ 

10.5 
20 061 
30 0 7

1 
4008 

// 

/ / 
///////////. ~ 

~ 
////////////// 

112" (12 mm) 
SPARK GAP 

3. Sct ncon light switch on position I and 
depress load button A. Crank the engine with 
the ignition switch while watching the tester neon 
light. 
4. Move the black test lead to terminal 3 and 
repeat Step 3: 

a. If the test light emits a steady glow on both 
outputs, replace the ignition coils. 

b. If there is not Ifght on either output, 
perform the Key Switch Test as described 
in this chapter. 

c. If there is no light at one output or if the 
light is dim or intermittent on one or both 
outputs, replace the power pack. 

KEY 
SWITCH 

5. Reconnect the coil leads at the power pack. 

Key Switch Test 

Refer to Figure 30 for this procedure. 
1. With the spark tester intalled as shown in 
Figure 30, disconnect the key switch lead at 
power pack terminal 5. 
2. Crank the engine and watch the spark tester. 
If there is no spark or a spark at only one test 
gap, replace the power pack. If the spark is good, 
check the key switch lead for defects. If the lead 
is good, replace the key switch. 
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Sensor Coil 
Resistance Check 

I. Disconnect the sensor leads from power pack 
terminals 6 and 7. 
2. Connect an ohmmeter between the 
disconnected sensor leads and note the reading. 
If it is not 10-20 ohms, replace the sensor coil 
and timer base assembly. 
3. Set the ohmmeter on the high scale. Connect 
the red test lead to either one of the disconnected 
sensor leads. Connect the black test lead to a 
good engine ground. If the ohmmeter needle 
moves, the sensor coil is grounded. Replace the 
sensor coil and timer base assembly. 

Charge Coil 
Resistance Check 

I. Disconnect the charge coil lead at power pack 
terminal I. 
2. Set the ohmmeter on the high scale and 
connect the test leads between the disconnected 
charge coil lead and a good engine ground. 
3. If the ohmmeter reading is not 800-950 ohms 
(1973-1975) or 675-825 ohms (1976-1977) at room 
temperature (700 F), replace the charge coil and 
stator assembly. 

1978-1984 CD 2 IGNITION 
TROUBLESHOOTING 

The CD 2 ignition is used on 2-cylinder 
engines. The 4-wire connector plugs connect the 
charge and sensor coil leads to the power pack . 
The 3-wire connector plugs connect the power 
pack and ignition coils. No timing adjustments 
are required with this ignition. Correct timing 
will be maintained as long as the wires are 
properly positioned in the connectors. 

If the ignition system produces a satisfactory 
spark and the engine backfires but will not start, 
the ignition timing may be 180 degrees off. 
Check to make sure that the black/white wire in 
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the 4-wire connector is positioned in the 
connector terminals marked " B." Also check to 
make sure that the No. I coil (orange) wire is 
in the 3-wire connector B terminal and that it 
connects with the power pack (orange/blue) wire 
in the other connector B terminal. 

Jumper leads are required for troubleshooting. 
Fabricate 4 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin (OMC part No. 511469) at 
one end and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 519628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem . 

Output tests should be made with a Stevens 
or Electro-Specialties CD voltmeter and CD 
adapter. 

Stop Button Elimination Test 

Refer to Figure 31 for this procedure. 
I. Connect a spark tester as shown in Figure 
20. Set the tester air gap to 112 in . 
2. Separate the power pack-to-ignition coil 
3-wire connector. Insert ajumper wire between 
the connector B terminals . Insert a jumper wire 
between the connector C terminals. 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
gap, remove the jumper wires and reconnect the 
connector plugs. Continue testing to locate the 
problem. 
4 . If a spark jumps both gaps alternately, the 
problem is in the stop button circuit or the 
emergency ignition cutoff switch. 

Sensor Coil Resistance Test 

I. Separate the power pack-to-armature plate 
4-wire connector. Insert jumper wires in 
terminals Band C of the armature plate end of 
the connector. 
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2. Connect an ohmmeter between the 2 jumper 
wires (Figure 32) and note the reading. If it is 
not 30-50 ohms. replace the sensor coil. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead at the armature plate and 
connect the red test lead to the C terminal jumper 
wire (Figure 33). The ohmmeter needle should 
not move. If it does. the sensor coil is grounded. 
Check for a grounded sensor coil lead before 
replacing the coil. 
4. Remove the jumper wires and perform the 
Chaf'1:e Coil Resislllllce Test. 

Charge Coil Resistance Test 

I. With the 4-terl11inal connector plug 
disconnected. insert jumper wires in terminals 
A and D of the armature plate end of the 
connector. 
2. Connect an ohmmeter between the jumper 
wires (Figure 34) and note the reading. If it is 
not 400-550 ohms (electric start) or 500-650 
ohms (manual start). replace the charge coil. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead at the armature plate and 
connect the red test lead to the A terminal jumper 

POWER 
PACK 

® 

ARMATURE 

SENSOR COIL RESISTANCE 
TEST (STEP i) 

+ 

ARMATURE 
PLATE 
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wire (Figure 35). The ohmmeter needle should 
not move. If it does, the charge coil is grounded . 
Check for a grounded charge coil lead before 
replacing the coil. 

Charge Coil Output Test 

Refer to Figure 36 for this procedure. 
I. Disconnect the 4-wire connector. Set the CD 
voltmeter switches to NEGATIVE and 500. Insert 
the red test lead in cavity A of the armature plate 
end of the connector. Ground the black test lead 
at the armature plate. 
2. Crank the engine and note the meter reading. 
3. Move the red test lead to cavity D of the 
connector and crank the engine again. Note the 
meter reading. 
4. There should be no meter reading in Step 2 
or Step 3. If there is, check for a grounded charge 
coi l lead before replacing the coil. 
5. Leave the red test lead in cavity D of the 
connector. Remove the black test lead from the 
armature plate and insert it in cavity A of the 
connector. 
6. Crank the engine and note the meter reading. 
If it is less than 230 volts, replace the charge coil . 

CHARGE COIL RESISTANCE 
TEST (STEP 21 

00 
+ 
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POWER PACK OUTPUT TEST 
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CUT OFF 
SWITCH 

Sensor Coil Output Test 

SEE TEXT 

Refer to Figure 37 for this procedure. 
I. Disconnect the 4-wire connector. Set the CD 
voltmeter switches to Sand 5. Insert the red test 
lead in cavity C of the armature plate end of the 
connector. Ground the black test lead at the 
armature plate. 
2. Crank the engine and note the meter reading. 
3. Move the red test lead to cavity B of the 
connector and crank the engine again. Note the 
meter reading. 
4. There should be no meter reading in Step 2 
or Step 3. I f there is, check for a grounded sensor 
coil lead before replacing the coil. 
5. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from the 
armature plate and insert it in cavity C of the 
connector. 

POWER 
PACK 

VOLTMETER 

500 VOLT SETTING 

6. Crank the engine and note the meter reading. 
If it is less than 0.3 volts, replace the sensor coil . 

Power Pack Output Test 

Refer to Figure 38 for this procedure. 
I. Disconnect the 3-wire connector. Sct the CD 
voltmeter switches to NEGATIVE and 500. Insert 
jumper wires between terminals Band C of the 
connector. 
2. Connect the red test lead to the jumper lead 
at terminal B and ground the black test lead . 
3. Crank the engine and note the meter reading. 
4. Move the red test lead to the jumper lead at 
terminal C. Crank the engine and note the meter 
reading. 
5. If the meter reading is 180 volts or more in 
Step 3 or Step 4, check the ignition coil(s) . If 
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there i~ no reading. the power pack is probably 
defective. Sub~tillite a known-good power pack 
and repeat the procedure. 

Ignition Coil 
Resi~tance Test 

I. Di,connect the high ten, ion lead at the 
ignilion coil. 
2. Disconnect the 3-wire connector. Im,ert a 
jumper lead in terminal B of the ignition coil end 
of the connector. 
3. Connect the ohmmeter red te;t lead to the B 
terminal jumper lead . Connect the black test lead 
to a good engine ground. The meter ~hould read 
0.1 ± 0.05 ohm;. 
4. Set the ohmmeter on the high scale. Move 
the black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
5. If the readings are nOl as specified in Step 3 
or Step 4 . replace the No. I ignition coil. 

KEY 
SWITCH 

CHAPTER THREE 

ARMATURE 
PLATE 

6. Move the jumper lead from terminal B 10 

terminal C and repeat the procedure to test the 
No. :2 ignition coil. 

1985-1988 CD 2 IGNITION 
TROUBLESHOOTING 

The CD 2 ignition i~ used on 2-cylinder 
engines. A 5-wire connector plug connects the 
charge and sen;or coil leads to the power pack. 
No timing adjustments are required with this 
ignition . Correct timing will be maintained as 
long m, the wire; are properly positioned in the 
connector;. 

Jumper leads are required for trouble;hoOling. 
Fabricate 5 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin (OMC part No. 511469) at 
one end and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 519628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
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engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem. 

Output tests should be made with a Stevens 
or Electro-Specialties CD voltmeter and CD 
adapter. 

Stop Button/Key Switch 
Elimination Test 

Refer to Figure 39 for this procedure. 
I. Connect a spark tester as shown in Figure 
20. Set the tester air gap to 1/2 in. 
2. Separate the power pack-to-armature plate 
5-wire connector. Insert jumper wires between 
the A, B, C and D terminals of the connector. 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
gap, remove the jumper wires and reconnect the 
connector plugs. Continue testing to locate the 
problem. 
4. If a spark jumps both gaps alternately, the 
problem is in the stop button/key switch circuit 
or the emergency ignition cutoff switch. 
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Stop Button Circuit Test 

Refer to Figure 40 for this procedure. 
I. Separate the power pack-to-armature plate 
5-wire connector. 
2. Install the cap/lanyard assembly on the 
emergency ignition cutoff switch, if so equipped . 
3. Insert a jumper wire in the connector E 
terminal. Connect the red ohmmeter test lead to 
the jumper wire and the black test lead to a good 
ground. The ohmmeter should read infinity. 
4. If the meter reading is not as specified in Step 
3, remove the emergency ignition cutoff switch 
from the stop button circuit (if so equipped) . 

a. If the ohmmeter reads infinity, replace the 
cutoff switch . 

b. If the ohmmeter reads zero, replace the 
stop button. 

5. Depress the stop button. The meter should 
read zero. If not, replace the stop button . 
6. Remove the cap/ lanyard assembly from the 
cutoff switch, if so equipped. The meter should 
read zero. If not, replace the cutoff switch . 

Key Switch Stop 
Circuit Test 

Refer to Figure 40 for this procedure. 
I. Separate the power pack-to-armature plate 
5-wire connector. 
2. Install the cap/lanyard assembly on the 
emergency ignition cutoff switch, if so equipped . 
3. Insert a jumper wire in the connector E 
terminal. Connect the red ohmmeter test lead to 
the jumper wire and the black test lead to a good 
ground. The ohmmeter should read infinity. 
4. If there is meter needle movement in Step 3, 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch. If 
the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. 

a. If the ohmmeter reads infinity, replace the 
cutoff switch. 
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b. If the ohmmeter reads zero, check for a 
defect in the black/yellow wire between the 
key switch and 5-wire connector. Repair 
or replace as required. 

Sensor Coil 
Resistance Test 

I. Separate the power pack-to-armature plate 
5-wire connector. Insert jumper wires in 
terminals Band C of the armature plate end of 
the connector. 
2. Connect an ohmmeter between the 2 jumper 
wires (Figure 41) and note the reading. If it is 
not 40 ± 10 ohms, replace the sensor coil. 

11,., 
00 

+ 

CHAPTER THREE 

3. Set the ohmmeter on the high scale. Ground 
the black test lead at the armature plate and 
connect the red test lead alternately to the Band 
C terminal jumper wires (Figure 42). The 
ohmmeter needle should not move. If it does. 
the sensor coil is grounded. Check for a 
grounded sensor coil lead before replacing the 
coil. 
4. Remove the jumper wires and perform the 
Charge Coil Resistance Test . 

Charge Coil Resistance Test 

I. With the 5-terminal connector plug 
disconnected, insert jumper wires in terminals 
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A and D of the armature plate end of the 
connector. 
2. Connect an ohmmeter between the jumper 
wires (Figure 41) and note the reading. If it is 
not 575 ± 25 ohms, replace the charge coil. 
3. Set the ohmmeter on the' high scale. Ground 
the black test lead at the armature plate and 
connect the red test lead alternately to the A and 
D terminal jumper wires (Figure 42). The 
ohmmeter needle should not move. If it does , 
the charge coil is grounded. Check for a 
grounded charge coil lead before replacing the 
coil. 
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Charge Coil Output Test 

Refer to Figure 43 for thi s procedure. 
l. Disconnect the s-wire connector. Set the CD 
voltmeter switches to NEGATIVE and 500. Insert 
the red test lead in cavity A of the armature plate 
end of the connector. Ground the black test lead 
at the armature plate. 
2. Crank the engine and note the meter reading. 
3. Move the red test lead to cavity D of the 
connector and crank the engine again. Note the 
meter reading. 
4 . There should be no meter reading in Step 2 
or Step 3. If there is, check for a grounded charge 
coil lead before replacing the coil. 
5. Leave the red test lead in cavity D of the 
connector. Remove the black test lead from the 
armature plate and insert it in cavity A of the 
connector. 
6. Crank the engine and note the meter reading. 
If it is less than 230 volts, check for a problem 
in component connectors and/or wiring. If no 
problem is found, replace the charge coil. 

Sensor Coil Output Test 

Refer to Figure 44 for this procedure. 
I. Disconnect the s-wire connector. Set the CD 
voltmeter switches to Sand 5; if using a Merc­
O-Tronic Model 781 voltmeter, set the sw itches 
to POSITIVE and 5. 
2. Insert the red test lead in cav ity C of the 
armature plate end of the connector. Ground the 
black test lead at the armature plate. 
3. Crank the engine and note the meter reading. 
4. Move the red test lead to cavity B of the 
connector and crank the engine again. Note the 
meter reading . 
5. There should be no meter reading in Step 3 
or Step 4. If there is, check for a grounded sensor 
coil lead before replacing the coil. 
6. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from the 
armature plate and insert it in cavity C of the 
connector. 
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7. Crank the engine and note Ihe meter reading. 
If it is less than 2 volts, check for a problem in 
the componenl connectors andlor wiring. If no 
problem is found. replace the sensor coil. 

Power Pack Output Test 

Refer to Figure 4S for this procedure. 
I. Disconnect the primary lead from each 
ignition coil. Install a terminal extender on the 
primary terminal of each coil. then reconnect the 
primary lead to the eXlender lerminal. 
2. Sel the CD voltmeter swilches to NEGATIVE 
and 500. 
3. Connect the red lest lead to the No. I coil 
terminal extender and ground the black lest lead. 
4. Crank the engine and note the meter. It should 
read 200 volts or more. 
5. If the meter reading is less than 200 volts in 
Step 4. disconnect the primary lead from the No. 
I coil terminal extender. Connect the red test lead 
directly to the spring clip in the primary lead boot 
and repeat Step 4. 

a. If the meter now reads 200 volts or more, 
test the ignition coil as described in this 
chapter. 

b. If the meter still reads less than 200 volts. 
check the spring clip and primary lead 
wire for defects. If none are found, replace 
the power pack. 

6. Repeat Steps 3-5 to test the No.2 ignition coil. 
7. Remove the terminal extenders from the coil 
terminals with a clockwise pulling motion. 
Reconnect the primary leads to the coil terminals. 
Make sure the orange/ blue lead connecls to the 
No. I coil. 

Ignition Coil 
Resistance Test 

I. Disconnect the high tension and primary leads 
at each ignition coil. 
2. Connect the ohmmeter red test lead to the 
primary terminal of the No. I coil. Connect the 
black test lead to a good engine ground. The 
meter should read 0.1 ± 0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
4. If the readings are not as specified in Step 
2 or Step 3, replace the No. I ignition coil. 
5. Repeat Steps 2-4 to test the No.2 ignition coil. 
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6. With the ohmmeter on the low scale, connect 
the red test lead to one end of the high tension 
lead and the black test lead to the other end to 
check wire resistance. Resistance should be near 
zero; if not, replace the high tension lead. Repeat 
this step to test the other high tension lead . 

1989 CD2USL IGNITION 
TROUBLESHOOTING 

The CD2USL ignition system is used on 1989 
48 and 50 hp models. The ignition system is 
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completely contained under the flywheel with the 
exception of the ignition coils. The breakdown 
of the CD2USL model number is as follows: CD­
capacitor discharge; 2-two cylinders: U-under the 
flywheel; S-contains S.L.OW. (speed limiting 3 
overheat warning) mode: L-contains rpm rev. 
limiter. Ignition system model number is primed 
on top of ignition module located beneath engine 
flywheel. The ignition module incorporates the 
power pack and the sensor coil into one assembly 
instead of two assemblies as on CD 2 ignition 
systems. See Figure 46. 

S.L.O.W. Operation And Testing 

The S. L.O.W. (speed limiting overheat 
warning) circuit is activated when the engine 
temperature exceeds 203 0 F. When activated, the 
S. L.OW. mode will limit the engine speed to 
approximately 2000 rpm. To be deactivated, the 
engine must be cooled to 162 0 F and the engine 
speed must be slowed to an idle. 

On models equipped with remote electric start, 
a blocking diode located in the engine wiring 
harness is used to isolate the S. L.OW. warning 
system from other warning horn signals. 
I. Iostallthe engine in a test tank with the proper 
test wheel. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Disconnect temperature sensor tan lead at 
connector (Figure 47). 
4. Start engine and run at approximately 3500 
rpm. 
5. Connect engine wiring tan lead to a clean 
engine ground. 
6. Note engine rpm. Engine rpm should reduce 
to approximately 2000 rpm. Tfnot, check engine 
wiring for an open and if not found, replace 
ignition module. Refer to Chapter Seven. 
7. Remote Electric Start Models-Calibrate an 
ohmmeter to RxlOO scale. Connect one 
ohmmeter lead to engine wiring tan lead for 
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temperature sensor and other ohmmeter lead to 
tan wire connector in red engine harness 
connector. Note ohmmeter reading, then reverse 
leads or push "polarity" button on meter if so 
equipped and note reading. Continuity (near zero 
resistance) should be noted in one direction and 
no continuity or infinite resistance should be 
noted in other direction. If not, replace blocking 
diode in engine wiring harness. 

Ignition System Output Test 

I. Remove spark plug leads from spark plugs. 
2. Mount a spark tester on the engine and 
connect a tester lead to each spark plug lead. Set 
the spark tester air gap to 112 in. See Figure 48. 
3. Connect ignition system emergency cutoff clip 
and lanyard if so equipped. 
4. Crank the engine over while watching the 
spark tester. If a spark jumps at each air gap, 
test the ignition system as outlined under Running ® 
OlltPllt Test in this chapter. 
5. If a spark jumps at only one air gap, first make 
sure all connections are good, then retest. If only 
one spark is noted , test ignition system as 
outlined under Ignition Plate Output Test in this 
chapter. 
6. If no spark jumps at either spark tester air 
gap. first make sure all connections are good, 
then retest. If no spark is noted, test ignition 
system as outlined under Stop Circuit Test in this 
chapter. 

Stop Circuit Test 

I. Connect spark tester as outlined under 
Ignition System Output Test. 
2. Disconnect stop circuit connector. See Figure 
49. 
3. Make sure ignition system emergency cutoff 
clip and lanyard are installed if so equipped. 
4. Crank the engine over while watching the 
spark tester. If a spark jumps at each air gap, 
test the stop circuit using the following ohmmeter 
tests. If no spark jumps at either spark tester air 
gap, first make sure all connections are good, 
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then retest. If no spark is noted , test ignition 
system as outlined under Ignition Plate Output 
Test in this chapter. 
5. Calibrate an ohmmeter to RxlOO scale. 
6A. Stop Button Models-Connect one 
ohmmeter lead to the terminal end of stop circuit 
connector (Figure 49) which leads to tiller 
handle stop button. 
6B. Key Switch Models-Connect one 
ohmmeter lead to the terminal end of stop circuit 
connector (Figure 49) which leads to key switch. 
7. Connect remaining ohmmeter lead to a good 
engine ground. 
SA . Stop Button Models-Note ohmmeter. No 
continuity or infinite resistance should be noted. 
If continuity is noted, look for a short in the 
wiring and if not found, replace stop button 
assembly. 
8B. Key Switch Models-Place key switch in 
"ON" position. Note ohmmeter. No continuity 
or infinite resistance should be noted . If 
continuity is noted, look for a short in the wiring 
and if not found , replace key switch assembly. 
9A. Stop Button Models-Depress stop button 
or remove stop button clip and note ohmmeter. 
Continuity (near zero resistance) should be 
noted. If continuity is not noted, look for an open 
in the wiring and if not found , replace stop button 
assembly. 
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9B. Key Switch Models-Place key switch in 
"OFF" position. Note ohmmeter. Continuity 
(near zero resistance) should be noted . If 
continuity is not noted, look for an open in the 
wiring and if not found, replace key switch 
assembly. 

Ignition Plate Output Test 

WARNING 
Disconnect spark plug leads 10 prel'efll 
accidefllal starting. 

I. Remove primary leads from ignition coils. 
2. Connect No. I cylinder ignition coil primary 
lead to the red lead of Stevens load adapter No. 
PL-88 and the black lead of load adapter to a 
good engine ground. See Figure 50. 
3. Connect the red lead of a peak-reading 
voltmeter to the connector end of the red lead 
on Stevens load adapter No. PL-88. Connect the 
black lead of the peak-reading voltmeter to a 
good engine ground. 
4. Set the peak-reading voltmeter on "POS" and 
10500". 
5. Crank the engine over while noting the peak­
reading voltmeter. The meter should show at least 
175 volts . 
6. Repeat Steps 2-5 for No.2 cylinder ignition 
coil primary lead. 
7, If both primary leads show at least 175 volts. 
then refer to Ignition Coil Resistance Test in this 
chapter. 
8. If only one primary lead shows at least 175 
volts, the ignition module must be replaced , 
Refer to Chapter Seven. 
9, If neither primary lead shows sufficient 
output, then refer to Charge Coil Resistance Test 
in this chapter. 

Charge Coil Resistance Test 

WARNING 
Disconnect spark plug leads to prel'ent 
accidental starting, 
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I. Remove automatic rewind starter, if so 
equipped , and engine flywheel. Refer to Chapter 
Eight. 
2. Remove the two ignition module mounting 
screws. 
3. Raise ignition module to expose the two bullet 
connectors. See Figure 51 . 
4. Disconnect the two bullet connectors. 
5. Calibrate an ohmmeter to RxlOO scale. 
6. Connect one ohmmeter lead to the terminal 
of the brown wire leading to the charge coil and 
connect the remaining ohmmeter lead to the 
terminal of the brown/yellow wire leading to the 
charge coil. 
7. The ohmmeter should show between 535-585 
ohms. 
8. To te!>t charge coil for shorts-to-ground. 
connect the black ohmmeter lead to a good 
engine ground and alternately connect the 
ohmmeter red lead to the terminal ends of the 
brown and brown/yellow wires leading from the 
charge coil. 
9. No continuity or infinite resistance should be 
noted on both wires. 
10. Replace charge coil if test results are not 
within !>pecifications. 
II. I f the charge coil test good. then the ignition 
module mu!>t be replace. 

® 
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Running Output Test 

I. Remove primary leads from ignition coils and 
connect Stevens terminal extenders No. TS-77 to 
ignition coil. then reconnect primary leads. 
2. Connect the red lead of a peak-reading 
voltmeter to the No. I cylinder ignition coil 
terminal extender. Connect the black lead of the 
peak-reading voltmeter to a good engine ground. 
3. Set the peak-reading voltmeter on "POS" and 
"500". 
4. Make sure the outboard motor is mounted in 
a suitable test tank or testing fixture with a 
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suitable loading device (test wheel or 
dynometer). 
5. Start the engine and operate at the rpm 
ignition trouble is suspected. 
6. The peak-reading voltmeter should show at 
least 200 volts. 
7. Repeat Steps 2-6 to test No.2 cylinder. 
8. If either cylinder shows less than 200 volts, 
test charge coil as outlined under Charge Coil 
Resistance Test in this chapter. 
9. If charge coil test good, then replace ignition 
module. Refer to Chapter Seven. 
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10. Remove ignition coil terminal extenders, then 
reconnect primary leads. 

Ignition Coil Resistance Test 

1. Disconnect the primary and high tension 
(secondary) coil leads at the ignition coil to be 
tested. 
2. With an ohmmeter set on the low scalc, 
connect the red test lead to the coil primary 
terminal. Connect the black test lead to a good 
engine ground (if the coil is mounted) or the coil 
ground tab (if the coil is unmounted) . The meter 
should read 0.1 ±0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
4. If the readings are not as specified in Step 
2 or Step 3, replace the ignition coil. See Chapter 
Seven. 

1973-1978 CD 3 
IGNITION TROUBLESHOOTING 

The CD 3 ignition is used on 3-cylinder 
engines covered in this manual. 

Figure 52 shows the terminal board 
connections. Although many terminal boards 
have the wire colors embossed either on the 
board itself or on the cover (if used), not all 
models will use all of the wires and connections 
shown. Double check your connections by 
referring to Figure 52. 

Figure 53 shows the power pack terminals. 
Refer to the diagram when reconnecting power 
pack leads to avoid any misconnections that can 
cause damage to the power pack or CD 3 
ignition. 

The 3 sensor coils are potted in the timer base 
(Figure 54) and are replaced as an assembly. The 
charge coils are located in the potted stator 
assembly. Figure 25 shows the charge coils and 
stator without the potting material. If defective, 
replace the charge coils and stator as an 
assembly. 
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Coat all electrical terminal connections (except 
ground stud. nut and terminal motor cable-to­
bypass cover) with OMC Black Neoprene Dip 
after reconnecting the leads to the terminal board 
or power pack. 

An S-80 or M80 neon test light (available from 
your Johnson or Evinrude dealer) is required for 
this procedure. 

Ignition Output Test 

Refer to Figure 55 for thi s procedure. 
I. Connect a spark tester as shown in Figure 55. 
Set the tester air gap to 1/2 in. 

® 

IGNITION SPARK TEST 
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2. Crank the engine with the ignition switch 
whi le watching the spark tester. If strong, steady 
and alternate sparks appear at the spark tester, 
the ignition coil output is good. 
3. If the sparks at I or 2 tester gaps are weak 
or e rratic or if there is no spark at I or 2 gaps. 
perform the Sensor Coil Output Test in this 
chapter. 
4 . If the sparks are weak or erratic at all 3 tester 
gaps, perform the Charge Coil aU/put Test in this 
chapter. 
5. If there is no spark from any of the coils, 
perform the Key Switch Test in this chapter. 
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Sensor Coil Output Test 

Refer to Figure 56 for this procedure. 
1. With the spark tester installed as shown in 
Figure 56, disconnect the sensor leads at 
terminals 8, 9, 10 and \I of the power pack . 
2. Mark cylinder number on each ignition coil 
lead and disconnect at terminals 2 and 3. 
3. Connect the black test lead to terminal 8 and 
the blue test lead to terminal \I. Set neon light 
switch on position 3. 
4. Crank the engine with the ignition switch 
while watching the spark tester and rapidly 
tapping tester load button B: 

SENSOR COIL TEST 
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a. If there is a spark on the ignition coil 
output , check the sensor coil resistance as 
described in this chapter. 

b. If there is no spark , perform the Power 
Pack Output Test in this chapter. 

5. Reconnect the coil lead at terminal 2 and 
disconnect the coil lead at terminal I. Move the 
black test lead to terminal 9 and repeat Step 4 . 
6. Reconnect the coil lead at terminal 3 and 
disconnect the coil lead at terminal I. Move the 
black test lead to terminal 10 and repeat Step 4 . 
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® 

CHARGE COIL TEST 
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Charge Coil Output Test 

Refer to Figure 57 for this procedure. 

I. Di;connect the charge coi l leads at power 
pack terminal; 4 and 5. 

2. Connect the neon tester leads between the 2 
disconnected charge coil leads. 

J Set neon light switch on position 2. Depress 
load button B and crank the engi ne with the 
ignition switch whi le watching the tester neon 
light: 

I POWER 
PACK 

I 
.I~i 
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a. If the light glows steadi ly. perform the 
Sellsor Coil OLllpLII TeSf in thi s chapter. 

b. If the light glows intermittently. check the 
charge coil output leads for an open or a 
5hort to ground and make 5ure the power 
pack ground lead (terminal 12) is good . 
I f leads are good. replace the charge coi l 
and 5tator assembly. 

c. If the light doe; not glow, replace the 
charge coil and stator assembly. 

4. Reconnect the charge coil leads at the power 
pack. 
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POWER PACK OUTPUT TEST 
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TO TERMINALS 

S~r:3.~' 4 AND 5 

SPARK 
TESTER 

Power Pack Output Test 

Refer to Figure 58 for this procedure. 
1. Mark each ignition coil primary lead with the 
cylinder number, then disconnect from terminals 
I, 2 and 3 of the power pack. 
2. Connect the black test lead to terminal I and 
the blue test lead to a good engine ground. 
3. Set neon light switch on position I and 
depress load button A. Crank the engine with 
the ignition switch while watching the tester neon 
light. 

4. Move the black test lead to terminal 2 and 
repeat Step 3. 
5. Move the black test lead to terminal 3 and 
repeat Step 3: 

a . If the test light emits a steady glow on all 
outputs, replace the ignition coils. 

b. If the test light is steady, dim or 
intermittent on I or 2 outputs, replace the 
power pack. 

c. If there is no light on any output, check 
the power pack ground at terminal 12. If 
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the ground is good. perform the Key 
SII'iICh Tesl in this chapter. If the switch 
is good, replace the power pack . 

6. Reconnect the coil leads at the power pack . 

Key Switch Test 

Refer to Figure 59 for this procedure. 
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I. With the spark tester installed as shown In 

Figure 59, disconnect the key switch lead at 
power pack terminal 6. 
2. Crank the engine and watch the spark tester. 
If there is no spark or a spark at only one test 
gap, the key switch is good. If there is a spark 
at all coi ls, check the key switch lead for defects. 
If the lead is good, replace the key switch. 

KEY 
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LEAD 
POWER 
PACK 
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TERMINAL BOARD CONNECTIONS 

YELLOW YELLOW/GRAY RED PURPLE/WHITE 

@ 

POWER PACK CONNECTIONS 

PORT SIDE 
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1 2. Ground L.ad (Black) 
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Sensor Coil Resistance Check 

I. Disconnect the sensor leads from the power 
pack terminals 8, 9, 10 and II. 
2. Connect one ohmmeter test lead to the 
disconnected black/white lead. Alternately 
connect the other ohmmeter test lead to the 
white/black wires and note the reading. If it is 
not 7.5-9.5 ohms at room temperature (70° F). 
replace the sensor coil and timer base assembly. 
3. Set the ohmmeter on the high scale. Connect 
the black test lead to a good engine ground and 
the red test lead alternately to the disconnected 
sensor leads. The ohmmeter should read infinity 
at each connection. If it does not . a sensor coil 
is grounded . Replace the sensor coil and timer 
base assembly. 

Charge Coil Resistance Check 

I. Disconnect the charge coil leads at power 
pack terminals 4 and 5. 
2. Set the ohmmeter on the high scale and 
connect the test leads between the disconnected 
charge coil leads. 
3. If the ohmmeter reading is not 870-930 ohms 
(1973) or 555-705 ohms (1974-1978) at room 
temperature (70° F). replace the charge coil and 
stator assembly. 

1976-1978 CD 6 
IGNITION TROUBLESHOOTING 

The CD 6 ignition used on V6 engines consists 
of 2 identical ignition systems-one on the port 
side and one on the starboard side of the engine. 
The following procedures must be performed on 
each ignition system . 

Figure 60 shows the port side terminal board 
connections; the starboard side is a duplicate . 
Although many terminal boards have the wire 
colo rs embossed ei ther on the board itself or on 
the cover (if used), not all models will use all 
of the wires and connections shown. Double 
check your connections by referring to Figure 60. 

Figure 61 shows the port and starboard power 
pack terminals. Refer to the diagram when 
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reconnecting power pack leads to avoid any 
misconnections that can cause damage to the 
power pack or CD 6 ignition. 

The 6 sensor coils are potted in the timer base 
(Figure 62) and are replaced as an assembly. The 
2 charge coils are located in the pOlled stator 
assembly (Figure 63). If defective. the charge 
coils and stator are replaced as an assembly. Coat 
all electrical terminal connections (except the 
ground stud. nut and terminal motor cable-to­
bypass cover) with OMC Black Neoprene Dip 
after reconnecting the leads to the terminal board 
or power pack. 

An S-80 or M80 neon test light (available from 
your Johnson or Evinrude dealer) is required for 
this procedure. 

Ignit ion Output Test 

Refer to Figure 64 for this procedure. 
\. Connect 2 spark testers as shown in Figure 
64. Set the tester air gaps to 7116 in. 
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2. Crank the engine with the ignition switch 
while watching the spark tester. If strong, steady 
sparks firing one coil at a time appear at the spark 
tester, the ignition coil output is good. 
3. If the sparks from I or 2 coils on a side are 
weak or erratic, perform the Sensor Coil Output 
Test in this chapter. 
4. If there is no spark or weak/erratic sparks at 
all 3 coils on a side, perform the Charge Coil 
Output Test in this chapter. 
S. If there is no spark from any of the 6 coils, 
perform the Key Switch Test in this chapter. 

Key Switch Test 

Refer to Figure 65 for this procedure. 

I. With the spark testers installed as shown in 
Figure 65, disconnect the key switch lead at 
power pack terminal 6. 

2. Crank the engine and watch the spark tester. 
If there is no spark or a spark at only one test 
gap, the key switch is good. If there is a spark 
at all coils, check the key switch lead for defects. 
If the lead is good, replace the key switch. 
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@ IGNITION CHARGE COIL TEST hi;C;:;ri CO IlS 

""""""'. 

c 

NEON 
TESTER 

Charge Coil Output Test 

Refer to Figure 66 for this procedure. 
I. Disconnect the charge coil leads at power 
pack terminals 4 and 5. 
2. Connect the neon tester leads between the 2 
disconnected charge coil leads. 
3. Set neon I ight switch on position 2. Depress 
load button B and crank the engine with the 
ignition switch while watching the tester neon 
light : 

a. If the light glows steadily. perform the 
Sensor Coil Outplll Test in this chapter. 

b. If the light glows intermittently. check the 
charge coil output leads for an open or a 
short to ground and make sure the power 

" , , , , , , , , 
r , , , , , , , , , , , , , , , , , , 

, . 
" 

pack ground lead (terminal 12) is good. 
If leads are good. replace the charge coil 
and stator assembly. 

c. If the test light does not glow. replace the 
charge coil and stator assembly. 

4. Reconnect the charge coil leads at the power 
pack. 
Sensor Coil Output Test 

Refer to Figure 67 for this procedure. 
I. With the spark testers installed as shown in 
Figure 67. disconnect the sensor leads at 
terminals 8. 9, 10 and II of the power pack. 
2. Connect the black test lead to terminal 8 and 
the blue test lead to terminal II . Set neon light 
switch on position 3. 
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® 
SENSOR COIL TEST 

o IGNITION 

,::;I:C:;;:;~ COl L S 

#2 

[ 

B 

3. Crank the engine with the ignition switch 
while watching the spark tester and rapidly 
tapping tester load button B. There should be a 
spark at the No. I (starboard) and No.6 (pan) 
ignition coils. 
4. Move the black test lead to terminal 9 and 
repeat Step 3. There should be a spark at the No. 
3 (starboard) and o. 4 (pan) ignition coils. 

IGNITION 
COilS ,::;I:C:;:;::j 

5. Move the black test lead to terminal 10 and 
repeat Step 3. There should be a ~park at the o. 
5 (starboard) and o. 2 (pan) Ignition coils 

6. [fthere is no spark as described in Steps 3-5. 
perform the Power Pack Output Test in this 
chapter. If there is a spark at any coil other than 
specified in Steps 3-5. replace the pawer pack. 
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@ 0 IGNITION 
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POWER PACK OUTPUT TEST IGNITION o 
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#1 

A-c 

Power Pack Output Test 

Refer to Figure 68 for this procedure. 

I. Mark each ignition coil primary lead with the 
cylinder number. then disconnect from terminals 
I. 2 and 3 of the power pack. 

2. Connect the black test lead to terminal I and 
the blue test lead to a good engine ground. 

3. Set neon light switch on position I and 
depress load button A. Crank the engine w ith 
the ignition switch while watching the tester neon 
light. 

4. Move the black test lead to terminal 2 and 
repeat Step 3. 

1" 
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5. Move the black test lead to terminal :\ and 
repeat Step :\: 

a. If the test light emits a steady glow on all 
outputs. replace the ignition coils. 

b. If the test light is steady. dim or 
intermittent on I or:2 outputs. replace the 
power pack. 

c. If there is no light from the output of both 
power packs. perform the Key SII'irch Tesr 
in this chapter. 

d. If there is no light on all outputs of one 
power pack. check the power pack ground 
at terminal 12 . If the ground is good, 
replace the power pack. 

6. Reconnect the coil leads at the power pack . 
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ISOLATION DIODE TEST 
(SENSOR LEAD LOCATION) 

PORT POWER PACK 

Connect between terminals 6 and 11 

Power Pack Isolation 
Diode Test 

A malfu nctioning isolation diode in one or 
both power packs can cause a rough running 
engine. If the diode is not performing its 
functions, the power packs will interfere with 
each other. Refer to Figure 69 for this procedure. 
I. Disconnect the leads from power pack 
tenninals 6 and lJ. 
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2. With an ohmmeter on the high scale. connect 
the test leads between the power pack terminab 
and note the meter reading. 
3. Reverse the test leads and note the reading. 
If the diode is good. one reading will be high 
and the other will be low. If both readings are 
high. the diode is open. Ifboth readings are low. 
the diode is shorted. Replace the power pack if 
both readings are high or low. 
4. Reconnect the power pack leads and repeat 
the procedure to check the other power pack. 

Sensor Coil 
Resistance Test 

I. Disconnect the sensor leads from the power 
pack terminals 8. 9. 10 and II . 
2. Connect one ohmmeter test lead to the 
disconnected white lead . Alternately connect the 
other ohmmeter test lead to each of the remaining 
wires and note the reading. If it is not lJ-17 ohms 
(1976-1977) or 13-23 ohms (1978) at room 
temperature (70° F). replace the sensor coil and 
timer base assembly. 
3. Set the ohmmeter on the high scale. Connect 
the black test lead to a good engine ground and 
the red test lead alternately to the disconnected 
sensor leads. The ohmmeter should read infinity 
at each connection. If it does not. one or more 
of the sensor coils are grounded. Replace the 
sensor coil and timer base assembly. 
4. Reconnect the sensor leads to the power pack 
terminals and repeat the procedure to check the 
sensor leads at the other power pack. 

Charge Coil Resistance Test 

I. Disconnect the charge coil leads at power 
pack terminals 4 and 5. 
2. Set the ohmmeter on the high scale and 
connect the test leads between the disconnected 
charge coil leads. 
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3. If the ohmmeter reading is not 220-330 ohms 
at room temperature (70° F), replace the charge 
coi l and stator assembly. 
4. Reconnect the charge coil leads to the power 
pack terminals and repeat the procedure to check 
the charge coil leads at the other power pack. 

1979-1984 CD 3 AND 1979-1984 
CD 6 IGNITION TROUBLESHOOTING 

The CD 3 ignition is used on 3-cylinder 
engines. The CD 6 ignition is used on V6 engines 
and consists of 2 identical ignition systems-one 
on the pon side and one on the starboard side 
of the engine. The CD 6 troubleshooting 
procedures must be performed on each ignition 
system. 

One 4-wire connector joins the sensor coi l 
leads to the power pack. A second 4-wire 
connector joins the power pack to the ignition 
coils and ignition switch. A 2-wire connector 
joins the charge coil to the power pack. 

Since the CD 6 ignition (V6 engine) uses 2 
power packs. there is one set of connectors on 
each side of a V6 engine. A retain ing clip holds 
the connectors in place. The clip must be 
removed to unhook the connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate 4 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin (OMC part No. 511469) at 
one end and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 519628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and may result in unnecessary parts 
replacement without solving the basic problem. 

Output tests should be made with a Stevens 
or Electro-Specialties CD voltmeter. 

Key Switch Elimination Test 

I. Connect a spark tester to the engine. Set the 
tester air gap to 7/16 in . for V6 engines and \/2 
in. for 3-cylinder engines. 
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2. Disconnect the 4-wire connector between the 
power pack and ignition coil. Insert jumper wires 
between the connector terminals A, Band C. See 
Figure 70. 
3. Crank the engine and watch the spark tester. 
If there is no spark or a spark at only one gap, 
remove the jumper wires, reconnect the 
connector plugs and continue with the test 
procedures. 
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4. If a spark jumps alternately at all gaps. the 
problem is probably in the key switch circuit or 
emergency ignition cutoff switch. if so equipped. 

Key Switch Stop Circuit Test 

I. Disconnect the 4-wire connector between the 
power pack and ignition coil. 
2. With the ohmmeter on the high <;ca)e. connect 
the red test lead to the D terminal in the ignition 
coil end of the connector. Connect the red test 
lead to a good engine ground . See Figure 71. 
3. Turn the key switch 0 . I f equipped with an 
emergency ignition cutoff switch. put the cap end 
and lanyard assembly on the switch. The meter 
should read infinity (open circuit). 
4. If the meter does not read infinity in Step 3. 
disconnect the black/yellow wire from the M 
terminal on the key switch (and the emergency 
ignition cutoff switch. if so equipped) . If the 
meter reads infinity with the wire disconnected. 
the problem is in the key SWitch or emergency 
ignition cutoff switch. if so equipped . If the meter 
does not read infinity. replace the black/yellow 
wire. 
5. Turn the key switch OFF. The meter should 
indicate a closed circuit. If it does not. look for 
an open in the key switch. key switch ground 
lead. black/yellow wire or the emergency ignition 
cutoff switch. if so equipped . 
6. If the engine will not top when the key switch 
is turned OFF but the stop circuit passes the test. 
check the power pack ground. If the ground is 
good, replace the power pack. 

C harge Coil Resistance Test 

I. Disconnect the 2-wire connector between the 
power pack and charge coil(s). 
2. Insert jumper wires in terminals A and B of 
the connector stator end. See Figure 72 . I f the 
meter does not read 475-625 ohms, replace the 
charge coil(s). 
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3. Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base. Connect the 
red test lead first to the A terminal jumper wire, 
then to the B terminal jumper wire and note the 
meter reading. See Figure 73. If the needle 
moves during this step, the charge coil(s) or leads 
are shorted. Repair the lead if possible; replace 
the charge coil(s) if the lead is good. 

Sensor Coi l Resistance Test 

I. Disconnect the 4-wire connector between the 
power pack and timer base. 
2. Insert jumper wires in terminals A and B of 
the timer base connector end. See Figure 74. 
Insert jumper wires in terminals C and D. 
3. With the ohmmeter on the low scale, connect 
the test leads between A and D jumper wires, 
between Band D jumper wires and between 
terminals C and D, in that order. If the meter 
does not read between 9-21 ohms, replace the 
sensor coil. 
4 . Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base. With the 
red test lead connected to a jumper wire, insert 
the jumper wire in terminals A, B, C and D in 
that order, noting the meter reading. See Figure 
75. If the needle moves during this step, the 
sensor coil or leads are shorted. Repair the lead 
if possible; replace the sensor coil if the lead is 
good. 
5. V6 only-Connect the black test lead to the 
common lead on the port side sensor connector 
terminal D and the red test lead to the common 
lead on the starboard side sensor connector 
terminal D. If the meter does not read infinity, 
replace the timer base. 

Charge Coil Output Test 

Refer to Figure 76 for this procedure. 
I. Disconnect the 2-wire connector between the 
power pack and stator. 
2. Set the CD voltmeter switches to NEGATIVE 
and 500. Connect a jumper wire to the red test 
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lead . Insert the red te,t lead jumper wire in cavity 
A of the stator connector. Ground the black test 
lead at the timer base. Crank the engine and note 
the meter reading. 
3. Move the red test lead jumper wire to cavity 
B of the connector. Crank the engine again and 
note the meter reading. If the needle moves 
during this step. the charge co il(s) or leads are 
shorted. Repair the lead if possible: replace the 
charge coil(s) if the lead is good. 
4. Leave the red test lead in cavi ty B of the 
connector. Remove the black test lead from the 
timer base. Connect it to a jumper wire and insert 
the wire in cavity A of the connector. 
S. Crank the engine and note the meter reading. 
If it is less than 160 volts (V6) or 220 volts 
(3-cylinder). replace the charge coil. 

Sensor Coil Output Test 

Refer to Figure 77 for this procedure. 
I. Disconnect the 4-wire connector between the 
power pack and timer base. 
2. Set the CD voltmeter switches to Sand 5. 
Ground the black te,t lead at the timer base. 
Connect a jumper wire to the red teM lead and 
probe terminals A. B. C and D in that order 
while cranking the engine. If the needle moves 
during this ,tep. the sensor coil or leads are 
shorted. Repair the leads if possible: replace the 
sensor coil if the leads are good. 
3. Remove the black test lead from the timer 
base. Connect it to a jumpcr wire and insert the 
wire in cavity D of the timer base 4-wire 
connector. Probe cavity A of the timer base 
4-wire connector with the red test lead jumper 
wire while cranking the engine. Note the meter 
reading. 
4 . Move the red test lead jumper wire to cavity 
B, crank the engine and notc the meter reading. 
Repeat this step with the red test jumper wire 
in cavity C. 
5. If the meter reads less than 0.25 volt (V6) or 
0.4 volt (3-cylinder) during Step 3 or Step 4, 
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either a sensor coil is defective or engine 
cranking rpm is too low. The use of a fully 
charged battery during this procedure will 
eliminate the pm,sibility of insufficient cranking 
rpm unless the engine is new and has not been 
properly broken in or there is a mechanical 
problem within the power head. 

Power Pack Output Test 

Refer to Figure 78 for thi s procedure. 
I. Disconnect the 4-wire connector between the 
power pack and the ignition coils. 
2. Set the CD voltmeter switches to NEGATIVE 
and 500. 
3. Insert jumper wires between terminals A, B 
and C of the connectors. Connect the black test 
lead to a good engine ground . 
4. Connect the red test lead to the metal portion 
of the jumper wire at the power pack connector 
A cavity and crank the engine. Note the meter 
reading. 
5. Repeat Step 4 with the red test lead connected 
to the B cavi ty jumper wire, then the C cavity 
jumper wire. Note each meter reading. 
6. If the meter reads at least 170 volts (V6) or 
at least 230 volts (3-cy linder), check the ignition 
coil(s). If the meter does not read the specified 
voltage on one or more outputs , remove the 
jumper wires from those cavities. Probe the 
cavities directly with the red test lead while 
cranking the engine. If there is no change in the 
meter reading. replace the power pack. 

Power Pack Isolation 
Diode Test (V6 Only) 

A mal functioning isolation diode in one or 
both power packs on V6 engines can cause a 
rough running engine. If the diode is not 
performing its fu nction , the power packs will 
interfere with each other. Refer to Figure 79 for 
this procedure. 
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I. Disconnect the 4-wire power pack connectors 
to the timer base and ignition coi ls. 
2. With an ohmmeter on the high scale, connect 
the test leads between the D term inals of each 
connector as shown in Figure 79 and note the 
meter reading. 
3. Reverse the test leads and note the reading. 
If the diode is good, one reading will be high 
and the other will be low. If both readings are 
high, the diode is open. If both readings are low, 
the diode is shorted. Replace the power pack if 
both readings are high o r low. 
4. Reconnect the power pack connectors and 
repeat the procedure to check the other power 
pack. 
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Ignition Coil Resistance Test 

I. Disconnect the high tension lead at the No. 
I ignition coil. 
2. Disconnect the 4-wire connector between the 
power pack and ignition coils. Insert a jumper 
lead in term inal A of the ignition coil end of the 
connector. 
3. Connect the ohmmeter red test lead to the A 
tenninal jumper lead. Connect the black test lead 
to a good engine ground. The meter should read 
0.1 ± 0.05 ohms. 
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4. Set the ohmmeter 'on the high scale. Move 
the black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
5. 'Repeat Steps 1-4 to test the 2 remaining coils, 
Use terminal B to test the No.2 coil and terminal 
C to test the No.3 coil. 
6. On V6 engines, repeat the entire procedure 
to test the coils in the other ignition system, 
7. Replace any coil that does not meet the 
readings specified in Step 3 or Step 4. 

1985-1988 CD 3 IGNITION 
TROUBLESHOOTING 

This CD ignition is used on 3-cylinder engines. 
A 3-wire connector plug connects the charge coil 
and key switch leads to the power pack . A 4-wire 
connector plug connects the timer base (sensor 
coil) leads to the power pack. Ignition coils 
connect to the power pack by individual leads. 
No timing adjustments are required with thi; 
ignition. Correct timing will be maintained as 
long as the wires are properly positioned in the 
connectors. 

Jumper leads are required for troubleshooting. 
Fabricate 4 leads using 8 inch lengths of 16-gauge 
wire . Connect a pin (OMC part No. 511469) at 
one end and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 519628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem. 

Output tests should be made with a Stevens 
or Electro-Specialties CD voltmeter and CD 
adapter. 

Key Switch Elimination Test 

Refer to Figure 80 for this procedure. 
I. Connect a spark tester as shown in Figure 80. 
Set the tester air gap to 112 in. 
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2. Separate the power pack-to-charge coil 3-wire 
connector. Insert jumper wires between the A 
and B terminals of the connector. 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
gap, remove the jumper wires and reconnect the 
connector plugs. Continue testing to locate the 
problem. 
4. If a spark jumps both gaps alternately, the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch. 

Key Switch/Stop Circuit Test 
(Except WML and TEL Models) 

Refer to Figure 81 for this procedure. 
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I. Separate the power pack-to-charge coil 3-wire 
connector. 
2. Install the cap/lanyard a~sembly on the 
emergency ignition cutoff switch, if so equipped. 
3. Insert a jumper wire in the C terminal of the 
charge coil end connector. Connect the red 
ohmmeter test lead to the jumper wire and the 
black test lead to a good ground. Turn the key 
switch ON . The ohmmeter should read infinity. 
4 . If there is meter needle movement in Step 3. 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch. If 
the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. 
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a. If the ohmmeter reads infinity, replace the 
cutoff switch. 

b. If the ohmmeter reads zero, check for a 
defect in the black/yellow wire between the 
key switch and 3-wire connector. Repair 
or replace as required . 

Stop Button Circuit Test 
(WML and TEL Models) 

Refer to Figure 82 for this procedure. 
\. Separate the power pack-to-charge coil 3-wire 
connector. 
2. Install the cap/lanyard assembly on the 
emergency ignition cutoff switch, if so equipped. 
3. Insert a jumper wire in the C terminal of the 
charge coil end connector. Connect the red 
ohmmeter test lead to the jumper wire and the 
black test lead to a good ground. The ohmmeter 
should read infinity. 

STATOR 
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TIMER 
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4. If the meter reading is not as specified in Step 
3, remove the emergency ignition cutoff switch 
from the stop button circuit (if so equipped). 

a. If the ohmmeter reads infinity, replace the 
cutoff switch. 

b. If the ohmmeter reads zero, replace the 
stop button. 

5. Depress the stop button. The meter should 
read zero. If not, replace the stop button . 
6. Remove the capllanyard assembly from the 
cutoff switch, if so equipped. The meter should 
read zero. If not, replace the cutoff switch . 

Sensor Coil Resistance Test 

1. Separate the power pack-to-timer base 4-wire 
connector. Insert jumper wires in terminals A, 
B, C and D of the timer base end of the 
connector. 
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2. Wilh an ohmmeter on the low scale, connect 
its test leads to the A and D terminal jumper 
wires, then the Band D terminal wires and 
finally the C and D terminal wires, noting each 
reading. See Figure 83. If the reading is not 17 
± 5 ohms at each connection, replace the timer 
base. 
3. Sel the ohmmeler on the high scale. Ground 
Ihe black test lead at the armature plate and 
connect the red test lead alternately to the A, B, 
C and D lenninal jumper wires (Figure 84). The 
ohmmeter needle should not move. If it does, 
the sensor coils are grounded. Check for a 
grounded sensor coil lead before replacing the 
timer base. 
4. Remove the jumper wires and perform the 
Charge Coil Resistance Test. 
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Charge Coil Resistance Test 

I. With the 3-terminal connector plug 
disconnected, insert jumper wires in terminals 
A and B of the charge coil end of the connector. 
2. Connect an ohmmeter between the jumper 
wires (Figure 85) and note the reading. If it is 
not 560 ± 25 ohms, replace the stator assembly. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red te, t lead 
alternately to the A and B terminal jumper wires 
(Figure 86). The ohmmeter needle should not 
move. If it does, the charge coils are grounded. 
Check for a grounded charge coil lead before 
replacing the stator assembly. 

Charge Coil Output Test 

I. Disconnect the 3-wire connector. Set the CD 
voltmeter switches to NEGATIVE and 500. Insert 
the red test lead in cavity A of the charge coil 
end of the connector. Connect the black test lead 
to a good engine ground. See Figure 87. 
2. Crank the engine and note the meter reading. 
3. Move the red test lead to cavity B of the 
connector and crank the engine again. Note the 
meter reading. 
4. There should be no meter reading in Stcp 2 
or Step 3. If there is, check for a grounded charge 
coil lead before replacing the stator asscmbly. 
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5. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from 
ground and insert it in cavity A of the connector. 
See Figure 88. 
6. Crank the engine and note the meter reading. 
If it is less than 250 volts. check for a problem 
in component connectors and /or wiring. If no 
problem is found. replace the stator assembly. 

Sensor Coil Output Test 

I. Disconnect the 4-wire connector. Set the CD 
voltmeter swi tches to Sand 5: if using a Merc­
O-Tronic Model 781 vo ltmeter. set the swi tches 
to POSITIVE and 5. 
2. Insert the red test lead in cavity A of the timer 
base end of the connector. Connect the black test 
lead to a good engine ground. See Figure 89. 
3. Crank the engine and note the meter read ing. 
4. Move the red test lead to cavity B. C and D 
of the connector. cranking the engine at each 
connection and noting the meter reading. 
5. There should be no meter reading in Step 3 
or Step 4. If there is. check for a grounded sensor 
coi l lead before replacing the timer base. 
6. Return the red test lead to cavity A of the 
connector. Remove the black test lead from 
ground and insert it in cavity B of the connector. 
See Figure 90. 
7. Crank the engine and notc the mcter reading. 
8. Move the red test lead to cavity B. then cavity 
C of the connector. cranking the engine at each 
connection and noting the meter reading. See 
Figure 90. 
9. If any reading in Step 7 or Step 8 is less than 
0.3 volts. check for a problem in the component 
connectors and/or wiring. If no problem is found. 
rep lace the timer base. 

Power Pack Output T~~t 

Refer to Figure 91 for this procedure. 
I. Disconnect the primary lead from each 
ignition coil. Install a terminal extender on the 
primary terminal of each coil. then reconnect the 
primary lead to the extender terminal. 
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2. Set the CD voltmeter switches to NEGATIVE 
and 500. 
3. Connect the red test lead to the No. I coil 
tenninal extender (top coil) and ground the black 
test lead. 
4. Crank the engine and note the meter. It should 
read 230 volts or more. 
5. If the meter reading is less than 230 volts in 
Step 4, disconnect the primary lead from the No. 
I coil terminal extender. Connect the red test lead 
directly to the spring clip in the primary lead boot 
and repeat Step 4. 

a. If the meter now reads 230 volts or more, 
test the ignition coil as described in this 
chapter. 

b. If the meter still reads less than 230 volts, 
check the spring clip and primary lead 

500 VOLT 
SCALE 

wire for defects. If none are found, replace 
the power pack. 

6. Repeat Steps 3-5 to test the No.2 (center) and 
No. 3 (bottom) ignition coils. 
7. Remove the terminal extenders from the coil 
terminals with a clockwise pulling motion . 
Reconnect the primary leads to the coil temlinals 
as follows: 

a. Orange/blue lead-Top coil. 
b. Orange lead-Center coi I. 
c. Orange/green lead-Bottom coil. 

Ignition Coil 
Resistance Test 

I. Disconnect the high tension and primary leads 
at each ignition coil. 
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2. Connect the ohmmeter red test lead to the 
primary terminal of the No. I coil. Connect the 
black test lead to a good engine ground. The 
meter should read 0.1 ± 0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black te,t lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
4. If the readings are not as specified in Step 
2 or Step 3. replace the No. I ignition coil. 
5. Repeat Steps 2-4 to test the No.2 and No. 
3 ignition coi ls . 
6. With the ohmmeter on the low sca le, connect 
the red te, t lead to one end of the high tension 
lead and the black test lead to the other end to 
check wire resistance . Resistance should be near 
lero: if not, replace the high tension lead . Repeat 
thi s step to test the 2 other high tension leads. 

1989 CD 3 IGNITION 
TROUBLESHOOTING 

This CD ignition is used on 3-cylinder engines. 
A 5-wire connector plug connects the charge coil 
and key ,witch leads to the power pack . A 4-wire 
connector plug connects the timer base (sensor 
coi l) leads to the power pack. Ignition coils 
connect to the power pack by individual leads. 

Jumper leads are required for troubleshooting. 
Fabricate 4 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin (OMC part no. 511469) with 
one inch of tubing (OMC part No. 510628) at 
one end and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 510628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem. 

Running output tests should be made with a 
Stevens peak-reading voltmeter or equivalent and 
a Stevens adapter TS-77. 

S.L.O.W. Operation And Testing 

The S. L.OW. (speed limiting overheat 
warning) circuit is activated when the engine 
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temperature exceeds 203 0 F. When activated, the 
S. L.OW. mode will limit the engine speed to 
approximately 2500 rpm. To be deactivated, the 
engine must be cooled to 162 0 F and the engine 
must be stopped. 

A blocking diode located in the engine wiring 
harness is used to isolate the S. L.OW. warning 
system from other warning horn signals. 
I. Install the engine in a test tank with the proper 
test wheel. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Disconnect temperature sensor tan lead at 
connector (Figure 47, typical) . 
4. Start engine and run at approximately 3500 
rpm. 
5. Connect engine wiring tan lead to a clean 
engine ground. 
6. Note engine rpm. Engine rpm should reduce 
to approximately 2500 rpm. 
7. Stop the engine. If engine rpm does not 
reduce, disconnect 5-wire connector located 
between flywheel stator and power pack . 
8. Calibrate an ohmmeter to Rx lOO scale. 
9. Connect black ohmmeter lead to a good 
engine ground. Alternately connect red 
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ohmmeter lead to "C" and "0" terminal ends 
in connector leading to flywheel stator. See 
Figure 92. No continuity or infinite resistance 
should be noted at both connections. 
10. Connect ohmmeter leads between "C" and 
"0" terminal ends in connector leading to 
flywheel stator. See Figure 93. Ohmmeter should 
read between 455-505 ohms. If so, replace power 
pack. 
II. Blocking Diode Test-Calibrate an 
ohmmeter to R x 100 scale. Connect one 
ohmmeter lead to engine wiring tan lead for 
temperature sensor and other ohmmeter lead to 
tan wire connector in red engine harness 
connector. Note ohmmeter reading, then reverse 
leads or push "polarity" button on meter if so 
equipped and note reading. Continuity (near zero 
resistance) should be noted in one direction and 
no continuity or infinite resistance should be 
noted in other direction. If not, replace blocking 
diode in engine wiring harness. 

Ignition System Output Test 

I. Remove spark plug leads from spark plugs. 
2. Mount a spark tester on the engine and 
connect a tester lead to each spark plug lead. Set 
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the spark tester air gap to 1/2 in. See Figure 48, 
typical. 
3. Connect ignition system emergency cutoff clip 
and lanyard if so equipped. 
4. Crank the engine over while watching the 
spark tester. If a spark jumps at each air gap. 
test the ignition system as outlined under RUllllillg 
Output Test in this chapter. 
5. If a spark jumps at only one or two air gaps. 
first make sure all connections are good. then 
retest. If only one or two sparks are noted, test 
ignition system as outlined under Sensor Coil Test 
in this chapter. 
6. If no spark jumps at any of the spark tester's 
air gaps, first make sure all connections are good, 
then retest. If no spark is noted, test ignition 
system as outlined under Key S\Vitch Elimillotiall 
Test in this chapter. 

Key Switch Elimination Test 

Refer to Figure 94 for this procedure. 
I. Connect a spark tester as outlined under 
Ignition System Output Test. 
2. Separate the power pack-to-flywheel stator 
5-wire connector. Insert jumper wires between 
the A, B, C and 0 terminals of the connector. 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
or two air gaps, remove the jumper wires and 
reconnect the connector plugs. Continue testing 
to locate the problem. 
4. If a spark jumps all air gaps in sequence. the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch. 

Key Switch/Stop Circuit Test 

Refer to Figure 95 for this procedure. 
I. Separate the power pack-to-flywheel stator 5-
wire connector. 
2. Install the cap/lanyard assembly on the 
emergency ignition cutoff switch, if so equipped. 
3. Insert a jumper wire in the E terminal of the 
flywheel stator end connector. Connect the red 
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ohmmeter test lead to the jumper wire and the 
black test lead to a good ground. Turn the key 
switch ON. The ohmmeter should read infinity. 
4. If there is meter needle movement in Step 3, 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch. If 
the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. 

a. If the ohmmeter reads infinity, replace the 
cutoff switch. 

® 
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b. If the ohmmeter reads zero, check for a 
defect in the black/yellow wire between the 
key switch and 5-wire connector. Repair 
or replace as required. 

Sensor Coil Output Test 

I. Separate the power pack-to-timer base 4-wire 
connector. Insert jumper wires in all 4 terminals 
of the timer base end of the connector. 
2. Connect black lead of a peak-reading 
voltmeter to terminal D of the sensor coil end 
of the connector. 
3. Set the peak-reading voltmeter to POS and 5. 
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4. Connect red lead of peak-reading voltmeter 
to terminal A of the sensor coil end of the 
connector (See Figure 96) . 
5. Crank the engine and note the meter reading. 
6. Move the red test lead to cavity Band C of 
the connector, cranking the engine at each 
connection and noting the meter reading. 
7. If any reading in Step 5 or Step 6 is less than 
0.3 vo lts, check for a problem in the component 
connectors and/or wiring. If no problem is found, 
perform Sensor Coil Resistance Test as outlined 
in this chapter. 

Sensor Coil Resistance Test 

I. Separate the power pack-to-timer base 4-wire 
connector. Insert jumper wires in all 4 terminals 
of the timer base end of the connector. 
2. With an ohmmeter on the low scale, connect 
its test leads to the A and D terminal jumper 
leads, then the Band D terminal jumper leads 
and finally to the C and D terminal jumper leads 
whi le noting each read ing. See Figure 97. If the 
reading is not II ±3 ohms at each connection, 
replace the timer base. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A, B, C and D terminal jumper 
wires (Figure 98). The ohmmeter needle should 
not move. If it does, the sensor coils or leads 

Timer base 

PEAK·READING VOLTMETER 

~ -I 
BIDeXI pos \;:0D=~0(JdJ 5 
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are grounded. Check for a grounded sensor coil 
lead before replacing the timer base. 

Charge Coil Output Test 

I. Separate the power pack-to-flywheel stator 
5·wire connector. Insert jumper wires in 
terminals A and B of the flywheel stator end of 
the connector. 
2. Connect black lead of a peak-reading 
voltmeter to terminal A of the flywheel stator end 
of the connector. 
3. Set the peak-reading voltmeter to POS and 
500. 

® 
OHMMETER .-
00 
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00 
pos 
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4. Connect red lead of peak-reading voltmeter 
to terminal B of the flywheel stator end of the 
connector (See Figure 99). 
5. Crank the engine and note the meter reading. 
6. If reading in Step 5 is less than 250 volts. 
check for a problem in the component connectors 
and/or wiring. If no problem is found, perform 
Charge Coil Resistance Test as outlined in this 
chapter. 

Charge Coil Resistance Test 

I. Separate the power pack-to-flywheel stator 
5-wire connector. Insert jumper wires in 

® /;,=;!.:,=~::,::;:,,- . 
STATOR~ 

PEAK-READING ~~.-
VOLTMETER ....... -. 
Set to "POS and "500" 

P'C'1 
QP 
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terminal> A and B of the flywheel stator end of 
the connector. 
2. Connect an ohmmeter between the jumper 
wires (Figure 100) and note the reading. If It is 
not 480 ±25 ohms. replace the flywheel stator 
assembly. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A and B terminal jumper wires 
(Figure 101). The ohmmeter needle should nOI 
move. If it does. the charge coils are grounded. 
Check for a grounded charge coil lead before 
replacing the flywheel stator assembly. 

Power Pack Output Test 

WARNING 
DisconnecT spark plug leads to prel'ellt 
accidelllal starting. 

I. Remove primary leads frol11 ignition coils. 
2. Connect No. I cylinder ignition coil primary 
lead to the red lead of Stevens load adapter No. 
PL-88 and the black lead of load ada pier to a 
good engine ground. See Figure 50. typical. 
3. Connect the red lead of a peak-reading 
voltmeter to the connector end of the red lead 

STATOR 
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SottoRX100 
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on Stevens load adapter No. PL-88. Connect the 
black lead of the peak-reading voltmeter to a 
good engine ground . 
4 . Set the peak-reading voltmeter on POS and 
500. 
5. Crank the engine over while noting the peak­
reading voltmeter. The meter should show at least 
230 volts. 
6. Repeat Steps 2-5 for No.2 and NO.3 cylinders 
ignition coil primary lead. 
7. If all primary leads show at least 230 volts. 
then refer to Igllitioll Coil Resistance Test in this 
chapter. 
8. If only one or two primary leads show at least 
:!30 volts. the power pack must be replaced. 

Running Output Test 

I. Remove primary leads from ignition coils and 
connect Steven5 terminal extenders No. TS-77 to 
ignition coils. then reconnect primary leads. 
:!. Connect the red lead of a peak-reading 
voltmeter to the No. 1 cylinder ignition coil 
terminal extender. Connect the black lead of the 
peak-reading voltmeter to a good engine ground . 
3. Sct the peak-reading voltmeter on POS and 
500. 
4. Make sure the outboard motor is mounted in 
a suitable test tank or testing fixture with a 
,uitable loading device (test wheel or 
dynometer) . 
5. Start the engine and operate at the rpm 
ignition trouble is 5uspected. 
6. The peak-reading voltmeter should show at 
least 250 volts. 
7. Repeat Steps 2-6 to test No. 2 and No. 3 
cylinders. 
8. If one or more of the cylinders shows less than 
:!50 volt5. te5t charge coil as outlined in this 
chapter. 
9. If one or more of the cylinders shows no 
output. test sensor coil as outlined in this chapter. 
10. Remove ignition coil terminal extenders, then 
reconnect primary leads. 
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TERMINAL BOARD CONNECTIONS 
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Ignition Coil Resistance Test 

I. Disconnect the primary and high tension 
(secondary) coil leads at the ignition coil to be 
tested. 
2. With an ohmmeter set on the low scale. 
connect the red test lead to the coil primary 
terminal. Connect the black test lead to a good 
engine ground (if the coil is mounted) or the coil 
ground lab (if the coil is unmounted). The meter 
should read 0.1 ±0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
4. If the readings are not as specified in Step 
2 or Step 3. replace the ignition coil. 
5. Repeat Steps 2-4 to test the remaining ignition 
coils. 

1973-1977 CD 4 
IGNITION TROUBLESHOOTING 

The CD 4 ignition is used on V4 engines 
covered in this manual. 

Figure 102 shows the terminal board 
connections. Although many terminal boards 
have the wire colors embossed either on the 
board itself or on the cover (if used), not all 
models will use all of the wires and connections 
shown. Double check your connections by 
referring to Figure 102. 
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POWER PACK CONNECTIONS 

1007 
20 O. 
300 9 

40 010 
-0 011 
60 0 1 

1. Ignition Switch (Black/Yellow) 
2. Sensor 2 (BlacklWhlte) 
3. No.2 IgnitIon Coli (Orange) 
4. Sensor 4 (White/Black) 
5. No.4 19"1lion coli (Orange) 
6. Ground (Black) 
7. Charge coil (Brown) 
8. Charge coil (Brownl Yellow) 
9. Sensor 1 (White/Black) 
10. No.1 IgnitIon Coli (Orange) 
11. NO.3 IgnitIon Coli (Orange) 
12. Sensor 3 (BlacklWhlle) 

Figure 103 shows the power pack terminals. 
Refer to the diagram when reconnecting power 
pack leads to avoid any misconnections that can 
cause damage to the power pack or CD 4 
ignition. 

The sensor coils (Figure 62) and timer base 
are replaced as an assembly. The charge coil is 
part of the potted stator assembly (Figure 63). 
If defective, replace the charge coil and stator 
as an assembly. 

Coat all electrical terminal connections (except 
the ground stud, nut and terminal motor cable­
to-bypass cover) with OMC Black Neoprene Dip 
after reconnecting the leads to the terminal board 
or power pack. 

An S-80 or M80 neon test light (available from 
your Johnson or Evinrude dealer) is required for 
this procedure. 

• 
Ignition Output Test 

Refer to Figure 104 for this procedure. 
J. Connect a spark tester as shown in Figure 
104. Set the tester air gap to 1/2 in. (1973) or 7/16 
in. (1974-1977) . 
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2. Crank the engine with the ignition switch 
while watching the spark tester. If strong. steady 
sparks firing one coil at a time appear at the spark 
tester, the ignition coil output is good. 
3. If the sparks from I or 2 coils are weak or 
erratic, perform the Sensor Coil Output Test in 
this chapter. 
4 . If the sparks from all 4 coils are weak or 
erratic, perform the Charge Coil Output Test in 
this chapter. 
5. If there is no spark from any of the 4 coils. 
perform the Sensor Coil Output Test in this 
chapter. 

Sensor Coil Output Test 

Refer to Figure 105 for this procedure. 
I. With the spark tester installed as shown in 
Figure 105, disconnect the sensor leads at 
terminals 2, 4 , 9 and 12 of the power pack. 
2. Disconnect the ignition coil leads at terminals 
3 and 5. 
3. Connect the black test lead to terminal 9 and 
the blue test lead to terminal 12. Set neon light 
switch on position 3. 
4. Crank the engine with the ignition switch 
while watching the spark tester and rapidly 
tapping tester load button B. There should be a 
spark at the No. I ignition coil. 
5. Reverse the test leads and repeat Step 4. There 
should be a spark at the No. 3 ignition coil. 
6. If both coils fire at the same time in Step 4 
or Step 5, replace the power pack. If neither coil 
fires in Step 4 or Step 5, perform the Charge Coil 
Output Test in this chapter. 
7. Reconnect the ignition coil leads to terminals 
3 and 5. Disconnect the ignition coil leads at 
terminals 10 and II. 
8. Connect the black test lead to terminal 2 and 
the blue test lead to terminal 4. 
9. Repeat Step 4 and Step 5. There should be 
a spark at the No.2 and then the No.4 ignition 
coil. If both coils fire at the same time when 
repeating Step 4 or Step 5, replace the power 
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pack. If neither coil fires when repeating Step 
4 or Step 5, perform the Charge Coil Output Test 
in this chapter. 

Charge Coil Output Test 

Refer to Figure 106 for this procedure. 
I. Disconnect the charge coil leads at power 
pack terminals 7 and 8. 
2. Connect the black test lead to the charge coil 
lead disconnected from terminal 7. Connect the 
blue test lead to the charge coil lead disconnected 
from terminal 8. 
3. Set neon light switch on position 2. Depress 
load button B and crank the engine with the 
ignition switch while watching the tester neon 
light: 

a. If the light glows steadily, perform the 
Power Pack Output Test in this chapter. 

b. If the light glows intermittently, check the 
charge coil output leads for an open or a 
short to ground and make sure that the 
power pack ground lead (terminal 12) is 
good. If leads are good, replace the charge 
coil and stator assembly. 

c. If the light does not glow, replace the 
charge coil and stator assembly. 

4. Reconnect the charge coil leads at the power 
pack . 

Power Pack Output Test 

Refer to Figure 107 for this procedure. 
I. Mark each ignition coil primary lead with the 
cylinder number, then disconnect from terminals 
3, 5, 10 and II of the power pack. 
2. Connect the black test lead to terminal 10 and 
the blue test lead to a good engine ground . 
3. Set neon light switch on position I and 
depress load button A. Crank the engine with 
the ignition switch while watching the tester neon 
light. 
4. Move the black test lead to terminal II and 
repeat Step 3. 
5. Move the black test lead to terminal 3 and 
repeat Step 3. 

CHAPTER THREE 

6. Move the black test lead to terminal 5 and 
repeat Step 3. 
7. If the test light emits a steady glow on all 
outputs, replace the ignition coils. If the test light 
is steady, dim or intermittent on 1,2 or 3 outputs. 
replace the power pack. If there is no light on 
any output , perform the Key Switch Test in this 
chapter. 
8. Reconnect the coil leads at the power pack. 

Key Switch Test 

Refer to Figure 108 for this procedure. 
I. With the spark tester installed as shown in 
Figure 108, disconnect the key switch lead at 
power pack terminal I. 
2. Crank the engine and watch the spark tester. 
If there is no spark. the key switch is good . If 
there is a spark at 1,2 or 3 coils, check the key 
switch lead for defects. If the lead is good. 
replace the key switch . 

Sensor Coil Resistance Test 

I. Disconnect the sensor leads from the power 
pack terminals 2, 4. 9 and 12. 
2. Connect the ohmmeter test leads between the 
leads disconnected from terminals 2 and 4, then 
between the leads from terminals 9 and 12. Note 
the ohmmeter reading. I f it is not 7.5-9.5 ohms 
(1973) or 6.5-10.5 ohms (1974-1977) at room 
temperature (70° F), replace the sensor coil and 
timer base assembly. 
3. Set the ohmmeter on the high scale. Connect 
the black test lead to a good engine ground and 
the red test lead alternately to the disconnected 
sensor leads. The ohmmeter should read infinity 
at each connection . If it does not , one or more 
of the sensor coils are grounded . Replace the 
sensor coil and timer base assembly. 

Charge Coil Resistance Test 

I. Disconnect the charge coil leads at power 
pack terminals 7 and 8. 
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2. Set the ohmmeter on the high scale and 
connect the test leads between the disconnected 
charge coil leads. 
3. If the ohmmeter reading is not 835-985 ohms 
(1973) or 555-705 ohms (1974-1977) at room 
temperature (70 0 F), replace the charge coi I and 
stator assembly. 

1978-1984 CD 4 IGNITION 
TROUBLESHOOTING 

The CD 4 ignition used on these V4 engines 
covered in this manual consists of 2 identical 
ignition systems-one on the port side and one 
on the starboard side of the engine. The 
troubleshooting procedures must be performed 
00 each ignition system. 

Each power pack is connected to the sensor 
coil and ignition switch leads by a 4-wire 
connector. A 2-wire connector joins each power 
pack to the ignition coi ls. A second 2-wire 
connector joins the charge coil to each power 
pack. 

Since the CD 4 ignition used from 1978-on 
contains 2 power packs, there is one set of 
connectors on each side of the engine. A retaining 
clip holds the connectors in place. The clip must 
be removed to unhook the connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate 4 leads using 8 inch lengths of l6-gauge 
wire. Connect a pin (OMC part No. 511469) at 
one end and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 519628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and may result in unnecessary parts 
replacement without solving the basic problem. 

Output tests should be made with a Stevens 
or Electro-Specialties CD voltmeter. 

Key Switch Elimination Test 

I. Connect a spark tester to the engine. Set the 
tester air gap to U2 in. 
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2. Disconnect the 4-wire connector between the 
power pack and timer base. Insert jumper wires 
between the connector terminals A, Band C. See 
Figure 109. 
3. Crank the engine and watch the spark tester. 
If there is no spark or a spark at only one gap, 
remove the jumper wires. reconnect the 
connector plugs and continue with the test 
procedures. 
4. If a spark jumps alternately at all gaps. the 
problem is probably in the key switch circuit. 

Key Switch Stop Circuit Test 

1. Disconnect the 4-wire connector between the 
power pack and timer base. 
2. With the ohmmeter on the high scale. connect 
the red test lead to the D terminal in the ignition 
coil end of the connector. Connect the red test 
lead to a good engine ground. See Figure 1l0. 
3. Turn the key switch ON. If equipped with an 
emergency ignition cutoff switch, put the cap end 
and lanyard assembly on the switch. The meter 
should read infinity (open circuit). 
4. If the meter does not read infinity in Step 3, 
disconnect the black/yellow wire from the M 
terminal on the key switch. If the meter reads 
infinity with the wire disconnected, the problem 
is in the key switch. If the meter now indicates 
a closed circuit, the problem is in the 
black/yellow wire between the key switch and 
connector. 
5. If the meter does not read infinity with the 
key switch wire disconnected, disconnect the 
emergency ignition cutoff switch, if so equipped . 
If the meter now reads infinity, the problem is 
in the cutoff switch . If it indicates a closed 
circuit, the problem is in the black/yellow wire 
between the key switch and connector. 

Charge Coil Resistance Test 

1. Disconnect the 2-wire connector between the 
power pack and charge coils. 
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2. Insert jumper wires in terminals A and B of 
the connector ~tator end. See Figure H I. If the 
meter does not read 485-635 ohms. replace the 
charge coil. 
J Set the ohmmeter on the high scale. Ground 
the hlack test lead at the timer base. Connect the 
red te,t lead fir',t to the A terminal jumper wire. 
then to the B terminal jumper wire and note the 
meter reading. See Figure l ll. If the needle 
moves during this step. the charge coil or leads 
are ,horted. Repair the lead if pos~ible: replace 
the charge coil if the lead is good. 
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Sensor Coil Resistance Test 

1. Disconnect the 4-wire connector between the 
power pack and timer base. 
2. Insert jumper wires in terminals A, Band C 
of the timer base connector end. See Figure U3. 
3. With the ohmmeter on the low scale, connect 
the test leads between the A and B jumper wires, 
then between terminals A and C. If the meter 
does not read between 30-50 ohms, replace the 
sensor coil. 
4. Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base. With the 
red test lead connected to a jumper wire, insert 
the jumper wire in terminals A, Band C in that 
order, noting the meter reading. See Figure U4. 
If the needle moves during this step, the sensor 
coil or leads are shorted. Repair the lead if 
possible; replace the sensor coil if the lead is 
good. 
5. Connect the black test lead to the common 
lead on the port side sensor connector terminal 
A. Connect the red test lead to terminal A on 
the starboard side sensor connector. I f the meter 
does not read infinity, replace the timer base. 

Charge Coil Output Test 

Refer to Figure 115 for this procedure. 
1. Disconnect the 2-wire connector between the 
power pack and stator. 
2. Set the CD voltmeter switches to NEGATIVE 
and 500. Connect a jumper wire to the red test 
lead. Insert the red test lead jumper wire in cavity 
A of the stator connector. Ground the black test 
lead at the timer base. Crank the engine and note 
the meter reading. 
3. Move the red test lead jumper wire to cavity 
B of the connector. Crank the engine again and 
note the meter reading. If the needle moves 
during this step, the charge coil or leads are 
shorted. Repair the lead if possible; replace the 
charge coil if the lead is good. 
4. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from the 
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CHARGE COIL OUTPUT TEST 
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timer base. Connect it to a jumper wire and insen 
the wire in cavity A of the connector. 
S. Crank the engine and note the meter reading. 
If it is less than 160 volt!.. replace the charge coil. 
6. Repeat the procedure to check the other 
charge coil. 

Sensor Coil Output Test 

Refer to Figure 116 for this procedure. 
I. Disconnect the 4-wire connector between the 
power pack and timer base. 
2. Set the CD voltmeter switches to Sand S. 
Ground the black test lead at the timer base. 

Connect a jumper wire to the red test lead and 
probe terminals A and B while cranking the 
engine. If the needle moves during this step. the 
sensor coil or leads are shoned. Repair the leads 
if possible; replace the sensor coil if the leads 
are good. 
3. Remove the black test lead from the timer 
base. Connect it to a jumper wire and insert the 
wire in cavity A of the timer base 4-wirc 
connector. Probe cavity B of the timer base 
4-wire connector with the red test lead jumper 
wire while cranking the engine. Note the meter 
reading. 
4. Move the red test lead jumper wire to cavity 
C, crank the engine and note the meter reading. 
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SENSOR COIL OUTPUT TEST 

POWER 
PACK 

5. If the meter reads less than 0.3 volJ during 
Step 3 or Step 4, either a sensor coil is defective 
or engine cranking rpm is too low. The use of 
a fully charged battery during this procedure will 
eliminate the possibility of insufficient cranking 
rpm unless the engine is new and has not been 
properly broken in or there is a mechanical 
problem within the power head. 

Power Pack Output Test 

Refer to Figure 117 for this procedure. 
I. Disconnect the 2-wire connector between the 
power pack and the ignition coi ls. 
2. Set the CD voltmeter switches to NEGATIVE 
and 500. 

POWER 
PACK 

3. Insert jumper wires between terminals A of 
the connectors. Connect the black test lead to a 
good engine ground. 
4. Connect the red test lead to the metal portion 
of the jumper wire at the power pack connector 
B cavity and crank the engine. Note the meter 
reading. 
5. Repeat Step 4 with the red test lead connected 
to the A cavity jumper wire. Note the meter 
reading. 
6. If the meter reads at least 170 volts. check the 
ignition coil(s). If the meter does not read the 
specified voltage on any output, remove the 
jumper wires from those cavities. Probe the 
cavities directly with the red test lead while 
cranking the engine. If there is no change in the 
meter reading. replace the power pack. 
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POWER PACK OUTPUT TEST 

Power Pack Isolation Diode Test 
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A malfunctioning isolation diode in one or 
both power packs on V4 engines can cause the 
engine to run roughly. If the diode is not 
performing its function, the power packs will 
interfere with each other. 

Refer to Figure U8 for this procedure. 
I. Disconnect the 4-wire power pack connectors 
to the timer base. 
2. With an ohmmeter on the high scale, connect 
the test leads between the A and D terminals as 
shown in Figure U8 and note the meter reading. 
3. Reverse the test leads and note the reading. 
If the diode is good, one reading will be high 
and the other will be low. If both readings are 
high, the diode is open. If both readings are low, 

POWER 
PACK 

the diode is shorted. Replace the power pack if 
both readings are high or low. 
4. Reconnect the power pack connectors and 
repeat the procedure to check the other power 
pack. 

Ignition Coil Resistance Test 

I. Disconnect the high tension lead at the No. 
I ignition coil. 
2. Disconnect the 2-wire connector between the 
power pack and ignition coils. Insert a jumper 
lead in terminal A of the ignition coil end of the 
connector. 
3. Connect the ohmmeter red test lead to the A 
terminal jumper lead. Connect the black test lead 
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In a good engine ground. The meter should read 
0.1 ± 0.05 ohms. 
4. Set the ohmmeter on the high scale. Move 
the black test lead to the ignition coil high tension 
renninaJ . The meter should read 250-300 ohms. 
5. Repeat Steps 1-4 to test the remaining coil in 
the ignition system. Use terminal B to test the 
coil. 
6. Repeat the procedure to test both coils in the 
other ignition. 
7. Replace any coil that does not meet the 
readings specified in Step 3 or Step 4. 

1987 88 lIP, 1985-1987 90 lIP, 1985 115 lIP 
AND 1986-1987 110 lIP CD 4 IGNITION 

TROUBLESHOOTING 

The CD ignition used on these V4 engines 
consists of 2 identical ignition systems-one on 
the pon side and one on the starboard side of 
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the engine. The troubleshooting procedures must 
be performed on each ignition system. 

Each power pack is connected to the timer base 
and ignition switch by a 4-wire connector. A 
2-wire connector joins each power pack to the 
charge coil. Individual leads connect the power 
packs to the ignition coils. 

Since this ignition contains 2 power packs, 
there is one set of connectors on each side of the 
engine. Amphenol connectors are used. with 
retaining clips provided to hold the connectors 
in place. The clips must be removed to 
disconnect the connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate 4 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin COMC part No. 511469) at 
one end and a socket COMC part No. 581656) 
with one inch of tubing COMC part No. 519628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem. 

Output tests should be made with a Stevens 
or Electro-Specialties CD voltmeter and CD 
adapter. 

Key Switch Elimination Test 

Refer to Figure 119 for this procedure. 
\. Connect a spark tester as shown in Figure 119. 
Set the tester air gap to 1/2 in. 
2. Separate the power pack-to-timer base 4-wire 
connector. Insert jumper wires between the A, 
B and C terminals of the connector. 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
gap, remove the jumper wires and reconnect the 
connector plugs. Continue testing to locate the 
problem. 
4. If a spark jumps all gaps alternately, the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch. 

3 



 
 

116 

'\i==l IGNITION 
b COILS 

Key Switch/Stop Circuit Test 

Refer to Figure UO for this procedure. 
I. Separate the power pack-to-timer base 4-wire 
connector. 
2. Install the cap/ lanyard assembly on the 
emergency ignition cutoff switch. if so equipped. 
3. Insert ajumper wire in the 0 terminal of the 
timer base end connector. Connect the red 
ohmmeter test lead to the jumper wire and the 
black test lead to a good ground. Turn the key 
switch ON. The ohmmeter should read infinity. 
4. If there is meter needle movement in Step 3, 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch. If 
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the meter reads zero, removc thc emcrgency 
ignition cutoff switch from the circuit. 

a. If the ohmmeter reads infinity, replace the 
cutoff switch. 

b. If the ohmmeter reads zero. check for a 
defect in the black/yellow wire between the 
key switch and 4-wire connector. Repair 
or replace as required. 

Sensor Coil Resistance Test 

I. Separate the power pack-to-timer base 4-wire 
connector. Insert jumper wires in terminals A, 
Band C of the timer base end of the conncctor. 
2. With an ohmmeter on thc low scale. connect 
its test leads to the A and B terminal jumper 
wires, then the A and C terminal wires. noting 
each reading. See Figure UI. If the reading is 
not 40 ± 10 ohms at each connection, replace 
the timer base. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A, Band C terminal jumper 
wires (Figure U2). The ohmmetcr needle should 
not move. If it does, the sensor coils or Icads 
are grounded. Check for a grounded sensor coil 
lead before replacing the timer base. 
4. With the ohmmeter on the high scale, conncct 
the black test lead to the common lead on the 
sensor terminal A or jumper wire (port s ide) . 
See Figure U3. Connect the red test lead to the 
same point on the starboard s ide. If the mcter 
does not read infinity, replace the timer base. 
5. Remove the jumper wires and perform the 
Charge Coil Resistance Test. 

Charge Coil Resistance Test 

1. With the 2-terminal connector plug 
disconnected. insert jumper wires in terminals 
A and B of the charge coil end of the connector. 
2. Connect an ohmmeter between the jumper 
wires (Figure 124) and note the reading. If it is 
not 560 ± 25 ohms, replace the stator assembly. 
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3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A and B terminal jumper wires 
(Figure US). The ohmmeter needle should not 
move. If it does, the charge coils are grounded. 
Check for a grounded charge coil lead before 
replacing the stator assembly. 

Charge Coil Output Test 

I. Disconnect the 2-wire connector. Set the CD 
voltmeter switches to NEGATIVE and 500. Insert 
the red test lead in cavity A of the charge coil 
end of the connector. Connect the black test lead 
to a good engine ground. See Figure U6. 

@) 

CHAPTER THREE 

OHMMETER 

-
00 
+ -

""0' ~' .-@-. 

~.£.. 
lEAOS 

2. Crank the engine and note the meter reading. 
3. Move the red test lead to cavity B of the @ 
connector and crank the engine again. Note the 
meter reading. 
4 . There should be no meter reading in Step 2 
or Step 3. If there is, check for a grounded charge 
coil lead before replacing the stator assembly. 
5. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from 
ground and insert it in cavity A of the connector. 
See Figure U6. 
6. Crank the engine and note the meter reading. 
I f it is less than 150 volts, check for a problem 
in component connectors and/or wiring. If no 
problem is found , replace the stator assembly. 

Sensor Coil Output Test 

I. Disconnect the 4-wire connector. Set the CD 
voltmeter switches to Sand 5; if using a Merc­
O-Tronic Model 781 voltmeter, set the switches 
to POSITIVE and 5. 
2. Insert the red test lead in cavity A of the timer 
base end of the connector. Connect the black test 
lead to a good engine ground. See Figure 127. 
3. Crank the engine and note the meter reading. 
4. Move the red test lead to cavity Band C of 
the connector, cranking the engine at each 
connection and noting the meter reading. 

5. There should be no meter reading in Step 3 
or Step 4. If there is, check for a grounded sensor 
coil lead before replacing the timer base. 
6. Return the red test lead to cavity B of the 
connector. Remove the black test lead from 
ground and insert it in cavity A of the connector. 
7. Crank the engine and note the meter reading. 
8. Move the red test lead to cavity C of the 
connector, cranking the engine at each 
connection and noting the meter reading. 
9. If any reading in Step 7 or Step 8 is less than 
0.3 volts, check for a problem in the component 
connectors and/or wiring. If no problem is found, 
replace the timer base. 
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Power Pack Output Test 

: : 

ftr~~ .. SPARK 
TESTER 

Refer to Figure 128 for this procedure. 
I. Disconnect the primary lead from each 
ignition coil. Install a terminal extender on the 
primary terminal of each coil, then reconnect the 
primary lead to the extender terminal. 
2. Set the CD voltmeter switches to NEGATIVE 
and 500. 
3. Connect the red te~t lead to the No. I coil 
terminal extender (top coil) and ground the black 
test lead . 
4. Crank the engine and note the meter. It should 
read ISO volts or more. 
S. If the meter reading is less than ISO volts in 
Step 4, disconnect the primary lead from the No. 
I coil terminal extender. Connect the red test lead 
directly to the spring clip in the primary lead boot 
and repeat Step 4. 

CHAPTER THREE 

a. If the meter now reads ISO volts or more. 
test the ignition coil as described in this 
chapter. 

b. If the meter still reads less than ISO volts. 
check the spring clip and primary lead 
wire for defects. If none are found. replace 
the power pack. 

6. Repeat Steps 3-5 to test the No.2 (bollom) 
ignition coil. 
7. Remove the terminal extenders from the coil 
terminals with a clockwise pulling motion . 
Reconnect the primary leads to the coil temlinals. 
Make sure the orange/blue lead connects to the 
No. I coil. 

Ignition Coil Resistance Test 

See 1985-1988 CD 3 19nition Troubleshootillg 
in this chapter. 
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I988 88 UP, 90 UP AND no UP CD 4 
IGNITION TROUBLESHO<YfING 

The CD ignition used on these V4 engines 
consists of a stator containing one charge coll and 
a timer base containing 4 sensor coils feeding 
voltage to a single power pack. 

The power pack is connected to the sensor 
coils by a 5-wire connector. A 2-wire connector 
joins the power pack to the charge coil. A single­
wire connector joins the power pack to the 
ignition switch. Ignition coils are connected to 
the power pack by individual leads. Amphenol 
connectors are used, with retaining clips to hold 
the connectors in place. The clips must be 
removed to disconnect the connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate 5 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin (OMC part No. 511469) at 
one end with one inch of tubing (OMC part No. 
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510628) and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 510628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem. 

Output tests should be made with a Stevens 
Model Cm7, Merc-O-Tronic Model 781 or 
Electro-Specialties Model PRV-I peak-reading 
voltmeter. 

Ignition System Output Test 

I. Remove spark plug leads from spark plugs. 
2. Mount a spark tester on the engine and 
connect a tester lead to each spark plug lead. Set 
the spark tester air gap to 1/2 in. See Figure 48, 
typical. 
3. Connect ignition system emergency cutoff clip 
and lanyard if so equipped. 
4. Crank the engine over while watching the 
spark tester. If a spark jumps at each air gap, 
test the ignition system as outlined under Rlmning 
Output Test in this chapter. 
5. If a spark jumps at only one or two air gaps, 
first make sure all connections are good, then 
retest. If only one or two sparks are noted , test 
ignition system as outlined under Sensor Coil Test 
in this chapter. 
6. If no spark jumps at any of the spark tester's 
air gaps, first make sure all connections are good, 
then retest. If no spark is noted , test ignition 
system as outlined under Key Switch Elimination 
Test in this chapter. 

Key Switch Elimination 'lest 

Refer to Figure 129 for this procedure. 
I. Connect a spark tester as shown in Figure 
129. Set the tester air gap to 'h in. 
2. Disconnect the single wire connector between 
the power pack and key switch. 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
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gap, remove the jumper wires and reconnect the 
connector plugs. Continue testing to locate the 
problem. 
4. If a spark jumps all gaps alternately, the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch. 

Ke)' Switch/Stop 
Circuit Test 

Refer to Figure 130 for this procedure. 
I. Separate the single wire connector between 
the power pack and key switch (A, Figure 130) . 
2. Install the capllanyard assembly on the 
emergency ignition cutoff switch (8, Figure 130), 
if so equipped. 
3. Insert ajumpcr wire in the key switch tenl1inal 
end of the connector. Connect the red ohmmeter 
test lead to the jumper wire and the black test 
lead to a good ground. Turn the key switch ON. 
The ohmmeter should read infinity. 
4. If there is meter needle movement in Step 3, 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter sti ll 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch . If 
the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. @ 

a. If the ohmmeter reads infinity, replace the 
cutoff switch. 

b. I f the ohmmeter reads zero, check for a 
defect in the black/yellow wire between the 
key switch and single wire connector. 
Repair or replace as required. 

Sensor Coil Resistance Test 

I. Disconnect the 5-wire connector between the 
power pack and timer base. Insert jumper wires 
in each of the 5 terminals in the timer base 
connector end. 
2. With an ohmmeter on the low scale, connect 
its test leads between the A and E terminal 
jumper wires, then between 8 and E, C and E 
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@ 
POWER PACK II CONNECTIONS 

Charge Coli (Brown) 

NO. 1 Ignition Co li (Orange) 

No. 2 Ignition Co li (Orange) 

Ground Lead (Black) 

• 

~ o~ 
1 <S 
2 (1) 

3 8 
4 (J) 

b 0 

8 5 • Key switch (Black/Yellow) 

(J) 6 •• 
Sensor (White/Black) 

<S 7 • Sensor (Black/White) 

(1) 8 • Vacant 

c 

An S-80 or M80 neon test light (available from 
your Johnson or Evinrude dealer) is required for 
this procedure. 

Ignition O utput Test 

Refer to Figure 26 for this procedure. 
\. Connect a spark tester as shown in Figure 
26. Set the tester air gap to 1/2 in . 
2. Crank the engine with the ignition switch 
while watching the spark tester. If strong, steady 
and alternate sparks appear at the spark tester. 
the ignition coil output is good. 
3. If the sparks at one tester gap are weak or 
erratic or if there is no spark at one gap, perform 
the Sensor Coil Inplll Test in this chapter. 
4. If the sparks are weak or erratic at both tester 
gaps, perform the Charge Coil Ollrplll Test in this 
chapter. 

Sensor Coil Input Test 

Refer to Figure 27 for this procedure. 
\. With the spark tester installed as shown in 
Figure 27, disconnect the sensor leads at 
terminal 6 and terminal 7 of the power pack. 
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and D and E, noting each reading. See Figure 
131. If the reading is not 40 ±IO ohms at each 
connection, replace the timer base. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base and connect 
the red test lead alternately to each of the 5 
terminal jumper wires (Figure 132). noting each 
reading. The ohmmeter needle should not move. 
If it does, the sensor coils or leads are grounded. 
Check for a grounded sensor coil lead before 
replacing the timer base. 
4 . Remove the jumper wires and perform the 
Charge Coil Resistance Tes/. 

Charge Coil Resistance Test 

I. With the 2-terminal connector plug 
disconnected, insert jumper wires in terminals 
A and B of the stator end of the connector. 
2. Connect an ohmmeter between the jumper 
wires (Figure 133) and note the reading. If it is 
not 560 ±50 ohms on 6 amp alternator charging 
system or 500 ±50 ohms on 9 amp alternator 
charging system, replace the stator assembly. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A and B terminal jumper wires 
(Figure 134). The ohmmeter needle should not 
move. If it does, the charge coils are grounded. 
Check for a grounded charge coil lead before 
replacing the stator assembly. 

Charge Coil Output Test 

\. D\=\\~\ \ne 2 - \>I,t"- =\\\\e.C\(\t between the 

power pack and stator. Set the CD voltmeter 
switches to NEGATIVE and 500. Insert the red 
test lead in cavity A of the charge coil end of 
the connector. Connect the black test lead to a 
good engine ground. See Figure 135. 
2. Crank the engine and note the meter reading. 
3. Move the red test lead to cavity B of the 
connector and crank the engine again. ote the 
meter reading. 
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4. There should be no meter reading in Step 2 
or Step 3. I f there is, check for a grounded charge 
coil lead before replacing the stator assembly. 
5. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from the 
ground and insert it in cavity A of the connector. 
See Figure 135. 
6. Crank the engine and note the meter reading. 
I f it is less than 150 volts, check for a problem 
in component connectors and/or wiring. If no 
problem is found. replace the stator assembly. 

Sensor Coil Output Test 

I. Disconnect the 5-wire connector between the 
power pack and timer base. Set the CD voltmeter 
switches to Sand 5: if using a Merc-O-Tronic 
Model 781 voltmeter. set the switches to POS and 
5. See Figu re 136. 
2. Connect the black test lead to a good engine 
ground. Connect a jumper wire to the red test 
lead and alternately probe all 5 connector 
terminab while cranking the engine. 

Power pack 

Emergencv cut-off switch 

CHAPTER THREE 

3. There should be no meter reading in Step 2. 
If there is. check for a grounded sensor coil lead 
before replacing the timer base. 
4. Remove the black test lead from ground. 
Connect it to a jumper wire and insert the wire 
in cavity E of the timer base 5-wire connector. 
Probe cavities A. B. C and D of the connector 
with the red test lead jumper wire while cranking 
the engine. Note the meter reading at each cavity. 
5. If any reading in Step 4 is less than 0.3 volts. 
check for a problem in the component connectors 
and /or wiring. If no problem is found. replace 
the timer base. 

Power Pack Output Test 

Refer to Figure 137 for this procedure. 
I. Disconnect the primary lead from each 
ignition coil. Install a terminal extender on the 
primary terminal of each coil. then reconnect the 
primary lead to the extender terminal. 
2. Mount a spark tester on the engine and 
connect a tester lead to each spark plug lead . Set 
the spark tester air gap to 1/2 in . See Figure 48. 
typical. 

Stator and timer base 
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3. Set the CD voltmeter switches to NEGATIVE 
and 500. 
4. Connect the red test lead to the No. I coil 
terminal extender (top coil) and ground the black 
test lead . 
5. Crank the engine and note the meter. It should 
read 150 volts or more. 
6. If the meter reading is less than 150 volts in 
Step 5, disconnect the primary lead from the No. 
I coil terminal extender. Connect the red test lead 
directly to the spring clip in the primary lead boot 
and repeat Step 5. 

a. If the meter now reads 150 volts or more, 
test the ignition coil as described in this 
chapter. 

b. If the meter still reads less than 150 volts, 
check the spring clip and primary lead 
wire for defects. If none are found, replace 
the power pack. 

7. Repeat Steps 4-6 to test each remaining 
ignition coil. 
8. Remove the terminal extenders from the coil 
terminals with a clockwise pulling motion. 
Reconnect the primary leads to the coil terminals. 
Make sure the leads are reconnected as follows: 

a. Orange/blue lead-Top starboard coil. 
b. Orange/green lead-Bottom starboard coil. 
c. Orange/purple lead-Top port coil. 
d. Orange/pink lead-Bottom port coil. 

Ignition Coil Resistance Test 

I. Disconnect the primary and high tension 
(secondary) coil leads at the ignition coil to be 
tested. 
2. With an ohmmeter set on the low scale, 
connect the red test lead to the coil primary 
terminal. Connect the black test lead to a good 
engine ground (if the coil is mounted) or the coil 
ground tab (if the coil is unmounted). The meter 
should read 0.1 ±0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 

CHAPTER THREE 

4. If the readings are not as specified in Step 
2 or Step 3, replace the ignition coil. 
5. Repeat Steps 2-4 to test the remaining ignition 
coils. 

1989 88 HP, 90 HP AND 110 HP CD 4 
IGNITION TROUBLESHOOTING 

The CD ignition used on these V4 engines 
consists of a stator containing one charge coil and 
a timer base containing 4 sensor coils feeding 
voltage to a single power pack. 

The power pack is connected to the sensor 
coils by a 5-wire connector. A 2-wire connector 
joins the power pack to the charge coil. A single­
wire connector joins the power pack to the 
ignition switch. Ignition coils are connected to 
the power pack by individual leads. Amphenol 
connectors are used, with retaining clips to hold 
the connectors in place. The clips must be 
removed to disconnect the connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate 5 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin (OMC part No. 511469) at 
one end with one inch of tubing (OMC part No. 
510628) and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 510628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem. 

Output tests should be made with a Stevens 
Model Cm7, Merc-O-Tronic Model 781 or 
Electro-Specialties Model PRV-l peak-reading 
voltmeter. 

Ignition System Output Test 

1. Remove spark plug leads from spark plugs. 
2. Mount a spark tester on the engine and 
connect a tester lead to each spark plug lead. Set 
the spark tester air gap to 112 in. See Figure 48, 
typical. 
3. Connect ignition system emergency cutoff clip 
and lanyard if so equipped. 
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4. Crank the engine over while watching the 
spark tester. If a spark jumps at each air gap, 
teSt the ignition system as outlined under Running 
Output Test in this chapter. 
5. If a spark jumps at only one or two air gaps, 
first make sure all connections are good, then 
retest. If only one or two sparks are noted, test 
ignition system as outlined under SellSor Coil Test 
in this chapter. 
6. If no spark jumps at any of the spark tester's 
air gaps, first make sure all connections are good, 
then retest. If no spark is noted, test ignition 
system as outlined under Key Switch Elimination 
Test in this chapter. 

Key Switch Elimination Test 

Refer to Figure U9 for this procedure. 
I. Connect a spark tester as shown in Figure 
129. Set the tester air gap to 'h in. 
2. Disconnect the single wire connector between 
the power pack and key switch. 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
gap, remove the jumper wires and reconnect the 
connector plugs. Continue testing to locate the 
problem. 
4. If a spark jumps all gaps alternately, the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch. 

Key Switch/Stop 
Circuit Test 

Refer to Figure 130 for this procedure. 
I. Separate the single wire connector between 
the power pack and key switch (A, Figure 130). 
2. Install the cap/lanyard assembly on the 
emergency ignition cutoff switch (B, Figure 130), 
if so equipped. 
3. Insen a jumper wire in the key switch terminal 
end of the connector. Connect the red ohmmeter 
teSt lead to the jumper wire and the black test 
lead to a good ground. Turn the key switch ON. 
The ohmmeter should read infinity. 

U7 

4. If there is meter needle movement in Step 3. 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch. If 
the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. 

a . If the ohmmeter reads infinity, replace the 
cutoff switch. 

b. If the ohmmeter reads zero, check for a 
defect in the black/yellow wire between the 
key switch and single wire connector. 
Repair or replace as required . 

Sensor Coil Resistance Test 

I. Disconnect the 5-wire connector between the 
power pack and timer base. Insert jumper wires 
in each of the 5 terminals in the timer base 
connector end. 
2. With an ohmmeter on the low scale, connect 
its test leads between the A and E terminal 
jumper wires, then between Band E, C and E 
and D and E, noting each reading. See Figure 
131. If the reading is not 40 ±IO ohms at each 
connection, replace the timer base. 
3. Set the ohmmeter on the high scale . Ground 
the black test lead at the timer base and conncct 
the red test lead alternately to each of the 5 
terminal jumper wires (Figure 132), noting each 
reading. The ohmmeter needle should not move. 
If it does, the sensor coils or leads are grounded . 
Check for a grounded sensor coil lead bef(Hc 
replacing the timer base. 
4. Remove the jumper wires and perform the 
Charge Coil Resistance Test . 

Charge Coil Resistance Test 

I. With the 2-terminal connector plug 
disconnected, insert jumper wires in terminals 
A and B of the stator end of the connector. 
2. Connect an ohmmeter between the jumper 
wires (Figure 133) and note the reading. If it is 
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not 560 ±25 ohms on 6 amp alternator charging 
system or 480 ±25 ohms on 9 amp alternator 
charging system, replace the stator assembly. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A and B terminal jumper wires 
(Figure 134). The ohmmeter needle should not 
move. If it does, the charge coils are grounded. 
Check for a grounded charge coil lead before 
replacing the stator assembly. 

Charge Coil Out put Test 

I. Disconnect the 2-wire connector between the 
power pack and stator. Set the peak-reading 
voltmeter switches to POS and 500. Insert the 
red test lead in cavity A of the charge coil end 
of the connector. Connect the black test lead to 
a good engine ground. See Figure 13S. 
2. Crank the engine and note the meter reading. 
3. Move the red test lead to cav ity B of the 
connector and crank the engine again. Note the 
meter reading. 
4 . There should be no meter reading in Step 2 
or Step 3. If there is. check for a grounded charge 
coil lead before replacing the stator assembly. 

Power pack 

CHAPTER THREE 

5. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from the 
ground and insert it in cavity A of the connector. 
See Figure I3S. 
6. Crank the engine and note the meter reading . 
I f it i> less than 150 volts. check for a problem 
in component connectors and/or wiring. If no 
problem is found. replace the stator 3"embly. 

Sensor Coil Output Test 

I. Disconnect the 5-wire connector between the 
power pack and timer base. Set the peak-reading 
voltmeter switches to POS and 5. See Figure 139. 
2. Connect the black test lead to a good engine 
ground. Connect a jumper wire to the red test 
lead and alternately probe all 5 connector 
terminals while cranking the engine. 
3. There should be no meter reading in Step 2. 
If there is. check for a grounded sensor coil lead 
before replacing the timer base. 
4 . Remove the black test lead from ground. 
Connect it to a jumper wire and insert the wire 
in cavity E of the timer base 5-wire connector. 
Probe cavities A. B. C and D of the connector 

Stator and timer base 
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with the red test lead jumper wire while cranking 
the engine. Note the meter reading at each cavity. 
5. If any reading in Step 4 is less than 0.3 volts, 
check for a problem in the component connectors 
and/or wiring. If no problem is found , replace 
the timer base. 

Power Pack Output Test 

WARNING 
Disconnect spark plug leads 10 prevent 
accidental starting. 

I. Remove primary leads from ignition coils. 
2. Connect No. I cylinder ignition coil primary 
lead to the red lead of Stevens load adapter No. 
PL-88 and the black lead of load adapter to a 
good engine ground. See Figure 50, typical. 
3. Connect the red lead of a peak-reading 
voltmeter to the connector end of the red lead 
on Stevens load adapter No. PL-88. Connect the 
black lead of the peak-reading voltmeter to a 
good engine ground. 

PEAK·READING VOLTMETER 

E 
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4. Set the peak-reading voltmeter on POS and 
500. 
5. Crank the engine over while noting the peak­
reading voltmeter. The meter should show at least 
150 volts. 
6. Repeat Steps 2-5 for No.2, No.3 and No. 
4 cylinders ignition coil primary lead. 
7. If all primary leads show at least 150 volts. 
then refer to Ignition Co;1 Resistallce Test in this 
chapter. 
8. If only one, two or three primary leads show 
at least 150 volts, the power pack must be 
replaced. 

Running Output Test 

I. Remove primary leads from ignition coils and 
connect Stevens terminal extenders No. TS-77 to 
ignition coils, then reconnect primary leads. 
2. Connect the red lead of a peak-reading 
voltmeter to the No. I cylinder ignition coil 

Stator and timer base 

Power pack 
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terminal extender. Connect the black lead of the 
peak-reading voltmeter to a good engine ground. 
3. Set the peak-reading voltmeter on pas and 
500. 
4. Make ~ure the outboard motor is mounted in 
a suitable test tank or te,ting fixture with a 
suitable loading device (test wheel or 
dynometer) . 
5. Start the engine and operate at the rpm 
ignition trouble is ,uspected. 
6. The peak-reading voltmeter should show at 
least 230 volts. 
7. Repeat Steps 2-6 to test No.2, No.3 and No. 
4 cylinders. 
8. If one or more of the cylinders shows less than 
230 volts. test charge coil as outlined in this 
chapter. 
9. If one or more of the cylinders shows no 
output, test sensor coil as outlined in this chapter. 
10. Remove ignition coil temlinal extenders, then 
reconnect primary leads. 

Ignition Coil Resistance Test 

I. Disconnect the primary and high tension 
(,econdary) coil leads at the ignition coil to be 
tested. 
2. With an ohmmeter set on the low scale, 
connect the red test lead to the coil primary 
terminal. Connect the black test lead to a good 
engine ground (if the coil is mounted) or the coil 
ground tab (if the coil is unmounted). The meter 
should read 0.1 ±0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
4. If the readings are not as specified in Step 
2 or Step 3, replace the ignition coil. 
5. Repeat Steps 2-4 to test the remaining ignition 
coils. 

1985-1987 120 A D 140 HP CD 4 
IGNITIO TROUBLESHOOTI G 

The CD ignition used on these V4 engines 
consists of a stator containing one charge and 4 
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sensor coils feeding voltage to a single power 
pack. If the power pack is designated "COL," 
it contains a built-in rpm limiter which prevents 
engine speed from exceeding 6,100 rpm. 

The power pack is connected to the sensor 
coils by a 5-wire connector. A 2-wire connector 
joins the power pack to the charge coil. A single­
wire connector joins the power pack to the 
ignition switch. Ignition coils are connencted to 
the power pack by individual leads. Amphenol 
connectors are used, with retaining clips to hold 
the connectors in place. The clips must be 
remoed to disconnect the connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate 5 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin (OMC part No. 511469) at 
one end and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 519628) 
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at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem. 

Output tests should be made with a Stevens 
Model Cm7, Merc-O-Tronic Model 781 or 
Electro-Specialties Model PRV-I CD voltmeter. 

Key Switch Elimination Test 

Refer to Figtl re 140 for this procedure. 
I. Connect a spark tester as shown in F igure 
140. Set the tester air gap to 112 in. 
2. Disconnect the single wire connector between 
the power pack and key switch. 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
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gap, remove the jumper wires and reconnect the 
connector plugs. Continue testing to locate the 
problem. 
4. If a spark jumps all gaps alternately. the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch . 

Key Switch/Stop Circuit Test 

Refer to Figure 141 for this procedure. 
I. Separate the single wire connector between 
the power pack and key switch (A. Figure 141). 
2. Install the cap/ lanyard assembly on the 
emergency ignition cutoff switch (B. Figure 141). 
if so equipped. 
3. Insert ajumper wire in the key switch terminal 
end of the connector. Connect the red ohmmeter 
test lead to the jumper wire and the black test 
lead to a good ground. Turn the key switch ON . 
The ohmmeter should read infinity. 
4. If there is meter needle movement in Step 3. 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4. test the key switch . If 
the meter reads zero. remove the emergency 
ignition cutoff switch from the circlilt. 

a. If the ohmmeter reads infinity. replace the 
cutoff switch. 

b. If the ohmmeter reads zero. check for a 
detect in the black/yellow wire between the 
key switch and single wire connector. 
Repair or replace as required. 

Sensor Coil Resistance Test 

I. Disconnect the 5-wire connector between the 
power pack and timer base. Insert jumper wire, 
in each of the 5 terminals in the timer base 
connector end. 
2. With an ohmmeter on the low scale. connect 
its test leads between the A and E terminal 
jumper wires. then between Band E. C and E 
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and D and E, noting each reading. See Figure 
142. If the reading is not 40 ± 10 ohms at each 
connection. replace the timer base. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base and connect 
the red test lead alternately to each of the 5 
terminal jumper wires (Figure 143), noting each 
reading. The ohmmeter needle should not move. 
If it does, the sensor coi ls or leads are grounded. 
Check for a grounded sensor coil lead before 
replacing the timer base. 
4 . Remove the jumper wires and perform the 
Charge Coil Resistance Test. 

Charge Coil Resistance Test 

I. With the 2-terminal connector plug 
disconnected. insert jumper wires in terminals 
A and B of the stator end of the connector. 
2. Connect an ohmmeter between the jumper 
wi res (Figure 144) and note the reading. If it is 
not 560 ± 25 ohms. replace the stator assembly. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A and B terminal jumper wires 
(Figure 145). The ohmmeter needle should not 
move. If it doe;, the charge coils are grounded. 
Check for a grounded charge coil lead before 
replacing the stator assembly. 

Charge Coil Output Test 

I. Disconnect thc 2-wire connector between the 
power pack and stator. Set the CD voltmeter 
switches to NEGATIVE and 500. Insert the red 
test lead in cavity A of the charge coil end of 
the connector. Connect the black test lead to a 
good engine ground. See Figure 146. 
2. Crank the engine and note the meter reading. 
3. Move the red test lead to cavi ty B of the 
connector and crank the engine again. Note the 
meter reading. 
4. There should be no meter reading in Step 2 
or Step 3. I f there is. check for a grounded charge 
coil lead before replacing the stator assembly. 
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5. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from 
ground and insert it in cavity A of the connector. 
See Figure 146. 
6. Crank the engine and note the meter reading. 
If it is less than 175 volts, check for a problem 
in component connectors and/or wiring. If no 
problem is found , replace the stator assembly. 

STATOR 
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Sensor Coil Output Test 

I. Disconnect the 5-wire connector between the 
power pack and timer base. Set the CD voltmeter 
switches to Sand 5; if using a Merc-O-Tronic 
Model 781 voltmeter, set the switches to 
POSITIVE and 5. See Figure 147. 
2. Connect the black test lead to a good engine 
ground. Connect a jumper wire to the red test 
lead and alternately probe all 5 connector 
terminals while cranking the engine. 
3. There should be no meter reading in Step 2. 
If there is, check for a grounded sensor coil lead 
before replacing the timer base. 
4. Remove the black test lead from ground. 
Connect it to a jumper wire and insert the wire 
in cavity E of the timer base 5-wire connector. 
Probe cavities A, B, C and D of the connector 
with the red test lead jumper wire while cranking 
the engine. Note the meter reading at each cavity. 
5. If any reading in Step 4 is less than 0.3 volts, 
check for a problem in the component connectors 
and/or wiring. If no problem is found, replace 
the timer base. 

Stator and timer base 
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Power Pack Output Test 

Refer to Figure 148 for this procedure. 
I. Disconnect the primary lead from each 
ignition coil. Install a terminal extender on the 
primary terminal of each coil , then reconnect the 
primary lead to the extender terminal. 
2. Set the CD voltmeter switches to NEGATIVE 
and 500. 
3. Connect the red test lead to the No. I coil 
terminal extender (top coil) and ground the black 
test lead . 
4. Crank the engine and note the meter. It should 
read 175 volts or more. 
5. If the meter reading is less than 175 volts in 
Step 4. disconnect the primary lead from the No. 
I coil temlinal extender. Connect the red test lead 
directly to the spring clip in the primary lead boot 
and repeat Step 4. 

a. If the meter now reads 175 volts or more , 
test the ignition coil as described in this 
chapter. 

CD VOLTMETER 

E 
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b. If the meter still reads less than 175 volts 
check the spring clip and primary lead 
wire for defects. If none are found , replace 
the power pack. 

6. Repeat Steps 3-5 to test each remaining 
ignition coil. 
7. Remove the terminal extenders from the coil 
terminals with a clockwise pulling motion. 
Reconnect the primary leads to the coil temlinals. 
Make sure the leads are reconnected as follows: 

a. Orange/blue lead-Top starboard coil. 
b. Orange/green lead-Bottom starboard coil. 
c. Orange/purple lead-Top port coil. 
d. Orange/pink lead-Bottom port coil. 

Ignition Coil Resistance Test 

I. Disconnect the primary and high tension 
(secondary) coil leads at the ignition coil to be 
tested. 
2. With an ohmmeter set on the low scale, 
connect the red test lead to the coil primary 
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terminal. Connect the black test lead to a good 
engine ground (if the coil is mounted) or the coil 
ground tab (if the coil is unmounted). The meter 
should read 0.1 ±0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
4. If the readings are not as specified in Step 
2 or Step 3, replace the ignition coil. 
5. Repeat Steps 2-4 to test the remaining ignition 
coils. 

1988-1989 UO AND 140 HP CD 4 
IGNITION TROUBLESHOOTING 

The CD ignition used on these V4 engines 
consists of a stator containing one charge and one 
power coil and a timer base containing 8 sensor 
coils feeding voltage to a single power pack. Two 
sensor coils are used per cylinder. One coil for 
normal operation and one coil for automatic 
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ignition timing advancement when QuikStart'" 
is activated. 

The power pack is connected to the sensor 
coi ls by a 5-wire and a 4-wire connector. A 
2-wire connector joins the power pack to the 
charge coi l. A terminal block joins the power 
pack to the power coil. A single-wire connector 
joins the power pack to the ignition switch. 
Ignition coils are connected to the power pack 
by individual leads. Amphenol connectors are 
used. Special tools are required to service 
terminals in connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate at least 2 and as many as 9 leads using 
8 inch lengths of 16-gauge wire. Connect a pin 
(OMC part No. 5U469) at one end with one inch 
of tubing (OMC part No. 510628) and a socket 
(OMC part No. 581656) with one inch of tubing 
(OMC part No. 510628) at the other. Ohmmeter 
readings should be made when the engine is cold. 
Readi ngs taken on a hot engine will show 
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coil. See Figure 152. Ohmmeter should read 
between 86-106 ohms. If so, replace power pack. 
12. Blocking Diode Test-Calibrate an 
ohmmeter to R x 100 scale. Connect one 
ohmmeter lead to either port or starboard engine 
wiring tan lead for temperature sensor and other 
ohmmeter lead to tan wire terminal in red engine 
harness connector. Note ohmmeter reading, then 
reverse leads or push "polarity" button on meter 
if so equipped and note reading. Continuity (near 
zero resistance) should be noted in one direction 
and no continuity or infinite resistance should 
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be noted in other direction. If not. replace engine 
wiring harness. 

QuikStart'" Operation And Testing 

The QuikStart'" circuit is activated each time 
the engine is started. QuikStart'" is an electronic 
feature that will automatically advance ignition 
timing during engine starting (all engine 
temperatures) and warm-up (engine temperature 
below 96° F) when engine speed is below 
approximately 1100 rpm. If the engine 
temperature is 96° F or more, the ignjtion timing 
will remain advanced for only approximately 5 
seconds after the engine starts before returning 
to normal setting. When engine speed is 
approximately 1100 rpm or more, the QuikStart'" 
circuit will deactivate and rerurn ignition timing 
to normal setting. 
I. Install the engine in a test tank with the proper 
test wheel. 

NOTE 
Make SlIre engine synchronization and 
linkage adjllstmellls are correctly set (IS 

olltlined in Chapter Five. 

2. Operate the engine until temperature is above 
96° F. 
3. Stop the engine and connect a tachometer 
according to manufacturer's instructions. 
4. Disconnect temperature sensor white/black 
lead at connector on port cylinder head (Figure 
149). 
S. Connect a timing light to the No. I cylinder 
according to the manufacturer's instructions. 
6. Start engine and shift into FORWARD gear. 
Do /lot operate engine above 900 rpm. 
7. Observe flywheel with timing light. Pointer 
should align with No. I cylinder TDC mark. 
8. Connect temperature sensor white/black lead 
to respective power pack lead. 
9. Observe flywheel with timing light. Pointer 
should move to the right of the TDC mark 
approximately I in. indicating ignjtion timing has 
returned to normal setting. 
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10. Stop the engine and repeat Step, 4-9 for 
remaining cylinders. 
II. If only one, two or three of the cylinder, react 
correctly, thcn replace thc timer base. 
12. If no cylinder reacts correctly, test power coil 
located in flywheel stator as outlined under 
S.L.o. W Operatioll Alld Testillg in this chapter. 

NOTE 
1/ QllikStart'" /"{'/I/(1II1.\ IIctil'llte" ""'el/lhe 
"lIgille i .1 operllled IIhOl'e 1100 '],111, 

/"{'pillce Ihe pOII'er pllck if 110 eleclrical 
Hiring or COIIIl(,CliOlH lire jOlllld jlWlry. 

Ignition System Output Test 

I. Remove power pack (Figure 150) top covcr 
and disconnect yellow/red wirc at connector. 
Ground power pack with an cxternal connection. 
2. Disconnect temperature sensor white/black 
lead at connector on port cylinder head (Figure 
149) . 
3. Connect tcrminal end of power pack 
white/black lead to a clean engine ground. 
4. Remove spark plug leads from spark plugs. 
5. Mount a spark tester on the engine and 
connect a tester lead to each spark plug lead. Set 
the 'park tester air gap to 7/16 in. See Figure 
48. t}plcal. 
6. Connect ignition systcm emcrgenLY cutoff clip 
and lanyard if so equipped. 
7. Crank the cngine over while watching the 
spark tc,ter. If a spark jumps at cach air gap, 
test the ignition systcm as outl ined under RlIllllillg 
OIlIPIII Tesl in this chapter. 
8. If a spark jumps at 011/.1' one. two or three air 
gaps, first make sure all connect ions are good, 
then retest. If only one, two or three sparks are 
noted, test ignition system as outlined under 
Sensor Coil Tesl in this chapter. 
9. If 110 spark jumps at any of the spark tester's 
air gaps, first makc sure all connections are good, 
then retest. If no spark is noted, test ignition 
,ystem as outlined undcr Key Switch Eliminatioll 
Test in this chapter. 
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Key Switch Elimination Test 

Refer to Figure 153 for this procedure. 
I. Connect a spark tester as shown in Figure 48, 
typical. Set the tester air gap to 7116 in. 
2. Disconnect the black/yellow wire at the 
connector between the power pack and key 
switch (A, Figure 153). 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one, 
two or thrcc gaps, test charge coil and sensor 
coils as outlined in this chapter. 
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4. If a spark jumps all gaps alternately, the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch. 

Key Switch/Stop 
Circuit Test 

Refer to Figure 154 for this procedure. 
I. Separate the black/yellow wire at the 
connector between the power pack and key 
switch (A, Figure 154). 
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2. Install the capllanyard assembly on the 
emergency ignition cutoff switch (B, Figure 154). 
if so equipped. 
3. Insert a jumper wire in the key switch terminal 
end of the connector. Connect the red ohmmeter 
test lead to the jumper wire and the black test 
lead to a good ground. Turn the key switch ON. 
The ohmmeter should read infinity. 
4. If there is meter needle movement in Step 3. 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch. If 
the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. 

a. If the ohmmeter reads infinity, replace the 
cutoff switch. 

b. If the ohmmeter reads zero, check for a 
defect in the black/yellow wire between the 
key switch and single wire connector. 
Repair or replace as required . 

Sensor Coil Resistance Test 

I. Disconnect the 5-wire connector and the 
4-wire connector between the power pack and 
timer base. If 9 jumper wires were fabricated, 
insert a jumper wire in each of the terminals in 
the 5- and 4-wire timer base connector ends. 
2. With an ohmmeter on the Rx 100 scale, 
connect its black test lead to the E terminal 
jumper wire in the port 5-wire connector and the 
red test lead alternately between each of the 4 
jumper wires in the starboard 4-wire connector 
while noting each reading. See Figure 155. If 
the reading is not 130 ±30 ohms at each 
connection , replace the timer base. 
3. Leave the ohmmeter black test lead connected 
to the E terminal jumper wire in the port 5-wire 
connector and alternately connect the red test 
lead between each of the 4 remaining jumper 
wires in the port 5-wire connector while noting 
each reading. See Figure 156. If the reading is 
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not 45 ± 10 ohms at each connection, replace the 
timer base. 
4. Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base and connect 
the red test lead alternately to each of the terminal 
jumper wires in the 5- and 4-wire timer base 
connector ends while noting each reading. The 
ohmmeter needle should not move. If it does, 
the sensor coils or leads are grounded. Check 
for a grounded sensor coil lead before replacing 
the timer base. 
5. Remove the jumper wires and perform the 
Charge Coil Resistance Test. 

Charge Coil Resistance Test 

I. With the 2-terminal connector plug 
disconnected, insert jumper wires in terminals 
A and B of the stator end of the connector. 
2. Connect an ohmmeter between the jumper 
wires (Figure 157) and note the reading. If it is 
not 480 ±25 ohms. replace the stator assembly. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A and B terminal jumper wires 
(Figure 158). The ohmmeter needle should not 
move. If it does, the charge coils are grounded. 
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Check for a grounded charge coil lead before 
replacing the stator assembly. 

Charge Coil Output Test 

I. Disconnect the 2-wire conneClOr between the 
power pack and ,tator. Set the peak-reading 
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voltmeter switches to POS and 500. Insert the 
red test lead in cavity A of the charge coi l end 
of the connector. Connect the black test lead to 
a good engine ground. See Figure 159. 
2. Crank the engine and note the meter reading. 
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3. Move the red test lead to cavity B of the 
connector and crank the engine again. Note the 
meter reading. 
4 . There should be no meter reading in Step 2 
or Step 3. If there is, check for a grounded charge 
coil lead before replacing the stator assembly. 
5. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from the 
ground and insert it in cavity A of the connector. 
See Figure 160. 
6. Crank the engine and note the meter reading. 
If it is less than 175 volts, check for a problem 
in component connectors and/or wiring. If no 
problem is found , replace the stator assembly. 

Sensor Coil Output Test 

I. Disconnect the 5-wire connector and the 
4-wire connector between the power pack and 
timer base. If 9 jumper wires were fabricated. 
insert a jumper wire in each of the terminals in 
the 5- and 4-wire timer base connector ends. Set 
the peak-reading voltmeter switches to POS and 
5. See Figure 161. 
2. Connect the black test lead to a good engine 
ground. Connect the red test lead alternately to 
each of the terminal jumper wires in the 5- and 
4-wire timer base connector ends while cranking 
the engine and noting each reading. 
3. There should be no meter reading in Step 2. 
If there is, check for a grounded sensor coi l lead 
before replacing the timer base. 
4. Remove the black test lead from ground . 
Connect the black test lead to the E terminal 
jumper wire in the port 5-wire connector and 
alternately connect the red test lead between each 
of the 4 remaining jumper wires in the port 
5-wire connector and the 4 jumper wires in the 
starboard 4-wire connector while cranking the 
engine and noting each reading. See Figure 162. 
5. If any reading in Step 4 is less than 0.5 volts, 
check for a problem in the component connectors 
and/or wiring. If no problem is found , replace 
the timer base. 
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Po\\cr Pack Output Test 

I#1RNING 
Di,\COIlII(,C/ spark plUR leads 10 IJr('l'elil 

t/('('iden!i/I ,\flIr/illf.:. 

I. Remove primary leads from ignition coib. 
1 Connect No. I cylinder ignition coil primary 
lead to the red lead of Stevens load adapter No. 
PL-88 and the black lead of load adapter to a 
good engine ground. See Figure 50. typical. 
3. Connect the red lead of a peak-reading 
voltmeter to the connector end of the red lead 
on Stevens load adapter No. PL-88. Connect the 
black lead of the peak-reading voltmeter to a 
good engine ground. 
4. Set the peak-reading voltmeter on pas and 
500. 
5. Crank the engine over while noti ng the peak­
reading voltmeter. The meter should show at least 
150 volts. 
6. Repeat Steps 2-5 for No.2. No.3 and No. 
4 cylinders ignition coil primary lead. 
7. If all primary leads show at least 150 volts, 
then refer to 1[(lIilioll Coil Resislallce Tesl in this 
chapter. 
8. If only one, two or three primary leads show 
at least 150 volts. the power pack must be 
replaced. 

Running Output Test 

I. Remove primary leads from ignition coils and 
connect Stevens terminal extenders No. TS-77 to 
ignition coils. then reconnect primary leads. 
2. Connect the red lead of a peak-reading 
voltmeter to the No. I cylinder ignition coil 
terminal extender. Connect the black lead of the 
peak-reading voltmeter to a good engine ground. 
3. Set the peak-reading Voltmeter on pas and 
500. 
4. Make sure the outboard motor is mounted in 
a suitable test tank or testing fixture with a 
suitable loading device (test wheel or 
dynometer) . 
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5. Start the engine and operate at the rpm 
ignition trouble is suspected. 
6. The peak-reading voltmeter should show at 
least 180 volts. 
7. Repeat Steps 2-6 to test No.2 , No.3 and No. 
4 cylinders. 
8. If one or more of the cylinders shows less than 
180 volts, test charge coil as outlined in this 
chapter. 
9. If one or more of the cylinders shows no 
output, test sensor coil as outlined in this chapter. 
10. Remove ignition coil terminal extenders. then 
reconnect primary leads. 

Ignition Coil Resistance Test 

I. Disconnect the primary and high tension 
(secondary) coil leads at the ignition coil to be 
tested . 
2. With an ohmmeter set on the low scale, 
connect the red test lead to the coil primary 
terminal. Connect the black test lead to a good 
engine ground (if the coil is mounted) or the coil 
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ground tab (if the coil is unmounted). The meter 
should read 0.1 ±0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black test lead to the ignition coil high tension 
tenninal. The meter should read 225-325 ohms. 
4. If the readings are not as specified in Step 
2 or Step 3, replace the ignition coil. 
5. Repeat Steps 2-4 to test the remaining ignition 
coils. 

1985 V6 AND 1986-1988 150-175 HP 
CD 6 IGNlTION TROUBLESHOOTING 

The CD ignition used on these V6 engines 
consists of 2 identical ignition systems-one on 
the port side and one on the sta rboard side of 
the engine. The troubleshooting procedures must 
be performed on each ignition system. 

Each power pack is connected to the timer base 
by a 4-wire connector. A 2-wire connector joins 
each power pack to the charge coil. A single wire 
connector is used between the key switch and 
power pack . Individual leads connect the power 
packs to the ignition coils. 
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Since this ignition contains 2 power packs, 
there is one set of connectors on each side of the 
engine. Amphenol connectors are used, with 
retaining clips provided to hold the connectors 
in place. The clips must be removed to 
disconnect the connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate 4 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin (OMC part No. 511469) at 
one end and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 519628) 
at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem . 

Output tests should be made with a Stevens 
Model Cm7, Merc-O-Tronic Model 781 or 
Electro-Specialties Model PRV-I CD voltmeter. 

Key Switch Elimination Test 

Refer to Figure 163 for this procedure. 
J. Connect a spark tester as shown in Figure 
163. Set the tester air gap to 7/16 in . 
2. Disconnect the single wire connector between 
the power pack and key switch. 
3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
gap, remove the jumper wires and reconnect the 
connector plugs. Continue testing to locate the 
problem. 
4. If a spark jumps all gaps alternately. the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch. 

Key Switch/Stop Circuit Test 

Refer to Figure 164 for this procedure. 
J. Separate the single wire connector between 
the power pack and key switch. 
2. Install the cap/lanyard assembly on the 
emergency ignition cutoff switch, if so equipped . 
3. Insert a jumper wire in the key switch terminal 
end of the connector. Connect the red ohmmeter 
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test lead to the jumper wire and the black test 
lead to a good ground. Turn the key switch ON . 
The ohmmeter should read infinity. 

the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. 

4. If there is meter needle movement in Step 3, 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4 , test the key switch. If 
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a. If the ohmmeter reads infinity, replace the 
cutoff switch. 

b. I f the ohmmeter reads zero. check for a 
defect in the black/yellow wire between the 
key switch and single wire connector. 
Repair or replace as required . 
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Sensor Coil Resistance Test 

1. Disconnect the 5-wire connector between the 
power pack and timer base. Insert jumper wires 
in each of the 4 terminals in the timer base 
connector end. 
2. With an ohmmeter on the low scale. connect 
its test leads between the A and D terminal 
jumper wires, then between Band D and C and 
D, noting each reading. See Figure 165. If the 
reading is not 17 ± 5 ohms at each connection. 
replace the timer base. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base and connect 
the red test lead alternately to each of the 4 
terminal jumper wires (Figure 166). noting each 
reading. The ohmmeter needle should not move. 
If it does, the sensor coils or leads are grounded. 
Check for a grounded sensor coi l lead beforc 
replacing the timer base. 
4. With the ohmmeter on the high scale. connect 
the black test lead to the common lead on the 
sensor terminal D or jumper wire (port side). 
See Figure 167. Connect the red test lead to the 
same point on the starboard side. If the meter 
does not read infinity. replace the timer base. 
5. Remove the jumper wires and perform the 
Charge Coil Resistance Test. 

Charge Coil Resistance Test 

I. With the 2-terminal connector plug 
disconnected. insert jumper wires in terminals 
A and B of the stator end of the connector. 
2. Connect an ohmmeter between the jumper 
wires (Figure 168) and note the reading. If it is 
as follows, replace the stator assembly: 

a. 6, 9 (prior to 1988) or 10 amp system-560 
±25 ohms. 

b. 1988 9 amp system-500 ±50 ohms. 
c. 1985 35 amp system-600 ±25 ohms. 
d. 1986-198835 amp system-970 ±15 ohms. 

3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A and B terminal jumper wires 
(Figure 169). The ohmmeter needle should not 
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move. If it doe" the charge coi ls are grounded . 
Check for a grounded charge co il lead before 
replacing the ,tator assembly. 

Charge Coil Output Test 

I. Di,connect the 2-wire connector between the 
power pack and stator. Set the CD voltmeter 
switche, to NEGATIV E and 500. Inse rt the red 
tcst lead in cavity A of the charge co il end of 
the connector. Connect the black test lead to a 
good engi ne ground. See Figure 170. 
2. Crank the engine and note the meter reading. 
3. Move the red test lead to cav ity B of the 
connector and crank the engi ne again. Note the 
meter reading. 
4. There ,hould be no meter reading in Step 2 
or Step 3. I f there is, check for a grounded charge 
coil lead before replacing the stator assembly. 
5. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from 
ground and insert it in cav ity A of the connector. 
See Figure 171. 
6. Crank the engine and note the meter read ing. 
If it is Ie,s than 200 volts, check for a problem 
in component connectors and/or wiring. If no 
problem i, found, replace the stator assembly. 

Sensor Coil Output Test 

I. Disconnect the 4-wire connector between the 
power pack and timer base. Set the CD voltmeter 
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switches to Sand 5; if using a Merc-O-Tronic 
Model 781 voltmeter, set the switches to 
POSITIVE and 5. 
2. Connect the black test lead to a good engine 
ground. Connect a jumper wire to the red test 
lead and alternately probe all 4 connector 
terminals while cranking the engine. See Figure 
172. 
3. There should be no meter reading in Step 2. 
If there is, check for a grounded sensor coil lead 
before replacing the timer base. 
4. Remove the black test lead from ground. 
Connect it to a jumper wire and insert the wire 
in cavity A of the timer base 4-wire connector. 
Probe cavities B and C of the connector with the 
red test lead jumper wire while cranking the 
engine. Note the meter reading at each cavity. 
See Figure 173. 
5. If any reading in Step 4 is less than 0.2 volts, 
check for a problem in the component connectors 
and/or wiring. If no problem is found, replace 
the timer base. 

Power Pack Output Test 

Refer to Figure 174 for this procedure. 
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I. Disconnect the primary lead from each 
ignition coil. Install a terminal extender on the 
primary terminal of each coil, then reconnect the 
primary lead to the extender terminal. 
2. Set the CD voltmeter switches to NEGATIVE 
and 500. 
3. Connect the red test lead to the No. I coil 
terminal extender (top coil) and ground the black 
test lead. 
4. Crank the engine and note the meter. It should 
read 175 volts or more. 
5. If the meter reading is less than 175 volts in 
Step 4. disconnect the primary lead from the No. 
I coil terminal extender. Connect the red test lead 
directly to the spring clip in the primary lead boot 
and repeat Step 4. 

a. If the meter now reads 175 volts or more, 
test the ignition coil as described in this 
chapter. 

b. If the meter still reads less than 175 volts, 
check the spring clip and primary lead 
wire for defects. If none are found. replace 
the power pack. 

6. Repeat Steps 3-5 to test each remaining 
ignition coil. 

CO VOLTMETER 
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7. Remove the terminal extenders from the coil 
terminals with a clockwise pulling motion. 
Reconnect the primary leads to the coil terminals. 
Make sure the leads are reconnected as follows: 

a. Orange/blue lead-Top coil. 
b. Orange lead-Center coil. 
c. Orange/green lead-Bottom coil. 

Ignition Coil Resistance Test 

See 1985-1988 CD 3 Ignition Troubleshooting 
in this chapter. 

1989 150 AND 175 HP CD 6 
IGNITION TROUBLESHOOTING 

The CD ignition used on these V6 engines 
consists of a stator containing two charge coils 
and one power coil (35 amp models) and a timer 
base containing 6 single-wound sensor coils on 
9 amp models and 6 double-wound sensor coils 
on 35 amp models feeding voltage to a single 
power pack. On 35 amp models, one double­
wound sensor coil is used per cylinder. One 
winding of the coil is for normal operation and 
the other winding is for automatic ignition timing 
advancement when QuikStart'M is activated. 

The power pack is connected to the sensor 
coils by a 6-wire connector on 9 amp models and 
by two 4-wire connectors on 35 amp models. A 
4-wire connector joins the power pack to the 
charge coils on 9 amp models and a 6-wire 
connector joins the power pack to the power coil 
and charge coils on 35 amp models. A single­
wire connector joins the power pack to the 
ignition switch on 9 amp models and a 5-wire 
connector joins the power pack to the ignition 
switch on 35 amp models. Ignition coils are 
connected to the power pack by individual leads. 
Amphenol connectors are used. Special tools are 
required to service terminals in connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate at least 2 and as many as 8 leads using 
8 inch lengths of 16-gauge wire. Connect a pin 
(OMC part No. 511469) at one end with one inch 
of tubing (OMC part No. 510628) and a socket 
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(OMC part No. 581656) with one inch of tubing 
(OMC part No. 510628) at the other. Ohmmeter 
readings should be made when the engine is cold. 
Readings taken on a hot engine will show 
increased resistance caused by engine heat and 
result in unnecessary parts replacement without 
solving the basic problem. 

Output tests should be made with a Stevens 
Model CD77, Merc-O-Tronic Model 781 or 
Electro-Specialties Model PRV-I peak-reading 
voltmeter. 

S.L.O.W. Operation And Testing 
35 Amp Models 

The S.L.OW. (speed limiting overheat 
warning) circuit is activated when the engine 
temperature exceeds 203 0 F. When activated. the 
S.L.OW. mode will limit the engine speed to 
approximately 2500 rpm. To be deactivated. the 
engine must be cooled to 162 0 F and the engine 
must be stopped. 

A blocking diode located in the engine wiring 
harness is used to isolate the S. L.O.W. warning 
system from other warning horn signals. 
I. Install the engine in a test tank with the proper 
test wheel. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Disconnect temperature sensor tan lead at 
connector on port cylinder head (Figure 149. 
typical). 
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4. Start engine and run at approximately 3500 
rpm. 
5. Connect engine wiring tan lead to a clean 
engine ground. 
6. Note engine rpm. Engine rpm should reduce 
to approximately 2500 rpm. 
7. Stop the engine. Repeat Steps 3-6 for 
temperature sensor located in starboard cylinder 
head. 
8. Stop the engine. If engine rpm reduces only 
when one temperature sensor lead is grounded, 
check wiring harness and connectors. If engine 
rpm does not reduce when either temperature 
sensor lead is grounded, separate 6-wire 
connector between flywheel stator and power 
pack to test power coil in stator. 
9. Calibrate an ohmmeter to RxlOO scale. 
10. Connect black ohmmeter lead to a good 
engine ground. Insert a jumper wire in terminals 
E and F of 6-wire connector leading to flywheel 
stator. Alternately connect red ohmmeter lead to 
jumper wires in terminals E and F and note meter 
readings. See Figure 175. No continuity or 
infinite resistance should be noted at both 
terminal ends. 
II. Connect ohmmeter leads to jumper wires in 
stator connector terminals E and F and note 
meter readings. See Figure 176. Ohmmeter 
should read between 86-106 ohms. I f so, .replace 
power pack. 

OHMMETER 
Sot 
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12 . Blocking Diode Test-Calibrate an 
ohmmeter to Rx)OO scale. Connect one 
ohmmeter lead to either port or starboard engine 
wiring tan lead for temperature sensor and other 
ohmmeter lead to tan wire terminal in red engine 
harness connector. Note ohmmeter reading, then 
reverse leads or push "polarity" bunon on meter 
if so equipped and note reading. Continuity (near 
zero resistance) should be noted in one direction 
and no continuity or infinite resistance should 
be noted in other direction. If no\, replace engine 
wiring harness blocking diode. 

QuikStart'" Operation And Testing 
35 Amp Models 

The QuikStarfM circuit is activated each time 
the engine is started. QuikStart™ is an electronic 
feature that will automatically advance ignition 
timing during engine starting (all engine 
temperatures) and warm-up (engine temperature 
below 96° F) when engine speed is below 
approximately 1100 rpm. If the engine 
temperature is 96° F or more, the ignition timing 
will remain advanced for only approximately 5 
seconds after the engine starts before returning 
to normal setting. When engine speed is 
approximately 1100 rpm or more, the QuikStart™ 
circuit will deactivate and return ignition timing 
to normal setting. 
I. Install the engine in a test tank with the proper 
test wheel. 

NOTE 
Make sure engine synchronization alld 
linkage adjustments are correctly set as 
outlined in Chapter Fi,'e. 

2. Operate the engine until temperature is above 
96° F. 
3. Stop the engine and connect a tachometer 
according to manufacturer's instructions. 
4. Disconnect temperature sensor white/black 
lead at connector on port cylinder head (Figure 
149, typical). 
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5. Connect a timing light to the No. I cylinder 
according to the manufacturer's instructions. 
6. Stan engine and ~hift into FORWARD gear. 
Do lIot operate engine above 900 rpm. 
7. Oh,ervc flywheel with timing light. Pointer 
,hould align with No. I cylinder TDC mark. 
K Connect temperature sensor whitelblack lead 
to re,pectivc power pack lead. 
l) Oh,crvc Ilywheel with timing light. Pointer 
,hould move to the right of the TDC mark 
apprn\lmatcly I in. indicating ignition timing has 
rcturned to normal ,elli ng. 
10. SlOp thc cngllle and repeat Steps 4-9 for 
rcmalning cy l inders. 
II If only fivc o r less of the cy linders react 
l'Orrcctly. then replace the timer base. 
12. II no l')lindcr reacts correctly, test power coil 
locatcd III flywheel stator as outlined under 
S.f .0 W Operatioll Alld Testillg in this chapter. 

NOTE 
If Q"ikSwrt" remains actil'(lfed IVhen Ihe 
(,lIgIII" is oper(lfed abol'e 1100 rpm, 
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replace Ihe pOlVer pack if 110 elecrrical 
lVirillg or cOllllecliolls are foulld faully. 

Ignition System O ut put Test 

I. Remove spark plug leads from spark plugs. 
2 . Mount a spark tester on the engine and 
connect a tester lead to each spark plug lead. Set 
the spark tester air gap to 7/16 in . See Figure 
48, typical. 
3. Connect ignition system emergency cutoff clip 
and lanyard if so equipped. 
4. 35 Amp Models-Separate 5-wire connector 
between power pack and engine harness. Install 
jumper wires between terminals A and D in both 
connectors. Install a jumper wire in terminal E 
of power pack connector and attach opposite end 
of jumper wire to a good engine ground . See 
Figure 177. 
5. Crank the engine over while watching the 
spa rk tester. If a spark jumps at each air gap, 
test the ignition system as outlined under Running 
Output Test in this chapter. 
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6. If a spark jumps at only five or less air gaps, 
first make sure all connections are good, then 
retest. If only five or less sparks are noted, test 
ignition system as outlined under Charge Coil 
Test in this chapter. 
7. If no spark jumps at any of the spark tester's 
air gaps, first make sure all connections are good, 
then retest. If no spark is noted, test ignition 
system as outlined under Key Switch Elimination 
Test in this chapter. 

Key Switch Elimina tion Test 

I. Connect a spark tester as shown in Figure 48, 
typical. Set the tester air gap to 7116 in. 
2A. 9 Amp Models-Disconnect the 
black/yellow wire at the connector between the 
power pack and key switch (A, Figure 178). 
28. 35 Amp Models-Separate 5-wire connector 
between power pack and engine harness. Install 
a jumper wire in terminal E of power pack 
connector and attach opposite end of jumper wire 
to a good engine ground. See Figure 179. 
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3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at five or 
less gaps, test charge coil and sensor coils as 
outlined in this chapter. 
4. If a spark jumps all gaps alternately, the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch . 

Key Switch/Stop 
C ircuit Test 
9 Amp Models 

l. Separate the black/yellow wire at the 
connector between the power pack and key 
switch (A, Figure 180). 
2. Install the capllanyard assembly on the 
emergency ignition cutoff switch (B, Figure 180), 
if so equipped. 
3. Insert a j umper wire in the key switch termi nal 
end of the connector. Connect the red ohmmeter 
test lead to the jumper wire and the black test 
lead to a good ground. Turn the key switch ON. 
The ohmmeter should read infinity. 

KEY SWITCH 
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4. If there is meter needle movement in Step 3, 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch. If 
the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. 

a. If the. ohmmeter reads infinity, replace the 
cutoff switch. 

b. If the ohmmeter reads zero, check for a 
defect in the black/yellow wire between the 
key switch and single wire connector. 
Repair or replace as required. 

35 Amp Models 

l. Separate 5-wire connector between power 
pack and engine harness. 
2. Install the cap/lanyard assembly on the 
emergency ignition cutoff switch, if so equipped. 
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3. Install a jumper wire in terminal A of engine 
harness connector. See Figure 181. 
4. Connect the red ohmmeter test lead to the 
jumper wire and the black test lead to a good 
ground. Turn the key switch ON. The ohmmeter 
should read infinity. 
5. If there is meter needle movement in Step 4 , 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
6. If the meter reads infinity with the wire 
disconnected in Step 5, test the key switch. If the 
meter reads zero, remove the emergency ignition 
cutoff switch from the circuit. 

a. If the ohmmeter reads infinity, replace the 
cutoff switch. 

b. If the ohmmeter reads zero, check for a 
defect in the black/yellow wire between the 
key switch and single wire connector. 
Repair or replace as required. 
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Sensor Coil Resistance Test 

9 Amp Models 

I. Di;connect the 6-wire connector between the 
power pack and timer base. If 6 jumper wires 
were fabricated, insert ajumper wire in each of 
the terminals in the 6-wire timer base connector 
end. 
2. Di;connect timer base ground wire. 
3. With an ohmmeter on the RxlOO scale, 
connect its black test lead to the terminal end of 
the timer base ground wire and the red test lead 
alternately between each of the 6 jumper wires 
in the timer base connector end while nOling each 
reading. See Figure 182. If the reading is not 
40 ± 10 ohms at each connection, replace the 
timer base. 
4. Disconnect ohmmeter black test lead From 
timer base ground wire. Isolate timer base 
ground wire and connect ohmmeter black test 
lead to timer base or a good engine ground. 
5. Set the ohmmeter on the high scale. 
Alternately connect the red lest lead between 
each of the 6 jumper wires in the timer base 
connector end while noting each reading. See 
Figure 183. The ohmmeter needle should not 
move. If it does, the sensor coils or leads are 
grounded. Check for a grounded sensor coil lead 
before replacing the timer base. 
5. Remove the jumper wires and perform the 
Charge Coil Resistance Test. 

35 Amp Models 

\. Disconnect the two 4-wire connectors 
between the power pack and timer base. If 8 
jumper wires were fabricated, insert a jumper 
wire in each of the terminals in the two 4-wire 
timer base connector ends. 

NOTE 
Verify ohmmeter polarity. For the 
following test, the red test lead represents 
the positive lead. 

OHMMETER 
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2. With an ohmmeter on the R x 100 scale, 
connect its red test lead to the D terminal jumper 
wire in the port 4-wire connector and the black 
test lead alternately between each of the 3 
remaining jumper wires in the port 4-wire 
connector and between terminals A, Band C 
jumper wires in the starboard 4-wire connector 
while noting each reading. See Figure 184. 

NOTE 
Do to internal timer base components, 
readings obtained in Step 2 may be 

CABLES FROM TIMER BASE 

OHMMETER 

I r==---o 

slightly higher or 10IVer than those 
specified as individual meter impedance 
may be affected. If so noted, the readings 
should be consistent. 

3. Recommended readings in Step 2 are: 

ISS 

a. 360 ±30 ohms when using a Stevens 
AT-IOI. 

b. 970 ±IOO ohms when uSing a 
Mercotronics M-700. 

4. Leave the red test lead connected to the D 
terminal jumper wire in the port 4-wire 
connector and attach the black teM lead to the 
D terminal jumper wire in the starboard 4-wire 
connector. See Figure 185. The meter should 
read 230 ±30 ohms. 
5. Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base or a good 
engine ground and connect the red test lead 
alternately to each of the terminal jumper wires 
in the two 4-wire timer base connector ends 
while noting each reading. The ohmmeter needle 
should not move. If it does , the sensor coils or 
leads are grounded. Check for a grounded sensor 
coil lead before replacing the timer base. 
6. I f the timer base does not pass all of the above 
test, replace the timer base. 
7. Remove the jumper wires and perform the 
Charge Coil Resistance Test. 

Charge Coil Resistance Test 
9 Amp Models 

I. With the 4-terminal connector plug 
disconnected , insert jumper wires in terminals 
A, B, C and D of the stator end of the connector. 
2. Connect an ohmmeter between the jumper 
wires in terminals A and B and note the reading. 
Connect an ohmmeter between the jumper wires 
in terminals C and D and note the reading. See 
Figure 186. If a reading of 480 ±25 ohms is not 
obtained in both test, replace the stator assembly. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead and connect the red test lead 
alternately to the A, B, C and D ternlinal jumper 

3 



 
 

156 

wires (Figure 187). The ohmmeter ncedle should 
not move. If it does. the charge coils are 
grounded. Check for a grounded charge coi l lead 
before replacing the stator assembly. 

35 Amp Models 

I. With thc 6-tcrminal connector plug 
disconnectcd. insert jumper wires in terminals 
A. B. C and D of thc stator cnd of the connector. 
See Figure 188. 
2. Conncct an ohmmeter between the jumper 
wires in tcrminals A and Band notc the reading 
(Figure 188). Connect an ohmmeter between the 
jumper wircs in terminals C and D and note the 
reading. If a reading of 985 ±25 ohms is not 
obtained in both tes!. rcplace the stator asscmbly. 
3. Sct thc ohmmeter on the high scale. Ground 
thc black tcst lead and connect the red test lead 
alternately to the A, B. C and D tcrminal jumper 
wires (Figure 189). Thc ohmmeter needle should 
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not move. If it does, the charge coils are 
grounded. Check for a grounded charge coil lead 
before replacing the stator assembly. 

Charge Coil O utput Test 
9 Amp Models 

I. With the 4-terminal connector plug 
disconnected, insert jumper wires in terminals 
A, B, C and D of the stator end of the connector. 
Set the peak-reading voltmeter switches to POS 
and SOO. 
2. Connect the red test lead to the jumper wire 
in terminal A and the black test lead to a good 
engine ground. See Figure 190. 
3. Crank the engine and note the meter reading. 
4. Move the red test lead to jumper wires in 
terminals B, C and D and crank the engine while 
noting the meter reading for each terminal 
connection. 
S. There should be no meter reading in Steps 
2-4. If there is, check for a grounded charge coil 
lead before replacing the stator assembly. 
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6. Connect the black test lead to the jumper wire 
in terminal A and the red test lead to the jumper 
wire in terminal B. See Figure 191. 
7. Crank the engine and note the meter reading. 
S. Move the black test lead to terminal C and 
the red test lead to terminal D. Crank the engine 
and note the meter reading. If a reading of 200 
volts or higher is not obtained in both test, first 
check for a problem in component connectors 
and /or wiring. If no problem is found, replace 
the stator assembly. 

35 Amp Models 

I. With the 6-terminal connector plug 
disconnected , insert jumper wires in terminals 
A. B. C and D of the stator end of the connector. 
See Figure 192. Set the peak-reading voltmeter 
switches to POS and 500. 
2. Connect the red test lead to the jumper wire 
in terminal A and the black test lead to a good 
engine ground. See Figure 192. 
3. Crank the engine and note the meter reading. 
4. Move the red test lead to jumper wires in 
terminals B. C and D and crank the engine while 
noting the meter reading for each terminal 
connection . 
5. There should be no meter reading in Steps 
2-4. If there is. check for a grounded charge coil 
lead before replacing the stator assembly. 
6. Connect the black test lead to the jumper wire 
in terminal A and the red test lead to the jumper 
wire in terminal B. See Figure 193. 
7. Crank the engine and note the meter reading. 
S. Move the black test lead to terminal C and 
the red test lead to terminal D. Crank the engine 
and note the meter reading. If a reading of 200 
volts or higher is not obtained in both test , first 
check for a problem in component connectors 
and /or wiring. If no problem is found, replace 
the stator assembly. 

Sensor Coil Output Test 
9 Amp Models 

I. Disconnect the 6-wire connector between the 
power pack and timer base. If 6 jumper wires 
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were fabricated, insert a jumper wire in each of 
the terminals in the 6-wire timer base connector 
end. 
2. Disconnect timer base ground wire and 
isolate. 
3. Set the peak-reading voltmeter switches to 
POS and 5. 
4. Connect the red lest lead to the jumper wire 
in terminal A and the black test lead to a good 
engine ground. See Figure 194. 
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5. Crank the engine and note the meter reading. 
6. Move the red test lead to jumper wires in 5 
remaining terminals and crank the engine while 
noting the meter reading for each terminal 
connection. 
7. There should be no meter reading in Steps 4-6. 
If there is, check for a grounded charge coil lead 
before replacing the stator assembly. 
6. Connect the black test lead to the timer base 
ground wire and the red test lead to the jumper 
wire in terminal A. See Figure 195. 
7. Crank the engine and note the meter reading. 
8. Move the red test lead to jumper wires in 5 
remaining terminals and crank the engine while 
noting the meter reading for each terminal 
connection. If a reading of 0.2 volts or higher 
is not obtained in all 6 test, first check for a 
problem in component connectors and/or wiring. 
If no problem is found, replace the stator 
assembly. 

35 Amp Models 

I. Disconnect the two 4-wirc conncctors 
between the power pack and timer base. If 8 
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jumper wires were fabricated, insert a jumper 
wire in each of the terminals in the two 4-wire 
timer base connector ends. 
2. Set the peak-reading voltmeter switches to 
POS and 5. 
3. Ground the black test lead at the timer base 
or a good engine ground and connect the red test 
lead alternately to each of the terminal jumper 
wires in the two 4-wire timer base connector 
ends. See Figure 196. Crank the engine while 
noting each reading . There should be no meter 
reading. If there is, the sensor coils or leads are 
grounded. Check for a grounded sensor coil lead. 
4. Connect the black test lead to the 0 terminal 
jumper wire in the port 4-wire connector and the 
red test lead alternately between each of the 3 
remaining jumper wires in the port 4-wire 
connector and between terminals A, Band C 
jumper wires in the starboard 4-wire connector. 
Sec Figure 197. Crank the engine while noting 
the meter reading for each terminal connection. 
If a reading of 0.2 volts or higher is not obtained 
in all 6 test , first check for a problem In 

component connectors and/or wiring. 
5. Connect a jumper wire between the 0 
terminal of the port timer base and engine 
connectors and the 0 terminal of the starboard 
timer base and engine connectors. Ground the 
black test lead at the timer base or a good engine 
ground and connect the red test lead alternately 
to each of the 3 remaining jumper wires in the 
port and starboard 4-wire timer base connectors. 
See Figure 198. Crank the engine while noting 
the meter reading for each terminal connection. 
If a reading of 1.2 volts or higher is not obtained 
in all 6 tests, first check for a problem in 
component connectors and/or wiring. 
6. I f the timer base does not pass all of the above 
test. replace the timer base. 

Power Pack Output Test 

WARNING 
Disconnect spark plug leads to prel"ellt 
accidental starting. 

CHAPTER THREE 

I. Remove primary leads from ignition coil>. 
2. Connect No. I cylinder ignition coil primary 
lead to the red lead of Stevens load adapter No. 
PL-88 and the black lead of load adapter to a 
good engine ground. See Figure 50, typical. 
3. Connect the red lead of a peak-reading 
voltmeter to the connector end of the red lead 
on Stevens load adapter No. PL-88. Connect the 
black lead of the peak-reading voltmeter to a 
good engine ground. 
4. Set the peak-reading voltmeter on POS and 
500. 
5. Crank the engine over while noting the peak­
reading voltmeter. The meter should show at least 
175 volts. 
6. Repeat Steps 2-5 for remaining 5 cylinders 
ignition coil primary lead. 
7. If all primary leads show at least 175 volh. 
then refer to Igllitioll Coil Resistallce Test in this 
chapter. 
8. If not all of the primary leads show at least 
175 volts, the power pack must be replaced. 
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Running Output Test 

I. Remove primary leads from ignition coils and 
connect Stevens terminal extenders No. TS-77 to 
ignition coils, then reconnect primary leads. 
2. Connect the red lead of a peak-reading 
voltmeter to the No. I cylinder ignition coi l 
terminal extender. Connect the black lead of the 
peak-reading voltmeter to a good engine ground. 
3. Set the peak-reading voltmeter on POS and 
500. 
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4. Make sure the outboard motor is mounted in 
a suitable test tank or testing fixture with a 
suitable loading device (test wheel or 
dynometer) . 
5. Start the engine and operate at the rpm 
ignition trouble is suspected. 
6. The peak-reading voltmeter should show at 
least 250 volts. 
7. Repeat Steps 2-6 to test 5 remaining cylinders. 
8. If one or more of the cylinders shows less than 
250 volts, test charge coil as outlined in this 
chapter. 
9. If one or more of the cylinders shows no 
output, test sensor coil as outlined in this chapter. 
10. Remove ignition coil tenninal extenders. then 
reconnect primary leads. 

Ignition Coil Resistance Test 

I. Disconnect the primary and high tension 
(secondary) coi l leads at the ignition coil to be 
tested. 
2. With an ohmmeter set on the low scale. 
connect the red test lead to the coil primary 
terminal. Connect the black test lead to a good 
engine ground (if the coil is mounted) or the coil 
ground tab (if the coil is unmounted). The meter 
should read 0.1 ±0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
4. If the readings are not as specified in Step 
2 or Step 3, replace the ignition coil. 
5. Repeat Steps 2-4 to test the remaining ignition 
coils. 

1986-1987 200-225 HP CD 
IGNITION TROUBLESHOOTING 

The CD ignition used on these V6 engines 
consists of 2 identical ignition systems-one on 
the port side and one on the starboard side of 
the engine. The troubleshooting procedures must 
be performed on each ignition ystem. 

Each power pack is connected to the timer base 
by a 4-wire connector. A 2-wire connector joins 
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each power pack to the charge coil. A single wire 
connector i, u,ed between the key switch and 
each power pack. A single wire connector and 
i,olation diode connect the starboard power pack 
(cylinder, 1-3-5) to the shift interrupter switch. 
Individual lead, connect the power packs to the 
ignition coils. 

Since this ignition contains 2 power packs. 
there is one set of connectors on each side of the 
engine. Amphenol connectors are used. with 
retaining clips provided to hold the connectors 
in place. The clips must be removed to 
di,connect the connector plugs. 

Jumper lead, arc required for troubleshooting. 
Fabricate 4 leads using 8 inch lengths of 16-gauge 
wire. Connect a pin (OMC part No. 511469) at 
one end and a socket (OMC part No. 581656) 
with one inch of tubing (OMC part No. 519628) 
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at the other. Ohmmeter readings should be made 
when the engine is cold. Readings taken on a hot 
engine will show increased resistance caused by 
engine heat and result in unnecessary parts 
replacement without solving the basic problem. 

Output tests should be made with a Stevens 
Model Crn7, Merc-O-Tronic Model 781 or 
Electro-Specialties Model PRV-I CD voltmeter. 

Key Switch Elimination Test 

Refer to Figure 199 for this procedure. 
I. Connect a spark tester as shown in Figure 
199. Set the tester air gap to 7116 in. 
2. Disconnect the single wire connector between 
each power pack and key switch (arrows. Figure 
199). 
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3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only one 
gap, remove the jumper wires and reconnect the 
connector plugs. Continue testing to locate the 
problem. 
4. If a spark jumps all gap, alternately, the 
problem is in the key switch circuit. wiring 
harness or the emergency ignition cutoff switch. 

Key Switch/Stop Circuit Test 

Refer to Figure 200 for this procedure. 
I. Separate the single wire connector between 
each power pack and key switch (Figure 199). 
2. Install the cap/lanyard assembly on the 
emergency ignition cutoff switch . 
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3. Connect the red ohmmeter test lead to the 
terminal in the key switch end of the connector 
(arrow, Figure 200). Connect the black te>! lead 
to a good ground. Turn the key switch ON. The 
ohmmeter should read infinity. 
4. If there is meter needle movement in Step 3. 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmeter still 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch . If 
the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. 

a. If the ohmmeter reads infinity, replace the 
cutoff switch. 
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b. If the ohmmeter reads zero, check for a 
defect in the black/yellow wire between the 
key switch and single wire connector. 
Repair or replace as required. 

Shift Switch Elimination Test 

Refer to Figure 201 for this procedure. 
I. Connect a spark tester as shown in Figure 
201. Set the tester air gap to 7116 in. 
2. Disconnect the shift interrupter switch from 
the starboard power pack and wiring harness at 
the points shown in Figure 201. 
3. Crank the engine while watching the spark 
tester. I f there is no spark at gaps I. 3 and 5, 
continue te!>ting to locate the problem. 
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4. If a spark jumps alternately at gaps I. 3 and 
5, the problem is in the shift switch. Test the 
switch resistance as described in this chapter. 

Shift Switch Resistance Test 

I. Set the ohmmeter on its high scale and 
connect it between the power pack end of the 
switch harness and a good engine ground. If the 
meter does not read infinity, replace the switch 
and harness. 
2. If the meter reads infinity in Step I. depress 
the switch while watching the meter sca le. The 
meter should read zero. If it does not. replace 
the switch and harness. 
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3. Connect the ohmmeter between both switch 
harness single pin connectors. Note the reading. 
then reverse the ohmmeter leads and note the 
second reading. One reading should be high and 
the other reading should be low. If 2 high or 2 
low readings are obtained. replace the switch and 
harness. 

Sensor Coil Resistance Test 

I. Disconnect the 4-wire connector between the 
power pack and timer base. Insert jumper wires 
in each of the 4 terminals in the timer base 
connector end. 
2. With an ohmmeter on the low scale. connect 
its test leads between the A and D terminal 
jumper wires, then between Band D and C and 
D, noting each reading. See Figure 202. If the 
reading is not 40 ± S ohms at each connection, 
replace the timer base. 
3. Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base and connect 
the red test lead alternately to each of the 4 
terminal jumper wires (Figure 203), noting each 
reading. The ohmmeter needle should not move. 
If it does, the sensor coils or leads are grounded. 
Check for a grounded sensor coil lead before 
replacing the timer base. 
4. With the ohmmeter on the high scale. connect 
the black test lead to the common lead on the 
sensor terminal D or jumper wire (port side). 
See Figure 204. Connect the red test lead to the 
same point on the starboard side. If the meter 
does not read infinity, replace the timer base. 
S. Remove the jumper wires and perform the 
Charge Coil Resistance Test. 

Charge Coil Resistance Test 

I. With the 2-terminal connector plug 
disconnected , insert jumper wires in terminals 
A and B of the stator end of the connector . 
2. Connect an ohmmeter between the jumper 
wires (Figure 205) and note the reading. If it 
is not 970 ± IS ohms, replace the stator 
assembly. 

3 



 
 

166 

3. Set the ohmmeter on the high scale. Ground 
the black te,t lead and connect the red test lead 
alternately to the A and B terminal jumper wires 
(Figure 206). The ohmmeter needle should not 
move. If it doc;. the charge coils are grounded. 
Check for a grounded charge coil lead before 
replacing the ,tator assembly. 

Charge Coil Output Test 

I. Disconnect the 2-wire connector between the 
power pack and stator. Set the CD voltmeter 
,witche; to NEGATIVE and 500. Insert the red 
test lead in cavity A of the charge coil end of 
the connector. Connect the black test lead to a 
good engine ground. See Figure 207. 
2. Crank the engine and note the meter reading. 
3. Move the red test lead to cavity B of the 
connector and crank the engine again. Note the 
meter reading. 
4. There should be no meter reading in Step 2 
or Step 3. I f there is. check for a grounded charge 
coil lead before replacing the stator assembly. 
5. Leave the red test lead in cavity B of the 
connector. Remove the black test lead from 
ground and insert it in cavity A of the connector. 
See Figure 208. 
6. Crank the engine and note the meter reading. 
If it is les, than 130 volts, check for a problem 
in component connectors and/or wiring. If no 
problem is found, replace the stator assembly. 

Sensor Coil Output Test 

I. Disconnect the 4-wire connector between the 
power pack and timer base. Set the CD voltmeter 
switches to Sand 5; if using a Merc-O-Tronic 
Model 781 voltmeter, set the switches to 
POSITIVE and 5. See Figure 209. 
2. Connect the black test lead to a good engine 
ground. Connect a jumper wire to the red test 
lead and alternately probe all 4 connector 
terminals while cranking the engine. See Figure 
209. 
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3. There should be no meter reading in Step 2. 
If there is, check for a grounded sensor coil lead 
before replacing the timer base. 
4. Remove the black test lead from ground. 
Connect it to a jumper wire and insert the wire 
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in cavity A of the timer base 4-wire connector. 
Probe cavities Band C of the connector with the 
red test lead jumper wire while cranking the 
engine. Note the meter reading at each cavity. 
See Figure 210. 
5. If any reading in Step 4 is less than 0.3 volts, 
check for a problem in the component connectors 
and/or wiring. If no problem is found, replace 
the timer base. 

Power Pack Output Test 

I. Disconnect the primary lead from each 
ignition coil. Insta ll a terminal extender on the 
primary terminal of each coil , then reconnect the 
primary lead to the extender terminal . 
2. Set the CD voltmeter switches to NEGATIVE 
and 500. 
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3. Connect the red test lead to the No. I coi l 
terminal extender (top coil) and ground the black 
test lead. 
4. Crank the engine and note the meter. It should 
read 100 volts or more. 
5. If the meter reading is less than 100 volts in 
Step 4 , disconnect the primary lead from the No. 
I coil temlinal extender. Connect the red test lead 
directly to the spring clip in the primary lead boot 
and repeat Step 4. 

a. If the meter now reads 100 volts or more. 
test the ignition coil as described in thi~ 
chapter. 

b. If the meter still reads less than 100 volts. 
check the spring clip and primary lead 
wire for defects. If none are found. replace 
the power pack . 

6. Repeat Steps 3-5 to test each remaining 
ignition coil. 
7. Remove the terminal extenders from the coil 
terminals with a clockwise pulling motion. 
Reconnect the primary leads to the coil terminal;. 
Make sure the leads are reconnected as follows: 

a. Orange/blue lead-Top coil. 
b. Orange lead-Center coil. 
c. Orange/g reen lead-Bottom coil. 

Ignition Coil Resistance Test 

See 1985-1988 CD 3 19l1ilioll Trollb/esho()lillg 
in this chapter. 

1988-1989 200-225 HP CD 
IGNITION TROUBLESHOOTING 

The CD ignition used on these V6 engines 
consists of a stator containing two charge co ils 
and one power coil and a tilller base containing 
6 double-wound sensor coil> feeding voltage to 
a single power pack. One double-wound sen~or 
coil is used per cylinder. One winding of the coil 
is for norlllal operation and the other winding 
is for automatic ignition timing advancement 
when QuikStart'" is activated. 

The power pack is connected to the sensor 
coils by two 4-wire connectors. Two 2-wire 
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connectors join the power pack to the charge coils 
and a terminal block located adjacent to the 
power pack connects the power pack to the power 
coil. Two single-wire connectors join the power 
pack to the ignition switch. Two single-wire 
connectors and an isolation diode connect the 
power pack (starboard side cylinders, 1-3-5) to 
the shift interrupter switch. Ignition coils are 
connected to the power pack by individual leads. 
Amphenol connectors are used. Special tools are 
required to service terminals in connector plugs. 

Jumper leads are required for troubleshooting. 
Fabricate at least 2 and as many as 8 leads using 
8 inch lengths of 16-gauge wire. Connect a pin 
(OMC part No. 511469) at one end with one inch 
of tubing (OMC part No. 510628) and a socket 
(OMC part No. 581656) with one inch of tubing 
(OMC part No. 510628) at the other. Ohmmeter 
readings should be made when the engine is cold. 
Readings taken on a hot engine will show 
increased resistance caused by engine heat and 
result in unnecessary parts replacement without 
solving the basic problem. 

Output tests should be made with a Stevens 
Model Cm7, Merc-O-Tronic Model 781 or 
Electro-Specialties Model PRV-I peak-reading 
voltmeter. 

S.L.O.W. Operation And Testing 

The S. L.OW. (speed limiting overheat 
warning) circuit is activated when the engine 
temperature exceeds 203 0 F. When activated , the 
S.L.OW. mode will limit the engine speed to 
approximately 2500 rpm. To be deactivated, the 
engine must be cooled to 162 0 F and the engine 
must be stopped. 

A blocking diode located in the engine wiring 
harness is used to isolate the S. L.OW. warning 
system from other warning horn signals. 
I. Install the engine in a test tank with the proper 
test wheel. 
2. Connect a tachometer according to 
manufacturer's instructions. 
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3. Disconnect temperature sensor tan lead at 
connector on port cylinder head (Figure 149. 
typical). 
4. Start engine and run at approximately 3500 
rpm. 
5. Connect engine wiring tan lead to a clean 
engine ground. 
6. Note engine rpm. Engine rpm should reduce 
to approximately 2500 rpm. 
7. Stop the engine. Repeat Steps 3-6 for 
temperature sensor located in starboard cylinder 
head. 
8. Stop the engine. If engine rpm reduces only 
when one temperature sensor lead is grounded. 
check wiring harness and connectors. If engine 
rpm does not reduce when either temperature 
sensor lead is grounded. loosen power pack 
(Figure 150) mounting fasteners and remove 
terminal ends of orange and orange/black wires 
from terminal block which lead to power coil 
contained in flywheel stator. 
9. Calibrate an ohmmeter to RxlOO scale. 
10. Connect black ohmmeter lead to a good 
engine ground. Alternately connect red 
ohmmeter lead to terminal ends of orange and 
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orangelblack wires leading to power coil. See 
Figure 2U . No continuity or infinite resistance 
should be noted at both terminal ends. 
11. Connect ohmmeter leads between orange and 
orangelblack wire terminal ends leading to power 
coil. See Figure 2U. Ohmmeter should read 
between 86-106 ohms. If so, replace power pack. 
12. Blocking Diode Test-Calibrate an 
ohmmeter to R x 100 scale. Connect one 
ohmmeter lead to either port or starboard engine 
wiring tan lead for temperature sensor and other 
ohmmeter lead to tan wire terminal in red engine 
harness connector. Note ohmmeter reading, then 
reverse leads or push "polarity" button on meter 
if so equipped and note reading. Continuity (near 
zero resistance) should be noted in one direction 
and no continuity or infinite resistance should 
be noted in other direction. If not , replace engine 
wiring harness. 

QuikStartT
• Operation And Testing 

The QuikStart™ circuit is activated each time 
the engine is started. QuikStart™ is an electronic 
feature that will automatically advance ignition 
timing during engine sta rting (all engine 
temperatures) and warm-up (engine temperature 
below 96° F) when engine speed is below 
approximately 1100 rpm. If the engine 
temperature is 96° F or more, the ignition timing 
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will remain advanced for only approximately 5 
seconds after the engine starts before returning 
to normal setting. When engine speed is 
approximately llOO rpm or more, the QuikStart™ 
circuit will deactivate and return ignition timing 
to normal setting. 
I. Install the engine in a test tank with the proper 
test wheel. 

NOTE 
Make sure engine synchronizarion and 
linkage adjustments are correctly set as 
outlined in Chapter Five. 

2. Operate the engine until temperature is above 
96° F. 
3. Stop the engine and connect a tachometer 
according to manufacturer's instructions. 
4. Disconnect temperature sensor white/black 
lead at connector on port cyl inder head (Figure 
149, typical). 
5. Connect a timing light to the No. I cylinder 
according to the manufacturer's instructions. 
6. Start engine and shift into FORWARD gear. 
Do 1I0t operate engine above 900 rpm. 
7. Observe flywheel with timing light. Pointer 
should align with No. I cylinder TDC mark. 
8. Connect temperature sensor white/black lead 
to respective power pack lead . 
9. Observe flywheel with timing light. Pointer 
should move to the right of the TDC mark 
approximately I in. indicating ignition timing has 
returned to normal setting. 
10. Stop the engine and repeat Steps 4-9 for 
remaining cylinders. 
II. If only five or less of the cylinders react 
correctly, then replace the timer base. 
12. If no cylinder reacts correctly, test power coil 
located in flywheel stator as outlined under 
S. L.o. W Operatioll Alld Testing in this chapter. 

NOTE 
IfQuikStart™ remains actil'ilted when the 
engine is operated above 1100 rpm, 
replace the power pack if no electrical 
wiring or connections are found faulty. 
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Ignition Sy~tem Output Test 

I. Remove power pack (Figure ISO) top cover 
and disconnect yellow/red wire at connector. 
Ground power pack with an external connection. 
~ . Di,connect temperature sensor white/black 
lead at connector on port cylinder head (Figure 
149). 
.1. Connect terminal end of power pack 
\\hite/black lead to a clean engine ground. 
-I . Remove .,park plug leads from ;park plugs. 
5. Mount a spark tester on the engine and 
connect a tester lead to each spark plug lead. Set 
the .,park tester air gap to 7/16 in. See Figure 
-'8. typical. 
6. Connect ignition ;ystem emergency cutoff clip 
and lanyard if so equipped. 
7. Crank the engine over while watching the 
'[lark tester. If a spark jumps at each air gap, 
test the ignition system as outlined under Running 
01111'111 Tesl in this chapter. 
R. If a spark jumps at only five or less air gaps, 
liN make sure all connections are good, then 
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retest. If only five or less sparks are noted, test 
ignition system as outlined under Charge Coil 
Test in this chapter. 
9. If a spark jumps at ollly air gaps for cylinders 
2, 4 and 6, first make sure all connections are 
good, then retest. If only sparks are noted for 
cylinders 2, 4 and 6, test ignition system as 
outlined under Shift Switch Elilllination TeSI in 
this chapter. 
10. If no spark jumps at any of the spark tester's 
air gaps. first make sure all connections are good, 
then retest. If no spark is noted, test ignition 
system as outlined under Key Switch Elimination 
Test in this chapter. 

Key Switch Elimination Test 

Refer to Figure 213 for this procedure. 
I. Connect a spark tester as shown in Figure 48, 
typical. Set the tester air gap to 7116 in. 
2. Disconnect the black/yellow wire at the two 
connectors between the power pack and key 
switch (A, Figure 213). 
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3. Crank the engine while watching the spark 
tester. If there is no spark or a spark at only five 
or less air gaps, test charge coil and sensor coils 
as outlined in this chapter. 
4. If a spark jumps all gaps alternately, the 
problem is in the key switch circuit or the 
emergency ignition cutoff switch. 

Key Switch/Stop 
Circuit Test 

Refer to Figure 214 for this procedure. 
I. Separate the black/yellow wire at the two 
connectors between the power pack and key 
switch (A, Figure 214) . 
2. Install the cap/lanyard assembly on the 
emergency ignition cutoff switch (B, Figure 214) , 
if so equipped. 
3. Insert a jumper wire in the key switch temlinal 
end of either connector. Connect the red 
ohmmeter test lead to the jumper wire and the 
black test lead to a good ground. Turn the key 
switch ON. The ohmmeter should read infinity. 
4. If there is meter needle movement in Step 3, 
disconnect the black/yellow wire at the key 
switch M terminal with the ohmmctcr ,till 
connected. 
5. If the meter reads infinity with the wire 
disconnected in Step 4, test the key switch. If 
the meter reads zero, remove the emergency 
ignition cutoff switch from the circuit. 

a. If the ohmmeter reads infinity, replacc the 
cutoff switch. 

b. If the ohmmeter read, zero, check for a 
defect in the black/yellow wire between 
the key switch and the two single-wire 
connectors. Repair or replace as required . 

Shift Switch Elimination Test 

Refer to Figure 215 for this proccdure. 
I. Connect a spark tester as shown in Figure 48, 
typical. Set the tester air gap to 7116 in . 
2. Isolate the shift interrupter switch by 
disconnecting the black/yellow wire at the two 
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connectors between the power pack and shift 
interrupter switch. See Figure 215. 
3. Crank the engine while watching the spark 
teMer. A spark should be noted at air gaps for 
cylinders I. 3 and 5. If there is no spark at air 
gaps. test shift interrupter switch as outlined 
under Shift Switcit Resistallce Test in this chapter. 

Shift SI\ itch Resistance Test 

I. Isolate the shift interrupter switch as shown 
in Figure 215. 
2. Set the ohmmeter on its high scale and 
connect it between the power pack end of the 
switch harness and a good engine ground. See 
Figure 216. I f the ohmmeter does not read 
Infinity. replace the switch and harness. 
3. If the ohmmeter reads infinity in Step 2. 
depress the switch while watching the meter 
scale. The ohmmeter should read zero. If it does 
not. replace the switch and harness. 
4. Connect the ohmmeter between both switch 
harnes'> single pin connectors. Note the reading. 
then reverse the ohmmeter leads and note the 
second reading. One reading should be infinite 
resistance and the other reading should be near 
zero. If two infinite or two zero readings are 
obtained. then replace the switch and harness. 

Sensor Coil Resistance Test 

I. Disconnect the two 4-wire connectors 
between the power pack and timer base. If 8 
jumper wires were fabricated. insert a jumper 
wire in each of the terminals in the two 4-wire 
timer base connector ends. 

NOTE 
Vaif\' "hllllllrter polarity. For the 

Ji'//OIl""X te.lI, the red te.1f lead represellfs 
tlll~ po,\ir;\'l} lead, 

2. With an ohmmeter on the R x 100 scale. 
connect its red test lead to the D terminal jumper 
wire In the port 4-wlre connector and the black 
test lead alternately between each of the 3 
remaining jumper wires in the port 4-wire 
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connector and between terminals A. Band C 
jumper wires in the starboard 4-wire connector 
while noting each reading. See Figure 217 

NOTE 
Do to ;llIerl1al,;mer bil,\£' compo/lt'Il/S. 
readillXs abrailled ill Step 2 11111\' be 
slightly hixher or 101l'a thall tl/Ow 
specified as i"d;\'idual meter illlpedllllc(' 
lIIa\ be affected. If.","ored. the readmg,1 
shollid be collsiI/elll. 

OHMMETER 
set to R )( 100 

Shift 
Interrupt 
switch 

Female 
connector 

CABLES FROM TIMER BASE 

/' 
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3. Recommended readings in Step 2 are: 
a. 360 ±30 ohms when using a Stevens 

AT-lOl. 
b. 970 ±IOO ohms when using a 

Mercotronics M-700. 
4. Leave the red test lead connected to the D 
terminal jumper wire in the port 4-wire 
connector and attach the black test lead to the 
D terminal jumper wire in the sta rboard 4-wire 
connector. See Figure 218. The meter should 
read 230 ±30 ohms. 

OHMMETER 

(?'C'J 
QP 
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5. Set the ohmmeter on the high scale. Ground 
the black test lead at the timer base or a good 
engine ground and connect the red test lead 
alternately to each of the terminal jumper wire 
in the two 4-wire timer base connector ends 
while noting each reading. The ohmmeter needle 
should not move. If it does, the sensor coils or 
leads are grounded. Check for a grounded sensor 
coil lead before replacing the timer base. 
6. If the timer base does not pass all of the above 
test , replace the timer base. 
7. Remove the jumper wires and perform the 
Charge CoiL Resistance Test. 

Charge Coil Resistance Test 

I. Disconnect the two 2-terminal connector 
plugs leading to the stator assembly. Insert 
jumper wires in terminals of the two connectors 
leading to the stator. 
2. Connect an ohmmeter between the jumper 
wires in terminals A and B of one connector and 
note the reading (Figure 219). Connect an 
ohmmeter between the jumper wires in temlinals 
A and B of the remaining connector and note the 
reading. If a reading of 985 ±25 ohms is not 
obtained in both test, replace the stator assembly. 

STATOR 

3 
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3. Set the ohmmeter on the high scale. Ground 
the "lack test lead and connect the red test lead 
alternately to each of the jumper wires in the two 
connectors (Figure 220) . The ohmmeter needle 
,hou ld not move. If it does, the charge coils are 
grounded. Check for a grounded charge coil lead 
"efore replacing the stator assembly. 

Charge Coil Output Test 

I. With the two 2-terminal connector plugs 
leading to stator assembly disconnected. insert 
jumper wires in terminals of the two connectors 
leading to stator. Set the peak-reading voltmeter 
swi tches to POS and 500. 
2. Alternately connect the red test lead to the 
jumper wire, in terminals A and B of one stator 
wnnector and the black test lead to a good engine 
ground. See Figure 221. 
J Crank the engine for each connection and note 
the meter reading. 
4. Move the red test lead to jumper wires in 
terminals A and B of the remaining stator 
connector and crank the engine while noting the 
meter reading for each terminal connection. 

OHMMETER 
Set to R X 100 
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S. There should be no meter reading in Steps 
2-4. If there is, check for a grounded charge coil 
lead before replacing the stator assembly. 
6. Connect the black test lead to the jumper wire 
in terminal A and the red test lead to the jumper 
wire in terminal B of one stator connector. See 
Figure 222 . 
7. Crank the engine and note the meter reading. 
8. Move the black test lead to terminal A and 
the red test lead to terminal B of the remaining 
stator connector. Crank the engine and note the 
meter reading. If a reading of 130 volts or higher 
is not obtained in both test, first check for a 
problem in component connectors and/or wiring. 
If no problem is found , replace the stator 
assembly. 

Sensor Coil Output Test 

I. Disconnect the two 4-wire connectors 
between the power pack and timer base. If 8 
jumper wires were fabricated. insert a jumper 
wire in each of the terminals in the two 4-wire 
timer base connector ends. 

PEAK-READtNG 
VOLTMETER 
Set to "POS" 
and "500" 

((~~t"----"~2-WtRE 
" CONNECTORS 

I 
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2. Set the peak-reading voltmeter switches to 
POS and 5. 
3. Ground the black test lead at the timer base 
or a good engine ground and connect the red test 
lead alternately to each of the terminal jumper 
wires in the two 4-wire timer base connector 
ends. See Figure 223. Crank the engine while 
noting each reading. There should be no meter 
reading. If there is, the sensor coils or leads are 
grounded. Check for a grounded sensor coil lead. 
4. Connect the black test lead to the D terminal 
jumper wire in the port 4-wire connector and the 
red test lead alternately between each of the 3 

PEAK·READING 
VOLTMETER 
s.t to·POS" .nd 

QP 

CABLES FROM TIMER BASE @ 
/ PEAK '" 

READING 
VOLTMETER 

""";-----, 
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remaInIng jumper wires in the port 4-wire 
connector and between terminals A, Band C 
jumper wires in the starboard 4-wire connector. 
See Figure 224. Crank the engine while noting 
the meter reading for each terminal connection . 
If a reading of 0.2 volts or higher is not obtained 
in all 6 test , first check for a problem In 

component connectors and/or wi~ing . 

5. Connect a jumper wire between the D 
terminal of the port timer base and engine 
connectors and the D terminal of the starboard 
timer base and engine connectors. Ground the 
black test lead at the timer base or a good engine 
ground and connect the red test lead alternately 
to each of the 3 remaining jumper wires in the 
port and starboard 4-wire timer base connectors. 
See Figure 225. Crank the engine while noting 

CABLE. FROM TlIoIEI'! BASE 

/ PEAK ""­
REAOING 
VOLTMETER 

3 
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the meter reading for each terminal connection. 
If a reading of 1.2 volts or higher is not obtained 
in all 6 tests, first check for a problem in 
component connectors and/or wiring. 
6. If the timer base does not pass all of the above 
test, replace the timer base. 

Power Pack Output Test 

WARNING 
Discollllect spark plug leads (() prerelll 
accidelllal s/arlillg. 

I. Remove primary leads from ignition coils. 
2. Connect No. I cylinder ignition coil primary 
lead to the red lead of Stevens load adapter No. 
PL-88 and the black lead of load adapter to a 
good engine ground. See Figure SO, typical. 
3. Connect the red lead of a peak-reading 
voltmeter to the connector end of the red lead 
on Stevens load adapter No. PL-88. Connect the 
black lead of the peak-reading voltmeter to a 
good engine ground. 
4. Set the peak-reading voltmeter on POS and 
500. 
5. Crank the engine over while noting the peak­
reading voltmeter. The meter should show at least 
100 volts. 
6. Repeat Steps 2-5 for remaining 5 cylinders 
ignition coil primary lead . 
7. If all primary leads show at least 100 volts, 
then refer to IKllitioll Coil Resistallce Test in this 
chapter. 
8. I f not all of the primary leads show at least 
100 volts, the power pack must be replaced. 

Running Output Test 

I. Remove primary leads from ignition coils and 
connect Stevens terminal extenders No. TS-77 to 
ignition coils, then reconnect primary leads. 
2. Connect the red lead of a peak-reading 
voltmeter to the No. I cylinder ignition coil 
terminal extender. Connect the black lead of the 
peak-reading voltmeter to a good engine ground. 
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3. Set the peak-reading voltmeter on POS and 
500. 
4. Make sure the outboard motor is mounted in 
a suitable test tank or testing fixture with a 
suitable loading device (test wheel or 
dynometer) . 
5. Start the engine and operate at the rpm 
ignition trouble is suspected. 
6. The peak-reading voltmeter should show at 

least 130 volts. 
7. Repeat Steps 2-6 to test 5 remaining cylinders. 
8. If one or more of the cylinders shows less than 
130 volts, test charge coil as outlined in this 
chapter. 
9. If one or more of the cylinders shows no 
output, test sensor coil as outlined in this chapter. 
10. Remove ignition coil terminal extenders, then 
reconnect primary leads . 

Ignition Coil Resistance Test 

I. Disconnect the primary and high tension 
(secondary) coil leads at the ignition coil to be 
tested. 
2. With an ohmmeter set on the low scale, 
connect the red test lead to the coil primary 
terminal. Connect the black test lead to a good 
engine ground (if the coil is mounted) or the coil 
ground tab (if the coil is unmounted) . The meter 
should read 0.1 ±0.05 ohms. 
3. Set the ohmmeter on the high scale. Move the 
black test lead to the ignition coil high tension 
terminal. The meter should read 225-325 ohms. 
4. If the readings are not as specified in Step 
2 or Step 3, replace the ignitinn coil. 
5. Repeat Steps 2-4 to test the remaining ignition 
coils. 

IGNITION AND NEUTRAL 
START SWITCH 

The ignition and neutral start switches can be 
tested with a self-powered test lamp or ohmmeter. 
If defective, replace the ignition switch with a 
marine switch. Do not use an automotive ignition 
switch. 
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Ignition Switch Test 

Refer to Figure 226 for this procedure. 
1. Disconnect the negative battery lead. 
Disconnect the positive battery lead . Disconnect 
the ignition switch leads. 
2. Connect a test lamp or ohmmeter leads 
between the switch terminals marked BATT and 
A. With the switch in the OFF position, there 
should be no continuity. 
3. Turn the switch to the ON position . The test 
lamp should light or the meter show continuity. 
4. Turn the switch to the START position. The 
test lamp should light or the meter show 
continuity. 
5. Hold the switch key in the START position 
and move the test lead from terminal A to 
terminal S. The test lamp should light or the 
meter show continuity. 
6. Turn the switch off. Move the test leads to 
the 2 terminals marked M. The test lamp should 
light or the meter show continuity. 
7. Turn the switch first to the START, then to 
the ON position. There should be no continuity 
in either position. 
8. Turn the switch off. Move the test leads to 
terminal B and terminal C. Turn the switch ON. 
There should be no continuity. If equipped with 

IGNITION SWITCH TERMINALS 
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a choke primer system. push inward on the key 
and the test lamp should light or the meter show 
continuity. 
9. Repeat Step 8 with the switch in the START 
position. The results should be the same. 

NOTE 
II is possible Ihal Ihe slVilch lIlay pass 
Ihis lesl but slil/ have an inlernal shorl. 
If Ihe swilch passes but does nol funclion 
properly. have il leak'lesled by a dealer. 

10. Replace the switch if it fails any of the ~teps 
in this procedure. 

NEUTRAL START SWITCH 

The throttle cam or remote control box neutral 
start switch is not adjustable. If it does not 
prevent the motor from starting when the throttle 
is advanced beyond the START position. replace 
it. 

To check the neutral start switch, disconnect 
the negative battery cable and connect an 
ohmmeter between the swi tch leads. There 
should be continuity only when the engine 
control is in NEUTRAL. If continuity is shown 
with the engine control in FORWARD or 
REVERSE or if the engine cranks in either gear, 
replace the switch. 

FUEL SYSTEM 

Many outboard owners automatically assume 
that the carburetor is at fault when the engine 
does not run properly. While fuel system 
problems are not uncommon, carburetor 
adjustment is seldom the answer. In many cases, 
adjusting the carburetor only compounds the 
problem by making the engine run worse. 

Fuel system troubleshooting should start at the 
gas tank and work through the system, reserving 
the carburetors as the final point. The majority 
of fuel system problems result from an empty 
fuel tank, sour fuel, a plugged fuel filter or a 
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malfuncllonlng fuel pump. Table 3 provides a 
,erie, of >ymptoms and causes that can be useful 
In locall,ing fuel system problems. 

Troubleshooting 

A, a fiN step. check the fuel flow. Remove 
the fuel tank cap and look into the tank. If there 
I'> fuel present. disconnect and ground the spark 
plug lead, as a safety precaution. Disconnec~ the 
fuel hne at the carburetor (Figure 227. typical) 
and place It in a suitable container to catch any 
di,charged fuel. See if gas flows freely from the 
line when the primer bulb is squeezed. 

If there i, no fuel flow from the line, the fuel 
petcock may be shut off or blocked by rust or 
foreign matter. the fuel line may be stopped up 
or ki~ked or a primer bulb check valve may be 
defecllvc. If a good fuel flow is present. crank 
the engine 10-12 times to check fuel pump 
operation. A pump that is operating satisfactorily 
will deliver a good, constant flow of fuel from 
the line. I('the amount of flow varies from pulse 
to pube. the fuel pump is probably failing. 

Carburetor chokes can also present problems. 
A choke that sticks open will show up as a hard 
,taning problem: one that sticks closed will result 
In a flooding condition. 

During a hot engine shut-down, the fuel bowl 
temperature can rise above 2000 F, causing the 
fuel inside to boil. While marine carburetors are 
vented to atmosphere to prevent this problem. 
there is a possibility some fuel will percolate over 
the high-speed nozzle. 

A leaking inlet needle and seat or a defective 
float will allow an excessive amount of fuel into 
the intake manifold. Pressure in the fuel line after 
the engine is shut down forces fuel past the 
leaking needle and seal. This raises the fuel bowl 
level. allowing fuel to overflow into the manifold. 

Exces,ive fuel consumption may not 
necessarily mean an engine or fuel system 
problem. Marine growth on the boat's hull, a 
bent or otherwise damaged propeller or a fuel 
line leak can cause an increase in fuel 
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consumption. These areas should all be checked 
before blaming the carburetor. 

Hesitation on Acceleration 
(1979-1983 70 and 7S hpj 

Some 1983 75 hp engines were fitted with 
carburetors (part No. 393196 or pan No. 393197) 
which are calibrated too lean in the intemlediate 
range (1,000-2.000 rpm). This results in a 
hesitation on acceleration. If the ignition timing 
is correctly set, remove the air silencer cover and 
locate the pan number on the carburetor. 
Carburetors with part No. 393196S or 393197S 
have already been modified. If there is no "S" 
in the part number. remove the intermediate 
orifice plug screw. Remove and discard the 
intermediate orifice. then reinstall the plug screw. 

Another hesitation problem plaguing 
1982-1983 70 and 75 hp engines is caused by a 
carburetor with an idle pickup tube in which the 
pickup hole was incorrectly positioned. The 
problem can also affect 1979 and 1980 models 
if a replacement carburetor has been installed. 

To determine if the idle pickUp tube is at fault, 
remove the carburetor (Chapter Six). Hold the 
throttle valve wide open and inspect the idle 
pickup tube from the engine side of the 
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carburetor. The tiny hole in the pickup tube 
should be positioned within 30° of the centerline 
on either side. If it is not, see your Johnson or 
Evinrude dealer, as a warranty claim can be filed 
for carburetor replacement . 

Lean or Poor Idle Conditions 
(1980 55-60 hp; 
1980-1981 V4 and V6) 

A 0.045 in . idle orifice was originally installed 
on 198055-60 hp carburetors. These engines had 
a tendency toward a lean idle which was most 
often diagnosed as an intermittent and light 
backfiring while idling. 

During the 1980 model run, a production 
change incorporated a 0.046 in. idle orifice to 
richen the idle mixture. Carburetors with the 
larger idle orifice have an "E" stamped after the 
carburetor number. These engines are very 
sensitive and will not tolerate imprecise 
synchronization and I inkage adjustments. Check 
any 1980 55-60 hp engine which exhibits this 
condition to make sure that: 

a. Synchronization and linkage adjustments 
are correct. If not, reset according to 
procedures in Chapter Five. 

b. Water Oows from the rear exhaust relief 
holes during idle. If not, the inner-to-outer 
exhaust housing seal is leaking and should 
be replaced. See Chapter Eight. 

c. The carburetors have the larger idle 
orifice. Remove the carburetor and check 
the idle orifice size. If fitted with the 0.045 
in. orifice, replace with a 0.046 in. orifice 
(part No. 327342). 

The air silencer drain system metering orifice 
was originally drilled in the intake manifold on 
1980-1981 V4 and V6 models. During the 
production run, the metering Clrifice location was 
changed to the drain nipple. Some models built 
during this change-over period have no metering 
orifice in either the manifold or nipple. 

To determine if this is the cause of a poor idle 
condition with a 1980-1981 V4 or V6 engine, 
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pinch off the silencer drain hose with a pair of 
pliers while the engine is idling. If the idle 
improves, there is no metering device installed . 

To correct the condit jon, disconnect the drain 
hose from the silencer or manifold. Lubricate 
the inner diameter of the hose with rubbing 
alcohol and install a restrictor plug (part No. 
311126) in the end of the hose. When the hose 
is reinstalled to the silencer or manifold, the 
restrictor plug will be forced into the hose. 

Drop in High Speed Performance 
(1986 ISO HP XP [TM] and GT [TM] 
Models) 

A drop in high speed performance may be a 
result of an over-rich carburetor main circuit. To 
correct, replace the original No. 61C main circuit 
jets with No. 59C jets, part No. 317330 and 
increase maximum spark advance from 28° to 
30° BTDe. Make sure the correct propeller is 
installed on the outboard motor to allow the 
engine to reach the top half of the recommended 
wide open throttle operating range. 

Electric Primer System 

A primer solenoid is used on some 1980-1982 
and all 1983-on electric start models instead of 
a choke solenoid. See Figure 228. When the key 
is inserted in the ignition switch and depressed , 
the solenoid opens electrically and allows fuel 
to pass from the fuel pump into the carburetor 
in sufficient quantity to start the engine. 

The primer solenoid operation can be checked 
by running the engine at approximately 2,000 
rpm and depressing the ignition key. If the 
solenoid is functioning properly, the engine will 
run rich and drop about 1,000 rpm until the key 
is released. If the solenoid is suspected of not 
operating properly, shut the engine off and 
disconnect the purple/white wire at the terminal 
board. Connect an ohmmeter between the 
purple/white wire and the black primer solenoid 
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ground lead. The ohmmeter should read 4-6 
ohms. 

If the solenoid does not perform as described, 
remove and repair or replace it. See Chapter Six. 

ENGINE TEMPERATURE AND 
OVERHEATING 

Proper engine temperature is critical to good 
engine operation. An engine that runs too hot 
will be damaged internally. One that operates too 
cool will not run smoothly or efficiently. 

A variety of problems can cause engine 
overheating. Some of the most commonly 
encountered are a defective thermostat, low 
output or defective water pump, damaged or 
mispositioned water passage restrictors or even 
engine flashing in the cylinder head casting water 
discharge passage that was not removed during 
manufacture. 

NOTE 
1980Johnson and Evinrude 150, 175 and 
200 Irp V6 engines wirh overhearing 
problems may have been builr wirlr a 
faulry core. Such engines Irave 
mislocared warer resrricror locaring ribs 
which musr be modified. To derermine if 
rhis is rlre problem, check rhe bOllom of 
rhe srarboard \\lOfer jacker on rhe exlrausr 
porr side berween cylinders No. 3 alld 
No.5 for rhe leller designarion. If ir is 
an "E," rake rhe moror ro your dealer 
for recommended OMC modificarion. 

Troubleshooting 

Engine temperature can be checked with the 
use of Markal Thermomelt Stiks available at your 
Johnson or Evinrude dealer. This heat-sensitive 
stick looks like a large crayon (Figure 229) and 
will melt on contact with a metal surface at a 
specific temperature. 

Two thermomelt sticks are required to properly 
check a Johnson or Evinrude outboard: a 125 0 

F (52 0 C) stick and a 163 0 F (73 0 C) stick . The 
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stick should not be applied to the center of the 
cylinder head, as this area is normally hotter than 
163 0 F. 

The test is most efficient when carried out on 
a motor operating on a boat in the wdter. If 
necessary to perform the test using a teM tank. 
run the engine at 3.000 rpm for a minimum of 
5 minutes to bring it to operating temperature. 
Make sure inlet water temperature is below 800 

F (260 C) and perform the test as follows. 
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1. Mark the cylinder water jacket with each stick 
(Figure 230). The mark will appear similar to 
a chalk mark. Make sure sufficient material is 
applied to the metal surface. 
2. With the engine at operating temperature and 
running at idle in FORWARD gear, 125 0 F stick 
mark should melt. If it does not melt on 
thermostat-equipped models, the thermostat is 
stuck open and the engine is running cold . 
3. With the engine at operating temperature and 
running at full throttle in FORWARD gear, the 
163 0 F stick mark should not melt. If it does, 
the power head is overheating. Look for a 
defective water pump or clogged or leaking 
cooling system. On thennostat-equipped models, 
the thermostat may be stuck closed. 

Temperature Switches 
(Remote Control Models) 

Engines equipped with remote controls have 
a temperature switch installed in each cylinder 
head. The normally open switch is connected in 
series with a warning horn in the remote control 
unit. If the engine overheats, the switch(es) close 
the warning circuit and the horn sound 

WARNING 
Never hear oil ol'er all opell flame sillce 
it is l'o/atile when warmed. 

Switch operation is checked by removing the 
cy linder head cover with the switch, then 
removing the swi tch from the cover. Connect a 
test lamp to the switch terminals and submerge 
the switch in cooking oil. See Figure 231. While 
heating the oil observe the following switch 
closing and opening temperatures . 
1. Models prior to 1988: 

a. Tan wire-Switch contacts should close 
(test lamp ON) between 205-21r F (96-
102 0 C) and contacts should open (test 
lamp OFF) when oil temperature cools to 
168-1820 F (75-83 0 C). 
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2. Models after 1987: 
a. Tan wire-Switch contacts should close 

(test lamp ON) between 197-209° F (92-
98° C) and contacts should open (test lamp 
OFF) when oil temperature cools to 147-
177° F (65-79° C). 

b. White/black wire-Switch contacts should 
close (test lamp ON) between 93-99° F 
(34-38° C) and contacts should open (test 
lamp OFF) when oil temperature cools to 
86-92° F (30-34° C). 

If the ;witch fails to pass tests outlined above, 
replace it with a new one. 

ENGINE 

Engine problems are generally symptoms of 
,omething wrong in another system, such as 
ignition. fuel or starting. If properly maintained 
and ,erviced , the engine should experience no 
problems other than those caused by age and 
wear. 

Overheating and 
Lack of Lubrication 

Overheating and lack of lubrication cause the 
majority of engine mechanical problems. 
Outboard motors create a great deal of heat and 
arc not designed to operate at a standstill for any 
length of time. Using a spark plug of the wrong 
heat range can burn a piston. Incorrect ignition 
timing. a defective water pump or thermostat, 

Ignited by hot deposit Regular ignition spark 
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a propeller that is too large (over-propp ing) or 
an excessively lean fuel mixture can also cause 
the engine to overheat. 

Preignition 

Preignition is the premature burning of fuel 
and is caused by hot spots in the combustion 
chamber (Figure 232). The fuel actually ignites 
before it is supposed to. Glowing deposits in the 
combustion chamber, inadequate cooling or 
overheated spark plugs can all cause preignition. 
This is first noticed in the form of a power loss 
but will eventually result in extensive damage to 
the internal parts of the engine because of higher 
combustion chamber temperatures. 

Detonation 

Commonly called "spark knock" or "fuel 
knock ," detonation is the violent explosion of fuel 
in the combustion chamber prior to the proper 
time of combustion (Figure 233). Severe damage 
can result. Use of low octane gasoline is a 
common cause of detonation. 

Even when high octane gasoline is used, 
detonation can still occur if the engine is 
improperly timed . Other causes are over­
advanced ignition timing, lean fuel mixture at 
or near full throttle, inadequate engine cooling, 
cross-firing of spark plugs, excessive 
accumulation of deposits on piston and 
combustion chamber or the use of a prop that 
is too large (over-propping). 

Ignites remaining fuel Flame tronts collide @ 
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Since outboard motors are noisy, engine knock 
or detonation is likely to go unnoticed by owners, 
especially at high engine rpm when wind noise 
i~ also present. Such inaudible detonation, as it 
i~ called, is usually the cause when engine 
damage occurs for no apparent reason . 

Poor Idling 

A poor idle can be caused by improper 
carburetor adjustment, incorrect timing or 
ignition system malfunctions. Check the gas cap 
vent for an obstruction. 

On 1982 V4 and V6 engines, plugged 
crankcase recirculating valves will also cause a 
poor or rough idle, especially when the engine 
is tilted down after running it in a tilted position . 
To check this condition, tilt the motor out to a 
full trim position. Remove one recirculating hose 
at a time from the bypass cover nipples. If fuel 
does not pulse from the hose, shut the engine 
off and check the hose for clogging. If the hose 
is not clogged, remove and clean the check valve. 
Reinstall the valve and tighten to 75-85 in .- Ib. 
(brass) or 20-25 in.-Ib. (plastic). 

Misfiri ng 

Misfiring can result from a weak spark. or a 
diny spark plug. Check for fuel contamination. 
If misfiring occurs only under heavy load. as 
when accelerating, it is usually caused by a 
defective spark plug. Run the motor at night to 

Combustion begins 
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check for spark leaks along the plug wire and 
under spark plug cap or use a spark leak tester. 

WARNING 
Do not run engine in a dark garage to 
check for spark leak . There is 
considerable danger of carbon mal/oxide 
poisoning. 

Water Leakage in Cylinder 

The fastest and easiest way to check for water 
leakage in a cylinder is to check the spark plugs. 
Water will clean a spark plug. If one of the plugs 
on a multi-cylinder engine is clean and the others 
is dirty, there is most likely a water leak in the 
cylinder with the clean plug. 

To remove all doubt, insta ll a dirty plug in all 
cylinders. Run the engine in a test tank or on the 
boat in water for 5-10 minutes. Shut the engine 
off and remove the plugs. If one plug is clean 
and the other(s) dirty (or if all plugs are clean). 
a water leak in the cylinder(s) is the problem. 

Flat Spots 

If the engine seems to die momentarily when 
the throttle is opened and then recovers, check 
for a dirty main jet in the carburetor, water in 
the fuel or an excessively lean mixture. 

Power Loss 

Several factors can cause a lack of power and 
speed. Look for air leaks in the fuel line or fuel 

Continues Detonation 
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pump, a clogged fuel filter or a choke/th rottle 
valve that does not operate properly. Check 
ignition timing. 

A piston or cy linder that is galling, incorrect 
piston clearance or a worn/sticky piston ring may 
be responsible. Look for loose bolts, defective 
gaskets or leaking machined mating surfaces on 
the cylinder head , cylinder or crankcase. Also 
check the crankcase oil seal; if worn, it can allow 
gas to leak between cylinders. 

Piston Seizure 

This is caused by one or more pistons with 
incorrect bore clearances, piston rings with an 
improper end gap, the use of an oil-fuel mixture 
containing less than I part oil to 50 parts of 
gasoline or an oil of poor quality, a spark plug 
of the wrong heat range or incorrect ignition 
timing. Overheating from any cause may result 
in piston seizure. 
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Excessive Vibration 

Excessive vibration may be caused by loose 
motor mounts, worn bearings or a generally poor 
running motor. 

Engine Noises 

Experience is needed to diagnose accurately 
in this area. Noises are difficult to differentiate 
and even harder to describe. Deep knocking 
noises usually mean main bearing failure. A 
slapping noise generally comes from a loose 
piston. A light knocking noise during 
acceleration may be a bad connecting rod 
bearing. Pinging should be corrected 
immediately or damage to the piston will result. 
A compression leak at the head-to-cylinder joint 
will sound like a rapid on-off squeal. 

Table 1 STARTER TROUBLESHOOTING 

Trouble 

Pinion does not 
move when starter 
is turned on 

Cause 

Blown fuse 
Pinion rusted to 
armature shaft 
Series coil or 
shunt broken or 
shorted 
Loose switch 
connections 
Rusted or dirty 
plunger 

Pinion meshes with Worn brushes or 
ring gear but starter brush springs 
does not run touching armature 

Dirty or burned 

Starter motor runs 
at full speed before 
pinion meshes with 
ring gear 

commutator 
Oefective armature 
field coil 
Worn or rusted 
armature shaft 
bearing 

Worn pinion sleeve 
Pinion does not 
stop in correct 
position 

Remedy 

Replace fuse. 
Remove, clean or replace as required. 

Replace coil or shunt. 

Tighten connections. 

Clean plunger. 

Replace brushes or brush springs. 

Clean or replace as required. 

Replace armature. 

Replace bearing . 

Replace sleeve. 
Replace pinion. 

(continued) 
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T.bl. 1 STARTER TROU.LESHOOTINO Icontlnued) 

T ...... C.u •• Remed, 

3 
Pinion meshe. with Defective Replace overrunning clutch. 
gear and motor .tarts overrunning clutch 
but engine doe. not 
clink 

Starter motor doe. Rusted or dirty Clean or replace plunger. 
not stop when turned plunger 
011 alter engine has 
started 

low starter motor Armature may be Replace Ihalt or bearings 
opeed with high dragging on pole andl or tighten pole .hoe • . 
current dra. shoes from bent 

shalt, worn bearings 
or loose pole .hoes 

Tight or dirty Loosen or clean belrings. 
bearings 

HigII current draw A direct ground Replace defective parts. 
d no Irmature switch, @ terminal 
rotation or @ brushes or 

field connections 

Frozen shalt bearings Loosen, clean or replace bearings. 
which prevent 
armature from 
rotating 

SUrter motor has Field andl or Rai.e grounded brushes from 
grGWIded armature armature is burned commutator and insulate them with 
or field winding or lead is thrown cardboard. Use an Ignition analyzer 

out of commutator and test pointl to check between 
due to excess Insulated terminal or starter motor and 
leakage starter motor frame (remove ground 

connection of shunt colli on motor. 
with this feature). If analyzer shows 
resistance Imeter needle moves to 
right), there is a ground. Raise other 
brushes from armature and check 
armature and fields separately to 
locate ground. 

I1Irter motor has Current passes Disconnect grounded lead., then locate 
grGWIded armature or through armature any abnormal grounds in starter motor. 
IIaId WInding first. then to 

ground field windings 

(continued) 



 
 

186 CHAPTER THREE 

Table 1 STARTER TROUBLESHOOTING (continued I 

Trouble 

Starter motor has 
grounded armature or 
field winding (cont'd) 

Starter turns over 
too slowly 

Starter motor fails 
to operate and draws 
no current and/or 
high resistance 

High resistance in 
starter motor 

Cause 

Wiring or key 
switch corroded 
Starter solenoid 

Starter motor 

Low battery or 
poor contact at 
battery terminal 

Poor contact at 
starter solenoid 
or starter motor 

Open circuit in 
fields or armature, 
@ connections or 
brushes or between 
brushes and 
commutator 

Low no-load speed 
and a low current 
draw and low 
developed torque 

High free speed and Shorted fields in 
high current draw starter motor. 

Excessive voltage 
drop 

High circuit 
resistance 

Starter does not 
operate 

Cables too small 

Dirty connections 

Run-down battery 

Poor contact at 
terminals 

Remedy 

Coat with sealer to protect againlt 
further corrosion. 
Check for reliltance between: (a) pOlitive ( + ) 
terminal 01 battery and large input tenminal 01 Itarter 
solenoid, (b) large wire @ top 01 Itarter motor 
and negative (-) terminal 01 battery, and (c) Imall 
terminal of starter solenoid and positive battery 
tenminal. Key switch must be In START pOlition. 
Repair all delective parts. 
With a lully charged battery, connect a negative (-) 
jumper wire to upper tenminal on lide 01 Itarter 
motor and a positive jumper to large lower tenminal 
01 starter motor. II motor still doel not operate, 
remove for overhaul or replacement. 

See "Starter does not operate." 

Check all tenminals lor loolenell 
and tighten all nuts securely. 

Repair or adjust broken or weak 
brush springs, worn brushes, high 
insulation between commutator bars or a 
dirty, gummy or oily commutator. 

Closed "openll field winding on unit 
which has 2 or 3 circuits in starter 
motor (unit in which current divides 
as it enters, taking 2 or 3 parallel paths). 

Install new lields and check lor 
improved performance. Fields 
normally have very low resistance, 
thus it is difficult to detect 
shorted fields, since difference in 
current draw between normal starter 
motor lield windings would not be very great. 

Install larger cables to accomodate 
high current draw. 

Clean connections. 

Check battery with hydrometer. II 
reading is below 1.230, recharge or 
replace battery. 
Remove terminal clamps. Scrape 
terminals and clamps clean and tighten 
bolts securely. 

(continued) 
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Table 1 STARTER TROUBLESHOOTINO (continued) 

Troubl. Cause Remedy 

.---
Starter does not Starter mechanism Disconnect positive ( + ) battery terminal. 3 
operate (cont'd) Rotate pinion gear in disengaged position. 

Pinion gear and motor should run freely by 
hand. If motor does not tum over easily, 
clean starter and replace all defective parts. 

Starter spins freely Low battery or See "Starter does not operate", 
but does not engage poor contact at 
engine battery terminal 

Poor contact at See "Starter does not operate". 
starter solenoid or 
or starter motor 

Dirty or corroded Clean thoroughly and lubricate the spline 
pinion drive underneath the pinion with Lubrlplate 777. 

Starter does not Pinion or flywheel Inspect mating gears for excessive 
engage freely gear wear. Replace all defective parts. 

Small anti-drift If drive pinion interferes with flywheel gear 
spring after engine has started, Inspect anti-drift 

spring located under pinion gear. Replace 
all defective parts. NOTE: If drive pinion 
tends to stay engaged In flywheel gear when 
starter motor Is In Idle position, start 
motor @ 1/4 throttle to allow starter pinion 
gear to release flywheel ring gear instantly. 

Starter keeps on Key not fully Check that key has returned to normal 
spinning after key returned ON position from START position. 
i, turned ON 

Replace switch if key constantly 
stays in START position. 

Starter solenoid Inspect starter solenoid to see if 
contacts liave become stuck in closed 
position. If starter does not stop 
running with small yellow lead 
disconnected from starter solenoid, 
replace starter solenoid. 

Wiring or key switch Inspect all wires for defects. Open 
remote control box and inspect wiring 
@ switches. Repair or replace all 
defective parts. 

Wire. overheat Battery terminals Check that negative marking on harness 
improperly matches that of battery. 'f 
connected battery is connected improperly. red 

wire to rectifier will overheat. 

Short circuit in Inspect all wiring connections and 
system wires for looseness or defects. Open 

remote control box and inspect wiring 
@ switches. 

(continued) 
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Trouble 

Wires overheat 
(cont'd) 

Symptom 

CHAPTER THREE 

Table 1 STARTER TROUBLESHOOTING (con1inued) 

Cause 

Short circuit in 
choke solenoid 

Short circuit in 
starter solenoid 

Low battery 
voltage 

Remedy 

Repair or replace all defective parts. 
Check for high resistance. " blue 
choke wire heats rapidly when choke 
is used, choke solenoid may have 
internal short. Replace if defective. 

" yellow starter solenoid lead 
overheats, there may be internal short 
(resistance) in starter solenoid. 
Replace if defeclive. 

Battery voltage is checked with an 
ampere·yolt tester when battery is 
under a starting load. Battery must be 
recharged if it registers under 9.5 
volts. " battery is below specified 
hydrometer reading of 1.230, it will 
not turn engine fast enough to 
start it. 

Table 2 IGNITION TROUBLESHOOTING 

Probable cause 

Engine won 't start, but 
fuel and spark are good 

Defective or dirty spark plugs. 
Spark plug gap set too wide. 
Improper spark timing. 
Shorted stop button. 

Engine misfires @ idle 

Air leaks into fuel pump. 
Broken piston ring(s) . 
Cylinder head, crankcase or cylinder sealing faulty. 
Worn crankcase oil seal. 

Incorrect spark plug gap. 
Defective, dirty or loose spark plugs. 
Spark plugs of incorrect heat range. 
Leaking or broken high tension wires. 
Weak armature magnets. 
Defective coil or condenser. 
Defective ignition switch. 
Spark timing out of adjustment. 

(continued) 
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Table 2 IGNITION TROUBLESHOOTING (continued) 

Symptom 

Engine misfires @ high 
lpeed 

Engine backfires 

Engine prelgnilion 

Engine noises (knocking 
• t power head) 

ignition coil fails 

Sperk plugs burn and foul 

Ignition causing high 
fuel consumption 

Probable cause 

See " Engine misfires @ idle." 
Coil breaks down. 
Coil shorts through insulation. 
Spark plug gap too wide. 
Wrong type spark plugs. 
Too much spark advance. 

Cracked spark plug insulator. 
Improper timing. 
Crossed spark plug wires. 
Improper ignition timing. 

Spark advanced too far. 
Incorrect type spark plug. 
Burned spark plug electrodes. 

Spark advanced too far . 

Extremely high voltage. 
Moisture formation. 
Excessive heat fr~m engine. 

Incorrect type plug. 
Fuel mixture too rich. 
Inferior grade of gasoline. 
Overheated engine. 
Excessive carbon in combustion chambers. 

Incorrect spark timing. 
Leaking high tension wire • . 
Incorrect spark plug gap. 
Fouled spark plugs. 
Incorrect spark advance. 
Weak ignition coil . 
Preignition. 

189 
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Symptom 

No fuel @ carburetor 

Flooding @ carburetor 

Rough operation 

Carburetor spit-back at idle 

Engine misfires 
at high speed 

Engine backfires 

Engine preignition 

Spark plugs burn and foul 

High gas consumption: 
Flooding or leaking 

• 
Overrich mixture 

Abnormal speeds 

Table 3 FUEL SYSTEM TROUBLESHOOTING 

Probable cause 

No gas in tank. 
Air vent in gas cap not open. 
Air vent in gas cap clogged. 
Fuel tank sitting on fuel line. 
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Fuel line fittings not properly connected to engine or fuel tank. 
Air leak @ fuel connection. 
Fuel pickup clogged. 
Defective fuel pump. 

Choke out of adjustment. 
High float level. 
Float stuck. 
Excessive fuel pump pressure. 
Float saturated beyond buoyancy. 

Dirt or water in fuel. 
Reed valve open or broken. 
Incorrect fuel level in carburetor bowl. 
Carburetor loose @ mounting flange. 
Throttle shutter not closing completely. 
Throttle shutter valve installed incorrectly. 

Chipped or broken reed valve(.). 

Dirty carburetor. 
Lean carburetor adjustment. 
Restriction in 1uel system. 
Low fuel pump pressure. 

Poor quality fuel. 
Air·fuel mixture too rich or too lean. 
Improperly adjusted carburetor. 

Excessive oil in fuel. 
Inferior grade of gasoline. 
Lean carburetor mixture. 

Fuel mixture too rich or inferior grade of gasoline. 

Cracked carburetor casting. 
Leaks @ line connections. 
Defective carburetor bowl gasket. 
High float level. 
Plugged vent hole in cover. 
Loose needle and seat. 
Defective needle valve seat gasket. 
Worn needle valve and seat. 
Foreign matter clogging needle valve. 
Worn float pin or bracket. 
Float binding in bowl. 
High fuel pump pressure. 
Choke lever stuck. 
High float level. 
High fuel pump pressure. 

Carburetor out of adjustment. 
Too much oil in fuel. 
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Table 4 STATOR RESISTANCE VALUES 

Engine Ohms 

1973-1975 e-

50 hp 1.0-2.0 3 
65-135 hp 
6 amp system 0.8-1.2 ~ 

12 amp system 0.3-0.7 

1976 

55 hp 1.0-1.6 
70-75 hp 0.6-1.2 
85-115 hp 
6 amp system 1.0-1 .4 
12 amp system 0.3-0.7 

135 hp 0.15-0.35 
-

1977 

55 hp 1.0-1 .6 
70-75 hp 0.6-1 .2 
85EL-115EL 
6 amp system 1.0-1.4 
12 amp system 0.3-0.7 

85TXL-115TXL 0.15-0.35 
t40-200 hp 0.15-0.35 

--
1978 

55 hp 
Vellowfgray 0.25-0.45 
Vellowfblue 0.1-0.3 

70-75 hp 0.6-1 .2 
V4 
6 amp system 0.8-1.2 
10 amp system 0.3-0.7 

V6 0.15-0.35 
-

1979-1984 

50, 55 and 60 hp 
Vellowfgray 0.25-0.45 
Vellow/blue 0.1-0.3 

70-75 hp 0.7-1.3 
V4 
6 amp system 0.8-1.6 
to amp system 0.3-0.7 

V6 0.3-0.7 

. 

(continued) 
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Table 4 STATOR RESISTANCE VALUES (continued' 

Engine Ohms 

-
1985 

50-60 hp 0.22-0.32 
70-150 hp 1.2-1.4 
90-140 hp 0.60-0.64 
185-235 hp 0.12-0.22 
I-

1986 
I-

50 hp 0.22 
60-150 hp 

6 amp system 1.2-1.4 
9 amp system 0.60-0.64 

150-200 hp 0.12-0.22 
I---

1987 

48-50 hp 0.22-0.32 
60-75 hp 1.2-1.4 
88-150 hp 

6 amp system 1.2-1 .4 
9 amp system 0.60-0.64 
35 amp system 0.12-0.22 

All others 
9 amp system 0.60-0.64 
35 amp system 0.12-0.22 

r-- - - -
1988-1989 

48-50 hp 0.22-0.32 
60-70 hp 1.2-1.4 
88-110 hp 

6 amp system 1.2-1.4 
9 amp system 0.65-0.75 

All others 
9 amp system 0.65-0.75 
35 amp system 0.12-0.22 

• 
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Lubrication, Maintenance and Tune-up 

The modern outboard motor delivers more 
power and performance than ever before, with 
higher compression ratios, new and improved 
electrical systems and other design advances. 
Proper lubrication, maintenance and tune-ups 
have thus become increasingly important as ways 
in which you can maintain a high level of 
performance, extend engine life and extract the 
maximum economy of operation. 

You can do your own lubrication, maintenance 
and tune-ups if you follow the correct procedures 
and use common sense. The following 
information is based on recommendations from 
Johnson and Evinrude that will help you keep 
your outboard motor operating at its peak 
performance level. 

Tables 1-4 are at the end of the chapter. 

LUBRICATION 

Proper Fuel Selection 

Two-stroke engines are lubricated by mixing 
oil with the fuel. The various components of the 

engine are thus lubricated as the fuel-oil mixture 
passes through the crankcase and cylinders. Since 
outboard fuel serves the dual function of 
producing ignition and distributing the 
lubrication, the use of low octane marine white 
gasolines should be avoided. Such gasolines also 
have a tendency to cause ring sticking and port 
plugging. 

In the past. Johnson and Evinrude have 
recommended the use of regular leaded gasoline 
with a minimum posted pump octane rating of 
87 (50-75 hp and V4) or 89 (V6). However. 
obtaining regular leaded gasoline is becoming 
extremely difficult and what can be found 
contains a very low amount of lead . 

For this reason, fuel recommendations have 
been changed on the earlier models which may 
result in some engine modifications to 
accommodate the new recommendation. Refer 
to the following. 

NOTE 
Gasoline cOflfaining methanol is 110/ 

recommended for use on J973-J986 
models. 
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I. 1973-1985 48-115 HP: 
a. 197365 HP, 1975-197875 HP and 1985 115 

HP-Lead-free regular, lead-free premi­
um, leaded regular, leaded premium or 
gasohol with a pump posted octane rating 
of 91 or higher. If a pump posted octane 
rating of 88 i, used , the maximum spark 
advance must be reduced 4°. If a pump 
posted octane rating of 86 is used, con­
,ult your local dealer as engine modifica­
tion, mw,t be performed in addition to 
reducing maximum spark advance. 

b. All other models-lead-free regular, lead­
free premium, leaded regular, leaded 
premium or gasohol with a pump posted 
octane rating of 86 or higher. 

~ 1973-1985 135-235 HP-Lead-free regular. 
lead-free premium. leaded regular. leaded 
premium or gasohol with a pump posted octane 
rating of 91 or higher. If a pump posted octane 
rating of 88 is used. the maximum spark advance 
must be reduced 4° except on 1983-1985 150 XP'" 
and GT'" models. If a pump posted octane rating 
of 86 is used, consult your local dealer as engine 
modifications must be performed in addition to 
reducing maximum spark advance. 
3. All 1986 models-Lead-free regular, lead-free 
premium. leaded regular, leaded premium or 
gasohol with a pump posted octane rating of 86 
or higher. 
4. All 1987-1989 models-Lead-free regular, 
lead-free premium. leaded regular, leaded 
premium or gasohol with a pump posted octane 
rating of 87 or higher. A gasoline/methanol 
mixture may be used if the mixture contains no 
//lore /han 5 percent methanol plus 5 percent 
co,olvent alcohols and meets the pump posted 
octane rating of 87. 

• 

Sour Fuel 

Fuel should not be stored for more than 60 
days (under ideal conditions). Gasoline forms 
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gum and varnish deposits as it ages. Such fuel 
will cause starting problems. A fuel additive such 
as OMC 2+4 Fuel Conditioner should be used 
to prevent gum and varnish formation during 
storage or prolonged periods of non-use but it 
i, always better to drain the tank in such cases. 
Alway, use fresh gasoline when mixing fuel for 
your outboard. 

Gasohol 

Some gasolines ,old for marine use now 
contain alcohol, although this fact may not be 
advertised. A mixture of 10 percent ethyl alcohol 
or ethanol and 90 percent unleaded gasoline is 
called gasohol. This is considered suitable for 
use in Johnson and Evinrude outboards. Some 
gasolines, however. contain methyl alcohol or 
methanol. This i, no/ recommended for 
1973-1986 outboards and only under the 
provisions outlined under Proper Fuel Selec/;oll 
in this chapter for 1987-1989 models. 

Fuels with an alcohol content tend to slowly 
absorb moisture from the air. When the moisture 
content of the fuel reache, approximately one 
percent , it combines with the alcohol and 
separates from the fuel. This separation does not 
normally occur when gasohol is used in an 
automobile, as the tank is generally emptied 
within a few days after filling it. 

The problem does occur in marine use, 
however. because boats often remain idle between 
start-ups for days or even weeks. This length of 
time permits separation to take place. The 
alcohol-water mixture settles at the bottom of the 
fuel tank . Since outboard motors will not run on 
this mixture, it is necessary to drain the fuel tank, 
nush out the fuel system with clean gasoline and 
then remove, clean and reinstall the spark plugs 
before the engine can be started . 

Continued use of fuels containing methanol 
can cause deterioration of fuel system 
components. The major danger of using gasohol 
in an outboard motor is that a shot of the water­
alcohol mix may be picked up and sent to one 
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of the carburetors of a multicylinder engine. 
Since this mixture contains no oil. it will wash 
oil off the bore of any cylinder it enters. The other 
carburetor receiving good fuel-oil mixture will 
keep the engine running while the cylinder 
receiving the water-alcohol mixture can suffer 
internal damage. 

The problem of unlabeled gasohol has become 
so prevalent around the United States that Miller 
Tools (32615 Park Lane, Garden City, MI48135) 
now offers an Alcohol Detection Kit (part No. 
C-4846) so that owners and mechanics can 
determine the quality of fuel being used. 

The kit cannot differentiate between types of 
alcohol (ethanol, methanol, etc.) nor is it 
considered to be absolutely accurate from a 
scientific standpoint, but it is accurate enough 
to determine whether or not there is sufficient 
alcohol in the fuel to cause the user to take 
precautions. 

If gasohol or a gasoline/methanol mixture 
(1987-1989 models) is used with any regularity, 
Johnson and Evinrude recommend that the 
carburetor jets be changed to provide a richer 
mixture to maintain good performance and 
prevent possible engine damage. See your dealer 
for recommended rejetting according to your 
needs. 

Recommended Fuel Mixture 

NOTE 
If engine is equipped lVith Variable Ratio 
Oiling (VRO) or OMC ECOIlOmixer, ,,'ad 
this chapter and thell refer to Chapter 
Eleven. 

Use the specified gasoline for your Johnson 
or Evinrude outboard and mix with Johnson or 
Evinrude Outboard Lubricant in the following 
ratios: 

CAUTION 
Do 1101, under any circumstances, use 
multigrade or other high detergelll 

aUlOfllorh'e oils or oils containing 
metallic additil'es. Such oils are harmful 
10 2-stroke engines. Since they do nO/mix 
properly lVith gasoline, do not bum as 
2-cyc/e oils do and leal'e all ash residue, 
their use may result ill pis/on scoring I 
bearillg failure or other ellgille damage. 

a. Thoroughly mix one pint of Johnson or 
Evinrude Outboard Lubricant with each 
6 gallons of gasoline in your remote fuel 
tank. This provides a 50: I mixture. 

b. Operation in Canada requires mixing one 
U.S. pint of Johnson or Evinrude Out­
board Lubricant to each 5 Imperial gal­
lons of gasoline in the remote fuel tank. 

If Johnson or Evinrude Outboard Lubricant 
is not available, any high-quality 2-stroke oil 
intended for outboard use may be substituted 
provided the oil meets NMMA (BIA) rating TC­
W II or TC-W and specifies so on the container. 
Follow the manufacturer's mixing instructions on 
the container but do not exceed a 50: I ratio. 

Correct Fuel Mixing 

WARNING 
Gasoline is an ertremejire hazan/, Nel'er 
use gasoline near hear, .\parks orj7aml'. 
Do not smoke IVhile mixillg fuel. 

Mix the fuel and oil outdoors or in a well­
ventilated indoor location. Using less than the 
specified amount of oil can result in insufficient 
lubrication and serious engine damage. Using 
more oil than specified causes spark plug fouling, 
erratic carburetion, excessive smoking and rapid 
carbon accumulation. 

Cleanliness is of prime importance. Even a 
very small particle of dirt can cause carburetion 
problems. Always use fresh gasoline. Gum and 
varnish deposits tend to form in gasoline stored 
in a tank for any length oftime. Use of sour fuel 
can result in carburetor problems and spark plug 
fouling. 
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Above 32 ° F (0 ° C) 

Measure the required amounts of gasoline and 
oil accurately. Pour the Outboard Lubricant into 
the portable tank and add the fuel. Install the tank 
filler cap and mix the fuel by tipping the tank 
on its side and back to an upright position several 
times. See Figure 1. 

If a built-in tank is used, insert a large metal 
filter funnel in the tank filler neck. Slowly pour 
the Outboard Lubricant into the funnel at the 
same time the tank is being filled with gasoline. 
See Figure 2. 

Below 32° F (0 ° C) 

Measure the required amounts of gasoline and 
oil accurately. Pour about one gallon of gasoline 
in the tank and add the required amount of 
Outboard Lubricant. Install the tank filler cap 
and shakc the tank to thoroughly mix the fuel 
and oil. Remove the cap and add the balance of 
the gasoline. 

If a built-in tank is used. insert a large metal 
filter funnel in the tank filler neck. Mix the 
required amount of Outboard Lubricant with one 
gallon of gasoline in a separate container. Slowly 
pour the mixture into the funnel at the same time 
the tank is being filled with gasoline. 

Consistent Fuel Mixtures 

The carburetor idle adjustment is sensitive to 
fuel mixture variations which result from the use 
of different oils and gasolines or from inaccurate 
mcasuring and mixing. This may require 
readjustment of the idle needle. To prevent the 
necessi ty for constant readjustment of the 
carburetor from one batch of fuel to the next , 
always be consistent. Prepare each batch of fuel 
exactly the same as previous ones. 

Pre-mixed fuels sold at some marinas are not 
recommended for use in Johnson or Evinrude 
outboards, since the quality and consistency of 
pre-mixed fuels can vary greatly. The possibility 
of engine damage resulting from use of an 
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incorrect fuel mixture outweighs the convenience 
offered by pre-mixed fuel. This is especially true 
if the marina includes alcohol in its pre-mixed 
fuel. The alcohol tends to settle at the bottom 
of the storage tank. See Gasohol in this chapter. 

Lower Drive Unit Lubrication 

Replace the lower drive unit lubricant after the 
first 20 hours of operation. Check every 50 hours 
of operation and top up if necessary. Drain and 
refill every 100 hours of operation or at least once 
a season. Use OMC HI-VIS Gearcase Lubricant. 
If not available. OMC Premium Blend Gearcase 

Portable tank 

CD 

Built·in tank 

Fuel nozzle 
must contact 
tunnel 
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Lube can be used as a substitute in all except V6 
gearcases. 

CAUTION 
Do Ilot use regular automotive grease in 
the lower drive unit. Its expallsion and 
foam characteristics are not suitable for 
marine use. 

CONTROL SHAFT 
AND LEVER BUSHINGS 

I. Disconnect the negative battery cable or the 
armature plate-to-power pack wiring to eliminate 
any accidental starting of the motor. 
2. Place a suitable container under the gearcase. 

CAUTION 
Never lubricate the gearcase wit/Will first 
removing the oil level screw, as the 
injected lubricam displaces air ",hich 
must be allowed to escape. The gearcase 
cannot be completely filled otherwise. 

3. Locate and remove the oil level plug and 
washer (A, Figure 3, typical). 
4. Locate and remove the drain/fill plug and 
washer (B, Figure 3, typical) . 
S. Allow the lubricant to completely drain. 
6. Inject OMC HI-VIS Gearcase Lubricant into 
the drain/fill plug hole until excess fluid flows 
out the oil level plug hole. 
7. Drain about one ounce of fluid to allow for 
lubricant expansion. 
8. Install the oil level plug. Remove the lubricant 
tube or nozzle from drain/fill hole and install the 
drain/fill plug. Be sure the washers are in place 
under the head of each, so that water will not 
leak past the threads into the housing. Tighten 
both plugs to 60-80 in .-lb. (7-9 N-m). 

Other Lubrication Points 

Refer to Figures 4-15 (typical) and Table 1 for 
other lubricant points, frequency of lubrication 
and lubricant to be used . 

CAUTION 
When lubricating the steering cable 011 

models so equipped, make sure its core 
is fully retracted into the cable housillg. 
Lubricating the cable while extended call 
cause a hydraulic lock to occur. 

Salt Water Corrosion of 
Gear Housing Bearing Carrier/Nut 

Salt water corrosion that is allowed to build 
up unchecked can eventually split the gear 
housing and destroy the lower unit. If the motor 
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SHIFT SHAFT 
ANO LEVER FITTINGS 

® 
LINKAGE 

CHAPTER FOUR 

CARBURETOR, CAM 
AND THROTTLE LINKAGE 

BUSHINGS, BEARINGS 
AND LINKAGE 

~[ 
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SHI"SHA" 
AND LEVER FITTING 

SWIVEL BRACKET, 
TILT LEVER AND SHA" 

4 

/ 

® TILT TUBE SHA" ® 
MOTOR COVER LEVER SHA"S 



 
 

200 

is used in salt water, remove the propeller 
assembly and bearing housing at least once a year 
after the initial 20-hour inspection. Clean all 
corrosive deposits and dried-up lubricant from 
each end of the housing (Figure 16). Lubricate 
the bearing housing, O-ring and screw threads 
with OMC Gasket Sealing Compound. Install 
bearing housing and tighten screws to 
specifications (Chapter Nine). 

STORAGE 

The major consideration in preparing an 
outboard motor for storage is to protect it from 
rust, corrosion and dirt. Johnson and Evinrude 
recommend the following procedure. 
I. If boat is equipped with a built-in fuel tank, 
add one ounce of OMC 2+4 fuel conditioner to 
fuel tank for each gallon of fuel tank capacity. 
Top off fuel tank with recommended fuel shown 
in this chapter. 
2. Operate the motor in a test tank with the 
proper test wheel or on the boat in the water. 
Start the engine and allow it to warm up while 
allowing the stabilized fuel to circulate. 
3. Stop the engine after approximately five 
minutes. 
4. In a portable six gallon fuel tank, prepare the 
following storage mixture: 

a. Add five gallons of recommended fuel. 
b. Add two quarts of OMC Storage Fogging 

Oil. 
c. Add one pint of Evinrude or Johnson 

Outboard Lubricant. 
d. Add one pint of OMC 2+4 fuel 

conditioner. 
5. Thoroughly blend mixture in fuel tank. 
6. Connect storage mixture to engine. 
7. Operate the motor in a test tank with the 
proper test wheel or on the boat in the water. 
Start the engine and operate at approximately 
1500 rpm for five minutes. 

NOTE 
On mriable ratio oiling (VRO) equipped 
models, do not disconnect fuel hose lVith 

CHAPTER FOUR 

® 
POWER TRIMITILT RESERVOIR 

IC=I 

® 
STARTER PINION GEAR 
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engine running in an allempt to rllII the 
carburetors dry. When a 101V all/OUIII of 
gasoline is supplied to the VRO pllmp, 
a fuel mixture with a high oil to gasoline 
ratio is created. 771e reslliting mixture 
could cause excessive oil consumption 
and difficult)' in restarting. 

8. Stop the engine and disconnect the storage 
mixture. 

® 

® 

SWIVEL BRACKET, TILT/TRIM 
LOCK, TILT/RUN LEVER 
AND REVERSE LOCK 

9. Remove the engine cover. 
10. Remove the spark plugs as described in this 
chapter. 
II. Spray a liberal amount of OMC Storage 
Fogging Oil through spark plug holes into each 
cylinder. 
12. Rotate flywheel several rotations clockwise 
to distribute the OMC Storage Fogging Oil 
throughout the cylinder. 
13. Remove the outboard motor from the test 
tank or water and rotate the flywheel several 
rotations clockwise to drain any water from the 
water pump. 
14. Clean and regap or replace plugs. Leave 
spark plug leads disconnected. 
15. If storage fuel mixture is not to be used on 
any other outboard motors, safely drain and clean 
fuel tanle For regular use portable tank, stabilize 
fuel as recommended with OMC 2+4 fuel 
conditioner or drain and clean fuel tank. Store 
tank(s) in a well-ventilated area away from heat 
or open flame. 
16. Drain and refill gearcase as described in this 
chapter. Check condition of level and drainlfill 
plug gaskets. Replace as required. 
17. Refer to Figures 4-15 and Table 1 as 
appropriate and lubricate motor at all specified 
points. 
18. Remove and check propeller condition . 
Remove any burring from drive pin hole and 
replace drive pin if worn or bent. Look for 
propeller shaft seal damage from fishing line. 
Clean and lubricate propeller shaft with OMC 
Triple-Guard grease. Reinstall propeller with a 
new cotter pin or tab lock washer. 
19. Clean all external parts of the motor with 
OMC All-Purpose Marine Cleaner and apply a 
good quality marine polish. 
20. Store the outboard motor in an upright 
position in a dry and well-ventilated area. 
21. Service the battery as follows: 

a. Disconnect the negative battery cable, then 
the positive battery cable. 

b. Remove all grease, corrosion and dirt from 
the battery surface. 
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c. Check the electrolyte level in each battery 
cell and top up with distilled water, if 
necessary. Fluid level in each cell should 
not be higher than 3116 in. above the 
perforated baffles. 

d. Lubricate the terminal bolts with grease 
or petroleum jelly. 

CAUTION 
11 dlsc/wrged haltery call he 
dc/11Iaged hy jrel':.iIlR. 

c. With the battery in a fully charged 
conuition (specific gravity 1.260-1.275). 
store in a dry place where the temperature 
will not drop below freezing. Do not store 
on a concrete surface. 

r. Recharge the battery every 45 days or 
whenever the specific gravity drops below 
I. 230. Before chargi ng, cover the plates 
with distilled water, but not more than 3/16 
in. above the perforated baffles. The 
charge rate should not exceed 6 amps. 
Discontinue charging when the specific 
gravity reaches 1.260 at 80° F (27 ° C). 

g. Before placing the battery back into service 
after winter storage, remove the excess 
grease from the terminals, leaving a small 
amount on. Install battery in a fully 
charged state. 

COMPLETE SUBMERSION 

An outboard motor which has been lost 
overboard should be recovered as quickly as 
possible. If lost in salt water or fresh water 
containing sand or silt, disassemble and clean 
it immediately-any delay will result in rust and 
corrosion of internal cOIJlponents once it has been 
removed from the water. 

If the motor was running when it was lost, do 
not attempt to start it until it has been 
disassembled and checked. Internal components 
may be out of alignment and running the motor 
may cause permanent damage. 

CHAPTER FOUR 

The following emergency steps should be 
accomplished immediately if the motor was lost 
in fresh water. 

CAUTION 
If it is 1I0t pos.lible 10 disassemble alld 
clean the motor immediately, resubmerge 
it ill fresh water 10 prevelll rust and 
('o,ro.\'ioll formatioll lintil such lime as 
if Ctlll he proplyrly selTiced. 

I. Remove the engine cover. 
2. Remove the spark plugs as described in this 
chapter. 
3. Disconnect connector(s) between stator 
charge coil(,) and power pack(s). 
4. Remove the carburetor float bowl drain 
screws if so equipped. See Chapter Six. 
5. Wash the outside of the motor with clean 
water to remove weeds. mud and other debris. 

CAUTION 
If there is a possibility thm s{(lId or silt 
may hOl'C elltered the power head or 
gearclIse, do not try /() start the motor 
Of sel'ere infernal damage may occur. 

6. Drain as much water as possible from the 
power head by placing the motor in a horizontal 
position. Use the starter rope to rotate the 
flywheel with the spark plug holes facing 
downward. 

CAUTION 
Do /wt force the mOlor if it does 1I0tlllm 
OI'er freelv. 771is may be all illdicatioll of 
internal damage such as a bellt 
connecting rod or brokell piston. 

7. Pour either Evinrude or Johnson Outboard 
Lubricant into cylinders through spark plug 
holes. 
8. Remove carburetors and disassemble. See 
Chapter Six. 
9. Disassemble electric starter motor, if so 
equipped, and disconnect all electrical 
connections. Wash with clean fresh water. Spray 
all electrical components and connections with 
a water displacing electrical spray and allow to 
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dry. Reassemble electric starter motor, if so 
equipped, and reconnect all electrical 
connections. 
10. Reinstall spark plugs, carburetors and 
electric starter motor if so equipped. 
II. Blend a fresh fuel mixture following OMC's 
recommended engine break-in procedure. Try 
starting the motor. If the motor will start, let it 
run at least 30 minutes following OMC's 
recommended engine break-in procedure. 
12. If motor will not start in Step II, try to 
diagnose the cause as fuel, electrical or 
mechanical, then correct. I f the engine cannot 
be started within three hours , disassemble, clean 
and oil all parts thoroughly as soon as possible. 

ANTI-CORROSION MAl TE ANCE 

I. Flush the cooling system with fresh water as 
described in this chapter after each use in salt 
water. Wash exterior with fresh water. 

® 

2. Dry exterior of motor and apply primer over 
any paint nicks and scratches. Use only tin anti­
fouling paint; do not use paints containing 
mercury or copper. Do not paint sacrificial zinc 
anodes or trim tab. 
3. Apply OMC Black Neoprene Dip to all 
exposed electrical connections except the positive 
terminal on the starter solenoid. 
4. Check sacrificial anodes and replace any that 
are less than two-thirds their original size. 
5. Lubricate more frequently than specified in 
Thble 1. If used consistently in salt water, reduce 
lubrication intervals by one-half. 

ENGINE FLUSHING 

Periodic engine flushing will prevent salt or 
silt deposits from accumulating in the water 
passageways. This procedure should also be 
performed whenever an outboard motor is 
operated in salt water or polluted water. 

Keep the motor in an upright position during 
and after flushing. This prevents water from 
passing into the power head through the drive 
shaft housing and exhaust ports during the 
flushing procedure. It also eliminates the 
possibility of residual water being trapped in the 
drive shaft housing or other passageways. 

Johnson and Evinrude recommend that the 
outboard be run with a test wheel instead of the 
propeller when operated in a test tank or with 
a flush-test device. See Figure 17 (typical). Test 
wheel recommendations are given in Table 2 . 
1. Remove the propeller and install the correct 
test wheel. 
2. Allach the flushing device according to 
manufacturer's instructions. See Figure 18 
(typical). 
3. Connect a garden hose between a water tap 
and the flushing device. 
4. Open the water tap partially-do not use full 
pressure. 
5. Shift into NEUTRAL, then start motor. Keep 
engine speed at approximately 1,500 rpm. 
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6. Adjm,t water flow ~o that there is a slight loss 
of water around the rubber cups of the flushing 
device. 
7. Check the motor to make sure that water is 
being di;charged from the "tell-tale" nozzle. If 
it is not. stop the motor immediately and 
determine the cause of the problem. 

CAUTION 
Flll.lh the mO/or for at least 5 mill Illes if 
used in salt waler. 

8. Flu~h motor until discharged water is clear. 
Stop motor. 
9. Close water tap and remove flushing device 
from lower unit. 
10. Remove test wheel and reinstall propeller. 

TUNE-UP 

A tune-up consists of a series of inspections. 
adjustments and parts replacements to 
compensate for normal wear and deterioration 
of outboard motor components. Regular tune-ups 
are important for power. performance and 
economy. johnson and Evinrude recommend that 
their outboards be serviced every 6 months or 
SO hours of operation . If subjected to limited use. 
the engine should be tuned at least once a year. 

Since proper outboard motor operation 
depend,> upon a number of interrelated sY'>tem 
function'>. a tune-up consisting of only one or 
two corrections will seldom give lasting results. 
For beM results. a thorough and systematic 
procedure of analysis and correction is necessary. 

Prior to performing a tune-up. it is a good idea 
to flush the motor as described in this chapter 
and check for satisfactory water pump operation . 

The tune-up sequence recommended by 
johnson and Evinrude Include~ the following: 

a . Compre'>sion check. 
b. Spark plug service. 
c. Lower unit and water pump check. 
d . Fuel sy;tem serv ice. 
e. Ignition system service. 

CHAPTER FOUR 

f. Ballery. starter motor and solenoid check 
(if so equipped) . 

g . Internal wiring harness. 
h. Engine synchronization and adju,>tment. 
i. Performance test (on boat). 
Any time the fuel or ignition systems are 

adjusted or defective parts replaced. the engine 
timing. synchronization and linkage adju'>tment 
//IUSI be checked. These procedures are described 
in Chapter Five. Perform the synchroni/.ation and 
linkage adjustment procedure for your engine 
before running the performance te~t. 

Compression Check 

An accurate cylinder compre>sion check give,> 
a good idea of the condition of the basic worl..lIlg 
parts of the engine. It is also an important first 
step in any tune-up. as a motor with low or 
unequal compres~ion between cyllllder .. Cali/wI 

be satisfactorily tuned . Any compression 
problem discovered during this check must be 
corrected before continuing with the tllne-up 
procedure. 
\. With the engine warm. disconnect the spark 
plug wires and remove the plugs as described in 
this chapter. 

FlUSh 

Garden hose 
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2. Disconnect the power pack-to-armature plate 
connector to disable the ignition system. 
3. Connect the compression tester to the top 
spark plug hole according to manufacturer's 
instructions (Figure 19) . 
4. Make sure the throttle is held wide open and 
crank the engine through at least 4 compression 
strokes. Record the gauge reading. 
5. Repeat Step 3 and Step 4 on each remaining 
cylinder. 

While minimum cylinder compression should 
not be less than 100 psi, the actual readings are 
not as important as the differences in readings 
when interpreting the results. A variation of more 
than 15 psi between 2 cylinders indicates a 
problem with the lower reading cylinder, such 
as worn or sticking piston rings and/or scored 
pistons or cylinders. In such cases, pour a 
tablespoon of engine oil into the suspect cylinder 
and repeat Step 3 and Step 4 . If the compression 
is raised significantly (by 10 psi in an old engine), 
the rings are worn and should be replaced . 

If the power head shows signs of overheating 
(discolored or scorched paint) but the 
compression test turns up nothing abnormal, 

check the cylinder(s) visually through the transfer 
ports for possible scoring. A cylinder can be 
slightly scored and still deliver a relatively good 
compression reading. In such a case. it is also 
a good idea to double-check the water pump 
operation as a possible cause for overheating. 

Spark Plug Selection 

Johnson and Evinrude outboards are equipped 
with Champion or AC spark plugs selected for 
average use conditions. Under adverse usc 
conditions, the recommended spark plug may 
foul or overheat. In such cases, check the ignition 
and carburetion systems to make sure they are 
operating correctly. If no defect is found. replace 
the spark plug with one of a hotter or colder heat 
range as required . Table 3 gives the 
recommended spark plugs for all models covered 
in this book. Table 4 contains a cross-reference 
for Champion, NGK , AC, Motorcraft and 
Autolite spark plugs. 

Spark Plug Removal 

GlUTtON 
Whene\'er the spark plugs are remm·eli. 
din arou"d them can fall illlo the plug 
holes. 77,is can cause engine dall/age 
that is expensive 10 repair. 

I. Blowout any foreign matter from around the 
spark plugs with compressed air. Use a 
compressor if you have one. If you do not. use 
a can of compressed inert gas, available from 
photo stores. 
2. Disconnect the spark plug wires (Figure 20. 
typical) by twisting the wire boot back and forth 
on the plug insulator while pulling outward. 
Pulling on the wire instead of the boot may cause 
internal damage to the wire. 
3. Remove the plugs with an appropriate size 
spark plug socket. Keep the plugs in order so 
you know which cylinder they came from. 
4. Examine each spark plug. See Figure 2] for 
conventional gap plugs and Figure 22 for surface 
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gap plug. Compare plug condition with Figure 
23 (conventional gap) or Figure 24 (surfuce gap). 
Srar~ plug condition indicates engine condition 
and can warn of developing trouble. 
5. Check each plug for make and heat range. All 
should be of the ,ame make and number or heat 
range . 
6. Discard the plugs . Although they could be 
cleaned and reused if in good condition. they 
,c1dOIl1 last vcry long. New plugs are inexpensive 
and lar more reliable. 

Spark Plug Gapping 
(Conventional Gal> Only) 

Ncw plug, should be carefully gapped to 
~n\ur~ a reliable. con,i,tent spark. Use a special 
,par~ plug tool with a wire gauge. See Figure ® 
25 lor one common type. 
I. Rcmove the plugs and gaskets from the boxes. 
Install the gasket>. 

NOTE 
SOllie plUM brallds ilia), "m'e slIIal/ elld 
piecl's that IfIlI.\/ bl~ screwed 011 Figure 
16 before the plugs call be used . 

.., Insert an appropriate wire gauge (see Table 
3) hetween thc electrodes. If the gap is correct, 
there will be a slight drag as the wire is pulled 
through. If there is no drag or if the wire will 
not pull through. bcnd the side electrode with 
the gapping tool (Figure 27) to change the gap. 
Rcmcasure with the wire gauge. @ 

CAUTION 
Nerer II)' 10 close the electrode gap by 
tapping the .Il){trk plug on a solid .Ill/face. 
This call dalllage the plug intemal/y. 
A!lmys u.le the gapping alld adjusting 
tool 10 opell or close the gap. 

Spark Plug Installation 

Improper installation of spark plugs is one of 
the most common causes of poor spark plug 
performance in outboard motors. The gasket on 

CHAPTER FOUR 
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® SPARK PLUG ANALYSIS 
(CONVENTIONAL GAP SPARK PLUGS) 

A 

E 

A. Normal-Light tan to gray color 0' 
Insulator Indicates correct heat range. 
Few deposits are present and the 
electrodes are not burned. 

B. Core bridging-These defects Bre caused 
by excessive combustion chamber 
deposits striking and adhering to the 
tiring end 0' the plug. In this case, they 
wedge or fuse between the electrode and 
core n08e. They originate from the piston 
and cylinder head surfaces. Deposits are 
formed by one or more of the following : 

I . Excessive carbon In cylinder. 
b. Use of non-recommended oils. 
c. Immediate high-speed operation after 

prolonged troll ing. 
d. Improper fuel-oll ratio. 

C. Wet fouling-Damp or wet , black carbon 
coating over entire firing end of plug. 
Forms .Judge In some engines. Caused by 
one or more of the following: 

a. Spark plug heat range too cold. 
b. Prolonged trolling. 
c. Low-speed carburetor adjustment too 

rich. 

B 

'. 

d. Improper fuel-oil ratio. 
e. Induction manifold bleed-off passage 

obstructed. 
f . Worn or defective breaker points. 

O. Gap bridging-Similar to core bridging, 
except the combustion particles are 
wedged or fused between the electrodes. 
Causes are the same. 

E. Overheating-Badly worn electrodes and 
premature gap wear are Indicative of this 
problem , along with a gray or white 
" blistered " appearance on the Insulator. 
Caused by one or more of the following : 

• . Spark plug heat range too hot. 
b. Incorrect propeller usage, causing 

engine to lug. 
c. Worn or defective water pump. 
d . Restricted water Intake or restriction 

somewhere In the COOling system. 
F. Ash deposits or lead fouling-Ash 

deposits are light brown to white In color 
and result from use of fuel or all 
additives. lead fouling produces a 
yellowish brown discoloration and can be 
avoided by using unleaded fuels. 

207 
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® 
B 

E F 

" --
SURFACE GAP 
SPARK PLUG ANALYSIS 

A. Normal-Light tan or gray colored deposits 
indicate that the engine/ ignition system 
condition is good. Electrode wear indicates 
normal spark rotation. 
B. Worn out-Excessive electrode wear 
can cause hard starting or 8 misfire during 
acceleration. 
C. Cold fouled- Wet oil -fuel deposits are 
caused by " drowning" the plug with raw fuel 
mix during cranking, overrich carburetion 
or an improper fuel-oil ratio. Weak ignition 
will also contribute to this condition. 

D. Carbon tracking-Electrically conductive 
deposits on the firing end provide a low­
resistance path for the Yol18ge. Carbon 
tracks form and can cause misfires. 
E. Concentrated arc-Multi-colored appearance 
is normal. It is caused by electricity 
consistently following the same firing path. 
Arc path changes with deposit conductivity and 
gap erosion. 
F. Aluminum throw-oil-Caused by preignition. 
This is not a plug problem but the result 
of engine damage. Check engine to determine 
cause and extent 0' damage. 
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the plug must be fully compressed against a clean 
plug seat in order for heat transfer to take place 
effectively. This requires close attention to proper 
tightening during installation. 
\. Inspect the spark plug hole threads and clean 
them with a thread chaser (Figure 28). Wipe the 
~linder head seats clean before installing the new 
plugs. 
2. Screw each plug in by hand until it seats. Very 
little effort is required. If force is necessary, the 
plug is cross-threaded. Unscrew it and try again. 

d o 

3. Tighten the spark plugs. I f you have a torque 
wrench, tighten to 17-20 ft.-lb . (24-27 N·m). If 
not, seat the plug finger-tight on the gasket. then 
tighten an additional ',4 turn with a wrench . 
4. Inspect each spark plug wire before 
reconnecting it to its cylinder. If im,ulalion is 
damaged or deteriorated. install a new plug wire. 
Push wire boot onto plug terminal and makc sure 
it seats fully. 

Lower Unit and Water Pump Check 

A faulty water pump or one that performs 
below specifications can result in extensive 
engine damage. Thus, it is a good idea to replace 
the water pump impeller, seals and gaskets once 
a year or whenever the lower unit is removed for 
service. See Chapter Nine. 

Fuel System Service 

The clearance between the carburetor and 
choke shutter should not be greater than 0.015 
in. when the choke is closed or a hard starting 

® 

((J) 
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condilion will re,ult. When changing from one 
brand of ga,oline to another. it may be necessary 
to rcadjll',t the carburetor idle mixture needle 
,lightly (1 14 turn) to accommodate the variations 
In \olatillty. 

Fuel Line~ 

I. Visually check all fuel lines for kinks. leaks. 
,klCrioration or other damage. I 
2. D"connect fuel lines and blowout with 
comprc"ed air to dislodge any contamination or 
I(lrcign material. 
3. Coat fuel line fittings sparingly with OMC 
Gasket Scaling Compound and reconnect the 
lines . 

Engine Fuel Filter 

Three types of engine fuel filters are used: an 
mime dispo, able filter installed prior to the fuel 
pump. an Inline filter canister installed prior to 
thc fuel pump and a filter screen located within 
the fuel pump. 

I nline Dispo,able Filter 

I. Rcmove the engine cover. 
2. Remove the filter hose clamps and replace the 
filter. 
3. Inspect fuel hose and replace if damage is 
noted . 
4 . I nstall hose clamps. 

Inline Filter Canister 

Refer to Figure 29 for thi, procedure. 
I. Remove the engine cover. 
2. Unscrew the inline filter cover and remove 
the filter clement. 
3. Clean the filter clement in solvent and blow 
dry with compressed air. 
4 . Blow any particles from the filter canister 
with compressed air. 
5. Rein,tall the filter element. 
6. Install the filter cover. 
7. Check filter canister for leakage by priming 
the fuel system with the fuel line primer bulb. 

CHAPTER FOUR 

® 
FUEL FIL TEA ASSEMBLY 

1. Filter cover 
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Fuel Pump Filler 

I. Remove the bolt holding the filter cover to the 
fuel pump (Figure 30) . 
2. Remove the filter screen from the filter cover 
or pump housing (A, Figure 31). 
3. Remove and discard the filter cover ga5ket (B, 
Figure 31). 

4. Clean the screen in OMC Engine Cleaner. 
If screen is excessively dirty or plugged, discard 
it and install a new one. 
5. Install the filter screen in the filter cover (A, 
Figure 31). 
6. Reinstall the filter cover to the fuel pump with 
a new gasket and tighten the screw securely 
(Figure 30). 
7. Check filter assembly for leakage by priming 
fuel system with fuel line primer bulb. 

Fuel Pump 

The fuel pump does not generally require 
service during a tune-up. However, if the engine 
has 50 hours on it since the fuel pump was last 
serviced, it is a good idea to remove and 
disassemble the pump, inspect each part carefully 
for wear or damage and reassemble it with a new 
diaphragm and gaskets. See Chapter Six. 

Fuel pump diaphragms are fragile and a 
defective one often produces symptoms that 
appear to be an ignition system problem. A 
common malfunction results from a tiny pinhole 
or crack in the diaphragm caused by an engine 
backfire. This defect allows gasoline to enter the 
crankcase and wet-foul the spark plug at idle 
speed, causing hard starting and engine stall at 
low rpm. The problem disappears at higher 
speeds, as fuel quantity is limited. Since the plug 
is not fouled by excess fuel at higher speeds, it 
fi res normally. 

Fuel Pump Pressure Test 
(50-75 hpj 

Perform this test with the engine running in 
a test tank or on the boat in the water. 
I. Momentarily loosen the fuel tank cap to 
release any pressure. Make sure fuel tank is not 
more than 24 in. below the fuel pump. 
2. Tee a pressure gauge between the carburetor 
and fuel pump (Figure 32). 
3. Connect a tachometer according to 
manufacturer's specifications. 
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4. Start the engine and note the pressure gauge. 
The pump pressure must be at least I psi at 600 
rpm, I.S psi at 2,SOO-3,000 rpm and 2.S psi at 
4,SOO rpm. If not , rebuild the fuel pump with 
a new diaphragm and gaskets. See Chapter Six. 

Fuel Pump Pressure Test 
(V4 and V6) 

Perform thi, test with the engine running in 
a te!>t tank or on the boat in the water. Refer to 
Figure 33 (V4) or Figure 34 (V6) for this 
procedure. 
I. Momentarily loosen the fuel tank cap to 
release any pressure. Make sure fuel tank is not 
more than 24 in. below the fuel pump. 
2A. V4-Tee a pressure gauge between the 
carburetor and fuel pump. See Figure 33. 
28. V6-Tee a pressure gauge between the 
carburetor and lower fuel pump. See Figure 34. 
3. Connect a tachometer according to 
manufacturer's specifications. 
4. Remove the fuel pump filter cover(s) and 
make sure the filter(s) are clean. 
S. Start the engine and run at full throttle for one 
minute to stabilize pump pressure. The pressure 
should be between 2'h-6 psi. 
6A. If the pressure is less than 2'h psi , stop the 
engine and pressurize the fuel system with the 
primer bulb. Hold the pressure and inspect the 
pump(s), lines and fittings for leaks. If there are 
no leaks, replace the fuel pump. On V6 engines, 
replace one pump and repeat the test. If the 
pressure is still too low, the other pump is the 
defective one. 
6B. If the pressure is 2 'h-3'h psi with a portable 
fuel tank and the fuel pump filter is new or clean, 
the pump should be replaced, as it will cause 
problems as the filter screen gradually gets dirty. 
6C. If the pressure is less than 2'h psi and the 
boat has a built-in fuel tank, connect the engine 
to a portable fuel tank and repeat the test. If the 
pressure increases when the engine is connected 
to the portable tank, there is a restriction 
!>omewhere in the built-in tank system. 

CHAPTER FOUR 

Engine Synchronization and 
Linkage Adjustment 

See Chapter Five. 

Performance Test (On Boat) 

Before performance testing the engine, make 
sure that the boat bottom is cleaned of alllllarine 
growth and that there is no evidence of a "hook" 

To carburetors 

PRESSURE T EST CONNECTION 
(INLINE ENGINES) 

® PRESSURE TEST CONNECTIONS 
(V4 ENGINE) 

4 

1. Hose 
2. Tee 
3. Fabricaled line 2 4. Pressure gauge 
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or "rocker" in the bottom . Any of these 
conditions will reduce performance considerably. 

The boat should be performance tested with 
an average load and with the motor tilted at an 
angle that will allow the boat to ride on an even 
keel. If equipped with an adjustable trim tab, it 
should be properly adjusted to allow the boat to 
steer in either direction with equal ease. 

@ 

PRESSURE TEST CONNECTIONS 
(VI ENGINE) 

9 

Check engine rpm at full throttle. If not within 
the maximum rpm range for the motor a~ 

specified in Chapter Five. check the propeller 
pitch. A high pitch propeller will reduce rpm 
while a lower pitch prop will increase it. 

Readjust the idle mixture and speed under 
actual operating conditions as required to obtain 
the best low-speed engine performance. 

7 

To fuel 
supply 

5. Upper fuel pump 
7. Lower fuel pump 
8. Hose 
9. Tee 

11. Pressure gauge 
12. Fabricated line 

Table 1 LUBRICATION AND MAINTENANCE' 

Lullrlc8110n Polnls 

Control shaft and control lever bushings 
ShIll .hlft fittings and lever 
hive! br.cke~ tilt lock fever, 
l1li fever link and shaft 
TIlt tuba shaft 
IIIrter pinion gear shaft 
TIIII •• ng lock 
Clrburetor and choke linkage 
Engine cover latches 

50 AND 60 HP 

(continued) 

Figure 
No. 

4 
8 

11 
10 
14' 
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Table 1 LUBRICATION AND MAINTENANCE' (continued) 

Lubrication points Figure 
No. 

55 HP 

Carburetor and choke linkage 5 
Swivel bracket, tilt lever and shaft 11 
Tilt tube shaft 10 
Shift shaft fitting and lever 5 
Trailering lock -
Tiller steenng joint -
Engine cover latches -

70 AND 75 HP 

Shift, throttle, carburetor, choke 
linkages and springs; throttle cam, 
roller shaft, shift lever shaft and 
cover latch 6 
Tilt tube shaft 10 
Swivel bracket, tilt lock lever and 
reverse lock 15 
Starter pinion gear shaft 14 
Power trim / tilt reservoir 13' 
Engine cover latches -

V4 AND V6 

Control shaft bushings, bearings and 
shift linkage 8 
Carburetor, cam and throttle linkage 7 
Tilt tube shaft 10 
Swivel bracket fitting, tilt/ trim 
lock, tilt / run lever and reverse lock 
(manual models) 15 
Swivel bracket fitting and trail 
lock (power trim/tilt models) -
Starter pinion gear shaft 14' 
Power trim/tilt reservoir 13 

1. Lubricate with OMC Triple-Guard Grease every 60 days (fresh water) or 30 days (salt water) a. 
required. Figures are representative of the models. Grease fitting locations may differ according to 
year and manual/power trim models. 
2. Use Lubriplate 777. 
3. Use OMC Power Trim and Tilt Fluid. 

Table 2 TEST WHEEL RECOMMENDATIONS 

Engine Year Test wheel Engine rpm 

48 hp 1987-1988 387635 4,900 
48 hp 1989 432968 5,200 
50 hp 1973-1975 386950 5,300 
50 hp 1977-1978 382861 4,900 
50 hp 1980-1988 electric 387635 4,900 
50 hp 1980-1988 manual 382861 5,200 
50 hp 1989 432968 5,200 (continued) 
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Table 2 TEST WHEEL RECOMMENDATIONS (continued) 

Engine Year Test wheel Engine rpm 

55 hp 1976-1979 387635 5,300 
55 hp 1980-1983 382861 5,200 
60 hp 1980-1985 387635 5,600 
60 hp 1986-1988 386665 5,000 
60 hp 1989 386665 5,700 
70 hp 1974-1985 386665 5,000 
70 hp 1986-on 386665 5,700 
75 hp 1975-on short shaft 386950 5,200 4 
75 hp 1975-on long shaft 386665 5,200 
75 hp 1987 standard shaft 386950 5,200 
85 hp 1973-1980 382861 4,800 
88 hp 1987-1988 386246 4,800 
88 hp 1989 382861 4,800 
90 hp 1981-1985 382861 4,800 
90 hp 1986-1988 386246 4,800 
90 hp 1989 382861 4,800 
100 hp 1979-1980 382861 4,800 
110 hp 1986-1988 386246 4,800 
110 hp 1989 382861 4,800 
115 hp 1973-1983 384933 4,800 
lIS hp 1984 386246 4,800 
120 hp 1985-on 386246 5,300 
135 hp 1973-1976 386246 4,800 
140 hp 1977-1985 386246 4,900 
140 hp 1986-on 386246 5,500 
ISO hp 1979-1981 389931 4,800 
ISO hp 1982-1983 324890 4,800 
ISO hp 1984-1985 387388 4,800 
ISO hp 1986-on 387388 4,500 
175 hp 1977-on 387388 4 ,800 
200 hp 1976-1985 387388 4,800 
200 hp 1986-1987 387388 5,300 
200 hp 1988-1989 387388 5,500 
225 hp 1986 387388 5,500 
225 hp 1987-on 387388 5,700 
235 hp 1978 387388 5,000 
235 hp 1979-1985 387388 5,200 

Table 3 RECOMMENDED SPARK PLUGS 

Ingln. Champion 
plug type Gap (In.) 

41 hp 
1187-1988 See note 1 See note 1 
1989 See nole 2 See note 2 

50 hp 
1173-1974 UL77V -
1175-1984 L77J4 0.040 
1985-1988 See note 1 See note 1 
1989 See note 2 See note 2 

55 hp L77J4 0.040 
IOhp 
1980-1984 L77J4 0.040 
1985-0n See nole 1 See nole 1 (continued) 
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Table 3 RECOMMENDED SPARK PLUGS (continued, 

Engine Champion plug type Gap (In., 

65 hp UL74V -
70 hp 

1974 UL77V -
1975-1984 L77J4 0.040 
1985-on See note 1 See note 1 

85 hp 
1973-1974 UL77V -
1975-1980 L77J4 0.040 

88 hp See note 3 See note 3 
90 hp 

1981-1984 L77J4 0.040 
1985-1986 See note 1 See note 1 
1987-1989 See note 3 See note 3 

100 hp 
1979-1980 L77J4 0.040 

110 hp 
1986 See note 1 See note 1 
1987-1989 See note 3 See note 3 

115 hp 
1973-1974 UL77V -
1975-1984 L77J4 0.040 

120 hp See note 1 See note 1 
135 hp UL77V -
140 hp 
1977-1984 UL77V -
1985-on See note 1 See note 1 

150 hp 
1977-1986 OUL77V or UL77V -
1987-1989 See note 3 See note 3 

175 hp 
1977-1986 OUL77V or UL77V -
1987-1989 See note 3 See note 3 

185 hp OUL77V or UL77V -
200 hp 
1975-1986 OUL77V or UL77V -
1987-1989 See note 3 See note 3 

225 hp See note 3 See note 3 
235 hp OUL77V or UL77V -

1. OMC recommends the use of Champion OL77JC4 or L77JC4 plugs gapped to 0.040 in. for sustained low-speed 
operation. For sustained high-speed use, OMC recommends Champion OL78V or L78V (non-adjustable gap). 
2. OMC recommends the use of Champion OL78C plugs gapped to 0.030 In . for sustained low-speed operation. 
For sustained high-speed use, OMC recommends Champion OL16V (non-adjustable gap). 
3. OMC recommends the use of Champion OL77JC4 or L77JC4 plugs gapped to 0.040 In. on models prior to 
1989 and 0.030 In. on 1989 models for sustained low-speed operation. For sustained high-speed use, OMC recom-
mends Champion OUL77V or UL77V (non-adjustable gap). 

Table 4 SPARK PLUG CROSS·REFERENCE CHART 

NGK 

BUHXW-1 
B9HS10 

Champion 

UL77V 
L77J4 

AC 

VB40FFM 
M40FFX 

Motorcr.ft 

AVZKO 
AV901X-4 

Autolite 

2892 
2634 



 
 Chapter Five 

Engine Synchronization and 
Linkage Adjustments 

If an engine is to deliver its maximum 
efficiency and peak performance, the ignition 
must be timed and the carburetor operation 
synchronized with the ignition. This procedure 
is the final step of a tune-up. It must also be 
perfOnned whenever the fuel or ignition systems 
are serviced or adjusted . 

Procedures for engine synchronization and 
linkage adjustment on Johnson and Evinrude 
OUIboards differ according to model and ignition 
system. This chapter is divided into self­
contained sections dealing with particular 
models/ignition systems for fast and easy 
reference. 

Each section specifies the appropriate 
procedure and sequence to be followed and 
provides the necessary tune-up data. Read the 
general information at the beginning of the 
cbaprer and then select the section pertaining to 
)OOr outboard . Table 1 is at the end of the 
cbapler. 

ENGINE TIMING 

As engine rpm increases, the ignition system 
must fire the spark plugs more rapidly. Proper 

ignition timing synchronizes the spark plug firing 
with engine speed. 

Ignition timing should not change during 
normal engine operation once it is correctly set. 
A timing light is required to check the timing. 
See Figure 1. The engine must be run at full 
throttle in forward gear. This requires the use 
of a test tank and test wheel, as checking engine 
timing while speeding across open water is 
neither easy nor safe . 

SYNCHRONIZING 

As engine speed increases, the carburetor must 
provide an increased amount of fuel for 
combustion. Synchronizing is the process of 
timing the carburetor operation to the ignition 
(and thereby the engine speed). 

REQUIRED EQUIPMENT 

Dynamic engine timing uses a stroboscopic 
timing light connected to the No. I spark plug 
wire. See Figure 1. As the engine is cranked or 
operated, the light flashes each time the spark 
plug fires. When the light is pointed at the 
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moving flywheel. the mark on the flywheel 
appears to stand still. The flywheel mark should 
align with the stationary timing pointer on the 
engme. 

A simple tool called a throttle shaft amplifier 
can be made with an alligator clip and a length 
of stiff wire (a paper clip will do). This tool will 
exaggerate the movement of the carburetor 
throttle shaft and tell you that it's moving. Figure 
2 shows the tool installed. The tool is especially 
useful on engines where the throttle cam and cam 
follower are partially hidden by the flywheel. To 
make the tool, enlarge the alligator clip's gripping 
surface by grinding out the front teeth on one 
,ide and secure the wire to the end of the clip. 
See Figure 3. 

On late models where the procedure calls for 
aligning the throttle shaft(s) roll pints) in a 
vertical position , a toothpick inserted in the roll 
pin will serve the same purpose as the tool in 
Figure 3. 

A tachometer connected to the engine is used 
to determine engine speed during idle and high­
speed adjustments. 

CAUTION 
Never operate the engine with our water 
circularing through the gearcase ro the 
engille. 77,i.< will damage the warer pump 
aJld the gearCQse and can cause engine 
damage. 

Some form of water supply is required 
whenever the engine is operated during the 
procedure. Using a test tank is the most 
convenient method, although the procedures may 
be carried out with the boat in the water. 

CAUTION 
Do not use a flushing device ro provide 
water durillg synchronizarion and linkage 
adjustment. Without the exhaust 
backpressure of a submerged gearcase, 
the engine \vill run lean. The proper test 
wheel must be used to pur a load on the 
propeller shaft or engine damage can 
result from excessive rpm. 

CHAPTER FIVE 

THROTTLE SHAFT 
TOOL CONSTRUCTION 
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THROTTLE CAM CLEARANCE 
CHECK (STEP 1) 

THROTTLE CAM CLEARANCE 
CHECK (STEP 2) 

1973-1988 50 HP (TILLER MODELS) 

Throttle Cable/Initial 
Throttle Cam Adjustment 

1. Rotate the tiller handle idle speed adjustment 
knob counterclockwise to the minimum speed 
position. 
2. Rotate twist grip to its full open position and 
check the throttle roller position in the throttle 
cam slot (Figure 4). It should be approximately 

'1<1 in . from the end of the slot. 5 
3. Rotate the twist grip to its fully closed position 
and check the throttle roller position in the 
throttle cam slot (Figure 5). It should be 
approximately '1<1 in. from the end of the slot. 
4. If the roller is not properly positioned in the 
cam slot in Step 2 or Step 3. loosen the throttle 
cable connector retaining screw or throttle cable 
jam nut (as equipped). Rotate the cable connector 
until the roller comes to rest about ',4 in. from 
each end of the cam slot as the twist grip i; 
opened and closed. Tighten the retaining screw 
or jam nut. 

Throttle Valve Synchronization 

1. Remove the engine cover. 
2. Remove the air silencer cover. 
3. Retard the throttle lever to a point where the 
throttle cam roller does not touch the cam. 
4. Loosen the upper carburetor lever adjw.tmcnt 
screw (I, Figure 6). 
S. Rotate the throttle shaft partially open, then 
let it snap back to the closed position. Depress 
the adjusting link tab slightly to remove any 
backJash and tighten the adjustment screw. 
6. Move the cam follower or lower throttle ;haft 
while watching the throttle valves. If the throttle 
valves do not start to move at the same time. 
repeat Steps 3-S. 

Throttle Cam Follower 
Pickup Point and Timing 

1. Connect a throttle shaft amplifier tool (Figure 
2) to the top carburetor throttle shaft. 
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2. Watching the amplifier tool. slowly rotate the 
throttle cam. As the end of the tool starts to move, 
check the cam and cam follower alignment. The 
lower embossed mark on the cam (2, Figure 6) 
should al ign with the center of the cam follower 
(3. Figure 6) . 
3. I f the cam follower and cam mark do not al ign 
in Step 2, loosen the cam follower screw (Figure 
7) and let the throttle spring close the throttle 
valves. Align the cam mark and follower and 
press on the cam follower lever (4, Figure 6) to 
maintain the alignment while tightening the 
screw. 
4. Repeat Step 2 to check the adjustment. If 
incorrect, repeat Step 3, then repeat Step 2 as 
required. 
5. When adjustment is correct. connect a timing 
light to the No. I cylinder according to 
manufacturer's instructions. 
6. Slowly move the throttle lever until the tip of 
the amplifier tool starts to move. Remove the tool 
without disturbing the throttle lever position. 
7. Start the engine and check the spark advance 
with the timing light, advancing the idle speed 
adjustment knob as required to keep the eng ine 
running. Refer to Table 1 for proper pickup 
timing. 
8. If the pickup timing is incorrect in Step 7, 
remove the thronle cam shoulder screw (I. 
Figure 7) or loosen the cam rod jam nut ( I. 
Figure 8) . 

a. Shoulder screw-Rotate the cam on the 
thronle lever link (2. Figure 7) clockwise 
(to advance) OR counte rclockwise (to 
retard) as required. One full turn of the 
cam will change timing approx imate ly 2 
degrees. Im,tall the shou lder screw. 

b. Jam nut-Turn the top of the thumbwheel 
(2. Figure 8) toward the engine (advance) 
or away from the engine (reta rd ) as 
required to bring pickup timing within 
specifications. Tighten the jam nut. 

9. Repeat Step 6 and Step 7 to check the 
adjustment. If incorrect. repeat Step 8, then 
repeat Step 6 and Step 7 as required. 

CHAPTER FIVE 

CD 
THROTTLE PICKUP POINT ADJUSTMENT 

3 

1. Adjustment screw 
2. Lower cam mark 
3. Cam follower roller 
4. Depress here 

THROTTLE CAM SYNCHRONIZATION 

2 

1. Shoulder screw 
2. Throttle lever link 
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Maximum Spark Advance Adjustment 

C4UTION 
This procedure should be petformed in 
a test tank with the proper test wheel 
installed on 'he engine. The use of the 
propeller and/or a flushing device can 
resul, in an incorrect setting and possible 
engine damage. 

MAXIMUM SPARK 
ADVANCE AD.JUSTMENT 

1. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and run in forward gear at 
a minimum of 3,500 rpm (timer base fully 
advanced). 
4. Check the timing mark position with the 
timing light. The specified mark (Table 1) on 
the flywheel grid should align with the engine 
mark. 

NOTE 
Compare the specification in Table 1 
with the "Maximum Advance" 
specification on the engine decal. Use 
the decal specification if it differs. 

5. If the timing marks do not align as specified, 
shut the engine off. Remove the spark advance 
rod (Figure 9). Shorten the rod by bending its 
ends together to advance timing; lengthen it by 
expanding the ends to retard timing. 
6. Reinstall the spark advance rod if adjustment 
was necessary and repeat Step 3 and Step 4. If 
timing mark alignment is still incorrect, repeat 
Step 5, then Step 3 and Step 4 as required. 

Wide-open Throttle 
Stop Adjustment 

I. Move the throttle control to the full throttle 
position. 
2A. If the throttle shafts use roll pins: 

a. Use a toothpick as described in this 
chapter to check that each roll pin is 
exactly vertical. 

b. If adjustment is necessary, loosen the 
wide-open throttle stop screw locknut. 
Turn the stop screw until the roll pins are 
vertical, then tighten the locknut. 

2B. If the throttle shafts do not use roll pins: 
a. Lightly depress the throttle cam roller 

(Figure 10) and check the clearance 
between the cam roller and cam. It should 
be 0.02-0.06 in. 
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b. If clearance is incorrect, loosen the throttle 
cable connector retaining screw. Rotate the 
cable connector until the correct clearance 
is obtained, then tighten the retaining 
screw. 

Shift Lever Detent Adjustment 

I. Place the shift lever in its NEUTRAL 
position. 
2. If the lower detent spring is not completely 
engaged in the shift lever detent notch (Figure 
ll), loosen the detent spring screw. Move the 
spring until it fully engages the notch, then 
tighten the screw snugly. 

Idle Speed Adjustment 
1986 

This procedure should be performed with the 
boat floating unrestrained in the water and the 
correct propeller installed. 
I. Remove the engine cover. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and wann to normal operating 
temperature. 
4. Shift the engine into FORWARD gear and 
note the idle speed on the tachometer. It should 
be 700-750 rpm. 
5. If idle speed requires adjustment, shut the 
engine off as a safety precaution and rotate the 
idle speed screw (Figure U) clockwise (to 
increase) or counterclockwise (to decrease) as 
required to being idle speed within specifications. 
6. Start the engine and recheck idle speed. If not 
within specifications, repeat Step 5 as required. 
7. When idle speed is correct, shut the engine 
off. Remove the tachometer and install the engine 
cover. 

All others 

This procedure should be performed with the 
boat floating in the water and tied securely at the 
slip or dock to prevent any fore or aft motion. 
I. Remove the engine cover. 

CHAPTER FIVE 

2. Connect a tachometer according to 
manufacturer's instructions. 

3. Start the engine and warm to normal operating 
temperature. 

4. Shift the engine into FORWARD gear and 
note the idle speed on the tachometer. It should 
be 750 rpm. 

5. If idle speed requires adjustment, face the 
,teering handle and rotate the idle speed 

WIDE·OPEN THROTTLE 
STOP ADJUSTMENT 

® 
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adjustment knob clockwise (to increase) or 
counterclockwise (to decrease) as required to 
bring idle speed within specifications. 

6. When idle speed adjustment is completed. 
shut the engine off. Remove the tachometer and 
install the engine cover. 

@ 
THROnLE CABLE ADJUSTMENT 

2 

1. Stop 
2. Idle screw 

1973-1988 48, 50, 55 AND 60 HP 
(2-CYLINDER REMOTE CONTROL 

MODELS) 

Throttle Cable Adjustment 

The throttle cable must be adjusted to allow 
the throttle lever to return to the idle stop. A cable 
that is too loose will cause a high and unstable 
idle, resulting in shifting difficulties. If too tight. 
shifting will feel stiff and the warm-up lever will 
move up during a shift into NEUTRAL. 
\. Slowly move the control lever back until the 
idle stop screw contacts its stop (Figure 13). 
2. If the idle stop screw does not contact the stop. 
adjust the trunnion nut (Figure 14) as required. 

Throttle Valve Synchronization 

\. Remove the engine cover. 
2. Remove the air silencer cover. 
3. Retard the throttle lever to a point where the 
throttle cam roller does not touch the cam. 

® 
TRUNNION ADJUSTMENT NUT 
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4. Loosen the upper carburetor lever adjustment 
screw (Figure 15). 
5. Rotate the throttle shaft partially open, then 
let it snap back to the closed position. Apply 
finger pressure to the adjusting lever (Figure 15) 
and tighten the adjustment screw. 
6. Move the cam follower while watching the 
throttle valves. If the throttle valves do not start 
to move at the same time, repeat Steps 3-5. 

Throttle Cam Follower 
Pickup Point and Timing 

I. Connect a throttle shaft amplifier tool (Figure 
2) to the top carburetor throttle shaft. 
2. Watching the amplifier tool , slowly rotate the 
throttle cam. As the end of the tool starts to move, 
check the cam and cam follower alignment. The 
lower embossed mark on the cam (2. Figure 16) 
should align with the center of the cam follower 
(3. Figure 16). 
3. If the cam follower and cam mark do not al ign 
in Step 2, loosen the throttle arm screw (I, Figure 
16) and let the throttle spring close the throttle 
valves. Align the cam mark and follower and 
press on the cam follower lever (4, Figure 16) 
to maintain the alignment wh ile tightening the 
screw. 
4. Repeat Step 2 to check the adjustment. If 
incorrect. repeat Step 3, then repeat Step 2 as 
required. 
5. When adjustment is correct. connect a timing 
light to the No. I cylinder according to 
manufacturer's instructions. 
6. Slowly move the throttle lever until the tip of 
the amplifier tool starts to move. Remove the tool 
without disturbing the throttle lever position. 
7. Start the engine and check the spark advance 
with the timing light, advancing the idle speed 
adjustment knob or throttle control lever (as 
equipped) as required to keep the engine running. 
Refer to Table I for proper pickup timing. 
8. If the pickup timing is incorrect in Step 7, 
loosen the throttle arm screw (I, Figure 16) or 

® 
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UPPER CARBURETOR 
LINKAGE ADJUSTMENT 

THROTTLE PICKUP 
POINT ADJUSTMENT 

3 

1. Adjustment screw 3. Cam follower roller 
2. lower cam mark 4. Depress here 
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® 

® 

SOLENOID AD.JUSTMENT 

1. Solenoid body 2. Clamp screws 

FULL THROTTLE STOP 
AD.JUSTMENT SCREW 

the control lever jam nut (1, Figure 8), as 
equipped. 

a. Shoulder screw-Align the throttle cam 
mark with center of the cam follower. 
Move the carburetor throttle arm until the 
throttle valves are closed. Depress the earn 
follower lever (4, Figure 16) to maintain 
the alignment and tighten the throttle arm 
screw. 

b. Jam nut-Turn the top of the thumbwheel 
(2, Figure 8) toward the engine (to 
advance) or away from the engine (to ret 
rd) as required to bring pickup timing 
within specifications. 

9. Repeat Step 6 and Step 7 to check the 
adjustment. If incorrect, repeat Step 8, then 
repeat Step 6 and Step 7 as required. 

Choke Valve Synchronization 
(Models with Choke Solenoid) 

1. Loosen the choke link fastener screw. 
2. Close both chokes with finger pressure on the 
upper and lower choke shaft levers and tighten 
the choke link screw. 
3. Make sure the manual choke lever is in the 
OFF position. 
4. Loosen the choke solenoid bracket screws 
(Figure 17). Move the solenoid upward until the 
terminal block rests against the solenoid clamp. 
Tighten the bracket screws. 

Wide-open Throttle 
Stop Adj ustment 

1. Move the throttle control to the full throttle 
position and hold the throttle linkage in that 
position. 
2A. If the throttle shafts use roll pins : 

a. Use a toothpick as described in this 
chapter to check that each roll pin is 
exactly vertical. 

b. If adjustment is necessary, adjust the wide­
open throttle stop screw (Figure 18) until 
the roll pins are vertical. 
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2B. If the throttle shafts do not use roll pins: 
a. Measure the clearance between the cam 

roller and cam. It should be 0.OOO-D.020 in. 
b. If clearance exceeds 0.020 in., adjust the 

full throttle stop screw (Figure 18) as 
required to bring the clearance within 
specifications. 

Maximum Spark Advance 
Adjustment 

OJUTION 
n,is procedure should be performed in 
a lest tank with the proper test wheel 
illstalled Oil the engine. The use of the 
propeller al/d/or a flushing del'ice can 
result in WI iI/correct selling and possible 
el/gil/e damage. 

I. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and run in forward gear at 
a minimum of 3,500 rpm (timer base fully 
advanced). 
4. Check the timing mark position with the 
timing light. The specified mark (Table 1) on 
the nywheel grid should align with the engine 
mark. 

NOTE 
Compare the specification iI/ Table 1 
\1'ilh the . 'Maximum Advance" 
specification on the engine decal. Use 
the decal specificatiol/ if it differs. 

WARNING 
Do I/ot allempt to adjust the spark 
ad\'{/I/ce with the engine running in Step 
5. n,e adjustment screw is located close 
10 Ihe movil/g flywheel and vibrates 
slightly whel/ the engine is fLlnning. If 
the screwdriver slips Olll of the screw, 
serious personal injury can result. 

5. [fthe timing marks do not align as specified, 
shut the engine off. Loosen the adjusting screw 
locknut (I, Figure 19). Adjust the screw 
clockwise (to retard) or counterclockwise (to 

CHAPTER FIVE 

IGNITION TIMING 

1. Locknut 
2. Adjustment screw 
3. Stop 
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advance) as required, then tighten the locknut. 
One full turn in either direction changes timing 
approximately one degree. 
6. Restart the engine and repeat Step 4. If timing 
mark alignment is still incorrect, repeat Step 5, 
then Step 3 and Step 4 as required . 
7. When the timing marks align as specified, 
shut the engine off. 

Idle Speed Adjustment 
1986-on 

This procedure should be performed with the 
boat floating unrestrained in the water and the 
correct propeller installed. 
I. Remove the engine cover. 
2. Connect a tachometer according to 
manufacturer's instructions. 

® 
IDLE SPEED AD.JUSTMENT 

\lI.JlJJnlnlnln In! Inl ~ \ ~ \ \ \ \ 

W==Rt-2 

1. Full throttle stop screw 
2. Idle speed adjustment screw 

3. Start the engine and warm to normal operating 
temperature. 
4. Shift the engine into FORWARD gear and 
note the idle speed on the tachometer. It should 
be 700-750 rpm. 
5. If idle speed requires adjustment, shut the 
engine off as a safety precaution and rotate the 
idle speed screw (Figure 20) clockwise (to 
increase) or counterclockwise (to decrease) as 
required to being idle speed within specifications. 
6. Start the engine and recheck idle speed. If not 
within specifications, repeat Step 5 as required. 
7. When idle speed is correct. shut the engine 
off. Remove the tachometer and install the engine 
cover. 

All others 

This procedure should be performed with the 
boat floating in the water and tied securely at the 
slip or dock to prevent any fore or aft motion. 
1. Remove the engine cover. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and warm to normal operating 
temperature. 
4. Shift the engine into REVERSE gear and note 
the idle speed on the tachometer. It should be 
700 rpm. 
5. If idle speed requires adjustment, adjust the 
idle speed screw (Figure 21) to set the idle speed 
to specifications. 
6. When idle speed adjustment is completed, 
shut the engine off. Remove the tachometer and 
install the engine cover. 

1989 48 AND 50 HP MODELS 

Throttle Valve Synchronization 

I. Remove the engine cover. 
2. Retard the throttle lever to a point where the 
throttle cam roller does not touch the cam. 
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3. Loosen the upper carburetor lever adjustment 
screw (I, Figure 22). 
4. Rotate the throttle shaft partially open, then 
let it snap back to the closed position. Apply 
finger pressure to the adjusting lever (I, Figure 
22) and tighten the adjustment screw. 
5. Move the cam follower while watching the 
throttle valves. If the throttle valves do not start 
to move at the same time, repeat Steps 3-5. 

Throttle Cam Follower Pickup Point 

I. Loosen cam follower roller adjustment screw 
(2, Figure 22). 
2. Slowly rotate throttle cam (10, Figure 22) 
toward cam follower roller (7, Figure 22). 
3. When pickup mark (3, Figure 22) on throttle 
cam intersects center of cam follower roller, the 
throttle cam and cam follower roller should just 
touch. Correctly adjust components, then tighten 
cam follower roller adjustment screw (2, Figure 
22) to retain adjustment. 
4. Move idle speed screw (4, Figure 22) against 
stop mounted on power head. 
5. Spark lever cam follower (5, Figure 22) 
should be positioned between marks (6, Figure 
22). If not, loosen locknut and adjust idle speed 
screw. 
6. With linkage positioned as stated in Step 5. 
a 0.010 in. gap (8, Figure 22) between throttle 
cam and cam follower roller should be noted. 
7. If gap is incorrect, pry control rod connector 
(9. Figure 22) from throttle cam ball socket and 
rotate connector as required to obtain 0.010 in. 
gap. 

Wide-open Throttle 
Stop Adjustment 

I. Move the throttle control to the full throttle 
position and hold the throttle linkage in that 
position. 
2. Note the position of the pin installed in each 
carburetor throttle shaft. The pins must be 
vertical. 

CHAPTER FIVE 

3. If the pins are not correctly located in Step 
2, loosen locknut (I. Figure 23) and rotate wide­
open throttle stop screw (2. Figure 23) until the 
roll pins are vertical. 

Maximum Spark Advance Adjustment 

CAUTION 
n,is procedllre s/lOlIld be pe/jimlled ill 
II lest rank WiTh the proper test wheel 
illstalled Oil the ellgille. n,e lise of the 
propeller lIlId/or II flushillg del'ice COli 
re.\ult ill"" ill correct settillg lIlIt! possible 
cngine damage. 

I. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 

® 

1. Adjustment screw 
2. Adjustment screw 
3. Pickup mark 
4. Idle speed screw 
5. Spark lever cam follower 
6. Alignment marks 
7. Cam follower roller 
8. Gap (0.010 in.) 
9. Control rod connector 

10. Throttle cam 
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2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and run in forward gear at 
a minimum of 5,000 rpm. 
4. Check the timing mark position with the 
timing light. The timing mark must align with 
the 19 degree ±I degree mark on the flywheel 
grid . 

WARNING 
Do /lot attempt to adjust the spark 
admnce with (he engine running ill Step 
5. Attempting to do so could result ill 
serious personal ifljury. 

5. If the timing marks do not align as specified, 
shut the engine off. Pry connector end of 

@ 

1. locknut 
2. Wide-open throttle stop screw 
3. Maximum spark advance 

control rod 

maximum spark advance control rod (3, Figure 
23) from spark lever ball socket, then rotate 
connector end clockwise (to advance) or 
counterclockwise (to retard) as required . 
Reattach connector end to ball socket. Two full 
turns in either direction changes timing 
approximately one degree. 
6. Restart the engine and repeat Step 4. If timing 
mark alignment is still incorrect. repeat Step 5. 
then Step 3 and Step 4 as required . 
7. When the timing marks align as specified, 
shut the engine off. 

Idle Speed Adjustment 

This procedure should be performed with the 
boat floating unrestrained in the water and the 
correct propeller installed. 
I. Remove the engine cover. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and warm to normal operating 
temperature. 
4. Shift the engine into FORWARD gear and 
note the idle speed on the tachometer. It should 
be 725-775 rpm. 
5. If idle speed requires adjustment, shut the 
engine off as a safety precaution . Loosen locknut 
and rotate the idle speed screw (4, Figure 22) 
clockwise (to increase) or counterclockwise (to 
decrease) as required to bring idle speed within 
specifications. 
6. Start the engine and recheck idle speed. If not 
within specifications, repeat Step 5 as required . 
7. When idle speed is correct, shut the engine 
off. Remove the tachometer. 

NOTE 
If idle speed is adjusted, cam follower 
pickup point must be rechecked and 
adjusted, if fleeded, as outlined in this 
chapter. With idle speed and cam 
follower pickup point correctlyadjusted, 
idle timing should be 3 degrees ±2 
degrees AIDe with timing light properly 
connected to No. J cylinder. 
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60, 65, 70 A D 75 HP 
(3-CYLINDER MODELS) 

Timing Pointer Alignment 

I. Oi,connect the spark plug leads. Remove the 
,park plug,. 
2. Install pi,ton ,top tool No. 384887 in the No. 
I 'park plug hole (Figure 24) . 
3. Rotate the flywheel clockwise until the TDC 
mark is approximately 1'/2 in. beyond the pointer. 
Oepre,s the piston stop plunger until it touches 
the pi"ton and then tighten the locknut. 
4. Mark the flywheel rim directly under the 
point. Thi, i, point "A," Figure 25. 
5. Continue rotating the flywheel clockwise until 
the piston contacts the piston stop tool again. 
Mark the flywheel again directly under the 
pointer. Thi, is point "B," Figure 25. 
6. Remove the piston stop tool and measure the 
distance between the marks made in Step 4 and 
Step 5. The mid-point between the 2 marks (point 
"C," Figure 25) ,hould fall directly on the TOC 
mark ca!>t into the flywheel if timing pointer 
al ignment is correct. 
7. If the mid-point does not fall on the flywheel 
TOC mark, the pointer is out of alignment. 
Rotate the flywheel to align the mid-point with 
the timing pointer. Hold the flywheel in this 
po!>ition and loo,en the pointer screws. Move the 
pointer to al ign with the TOC mark cast into the 
flywheel and tighten the pointer screws. 

Throttle Cable Adjustment 

The throttle cable must be adjusted to allow 
the throttle lever to return to the idle stop. A cable 
that is too loose will cause a high and unstable 
idle, resulting in shifting difficulties. If too tight, 
shifting will feel stiff and the wann-up lever will 
move up during a shift into NEUTRAL. 
I. Slowly move the control lever back until the 
throttle lever contacts the idle stop screw (A, 
Figure 26) . 

CHAPTER FIVE 

"8" "A" 

,,~o ~J(A 
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2. If the throttle lever does not contact the stop 
screw, adjust the trunnion nut (B, Figure 26) as 
required. 

Throttle Valve Synchronization 

I. Remove the engine cover. 
2. Remove the air silencer cover. 
3. Retard the throttle lever to a point where the 
throttle cam roller does not touch the cam. 
4. Loosen the upper and lower carburetor lever 
adjustment screws (A and B, Figure 27) . The 

@ THROTTLE CAM ADJUSTMENT 

throttle return spnng will close the throttle 
valves. 
5. Rotate the throttle shaft partially open. then 
let it snap back to the closed position . Apply 
upward finger pressure on the upper adjusting 
link tab to remove any backlash and tighten the 
adjustment screw, then repeat to adjust the lower 
adjusting link. 
6. Move the cam follower while watching the 
throttle valves. If the throttle valves do not start 
to move at the same time. repeal Steps 3-5. 

Throttle Cam Follower 
Pickup Point and Timing 

1. Connect a throttle shaft amplifier (001 (Figure 
2) to the top carburetor throttle shaft. 
2. Watching the amplifier (001. slowly rotate (he 
throttle cam. As the end of the tool starts to move. 
check the cam and cam follower al ignment. The 
embossed mark (65 hp) or lower embossed mark 
(all others) on the cam should align with the 
center of the cam follower. See Figure 28 
(typical). 
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3. If the cam follower and cam mark do not align 
in Step 2, manually align the throttle cam mark 
with the center of the cam follower. Loosen the 
center carburetor throttle arm screw (C, Figure 
27) and let the throttle shaft return spring close 
the throttle valves. Tighten the throttle arnl screw. 
4. Repeat Step 2 to check the adjustment. If 
incorrect, repeat Step 3, then repeat Step 2 as 
required. 
5. When adjustment is correct. connect a timing 
light to the No. I cylinder according to 
manufacturer's instructions. 
6. Slowly move the throttle lever until the tip of 
the ampl i fier tool starts to move. Remove the tool 
without disturbing the throttle lever position . 
7. Start the engine and check the spark advance 
with the timing light, advancing the idle speed 
screw as required to keep the engine running . 
Refer to Table I for proper pickup timing. 
8. If the pickup timing is incorrect in Step 7, 
disconnect the throttle cam yoke rod (C, Figure 
29) from the throttle control lever or loosen the 
control lever jam nut (I, Figure 8), as equipped. 

a. Throttle cam yoke rod-Align the throttle 
cam mark with center of the cam follower. 
Move the carburetor throttle arm until the 
throttle valves are closed. Rotate the cam 
yoke rod as required to maintain the 
alignment and reattach the rod to the 
throttle control lever. 

b. Jam nut-Turn the top of the thumbwheel 
(2, Figure 8) toward the engine (to 
advance) or away from the engine (to ret 
rd) as required to bring pickup timing 
within specificat ions. 

9. Repeat Step 6 and Step 7 to check the 
adjustment. If incorrect. repeat Step 8. then 
repeat Step 6 and Step 7 as required. 

Choke Valve Synchronization 
(Models with Choke Solenoid) 

I. Make sure the manual choke lever is in the 
OFF position. 

CHAPTER FIVE 

FULL SPARK ADJUSTMENT 

1. Adjustment screw 
2. Locknut 
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2. Loosen the choke solenoid bracket screws (A, 
Figure 29). Move the solenoid back until it 
touches the engine boss, then tighten the bracket 
screws. 
3. Loosen the upper and lower choke lever 
retaining screws. See B, Figure 29. 
4. Close both chokes with finger pressure on the 
upper and lower choke shaft levers and tighten 
the retaining screws. 

Maximum Spark Advance Adjustment 

CAUTION 
77,is procedure should be peljormed in 
a test tank with the proper test wheel 
installed on the engine. 77,e use of the 
propeller andlor a flushing de"ice can 
result in an incorrect sefling and possible 
engine damage. 

I. Connect a timing light to the No. I cylinder 
accord ing to manufacturer's instructions. 

A.. Throttle stop screw 
I. kite adjustment screw 

2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and run in forward gear as 
follows: 

a. 60 hp-5,OOO-5,400 rpm. 
b. 65 hp-4.300-4,600 rpm. 
c. 1974-1983 70 hp-4,600-5,OOO rpm. 
d. 1975-1983 75 hp-4,800-5,200 rpm. 
e. 1984-on 70 and 75 hp-5,000-5.400 rpm. 

4. Check the timing mark position with the 
timing light. The specified mark (Table 1) on 
the flywheel grid should align with the engine 
mark. 

NOTE 
Compare the specification in Table 1 
wilh the . 'Maximum Adl'GIlCe " 
specificllfion on the engine decal. Use 
the decal specification if it differs. 

WARNING 
Do nOl aflempt to adjust the spark 
advance with the engine running ill Step 
5. n,e adjustment screw on many engines 
is located close to the moving flYlI'heel 
and vibrates slightly when the engine is 
flIlllling. If the screwdriver slips OLil of 
the screw, seriolls personal injury call 
result. 

5. [fthe timing marks do not align as specified, 
shut the engine off. Loosen the adjusting screw 
locknut. Figure 30 shows the adjusting screw and 
locknut location with the flywheel removed for 
clarity. Adjust the screw clockwise (to retard) or 
counterclockwise (to advance) as required, then 
tighten the locknut. One full turn in either 
direction changes timing approximately one 
degree. 
6. Restart the engine and repeat Step 4. If timing 
mark alignment is still incorrect, repeat Step 5, 
then Step 3 and Step 4 as required. 
7. When the timing marks align as specified, 
open the throttle to the full throttle position and 
hold it there. 
8. Loosen the throttle stop screw locknut and 
adjust the stop screw (A, Figure 31) to allow the 
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throllic valve~ to open fully without loading the 
throttle ~haft. Tighten the locknut. 

Idle Speed Adjustment 

Thi, procedure should be performed with the 
boat floating unre~trained in the water and the 
correct propeller installed. 
I. Remove the engine cover. 
2. Conncct a tachometer according to 
manufacturer's in,tructions. 
3. Start the engine and warm to normal operating 
temperatu rc. 
4A . 65 hp-With the engine running. shift into 
REVERSE and adjust the idle screw (B. Figure 
31) to set the idle speed at 650 rpm. 
4B. All others-With the engine running. shift 
into FORWARD and adjust the idle screw (B, 
Figure 31) to set the idle speed at 700-750 rpm. 
5. Shut the engine off. Remove the timing light 
and tachometer. Install the engine cover. 

6S HP (3-CYLINDER 
TILLER MODELS) 

Timing Pointer Alignment 

See 60. 65, 70 alld 75 hp Timillg Poil1ler 
AiiKlllllelll in this chapter. 

Throttle Cable/Initial 
Throttle Cam Adjustment 

I. Rotate the tiller handle idle speed adjustment 
knob counterclockwise to the minimum speed 
position. 
2. Rotate twist grip to its full open position and 
check the throllie roller position in the throttle 
cam slot (Figure 32). It should be approximately 
114 in. from the end of the slot. 
3. Rotate the twist grip to its fully closed position 
and check the throttle roller position in the 
throttle cam slot (Figure 33). It should be 
approximately 114 in. from the end of the slot. 
4. If the roller is not properly positioned in the 
cam slot in Step 2 or Step 3. loosen the throttle 
cable connector retaining screw or throttle cable 

® 

® 
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THROTTLE CAM CLEARANCE 
CHECK (STEP tl 

THROTTLE CAM CLEARANCE 
CHECK (STEP 21 
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® 
TYPICAL 

jam nut (as equipped). Rotate the cable connector 
until the roller comes to rest about 1,4 in. from 
each end of the cam slot as the twist grip is 
opened and closed. Tighten the retaining screw 
or jam nut. 

Throttle Valve Synchronization 

l. Remove the engine cover. 
2. Remove the air silencer cover. 
3. Retard the throttle lever to a point where the 5 
throttle cam roller does not touch the cam. 
4. Loosen the upper and lower carburetor lever 
adjustment sc rews (Figure 34). 
5. Rotate the throttle shaft partially open. then 
let it snap back to the closed position. Apply 
upward finger pressure on the upper adjusting 
link tab to remove any backlash and tighten the 
adjustment screw, then repeat to adju;t the lower 
adjusting link. 
6. Move the cam follower while watching the 
throttle valves. If the throttle valves do not start 
to move at the same time. repeat Steps 3-5. 

Throttle Cam Follower 
Pickup Point and Timing 

l. Connect a throttle shaft amplifier tool (Figure 
2) to the top carburetor throttle shaft. See A. 
Figure 35. 
2. Watching the amplifier tool. slowly rotate the 
throttle cam. As the end of the tool starts to move. 
check the cam and cam follower alignment. The 
lower embossed mark on the cam (B. Figure 35) 
should align with the center of the cam follower. 
3. If the cam follower and cam mark do not align 
in Step 2, loosen the cam follower screw (below 
the roller) and let the throttle spring close the 
throttle valves. Align the cam mark and follower 
and press on the cam follower lever to maintain 
the alignment while tightening the screw. 
4 . Repeat Step 2 to check the adjustment. If 
incorrect, repeat Step 3, then repeat Step 2 as 
required. 
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5. When adjustment is correct, connect a timing 
light to the No. I cylinder according to 
manufacturer's instructions. 
6. Slowly move the throttle lever until the tip of 
the amplifier tool starts to move. Remove the tool 
without disturbing the throttle lever position. 
7. Start the engine and check the spark advance 
with the timing light, advancing the idle speed 
adjustment knob as required to keep the engine 
running. Refer to Table 1 for proper pickup 
timing. 
8. If the pickup timing is incorrect in Step 7, 
loosen the cam rod jam nut and turn the 
thumbwheel (Figure 36) toward the engine 
(advance) or away from the engine (retard) as 
required to bring pickup timing within 
specifications. 
9. Repeat Step 6 and Step 7 to check the 
adjustment. If incorrect, repeat Step 8, then 
repeat Step 6 and Step 7 as required. Tighten the 
cam rod jam nut. 

Maximum Spark Advance 
Adjustment 

CAUTION 
77,is procedure should be performed ill 
a lesl tallk ,vilh Ihe proper lesl ",heel 
installed all Ihe ellliille. 77,e use of Ihe 
propeller alld/or a j1ushillg del'ice call 
result in an il/cofreel selling and possible 
ellgille dall/alie. 

I. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and run in forward gear at 
a minimum of 5.000 rpm (timer base fully 
advanced). 
4. Check the timing mark position with the 
timing light. The specified mark (Table I) on 
the flywheel grid should align with the engine 
mark. 

NOTE 
Call/pare Ihe specijicalioll ill Table I 
lI'ilh Ihe "Maxill/all/ Advance" 

CHAPTER FIVE 

specification 011 the engine decal. UH' 
Ihe decal specijicCllioll if il differs. 

5. If the timing marks do not align as specified, 
shut the engine off. Remove the spark advance 
rod (Figure 37). Shorten the rod by bending its 

® 

Thumbwheel 

MAXIMUM SPARK 
ADVANCE ADJUSTMENT 
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ends together to advance timing: lengthen it by 
expanding the ends to retard timing. 
6. Reinstall the spark advance rod if adjustment 
was necessary and repeat Step 3 and Step 4. If 
timing mark alignment i~ '>till incorrect. repeat 
Step 5, then Step 3 and Step 4 as required. 

® 

Wide-open Throttle Stop 
Adjustment 

I. Move the throttle control to the full throttle 
position. 
2. Use a toothpick as described in this chapter 
to check that each roll pin is exactly vertical. 
3. If adjustment is necessary, rum the wide-open 
throttle stop screw (A, Figure 38) until the roll 
pins are vertical. 

Shift Lever Detent 
Adjustment 

I. Place the shift lever in its NEUTRAL 
position. 
2. If the lower detent spring is not completely 
engaged in the shift lever detent notch (Figure 
39), loosen the detent spring screw. Move the 
spring until it fully engages the notch, then 
tighten the screw snugly. 

Idle Speed Adjustment 

This procedure should be performed with the 
boat floating unrestrained in the water and the 
correct propeller installed. 
I. Remove the engine cover. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and warm to normal operating 
temperature. 
4. Shift the engine into FORWARD gear and 
note the idle speed on the tachometer. It should 
be 700-750 rpm. 
5. If idle speed requires adjustment, shut the 
engine off as a safety precaution and rotate the 
idle speed screw (B, Figure 38) clockwise (to 
increase) or counterclockwise (to decrease) as 
required to being idle speed within specifications. 
6. Start the engine and recheck idle speed. If not 
within specifications, repeat Step 5 as required. 
7. When idle speed is correct, shut the engine 
off. Remove the tachometer and install the engine 
cover. 
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V4 ENG INES 
(EXCEIYf 1985-0N UO-140 HP 

A"ID 1986-0N 88-110 HP) 

Timing Pointer Alignment 

Sec 60, 65, 70 al/d 75 hp Tillling Poillfer 
Aligl/lIIl'1lf In thi., chapter. 

T hrottle Vahl' S) nchronization 

I . Rcmove the engIne cover. 
., Remove the air silencer cove r. 
J Remove thc .,tarboard air si lencer extension. 
-l. RClanJ the throllie lever to a point where the 
throttle cam roller does not touch the cam. 
5. L()(),cn the lower carburetor lever adjustment 
.,cre", (Figure 40) . The throllie shaft return 
"pring .,hould cimc the throttle va lve. 

@ T HROTTLE AND CHOKE 
LINKAGE ADJUSTMENT 

1. Upper carburetor throttle arm 
2. Roller mUlt not touch 
3. Throttle link 
4. Lower carburetor throttte arm 
5. Choke link. and connector 

CHAPTER FIVE 

CHOKE VALVE SYNCHRONIZATION 

2 

l(Ao!- 3 

1. Choke lever 
2. Oepress here 
3. Choke link screw 

® 4. Choke link 

CHOKE SOLENOID INSTALLATION 
(1873-1878 AIR INTAKE MOUNTINGI 

1. Spring 
3. Plunger 
4. Yoke 
S. Ground wire ® 
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@) 

3 

CHOKE SOLENOID INSTALLATION 
111173.11178 INTAKE 
MANIFOLD MOUNTINO) 

6. Rotate the throttle shafts partially open. then 
let them snap back to the closed position. Apply 
a slight upward pressure on the adjusting link tab 
to remove any backlash and tighten the 
adjustment screw. 
7. Move the cam follower while watching the 
throttle valves. If the throttle valves do not start 
to move at the same time. repeat Steps 4-6. 

Choke Valve Synchronization 
(Models with Choke Solenoid) 

5 I. Loosen the choke rod fastener lockscrew (I. 

2 4 
1. BrICket 
2. Ground wire 4. Link 
3. Plung. r 5. Link retainer 

CHOKE SOLENOID INSTALLATION 
119791 

3 

1. IIroc:ket 2 2. ptunger 
4 3. Ground wire 

4. Bumper 5 I. Unk retllner 
I. Citburetor 6 tInkego 

® 

Figure 41). 
2A. 1973-1978-Make sure the manual choke 
lever is in the ON position. 
2B. 1979-Make sure the manual choke lever i~ 
in the OFF position. 
3A. 1973-1977-Close both chokes with finger 
pressure on the upper and lower choke shaft 
levers and tighten the lockscrew. 
3B. 1978-1979-Depress lower choke link at 
point 2, Figure 41 and tighten the lockscrew. 
4. Loosen the choke solenOId bracket screws 
enough to move the solenoid : 

a. 1973-1978-Push solenoid plunger into 
solenoid to completely close the choke 
valves and hold the plunger in that 
position. Move solenoid until plunger 
bottoms, then move solenoid back 1/32 in. 
on plunger and tighten bracket scrcw~ . 

Make sure solenoid key doe~ not bind in 
plunger slot. See Figure 42 and Figure 43. 

b. 1979-Press upward on the plastic choke 
clevis until the choke valves are completely 
closed. The plunger should bottom in the 
solenoid. Move the solenoid up 1'16-1 '8 in. 
and tighten the bracket screws. See Figure 
44. 

Throttle Pickup Point 
Adjustment 

I. Connect a throttle shaft amplifier tool (Figure 
2) to the top carburetor throttle shaft. 
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2. Watching the amplifier tool, slowly rotate the 
throttle cam. As the end of the tool starts to move, 
check the cam and cam follower alignment. The 
short or top embossed mark on the cam (I, 
Figure 45) should align with the center of the 
cam follower (3, Figure 45). 
3. If the cam follower and cam mark do not align 
in Step 2, loosen the idle speed screw (4, Figure 
45) and let the throttle return sp ring close the 
throttle valves. 
4. Align the specified throttle cam mark with 
the center of the cam follower and tighten the 
throttle arm sc rew. 
5. Repeat Step 2 to check the adjustment. If 
incorrect, repeat Step 3 and Step 4, then repeat 
Step 2 as requ ired. 

Throttle Cable Adjustment 

The throttle cable must be adjusted to allow 
the idle adjustment screw to contact the idle stop. 
A cable that is too loose will cause a high and 
unstable idle, resulting in shifting difficulties. If 

@ 

THROTTLE CAM AD.JUSTMENT 

1. Throttle elm top me" 
2. Cam follower lerew 
3. Cam follower 
4. Idle.peed .dJu.tmen. acrew 
5. Throttle cam yoke 
8. Adnnee atop .dlu,tment acrew 

• 
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too tight, shifting will feel stiff and the warm­
up lever will move up during a ,hift Into 
NEUTRAL. 
I. Slowly move the control lever back until the 
idle stop sc rew contacts its , top (Figure 46). 
2. If the idle stop screw does not contact the '>top, 
adjw,t the trunnion nut (Figure 46) as required. 

Throttle and Timer 
Linkage Synchronization 

I. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Start the engine and point the timing light at 
the timing pointer and nywheel. 
3. Slowly open the throttle with the control box 
warm-up lever until the specified throttle pickup 
point (Table I) aligns with the timing pointer. 
4. Leaving the throttle in this position, .. hut the 
engine off. 
5. Adjust the throttle cam yoke (5, Figure 45) 
as required to align the short or top embossed 
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mark on the throttle cam with the center of the 
carn roller. 
6. Start the engine and repeat Step 3. If 
adjustment is still incorrect, repeat Step 4 and 
Step 5, then Step 3. 

Maximum Spark Advance 
Adjustment 

CAUTION 
This procedure should be pelformed ill 
a lesl lallk wilh Ihe proper lesl wheel 
IIIslalled 011 Ihe ellgille. The use of Ihe 
propeller alldlor a flushillg device can 
result in Gil incorrect selling and possible 
engille damage. 

I. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 

THRonLE CABLE ADJUSTMENT 

1. Idle ,top .crew 
2. Throttle lever 
3. Throttle cable casing guide 
... Throttle trunnion adjultment nut @ 

2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and open the throttle as 
fo llows: 

a. 1973-1981-Until the timer base rests 
firmly against its stop. 

b. 1982-1983-To a minimum engine speed 
of 4,000 rpm. 

c. All others-To a minimum engine speed 
of 5,000 rpm. 

NOTE 
Compare Ihe specificalioll ill Slep 
4 wilh Ihe Maximum Advance 
specificatioll 011 Ihe ellgille decal. 
Use the deca l specification if it 
differs. 

4 . Check the timing mark positIOn with the 
timing light. The specified mark (Table 1) on 
the flywheel grid should align with the timing 
pointer. 

WARNING 
Do nOI allempt to adjust the spark 
advance with the ellgille rUllllillg ill Step 
5. The adjustment screw is located close 
to or ullder the movillg flywheel alld 
vibrales slightly whell Ihe ellgille is 
running. If the screwdriver slips 0111 of 
the screw, serious personal injury Clln 

result. 

5. If the timing marks do not align as specified. 
shut the engine off and loosen the adjusting screw 
locknut (Figure 45). Adjust the screw clockwise 
(to retard) or counterclockwise (to advance) as 
requi red, then tighten the locknut. One full turn 
in either direction changes timing approximately 
one degree. 
6. Restart the engine and repeat Step 4. If timing 
mark alignment is still incorrect, repeat Step 5 . 
then Step 3 and Step 4 as required. 
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Wide-open Throttle Stop 
Adjustment 

I. Opcn the thrallie to the fullthrallie position. 
Thc upper carburetor thrall Ie shaft rail pin 
.. hould contact its stop. Hold the thrallie lever 
in that pm,ition. 
2. Loosen the throllie stop screw locknut and 
adjust the stop screw (Figure 47) to allow the 
thrallie valves to open fully without loading the 
throllie .. haft. Tighten the thrattle stop locknut. 
3. In .. en a strip of tracing paper between the roll 
pin and thrallie stop. There should be a slight 
drag (0.003 in. clearance) on the paper when it 
is rcmovcd if the adjustment is correct. 

Idle Speed Adjustment 

Thi .. procedure should be perfomled with the 
boat floating in the water (propeller installed) and 
tied securely at the slip or dock to prevent any 
fore or aft motion. 
I. Remove the engine cover. 
~. Connect a tachometer according to 
manufacturer's instructions. 
3. Stan the engine and warm to normal operating 
temperature. 
4. Adjust the idle adjustment screw (Figure 48) 
as rcquired to set the engine speed to 650 rpm 
in FORWARD gear. 
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V4 ENGINES 
(I986-0N 90-110 HP) 

Timing Pointer Alignment 

243 

See 60, 65, 70 and 75 hp Timing Pointer 
A iignmellf in this chapter. 

Throttle Valve Synchronization 

I. Remove the engine cover. 
2. Remove the air silencer cover. 
3. Remove the starboard air silencer extension, 
if so equipped. 
4. Loosen the cam follower screw (I, Figure 49) 
Move the cam follower away from the throttle 
cam. 
5. Loosen the lower carburetor adjusting lever 
screw (2, Figure 49). 
6. Rotate the throttle shafts partially open, then 
let them snap back to the closed position. Apply 
a slight downward pressure on the adjusting link 
tab to remove any backlash and tighten the 
adjustment screw. 
7. Move the cam follower while watching the 
throttle valves. If the throttle valves do not start 
to move at the same time, repeat Steps 4-6. 

Cam Follower Pickup 
Adjustment 

I. Connect a throttle shaft amplifier tool (Figure 
2) to the top carburetor throttle shaft. 
2. Watching the amplifier tool. slowly rotate the 
throttle cam. As the end of the tool starts to move, 
check the cam and cam follower alignment. The 
embossed mark on the cam (I, Figure 50) should 
align with the center of the cam follower (2, 
Figure 50). 
3. If the cam follower and cam mark do not align 
in Step 2, loosen the cam follower screw (Figure 
51) and let the throttle return spring close the 
throttle valves. 
4. Align the throttle cam mark with the center 
of the cam follower and tighten the cam follower 
screw. 
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5. Repeat Step 2 to check the adjustment. If 
incorrect, repeat Step 3 and Step 4. then repeat 
Step 2 as requircd. 

Maximum Spark Advance 
Adjustment 

CAUTION 
771is procedllre shmlld be perforllled ill 
o fesf lallk lI'ilh fhe proper lesl lI 'heel 
installed 011 fhe engille. 777e lise of fhe 
propeller alldlor a flllshing del'ice call 
resllll ill all illcorrecf settillg and possible 
engine damage. 

I. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Connect a tachometer according to 
manufacturer's instructions. 

NOTE 
If the engine connor reach (J minimulII 
speed of 5,000 rplll ill 51<'p 3, mtafe fhe 
fhmffle calli lillk flllllllbll 'heel LlllIil fhe 
required speed is obtained. 

3. Start the engine and open the throttle to a @ 
minimum 5,000 rpm with the timer base fully 
advanced. 

NOTE 
Compare the specification ill Step 4 H'ilil 
the Mlnimum Adl'ance specification 011 
fhe engille decal. Use fhe decal 
specificafioll if if differs. 

4. Check the timing mark position with the 
timing light. The specified mark (Table I) on 
the flywhcel grid should align with the timing 
pointer. 

WARNING 
Do IIOf affell1pl fO adjllsl fhe spark 
adl,{lI1ce with (he engine running ill Step 
5. 77,e adjllsfmelll screw is located close 
TO fhe 1I1000illg flywheel alld vibrales 
slighfly II'hell fhe ellgine is rulllling. If 
fhe Jcrell'dril'er slips Olll of fhe sereII', 
seriolls persollal illjllry call reSIlII. 

Spark control rod 

CHAPTER FIVE 
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Retainer 
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SA. 1986-1988 Models-If the timing marks do 
not align as specified, shut the engine off. 

a. If timing is within ±2° of the specified 
setting, loosen the eccentric screw as shown 
in Figure 52. Rotate the eccentric. tighten 
the screw and recheck timing. 

b. If timing varies more than ±2 ° from the 
specified setting, reposition the spark 
control rod in another hole in its retainer. 
See Figure 53. Move the rod forward (to 
advance) or backward (to retard) as 
required . Movement between 2 adjacent 
holes will change timing by approximately 

4°. Recheck timing. If necessary, fine-tune 
by rotating the eccentric as described above. 

SB. 1989 Models-If the timing mark> do not 
align as specified, shut the engine off. Loosen 
jam nut at retainer on spark control rod (Figure 
53, typical). Rotate thumbwheel in center of 
retainer toward the engine (to advance) or away 
from the engine (to retard) as required to adjust 
maximum spark advance. Tighten jam nut snugly 
to secure adjustment. 
6. Restart the engine and repeat Step 3 and Step 
4. If timing mark alignment is still incorrect , 
repeat Step SA or Step SB. then Step 3 and Step 
4 as required . 

Cam Follower Pickup Timing 

I. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Start the engine and check the timing mark 
position with the timing light. Move the spark 
advance lever until the specified mark (Table I) 
on the flywheel grid aligns with the engine mark. 
At this point, the embossed mark on the throttle 
cam should align with the center of the cam 
follower roller. 
3. If the throttle cam mark and cam follower 
roller do not align as specified in Step 2. loosen 
the throttle cam link locknut and rotate 
thumbwheel (Figure 54) away from the engine 
(to advance) or toward the engine (to retard) as 
required to bring pickup timing within 
specifications (Table I). Tighten the locknut 
snugly. 

Wide-open Throttle Stop 
Adjustment 

I. Open the throttle to the full throttle position. 
The ca rburetor throttle shafts roll pins should be 
exactly vertical. 
2. If the roll pins are not vertical, loosen the 
wide-open stop screw locknut and adjust the stop 
screw (Figure 55) to allow the throttle valves to 
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oren full} without loading the throttle shaft. 
Tighten the locknut. 

Idle Speed Adjustment 

TIll'> rrocedure ,hould be performed with the 
boat floating in the water (propeller installed) and 
unre,traillcd. not tied securely at the ,lip or dock. 
I Rcmovc the engine cover. 
2 Connect a tachometer according to 
manufacturer'" in,tructions. 
J Stan the engine and warm to normal operating 
tcmrcralll re. 
~. AdJu,t the idle speed screw (Figure 56) as 
reqUired to ,et the engine speed to 600-700 rpm 
III FORWARD gear. 

V4 ENGINES 
(I985-0N UO-140 HP) 

Timin!( Pointer Alignment 

Sce 60. 65. 70 alld 75 hp Timing Poi Iller 
lIigllmelll III thi, chapter. 

Throttle Valw Synchronization 
1985-1988 Models 

I. Rcmove the engine cover. 
2. Loo,cn the cam follower screw (C. Figure 
57). Move the cam follower away from the 
throttle cam. 
3. Loo,en the throttle shaft synchronizing screw 
(D. Figure 57) two fulllllrns. The throttle plates 
,hould clo,e. 
4. Rotate the throttle shaft to partially open the 
throttle plate,. then let them snap back to the 
c1o,ed pm.ition. Make sure they are closed and 
retighten the synchronizing screw. Leave the cam 
follower ,crew loose. 

1989 Models 

I. Remove the engine cover. 
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2. Loosen the cam follower screw (C. Figure 
58). Move the cam follower away from the 
throttle cam. 
3. Loosen the 2 carburetor link adjU!.tment 
screws (S. Figure 58) 110 more Ihal/ one-half 
turn. 
4. Allow all throttle plates to seat within bores. 
S. Tighten the 2 carburetor link adjustment 
screws (S. Figure 58) while supporting rear of 
link. 

Throttle Cam Pickup Point 
Adj ustment 

Refer to Figure 58 and Figure 59 for this 
procedure. 
I. 1988-1989 Models-Lom.en lock ring and 
rotate adjustment knob counterclockwise until no 
internal ,pring pres,ure is noted (Figure 58). 
2. With the cam follower screw loose. hold the 
follower against the throttle cam and adjust the 
throttle arm stop screw (D. Figure 59) until the 
cam and follower contact the center of the cam 
follower roller intersecting the index line (I. 
Figure 58) on the cam. 
3. When the cam index line intersects the center 
of the cam follower roller. tighten the cam 
follower screw. 
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THROTTLE VALVE SYNCHRONIZATION 

5 

A. Throttle cam 
B. Cam follower roller 

• C. Cam follower Icrew 
O. Throttte aheft Iynchronizlng acrew 
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Wide-open Throttle Stop 
Adjustment 

Refer to Figure 59 for this procedure. 
I. Move the throttle ann and I inkage toward the 
wide-open throttle position and loosen the 
locknut. 
2. Adjust the wide-open throttle stop screw until 
the carburetor throttle plates open fully without 
loading the throttle shaft. 
3. Continue adjusting the stop screw until the 
cam follower war index line faces directly 
forwdrd and is perpendicular wilh the air silencer 
base. Hold the screw from moving and tighten 
the locknut. 

Throttle Cable Adjustment 

The throttle cable must be adjusted to allow 
the idle adjustment screw to contact the idle stop. 
A cable that is too loose will cause a high and 
um,table idle. resulting in shifting difficulties. If 
too tight. shifting will feel stiff and the warm-

® 

L 

K 

C. Cam follower screw 
I. Index line 

S. Carburetor link adjustment screws 
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up lever will move up during a shili into 
NEUTRAL. 

Refer to Figure 59 for thi" procedure. 
I. Remove the throttle cable trunnion cover. 
2. With the throttle cahle in the air ,ilencer 
trunnion pocket. adju"t the cahle nut until the 
throttle arm "top screw touche" the crankcase 
firmly. 
3. Install the trunnion cover and tighten the covcr 
nut securely. 

Maximum Spark Adnll1ce 
Adjustment 

GlUTtON 
771i, I'm('<,dllr<' ,IIollld h<, I'<'rl;".",,,t! ill 
a /es/ wllk H'illt Ihl' "roper lesl !I'heel 
ill.\falll'd Oil Ihe (,Jlgilll', The liSt' (~r 'he 
propeller alld lor (I j1ushing dl'l'in' call 
/1'.\'11/1 ill lUI incorrect ,\i'llillg (lI1lII'O\,\;/JIl' 

£'lIglll(, damage. 

Refer to Figure 60 for this procedure. 

c 

L. lock ring 
K. Adjustment knob 
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A. Cem follower Icrew 
B. Cam follower roller 
C. Throttt. cam 
D. Throttle ann atop Icrew 
E. WOT ,top Krew 
F. WOT Inde. mart< 5 
G. Throttle cable nut 
H. Trunnion cover lere. 
I. Locknut 
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MAXIMUM SPARK ADVANCE ADJUSTMENT 

A 

8 

D 

8 

c 

A. Timing pointer 
B. Locknut 
C. Full .dv8nce timing screw 
D. Idle speed screw 
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I. Connect a timing light to the o. I cylinder 
according to manufacturer's instructions. 
2. Connect a tachometer according to 
manufacturer's instruct ions. 
3. Stan the engine and warm to normal operating 
temperature. 
4 Open the throttle to obtain an engine speed 
of 4,SOO-S,()()() rpm. 

NOTE 
Compare the specification in Step 5 with 
the Maximum Admnce specification all 
the engine decal. Use the decal 
specification if it differs. 

S. Check the timing mark position with the 
liming light. The specified mark (Table 1) on 
the flywheel grid should align with the timing 
pointer. 

WARNING 
Do /101 allempt 10 adjust the spark 
adl'O/lce with the engine rWlIling in Step 
5. 71le adjustmelll serell' is located close 
10 or u/lder the moving flywheel and 
vibrates slightly when the engine is 
running. If the screwdril'er slips 0111 of 
the screw, serious personal injury can 
result. 

6. If the timing marks do not align as specified, 
shut the engine off and loosen the full advance 
timing screw locknut. Adjust the screw clockwise 
(to retard) or counterclockwise (to adva nce) as 

required, then tighten the locknut. One full turn 
in either direction changes timing approximately 
one degree. 
7. Restart the engine and repeat Step 5. If timing 
mark alignment is still incorrect, repeat Step 6. 
then Step 4 and Step 5 as required. 

Idle Speed Adjustment 
1985-1987 Models 

This procedure should be performed with the 
boat floating in the water (propeller installed) and 
unrestrained, not tied securely at the slip or dock. 
Refer to Figure 57. 
I. Remove the engine cover. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Stan the engine and warm to normal operating 
temperature. 
4. Loosen the idle speed screw locknut and 
adjust the screw as required to set the engine 
speed to 650 rpm in FORWARD gear. 
5. When idle speed is correct, shut the engine 
off. Hold the screw from moving and tighten the 
locknut. 
6. Remove the tachometer and im,tall the engine 
cover. 

Idle Timing and Idle Speed 
Adjustment 
1988-1989 Models 

CAUTION 
This procedure should be performed III 
a test tank with the proper test wheel 
installed or with the boat flaming in the 
water (propeller installed) lind 
unrestrained, not tied securely at the slip 
or dock. T7le use of the propeller in a 
test tank andlor a flushing del'ice call 
result ill an incorrect selling alld possible 
ellgine damage. 
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Refer to Figure 58, Figure 59 and Figure 61 
for this procedure. 
I. Loosen lock ring and rotate lock ring and 
adjustment knob clockwise until completely 
seated (Figure 58). 
2. Start the engine and wann to nonnal operating 
temperature. 
3. Shift the engine into FORWARD gear and 
note the idle timing while making sure the 
throttle arm stop screw is firmly seated against 
crankcase (Figure 59). 
4. The idle timing should be 8° ATDC. 
5. If idle timing requires adjustment, shut the 
engine off as a safety precaution . Rotate idle 
timing screw clockwise (to advance) or 
counterclockwise (to retard) as required (Figure 
61) 
6. Repeat Steps 2-4. Repeat Step 5 if needed. 
7. Start the engine and shift into FORWARD 
gear. Adjust throttle arm stop screw until engine 
idles at 950 rpm (Figure 59). 
8. Stop the engine. With the throttle arm stop 
screw (D. Figure 59) firmly seated against the 
crankcase, turn adjustment knob (K, Figure 58) 
counterclockwise until the timer base just starts 
to move away from the idle timing screw (Figure 
61). 
9. Rotate lock ring against adjustment knob to 
secure setting (Figure 58). 
10. With the throttle arm stop screw (D, Figure 
59) lightly seated against the crankcase. rotate 
the stop screw counterclockwise unit the cam 
index line (I, Figure 58) intersects the center of 
the cam follower roller (B. Figure 59). Continue 
to rotate stop screw one complete turn 
counterclockwise from this point. 

NOTE 
After pe,jorming the previous 
adjustments. the e'llgine should idle 
between 575-700 rpm in gear and 'he com 
JollolI·er roller should ,/Ot /Ouch the 
throflle cam H'llen the engine is ill 
NEUTRAL. ReJer to Throttle Cam 
Pickup Poi"t Adjustment in this chapter 
iJ incorrect adjustlllem is noted. 
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V6 ENGINES 
(1975-1985) 

Timing Pointer Alignment 

See 60. 65. 70 alld 75 hp Timillg Poilller 
Aligllll1elll in this chapter. 

Throttle Cable Adjustment 

The throttle cable must be adjusted to allow 
the idle adjustment screw to contact the idle stop. 
A cable that is too loose will cause a high and 
unstable idle. resulting in shifting difficulties. If 
too tight. shifting will feel stiff and the warm­
up lever will move up during a shift into 
NEUTRAL. 
I. Slowly move the remote control lever back 
until the idle stop screw contacts its stop. 
2. If the idle stop screw does not contact the stop. 
adjust the trunnion nut (Figure 62) as required. 

Throttle Valve Synchronization 

I. Remove the engine cover. 
2. Remove the air silencer cover. 
3. Retard the throttle lever to a point where the 
throttle cam roller docs not touch the cam. 
4. Loosen the upper and lower carburetor lever 
adjustment screws (Figure 63) . The throttle shaft 
return springs should close the throttle valves. 

TRUNNION ADJUSTMENT NUT 
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5. Rotate the throttle shafts partially open , then 
let them snap back to the closed position. Apply 
a slight downward pressure on the adjusting link 
tab to remove any backlash and tighten the 
adjusting screws. 
6. Move the cam follower while watching the 
throttle valves. If the throttle valves do not start 
to move at the same time. repeat Steps 3-5. 

Choke Valve Synchronization 
(Models with Choke Solenoid) 

I. Loosen the choke rod fastener lockscrews 
(Figure 63). 
2. 1976-1978-Make sure the manual choke lever 
is in the ON position. 
3. Hold the center choke closed. push the upper 
choke rod up to close the choke and tighten the 
lockscrew. 

4 

S 

6 

2 

2 

4. Hold the center choke closed, push the lower 
choke rod down to close the choke and tighten 
the lockscrew. 
S. Loosen the choke solenoid bracket screw, 
enough to move the solenoid: 

a. 1976-1977-Close the choke valves with the 
manual choke lever. Push the solenoid 
plunger into the solenoid until the plunger 
bottoms. Holding the plunger in that 
position. move the solenoid forward 0.016 
in. and tighten the bracket screws. See 
Figure 63. 

b. 1978-1980-Push the solenoid plunger into 
the solenoid until the plunger bottoms. 
Holding the plunger in that position, slide 
the solenoid and bracket forward until the 
choke valves are cloed and there is no 
slack in the plunger-to-choke lever linkage. 
Mark the solenoid at the forward edge of 

THROTTLE AND CHOKE 
LINKAGE ADJUSTMENT 

1. Upper carburetor lever adjustment screw 
2. Choke rod lockscrew8 
3. Idle stop screw 
4. Space between roller and cam 
5. Cam follower 
6. Lower carburetor lever adjustment screw 
7. Solenoid plunger 
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the bracket. hold the bracket in place and 
move the solenoid forward 0.016 in. 
Tighten the solenoid bracket fasteners. 

Throttle Pickup Point 
Adjustment 

I. Connect a throttle shaft amplifier tool (Figure 
2) to the top carburetor throttle shaft. 
2. Watching the amplifier tool. slowly rotate the 
thrortle cam. As the end of the tool starts to move. 
check the cam and cam follower alignment. The 
bortom embossed mark on the cam (l, Figure 
64) should align with the center of the cam 
follower (2. Figure 64) . 
3. If the cam follower and cam mark do not align 
in Step 2, loosen the cam follower screw (3, 
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Figure 64) and rotate the throttle shafts to close 
the throttle valves. 

4. Align the bottom throttle cam mark with the 
center of the cam follower and tighten the cam 
follower screw. 

5. Repeat Step 2 to check the adjustment. If 
incorrect. repeat Step 3 and Step 4. then repeat 
Step 2 as required. 

6. On 1976-1977 engines, check alignment of the 
throttle cam "START" mark and remote control 
warm-up lever. If the "START" mark on the cam 
does not align with the center of the cam roller 
when the control box warm-up lever is moved 
to the START position . adjust the control box 
stop screw as required. See Figure 65. 

THROTTLE PICKUP POINT 

ADJUSTMENT 

1. Lower mark 
2. Cam lollower 
3. Cam follower acrew 
4. Full throttle adjultment Icrew 
5. Throttle cam yoke 

@ 
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WARM·UP LEVER 
ADJUSTMENT 

1. Adjustment stop screw 
2. Incr ..... friction 
3. Decrea .. friction 

Throttle and Timer 
Linkage Synchronization 

I. Connect a timing light to the o. I cylinder 
according to manufacturer's instructions. 
2. Start the engine and point the timing light at 
the timing pointer and flywheel. 
3. Slowly open the throttle with the control box 
warm-up lever until the specified throttle pickup 
points (Table 1) align with the timing pointer. 
4. Leaving the throttle in this position. shut the 
engine off. 
5. Adjust the throttle cam yoke (5. Figure 64) 
as required to align the bottom embossed mark 
on the throttle cam with the center of the cam 
roller. 
6. Stan the engine and repeat Step 3. The throttle 
cam mark should align with the center of the cam 
roller if yoke adjustment is correct. If mark and 
roller do not align in this step, repeat Step 4 and 
Step 5, then Step 3. 

Maximum Spark Advance 
Adjustment 

CAUTION 
17lis procedure should be per/ormed ill 
a test tallk witlt the proper test wheel 
illstalled all tlte engille. 17le use 'iftlte 
propeller alld/or a fluslting del'ice can 
result ill OIl incorrect selling and possible 
engine damage. 

I. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Loosen the maximum advance screw locknut 
and adjust the screw to extend 3/8-7116 in. beyond 
the timing pointer bracket. See A, Figure 66. 
4. Start the engine and run at 4.300-4.600 rpm 
(1976-1983) or a minimum of 5.000 rpm 
(1984-1985) in FORWARD gear. 

NOTE 
Compare tlte specification in Step 5 \Iitlt 
tlte Maximum Advallce specificatioll all 
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Ihe ellgille decal. Use Ihe decal 
spenjicalioll if il differs. 

5. Check the timing mark position with the 
timing light. Note the amount of advance shown 
by the flywheel grid marked ·'No. r' and timing 
pointer alignment. 
6. Stop the engine and connect the timing light 
to the No.2 cylinder. 
7. Repeat Step 4 and Step 5. noting the amount 
of advance ,hown by the flywheel grid marked 
··No. 2'" and the timing pointer alignment. 

NOTE 
Some early prodllClioll 1981 V6 l'llgilles 
wert' eqllipped lI'ilh WI illcorreCI spark 
admllce decal 011 Ihe spark at/mllce 
lel ·er. ReJer 10 Table J Jar Ihe correcI 
1981 model specijic(I(iolls ill Slep 8. IJ 
Ihe spepcijicmioll differs ji"om Ihm Oil Ihe 
decal. I/.Ii' Table I. 

8. Refer to ,pecification, (Table I) or the engine 
decal for desired maximum advance. 

WARNING 
Do IJOI al/empl 10 adjusl Ihe spark 
adl'{lIIce with the engine running ;11 Step 
9. 77,l' adjllslmelll screll' is locoled close 
10 or ullder the mm'inl: flY,,\,'heel alld 
\'ibrate.\ slightly when the engine is 
running. If the .fcreH'tiril'er .\'Iips out of 
'he lCri'W, serious persollal injuT)' call 

res/d,. 

9. Shut the engine off and loosen the adjusting 
screw locknut (A. Figure 66). Adjust the screw 
clockwise to retard or counterclockwise to 
advance the timing of the cylinder which showed 
the greate,t amount of advance in Step 5 and Step 
7 to ,pecification, (Table I). then tighten the 
locknut. One full turn in either direction changes 
timing approximately one degree. 
10. Restart the engine and repeat Steps 4-7 as 
required . If timing mark alignment is still 
incorrect. repeat Step 9, then Steps 4-7 as 
required. 

Wide-open Throttle Stop 
Adjustment 

CHAPTER FIVE 

I. Open the throttle to the full throttle position. 
The upper carburetor throttle ,haft roll pin 
should contact ib ,top. Hold the throttle lever 
in that po,ition. 
2. Loosen the throttle stop screw locknut and 
adjust the stop screw (Figure 67) to allow the 
throttle valves to open fully without loading the 
throttle shaft. Tighten the throttle ,top locknut. 
3. Insert a >trip of tracing paper between the roll 
pin and throttle stop. There should be a slight 
drag (0.003 in. clearance) on the paper when it 
i, removed if the adju,tmcnt is correct. 

Idle Speed Adjustment 

This procedure ,hould be performed wllh the 
boat floating in the water (propeller installed) and 
tied securely at the .,Iip or dod, to prevent any 
fore or aft motion. 
I. Remove the engine cover. 
2. Connect a tachometer according 10 
manufacturer's instructIon,. 
3. Start the engine and warm to normal operJting 
temperature. 



 
 

ENGINE SYNCHRONIZATION AND LINKAGE ADJUSTMENTS 257 

4. Adjust the idle adjustment screw (B. Figure 
66) as required to set the engine speed to 650 
rpm in FORWARD gear. 

V6 ENGINES 
(1986-0N 150-175 HP) 

liming Pointer Alignment 

See 60, 65, 70 alld 75 lip TImillg Poillter 

Aligllmelll in this chapter. 

Throttle Valve Synchronization 

1. Remove the engine cover. 
2. Remove the air silencer cover. 
3. Loosen the cam follower screw (Figure 68) 
Move the cam follower away from the throttle 
cam. 
4. Loosen the upper and lower carburetor lever 
adjustment screws (Figure 69). The throttle shaft 
return springs should close the throttle valves. 
5. Rotate the throttle shafts partially open, then 
let them snap back to the closed position. Apply 
a slight downward pressure on the lower adjusting 
link tab to remove any backlash and tighten the 
adjusting screw, then repeat to tighten the upper 
link screw. 
6. Move the cam follower while watching the 
throttle valves. If the throttle valves do not start 
to move at the same time, repeat Steps 3-5. 

Cam Follower Pickup 
Adjustment 

1. Connect a throttle shaft amplifier tool (Figure 
2) to the top carburetor throttle shaft. 
2. Watching the amplifier tool, slowly rotate the 
throttle cam. As the end of the tool starts to move, 
check the cam and cam follower alignment. The 
short embossed mark on the cam should align 
with the center of the cam follower. 
3. If the cam follower and cam mark do not align 
in Step 2, loosen the cam follower screw (Figure 
68) and let the throttle return spring close the 
throttle valves. 
4. Align the throttle cam mark with the center 
of the cam follower and tighten the cam follower 
screw. 
5. Repeat Step 2 to check the adjustment. If 
incorrect, repeat Step 3 and Step 4 , then repeat 
Step 2 as required. 

Cam Follower Pickup Timing 

1. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Start the engine and check the timing mark 
position with the timing light. The specified mark 
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(Table I) on the flywheel grid should align with 
the flywheel pointer. 
3. If the timing marks do not align as specified 
in Step 2, loosen the throttle cam link locknut 
and rotate thumbwheel away from the engine (to 
advance) or toward the engine (to retard) as 
required to bring pickup timing within 
,pecifications (Table I). Tighten the locknut 
,nugly. 

Wide-open Throttle Stop 
Adjustment 

\. Open the throttle to the full throttle position. 
The carburetor throttle shafts roll pins should be 
exactly vertical. 
2. If the roll pins are not vertical, loosen the 
wide-open stop screw locknut and adjust the stop 
,crew (Figure 70) to allow the throttle valves to 
open fully without loading the throttle shaft. 
Tighten the locknut. 

Maximum Spark Advance 
Adjustment 

CAUTION 
77Jis procedure should be performed in 
a test tank with the proper test wheel 
ins(((lIed on the engine. TIle use of the 
propeller and/or a flushing device can 
re~ult ill an incorrect setting and possible 
engine damage. 

\. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Loosen the maximum advance screw locknut 
and adjust the screw to extend 3/8-7/16 in. beyond 
the timing pointer bracket. See A, Figure 66. 
4. Start the engine and run at a minimum of 
5,000 rpm in FORWARD gear. 

NOTE 
Compare the specification in Step 5 with 
the Maximum Advance specification on 
the engine decal. Use the decal 
specification if it differs. 
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5. Check the timing mark position with the 
timing light. Note the amount of advance shown 
by the flywheel grid marked "No. I" and timing 
pointer alignment. 
6. Stop the engine and connect the timing light 
to the No.2 cylinder. 
7. Repeat Step 4 and Step 5, noting the amount 
of advance shown by the flywheel grid marked 
"No.2" and the timing pointer alignment. 
8. Refer to specifications Cfable 1) or the engine 
decal for desired maximum advance. 

WARNING 
Do not auempt 10 adjust the spark 
adl'Qnce with the engine running in Step 
9. The adjustment screw is located close 
10 or under the moving flywheel and 
vibrates slightly when the engine ;s 
running. If the screwdriver slips out of 
the screw, serious personal injury can 
result. 

9. Shut the engine off and loosen the adjusting 
screw locknut (A, Figure 66). Adjust the screw 
clockwise to retard or counterclockwise to 
advance the timing of the cylinder which showed 
the greatest amount of advance in Step 5 and Step 

SlOp screw Locknut 
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7 to obtain the specified advance (Table I), then 
tighten the locknut. One full turn in either 
direction changes timing approximately one 
degree. 
10. Restan the engine and repeat Steps 4-7 as 
required. If timing mark alignment is still 
incorrect, repeat Step 9, then Steps 4-7 as 
required . 

Idle Speed Adjustment 

This procedure should be performed with the 
boat floating in the water (propeller installed) and 
unrestrained, not tied securely at the slip or dock. 
1. Remove the engine cover. 

2. Connect a tachometer according to 
manufacturer's instructions. 
3. Stan the engine and warm to normal operating 
temperature. 
4. Adjust the idle speed screw (B, Figure 66) 
as required to set the engine speed to 6()()-700 
rpm in FORWARD gear. 

V6 ENGINES 
(I986-0N 200-225 HP) 

Timing Pointer Alignment 

See 60, 65, 70 and 75 hp Timing Poifller 
Alignmefl/ in this chapter. 

Throttle Valve Synchronization 
1986-1988 Models 

1. Remove the engine cover. 
2. Loosen the cam follower screw (C, Figure 
71). Move the cam follower away from the 
throttle cam. 
3. Loosen the throttle shaft synchronizing screw 
(0, Figure 71) two full turns. The throttle plates 
should close. 
4 . Remove the air silencer cover and baffle. 
5. Loosen (do not remove) the top screw on the 
pon throttle shaft connector (E, Figure 71) and 
the bottom screw on the starboard throttle shaft 
connector (F, Figure 71) . 
6. Rotate the throttle shaft to panially open the 
throttle plates, then let them snap back to the 
closed position . Make sure they are closed and 
retighten all screws (except the cam follower 
screw) in the reverse order in which they were 
loosened. Leave the cam follower screw loose. 

1989 Models 

1. Remove the engine cover. 
2. Loosen the cam follower screw (C, Figure 
71). Move the cam follower away from the 
throttle cam. 
3. Loosen the 2 carburetor link adjustment 
screws (5, Figure 58) no more than one-half 
turn. 
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4. Allow all throttle plates to seat within bores. 
5. Remove the air silencer cover and baffle. 
6. Loosen (do not remove) the bottom screw on 
the port throttle shaft connector (E, Figure 71) 
and the top screw on the starboard throttle shaft 
connector (F, Figure 71). 
7. Rotate the throttle shaft to partially open the 
throttle plates, then let them snap back to the 
closed position. Make sure they are closed and 
retighten the loosened screws in the throttle shaft 
connectors. 
8. Tighten the 2 carburetor link adjustment 
screws (S, Figure 58) while supporting rear of 
link. 
9. Leave the cam follower screw loose. 

Throttle Cam Pickup Point 
Adjustment 

Refer to Figure 58 and Figure 72 for this 
procedure. 
I. 1988-1989 Models-Loosen lock ring and 
rotate adjustment knob counterclockwise until no 
internal spring pressure is noted (Figure 58). 
2. With the cam follower screw loose, hold the 
follower against the throttle cam and adjust the 
throttle arm stop screw (Figure 72) until the cam 
and follower contact the center of the cam 
follower roller intersecting the index line (I. 
Figure 58) on the cam. 
3. When the cam index I ine intersects the center 
of the cam follower roller, tighten the cam 
follower screw. 

Wide-open Throttle Stop 
Adjustment 

Refer to Figure 73 for this procedure. 
I. Move the throttle arm and I inkage toward the 
wide-open throttle position and loosen the 
locknut. 
2. Adjust the wide-open throttle stop screw until 
the carburetor throttle plates open fully without 
loading the throttle shaft. 
3. Continue adjusting the stop screw until the 
cam follower war index line faces directly 
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forward and is perpendicular with the air silencer 
base. Hold the screw from moving and tighten 
the locknut. 

Throttle Cable Adjustment 

The throttle cable must be adjusted to allow 
the idle adjustment screw to contact the idle stop. 
A cable that is too loose will cause a high and 
unstable idle. resulting in shifting difficulties. Ir 
too tight. shifting will feel stiff and the warm­
up lever will move up during a shift into 
NEUTRAL. 
Refer to Figure 73 for this procedure. 

I. Remove the throttle cable trunnion cover. 
2. With the throttle cable in the air silencer 
trunnion pocket. adjust the cable nut until the 
throttle arm stop screw touches the crankcase 
firmly. 
3. Install the trunnion cover and tighten the cover 
nut securely. 

Maximum Spark Advance 
Adjustment 

CAUTION 
77,is procedllre shollid be pelformed ill 
a lest tank wilh the proper feST wheel 
illslal/ed 011 the engille. 77,e use of the 
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propeller andlor a flushing device can 
result ill (III incorrect selling and possible 
ellgille damage. 

Refer to Figure 60 for this procedure. 
I. Connect a timing light to the No. I cylinder 
according to manufacturer's instructions. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and Wdrm to normal operating 
temperature. 
4. Open the throttle to obtain an engine speed 
of 4,500-5,()()() rpm. 

® 

NOTE 
Compare the specification in Step 5 with 
the Maximum Admnce specification on 
the ellgine decal. Use the decal 
specification if it differs. 

1. Wide-open throttle stop screw 
2. Throttle cable nut 

5. Check the timing mark positIOn with the 
timing light. The specified mark (Table I ) on 
the flywheel grid should align with the timing 
pointer. 

WARNING 
Do not attempt 10 adjust the spark 
advance ",ith the engine runnillg in Step 
5. 771e adjustment screw is located close 
to or IInder the moving flywheel and 
vibrates slightly when the engine is 
running. If the screwdriver s/ips 0111 of 
the screw, serious personal injury can 
result. 

6. If the timing marks do not align as specified, 
shut the engine off and loosen the full advance 
timing screw locknut. Adjust the screw clockwise 
(to retard) or counterclockwise (to advance) as 
required, then tighten the locknut. One full turn 
in either direction changes timing approximately 
one degree. 
7. Restart the engine and repeat Step 5. !ftiming 
mark alignment is still incorrect, repeat Step 6, 
then Step 4 and Step 5 as required. 

Idle Speed Adjustment 
1986-1987 Models 

This procedure should be performed with the 
boat floating in the water (propeller installed) and 
unrestrained, not tied securely at the slip or dock. 
Refer to Figure 60. 
I. Remove the engine cover. 
2. Connect a tachometer according to 
manufacturer's instructions. 
3. Start the engine and warm to normal operating 
temperature. 
4. Loosen the idle speed screw locknut and 
adjust the screw as required to set the engine 
speed to 650 rpm in FORWARD gear. 
5. When idle speed is correct, shut the engine 
off. Hold the screw from moving and tighten the 
locknut. 
6. Remove the tachometer and install the engine 
cover. 
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Idle Timing and Idle Speed 
Adjustment 
/988-/989 Mode/s 

CAUTION 
771i.l procedllre shollid be performed in 
a test tallk with the proper test wheel 
illstalled or with the boat floatillg ill the 
I\·ater (propeller inslC/lled) and 
IIl1restroined, not tied secllrely at the slip 
or dock. 77te lise oj the propeller in a 
te.lt tallk and/or a flushing device can 
resllit in an incorrect sel/ing and possible 
engine damage. 

Refer to Figure 58, Figure 59, Figure 61 and 
Figure 72 for this procedure. 
I. Loosen lock ring and rotate lock ring and 
adjustment knob clockwise until completely 
seated (Figure 58). 
2. Start the engine and warm to nomlal operating 
temperature. 
3. Shift the engine into FORWARD gear and 
note the idle timing while making sure the 
throttle arm stop screw is firmly seated against 
crankcase (Figure 72). 
4. The idle timing should be 6° ATDC. 
5. If idle timing requires adjustment, shut the 
engine off as a safety precaution. Rotate idle 
timing screw clockwise (to advance) or 

• 
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counterclockwise (to retard) as required (Figure 
61). 
6. Repeat Steps 2-4. Repeat Step 5 if needed. 
7. Start the engine and shift into FORWARD 
gear. Adjust throttle arm stop screw until engine 
idles at 950 rpm (Figure 72). 
8. Stop the engine. With the throttle arm stop 
screw (0, Figure 59) firmly seated against the 
crankcase, turn adjustment knob (K, Figure 58) 
counterclockwise until the timer base just starts 
to move away from the idle timing screw (Figure 
61). 
9. Rotate lock ring against adjustment knob to 
secure setting (Figure 58). 
10. With the throttle arm stop screw (Figure 72) 
lightly seated against the crankcase, rotate the 
stop screw counterclockwise unit the cam index 
line (I, Figure 58) intersects the center of the 
cam follower roller (B, Figure 59). Continue to 
rotate stop screw one complete turn 
counterclockwise from this point. 

NOTE 
AJter perJorming the previous 
adjustments, the engine should idle 
between 575-700 rpm in gear and the cam 
Jollower roller should not touch the 
throl/le cam when the engine is in 
NEUTRAL. ReJer to ThrottLe Cam 
Pickup Point Adjustment in this chapter 
if incorrect adjustment is noted . 
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Table 1 TIMING SPECIFICATIONS 

Full Throttle Throttle 
Spark Advance Pickup 
degree s BTDC degrees BTDC 

48 hp 
1987·1988 19 ±1 2·4 
1989 19 ±1 

50 hp 
1973·1975 19 ±1 3 
1980·1981 19 2·4 
1982·1988 19 ±1 2·4 
1989 19 ±1 

55 hp 5 
1975·1976 19 4 
1977·1979 19 3 
1980-1981 19 2·4 
1982·on 19 ±1 2·4 

10 hp 
1980-1981 21 2·4 
1982·1985 21 ±1 2·4 
1986-0n 19 ±1 1 ± 1 ATOC 

85 hp 
1973 22 8 

70 hp 
1974 20 TOC 
1975-1979 17 TOC 
1980-1981 19 TOC 
1982 19 ±1 TOC 
1983·1985 See note 1 TOC ±1 
1986-1987 19 ±1 4 ±1 ATOC 
1988 19 ±1 1 ±1 ATOC 
1989 19 ±1 1 ±1 BTOC 

75 hp 
1975-1979 16 TOC 
1980-1981 19 TOC 
1982 19 ±1 . TOC 
1983-1985 See note 1 TOC ±1 
1986-1987 19 ±1 1 ±1 ATOC 

15 hp 
1973 28 5 
1974 28 4 
1975-1976 26 4 
1977·1979 26 3·5 
1910 28 4·6 

IIhp 
1987-on 28 ±1 4 ± 1 

IOhp 
1111 28 4·6 
1112 28 ±1 4·6 
1113-1985 See note 1 3·5 
1II6-on 28 ±1 4 ±1 

IOOhp 28 4·6 
110 hp 28 ±1 4 ±1 
118 hp 
1973 26 5 
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Table 1 TIMING SPECIFICATIONS (continued) 

Full Throttle Throttle 
Spark Advance Pick-up 
degrees BTDC degrees BTDC 

115 hp (continued) 
1975-1976 24 4 
1977-1979 28 0-3 
1980-1981 28 4-6 
1982 28 ±1 4-6 
1983-on See note 1 3-5 

120 hp 
1985 22 -
1986-on 18 ±1 -

135 hp 
1973 22 5 
1974 22 4 
1975-1976 20 4 

140 hp 
1977-1979 28 0-3 
1980-1981 28 4-6 
1982 28 ±1 4-6 
1983-1984 See note 1 3-5 
1985 22 -
1986-on 18 ±1 -

150 hp 
1977-1979 26 6-8 
1980-1981 28' 6-8 
1982 28 ±1 6-8 
1983-1985 See note 1 6-8 
1986-on 32 ±1 ' 7 ±1 

175 hp 
1977-1979 28 5 
1980-1981 28' 6-8 
1982 28 ±1 6-8 
1983-1985 See note 1 6-8 
1986-on 28 ±1 7 ±1 

185 hp See note 1 6-8 
200 hp 

1975-1979 28 5 
1980-1981 26' 6-8 
1982 28 ±1 6-8 
1983-1985 See note 1 6-8 
1986-on 18 ±1 -

225 hp 
1986-on 18 ±1 -

235 hp 
1977-1979 28 6-8 
1980-1981 30 6-8 
1982 30 ±1 6-8 
1983-1985 See note 1 6-8 

1. Refer to timing decal on engine. 
2. II timer base has red sleeves, 32° BTOC. 
3. 1986-1987 150STL, 30 ±1° BTOC; 1988-1989 150STL, 28 ±1° BTDC. 
4. 1981 CH model: timer base with red sleeves, 30° BTOC; 1981 CIA, CIB and CIM model: timer base with 
black sleeves, 28° BTOC. 
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Fuel System 

NOTE 
Outboards equipped with Variable Ratio 
Oiling (VRO) use a self-colltained 
mechanical pump mounted on the power 
head instead of the remOle fllel pump. 
The VRO system is covered ill Chapter 
Eleven. 

This chapter contains removal, overhaul, 
installation and adjustment procedures for fuel 
pumps, carburetors, choke and primer solenoids, 
fuel tanks and connecting I ines used with the 
Johnson and Evinrude outboards covered in this 
book. Table 1 is at the end of the chapter. 

FUEL PUMP 

Johnson and Evinrude outboards use a 
diaphragm-type fuel pump which operates by 
crankcase pressure (Figure 1). Since this type 
of fuel pump cannot create sufficient pressure 
to draw fuel from the tank during cranking, fuel 
is transferred to the carburetor for starting by 
operating the primer bulb installed in the fuel 
line. 

Pressure pulsations created by movement of 
the pistons reach the fuel pump through a 
passageway between the crankcase and pump. 

Upward piston motion creates a low pressure 
on the pump diaphragm. This low pressure opens 
the inlet check valve in the pump, drawing fuel 
from the line into the pump. At the same time, 
the low pressure draws the air-fuel mixture from 
the carburetor into the crankcase. 

Downward piston motion creates a high 
pressure on the pump diaphragm . This pressure 
closes the inlet check valve and opens the outlet 
check valve, forcing the fuel into the carburetor 
and drawing the air-fuel mixture from the 
crankcase into the cylinder for combustion. 
Figure 2 shows the operational sequence of a 
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typical Johnson and Evinrude outboard fuel 
pump. 

Fuel Pump Problems 

Johnson and Evinrude fuel pumps are self­
contained, remote assemblies. Fuel pump design 
is extremely simple and reliable in operation. 
Diaphragm failures are the most common 
problem, although the use of dirty or improper 
fuel-oil mixtures can cause check valve 
problems. Repair kits are available to overhaul 
a defective pump. 

V6 engines use dual fuel pumps mounted in 
series. Under certain operational conditions, a 
V6 engine may exhibit symptoms such as stalling 
when coming back from a full throttle position 
or surging with the throttle at a high setting. The 
symptoms point to a lack of fuel, yet the pumps 
may check out satisfactorily when pressure tested 
(Chapter Three). 

267 

When the motor is used on a boat containing 
permanent fuel tanks installed by the boat 
manufacturer, flow restrictions may be caused 
by the anti-siphon valve, primer, selector valves 
or other such devices that are part of the built­
in tank system. Since low fuel flow can seriously 
damage an outboard, a built-in fuel tank system 
should be periodically checked for possible flow 
restrictions. 

If the boat's fuel system functions properly and 
the engine has been correctly synchronized and 
the linkage adjusted as described in Chapter Five. 
Johnson and Evinrude recommend that 1976-1983 
V6 fuel pumps be replaced with high 
performance pumps that will accomodate more 
vaporized fuel in the line. 

NOTE 
Some 1983 V6 engines are factory­
equipped wilh the high performance 
pump. The standard and high 
performance pumps differ slightly in 
appearance. See Figure 3. 

FUEL PUMPS 

Standard High perfonnance 
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The high performance pump is suppl ied with 
a molded hose to be used on some applications 
but discarded on others. High performance 
pumps should be installed as follows: 

a. 1976 V6-Upper pump, part No. 393868: 
discard hose. Lower pump, part No. 
393868: modify and install hose. 

b. 1977-1978 V6-Upper pump, part No. 
393868: discard hose. Lower pump, part 
No. 393870: discard hose. 

c. 1979-1983 V6-Upper pump, part No. 
393870: discard hose. Lower pump, part 
No. 393868: install hose. 

Removal/Installation 

I. Unscrew and remove the filter cover and 
screen (Figure 4). 
2. Remove the 2 screws at the bottom of the 
pump holding it to the engine (Figure 5). 
3. Remove and discard any straps holding the 
fuel lines to the fuel pump. Disconnect the lines 
at the pump. 
4. Remove the pump and gasket from the engine. 
Discard the gasket. 
5. Clean all gasket residue from the engine 
mounting pad. Work carefully to avoid gouging 
or damaging the mounting surface. 
6. Clean the filter screen in OMC Engine 
Cleaner and blow dry with compressed air. If 
extremely dirty or damaged. install a new screen 
in Step 7. 
7. Installation is the reverse of removal. Use new 
mounting and filter screen gaskets. Install new 
straps on the fuel line connections. 

Disassembly/Assembly 

I. Remove the 4 screws holding the pump body 
together. 
2. Separate the pump body. Remove and discard 
the diaphragm, check valves and gaskets. 

CHAPTER SIX 

3. Assembly is the reverse of disassembly. Install 
a new diaphragm. check valves and gaskets. 

CARBURETORS 

Many carburetors used on Johm,on and 
Evinrude outboards have a fixed mainjct orifice 
and require no high-speed adjustment. 

Carburetors used on 1983 and carl ier models 
have a white Delrin (plastic) needle valve 
retainer. Age and engine vibration can cause the 
retainer to lose its ability to prevent the low-speed 
needle from moving while the engine i, running. 

, 
i:D.' 
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An improved red retainer (part No. 315232) can 
be installed to correct the problem . 

When removing and installing a carburetor, 
make sure that the mounting nuts are securely 
tightened . A loose carburetor will cause a lean­
running condition. 

High-elevation Modifications 

Table I contains orifice recommendations 
suggested by Johnson and Evinrude when a 
1973-1982 engine is used primarily at high 
elevations. Rejetting for high elevation operation 
will recover only that engine power lost due to 
the improper air-fuel ratio caused by the 
reduction in air density. 

The propeller used must allow the engine to 
run within the recommended engine speed 
operating range. The correct propeller should 
place full throttle engine rpm in the middle of 
the recommended operating range. Changing the 
prop for high elevation operation will recover 
only that engine power lost by not operating 
within the proper rpm range. 

Always rejet and prop the engine for the lowest 
elevation at which the boat will be operated to 
prevent the possibility of power head damage 
from a lean fuel mixture. If the boat is to be used 
Cltensively at both high and low elevations, you 
should have 2 sets of jets, 2 props and a fixed 

NEEDLE VALVE CONDITION 
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jet screwdriver (part No. 317(02) for installation 
as required. 

Your Johnson or Evinrude dealer can supply 
elevation modification stickers (part No. 393533) 
for application on the motor as a reminder of the 
original and elevation jet/prop sizes. Their use 
will assu re that you always have the correct 
information readily available. 

Cleaning and Inspection 

Before removing and disassembling any 
carburetor, be sure you have the proper overhaul 
kit, the proper tools and a sufficient quantity of 
fresh cleaning solvent. Work slowly and 
carefully, follow the disassembly procedures, 
refer to the exploded drawing of your carburetor 
when necessary and do not apply excessive force 
at any time. 

It is not necessary to disassemble the 
carburetor linkage or remove the throttle cam or 
other external components. Wipe the carburetor 
casting and linkage with a cloth moistened in 
solvent to remove any contamination and 
operating film . Clean the carburetor castings 
with an aerosol type solvent and a brush. Do not 
submerge them in a hot tank or carburetor 
cleaner. A sealing compound is used around the 
metering tubes and on the casting to eliminate 
porosity problems. A hot tank or submersion in 
carburetor cleaner will remove this sealing 
compound. 

Spray the cleaner on the casting and scrub off 
any gum or varnish with a small bristle brush. 
Spray the cleaner through the casting metering 
passages. Never clean passages with a wire or 
drill as you may enlarge the passage and change 
the carburetor calibration. 

Blow castings dry with low pressure (25 psi 
or less) compressed air. The use of higher 
pressures can damage the sealing compound. 

Check the float for fuel absorption. Check the 
float arm for wear in the hinge pin and needle 
valve contact areas . Replace as required. 

Check the needle valve tip for grooving, nicks 
or scratches. Figure 6 shows a good valve tip 
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(I), a valve tip damaged from excessive pressure 
when seating (2) and one with wear on one side 
caused by vibration resulting from the use of a 
damaged propeller (3). 

Check the throttle and choke shafts for 
excessive wear or play. The throttle and choke 
valves must move freely without binding. 
Replace carburetor if any of these defects are 
noted . 

Clean all gasket residue from mating surfaces 
and remove any nicks, scratches or slight 
distortion with a surface plate and emery cloth. 

Core Plugs and Lead Shot 

Certain openings in the carburetor casting are 
covered with a core plug or have a lead shot 
installed. These usually require service only if 
the openings are leaking. Figure 7 shows a 
carburetor with the core plug over the low-speed 
orifices removed (A) and a typical lead shot 
installed (8). 

Core Plug Service 

I. If leakage is noted, secure the carburetor in 
a vise with protective jaws. 
2. Hold a flat end punch in the center of the core 
plug and tap sharply with a hammer to flatten 
the plug. Cover the plug area with OMC 
Adhesive M. 

CAUTION 
Do II0t drill more thall 1116 ill. be/o\V the 
core plug ill Step 3 or the castillg \ViII 
be damaged. 

3. If this does not solve the leakage problem or 
if the low-speed orifices are completely plugged, 
carefully drill a 1/8 in. hole through the center 
of the plug and pry it from the casting with a 
punch. 
4A. Clean all residue from the core plug hole 
in the casting. If the hole is out-of-round, replace 
the casting. 

CHAPTER SIX 

48. If the low-speed orifices are plugged, clean 
with a brush and carburetor cleaner. 
S. Coat the outer edge of a new core plug with 
OMC Adhesive M and position it in the casting 
opening with its convex side facing up. 
6. Hold a flat end punch in the center of the core 
plug and tap sharply with a hammer to flallen 
the plug. 
7. Coat the core plug with engine oil and blow 
compressed air (2S psi or less) through the 
casting passages to check for leakage. 
8. Wipe the oil from the core plug and coat with 
OMC Adhesive M . 

Lead Shot Service 

I. If leakage is noted. secure the carburetor in 
a vise with protective jaws. 
2. Tap the center of the lead shot sharply with 
a small hammer and appropriate size punch. 
3. If leakage remains, carefully pry the lead shot 
from its opening with a suitable knife, awl or 
other sharp instrument. 
4. Clean any residue from the lead shot opening 
in the casting. 
S. Install a new lead shot in the opening and 
flatten out with a hammer and appropriate size 
punch. 

CD 
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6. Coat the core plug with engine oil and blow 
compressed air (25 psi or less) through the 
casting passages to check for leakage. 
7. Clean the oil from the casting after pressure 
testing. 

CARBURETOR (48-75 HP) 

Removal/Installation 

I. Remove the engine cover. 
2. Disconnect the carburetor fuel line at the fuel 
pump. Plug the line to prevent leakage. 
3. Remove the air silencer cover and gasket. 
Discard the gasket. 
4. Remove and discard the air silencer base self­
locking screws. 
5. Disconnect the slow-speed needle valve link 
and carefully pull the slow-speed adjustment 
lever from the needle valve, if so equipped. 
6. Disconnect the drain line and remove the air 
silencer base. 
7. Disconnect the fuel lines between the 
carburetors. 
8. Disconnect the throttle and choke linkage at 
the carburetors. 
9. If trim/tilt junction box bracket on models so 
equipped interferes with upper carburetor 
removal, remove the box/bracket as an assembly 
and place to one side out of the way. 
10. Remove the carburetor mounting nuts and 
lockwashers. Remove the carburetor. Remove 
and discard the gasket. 
II. Disconnect the primer line from the 
carburetor nipple, if so equipped. 
12. Clean all gasket residue from the manifold 
mounting surface. 
13. Installation is the reverse of removal. Use a 
new gasket. Adjust choke linkage, throttle linkage 
and carburetor (Chapter Five) before reinstalling 
the air silencer. Install air silencer base with new 
self-locking screws. 
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Disassembly/Assembly 

Refer to Figure 8 or Figure 9 for this 
procedure. 
I. Remove the float chamber drain or fuel line 
plug. Drain any fuel remaining in the carburetor 
into a suitable container. 
2. Remove the fixed high-speed orifice from the 
float bowl with screwdriver part No. 317002 or 
a suitable equivalent. Figure 10 shows the plug 
and orifice removed. 
3A. 1984 75 hp-Carefully mark position of low­
speed adjustment needle slot. See Figure ll. 
Tum needle clockwise with screwdriver part No. 
317002 (or equivalent) until it seats lightly and 
count the turns (approximately one), then back 
the needle out and remove. Remove the needle 
retainer. 
3B. 198948-60 hp-Carefully mark position of 
low-speed adjustment needle slot. See Figure U . 
Tum needle clockwise with screwdriver until it 
seats lightly and count the turns (approximately 
2-1/2-2-3/4), then back the needle out and 
remove. Remove the needle holder assembly. 
3C. All others-Remove the low-speed needle 
valve (Figure 13A) or orifice plug from the 
carburetor: 

a. If equipped with a needle valve. insert a 
length of wire with a hooked end in the 
needle valve keyhole slot and remove the 
Delrin retainer. 

b. If equipped with an orifice plug. remove 
the orifice with screwdriver part No. 
317002 or a suitable equivalent. 

4. Remove the idle or low-speed orifice plug and 
orifice, if so equipped. 
5. Remove the float chamber screws. Separate 
the float chamber from the main body (Figure 
13B). Discard the float chamber gasket. 
6. Remove the nylon float hinge pin . Remove the 
float and needle valve from the float chamber. 
See Figure 14. 
7. Remove the needle valve seat (Figure IS) with 
a wide blade screwdriver. Discard the seat 
gasket. 
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CARBURETOR (EARLY 50·70 HPI 

\--11 

3 

1. Body 11. Float assembly 
3. Mounting gasket 12. Float bowl screws 
7. Low~.peed needle valve 13. Float pin 
8. Fuel bowl gasket 14. High~.peed orifice plug 
9. Needle valve and seat assembly 15. Washer 

10. Nozzle gasket 16. Screw plug 
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CARBURETOR (LATE 48·70 HPI 

1415 16 

• o 

1---11 

3 

1. Body 8. Gasket 
3. Gasket 9. Needle valve and seat assembly 
4. Idle orifice plug (55 and 60 hpj 10. Nozzle gasket 
5. Idle orilice plug (50 hpj 11 . Float assembly 

Intermediate orifice plug 12. Float bowl screws 
(55 and 60 hpj 13. Float pin 
Idle air bleed orifice plug 14. High-speed orifice plug 
(1989 48-60 hpj 15. Washer 

6. Washer 16. Screw plug 
7. Screw plug 
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8. Remove and discard all gaskets. O-rings or 
sealing washers in the carburetor body casting. 

9. Assembly is the reverse of disassembly. 
Compare new gaskets to the old ones to make 
sure all holes are properly punched. Remove any 
loose gasket fibers or stamping crumbs adhering 
to the new gaskets. Adjust the float as described 
in this chapter. [f equipped with a needle valve, 
lightly seat the needle and back it out the number 
of turns noted during disassembly. On 1984 75 

® 

-

LOW SPEED ADJUSTMENT NEEDLE 
SLOT MARK (1984 75 HPJ 

Straightedge 

® 

Scribing 
tool 
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hp and 1989 48-60 hp carburetors. lightly seat 
low-speed adjustment needle and back out to 
align with mark scribed during disassembly. 
Reinstall on engine and adjust the choke linkage, 
throttle linkage and carburetor (Chapter Five) . 

Float Adjustment 

I. [nvert the ca rburetor body with its gasket 
surface horizontal. 
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2. Place float gauge (part No. 324891) on the 
gasket surface and hold it next to the float 
(Figure 16). Do not let gauge pressure hold float 
down. 
3. If the top of the float is not between the gauge 
notches (Figure 16), bend the metal float arm 
carefully (to avoid forcing the needle valve into 
its seat) and bring the level within specifications. 
4. Return the carburetor body to its normal 
running position and check float drop. The 
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distance between the carburetor body and the 
float as shown in Figure 17 should be I 1/8-1 
5/8 in. 
5. If the float drop is incorrect, carefully bend 
the tang (Figure 17) until it comes within 
specifications. 

V4 AND V6 CARBURETOR 
(EXCEPT 1985-0 UO-140 HP 

AND 1986 200-225 HP) 

Some early 1983 V4 engines are equipped with 
what appear to be slightly different carburetors. 
One is a 1982 design; the other is a 1983 design. 

® 

-
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3

11L ...... 
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The 1982 carburetor has 2 orifice screw plugs 
venically positioned on each side of the float 
bowl. The 1983 design uses a single plug. Both 
carburetors are calibrated the same and the 
difference in appearance will not affect 
performance. 

The following Johnson and Evinrude 1983 150 
hp engines may suffer from a lean condition and 
run poorly at or near wide-open throttle: 

a. Johnson 15OTLcrE-serial No. 5850458 
and above. 

b. Evinrude 150TRLCTE-serial No. 
288678 and above. 

c. Johnson 15OTXcrE-serial o. 5852028 
and above. 

d . Evinrude 150TRXCTE-serial No. 
290406 and above. 

Some of these engines were equipped with a 
carburetor body containing venturis that are too 
large. If poor performance is encountered. 
remove the air silencer cover and base. The 
carburetors should have a "1 1/'" cast on their 
front. This is the correct venturi size. If "13/s " 
is cast on the carburetors. they are responsible 
for the poor performance and should be replaced 
with carburetors of the same pan number which 
have 11/4 in. venturis. 

Removal/Installation 

I. Remove the air silencer cover and gasket. See 
Figure 18 for V4: V6 is similar. Discard the 
gasket. 
2. Remove the screws holding the air silencer 
base. See Figure 19 for V4: V6 is similar. 
Discard the screws. 
3. Disconnect drain line at rear of air silencer 
base. Remove the base and gasket. Discard the 
gasket. 
4. Remove the VRO pump (V4) or VRO pump 
bracket (V6) . if so equipped. and place out of 
the way without disconnecting the pump lines. 
5. If equipped with a choke solenoid. disconnect 
solenoid link and retaining ring from upper choke 
arm. 
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6. If equipped with a choke primer. disconnect 
the primer lines to the carburetors on 198::! and 
later models. 
7. Disconnect the throttle and choke lever 
linkage. 
8. Remove the carburetor mounting nuts. 
Remove the carburetor(s) and gasket(s). Discard 
the gasket(s). 

® FLOAT DROP ADJUSTMENT 

1. Carburetor casting 
2. Adjustment tang 
3. Float drop dimension 
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9. Disconnect the fuel lines at the carburetor(s) . 
10. Clean all gasket residue from the manifold 
mounting surface. 
II. Installation is the reverse of removal. Use 
new gasket(s). Adjust choke linkage, throttle 
linkage and carburetor(s) (Chapter Five) before 
reinstalling the air silencer. Install air silencer 
base with new screws. 

Disassembly/Reassembly 

Refer to Figure 20 or Figure 21 for this 
procedure. 
I. Invert carburetor over a suitable container and 
tip the front down to drain any remaining fuel 
out the bowl vent. 

. ',~ '. ~ . . "\j'!:'" 
.;" "t-\j' !\; . "' :.~~' . .. . . 

". :, . ... . -::: 
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TRI·.JET CARBURETOR 
(EARLY 90·115 HP ONLY) 

1. Carburetor body 
2. Gasket 
3. Orifice 
4. Needle valve and seat assembly 
5. Float hinge pin 
6. FloBt assembly 
7. Float bowl 
8. Screw plug 
9. O·rlng 

10. Orifice 

• 
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NOTE 
If the orifice plugs have nOl been removed 
beJore. they may be dijJicultlO loosen in 
Step 2. To prevent stripping the plug slot. 
support the float chamber on a solid 
surJace and tap the plug gently lVith a 
small mallet. This should loosen the 
screw sufficiently Jor easy removal lVith 
(J screwdriver. 

2. Remove the orifice plugs and O-rings from 
the float chamber. Discard the O-rings. 

® 

1 

4 
---.... 

3 

2 

2 

2 
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3. Remove the high-speed orifice from each plug 
hole with screwdriver part No. 317002 or 
equivalent and record the number stamped on 
it for correct reassembly reference. Figure 22 
(dual plug design) shows the plugs and orifices 
on one side. Figure 23 (single plug design) shows 
the plugs and orifices on both sides. 
4. Remove the idle air bleeds from the 
carburetor casting (if so equipped). See Figure 
24. Record the number stamped on each for 
correct reassembly reference. 

TRI-.lET CARBURETOR 
(ALL OTHERS) 

1. Carburetor body 
2. Gasket 
3. Cover 
4. Orifice 
5. Needle valve and seat assembly 
6. Float hinge pin 
7. Orifice 
8. O-ring 
9. Screw plug 

10. Float assembly 
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5. Remove the pull-over jet (Figure 25) from the 
carburetor casting, if so equipped. 

6. Remove the cover plugs and intermediate 
orifices from the float chamber with screwdriver 
part No. 317002 or equivalent. See Figure 26. 

7. Remove the float chamber screws. Separate 
the float chamber from the main body casting 
(Figure 27). Discard the gasket. 

@ 

@ 

~. 
'=>Q1: 
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8. Remove the nylon float hinge pin. Remove lhe 
float (Figure 28). 

9. Remove the inlet needle from the valve, then 
remove the valve seat with a wide blade 
screwdriver. See Figure 29. Discard the seal 
gasket. 

10. Remove the idle chamber cover and gasket, 
if so equipped. See Figure 30. Discard the 
gasket. 

® 
6 
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II. Assembly is the reverse of disassembly. 
Compare new gaskets to the old ones to make 
sure all holes are properly punched. Remove any 
loose gasket fibers or stamping crumbs adhering 
to the new gaskets. Adjust the float as described 
in this chapter. Reinstall on engine and adjust 
the choke linkage, throttle linkage and 
carburetor(s) (Chapter Five). 

Float Adjustment 

I. Invert the carburetor body with its gasket 
surface horizontal. 

@ 
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2. Place float gauge (part No. 324891) on the 
gasket surface and hold it next to the float 
(Figure 31). Do not let gauge pressure hold float 
down. 

3. If the top of the float is not between the gauge 
notches (Figure 3]), bend the metal float arm 
carefully (to avoid forcing the needle valve into 
its seat) and bring the level within specifications. 

4. Return the carburetor body to its normal 
running position and check float drop. The 
distance between the carburetor body and the 

® 

® 
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float as shown in Figure 32 should be 7/S-1 liS 
in. 
5. If the float drop is incorrect, carefully bend 
the tang (Figure 32) until it comes within 
specifications. 

• • 

® 

V4 AND V6 CARBURETOR 
(1985-0N 120-140 HP 

AND 1986-0N 200-225 HP) 
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These engines are equipped with a pair of 
2-barrel carburetors containing fixed high- and 
low-speed jets. Each carburetor consists of a 
metal throttle body and 2 plastic main bodylfloat 
chambers. 

The main bodies on each carburetor can be 
removed individually for service or cleanjng 
without disconnecting the throttle linkage or 
removing the throttle body. When overhauling 
the power head, the carburetors are removed as 
assemblies. Because of their special construction, 
observe the cleaning and inspection procedures, 
torque sequence and values specified to prevent 
carburetor damage. 

Main Body 
Removal/Installation 

I. Remove the power steering hose support 
bracket , if so equipped. 
2. Loosen the retaining screws holding the port 
and starboard lower engine covers. Remove the 
covers . 
3. Remove the air silencer cover. 

® FLOAT DROP ADJUSTMENT 

1. Carburetor casting 
2. Adjustment tang 
3. Float drop dimension 
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4. Remove the 4 mounting screws holding the 
main body to the throttle body. 
5. Remove the main body/float chamber 
assembly. Remove and discard the carburetor 
body seals. 
6. Cut the tie strap(s) and disconnect the fuel 
inlet hose(s) at the carburetor(s). 
7. Installation is the reverse of removal. Use new 
carburetor body seal(s) and tie strap(s). Tighten 
mounting screws to 40-50 in.-Ib. (4.5-5.6 N'm) 
in a crisscross pattern. Squeeze the primer bulb 
and check for fuel leaks. 

Carburetor Assembly 
Removal/Installation 

I. Remove the power steering hose support 
bracket, if so equipped. 
2. Loosen the retaining screws holding the port 
and starboard lower engine covers. Remove the 
covers. 
3. Remove the air silencer cover. 
4. Cut the tie strap holding the main body fuel 
supply line. Carefully remove the line. 
5. Loosen the throttle shaft link at one or both 
ends. 
6. Cut the tie strap(s) and disconnect the fuel 
inlet hose(s) at the carburetor(s). 
7. Cut the primer hose tie strap and disconnect 
the hose from the fuel manifold. 
8. Cut the VRO pump outlet tie strap and 
separate the outlet hose. 
9. Note the primer hose routing over the top of 
the carburetors, then remove the hoses from the 
intake manifold nipples. 
10. Apply an even coat of Johnson or Evinrude 
50: I Lubricant to the fuel supply hose installed 
through the air silencer base. 
II. Remove 2 nuts and 2 screws for each 
carburetor assembly tt> be removed. 
12. Remove the carburetor assembly from the 
intake manifold, slowly drawing the fuel supply 
hose through the intake manifold grommet. 
13. Remove and discard the carburetor flange 
gaskets. 
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14. Installation is the reverse of removal, plus 
the following: 

a. Use new gaskets without sealer. 
b. Lubricate fuel supply hose as in Step 10. 
c. Tighten mounting nuts/screws to 120-144 

in.-Ib. (14-16 Nem). 
d. Install new tie straps. 
e. Adjust throttle linkage and carburetor 

(Chapter Five) before installing the air 
silencer. 

f. Squeeze the primer bulb and check for fuel 
leaks. 

!JUt 
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Disassembly 

Refer to Figure 33 for this procedure. 
I. Remove the main body attaching screws. 
Separate the main body/float chamber assembly 
from the throttle body. Remove and discard the 
O-ring seal. 
2. Remove the float chamber screws. Separate 
the float chamber from the main body. Remove 
and discard the float chamber gasket. 
3. Remove the float hinge pin anchor screw. See 
A, Figure 34. Remove the float and inlet needle 
from the float chamber. 
4. Remove the inlet valve seat and gasket with 
a wide-blade screwdriver. Discard the gasket. 
5. Remove the high-speed orifice plug from the 
float chamber with a wide-blade screwdriver. 
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6. Remove the high-speed orifice (B, Figure 34) 
with orifice plug screwdriver part No. 317002 
or equivalent. 
7. Remove the mixing chamber cover plate and 
discard the gasket. 
8. Remove the idle air bleed and intermediate 
air bleed orifices with orifice plug screwdriver 
part No. 317002 or equivalent. See Figure 35. 

Cleaning and Inspection 

I. Clean all components using a mild aerosol 
solvent. Do not submerge components in hot tank 
or strong carburetor cleaner. 
2. Flush all holes and passages with a syringe 
containing isopropyl alcohol. Blow holes and 
passages dry with low-pressure compressed air 
(under 25 psi). 
3. Check inlet needle and valve seat for 
distortion or wear. Replace as required. 
4 . Check throttle body and shaft for excessive 
wear or play. Replace as required. 

Assembly 

Assembly is the reverse of disassembly. plus 
the following: 

a. Compare new gaskets to old ones to make 
sure all holes are properly punched. 

b. Remove any loose gasket fibers or 
stamping crumbs adhering to the new 
gaskets. 

c. Adjust the float as described in this 
chapter. 

d. Tighten mixing chamber cover and hinge 
pin anchor screws to 18-24 in.-Ib. (2.2-2.7 
Nem); high-speed orifice plug to 30-35 
in.-Ib. (3.3-3.9 Nem) and float chamber 
screws to 18-24 in.-Ib. (2.2-2.7 Nem) in 
a criss-cross pattern . 

Float Adjustment 

Refer to Figure 36 for this procedure. 
I. Invert the carburetor float chamber with its 
gasket surface horizontal. 
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2. Check float height with a straightedge. Float 
should be level with gasket surface of float 
chamber ± 1132 in. 
3. If float requires adjustment, remove anchor 
screw and carefully bend tang on float lever. 
Reinstall float and anchor screw and repeat Step 
I and Step 2 to check adjustment. 

CHOKE AND PRIMER 
SOLENOID SERVICE 

Choke Solenoid 
Removal/Installation 

I. Disconnect the solenoid link and retaining 
ring from the upper choke arm. 
2. Disconnect the solenoid electrical lead(s) at 
the terminal board. Remove the leads from the 
wire routing clamp. 

NOTE 
Some solenoids are installed with a 
ground lead under one of the bracket 
screws. If not equipped with a ground 
lead, the solenoid ground is through the 
case. 

3. Remove the solenoid bracket screws (Figure 
37). Remove the solenoid . 
4. Installation is the reverse of removal. Coat 
the terminal board (and ground lead) connections 
with OMC Black Neoprene Dip. 

Choke Solenoid Test 

I. Make sure the solenoid plunger is clean, dry 
and free of all corrosion. 
2. 1973-Connect an ohmmeter between the 
solenoid case (ground) and the purple/yellow 
lead. The ohmmeter should read 7-8.5 ohms. 
Connect the ohmmeter between the solenoid case 
and the purple/white lead. The ohmmeter should 
read 3-4.5 ohms. 
3. 1974-1976 (except 1976 V6)-Connect an 
ohmmeter between the solenoid case (ground) 
and the purple/yellow lead. The ohmmeter 
should read 4-6 ohms. Connect the ohmmeter 
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between the solenoid case and the purple/white 
lead. The ohmmeter should read 3-5 ohms. 
4. 1977-198350-60 hp, 1977-1981 V4, 1976-1981 
V6-Connect an ohmmeter between the solenoid 
lead and case or between the 2 solenoid leads 
(if equipped with a ground lead). The ohmmeter 
should read 1.5-2.5 ohms. 
5. If the ohmmeter reading is not as specified 
for the engine year and model, replace the choke 
solenoid. 

Primer Solenoid 
Removal/Installation 

Figure 38 shows the primer solenoid location 
on inline engines. On V4 and V6 models. it is 
mounted on the air silencer assembly. 

" -
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I. Disconnect the solenoid purple/white lead at 
the terminal board. 
2. Remove the 2 screws and clamp holding the 
solenoid . Remove the solenoid . 
3. Installation is the reverse of removal. Be sure 
to reinstall the ground lead under the lower clamp 

® PAlMER SOLENOID 
DISASSEMBLY I ASSEMBLY 
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screw. Coat the screw with OMC Black 
Neoprene Dip. 

Primer Solenoid Test 

The solenoid plunger must be free of any dirt 
or corrosion that would prevent it from moving 
freely. 

Connect an ohmmeter between the solenoid 
purple/white lead and the black ground lead . If 
the ohmmeter does not read 4-7 ohms, replace 
the solenoid. 

Primer Solenoid 
Disassembly/Assembly 

I. Remove the cover screws (Figure 39) . 
Remove the cover and gasket. Discard the gasket. 
2. Remove the valve seat, filter, valve, plunger 
and both springs. See Figure 40. 
3. Clean or replace the filter as required. 
4. Clean the plunger to remove any 
contamination or corrosion. 

PRIMER SOLENOID 
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Jo 
1. Solenoid body 5. Filter 
2. Spring 6. Valve seat 
3. Plunger 7. Gasket 
4. Valve 8. Solenoid cover 
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5. Assembly is the reverse of disassembly. Install 
a new valve seat and use a new cover gasket. 

ANTI-SIPHON DEVICES 

In accordance with industry safety standards, 
late-model boats equipped with a built-in fuel 
tank will have some form of anti-siphon device 
installed between the fuel tank outlet and the 
outboard fuel inlet. This device is designed to 
shut the fuel supply off in case the boat capsizes 
or is involved in an accident. Quite often, the 
malfunction of such devices leads the owner to 
replace a fuel pump in the belief that it is 
defective. 

Anti-siphon devices can malfunction in one of 
the following ways: 

a. Anti-siphon valve: orifice in valve is too 
small or clogs easily; valve sticks in closed 
or partially closed position; valve 
fluctuates between open and closed 
position; thread sealer, metal filings or 
dirt /debris clogs orifice or lodges in the 
reI ief spring. 

b. Solenoid-operated fuel shut-off valve: 
solenoid fails with valve in closed position; 
solenoid malfunctions, leaving valve in 
partially closed position. 

c. Manually-operated fuel shut-off valve: 
valve is left in completely closed position; 
valve is not fully opened. 

The easiest way to determine if an anti-siphon 
valve is defective is to bypass it by operating the 
engine with a remote fuel supply. If a fuel system 
problem is suspected, check the fuel filter first. 
If the filter is not clogged or dirty, bypass the 
anti-siphon device. If the engine runs properly 
with the anti-siphon device bypassed, contact the 
boat manufacturer for replacement of the anti­
siphon device. 

FUEL TANK 

Figure 41 shows the components of the 
portable fuel tank, including the fuel gauge 
sender, in-tank filter and primer bulb assembly. 
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When some oils are mixed with gasoline and 
stored in a warm place, a bacterial substance will 
form. This substance is clear and covers the fuel 
pickup, restricting flow through the fuel system. 
Bacterial formation can be prevented by using 
OMC 2+4 Fuel Conditioner on a regular basis. 
If the bacteria is present, it can be removed with 
OMC Engine Cleaner. 

To remove any dirt or water that may have 
entered the tank during refilling, clean the inside 
of the tank once each season by flushing with 
clean lead-free gasoline or kerosene. 

Check the inside and outside of the tank for 
signs of rust , leakage or corrosion. Replace as 
required. Do not attempt to patch the tank with 
automotive fuel tank repair materials. Portable 
marine fuel tanks are subject to much greater 
pressure and vacuum conditions. 

To check the fuel tank filter for possible 
restrictions, unscrew the fuel pickup nipple and 
withdraw the pickup tube and filter assembly 
from the tank. The filter on the end of the pickup 
tube can be cleaned with OMC Engine Cleaner. 

Alcohol blended with gasoline may cause a 
gradual deteroriation of the indicator lens in 
portable fuel tanks. The use of a tank with an 
alcohol-resistant indicator lens is recommended 
if blended fuels are used with any frequency. 

FUEL LINE AND 
PRIMER BULB 

When priming the engine, the primer bulb 
should gradually become firm. If it does not 
become firm or if it stays firm even when 
disconnected , a check valve inside the primer 
bulb is malfunctioning. 

The line should be checked periodically for 
cracks, breaks, restrictions and chafing. The bulb 
should be checked periodically for proper 
operation. Make sure all fuel line connections 
are tight and securely clamped. 
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1. Fuel tank 
2. Cop 
3. Cap anchor 

FUEL TANK 
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4. Upper housing •• aembty 
5. O-ring 
6. Connector a •• embly 
7. Primer bulb 

4 
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8. Outtet valve 
9. I"Jet vatv. 

11 . IndlclolOf nool 
12. Housing g •• ket 
13. Indicator ann 
14. Indicator support 

Table 1 I. on the following p.g .... 
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T.ble 1 CARBURETOR ELEVATION ORIFICE CHART 

1973·1979 

Se. 3,000 to 8,000 to 
Model level 8,000 ft. 10,000 ft. 

65 hp 
1973 590 570 550 

70 hp 
1974·1975 610 580 570 
1976·1978 540 520 500 
1979 520 500 450 

75 hp 
1975 610 580 570 
1976·1979 550 530 500 

85 hp 
1973 57C 54C 53C 
1974·1976 54C 51C 50C 
1977 (long shall) 49C 47C 45C 
1977·1978 
(extra long shall) 45C 43C 41C 
1979 48C 46C 43C 

100 hp 50C 48C 46C 
115 hp 

1973·1975 67C 65C 63C 
1976 63C 61C 59C I 

1977 59C 58C 54C 
1978·1979 54C 51C 50C 

135 hp 
1973 73C 70C 69C 
1974 69C 66C 65C 
1975·1976 61C 59C 58C 

140 hp 
1977 65C 63C 61C 
1978 (early) 61C 59C 58C 
1978 (late) 65C 63C 61C 
1979 65C 63C 61C 

150 hp 51C 49C 47C 
175 hp 

1977 58C 56C 54C 
1978 (early) 58C 56C 54C 
1978 (Iatll) 56C 54C 52C 
1979 58.5C 56C 54C 

200 hp 
1976 58C 56C 54C 
1977·1978 61C 59C 58C 
1979 58.5C 56C 54C 

235 hp 
1978 (early) 67C 65C 63C 
1978 (late) 65C 63C 61C 
1979 61C 59C 58C 

(continued) 
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T.ble 1 CARBURETOR ELEVATION ORIFICE CHART (continued) 

'_'M2 I 

Se. Level' 3,000·&,000 ft., 
..... 1 Low High Low High 

speed speed speed speed 

50 hp 
1980' 0.034 520 0.032 490 
1980' 0.046 550 top 0.044 530 top 

560 bottom 530 bottom 
55-80 hp 
1980·1982 0.046 550 top 0.044 530 top 

560 bottom 530 bottom 
70 hI)' 0.055 520 0.061 460 
70 hp' 0.068 520 0.070 460 
75 hp' 0.061 550 0.067 490 
75 hp' 0.059 560 0.061 500 

6 
85 hp (1980) 0.030 lAB 58C 0.034 lAB 56C 
go hp 

1981 0.035 lAB 65C 0.038 lAB 63C 
1982 0.034 lAB 56C 0.041 lAB 54C 

100 hp 0.034 lAB 54C 0.038 lAB 52C 
115 hp 
1980 0.030 lAB 60C 0.034 lAB S8.5C 
1981·1982 0.034 lAB 60C 0.038 lAB 58.5C 

140 hp 
1980 0.025 lAB 67C 0.029 lAB 6SC 
1981 0.031 lAB 67C 0.035 lAB 65C 
1982 0.036 lAB 67C 0.040 lAB 65C 

150 hp 0.032 lAB 49C 0.034 lAB 46C 
175 hp 0.033 lAB 60C 0.031 lAB 56C 

0.031 INT 0.0351NT 
200 hp 

1980 0.032 lAB 59C 0.028 lAB See note 8 
0.0331NT 0.03SINT 56C 

1981 0.035 lAB 62C 0.031 lAB See note 8 
0.0301NT 0.0321NT S9C 

1982 0.033 lAB 62C 0.029 lAB S8.SC 
0.0331NT 0.0351NT 

235 hp 
1980 0.030 lAB 62C 0.026 lAB See note 8 

0.031 INT 0.0331NT S9C 
1981·1982 0.030 lAB 62C 0.026 lAB See note 8 

0.0291NT 0.0311NT S9C 

• 

(continued) 
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Table 1 CARBURETOR ELEVATION ORIFICE CHART (continued) 

1980·1982 (continued) 

8,000.10,000 ft.' 
Low High 

Model speed speed 

50 hp 
1980' 0.032 460 
1980' 0.044 500 top 

500 bottom 
55·60 hp 

1980·1982 0.044 500 top 
500 bottom 

70 hp' 0.067 400 
70 hp' 0.073 400 
75 hp' 0.073 430 
75 hp7 0.064 440 
85 hp (1980) 0.038 lAB 54C 
90 hp 

1981 0.042 lAB 61C 
1982 0.045 lAB 52C 

100 hp 0.042 lAB 50C 
115 hp 

1980 0.038 lAB 56C 
1981·1982 0.042 lAB 56C 

140 hp 
1980 0.033 lAB 63C 
1981 0.038 lAB 63C 
1982 0.043 lAB 63C 

150 hp 0.036 lAB 43C 
175 hp 0.029 lAB 52C 

0.031 INT 
200 hp 

1980 0.024 lAB See note 8 
0.0371NT 53C 

1981 0.027 lAB See note 8 
0.0341NT 56C 

1982 0.025 lAB 54C 
0.0371NT 

• 

(continued) 
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Table 1 CARBURETOR ELEVATION ORIFICE CHART (continued, 

Model 

235 hp 
1980 

1981-1982 

1980·1982 (continued' 

Low 
spe ... 

0.023 lAB 
0.0351NT 
0.026 lAB 
0.0331NT 

8,000-10,000 ft.' 

1. lAB equals idle air bleed; Int. equals intermediate orifice. 
2. Die cast block. 
3. Perm-mold block. 
4. Carburetor part No. 391608 and part No. 391609. 
5. Carburetor part No. 392574 and part No. 392575. 
8. Carburetor part No. 391632 and part No. 391633. 
7. Carburetor part No. 392576 and part No. 392577. 
8. Remove high speed pull·over air bleed, solder it closed and reinstall . 

• 

High 
speed 

See note 8 
56C 
See note 8 
56C 
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Chapter Seven 

Ignition and Electrical Systems 

This chapter provides service procedures for 
the battery, starter motor, charging systems and 
ignition systems used on Johnson and Evinrude 
outboard motors during the years covered by this 
manual. Wiring diagrams are at the end of the 
book. Tables 1-3 are at the end of the chapter. 

BATTERY 

Since batteries used in marine applications 
endure far more rigorous treatment than those 
used in an automotive charging system, they are 
constructed differently. Marine batteries have a 
thicker exterior case to cushion the plates inside 
during tight turns and rough weather. Thicker 
plates are also used, with each one individually 
fastened within the case to prevent premature 
failure. Spill-proof caps on the battery cells 
prevent electrolyte from spilling into the bilges. 
Automotive batteries are not designed to be run 
down and recharged repeatedly. For this reason, 
they should only be used in an emergency 

situation when a suitable marine battery is not 
available. 

Johnson and Evinrude recommend that any 12-
volt battery used to crank an outboard motor have 
a cold cranking amperage of 360 amps (50-140 
hpj or 500 amps (V6) at 00 F (_18 0 C) and a 
reserve capacity of at least 115 minutes (50-140 
hpj or 99 minutes (V6) at 800 F (2r C). 

CAUTION 
Sealed or maill/ellal/cejree batteries are 
110/ recommellded for use with the 
ul/regulated 4-6 amp charging systems 
used 01/ Johllsoll alld Evillrude 48-75 lip 
al/d some V4 owboards. Excessive 
chargil/g during cOll/inued high-speed 
operatioll will cause the electrolyte to 
boil , resulting ill its loss. Sillce water 
cal/llOf be added to such batteries, such 
OI'erchargil/g will ruill the battery. 

Separate batteries may be used to provide 
power for any accessories such as lighting, fish 
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To fishing motor 

+ 

+ + 
To fI.hlng motor 

293 

finders, depth finder, etc. To determine the 
required capacity of such batteries, calculate the 
average discharge rate of the accessories and refer 
to Table 1. 

Batteries may be wired in parallel to double 
the ampere hour capacity while maintaining a 
12-volt system. See Figure 1. For accessories 
which require 24 volts, batteries may be wired 
in series (Figure 2) but only accessories 
specifically requiring 24 volts should be 
connected into the system. Whether wired in 
parallel or in series, charge the batteries 
individually. 

Battery InstaUation in 
Aluminum Boats 

If a battery is not properly secured and 
grounded when installed in an aluminum boat , 
it may contact the hull and short to ground . This 
will bum out remote control cables, tiller handle 
cables or wiring harnesses. 

Johnson and Evinrude recommend the 
following preventive steps be taken when 
installing a battery in a metal boat. 
I. Choose a location as far as practical from the 
fuel tank while providing access for maintenance. 
2. Install the battery in a plastic battery box with 
cover and tie-down strap (Figure 3) . 
3. If a covered container is not used , cover the 
positive battery terminal with a non-conductive 
shield or boot (Figure 4). 
4. Make sure the battery is secured inside the 
battery box and that the box is fastened in 
position with the tie-down strap. 

Care and Inspection 

I. Remove the battery container cover (Figure 
3) or hold-down strap (Figure 4). 
2. Disconnect the negative battery cable. 
Disconnect the positive battery cable. 

N(ffE 

Some baneries have a built-in carry stmp 
(Figure 5) for use in Step 3. 

7 
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3. Attach a battery carry strap to the terminal 
posts. Remove the battery from the battery tray 
or container. 
4. Check the entire battery case for cracks. 
5. Inspect the battery tray or container for 
corrosion and clean if necessary with a solution 
of baking soda and water. 

NOTE 
Keep cleaning solution out of the battery 
cells in Step 6 or the electrolyte will be 
seriously weakened. 

6. Clean the top of the battery with a stiff bristle 
brush using the baking soda and water solution 
(Figure 6). Rinse the battery case with clear 
water and wipe dry with a clean cloth or paper 
towel. 
7. Position the battery in the battery tray or 
container. 
8. Clean the battery cable clamps with a stiff 
wire brush or one of the many tools made for 

CRAnER SEVEN 

this purpose (Figure 7). The same tool is used 
for cleaning the battery posts. See Figure 8. 
9. Reconnect the positive battery cable, then the 
negative cable. 

CAUTION 
Be sure the battery cables are connected 
to their proper tenninals. Connecting the 

Cleaning brush 
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battery backwards will reverse the 
polarity and damage the rectifier. 

10. Tighten the battery connections and coat with 
a petroleum jelly such as Vaseline or a light 
mineral grease. 

NOTE 
Do not overfill the battery cells in Step 
11. The electrolyte expands due to heat 
from charging and will overflow if the 
level is more than 3116 ill. above the 
battery plates. 
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II. Remove the filler caps and check the 
electrolyte level. Add distilled water, if necessary, 
10 bring the level up to 3/16 in. above the plates 
in the battery case. See Figure 9. 

Testing 

Hydrometer testing is the best way to check 
battery condition. Use a hydrometer with 
numbered graduations from 1.100-1.300 rather 
than one with just color-coded bands. To use the 
hydrometer, squeeze the rubber ball , insert the 1"""-"" 
tip in a cell and release the ball (Figure 10). 7 

NOTE 
Do not attempt 10 test a battery with a 
hydrometer immediately after adding 
water to the cells. Charge the battery for 
15-20 minutes at a rate high enough 10 

cause vigorous gassing and allow the 
water alld electrolyte to mix thoroughly. 

CD 
'f""~:::~~_ Vent cap 

Bottom of .. -.r--II~~r--;"::J1o'" vent well 

. " . :, 
: ; " ... ' . ':-~' .. ' ... :;. \,' : ~ 

).,:.' _'1-'-"-+'--,' ''c''+' '-,·...:·+'7·.,.·+-,....:·~ Maximum liquid 
. ',' .. ; . level 

'. 
Plates , , 

BATTERY ELECTROLYTE LEVEL 
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Draw enough electrolyte to float the weighted 
float inside the hydrometer. When using a 
temperature-compensated hydrometer, release the 
electrolyte and repeat this process several times 
to make sure the thermometer has adjusted to the 
electrolyte temperature before taking the reading. 

Hold the hydrometer vertically and note the 
number in line with the surface of the electrolyte 
(Figure 11). This is the specific gravity for the 
cell. Return the electrolyte to the cell from which 
it came. 

The specific gravity of the electrolyte in each 
battery cell is an excellent indicator of that cell's 
condition. A fully charged cell will read 1.260 
or more at BO° F (25 ° C). A cell that is 75 
percent charged will read from 1.220-1.230 while 
one with a 50 percent charge reads from 
1.170-1.1BO. If the cell tests below 1.120. the 
battery must be recharged ; one that reads !.lOO 
or below is dead. Charging is also necessary if 
the specific grav ity varies more than 0.050 from 
cell to cell. 

NOTE 
If a temperature-compensated 
hydrometer is not used. add 0.004 10 the 
specific gravity reading for every 10° 
above 80° F (250 C). For every 10° beloll' 
80 0 F (25 0 C). subtract 0.004. 

® 

Voltmeter 

CHAPTER SEVEN 

Charging 

A good state of charge should be maintained 
in batteries used for starting. Check the battery 
with a voltmeter as shown in Figure U . Any 

At 80 · F 

Hydrometer 

Electrolyte must 

be 8/ 16 in. 

plates. 

Battery 
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® 

Batteries tested below-

I. dead Needs charging Fully charged 

7 

Weight 



 
 

298 

battery that cannot deliver at least 9.6 volts under 
a starting load should be recharged. If recharging 
does not bring it up to strength or if it does not 
hold the charge, replace the battery. 

The battery does not have to be removed from 
the boat for charging, but it is a recommended 
safety procedure since a charging battery gives 
off highly explosive hydrogen gas. In many boats, 
the area around the battery is not well ventilated 
and the gas may remain in the area for hours after 
the charging process has been completed. Sparks 
or flames occuring near the battery can cause 
it to explode, spraying battery acid over a wide 
area. 

For this reason, it is important that you observe 
the following precautions: 

@ 
Make connections in numerical 
order (disconnect in reverse 
order4321) 

1 

-4-

• 

-
0 0 + -

• 
Discharged 
battery 

CHAYfER SEVE 

a. Do not smoke around batteries that are 
charging or have been recently charged. 

b. Do not break a live circuit at the battery 
terminals and cause an electrical arc that 
can ignite the hydrogen gas. 

Disconnect the negative battery cable first, 
then the positive cable. Make sure the electrolyte 
is fully topped up. 

Connect the charger to the battery-negative 
to negative, positive to positive. If the charger 
output is variable, select a 5 amp setting. Set the 
voltage regulator to 12 volts and plug the charger 
in. If the battery is severely discharged. allow 
it to charge for at least 8 hours. Batteries that 
are not as badly discharged require less charging 

3 
Second 
jumper cable 

First jumper ""1( 

cable 
2 

01 

,0+ 
Boost or 

ry batte 
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time. Table 2 gives approximate charge rates for 
batteries used primarily for cranking. Check the 
charging progress with the hydrometer. 

Jump Starting 

If the banery becomes severely discharged, it 
is possible to start and run an engine by jump 
starting it from another battery. If the proper 
procedure is not followed, however, jump starting 
can be dangerous. Check the electrolyte level 
before jump starting any banery. If it is not visible 
or if it appears to be frozen, do not attempt to 
jump start the battery. 

WARNING 
Use extreme caution when connecting a 
booster bal/ery to one tirat is discharged 
to avoid personal injury or damage 10 the 
system. 

UNREGULATED CHARGING SYSTEM 

FUSE 

KEY 
SWITCH 

® 
01 
BATTERY 
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I. Connect the jumper cables in the order and 
sequence shown in Figure 13. 

WARNING 
An electrical arc may occur when the 
fina l connection is made. 77,is could 
cause an explosion if it occurs near the 
bal/ery. For this reason, the final 
connection should be made to a good 
ground away from the bal/ery and not 
to the bal/ery itself. 

2. Check that all jumper cables are out of the 
way of moving engine parts. 
3. Start the engine. Once it starts, run it at a 
moderate speed. 

CAUTION 
Running the engine at wide-openthrollie 
may cause damage to the electrical 
system. 

4. Remove the jumper cables in the exact reverse 
order shown in Figure 13. Remove the cables at 
point 4 , then 3, 2 and I. 

BATTERY CHARGING SYSTEM 

A battery charging system is standard on all 
electric start models. 

The unregulated charging system on all 2- and 
3-cylinder and some V4 engines consists of a 
flywheel with cast-in magnets , the stator 
assembly, a rectifier and the battery. See Figure 
14 (typical). 

The regulated charging system on V4 and V6 
engines equipped with a 10-35 amp system 
consists of a flywheel with cast-in magnets, the 
stator assembly, a rectifier, voltage regulator, fuse 
and the battery. See Figure 15 (typical). Late 
model outboards have a combined 
rectifer/regulator unit. 

Rotation of the flywheel stator magnets past 
the armature plate stator coils (Figure 16) creates 
alternating current. This current is sent to the 
rectifier (Figure 17) where it is converted into 
direct current to charge the battery or power 
accessories. 
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A malfunction in the unregulated charging 
system generally results in an undercharged 
battery. The regulated charging system may 
produce too little (undercharge) or too much 
(overcharge) current. Perform the following 
inspection to determine the cause of the problem. 
If the inspection proves satisfuctory, test the stator 
coils and rectifier. With regulated systems, also 
check the voltage regulator. See Chapter Three. 
I. Make sure the battery cables are connected 
properly. The red cable must be connected to the 
positive battery terminal. If polarity is reversed , 
check for a damaged recti fier. 
2. Inspect the battery terminals for loose or 
corroded connections. Tighten or clean as 
required. 
3. Inspect the physical condition of the battery. 
Look for bulges or cracks in the case, leaking 
electrolyte or corrosion build-up. 

CHAPTER SEVEN 

4. Carefully check the wiring between the stator 
coils and battery for signs of chafing, 
deterioration or other damage. 
5. Check the circuit wiring for corroded. loose 
or disconnected connections. Clean, tighten or 
connect as required . 
6. Determine if the electrical load on the battery 
from accessories is greater than the battery 
capacity. 
7. Check the fuse on regulated charging systems. 

Stator And Charge 
Coil Replacement 

See Armature Plate Removal/lnstallatioll in 
this chapter for CD2 and CD2UL ignitions. See 
Stator alld Timer Base Removal/Illstallatioll in 
this chapter for CD 3, 4 and 6 ignitions. 

REGULATED CHARGING SYSTEM 

• YELLOW/GRAY . 

TERMINAL 
BLOCK 

YELlOWI -
GRAV 

"----REGULATOR 

STARTER 
SOLE NOID 

Rrn-n !JNE 
l~ ~~~~ND 
1~2""V"'O;;-l Tr-J J. 
BATTERY ..,.. 
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Rectifier Removaillnstallation 

1. Disconnect the red, yellow and yellow/gray 
rectifier leads at the terminal board. Some 
models will also use a yellow/blue wire that 
should be disconnected. 
2. Remove the 2 rectifier mounting screws 
(Figure 18) . Remove the rectifier. 
3. Installation is the reverse of removal. Coat 
terminal board mounting screw threads with 
OMC Screw Lock. Coat rectifier lead 
connections with OMC Black Neoprene Dip. 

Voltage Regulator Replacement 

1. Disconnect the voltage regulator leads at the 
terminal board. 
2. Remove the regulator mounting screws. 
Remove the regulator. 
3. Installation is the reverse of removal. 

Rectifier/Regulator 
Assembly Replacement 

1. Remove the flywheel and stator assembly as 
described in this chapter if necessary to provide 
access to the recti fer/regulator mounting screws. 
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2. Disconnect the rectifier/regulator leads at the 
terminal board and starter solenoid. 
3. Remove the rectifier/regulator mounting 
screws. Remove the rectifier/regulator assembly. 
See Figure 19. 
4. Installation is the reverse of removal. 

ELECTRIC STARTING SYSTEM 

All Johnson and Evinrude outboards covered 
in this manual (except 1973 50 hp and 1980-on 
55 hp rope-start models) use an electric (starter 
motor) starting system. The electric starting 
system consists of the battery, starter solenoid, 
starter motor, neutral start switch, ignition switch 
and connecting wiring. 

Starting system operation and troubleshooting 
is described in Chapter Three. 

STARTER MaI'OR 

Marine starter motors are very similar in 
design , appearance and operation to those found 
on automotive engines, however, an automotive 
starter should never be used as a replacement. 

The Bosch and Prestolite starters used on all 
Johnson and Evinrude outboards covered in this 
manual (except 1986-on 200-225 hp V6) have an 
inertia-tYpe drive in which external spiral splines 
on the armature shaft mate with internal splines 
on the drive assembly. A Bosch gear-reduction 
starter is used on 1986-on 200-225 hp V6 motors. 

The starter motor produces a very high torque 
but only for a brief period of time, due to heat 
buildUp. Never operate the starter motor 
continuously for more than 30 seconds. Let the 
motor cool for at least 2 minutes before operating 
it again. 

If the starter motor does not turn over, check 
the battery and all connecting wiring for loose 
or corroded connections. If this does not solve 
the problem , refer to Chapter Three. Except for 
btush replacement, amateur service to the starter 

CHAYfER SEVEN 

motor is limited to replacement with a new or 
rebuilt unit. 

Removal/Installation 

I. Disconnect the negative battery cable. 

® 
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BOSCH STARTER MOTOR 

1. Commutator end cap 
2. Brush holder 
3. Brush holder screw 
4. Ground brush and lead 
5. Insulated brush and terminal 
6. Inaulators 
7. Flat washer 
9. Nut 

BRUSH HOLDER 

1. Long lead 
2. Commutator end cap 
3. Slot 
4. Insulated terminal 
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2. Remove the engine cover. 
3. Disconnect the starter motor lead (A, Figure 
20). On V6 models with a Bosch starter, 
disconnect the negative cable at the starter 
mounting flange (B, Figure 20). 
4. Remove the air silencer assembly and/or 
starter solenoid on V4 and V6 models, if required 
to provide clearance for motor removal. 
S. Remove the starter or starter bracket mounting 
bolts and lockwashers. Remove the starter or 
starter and bracket assembly. 
6. If necessary, remove the through bolt nuts 
holding the bracket to the starter frame, if so 
equipped. Remove the bracket and washers. 
7. Installation is the reverse of removal. Tighten 
the bolt behind the air silencer first (if removed), 
then tighten all bolts to specifications (Table 3). 
Coat the starter cable connection with OMC 
Black Neoprene Dip. 

Brush Replacement 
(Bosch Direct Drive Starter) 

Always replace brushes in complete sets. Refer 
to Figure 21 for this procedure. 
l. Remove the starter as described in this 
chapter. 
2. Remove the 2 through-bolts and carefully tap 
the commutator end cap from the starter frame. 
3. Inspect the brushes in the brush holder on the 
commutator end of the armature. Replace all 
brushes if any are pitted , oil-soaked or worn to 
3/8 in. or less. 
4. Remove brushes and springs from brush 
holder. Remove brush holder from commutator 
end. 
S. Check brush holder straightness. If brushes 
do not show full-face contact with commutator, 
holder is probably bent. 
6. Install the insulated brush and terminal set in 
the commutator end cap as shown in Figure 22. 
7. Install the brush holder in the commutator end 
cap. Install the brush springs in the holder. Insert 
the brushes and tighten the brush lead screws to 
the holder. 

7 
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8. Fit the insulated brushes in the holder slots. 
Figure 23 shows the reassembled brush holder 
9. Align the commutator and drive end cap 
marks. Hold the brushes in place and assemble 
the end cap to the frame. A putty knife with a 
I x !h in. slot cut in its end makes a suitable tool 
for keeping the brushes in place during this step. 
10. Wipe the through-bolt threads with engine 
oil. Install and tighten through-bolts to 
specifications (Table 3). Apply OMC Black 
Neoprene Dip around the end cap and frame 
joints. 

Brush Replacement 
(Bosch Gear Reduction Starter) 

Always replace brushes in complete sets. 
I. Remove the staner as described in this 
chapter. 
2. Remove the through bolt nuts holding the 
bracket to the staner frame. Remove the bracket 
and washers. 
3. Remove the 3 pinion housing screws. Remove 
the pinion housing. Remove the wave washer, 
spacer and pinion assembly (Figure 24) . 
4. Carefully pry the weather cover free. Remove 
the weather cover, driven gear and thrust washer 
(Figure 25) . 
5. Expand and remove the snap ring and drive 
gear from the armature shaft with snap ring 
pliers. 
6. Mark the end cap and frame for reassembly 
reference. Remove the 2 through bolts . 
7. Rap the staner frame with a soft-faced 
hammer to separate it from the gear housing. 
8. Hold the armature and carefully slide the 
frame off the housing. 
9. Slowly release pressure on the armature and 
allow it to separate from the housing. Do not lose 
the thrust washer. See Figure 26. 
10. Inspect the brushes. Replace all brushes if 
any are pitted, oil-soaked or worn to 3/8 in. or 
less. If new brushes are required, use OMC 

® 

® 
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BRUSH HOLDER 
(BRUSHES INSTALLED) 

1. Insulated brush 
2. Ground brush 
3. Insulated terminal 

1-_-2 

3 

1. Wav. w •• her 
2. Spacer 
3. Pinion •••• mbly 

1. Weather cover 2. Driven gear 
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1. Armature 
2. Thrust washer 
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Locquic Primer and OMC Screw Lock on the 
brush card screws before installation. 
II. Wipe the gear housing armature bearing with 
OMC Extreme Pressure grease. 
12. Route the brush leads as shown in Figure 
27. Install and compress the springs. then install 
the brushes. 
13. Use a putty knife with a I x 'h in. slot cut 
in its end to hold the brushes and springs in place 
while the armature and thrust washer are 
reinstalled . See Figure 28. 
14. Reverse Steps 1-8 to complete assembly. 
Install and tighten through bolts to specifications 
(Table 3). Apply OMC Black eoprene Dip 
around the end cap and frame joints. 

Brush Replacement 
(prestolite Starter) 

Replace all brushes if any are pined. oil-soaked 
or worn to 3/8 in. or less. Always replace brushes 
in complete sets. 
I. Remove the starter as described in this 
chapter. 
2. Remove the 2 through-bolts and carefully tap 
the commutator end cap to separate it from the 
starter frame. 
3. Remove the washers from the rear of the 
armature shaft. noting the quantity and sequence 
of installation for reassembly. Remove the 
armature and drive end cap from the front of the 
starter frame. 
4. Remove the positive terminal and brushes 
from the starter frame. See Figure 29. 
5. Cut the negative brush leads at the point 
where they are attached to the field coils. 
6. File or grind off solder from ends of field coil 
leads where old brushes were connected. 
7. Use rosin core soldering flux and solder the 
leads of new negative brushes to the field coils, 
making sure they are in the right position to reach 
the brush holders. See Figure 29. 

NOTE 
The leads should be soldered to the back 
sides of the coils so excessive solder "ill 
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not rub the armature. Do not ()\'erheat 
the leads, 0 ,1 the solder will rim onto the 
lead and it will no longer be flexible. 

8. Install new positive brushes and positive 
terminal assembly (Figure 29). 
9. Install the brush plate with the notch facing 
the positive terminal. Route brush leads over 
plate as shown in Figure 30. 
10. Install one brush spring and brush in its 
holder. Secure in place with a brush retaining 
tool or tie in place with a length of thread . Repeat 
this step for each remaining brush. See Figure 
30. 
II. Install armature in starter frame. aligning tab 
on drive end plate with starter frame slol. 
12. Remove brush retaining tools or threads from 
the brushes. 
13. Reinstall washers on armature shaft in the 
same order as removed. 
14. Install end cap with raised lines facing 
positive terminal. 
15. Wipe the through bolt threads with engine 
oil. Install and tighten through bolts to 
specifications (Table 3). Apply OMC Black 
Neoprene Dip around the end cap and frame 
joints. 

IGNITION SYSTEM 

All Johnson and Evinrude outboards covered 
in this manual use a CD breakerless ignition 
system. The ignition system is named for the 
number of cylinders in the engine. Thus, the 
2-cylinder engine has a CD 2 ignition, the 
3-cylinder engine has a CD 3 ignition and the 
V4 and V6 engines have a CD 4 or CD 6 ignition. 
The 198948 and 50 hp models are equipped with 
a CD2USL ignition system. Refer to Chapter 
Three for troubleshooting and test procedures. 

Operation 
(All CD Ignition Systems Except CD2USL) 

The major components of the CD ignition 
system on all models include the flywheel, charge 
coil(s), sensor coil(s), power pack(s), ignition 

B 
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PRESTOLITE 
STARTER 
BRUSHES 

e. Positive brushes b. NegaUve brush •• 

INSTALLING 
PRESTOLITE 
BRUSHES 

8. Brushes are retained with thread 

b. POlltlon brush holder notch 
toward positive term Ina' 
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coils, spark plugs and connecting wiring. The 
number of flywheel magnets, sensor and charge 
coils, ignition coils and power packs dIffer 
according to the number of cylinders in the 
engine. 

The charge coil is located under the flywheel 
on the armature plate (CD 2) or stator assembly 
(CD 3, 4 and 6). See A, Figure 31 (CD 2) or 
Figure 32 (all others). The flywheel is fined with 
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permanent magnets inside its outer rim. As the 
crankshaft and flywheel rotate, the flywheel 
magnets pass the stationary charge coil(s). This 
creates an alternating current that is sent to the 
power pack(s) where it is stored in a capacitor 
for release. 

The sensor coil(s) are also mounted under the 
flywheel on the armature plate (CD 2) or timer 
base (CD 3, 4 and 6). See B, Figure 31 (CD 2) 
or Figure 33 (all others). As the flywheel 
magnets pass the stationary sensor coil(s), an 
alternating current is created and sent to the No. 
I SCR (switch) in the power pack. The power 
pack contains electronic circuitry to produce 
ignition at the proper time. The No. I SCR 
discharges the capacitor into the No. I ignition 
coil at the proper time. While this is happening, 
the capacitor is recharging in preparation for 
discharge through the No.2 SCR. The process 
continues until all cylinders have fired, then the 
sequence is repeated. 
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Operation 
(CD2USL) 

The CD2USL ignition system is used on 1989 
48 and 50 hp models. The ignition system is 
completely contained under the flywheel with the 
exception of the ignition coils. The breakdown 
of the CD2USL model number is as follows: CD­
capacitor discharge; 2-two cylinders; U-under the 
flywheel; S-contains S.L.OW. (speed limiting 
overheat warning) mode; L-contains rpm rev. 
limiter. Ignition system model number is printed 
on top of ignition module located beneath engine 
flywheel. The ignition module incorporates the 
power pack and the sensor coil into one assembly 
instead of two assemblies as on CD 2 ignition 
systems. See A, Figure 34. 

The major components of the CD2USL 
ignition system on all models include the 
flywheel, charge coil, ignition module, ignition 
coils, spark plugs and connecting wiring. The 
charge coil is located under the flywheel on the 
armature plate (B, Figure 34). The flywheel is 
fitted with permanent magnets inside its outer 
rim. As the crankshaft and flywheel rotate, the 
flywheel magnets pass the stationary charge coil. 
This creates an alternating current that is sent 
to the ignition module where it is stored in a 
capacitor for release. As the flywheel magnets 
pass the sensor coil (Figure 35) located in the 
ignition module, an alternating current is created 
and sent to the No. I SCR (switch) in the ignition 
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module. The No. I SCR discharges the capacitor 
into the No. I ignition coil at the proper time. 
While this is happening, the capacitor is 
recharging in preparation for discharge through 
the No.2 SCR. 

Armature Plate 
Removal/Installation 
(CD 2) 

I. Remove the rewind starter, if so equipped. See 
Figure 36. 
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2. Remove the nywheel. See Chapter Eight. 

3. Disconnect the armature plate leads from their 
support clamps. 

4. Disconnect the armature plate lead connectors 
and terminal board connections. 

5. Remove the armature plate retaining screws. 
Remove annature plate and cable assembly from 
the power head (Figure 37). 

6. If necessary to remove the retainer and 
support plates, disconnect the armature plate to 
throttle lever link and remove the support plate 
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screws. Remove the retainer and support plates 
(Figure 38). 

7. Installation is the reverse of removal. Apply 
OMC Nut Lock to support plate screw threads. 
Coat crankcase boss pilot with OMC Moly Lube. 
Lubricate armature plate bearing (Delrin ring) 
with Johnson or Evinrude Outboard Lubricant. 
Compress armature plate bearing with 
needlenose pI iers (Figure 39) and guide annature 
plate into position. Tighten all fasteners to 
specifications (Table 3). Coat all terminal board 
connections with OMC Black Neoprene Dip. 
Check engine synchronization (Chapter Five). 

Armature Plate 
Removal/Installation 
(CD2USL) 

I. Remove the nywheel. See Chapter Eight. 
2. Di sconnect th e armature plate lead 
connectors. 
3. Remove the 5 armature plate retaining screws. 
Remove armature plate assembly from the power 
head. 
4 . Installation is the reverse of removal. Apply 
OMC Nut Lock on threads of armature plate 
retaining screws. Tighten fas teners to 
specification (Table 3). 
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Charge Coil, Sensor Coil or 
Stator Coil Replacement 
(All CD Ignition Systems Except CD2USL) 

The charge and sensor coils can be replaced 
individually on manual start models and all 1984 
50 and 60 hp models . On all other electric start 
models, the stator and timer base assemblies 
containing the charge and sensor coils are potted 
and are replaced as an assembly. 
1. Turn the armature plate over and remove the 
cover plate. See Figure 40 (typical). 
2. Remove the 2 screws holding the wiring lead 
strap in place (Figure 41). 
3. Refer to Figure 41 and remove the screws 
holding the defective component(s) to the 
armature plate. 
4. On models using a 4-wire connector: 

a . Charge coil-Remove the A and Dwire 
terminals from the 4-wire connector. 

b. Sensor coil-remove the Band C wire 
terminals from the 4-wire connector. 

c. See COlllleCTor Termillal Removal/ 
InsTallalion in this chapter for proper 
wire terminal removal. 

5. Pull the lead(s) of the defective component(s) 
from the insulation sleeve. 

® , 

t 
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A. Ignition module 
B. Charge coM 
C. Stator coli 
D. Coli locating ring 
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6. Remove the defective component(s) and 
lead(s) from the armature plate. 
7. Assembly is the reverse of disassembly. Each 
coil must be properly aligned when reinstalled 
to prevent contact with the flywheel magnets and 
to produce maximum output. Johnson and 
Evinrude recommend the use of a coil locating 
ring (part No. 317001) which is machined to fit 
over the armature plate bosses. See Figure 42. 
Push ring toward coil. pull coil toward ring and 
tighten coil mounting screws. Position all leads 
carefully 0 they will not rub against the 
flywheel. Coat all terminal board connections 
with OMC Black Neoprene Dip. 

Charge Coil, Ignition Module or 
Stator Coil Replacement 
(CD2USL) 

I. Remove the armature plate as previously 
outlined in this chapter. 
2. Turn the armature plate over and remove the 
cover plate. See Figure 40 (typical). 
3. Remove the 2 sc rews holding the wiring lead 
strap in place (Figure 43). 
4. Refer to Figure 44 and remove the respective 
retaining screws to replace a defective ignition 
module (A). charge coil (B) or stator coil (C) . 
5. Pull the lead(s) of the defective component(s) 
from the insulation sleeve. See COllllector 
Termillal Remol'Oll /lIslallalioll in this chapter. 
6. Remove the defective component(s) and 
lead(s) from the armature plate. 
7. Assembly is the reverse of disassembly. Each 
coil must be properly aligned when reinstalled 
to prevent contact with the flywheel magnets and 
to produce maximum output. Johnson and 
Evinrude recommend the use of a coil locating 
ring (part No. 334994) which is machined to fit 
over the armature plate bosses. See D, Figure 
44. Position all leads carefully so they will not 
rub against the flywheel. Apply OMC Ultra 
Lock on threads of component retaining screws 
and install. Hold the component(s) against the 
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locating ring and tighten the retaining screws to 
specification (Thble 3). 

Stator and Timer Base 
Removal/Installation 
(CD 3, CD 4 and CD 6) 

I. Disconnect the spark plug leads to prevent the 
engine from accidentally starting. 
2. Remove the flywheel. See Chapter Eight. 
3. Disconnect the stator leads at the terminal 
board. Disconnect the charge coil leads at the 
power pack(s) . 
4. Remove the 3 or 4 stator mounting screws. 
Remove the stator from the power head. 
5. Remove the timer base retaining clips and 
screws. Note that the clips engage the timer base 
bearing (Delrin ring) . 
6. Installation is the reverse of removal, plus the 
following: 

a. Coat crankcase upper bearing and seal 
assembly with OMC Moly Lube. 

~ 

4---::: 
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b. Lubricate the Delrin ring with Johnson or 
Evinrude Outboard Lubricant. Assemble 
Delrin ring to timer base, then install timer 
base. 

c. Wipe all retaining screw threads with 
OMC Locquic Primer, the OMC Nut 
Lock. Tighten fasteners to speci fications 
(Table 3). 

d. Coat all terminal board connections with 
OMC Black Neoprene Dip. 

e. Check engine synchronization (Chapter 
Five). 

Secondary Ignition 
Coil Replacement 

I. Remove the engine cover. 
2. Disconnect the spark plug lead of the coil to 
be replaced. 
3A. Prior to 1985-Disconnect the coil lead 
from the power pack or separate the 2-wire 

2 

3 

IGNITION COIL REPLACEMENT 

1. Cylinder heed 
2. We"'.r 
3. Lockw._ 
4. Ground lead 
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connector (CD 4), 3-wire connector (CD 2) or 
4-wire connector (CD 3 and CD 6). 
3B. 1985-on-Disconnect primary wire from 
coil terminal. 
4. On models with connectors, remove the coil 
lead terminal from the connector. See Connector 
Terminal Removal/Installation in this chapter. 
5. If the coil uses a separate ground lead 
attachment point, disconnect the ground lead. 
6. Remove the mounting bolts and washers 
(Figure 45). Remove the coil from the power 
head. 
7. Installation is the reverse of removal. Attach 
ground lead with lockwasher between the flat 
washer or J-clamp and ground lead. On models 
so equipped, install stop button or key switch 
ground wire between lockwasher and ground 
wire connector. Fill spark plug boot with OMC 
Triple-Guard grease to prevent terminal 
corrosion and high tension arcing. 

Power Pack Replacement 

The power pack electrical circuits are encased 
in a potting material and can be serviced only 
by replacement. 
I. Disconnect the negative battery cable, if so 
equipped. 
2. Remove the engine cowling. 
3. Separate the power pack connectors on later 
models or disconnect the stator and charge coil 
leads at the power pack on early models. 

NOTE 
On some engines. the ground lead is 
attached to one of the power pack 
mounting bolts and is removed ill Step 5. 

4. Remove the fastener holding the power pack 
ground lead. 
5. Remove the power pack mounting bolts. See 
Figure 47 (typical). Remove the power pack. See 
Figures 46-49 for typical mounting locations. 
6. Installation is the reverse of removal. Position 
the lockwasher on the engine side of the ground 
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wire connector to assure a good ground. Make 
sure there is sufficient slack in the ground wire; 
if too tight, it can cause an ignition failure. 
Tighten the mounting bolts to specifications 
(Table 3). 

Connector Terminal 
Removal/Installation 

Waterproof plug-in connectors are used with 
1978-on 50-60 hp and V4 engines and 1979-on 

@ FEMALE PLUG 

Inlulated wire 
I 
1 

£--1 
I -"I 

Large dlam. removal tool I 

/7 
Push new pin Into place until 
ahoulder of Inlert 1001 
contact. plug. 

:4~ ~ In. or 0.515 In ±O:2~ r-
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70-75 hp and V6 engines. The connector halves 
are secured by a retaining clamp which must be 
removed before they can be separated. See 
Figure SO (typical). 

Whenever an ignition component is replaced 
on these models, the component wires and their 
plug terminals must be removed from the 
connector. A set of 3 special tools is available 

r~"'--!':"i.'- .----

MALE PLUG 

Small dlam. removal tool -
PUlh new pin Into place 
until shoulder of In.ert 
tool contacts plug. 

Defective pin 

"'Iulated wire 

~~~: 
~ In. or 0.1251" ± 0.025 In. 
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for quick and easy terminal removallinstallation: 
insert tool part No. 32697, pin remover tool part 
No. 322698 and socket remover tool part No. 
322699. Each tool has the appropriate tip for its 
intended use. 

Connector terminals should be removed and 
installed according to this procedure. Use of tools 
or lubricant other than specified can result in 
high resistance connections, short circuits 
between terminals or damage to the connector 
material. 
I. Lubricate the terminal pin or socket to be 
removed with rubbing alcohol at both ends of 
the connector cavity. 
2. Hold the connector against the edge of a flat 
surface, allowing sufficient clearance for 
terminallsocket removal. 
3. Insert the proper removal tool in the connector 
end of the plug and carefully push the terminal 
or socket from the plug. See Figure 51. 
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4 . If the pin or socket requires replacement, 
install a new one on the end of the wire. Make 
sure the insulation is stripped back far enough 
to allow the new pin or socket to make complete 
contact with the wire. 

5. Crimp the new terminal onto the wire with 
crimping pliers (part No. 322696) or equivalent. 
If crimping pliers are not available, solder the 
wire in the pin or socket. 

6. Lubricate the connector cavity with rubbing 
alcohol. 

7. Place the insert tool against the pin or socket 
shoulder. Carefully guide the pin or socket into 
the rear of the connector plug cavity and press 
it in place until the insert tool shoulder rests 
against the connector plug. Withdraw the insert 
tool. 

8. Reconnect the connector plug halves and 
install the retaining clamp. 

Table I BATTERY CAPACITY IHOURS, 

80 Amp-hour baUery 
Accessory draw provides continuous Approximate 

power for: recharge time 

5 amps 13.5 hours 16 hours 
15 amps 3.5 hours 13 hours 
25 amps 1.8 hours 12 hours 

• 105 Amp.hour baUery 
Acc •• sory draw provides continuous Approximate 

power for: recharge time 

5 amps 15.8 hours 16 hours 
15 amps 4.2 hours 13 hours 
25 amps 2.4 hours 12 hours 
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Table 2 APPROXIMATE STATE OF CHARGE 

1.280 
1.260 I 

~- 1.240 I 
>u 1.220 • 0 

I 

"0 

"'" 1.200 
u ~ 

1.180 :e ..... 
~ 0 1.160 0.:8 
VI 1.140 

1.120 
1.100 

I 
I 

10 20 30 40 50 60 70 80 90 100 

BATTERY - State of charge (0/0 ) 

Table 3 TIGHTENING TORQUES 

Fastener In~lb. 1t~lb. 

Armature support plate 60-80 
Armature-to-support plate 25-35 ' 
Charge coli screws 30-40' 
Ignition coli screws 
1973-1984 48-60 
1985-on 60-84 

Ignition module screws 30-40' 
Power pack screws 

1973-1984 48-60 
1985-on 60-84 
1988-on 120, 140, 200 and 225 hp 48-60 

Starter motor 
Mounting bolts 14-16 
Through bolts 

Bosch direct drive 90-105 
Bosch gear reduction 55-60 
Prestolile 110-122 

Stator screws 
2-cyllnder 
1973-1984 60-80 
1985-on 120-144 

3-cyllnder 
1973-1984 48-60 
1985-on 120-144 

V4 and V6 10-12 
Stator coli screws 30-40' 
Standard bolts and nuts 

No. 6 7-10 
No. 8 15-22 
No. 10 25-35 
No. 12 35-40 
1/4 In. . 5-7 
5116 In. 10-12 
3/8 In. 18-20 
7/16 In. 28-30 

1. Apply OMC Nut Lock on fastener threads prior to installation. 
2. Apply OMC Ultra Lock on fastener threads prior to Installation. 
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Power Head 

Basic repair of Johnson and Evinrude outboard 
power heads is similar from model to model , 
with minor differences. Some procedures require 
the use of special tools, which can be purchased 
from a dealer. Certain tools may be fabricated 
by a machinist, often at substantial savings. Power 
head stands are available from specialty shops 
such as Bob Kerr's Marine Tool Co. (P.O. Box 
1135, Winter Garden, FL 32787). 

Work on the power head requires considerable 
mechanical ability. You should carefully consider 
your own capabilities before attempting any 
operation involving major disassembly of the 
engine. 

Much of the labor charge for dealer repairs 
involves the removal and disassembly of other 
parts to reach the defective component. Even if 
you decide not to tackle the entire power head 
overhaul after studying the text and illustrations 
in this chapter, it can be cheaper to perform the 
preliminary operations yourself and then take the 
power head to your dealer. Since many marine 
dealers have lengthy waiting lists for service 
(especially during the spring and summer 
season), this practice can reduce the time your 
unit is in the shop. If you have done much of the 

preliminary work , your repairs can be scheduled 
and performed much quicker. 

Repairs go much faster and easier if your 
motor is clean before you begin work. There are 
special cleaners for washing the motor and 
related parts. Just spray or brush on the cleaning 
solution, let it stand, then rinse it away with a 
garden hose. Clean all oily or greasy parts with 
fresh solvent as you remove them. 

WARNING 
Never use gasoline as a cleaning agent. 
It presents an extreme fire hazard. Be 
sure to work in a well-ventilated area 
when using cleaning solvents. Keep afire 
extinguisher rated for gasoline and oil 
fires nearby in case of emergency. 

Once you have decided to do the job yourself, 
read this chapter thoroughly until you have a 
good idea of what is involved in completing the 
overhaul satisfilctorily. Make arrangements to buy 
or rent any special tools necessary and obtain 
replacement parts before you stan. It is 
frustrating and time-consuming to stan an 
overhaul and then be unable to complete it 
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because the necessary tools or parts are not at 
hand. 

NOTE 
A limited number of new motors are 
assembled el'ery year with cylinders that 
have beell bored larger thall stalldard. 
Such motors are idelltified by the lellers 
"OS" s({(mped on the power head serial 
number welch plug. Cylinder reboring 
on these mOlOrs is not possible; a flew 
c),linderand crankcase is required. If)'ou 
have one of these engines. con({(ct your 
Johnson or Evillrude dealer if cylinder 
repair becomes necessary. 

Before beginning the job, re-read Chapter Two 
of this manual. You will do a better job with this 
information fresh in your mind. 

Since this chapter covers a large range of 
models over a lengthy time period. the 
procedures are somewhat generalized to 
accommodate all models. Where individual 
differences occur, they are specifically pointed 
out. The power heads shown in the 
accompanying pictures are current designs. 
While it is possible that the components shown 
in the pictures may not be identical with those 
being serviced, the step-by-step procedures may 
be used with all models covered in this manual. 

Tables 1-4 are at the end of the chapter. 

CAUTION 
Whenever a power head is rebuilt, it 
should be treated as a new engine. On 
models prior to 1986. use a 50:1 mixture 
of gasoline and Johnson or Evillrude 
Outboard Lubricalll on bOlh nOIl-VRO 
and VRO models during the 10 hour 
break-ill period. On 1986-on models, use 
a 50:1 mixture (non-VRO models) or a 
100:1 mixture (VRO models) of gasoline 
and Johnson or El'inrude Olllboard 
Lubricalll during the 10 hour break-in 
period. Keep maximum engine speed 
under f.i throllle during this time. Before 
switching 10 straight fuel all VRO 
equipped models. make sure oillel'el has 
dropped in holding ({(nk to ensure fuel 
and oil is being mixed. 
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ENGINE SERIAL NUMBER 

Johnson and Evinrude outboards are identified 
by engine serial number. This number is stamped 
on a plate riveted to the transom clamp (Figure 
1). It is also stamped on a welch plug installed 
on the power head (Figure 2). Exact location of 
the transom clamp plate and welch plug varies 
according to model. 

This information identifies the outboard and 
indicates if there are unique parts or if internal 

.-
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changes have been made during the model run. 
The serial number should be used when ordering 
any replacement parts for your outboard. 

Starting with the 1980 model year, the model 
year designation is coded. The last 2 letters of 
the model code indicate the model year. To 
determine the year of a given model (1980-on), 
write the word "INTRODUCES." Below the 
word, number the letters 1-0. Match these 
numbers to the last 2 letters of the model code. 
As an example, J25TELCT is a 1983 model . The 
C represents 8 and the T represents 3. 

FASTENERS AND TORQUE 

Always replace a worn or damaged fastener 
with one of the same size, type and torque 
requirement. 

Power head tightening torques are given in 
Table 1. Where a specification is not provided 
for a given bolt , use the standard bolt and nut 
torque according to fastener size. 

Where specified, clean fastener threads with 
OMC Locquic Primer and then apply OMC Nut 
Lock or Screw Lock as required. 

Power head fasteners should be tightened in 
2 steps. Tighten to 50 percent of the torque value 
in the first step, then to 100 percent in the second 
step. 
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Retighten the cylinder head screws after the 
engine has been run and warmed up. 

To retighten the power head mounting fasteners 
properly, back them out one turn and then tighten 
to specifications. 

When spark plugs are reinstalled after an 
overhaul, tighten to the specified torque. Warm 
the engine to normal operating temperature, let 
it cool down and retorque the plugs. 

GASKETS AND SEALA TS 

Three types of sealant materials are 
recommended: OMC Gasket Sealing 
Compound , Adhesive M and OMC Gel Seal IT. 
Unless otherwise specified, OMC Gasket Sealing 
Compound is used with gaskets on older engines. 
Adhesive M is used primarily with crankcase 
spaghetti seals (gasket strips). Gel Seal IT 
replaces the original Gel Seal and is used instead 
of a crankcase gasket with newer engines. Be sure 
to use the appropriate sealant specified for your 
engine. 

FLYWHEEL 

Removal/Installation 
(All Engines) 

A strap wrench can be used to hold the 
flywheel on manual stan models. Use a flywheel 
holding tool on electric stan models. The OMC 
universal puller kit (pan No. 378103) or 
equivalent is recommended for flywheel removal. 

If oil is found under the flywheel, the upper 
main bearing sea l is leaking. The power head 
should be removed, disassembled and a new 
upper main bearing seal installed. 
1. Disconnect stator or armature plate-ta-power 
pack connections or disconnect the spark plug 
leads to disable the ignition and prevent 
accidental staning of the motor. 
2. Remove the rewind sta rter assembly on 
manual stan engines (Figure 3). 
3. Remove the flywheel nut with an appropriate 
size socket and flywheel holding tool (Figure 4). 
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4. Install puller on flywheel with its flat side 
facing up. 
5. Hold puller body with puller handle and 
tighten center screw. See Figure 5. If flywheel 
does not pop from the crankshaft taper, pry up 
on the rim of the flywheel with a large 
screwdriver while tapping the puller center screw 
with a brass hammer. 
6. Remove puller from flywheel. Remove 
flywheel from crankshaft (Figure 6) . 
7. Remove the Woodruff key from the crankshaft 
key slot. 
8. Clean the crankshaft and flywheel tapers with 
OMC Cleaning Solvent. 
9. Install Woodruff key with its outer edge 
parallel to the crankshaft centerline. On models 
with a single mark on key, the key side with the 
mark must face downward. See Figure 7. 
10. Install the flywheel and flywheel nut (Figure 
8). Hold flywheel with the holding tool and 
tighten flywheel nut to specification (Table 2) . 
II. Install rewind starter on manual models. 
12. Reconnect the wiring disconnected in Step I. 

POWER HEAD 

When removing any power head, it is a good 
idea to make a sketch or take an instant picture 
of the location, routing and positioning of wires 

CHAPTER EIGHT 

and l-c1amps for reassembly reference. Take 
notes as you remove wires, washers and engine 
grounds so they may be reinstalled in their 
correct position. Unless specified otherwise, 
install lockwashers on the engine side of the 
electrical lead to assure a good ground. 

Removal/Installation 
(1973-1986 50-55 hp and 
1973-1985 60-75 h p) 

I. Disconnect the negative battery cable. 
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2. Remove the engine cover. 
3. Disconnect the connections between the 
armature plate and power pack. 
4. Remove the flywheel as described in this 
chapter. 

FLYWHEEL KEY POSITION 

Install key parallel to crankshaft centerline. 
Key must face downward on models with a 
Single mark on key side. 

7 2 3 
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5. Remove the armature plate or stator. See 
Chapter Seven. 
6. Remove the fuel pump and carburetor. See 
Chapter Six. 
7. Remove the starter motor, if so equipped. See 
Chapter Seven. 
8. Disconnect all wiring connectors and ground 
leads. Remove wires from J-c1amps. 
9. Remove the throttle and shift levers. Remove 
the throttle cam. See Figure 9. 

4 

THROTTLE AND SHIFT LINKAGE 

1. Throttle lever 
2. Throttle link 
3. Throttle link yoke 
4. Cam 
5. Bellcrank 
6. Shift link 
7. Shift link yoke 
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10. Remove the screw holding the shift clevis to 
the shift rod (Figure 10). 
II. Remove the screws holding the crankcase 
front bracket to the lower motor cover. 
12. Remove the front and rear exhaust cover 
screws. 
13. Remove the nut and washer from the stud 
at the rear of the power head. 
14. Remove the 4 screws on each side holding 
the power head to the exhaust housing and 
adapter assembly. 

NOTE 
At this poillt. there should be 110 hoses. 
wires or linkage connecting the power 
head to the exhaust hOL/oing. Recheck this 
to be SL/re nothing will hamper rell1ol'al. 

15. Carefully lift power head from exhaust 
housing and adapter assembly. Place on a clean 
workbench for disassembly. 
16. Clean all gasket residue from the adapter 
assembly mating surfaces. 
17. Installation is the reverse of removal. 
Lubricate drive shaft splines with OMC Moly 
Lube. Coat both sides of a new power head-to­
adapter assembly gasket with OMC Gasket 
Sealing Compound. Rotate power head slightly 
in a clockwise direction as it is lowered onto the 
exhaust housing to engage the gearcase drive 
shaft splines. Align power head stud with hole 
in adapter and seat power head. Coat fasteners 
with OMC Screw Lock and tighten to 
specifications (Table 1). Complete engine 
synchronization and linkage adjustments. See 
Chapter Five. 

Removal/Installation 
(1987-1988 48-55 hpj 

I. Disconnect the negative battery cable. 
2. Remove the engine cover. 
3. Disconnect the connections between the 
armature plate and power pack. 
4. Remove positive battery cable from starter 
solenoid and negative battery cable from power 
head ground. 

CHAPTER EIGHT 

5. Remove yellow/red wire from starter solenoid. 
6. Disconnect fuel supply hose from fuel pump 
or VRO pump. 
7. Tiller models-Remove stop switch ground 
wire from power head connection. Remove stop 
switch black wire from connector leading to 

armature plate by using OMC Amphenol 
connector removal tools. 
8. Remove purple/white wire from primer 
solenoid. 
9. Remove red wires from terminal board. See 
Figure ll. 
10. Remove 2 fasteners retaining throttle cable 
and bracket. See Figure ll. 
II. Remove hairpin clip from shift rod through­
shaft at base of power head, then push through­
shaft in and disconnect shift rod from through­
shaft lever. 
12. Remove 4 bolts retaining power head to lower 
engine cover. 
13. Remove the front and rear exhaust cover. 
14. Remove the nut and washer from the stud 
at the rear of the power head. 
15. Remove the 4 bolts on each side holding the 
power head to the exhaust housing and adapter 
assembly. 

NOTE 
At this poilll. there should be I/O hoses. 
wires or linkage connecting the power 
head to the exhaust hOL/sillg. Recheck this 
to be sure nothing H'ill hamper removal. 

• 
Shift clevis 
attachment screw 
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16. Carefully lift power head from exhaust 
housing and adapter assembly. Place on a clean 
workbench for disassembly. 
17. Clean all gasket residue from the adapter 
assembly mating surfaces. 
18. Installation is the reverse of removal. 
Lubricate drive shaft sp lines with OMC Moly 
Lube. Install a new power head-to-adapter 
assembly gasket. Install gasket dry (no sealer). 
Rotate power head sl ightly in a clockwise 
direction as it is lowered onto the exhaust housing 
to engage the gearcase drive shaft splines. Align 
power head stud with hole in adapter and seat 
power head. Coat fasteners with OMC Gasket 
Sealing Compound and tighten to specification 
(Table 1). Complete engine synchronization and 
adjustments. See Chapter Five. 

Removal/Installation 
(1989 48-55 hpj 

I. Disconnect the negative battery cable. 
2. Remove the engine cover. 
3. Remove positive battery cable from starter 
solenoid and negative battery cable from power 
head ground. 
4. Remove yellow/red wire from starter 
solenoid . 
5. Disconnect fuel supply hose from fuel pump 
or VRO pump. 
6. Tiller models-Remove stop switch ground 
wire from power head connection. Disconnect 
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stop switch black wIre from single wIre 
connector. 
7. Remove purple/white wIre from primer 
solenoid. 
8. Remove red wires from terminal board. 
9. Remove fasteners retaining throttle cable and 
bracket. 
10. Remove the screw holding the shift clevis to 
the shift rod. 
II. Remove the 4 screws to split the lower engine 
cover halves. 
12. Remove the nut and washer from the stud 
at the rear of the power head. 
13. Remove the 4 bolts on each side holding the 
power head to the exhaust housing and adapter 
assembly. 

NOTE 
At this point, there should be 110 hoses, 
wires or linkage cOllllecrillg the power 
head to the exhaust hOLISillg. Recheck this 
to be Sllre lIathing IVill hamper removal. 

14. Carefully lift power head from exhaust 
housing and adapter assembly. Place on a clean 
workbench for disassembly. 
IS. Clean all gasket residue from the adapter 
assembly mating surfaces. 
16. Installation is the reverse of removal. 
Lubricate drive shaft splines with OMC Moly 
Lube. Install a new power head-to-adapter 
assembly gasket. Install gasket dry (no sealer). 
Rotate power head slightly in a clockwise 
direction as it is lowered onto the exhaust housing 
to engage the gearcase drive shaft splines. Align 
power head stud with hole in adapter and seat 
power head. Coat fasteners with OMC Gasket 
Sealing Compound and tighten to specification 
(Thble 1). Complete engine synchronization and 
adjustments. See Chapter Five. 

Removal/Installation 
(1986-on 60-75 hpj 

I. Disconnect the negati ve battery cable. 
2. Remove the engine cover. 

8 
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3. Remove positive battery cable from starter 
solenoid and negative battery cable from power 
head ground. 
4. Remove yellow/red wire from starter 
solenoid. 
5. Disconnect fuel supply hose from fuel pump 
or VRO pump. 
6. Tiller models-Remove stop switch ground 
wire from power head connection. Remove stop 
switch black wire from connector leading to 
stator by using OMC Amphenol connector 
removal tools. 
7. Remove primer hose from manual primer 
valve. 
8. Remove red wires from terminal board. 
9. Disconnect starter lockout cable from shift 
lever. 
10. Remove throttle cable and shift cable from 
engine mounting linkage. 
IIA. Non-VRO models-Remove the screw 
holding the shift clevis to the shift rod. 
liB. VRO models-Remove hairpin clip from 
shift rod through-shaft at base of power head. 
then push through-shaft in and disconnect shift 
rod from through-shaft lever. 
12. Remove the lower engine cover assembly. 
13. Remove the port and starboard lower pan 
support screws. Detach the tell-tale hose. 
14. Remove the nut and washer from the stud 
at the rear of the power head. 
15. Remove the 3 bolts on each side holding the 
power head to the exhaust housing and adapter 
assembly. 

NOTE 
At this poil/t, there "hou/d be /10 hoses, 
wires or lil/kage cOl/l/ectil/g the pOlI'a 
head to the exhaust housing. Recheck this 
to be sure I/othil/g lI'il/ hamper remol'al. 

16. Carefully lift power head from exhaust 
housing and adapter lIssembly. Place on a clean 
workbench for disassembly. 
17. Clean all gasket residue from the adapter 
assembly mating surfaces. 
18. Installation is the reverse of removal. 
Lubricate drive shaft splines with OMC Moly 

CHAM'ER EIGHT 

Lube. On 1986-1988 models. coat both sides of 
a new power head-to-adapter assembly gasket 
with OMC Gasket Sealing Compound. On 1989 
models. install a new power head-to-adapter 
assembly gasket dry (no sealer). Rotate power 
head slightly in a clockwise direction as it is 
lowered onto the exhaust housing to engage the 
gearcase drive shaft splines. Align power head 
stud with hole in adapter and seat power head. 
Coat fasteners with OMC Gel Seal II and tighten 
to specification (Table I). Complete engine 
synchronization and adjustments. See Chapter 
Five. 

Removal/ Installation 
(All 1974-1989 V4 and V6 except 
1985-on UO and 140 hp and 1986-on 
200 and 225 hpj 

Carefully identify wiring leads as components 
are removed and make notes of lead rOllting for 
reinstallation reference. 

® 
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1. Disconnect the negative battery cable. 
2. Remove the engine cover. 
3. Disconnect the stator and timer base-to-power 
pack connections. 
4. Remove the starter motor (Figure 12). See 
Chapter Seven. 
5. Remove the air silencer cover and base 
assembly. 
6. Remove the fuel pumps and carburetors. See 
Chapter Six. 
7. Remove the flywheel as described in this 
chapter. 
S. Remove the stator and timer base assembl ies. 
See Chapter Seven. 
9. V4-Disconnect the thermostat hoses at each 
cylinder head. See Figure 13. 
10. Disconnect the spark plug leads and remove 
the spark plugs. 
11. Remove the ignition coi Is (Figure 14) and 
power pack (Figure 15) on each side of the 
engine. See Chapter Seven. 
12. Disconnect all ground leads from the power 8 
head. 
13. Remove the front rubber mount screws on 
each side of the power head. 
14. Remove the shift rod connector screw 
(Figure 16). 
15. Remove power head fasteners as foHows: 

a. 2 exhaust cover screws on each side of the 
power head . 

b. 2 lower motor cover to rear exhaust cover 
screws. Remove rear exhaust cover. 

c. Front exhaust cover-to-lower motor cover 
screw on each side. 

d. Power head-to-adapter housing nuts at rear 
of power head. 

e. Screw and nut at front of power head on 
each side. 

f. 3 long screws on each side holding power 
head to adapter housing. 

NOTE 
At this point, there should be no hoses, 
wires or linkage connecting the power 
head to the exhausT housing. Recheck this 
10 be sure nothing will hamper removal. 
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16A. V4-Attach a hoist to the lift bracket and 
lift power head from exhaust housing adapter. 
16B. V6-Temporarily reinstall flywheel. Secure 
body of OMC puller pan No. 37810.3 to flywheel 
and thread lifting eye (part No. 321537) into 
puller until its point touches the crankshaft taper. 
Tighten lifting eye slightly and attach a hoist to 
the lifting eye. Remove power head from exhaust 
housing adapter with hoist. 
17. With power head on hoist, reinstall nuts on 
studs at power head base until flush with stud 
ends to protect threads. 
18. Lower power head onto a clean workbench 
with crankcase side facing up, then remove the 
hoist from the lifting eye or bracket. 
19. V6-Remove lifting eye and puller body. 
Remove flywheel. 
20. Remove remaining components from outside 
of power head to provide access to power head 
assembly fasteners. 
21. Installation is the reverse of removal. 
Lubricate drive shaft splines with OMC Moly 
Lube. Remove nuts from power head studs. 
Install a new power head-to-adapter gasket (no 
sealer). Install a new drive shaft O-ring. Lower 
power head in position with hoist. Apply OMC 
Gel Seal II on threads of each power head-to­
exhaust housing screw. Complete engine 
synchronization and linkage adjustments. See 
Chapter Fi ve. 

Removal/Installation 
(1985 UO-140 hp V4) 

I. Disconnect the negative battery cable. 
2. Disconnect the charge coil connector between 
the stator and power pack. 
3. Remove the lower engine cover as follows: 

a. Disconnect the water hose at the fitting 
inside the starboard lower engine cover. 

b. Remove the 2 front and 2 rear lower engine 
cover screws. 

c. Remove the wire retaining clip from the 
covers, pu II the covers apart and remove 
from the engine. 
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4. Remove the VRO pump from the power head: 

a. Cut the tie strap holding the fuel outiet 
hose to the pump and carefully work the 
hose off the fitting. Do I/ot remove the inlet 
hose from the pump. 

b. Remove the 2 screws holding the VRO 
pump bracket to the power head. 

c. Cut the tie strap holding the crankcase 
pulse hose to the pump and carefully work 
the hose off the fining. 

d. Remove the VRO pump and place to one 
side out of the way. 

5. Disconnect the water control valve hose from 
the adaptor housing fitting. 
6. Remove the 2 screws and I nut at the rear of 
the adaptor housing holding the power head to 
the housing. 
7. From underneath the exhaust housing, remove 
the 6 attaching screws. 
8. Remove the screw and nut from the front of 
the power head on each side. 
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9. Remove the engine cover mount grommets 
and washers. 
10. Remove the shift rod connector screw. 
II. Install the body of OMC universal puller kit 
(part No. 378103) to the flywheel (flat side facing 
upward) with 3 screws (part No. 309492) and 
3 washers (part No. 307640). 
U. Thread OMC lifting eye part No. 321537 or 
equivalent into the puller body until its taper 
touches the crankshaft taper. Tighten the lifting 
eye in place. 

NOTE 
Allhis poinl, Ihere should be no hoses, 
fasleners , wires or linkage connecting Ihe 
power head 10 Ihe exhaust hOL/sing. 
Recheck this 10 make sure nothing will 
hamper remom/. 

\3. Attach a hoist to the lifting eye. Remove the 
power head from the exhaust housing adapter 
with the hoist. 
14. With power head on hoist . reinstall nuts on 
studs at power head base until flush with stud 
ends to protect threads. 
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15. Lower the power head onto a clean 
workbench with the crankcase side facing up. 
then remove the hoist from the lifting eye. 
16. Remove the lifting eye and puller body. 
17. Remove flywheel. fuel system. power 
trim/tilt junction box and electrical components 
from outside of power head to provide access to 
power head assembly fasteners . 
18. Installation is the reverse of removal. plus 
the following: 

a. Lubricate drive shaft splines with OMC 
Moly Lube. 

b. Remove nuts from power head studs. 
c. Install a new power head-to-adapter gasket 

with OMC Gasket Sealing Compound on 
both sides. Silicon bead side of gasket 
should face the power head. 

d. Install a new drive shaft O-ring. 
e. Align the crankshaft and drive shaft 

splines. 
f. Coat power head attaching screw and stud 

threads with OMC Gel Seal II. 

8 
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g. Tighten attaching screws and nuts to 
specifications (Table 3). 

h. Purge air from VRO pump system. See 
Chapter Eleven. 

I. Complete engine synchronization and 
linkage adjustments (Chapter Five). 

Removal/Installation 
(1986-on UO-140 hp V4 
and 200-225 hp V6) 

NOTE 
/fyollr engine is not equipped with power 
steering, omit those steps in the 
procedure IVhich refer to it and proceed 
lVith the next step in sequence. 

I. Disconnect the negative battery cable. 
2. Remove the bracket holding the power 
steering hoses. 
3. Disconnect the water hose at the fitting inside 
the starboard lower engine cover. 
4. Loosen the 4 lower engine cover screws and 
remove one lower cover half with spring clip at 
a time. 
S. Loosen the nut and lockwasher to release 
tension on the power steering belt idler pulley. 
Remove the pulley from the flywheel assembly. 
6. Remove the flywheel as described in this 
chapter with OMC universal puller part No. 
378103. 
7. Remove the screws holding the stator 
assembly to the engine block. Tilt the stator and 
pulley to remove the screws holding the power 
steering reservoir to the engine block. Remove 
the power steering assembly from the power head 
without disconnecting any hydraulic lines and 
place to one side out of the way. 
8. Disconnect the power trim wiring harnesses 
at the power head. 
9. Remove the shift rod pin. 
10. Remove 4 screws and I nut from each side 
holding the exhaust housing to the power head. 
II. Remove 2 screws and I nut holding the rear 
of the power head to the exhaust adapter. 
12. Thread OMC lifting eye part No. 396748 or 
equivalent to the crankshaft. 
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NOTE 
At thi.1 point. there should be no hoses, 
jllstellers. ,dres or linkage cOllnecting rhe 
power head /(I the exhaust housing. 
Recheck this to make SlIre nothing will 
hllmper remom/. 

13. Attach a hoist to the lifting eye. Remove the 
power head from the exhaust housing adapter 
with the hoist. 
14 . Lower the power head onto a clean 
workbench with the crankcase side facing up. 
then remove the hoist from the lifting eye. 
IS. Remove the lifting eye. Remove the VRO 
pump. fuel system and electrical components 
from outside of power head to provide access to 
power head assembly fasteners. 
16. Installation is the reverse of removal. plus the 
following : 

a. Lubricate drive shaft splines with OMC 
Moly Lube. 

b. Install a new power head base gasket (rib 
side up) with no sealer. 

c. Install a new drive shaft O-ring. 
d. Align the crankshaft and drive shaft 

splines. 
e. Coat power head-to-exhaust housing 

threads with OMC Locquick Primer and 
Loctite No. SIS Gm.ket Eliminator. 

f. Tighten attaching screws and nulS to 
specifications (Table 3). Use a new 
flywheel nut. 

g. Complete engine synchronization and 
linkage adjustments (Chapter Five). 

Disassembly (Jnline Engines) 

The following procedure can be adapted to 
disassembly and 2- or 3-cylinder power head 
covered in this manual. The 1986-on 70 hp 
engine uses a permanent-mold cylinder block 
containing shrunk-in-position cylinder sleeve. 
The exhaust system is an integral part of the 
cylinder casting and the cylinder head does not 
require the separate cover used with other 2- and 
3-cylinder engines. This new design results in 
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fewer power head joint~ and gaskeL~. which 
means easier and faster disassemblylreassembly. 

Refer to Figure 17 (2-cylinder power head). 
Figure 18 C3-cylinder power head) or Figure 19 
(crankshaft assembly) for this procedure. 

® 

POWER HEAD COMPONENTS 
(2.CYLINDERI 

Temperature --~{iiJ 
switch 

Crankcal. 
'ront 

Cylinder 
block 

Lift 
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I. Remove the crankcase head assembly (Figure 
20) . Remove and discard the seal housing O-rings 
and the O-ring inside the crankshaft. Drive the 
sea l from the housing with the appropriate size 
punch. 

Inner 
exhaust 
COYer 

Cylinder 
head cover 

Exhault 
cover 

Thermo 
Iwitch 

'. ". 
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® 
POWER HEAD (3·CYLINDERI 

3 4 12 rl , 
9 

\----5 

~~ ______ 6 

____ "'-<-____ 7 

• 
10 • 

• • 

• • 
1. Cylinder block/crankcase assembly • 
2. Mounting stud 
3. Gasket • 

• 4. Cylinder head 
5. Cylinder head cover 
6. Exhaust manifold plate 
7. Exhaust manifold 
8. Exhaust manifold cover 
9. Lifting bracket 

10. Bolt 
11 . Thermostat cover 
12 . Temperature switch 
13. Pressure relief valve assembly 
14. Thermostat and seal 
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CRANKSHAFT ASSEMBLY 
12-CYLINDERI 

6 7 

1. Wrist pin 
2. Piston 
3. Rings 
4. Needle bearing assembly 
5. Crankshaft 
6. Connecting rod bearing 
7. Connecting rod 
8. Center bearing assembly 
9. Bearing head s8al 

10. Bearing assembly 
11 . O-ring 
12. Crankcase head assembly 
13. Connecting rod 

~C>--11 
bearing retainer 

14. Connecting rod cap 
15. Roller bearing 
16. Upper crankcase seal 
17. Key 
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\ 

2. Remove the intake manifold and reed valve 
assembly. 
3. Remove the cylinder head cover and gasket 
(Figure 21). Discard the gasket. 
4. Remove the thermostat spring, thennostat and 
seal (Figure 22). Discard the seal. 
5. Remove the cylinder head and gasket (Figure 
23). Discard the gasket. 
6. Remove the exhaust cover screws. Tap cover 
if necessary to break the seal. Remove the outer 
cover and gasket (Figure 24). Discard the gasket. 
7. Remove the inner exhaust cover and gasket 
(Figure 25). Discard the gasket. 
8. 70-75 hp-Remove the exhaust manifold plate 
and gasket. Discard the gasket. Check plate and 
discard if pitted. 
9. Remove the crankcase taper pins with a punch 
(Figure 26). Drive pins from front to back of 
crankcase. 
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10. Remove the crankcase-to-cylinder block 
screws and nuts. Tap the side of the crankshaft 
lightly with a rubber mallet to break the gasket 8 
seal, then remove the cylinder half from the 
crankcase. See Figure 27. 

NOTE 
71!e connecting rod cops IlIIlSt be 
removed before the crankshaft can be 
removed from the cylinder block. Note 
that one side of the rod and cap has 
raised dots and that the comers are 
chamfered for proper rod/cap alignment. 
Caps are not illlerchangable and connot 
be tllmed. 

II. Check connecting rod and cap al ignment 
with a pencil point or dental pick (Figure 28) . 
Alignment should be correct at 3 of the 4 comers. 
Record alignment points of each cap for 
reassembly reference. 
11. Remove each connecting rod cap and bearing 
retainer. See Figure 29. Place in a clean 
container. 
13. Remove the crankshaft from the cylinder 
block (Figure 30). 
14. Remove the remaInIng 
bearing retainers and roller 

connecting rod 
bearings. Place 
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bearings and retainers 10 their respective 
containers. 

15. Orient each rod cap to its respective 
connecting rod and reinstall with cap screws 
flOger-tight. See Figure 31. 

16. Remove the piston and rod assemblies from 
their cylinders. Mark the cylinder number on the 
top of each piston with a felt-tipped pen. 

17. Remove the flywheel Woodruff key, if not 
removed when the flywheel was removed. Slide 
the upper seal and main bearing assembly off 
the crankshaft. 

18. If lower main bearing requires removal. 
remove snap ring and then remove bearing with 
an appropriate puller. 

19. Slide the crankshaft center main bearing 
retaining ring from its groove. Remove the 
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bearing split sleeves. Remove the bearing cages 
and roller bearings. Place cages and bearings in 
a clean container. 
20. Pry each ring far enough from the piston to 
grip it with pliers, then break the rings off the 
piston and discard. 

NOTE 
If pis/on pill bore has a small cutoUl 
facing the top af the pistan, the retaining 
rings can be removed in Step 21 by 
inserting a small screwdriver blade or 
alVl in the cutout and plying the rillgfree. 

21. If the piston is to be removed from the 
connecting rod, remove. the piston pin retaining 
rings with tool part No. 325937. See Figure 32. 

NOTE 
Pistons used on early engines and some 
later engines are not marked wilh an 
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"L" as described ill Step 22. 771e piston 
pin can be removed from either side of 
such pistons. Both sides are a loose fit. 
No heat is required for removal. 
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22. Place piston in cradle part No. 326573 with 
the "L" mark on the inside of the piston boss 
facing upward. This positions the driver on the 
loose end of the piston pin. 
23. Heat the piston to 200-400° F with a heat 
lamp, then press the piston pin through the piston 
using an appropriate size driver. See Figure 33. 
24. Let the piston cool, then remove the 
connecting rod and caged bearing retainer 
(Figure 34) . 
25. On models prior to 1985. slide bearing 
retainer from connecting rod (Figure 35) and 
place in the container with the other bearings 
from that piston/cylinder assembly. On 1985-on 
models, 28 loose needle roller bearings and 2 
thrust washers are used. Be careful not to lose 
needle roller bearings. 
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Disassembly 
(V4 and V6 Cross-Flow Engines) 

I. Note location of intake bypass cover fusteners. 
primer and recirculation hoses. clamps and hose 
connectors. The cover on which the staner 
solenoid is mounted (V4 and V6) and the V6 
cover with the terminal block must be reinstalled 
in the same location as removed; the other covers 

Figure 36 shows the V4 crankshaft assembly. 
Figure 37 shows the V4 power head components. 
The V6 crankshaft assembly and power head are 
similar. 

CRANKSHAFT ASSEMBLY 
(TYPICAL V41 
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POWER HEAD COMPONENTS 
(TYPICAL CROSS·FLOW V4) 
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are interchangeable. Remove each cylinder 
bypass cover. 
2. Remove the upper (Figure 38) and lower 
(Figure 39) crankcase head screws. 
3. Locate the taper pins at opposite ends of the 
crankcase and cylinder block assembly. Drive the 
pins from the back to the front of the crankcase 
with a suitable drift and hammer. 
4. Loosen but do not remove the 4 screws 
holding the lower bearing retainer plate to the 
lower crankcase head (Figure 39). 
SA. V4-Tap the side of the crankshaft with a 
soft mallet to break the gasket seal, then remove 
the crankcase. 
5B. V6-Temporarily reinstall one bypass cover 
to provide a pry point. Use a flat blade 
screwdriver to pry the crankcase halves apart, 
using the bypass cover as a fulcrum . Remove the 
crankcase. 

NOTE 
The cOllnecling rod caps lIIl/sl be 
rellloved before Ihe crankshaft can be 
relllOl'ed frolll Ihe cylillder block. NOle 
Ihal olle side of Ihe rod alld cap has 
mised dOls alld Ihat Ihe comers are 
chamferedfor proper rodleap aligllmelll. 
Caps are nOl illlerchangable and cannOI 
be Illmed. 

6. Rotate the crankshaft to position th<; No. I and 
No. 2 connecting rods as shown in Figure 40. 
Remove the connecting rod cap screws with a 
5/16 in. 12-point deep socket. Remove the 
connecting rod caps, retainers and bearing 
assemblies. Mark each rod cap according to 
cylinder number. Place retainers and bearings 
from each rod cap in individual containers 
marked with the cylinder number. 
7. Repeat Step 6 to remove the remaining rod 
caps, retainers and bearings. 
8. Grasp the upper and lower crankcase heads 
and lift the crankshaft from the cylinder block. 
Place crankshaft on a clean workbench. 
9. Remove the bearings and retainers from the 
connecting rods. Place in the containers with the 
rod cap bearings and retainers. 

CHAPTER EIGHT 

10. Remove the cylinder head covers and gaskets. 
Discard the gaskets. 
II. Remove the cylinder heads and gaskets. 
Discard the gaskets. 
12. Reinstall rod caps to their respective rods, 
then remove each piston from its cylinder. 
13. Remove the flywheel Woodruff key, if not 
removed when the flywheel was removed. Slide 
the upper crankcase head from the crankshaft. 
Remove and discard the O-rings. Carefully drive 
seal from crankcase head with a punch inserted 
through the bottom of the bearing to engage the 
seal lip. 
14. Remove and discard the screws loosened in 
Step 4, then remove the lower crankcase head 
from the crankshaft. Remove and discard the 0-
rings. Carefully drive seal from crankcase head 
with a punch inserted through the boltom of the 
bearing to engage the seal lip. 
15. Remove the center main bearing sleeve 
retaining rings. Note that the retaining ring 

UPPER CRANKCASE HEAD SCREWS 



 
 

POWER HEAD 

® 
LOWER CRANKCASE HEAD 

2 
1. Lower crankcase head screws 
2. Bearing retainer plate acrews 
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groove in the bearing sleeve faces toward the 
bottom of the crankshaft. then separate the 
bearing sleeve halves and remove from the 
crankshaft. 
16. If lower main bearing requires removal, 
remove snap ring and then remove bearing with 
an appropriate puller. 
17. Pry each ring far enough from the piston to 
grip it with pliers, then break the rings off the 
piston and discard. 

NaTE 
If piston pill bore has a small Cll/Oll/ 

facillg the top of the piston, the retaining 
rillgs can be remo\'ed ill Step 18 by 
inserting a small screwdriver blade or 
011'1 ill the cutout and prying the rillg free. 

18. If the piston is to be removed from the 
connecting rod, remove the piston pin retaining 
rings with tool part No. 325937. See Figure 32. 

NOTE 
Pistons used all ellgines after 1978 and 
some ellgines 1978 and prior are not 
marked with an "L" as described in Step 
19. TIle piston pin can be remo\'ed from 
either side of such pistons. Both sides are 
a loose fit. No heat is required for 
remom/. 

19. Place piston in cradle part No. 326572 with 
the "L" mark on the inside of the piston boss 
facing upward. This positions the driver on the 
loose end of the piston pin. 
20. Heat the piston to 200-4000 F with a heat 
lamp, then press the piston pin through the piston 
using an appropriate size driver. See Figure 33. 
21. Let the piston cool, then remove the 
connecting rod and caged bearing retainer 
(Figure 34). 
22. On models prior to 1985, slide bearing 
retainer from connecting rod (Figure 35) and 
place in the container with the other bearings 
from that piston/cylinder assembly. On 1985-on 
models, 28 loose needle roller bearings and 2 
thrust washers are used. Be careful not to lose 
needle roller bearings. 
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Disassembly 
(V4 and V6 Loop-Charged Engines) 

Figure 36 shows the V4 crankshaft assembly 
used on a cross-flow engine. The crankshaft 
assembly used on a loop-charged engine is 
similar except piston domes are near flat and 
intake windows are used in piston skirt. Figure 
37 shows the V4 power head assembly used on 
a cross-flow engine. On a loop-charged engine, 
the cyli'nder head and cylinder head cover are cast 
as one piece, the exhaust covers and cylinder 
block are cast as one piece and bypass covers 
are not used. 

I. Remove stator yellow and yellow/gray wires 
from terminal block. 
2. Remove rectifieriregulator red wire from 
starter solenoid. 
3. Remove bracket retaining stator wires at upper 
crankcase head . 
4. Label and remove all wiring and electrical 
components mounted on top of power head. 
5. Remove electric starter motor. 
6. Remove the air silencer cover and baffle. 
7. Remove the 2 nuts and 2 screws retaining each 
carburetor assembly. Disconnect fuel primer 
hoses and rotate each carburetor assembly to 
allow access to air silencer base screws. Remove 
all screws retaining air silencer base. Disconnect 
VRO pulse hose from crankcase filling and 
unbolt VRO mounting bracket. Lift complete fuel 
system as an assembly from the intake manifold. 
S. Remove the throttle cam from the intake 
manifold. 
9A. V4 models-Remove the fasteners retaining 
the intake manifold and lift the manifold from 
the lower crankcase half. 
9B. V6 models-Remove the fasteners retaining 
the upper and lower intake manifolds. Lift the 
lower intake manifold first and then the upper 
intake manifold from the lower crankcase half. 
10. Label location of recirculation hoses to lower 
crankcase half fillings then disconnect. 
ll. Remove cooling hose from starboard cylinder 
head. 
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12. Remove the upper (Figure 38) and lower 
(Figure 39) crankcase head screws. 
13. Remove the crankshaft main bearing screws 
in small increments. The upper port screw 
requires a 3/S in . Allen head socket for removal. 
14. Locate the taper pins at opposite ends of the 
crankcase and cylinder block assembly. Drive the 
pins from the back to the front of the crankcase 
with a suitable drift and hammer. 
15. Tap the end of the crankshaft toward the 
lower crankcase half with a soft-faced mallet to 
break the gasket seal. then remove the crankcase. 

NOTE 
17,e conneclillg rod caps musl be 
removed before Ihe crankshaft call be 
removed from Ihe cylinder block. Nore 
Ih(II one side of Ihe rod and cap has 
raised daIS alld Ihal Ihe comers are 
c/lOlllfered for proper rod/cap alignlllelll. 
Caps are nol inlerchangeable and connor 
be lumed. 

16. Rotate the crankshaft to position the No. I 
and No.2 connecting rods as shown in Figure 
40. Remove the connecting rod cap screws with 
a 5116 in. 12-point deep socket. Remove the 
connecting rod caps, retainers and bearing 
assemblies. Mark each rod cap according to 
cylinder number. Place retainers and bearings 
from each rod cap in individual containers 
marked with the cylinder number. 
17. Repeat Step 16 to remove the remaining rod 
caps, retainers and bearings. 
IS. Grasp the upper and lower crankcase heads 
and lift the crankshaft from the cylinder block. 
Place crankshaft on a clean workbench. 
19. Remove the bearings and retainers from the 
connecting rods. Place in the containers with the 
rod cap bearings and retainers. 
20. Disconnect the water hose between cylinder 
heads. Remove the cylinder head screws in small 
increments, then remove cylinder heads. 
21. Reinstall rod caps to their respective rods, 
then remove each piston from its cylinder. 
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22. Remove the flywheel Woodruff key, if not 
removed when the flywheel was removed . Slide 
the upper crankcase head from the crankshaft. 
Remove and discard the O-rings. Carefully drive 
seal from crankcase head with a punch inserted 
through the bottom of the bearing to engage the 
seal lip. 
23. Remove the 4 screws holding the lower 
bearing retainer plate to the lower crankcase head 
(Figure 39). Remove the lower crankcase head 
from the crankshaft. Remove and discard the 0-
rings. Carefully drive seals from crankcase head 
with a punch placed from the outside of the 
crankcase head onto the seals and driving the 
seals into the inside. 
24. Remove the center main bearing sleeve 
retaining rings. Note that the retaining ring 
groove in the bearing sleeve faces toward the 
bottom of the crankshaft, then separate the 
bearing sleeve halves and remove from the 
crankshaft. 
25. If lower main bearing requires removal, 
remove snap ring and then remove bearing with 
an appropriate puller. 
26. Remove each ring from the piston with a pair 
of ring expander pliers and discard. 

NOTE 
If piston pin bore has a small cutollt 
facing the top of the piston, the retaining 
rings can be removed ill Step 27 by 
inserting a small screwdri,'er blade or 
awl in the cutout and prying the ring free. 

27. If the piston is to be removed from the 
connecting rod, remove the piston pin retaining 
rings with tool part No. 325937. See Figure 32. 
28. Place piston in cradle part No. 326572 and 
remove piston pin using driver assembly part No. 
396747. 
29. Remove the connecting rod and caged 
bearing retainer (Figure 34). 
30. Slide bearing retainer from connecting rod 
(Figure 35) and place in the container with the 
other bearings from that piston/cy linder 
assembly. 

Cylinder Block and Crankcase 
Cleaning and Inspection 
(All Engines) 
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Johnson and Evinrude outboard cylinder 
blocks and crankcase covers are matched and 
line-bored assemblies. For this reason, you 
should not attempt to assemble an engine with 
parts sa lvaged from other blocks. If inspection 
indicates that either the block or cover requires 
replacement , replace both as an assembly. 

WARNING 
Remove your wrist watch alld other 
jewelry and wear halld alld eye 
protection when working \\,;th OMC Gel 
Seal and Gasket remover. 71,e substance 
is powerful enough to etch holes in a 
watch crystal or badly irritate any cllt ill 
the skin. 

Carefully remove all gasket and sealant residue 
from the cylinder block and crankcase cover 
mating surfaces. Gel Seal or Gel Seal II should 
be cleaned from mating parts with OMC Gel Seal 
and Gasket Remover. After spraying the area to 
be cleaned, allow the solvent to stand for 5-10 
minutes before cleaning off the old Gel Seal and 
the remover. Since Gel Seal is bright red in color, 
a visual inspection will quickly tell you when it 
has been completely removed . 

Clean the aluminum surfaces carefully to avoid 
nicking them. A dull putty knife can be used, 
but a piece of Lucite with one edge ground to 
a 45 degree angle is more efficient and will also 
reduce the possibility of damage to the surfaces. 
See Figure 41. Once the area is clean, apply 
OMC Cleaning Solvent to remove all traces of 
the Gel Seal and Gasket Remover. When sealing 
the crankcase cover and cylinder block, both 
mating surfaces must be free of all sealant residue 
or dirt and oil or leaks will develop. 

Once the gasket surfaces are cleaned , place the 
mating surface of each component on a large 
pane of glass. Apply uniform downward pressure 
on the component and check for warpage. 
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Replace each component if more than a sl ight 
degree of warpage exists. In cases where there 
is a slight amount of warpage, it can often be 
eliminated by placing the mating surface of each 
component on a large sheet of 120 emery cloth. 
Apply a slight amount of pressure and move the 
component in a figure-8 pattern. See Figure 42. 
Remove the component and emery cloth and 
recheck surface flatness on the pane of glass. 

If warpage exists, the high spots will be dull 
while low areas will remain unchanged in 
appearance. It may be necessary to repeat this 
procedure 2-3 times until the entire mating 
surface has been polished to a dull luster. Do not 
remove more than a total 0.010 in . from the 
cylinder block and head. Finish the resurfacing 
with 180 emery cloth. 
I. Clean the cylinder block and crankcase cover 
thoroughly with solvent and a brush. 
2. Carefully remove all gasket and sealant 
residue from the cylinder block and crankcase 
cover mating surfaces. 
3. Check the cylinder heads and exhaust ports 
for excessive carbon deposits or varnish. Remove 
with a scraper or other blunt im,trument. 
4. Check the block, cylinder head and cover for 
cracks, fractures, stripped bolt or spark plug 
holes or other defects. 
5. Check the gasket mating surfaces for nicks, 
grooves, cracks or excessive distortion. Any of 
these defects will cause a compression leakage. 
Replace as required . 
6. Check all oil and water passages in the block 
and cover for obstructions. Make sure any plugs 
installed are properly tightened. 

NOTE 
1980 }OIIllSOIl and E"illrude 150, 175 alld 
200 hp V6 ellgines lI'ith an OI'erheating 
problem may ha\le been buill with a 
Jault), co re. Such ellgilles have 
mislocated H'aTer restrictor locating ribs 
which /llL/st be modified. To determine if 
this is the problem, check the boltolll oj 
the starboard water jacket 0/1 the exhaust 
port side between cylinders No. 3 alld 
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No.5 Jar the leiter desigllation. 1J it is 
an "E," take the 1I10tor to your dealer 
Jor recommended OMC modificatioll . 

7. Make sure all water passage restrictors are in 
good condition and properly installed (Figure 
43 shows typical water passage restrictors and 
Figure 44 shows V4 water circulation and water 
passage restrictor location) . Damaged , loose or 
missing restrictors will interfere with cooling 
water circulation and result in possible engine 
overheating. 
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8. Check the inner and outer exhaust covers for 
signs of overheating or warpage. Replace as 
required. 
9. Check crankcase recirculation orifice, if so 
equipped, and clean with tool part No. 326623. 

NOTE 
With older engilles, it is a good idea 10 

have the cylinder walls lightly honed with 
a medium slOne even if they are in good 

® 

V4 CYLINDER HEAD 
WATER CIRCULATION 

1. Port 
2. Starboard 
3. location of water passage restrictors 

conditioll. 77,is will break up allY glaze 
that might reduce compression. 
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10. Check each cylinder bore for signs of 
aluminum transfer from the pistons to the 
cylinder walls. If scoring is present but not 
excessive, have the cylinders honed by a dealer 
or qualified machine shop. 
II. Check each cylinder bore for size and taper 
in the port area with an inside micrometer or bore 
gauge. See Figure 45. On inl ine engines. if bore 

2 
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is tapered by 0.002 in. or more or out-of-round 
or worn by 0.003 in. or more, have the cylinder(s) 
honed or rebored by a dealer or qualified 
machine shop. On V4 and V6 engines, if bore 
is tapered by 0.002 in. or more or out-of-round 
or worn by 0.004 in. or more, have the cylinder(s) 
honed or rebored by a dealer or qualified 
machine shop. 

CAUTION 
If cylinders are rebored for oversize 
pistons. be sure to allow 0.003-0.005 in. 
clearance between the new bore diameter 
and the oversize piston on 1973-1984 
models. For 1985-on models. no 
manufacturer recommended piston-to­
cylinder clearance is provided. When an 
Evillrude or Johnson replacemelll pistoll 
(provided by OMC) is used. a built-in 
clearance is maintained by borillg the 
cylinder to the oversize diameter 
determilled by adding the oversize 
dimension of the piston to the standard 
bore. 

• 
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Crankshaft and Connecting 
Rod Bearings 
Cleaning and Inspection 
(All Engines) 

Bearings can be reused if they are in good 
condition. To be on the safe side, however, it is 
a good idea to discard all bearings and install new 
ones whenever the engine is disassembled. New 
bearings are inexpensive compared to the cost 
of another overhaul caused by the use of marginal 
bearings. 
I. Place ball bearings in a wire basket and 
submerge in a suitable container of fresh solvent. 
The bottom of the basket should not touch the 
bottom of the container. 
2. Agitate basket containing bearings to loosen 
all grease, sludge and other contamination. 
3. Dry ball bearings with dry filtered 
compressed air. Be careful not to spin the 
bearings. 
4. Lubricate the dry bearings with a light coat 
of Johnson or Evinrude Outboard Lubricant and 
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inspect for rust, wear, scuffed surfaces, heat 
discoloration or other defects. Replace as 
required. 
5. If roller bearings are to be reused, repeat Steps 
14, cleaning one set at a time to prevent any 
possible mixup. Check bearings for flat spots. 
If one roller bearing is defective, replace all in 
the set with new bearings and liners. 
6. Repeat Step S to check caged piston pin 
bearings. If bearing is defective, replace the 
bearing and its corresponding piston pin. 

Piston Cleaning and Inspection 
(All Engines) 

I. Check the pistons for signs of scoring, 
cracking, cracked or worn piston pin bosses or 

MEASURING CAM GROUND PISTONS 
(MAJOR AXIS) 

B 
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metal damage. Replace piston and pin if any of 
these defects are noted. 
2. Check piston ring grooves for distortion, 
loose ring locating pins or excessive wear. If the 
flexing action of the rings has not kept the lower 
surface of the ring grooves free of carbon, clean 
with a bristle brush and solvent. 

NOTE 
Do 1101 lise 011 automotive ring groove 
cleallillg /001 ill Step 3 as it call damage 
the pistoll rillg loeatillg pill. 

3. Clean the piston skirt, ring grooves and dome 
with the recessed end of a broken ring to remove 
any carbon deposits. 
4. Immerse pistons in a carbon removal solution 
to remove any carbon deposits not removed in 
Step 3. If the solution does nO! remove all of the 
carbon, carefully use a fine wire brush and avoid 
burring or rounding of the machined edges. 
Clean the piston skirt with crocus cloth. 
SA. Check 1981-1984 SO-60 hp pistons for size 
and roundness: 

a. Measure the piston at a point 118 in. above 
the bOllom edge of the skirt (A, Figure 
46) and at a 90° angle to the piston pin 
hole (B, Figure 46). 

b. Repeat the measurement at a point parallel 
to the piston pin hole. See Figure 47. 

® 
MEASURING CAM 
GROUND PISTONS 

(MINOR AXIS) 

• 



 
 

348 

c. Subtract the second measurement from the 
first one. If the difference is not between 
0.002S-0.00SS in., replace the piston. 

SB. Check 1985-on 48-S0 hp pistons for size and 
roundness: 

a. Measure the piston at a point 1/8 in. above 
the bottom edge of the skirt (A, Figure 
46) and at a 90° angle to the piston pin 
hole (B, Figure 46) . 

b. Repeat the measurement at a point paral­
lel to the piston pin hole. See Figure 47. 

c. Subtract the second measurement from the 
first one. If the difference is more than 
0.004 in .• replace the piston. 

d. If piston skirt grooves are worn smooth in 
area 90° to piston pin hole, replace the 
piston . 

Sc. Check all other pistons with a micrometer 
at the top and piston skirt. See Figure 48. 

• 
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Measure at 90° angle to the piston pin and at 
a point parallel with the piston pin bosses. 
Compare the 2 top and skirt measurements to 
determine if piston is out-of-round. Replace 
piston and pin if piston is more than 0.004 in. 
out-of-round. 

Crankshaft Cleaning and Inspection 
(All Engines) 

I. Clean the crankshaft thoroughly with solvent 
and a brush. Blow dry with dry filtered 
compressed air, if available, and lubricate with 
a light coat of Johnson or Evinrude Outboard 
Lubricant. 
2. Check the crankshaft journals and crankpins 
for scratches, heat discoloration or other defects. 
See Figure 49 (2-cyl. ) or Figure SO (V4). The 
3-cylinder and V6 crankshafts are similar. 
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3. Measure the journals and crankpins with a 
micrometer and compare to Table 3. If journals 
or crankpins are not within specifications. 
replace the crankshaft. 
4. Check drive shaft splines and flywheel taper 
threads for wear or damage. Replace crankshaft 
as required. 
5. Check V4 and V6 crankshaft seal rings for 
excessive wear or damage and replace if they do 
not seal tightly around the crankshaft web. On 
1973-1984 models. measure seal ring side 
clearance with a feeler gauge. If not between 
0.0015-0.0025 in .• replace the seal ring. See Table 
4 for available ring thicknesses. Do not remove 
seal rings unless replacement is required. 
6. If V4 or V6 crankshaft seal ring breaks during 
crankshaft removal, measure the ring thickness 
near its outer edge with a micrometer. Refer to 
Table 4 and select a new seal ring of the same 
thickness. Carefully spread the end gap just 
enough to slip the ring over the crankshaft journal 
and complete installation with a piston ring 
expander. 
7. If the lower crankshaft ball bearing has not 
been removed. grasp its inner race and try to 

t 
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work it back and forth. Replace the bearing if 
excessive play is noted. 
8. Lubricate the ball bearing with Johnson or 
Evinrude Outboard Lubricant and rotate its outer 
race. Replace the bearing if it sounds or feels 
rough or if it does not rotate smoothly. 

Piston and Connecting 
Rod Assembly 
(All Engines) 

If the pistons were removed from the 
connecting rods, they must be correctly oriented 
when reassembling. On cross-flow models. the 
exhaust or slanted side of the piston dome must 
face the exhaust ports when installed. See Figure 
51. On V4 and V6 engines, remember to consider 
the difference between port and starboard 
cylinders. See Figure 52. On inline loop-charged 
models. the side of the piston dome stamped 
"UP" must be installed toward the flywheel end 
of the engine. On V4 and V6 loop-charged 
models. the piston domes are stamped "STBD" 
or "PORT". The "STBD" piston must be 
installed on the starboard side with the piston 
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® 

1. Intake side of piston 

CORRECT PISTON INSTALLATION 
(INLINE CROSS·FLOW ENGINE) 

3 

2. Intake side 0' cylinder 
3. Exhaust side of cylinders 4 
4. Exhaust side of piston 

CORRECT PISTON INSTALLATION 
(V4 AND V6 CROSS· FLOW ENGINE) 

2 

1. Intake side of piston 
2. Exhaust side of piston 
3. Cylinder exhaust ports 
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011 hoi. 

011 hole side 
faces up 

Either side 
faces up 
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"STBO " or "PORT" 

"EXHAUST" 

dome side stamped "EXHAUST" toward the 
cylinder exhau;t ports. The '·PORT" piston must 
be installed on the port side with the piston dome 
side stamped '·EXHAUST" toward the cylinder 
exhaust ports. See Figure 53. The connecting rod 
oil hole on models with hole in center of 
connecting rod must face toward the flywheel end 
of the engine. The connecting rod on models with 
2 oil holes in side of connecting rod small end 
can be in~talled with either side toward the 
flywheel end of the engine. See Figure 54. 
Double-check rod and piston orientation before 
installing the piston pin. 
IA. I f a caged bearing was removed from the 
connecting rod piston pin end: 

a. Rein;tallthe bearing with an arbor press. 
b. Fit piston over connecting rod piston pin 

end to provide correct piston-to-cylinder 
orientation during reassembly as 
previously outlined. On models with one 
oil hole in center of connecting rod, the 

• 
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oil hole must face toward the flywheel end 
of the engine. 

lB. If needle bearings were removed from the 
connecting rod piston pin end: 

a. Position connecting rod with oil hole 
facing up on single hole models. See 
Figure 54. 

b. Wipe inside of piston pin bore with OMC 
Needle Bearing grease. 

c. Install a suitable bushing to act as a spacer 
and insert needle bearings individually. 
See Figure 55. 

d. When all bearings are in place, fit washers 
at top and bottom of bearing assembly. 

e. Fit piston over connecting rod piston pin 
end to provide correct piston-to-cylinder 
orientation during reassembly as 
previously outlined. On models with one 
oil hole in center of connecting rod, the 
oil hole must face toward the flywheel end 
of the engine. 

2. Lightly coat piston pin and lubricate each 
piston pin hole with a drop or two of Evinrude 
or Johnson Outboard Lubricant. 

NOTE 
Position piston in Step 3 to press piston 
pin in place from the "L" or " LOOSE" 
side of the piston. See piston pin boss 
inside piston skirt for marking. If there 
is no marking, the pin can be installed 
from either side. 

3. Insert piston pin through piston pin hole and 
engage connecting rod. Make sure piston dome 
and connecting rod oil hole (single hole models) 
are properly oriented. Position piston on the 
same cradle used to disassemble it and press 
piston pin in place with the same piston pin tool 
used to remove it. See Figure 56. 
4. Install new piston pin retaining rings on each 
side of the piston. Insert the retaining ring in the 
tapered end of cone part No. 396747 for V4 and 
V6 loop-charged models or part No. 318600 for 
all other models. Position cone over piston pin 
hole and insert driver part No. 331913 for V4 and 
V6100p-charged models or part No. 318599 for 
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all other models. See Figure 57. Press driver into 
cone as fur as possible to install the retaining ring. 
Thrn piston over and install the other ring. Make 
sure both rings fit into their grooves in the piston 
pin bore and ring openings face downward. 
5. On pistons with one piston pin boss marked 
" L" or "LOOSE", measure the bottom of piston 
skirt at a point parallel with the piston pin and 
90° from the piston pin . Compare the 
measurements. If measurements vary more than 
0.003 in. (inline) or 0.004 in. (V4 and V6), the 
piston was distorted during assembly and should 
be replaced . 
6. Check end gap of new rings before installing 
on piston . Place ring in cylinder bore. then 
square it up by inserting the bottom of an old 
piston. Do not push ring into bore more than 
3/8-1/2 in. Measure the gap with a feeler gauge 
(Figure 58) and compare to specifications (Thble 
3). 
7. If ring gap is excessive in Step 6, repeat the 
step with the ring in another cylinder. If gap is 
also excessive in that cylinder, discard and 
replace with a new ring. 
8. If ring gap is insufficient in Step 6, the ends 
of the ring can be filed slightly. Clean ring 
thoroughly and recheck gap as in Step 6. 

NOTE 
The upper ring is a pressure-back type 
and has a tapered groove which cannot 
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be checked following procedure in Step 
9. To check pressure-back ring-to-pistoll 
groove fit, install rillg on pistoll. Place 
a straightedge across the ring groove. See 
Figure 59. 77,e straightedge should touch 
011 both sides of the ring groove and not 
rouch the ring face. If straightedge does 
1I0t rollch on both sides or touches the 
ring face, remove ring and clean ring 
groove. 

9. Once the ring gaps are correctly established, 
roll the lower ring around the piston ring groove 
to check for binding or tightness. See Figure 60. 
10. Install the lower ring on the piston with a 
ring expander. Spread the ring just enough to fit 
it over the piston head and into position. See 
Figure 61. 
II. Repeat Step 10 to install the upper ring. 
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12. Position each ring so the piston groove 
locating pin fits in the ring gap. See Figure 62. 
Proper ring positioning is necessary to minimize 
compression loss and prevent the ring ends from 
catching on the cylinder ports. 
13. Coat the piston and cylinder bore with 
Johnson or Evinrude Outboard Lubricant, then 
proceed as follows: 

a. Check the piston dome number made 
during disassembly and match piston with 
its correct cylinder. 

b. Orient exhaust side of piston to exhaust 
port side of cylinder block or "UP" side 
toward flywheel end of crankshaft. 

c. Make sure connecting rod oil hole (single 
hole models) faces flywheel end of engine. 

• 
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d. Insert piston into cylinder bore. Recheck 
ring gap and groove locating pin 
alignment. 

e. Install ring compressor over piston dome 
and rings . Use part No. 326592 (48, 50, 
55, 60 [1980-1985] and 70 [1986-1989] hpj, 
part No. 326591 (60 [1986-1989], 70 
[1974-1985] and 75 hpj , part No. 327018 
(V4 [Except 1988-1989 120 and 140 hpJ), 
part No. 327018 (150, 175 [1977-1985] , 200 
[1975-1987] and 225 [1986-1987] hp V6) , 
part No. 326734 (175 [1986-1989] and 235 
hp V6) or part No. 334140 (1988-1989 120, 
140, 200 and 225 hpj as appropriate. 

f. Hold connecting rod end with one hand 
to prevent it from scraping or scratching 
the cylinder bore and slowly push piston 
into cylinder. See Figure 63. 

14. Remove the ring installer tool and repeat Step 
13 to install the remaining pistons. 
15. On cross-flow models (uses transfer covers), 
reach through exhaust port and lightly depress 
each ring with a pencil point or small screwdriver 
blade. See Figure 64. The ring should snap back 
when pressure is released. If it does not, the ring 
was broken during piston installation and will 
have to be replaced. 
16. Temporarily reinstall the cylinder head(s) 
with 2 screws to prevent the pistons from slipping 
out while the crankshaft is being installed. 

Connecting Rod and 
Crankshaft Assembly 
(All Engines) 

1. V4 and V6-If lower crankshaft bearing was 
removed, install retainer plate and press bearing 
on crankshaft. Install a new snap ring and 
lubricate the bearing with Johnson or Evinrude 
Outboard Lubricant. See Figure 65. 
2. V4 and V6-lnstalllower crankcase head with 
new a-rings. Align holes in retainer plate and 
crankcase head. Apply Gel Seal II on threads of 
new retainer plate screws. Install screws and 
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securely tighten, then back off each screw 2 turns 
to ease crankshaft installation. 
3. V4 and V6-Install new upper crankcase head 
seal with tool part No. 325453. Seal lip should 
face inward and be flush with top of crankcase 
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head . Install upper crankcase head and bearing 
assembly on crankshaft. 
4. Inline engine-Install new upper main bearing 
seal with tool part No. 326567. Seal lip should 
face inward . 

64 

357 

5. Install center main bearing(s) and sleeve(s) 
with retaining ring groove toward the bottom of 
the crankshaft. Slip retainer ring(s) into sleeve 
groove(s). 
6. InIine engine-Install a new O-ring on the 
upper bearing. 
7. Remove the connecting rod caps from the 
rods. Discard the cap screws. 
8. Coat connecting rod bearing surface with 
OMC Needle Bearing Grease and install bearing 
retainer half. Insert roller bearings in each 
retainer slot. Repeat this step for each connecting 
rod . 

NOTE 
Location of bearing hole and dowel pin 
I'Ories according to model. Determine 
which is in the block and align the 
bearings accordingly so that pin and hole 
will //late when crankshaft is installed in 
Step 9. 

9. Install crankshaft in cylinder block. Align 
upper main bearing dowel and pin hole. See 

@ 
LOWER CRANKCASE HEAD COMPONENTS 

1. Retainer plate 
2. Bearing 
3. Snap ring 
4. Lower crankcase head 
5. O-ring 
6. Screw 2 

, 01----3 

• 

6 ---§ 

8 
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Figure 66 (typical). The center main bearing 
sleeve hole should align with the dowel pin in 
the block. 
10. Draw connecting rods up around crankshaft 
crankpin journal. Coat crankpins with OMC 
Needle Bearing grease and install remaining 
retainer halves and roller bearings on each 
crankpin. 
II. Orient the connecting rod cap according to 
the embossed dots and the marks made during 
disassembly. See Figure 67. 
12. Install the caps with new screws (Figure 68). 
Tighten screws finger-tight. 

CAUTION 
Steps 13A and 13B are very importallIlO 
proper engine operation as they affect 
bearing action. If not performed 

PRECISION GROUND 

Sand marks run 
across chamfer 

correctly, major engine damage can 
result. 77,is iUliO/l'es a time-consuming 
and fT'llstrating pracess. Work slowly and 
with patience. If alignment was 
satisfactory when checked during 
disassembly, it should be possible 10 

achieve a similar alignmenT on 
reassembly. 

NOTE 
Connecting rods on models prior 10 1985 
and some 1985 models are hand sanded. 
Connecting rods on all other 1985 
models and all 1986-on models are 
precision ground. See Figure 69. 
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13A. Proceed as follows for models equipped 
with hand-sanded connecting rods: 

a. Run a pencil point or dental pick over the 
rod and cap chamfers to check alignment. 

HAND SANDED 

Sand marks run 
lengthwise on chamfer 

• 
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See Figure 67 and Figure 70. Refer to 
notes made during disassembly. Rod and 
cap must be aligned so that the pencil point 
or dental pick will pass smoothly across 
the break line on at least 3 of the 4 comers. 

b. If rod and cap alignment is not satisfactory, 
gently tap cap in direction required with 
a soft mallet and recheck alignment. 
Repeat this procedure as many times as 
necessary to achieve alignment of at least 
3 corners. 

c. If satisfactory alignment cannot be 
achieved, the connecting rod and cap 
should be replaced. 

d. Once rod and cap alignment is correct, 
carefully torque rod caps to specifications 
(Table 1). 

l3B. Proceed as follows for models equipped 
with precision-ground connecting rods: 

a. Assemble OMC Rod Cap Alignment 
Fixture part No. 396749 on connecting rod 
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(Figure 71, typical) following directions 
provided with special tool. 

b. Once rod and cap alignment is correct, use 
special torque socket part No. 331638 and 
a suitable torque wrench and extension and 
carefully torque rod cap screws to 
specification (Table 1). 

14. Rotate the crankshaft to check for binding. 
If the crankshaft does not float freely over the 
full length ofthe crankpins, loosen the rod caps 
and repeat Steps 13A or 13B. 

Cylinder Block and 
Crankcase Assembly 
(All Engines) 

The cylinder head gasket on some models is 
impregnated with sealant during manufacture and 
requires no additional sealer when installed. 
Check the gasket package to determine if it is 
this type. 
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All gaskets which have not been impregnated 
with sealant (except 1978-on 235 V6 inner 
exhaust gaskets) should be lightly coated on both 
sides with OMC Gasket Sealing Compound . The 
outer diameter of the crankshaft upper seal 
should also be coated with OMC Gasket Sealing 
Compound. 
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The crankcase face on some models is grooved 
for the use of a spaghetti or rubber seal. See 
Figure 72. The new seal should be fully seated 
in the grooves and then cut 1/2 in. longer at each 
end to assure a good butt seal against both 
crankcase bearings. Run a thin bead of OMC 
Adhesive M in the groove before installing the 
seal. Force the seal into the groove and let it set 
\5-20 minutes . Trim the ends of the seal with 
a sharp knife, leaving about 1/32 in. of the seal 
end to butt against the bearings. Apply another 
thin bead ofOMC Adhesive M to the crankcase 
face. Use care not to apply an excessive amount, 
as it can squeeze over when the parts are mated 
and may block oil or water passages. 

A motor reassembled with Gel Seal II should 
sit overnight before it is started and run . If the 
motor must be run the same day, spray the 
surface opposite the coated one with OMC 
Locquic Primer and allow several hours for the 
Gel Seal II to cure. 8 
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Gel Seal II starts to cure as soon as the parts 
are mated. The process is shortened when OMC 
Locquic Primer has also been used. For this 
reason, it is important that you install and torque 
all fasteners as soon as possible. If Gel Seal II 
starts to set up before the fasteners are torqued. 
it can act as a shim and result in bearing 
misalignment or mislocation or tight armature 
or stator bearings. 

II/line engines 

I. Smooth crankcase flange-Squeeze a 114 in. 
(50-60 hpj or 3/8 in . (70-75 hpj ball of Gel Seal 
II on each crankcase flange. Spread sealant along 
flange and inside all bolt holes but keep it at least 
1/4 in. from seals. Use additional Gel Seal II at 
points where crankcase flanges are narrow. 
2. Grooved crankcase flange-Install a new 
spaghetti seal with OMC Adhesive M as 
described in this section. Apply a very thin bead 
of Adhesive M to the crankcase flange. 
3. Install the crankcase to the cylinder block. 
Install the screws finger-tight. 
4. Install the crankcase taper pines) with a mallet 
and punch. 
5. Tap bottom of crankshaft with a mallet to seat 
the bearings, then temporarily install flywheel 
and rotate the crankshaft to check f9r binding. 
If crankshaft does not turn easily. disassemble 
and correct the interference. 
6. Tighten all crankcase screws to speci fications 
(Table 1). 
7. Install the intake manifold and reed block 
assembly with a new gasket. 
8. Remove the cylinder head temporarily 
installed to hold the pistons in place during 
crankshaft installation. Install a new head gasket 
(lightly coated with OMC Gasket Sealing 
Compound, if so required). 
9. Install the thernlostat with a new seal. Install 
the thermostat spring. 
10. Install the cy I inder head and tighten head 
bolts to specifications following the sequence 
shown in Figure 73 (48, 50, 55 and 60 
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[1980-1985] hpj or Figure 74 (60 [1986-1989], 
70 and 75 hpj . 
II. Install the cylinder head cover with a new 
gasket. 
12. Install the exhaust covers with new gaskets. 
Tighten fasteners to specifications (Table I). 
13. Install a new seal (lip facing downward) in 
lower main bearing housing. 
14. Install the power head as described in this 
chapter. 

V4 and V6 engines 

I. Smooth crankcase flange-Squeeze a 3/8 in. 
ball of Gel Seal II on each crankcase flange. 
Spread sealant along flange and inside all bolt 
holes but keep it at least 1/4 in. from seals. Use 
additional Gel Seal II at points where crankcase 
flanges are narrow. 

@ 
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2. Grooved crankcase flange-Install a new 
spaghetti seal with OMC Adhesive M as 
described in this section. Apply a very thin bead 
of Adhesive M to the crankcase flange. 
3. Install the crankcase to the cylinder block 
carefully to avoid damage to the crankcase head 
seals. Rotate the crankcase heads to align the 
screw holes. 
4. Install the upper and lower crankcase head 
screws finger-tight. 
S. Install the crankcase taper pins with a mallet 
and punch. 
6. Install the main bearing and crankcase screws 
finger-tight. 
7. Temporarily install the flywheel and rotate the 
crankshaft to check for binding. If crankshaft 
does not turn easily, disassemble and correct the 
interference. 
8. Tighten the crankcase-to-block screws to 
specifications (Table 1). 
9. Tighten the upper and lower crankcase head 
screws to specifications (Table 1). 
10. Remove the cylinder heads (temporarily 
installed to hold the pistons in place during 
crankshaft installation). 
II. Cross-Flow Engines-Install the inner and 
outer exhaust covers with new gaskets. Apply 
OMC Gasket Sealing Compound on both sides 
of new gaskets prior to assembly. Make sure 
alignment is correct between inner exhaust cover 
and cylinder block when tightening the screws 
to prevent leakage. 
12. Install thermostats (models so equipped) as 
described in this chapter. 
13. Install the cylinder heads with new gaskets. 
On cross-flow engines, tighten cylinder head 
bolts to specifications (Table 1) following the 
sequence shown in Figure 75 (V4) or Figure 76 
(V6). On loop-charged engines, tighten cylinder 
head bolts to specifications (Thble 1) following 
the sequence marked on the cylinder head. 
14. Cross-Flow Engines-Install cylinder head 
covers with new gaskets. Tighten fasteners to 
speci fications (Table 1). 

• 
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15. Cross-Flow Engines-Install water cover, 
exhaust and intake bypass covers with new 
gaskets, as needed. 
16. Install the power head as described in this 
chapter. 

REED BLOCK SERVICE 

The reed block or leaf valve assemblies are 
located behind the intake manifold. Figure 77 
shows a typical 60 (1986-1989). 70 and 75 hp 
intake manifold with reed block assemblies. 

The reeds remain in contact with the leaf plate 
until crankcase pressure is exerted on them. A 
reed stop limits the amount of travel from the 
plate. Once the crankcase pressure is relieved, 
the reed returns to contact the plate. 

Do not attempt to bend or flex the reeds if they 
are distorted or do not contact the plate as 
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designed. If the reeds or reed MOpS are defective. 
replace the entire assembly. 

Whenever the intake manifold is removed, 
inspect the reed blocks for signs of gum or 
varnish and broken. chipped or diMorted reeds. 
If gum or varnish is present. remove the screws 
holding the reed blocks to the intake manifold. 
Carefully clean all components in OMC Engine 
Cleaner and reassemble with a new intake 
manifold gasket. 

Some reed blocks contain a recirculation valve 
hole and reed: others may usc a recirculation 
valve and screen assembly. These require no 
service beyond an occasional cleaning in OMC 
Engine Cleaner to remove any gum or varnish. 

® 
2 

3 

o 0 

o 0 

1. Reed block 
2. Gasket 
3. Intake manifold 

Gasket Is located between 
reed blocks and Intake manifold 
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THERMOSTAT SERVICE 

On cross-flow V4 engines. thermostats and 
pressure valves are a part of the exhaust housing 
adapter. Inline engines have a thermostat in the 
cylinder head; cross-flow V6 engines have a 
thermostat and pressure valve installed in each 
cylinder head; loop-charged V4 and V6 engines 
have a single unit thermostat and pressure valve 
installed in each cylinder head. A temperature 
switch in each cylinder head is connected to a 
warning horn in the remote control box. 
Whenever water jacket temperatures exceed the 
temperature switch rating. the warning horn will 
sound to alert the user to potential engine damage 
from overheating. The thermostats and pressure 
valves should be serviced whenever the power 
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head is removed or when engine overheating is 
indicated. 

NOTE 
lnline engine thermostat removal! 
installation is described under Power 
Head Disassembly and Assembly in this 
chapter. 

Removal/Installation 
(Cross-Flow V4 Engines) 

Refer to Figure 78 for this procedure. 
I. Remove the thermostat cover screws. 
2. Tap the cover with a soft hammer to break 
the gasket seal, then remove the cover. 

CROSS-FLOW V4 ENGINE 

1. Screw 7. Gasket 
2. Cover 8. Gasket 
3. Gasket 9. Thermostat 
4. Valve body 10. Spring 
5. Grommet 11. Gasket 
6. Valve 12. Adapter 

8 
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3. Remove the gaskets, thermostats, grommets. 
springs and pressure valves. Discard the gaskets 
and grommets. 
4. Clean all gasket residue from the exhaust 
housing adapter, valve body and thermostat cover 
mating surfaces. 
5. Coal both sides of a new valve body-Io­
adapter gasket with OMC Gasket Sealing 
Compound. Install gasket to adapter. 

@ 
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6. Install the 2 relief valve springs. 
7. Coat both sides of a new valve body-to-cover 
gasket with OMC Gasket Sealing Compound. 
Install gasket to thermostat cover. 
8. Install the relief valves and grommets in the 
valve body. 
9. Instal l the thermostats in the valve body. 
Install new gaskets on the thermostats. 
10. Install the thermostat cover to the valve body. 

CROSS·FLOW V6 ENGINE 

1. Cover 7. Valve 
2. Gasket 8. Washer 
3. Thermostat assembly 9. Screw 
4. Grommet 10. Spring 
5. Screw 11. Reta iner 
6. Seal 12. Seat 
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U. Align the relief valves in the valve body with 
the springs in the adapter. In~tallthe valve body 
and cover to the adapter. 
12. Install cover screws and tighten to 60-80 
in.-Ih. 
13. Start and run the engine in a test tank or in 
the water and check for leakage. 

Removal/Installation 
(Cross-Flow V6 Engines) 

Refer to Figure 79 for this procedure. 
I. Remove the 4 screws holding the thermostat 
housing to its cylinder head (Figure 80) . 
2. Tap the cover with a soft hammer to break 
the gasket seal, then remove the cover. 
3. Remove the gasket, thermostat, O-ring, spring 
and pressure valve. Discard the gasket and 
O-ring. 
4. Check grommet under cylinder head cover. 
If deteriorated, remove cylinder head cover and 
gasket. Discard the grommet and gasket. Install 
a new grommet in the cylinder head and reinstall 
cover with a new gasket. 
5. Clean all gasket and sealer residue from the 
!hennostat cover and cylinder head cover mating 
urfaces. 
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6. Install the themlo tat and pressure valve in 
the cylinder head with new O-rings. 
7. Coat both sides of a new thermostat cover 
gasket with OMC Gasket Sealing Compound and 
install gasket to cover. 
8. Fit spring in thermostat cover and install cover 
to cylinder head. Tighten screws to 60-80 in.-Ib. 
9. Start and run the engine in a test tank or in 
the water and check for leakage. 

Cleaning and Inspection 
(All Cross-Flow Engines) 

I. Remove thermostat (A, Figure 81) as 
described in this chapter. 
2. Discard gasket or seal (B, Figure 81). 
3. Wash thermostat in clean water. 
4. Test thermostat if suspected of 
malfunctioning. See Chapter Three. 
S. Check thermostat spring (c. Figure 81) for 
los of tension. distortion or corrosion. Replace 
as required. 

Removal/Installation 
(Loop-Charged V4 and V6 Engines) 

I. Remove the 4 screws holding the thermostat 
cover to its cylinder head (Figure 82). 

c 
B 
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2. Tap the cover with a soft mallet to break the 
cover loose. then remove the cover with the 
diaphragm and thermostat assembly. 
3. Separate cover from diaphragm and 
thermostat assembly from diaphragm. 
4. Inspect thermostat seal in cylinder head 
passage. I f seal is damaged, replace cup and seal. 
The lip on the cup must face toward the 
thermostat assembly. 
S. Inspect diaphragm for damage. Make sure 
vent hole is unrestricted. Replace diaphragm if 
damage is noted or diaphragm's resilience is no 
longer present. 
6. Clean cylinder head and cover sealing 
surfaces. 
7. Install the thermostat assembly in the 
diaphragm. Position the diaphragm and 
thermostat assembly on the cylinder head. Install 
the cover and tighten the retaining screws to 
60-80 in.-Ib. 
8. Start and run the engine in a test tank or in 
the water and check for leakage. 

Cleaning and Inspection 
(Loop-Charged V4 and V6 Engines) 

NOTE 
n,e pressllre-relief m/l'e is cOfllail1ed 
111thil1 the thermostat assembly. 

/. Remove the thermostat assembly as described 
in this chapter. 
2. Unscrew the 2 halves and remove the 
vernatheml and spring. 
3. Inspect the thermostat housings for physical 
or heat damage. Replace complete thermostat 
assembly if damage is noted . 

• 
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4. Inspect the vernatherm and spring for 
corrosion, pitting or heat damage. Replace 
component if damage is noted. 
S. Install vematherm and spring between 
thermostat halves. Make sure rounded end of 
vernatherm pin protrudes from vernatherm fore 
end. 
6. Screw the 2 thermostat halves together making 
sure the vematherm and spring properly seat 
within housings . 
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Table 1 POWER HEAD TIGHTENING TORQUES 

ft~lb, 

Adapter·to·power head screws 
3-cylinder 60·84 
V4 and V6 144·168 

Armature plate assembly 
All except 1986·on 2·cyllnder 60·80 
1986·on 

To support plate 25·35 
Support plate screws 48·60 

Bearing retainer plate screws 96·120 
Bypass cover screws 60·84 
Connecting rod screws 
1985-0n 120·140 hp 4244 
1986-0n 20()'225 hp 42·44 
All others 30·32 

Crankcase main bearing screwslnuts 
1985-on 120·140 hp 26·30 
t986-on 200·225 hp 26·30 
All others 18·20 

Crankcase lIange screws 60·84 
Cylinder head screws 
All 235 hp and 1986·on 175 hp 20·22 
1987-on 120, 140, 200 and 225 hp 20·22 
All others 18·20 

Cylinder head cover screws 60·84 8 
Exhaust cover screws 60·84 
Intake manifold screws 60·84 
Crankcase head screws 

61).75 hp 60·84 
1973-1985 V4 
Upper 10·12 
Lower 8·10 

1986 V4 
Upper 
90·110 hp 120·144 
120·140 hp 72·96 

Lower 
90·110 hp 96·120 
120·140 hp 72·96 

1987-on 88·110 hp V4 96·120 
1987-on 120·140 hp V4 72·96 
1976·1985 V6 6·8 
1986 V6 72·96 
1987·on 150·175 hp V6 96·120 
1987·on 200·225 hp V6 72·96 

• 

(continued) 
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Table 1 POWER HEAD TIGHTENING TORQUES (continued) 

Fastener 

Power head-to-exhaust housing 
Inllne engines 
1986-on 88-110 hp V4 
1986 120-140 hp V4 
All other V4 
1986 200-225 hp V6 
1986-on 150-175 hp V6 
All other V6 

Spark plugs 
Stator screws 

3-cylinder 
All except 1986 
1986-on 

V4 and V6 
Standard bolts and nuts 

No. 6 
No. 8 
No. 10 
No. 12 
1/4 In . 
5116 in . 
3/8 in . 

Model 

2-cylinder 
1973-1977, 1985-on 
1978-1984 

3-cylinder and V4 
1985-1986 120-140 hp 
1987-on 120-140 hp 
All others 

V6 

Standard bore size 
Bore 
Stroke 
Piston ring 

Width (1973-1984) 
Upper 
Lower 

Gap 
Side clearance 

• 

In~lb. 

48-60 
120-144 
120-144 

7-10 
15-22 
25-35 
35-40 
60-80 
120-140 
220-240 

Table 2 FLYWHEEL NUT TORQUE 

100-105 
80-85 

140-145 
140-150 
100-105 
140-145 

Table 3 POWER HEAD SPECIFICATIONS 

2·CYLINDER INLINE ENGINES 

3.1870-3.1880 in . 
3.1875 In. 
2.820 in. 

0.0895-0.0900 In. 
0.0615-0.0625 in. 
0.007-0.017 In. 
0.0015-0.0040 in. 

(continued) 

ft~lb. 

18-20 
16-18 
18-20 
12-14 
18-20 
18-20 
12-14 
18-21 

2-3 
3-4 
5-7 
10-12 
18-20 
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Table 3 POWER HEAD SPECIFICATIONS 

2 -CYLINDER INLINE ENGINES (continued) 

Crankshaft bearings 
Upper and center Roller bearing 
Lower Ball bearing 

Crankshaft journal diameter 
Top 1.4974-1.4979 In. 
Center 1.3748-1.3752 In. 
Bottom 1.1810-1.1815 In. 

Crankpln diameter 1.1823-1.1828 In. 

3-CYLINDER INLINE ENGINES 

Standard bore size 
1989 6Q and 1986-on 70 hp 3.1870-3.1880 In. 
Ali others 2.9985-3.0005 In. 

Bore 
1989 60 and 1986-on 70 hp 3.1880 in. 
Ali others 3.0000 In. 

Stroke 2.3437 In. 
Piston ring 
Width (1973-1984) 
Upper 0.0895-0.0900 In. 
Lower 0.0615-0.0625 In. 

Gap 0.007-0.017 In. 8 
Side clearance 0.0015-0.0040 In. 

Crankshaft bearings 
Upper and center Rolier bearing 
Lower Ball bearing 

Crankshaft journal diameter 
Top 1.4974-1.4979 In. 
Center 1.3748-1.3752 In. 
Bottom 1.1810-1.1815 In. 

Crankpln diameter 1.1823-1.1828 In. , 

V4 ENGINES (EXCEPT 1985-0N 120-140 HP) 

Standard bore size 
85 hp 3.375 In. 
Ali others 3.4995-3.5005 In. 

Bore 
85 hp 3.375 In. 
Ali others 3.500 In. 

Stroke 2.588 In. 
Piston ring 
Width (1973-1984) 
Upper • 0.0895-0.0900 In. 
Lower 0.0615-0.0625 In. 

(continued) 
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Table 3 POWER HEAD SPECIFICATIONS (continued) 

V4 ENGINES (EXCEPT 1985-0N 120-140 HP) (continued) 

Gap 
1973-1986 0.007-0.017 In. 
1987-on 0.019-0.031 in. 

Side clearance 0.0020-0.0040 In. 
Crankshaft bearings 

Upper and center Roller bearing 
Lower Ball bearing 

Crankshaft journal diameter 
1973-1978 

Top 1.6199-1.6204 In. 
Center 1.3748-1.3752 In. 
Boltom 1.3779-1.3784 In. 

1979-on 
Top 1.6199-1.6204 In. 
Center 2.1870-2.1875 In. 
Boltom 1.3779-t.3784 In. 

Crankpin diameter 
1973-1978 1.1823-1.1828 In. 
1979-on 1.3757-1.3762 In. 

V4 ENGINES (198S-0N 120-140 HP) 

Standard bore size 
1985-1987 3.4955-3.5055 In. 
1988-1989 3.6845-3.6855 In. 

Bore 
1985-1987 3.500 In. 
1988-1989 3.685 In. 

Stroke 2.860 In. 
Piston ring 

Gap 
1985-1986 0.007 In.-0.017 In. 
1987-on r 0.019-0.031 In. 

Side clearance 0.0020-0.0040 In. 
Crankshaft bearings 

Upper and center Roller bearing 
Lower Ball bearing 

Crankshaft journal diameter 
Top 1.6199-1.6204 In. 
Center 2.1870-2.1875 In. 
Boltom 1.5747-1.5752 In. 

Crankpln diameter 1.4995-1.5000 In . 

. 

(continued) 
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Table 3 POWER HEAD SPECIFICATIONS (continued} 

V6 ENGINES (EXCEPT 1986-0N 200-225 HP} 

Standard bore size 
235 hp 3.620-3.630 in. 
1986-on 175 hp 3.6245-3.6255 In. 
All others 3.4995-3.5005 In. 

Bore 
235 hp and 1986-on 175 hp 3.625 In . 
All others 3.500 in . 

Stroke 2.588 in . 
Piston ring 
Width (1973-1984) 
Upper 0.0895-0.0900 In. 
Lower 0.0615-0.0625 In. 

Gap 
1973-1985 0.007-0.017 in. 
1986 150 hp 0.007-0.017 in. 
1987-on 150 hp 0.019-0.031 in . 
1986-on 175 hp 0.020-0.033 In. 

Side clearance 0.0020-0.0040 In. 
Crankshaft bearings 
Upper and center Roller bearing 
Lower Ball bearing 

Crankshaft journal diameter 
Top 1.6199-1 .6205 In. • Center 2.1870-2.1875 In. 
Bottom 1.3779-1.3784 in. 

Crankpln diameter 1.3757-1 .3762 In . 

V6 ENGINES (1986-0N 200-225 HP} 

Standard bore size 
1986-1987 3.4995-3.5005 In. 
1988-1989 3.6845-3.6855 In. 

Bore 
, 

1986-1987 3.500 In. 
1988-1989 3.685 in. 

Stroke 2.860 In . 
Piston ring 
Gap 
1986 0.007-0.017 In. 
1987-1989 0.019-0.031 In . 

Side clearance 0.004 In . max. 
Crankshaft bearings 
Upper and center Roller bearing 
Lower Ball bearing 

Crankshaft journal diameter 
Top 1.6199-1 .6204 In . 
Center 2.1870-2.1875 In. 
Bottom 1.5747-1.5752 In. 

Crankpln diameter 1.4995-1 .5000 In . 
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Identification 
markings 

1973-1984 
One stripe 
Two stripes 
Three stripes 
Four stripes 

1985-on 

• 
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Table 4 V4 AND V6 CRANKSHAFT SEAL RINGS 

In. 

0.1565-0.1570 
0.1575-0.1580 
0.1585-0.1590 
0.1605-0.1610 
0.154 minimum 

Width 
mm 

3.975-3.988 
4.000-4.013 
4.026-4.039 
4.077-4.089 
3.91 minimum 
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Gearcase 

Torque is transferred from the engine 
crankshaft to the gearcase by a drive shaft. A 
pinion gear on the drive shaft meshes with a drive 
gear in the gearcase to change the vertical power 
flow into a horizontal flow through the propeller 
shaft. On Johnson and Evinrude outboards 
covered in this manual. a sliding clutch engages 
a forward or reverse gear in the gearcase. This 
creates a direct coupling that transfers the power 
flow from the pinion to the propeller shaft. 

Gearcase design differs primarily in the shift 
mechanisms used. Hydro-mechanical gearcases 
have a hydraulic assist shift cylinder and oil 
pump. Mechanical gearcases have a forward 
bearing housing with shift shaft and cradle 
connected to the shift rod. 

The gearcase can be removed without 
removing the entire outboard from the boat. This 
chapter contains removal, overhaul and 
installation procedures for the propeller, hydro­
mechanical gearcase. mechanical gearcase and 
water pump. Table 1 and Table 2 are at the end 
of the chapter. 

The gearcases covered in this chapter differ 
somewhat in design and construction and thus 
require slightly different service procedures. The 
chapter is arranged in a normal 
disassembly/assembly sequence. When only a 
partial repair is required. follow the procedure(s) 
for your gearcase to the point where the faulty 
parts can be replaced, then reassemble the unit. 

Since this chapter covers a wide range of 
models, the gearcases shown in the 
accompanying pictures are the most common 
ones. While it is possible that the components 
shown in the pictures may not be identical with 
those being serviced, the step-by-step procedures 
may be used with all models covered in this 
manual. 

PROPELLER 

The propeller rides on thrust bushings and is 
retained by a castellated nut and cotter pin 
(Figure 1). Any impact caused by hitting an 
underwater object is absorbed by the propeller 
hub. 
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Removaillnstallation 

I. Remove and discard the coner pin . 
2. Remove the castellated nut. 
3. Remove the thrust spacer, propeller and thrust 
bushing assembly from the propeller shaft. 
4. Wipe propeller shaft splines with OMC 
Gasket Sealing Compound. 
5. Install the thrust bushing in the propeller hub 
and slide propeller on drive shaft. 
6. Install thrust spacer on drive shaft splines. 
7. Install castellated nut finger-tight, then tighten 
with a wrench to align the cotter pin hole in the 
nut and propeller shaft. 
S. Install a new cotter pin and bend the ends over 
the nut. 

WATER PUMP 

Johnson and Evinrude outboards use a 
pressure-type water pump. An optional chrome 
water pump is available and recommended for 
use in areas where the water contains 
considerable sand or silt. 

The water pump impeller is secured to the 
drive shaft by a pin that fits between a flat area 
on the drive shaft and a similar cutout in the 
impeller hub. As the drive shaft rotates, the 
impeller rotates with it. Water between the 

Thrust 
washer 

Thrust 
bushing 
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impeller blades and pump housing is pumped up 
to the power head through the water tube. 

All seals and gaskets should be replaced 
whenever the water pump is removed. Since 
proper water pump operation is critical to 
outboard operation, it is also a good idea to install 
a new impeller at the same time. 

Do not turn a used impeller over and reuse it. 
The impeller rotates in a clockwise direction with 
the drive shaft and the vanes gradually take a 
"set" in one direction. Turning the impeller over 
will cause the vanes to move in a direction 
opposite to that which caused the "set." This will 
result in premature impeller failure and can 
damage a power head extensively. 

Removal and Disassembly 

I. Remove the gearcase as described in this 
chapter and secure it in a holding fixture or a 
vise with protective jaws. If protective jaws are 

CD 



 
 

GEARCASE 

not available, position the gearcase upright in the 
vise with the skeg between wooden blocks. 
2. Remove the impeller housing screws. Insert 
screwdrivers at the fore and aft ends of the 
Impeller housing and pry it loose. 
3. Slide the impeller housing and impeller up 
and off the drive shaft. See Figure 2 (typical). 

NOTE 
In extreme cases. the impeller hub may 
have to be split with a hammer alld chisel 
to remove it ill Step 4. 

4. If the impeller did not come off with the 
impeller housing, carefully pry the impeller up 
and off the shaft. Remove the drive pin. 
5. Carefully pry the impeller plate loose with 
a screwdriver, then slide the plate and gasket (if 
used) up and off the drive shaft. Discard the 
gasket. 

• 
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6. Remove the gu ide bracket from the impeller 
housing, if used. 
7. Remove and discard the impeller housing 
water tube grommet. See A. Figure 3 (typical). 
8. Remove and discard the impeller housing seal 
or grommet and O-ring. See B. Figure 3 
(typical). 
9. Remove the impeller from the housing. 
Remove the impeller cup and insert. See Figure 
4 (typical). 

Cleaning and Inspection 

I. Check the housing for cracks, distortion or 
melting. Replace as required . 
2. Clean all metal parts in solvent and blow dry 
with compressed air, if available. 
3. Carefully remove all gasket residue from the 
mating surfaces. 
4. Check impeller plate and cup for grooving 
or rough surfaces. Replace if any defects are 
found. 
5. If original impeller is to be reused. check 
bonding to hub. Check side seal surfaces and • 
vane ends for cracks, tears, wear or a glazed or 
melted appearance. If any of these defects are 
noted, do Ilot reuse impeller . 
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Assembly and Installation 

IA. Inline engines-Install a new drive shaft 
grommet on impeller housing. 
lB. V4 and V6-Wipe the outer diameter of a 
new drive shaft seal with OMC Gasket Sealing 
Compound and install in impeller housing (lip 
facing gearcase) with installer part No. 326546 
or equivalent. After installation, wipe the seal 
lips with OMC Triple-Guard grease. 
2. Lubricate a new water tube grommet with 
OMC HI-VIS Gearcase Lubricant and install in 
impeller housing. 
3. If impeller housing uses a guide bracket, 
install bracket to housing with a new grommet. 
4. Install impeller plate on gearcase. If a gasket 
is used, coat both sides with OMC Gasket 
Sealing Compound and install on gearcase under 
the impeller plate. 
5. Wipe the drive shaft flat with OMC Needle 
Bearing Grease and install impeller drive pin on 
shaft flat. 

CAUTION 
If tile original impeller is 10 be reused, 
iI/stall it iI/tile same rotational direction 
as remol'ed 10 amid premature failure. 

6. Lubricate the impeller blade tips with OMC 
HI-VIS Gearcase Lubricant. Install the impeller 

5 
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on the drive shaft and engage it'i hub cutout over 
the drive pin. Seat impeller on the impeller plate. 

NOTE 
Ahl'Qys install a I/ell' impeller Iiller al/{I 
cup ",lien tile impeller is replaced. 

2 
1. Grommet 
2. Screw 

V4 ond VI ohIft 
rod "'toinklg OCt1tW (j) 



 
 

7. Install the impeller housing liner, then align 
the impeller cup tabs with the housing cutouts 
and install the cup. 
B. Install a new O-ring in bottom of impeller 
housing with OMC Adhesive M. 
9. Carefully slide impeller housing on drive shaft 
to prevent seal or grommet damage, then push 
housing over impeller while rotating the drive 
shaft clockwise to correctly position impeller 
blades in housing. 

CAUTION 
Correct housing fastener torque is 
importalll in Step 10. Excessil'e torqlle 
can cause the pUIllP to crack during 
operation; insufficient torque lIlay result 
in leakage and exhaust induction which 
\Viii cause overheating. 

10. Wipe housing screw threads with OMC 
Gasket Sealing Compound and tighten screws to 
specifications (Table 1) . 

--8 

GEARCASE 
REMOVAL/INSTALLATION 

(ALL MODELS) 
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I. Disconnect the spark plug leads as a safety 
precaution to prevent any accidental starting of 
the engine during lower unit removal. 
2. Place a container under the gearcasc. Rcmove 
thc oil levcl plug (A. Figure 5), then rcmove the 
drain/fill plug (B, Figure 5). Drain the lubricant 
from the unit. 

NOTE 
If the Illbricallt is creamy ill color "I' 
metallic particles are fOlllld ill Step 3. the 
gearcase mllst be complet"'y 
disassembled to determine (Ind correct 
the couse of the problem. 

3. Wipe a small amount of lubricant on a linger 
and rub the finger and thumb together. Check 
for the presence of metallic particles in the 
lubricant. Note the color of the lubricant. A 
white or creamy color indicates water in the 9 
lubricant. Check the drain container for signs of __ ...J 

water separation from the lubricant. 
4. Remove the propeller as described in this 
chapter. 
5. Move the shift lever into REVERSE. If 
necessary, rotate the propeller shaft slightly to 
help unit engage. 
6. Remove the shift rod retaining screw. See 
Figure 6 (inline) or Figure 7 (V4 and V6). 
7. On inline electric start models, rcmove the 
starter motor. See Chapter Seven. 
8. Mark the trim tab position relative to the 
gearcase for reinstallation. then remove the trim 
tab screw and trim tab (A. Figure 8). 
9. Remove the countersunk 5/8 in. screw 
between the trim tab cavity and gearcase housing 
with a narrow wall socket (B. Figure 8). 
10. Remove the screw from inside the trim tab 
cavity (if used) with a 1/2 in. socket and 
extension. See Figure 9. 
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11. Remove the 2 gearcase-to-exhaust housing 
screws on each side of the gearcase. See A. 
Figure 10. 
12. Separate the gearcase from the exhaust 
housing. Work carefully to avoid damage to the 
shift rod and remove from the unit. 
13A. On inline models. remove and discard the 
inner exhaust housing seal and shift rod 
grommet. 
13B. On V4 and V6 models. remove lower inner 
exhaust housing and shift rod seals. 
14. Mount the gearcase in a suitable holding 
fixture. 
15. Remove and discard the drive shaft O-ring. 
16. To reinstall the gearcase. lubricate the 
exhaust housing water pump grommet with liquid 
soap. 
17. Install the shift rod spacer between the shift 
rod cover and grommet. if used. 
18. Install a new drive shaft O-ring. 
19. Make sure the shift lever is in REVERSE 
gear. 

CAUTION 
Do Ilor grease rhe rop of rhe drive shaft 
ill 5rep 20. 77lis lIIay excessil'ely preload 
rhe drive shaft alld crallkshaft II'heli rhe 
mOlllllilig bolrs are rigillened and cause 
a prelllfJllIre failure ofrhe pOll'er head or 
gearcase. 

20. Lightly lubricate the drive shaft splines with 
OMC Moly Lube. 
21A. Inline engines-Coat outside of a new 
gearcase-to-exhaust housing seal with OMC 
Adhesive M. Install seal in gearcase. 
21B. V4 and V6-Install new seals on lower inner 
exhaust housing. Coat seals with OMC Triple­
Guard grease. 
22. Apply OMC Adhesive M to gearcase and 
exhaust housing mating surfaces. 

CAUTION 
Do nor rolare rhe flywheel 
cOlllllerc/ockll'ise ill 5rep 23. 77lis can 
damage rhe waler pUIilP impeller. 
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23. Position gearcase under exhaust housing. 
Align water tube with grommet. drive shaft with 
crankshaft splines and the shift rod with the shift 
rod bushing. Push the gearcase into place. 
rotating the flywheel clockwise as required to 

let the drive shaft and crankshaft engage. 
24. Coat gearcase screw threads with OMC 
Gasket Sealing Compound. Install and tighten 
gearcase screws to specifications (Table 1). 
25. Install countersunk screw in anti-ventilation 
plate and screw into trim tab cavity. if used. 
26. Align trim tab and gearcase marks made 
during disassembly. Install trim tab and tighten 
screw securely. 
27A. Inline engines-Position new shift rod 
grommet as shown in Figure 6. Engage shift cap 
with shift rod connector and tighten screw. 
27B. V4 and V6-Install new shift rod seal and 
tighten shift rod connector screw. 
28. Install the propeller as described in this 
chapter. 
29. Rotate propeller shaft while moving shift 
lever into FORWARD to make sure the clutch 
dog engages fully with the forward gear. 
30. Reconnect the spark plug leads and refill the 
gearcase with proper type and quantity of 
lubricant. See Chapter Four. 
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HYDRO-MECHANICAL GEARCASE 

Disassembly 

Refer to Figure 11 for this procedure. 
I. Remove the gearcase as described in this 
chapter. 
2. Secure the gearcase in a holding fixture or 
a vise with protective jaws. If protective jaws are 
not available, position the gearcase upright with 
!he skeg between wooden blocks. 
3. Remove the water pump as described in this 
chapter. 
4. Remove the propeller bearing housing screws 
with a thin wall deep socket. Discard the O-rings 
on the screws. 
SA. V6-Assemble flywheel puller (part No. 
378103) with 2 puller legs (part No. 321631) . Fit 
puller legs around bearing housing flange legs. 
Tighten puller nut until the bearing housing 
comes loose. 
58. All others-Install flywheel puller (part No. 
378103) and two 8 in. 5/16 x 18 bolts (part No. 
316982) in bearing housing screw holes . Tighten 
puller nut until the bearing housing comes loose. 
See Figure 12. 
6. Remove the puller assembly from the bearing 
housing. Remove the bearing housing from the 
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gearcase (Figure 13). Remove and discard the 
bearing housing O-ring. 
7. Reach into the gearcase propeller bore and 
remove the thrust washer and thrust bearing, if 
used. 
8. Use snap ring pliers (part No. 311879) and 
carefu lly remove the 2 snap rings in the gearcase 
propeller bore (Figure 14). 
9. Remove the shift rod cover boot, if used. 
Remove the cover screws. Tap cover with a soft 
mallet to break the gasket seal and slide it upward 
on the shift rod away from the gearcase. See 
Figure 15. 
10. Grasp shift rod with one hand. Grasp 
propeller shaft with the other hand. Pull on shi ft 
rod and propeller shaft at the same time 
sufficiently to disengage them . 
II. Disengage the shift rod from the assist 
cylinder and remove with the shift cover (Figure 
16). Remove the power assist cylinder (Figure 
17). 

12. Remove the propeller shaft with reverse gear 
and retainer plate from the gearcase (Figure 18). 

13. Install drive shaft holding socket on drive 
shaft splines and connect a breaker bar. Use 
socket part No. 316612 (2-cylinder), part No. 
312752 (3-cylinder) or part No. 311875 (V4 and 
V6). 

14. Hold pinion locknut with a socket and flex 
handle. Pad the gearcase where the flex handle 
will hit with shop cloths to prevent housing 
damage. 

IS. Hold the pinion nut from moving and turn 
the drive shaft to break the pinion locknut loose. 
See Figure 19. Remove the pinion locknut and 
drive shaft holding tool. 

16. Remove the pinion locknut from the 
gearcase. Remove the pinion gear (Figure 20) 
from the gearcase. 

17. Remove the upper drive shaft bearing 
housing screws. Pull the drive shaft and bearing 
housing from the gearcase. See Figure 21. With 
V6 models, the 18 rollers in the pinion bearing 
are now loose and may fall out. Remove the 
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GEARCASE 383 

I 

HYDRO· MECHANICAL GEARCASE 

1. Guide 22. Screw 
2. Cover 23. Piston 
3. Seal 24. Push rod 
4. Housing 25. Lower bearing setscrew 
5. Drive shaft oil retainer 27. Oil pump 
6. Bearing housing 28. Plunger 
7. 0·rin9 29. Forward gear 
8. Shim 30. Clutch dog 
9. Thrust washer 31 . Spring 

10. Thrust bearing 32. Shift rod and bearing 
11. Drive shaft 33. Plunger snap ring 
12. Screen 34. Propeller shaft 
13. Grommet 35. Bearing 
14. Clamp 36. Pinion gear 
15. Shift rod 37. Nut 9 
16. Bushing 38. Retaining ring 
17. Gasket 40. Reverse gear 
18. Cap 41 . Retainer plate 
19. Cylinder 42. Needle bearing 
20. Valve 43. Oil retainer 
21. Pin 
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® 9 
PINION LOCKNUT REMOVAL 

GEARCASE 385 

® 9 
PINION LOCKNUT REMOVAL 
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thrust washer, bearing and shims from the drive 
shaft . 

NOTE 
771e drain plug must be removed before 
thefonvard gear can be removed in Step 
18. 

18. Remove drain plug (if reinstalled after 
draining lubricant) and then remove the forward 
gear (Figure 22). 

NOTE 
On V6 models, the oil pump may come 
free withow using the slide hammers in 
Step 19. 

19. Thread two 16 in. 114 X 20 threaded rods 
in the oil pump screw holes. Attach a slide 
hammer to each threaded rod and pull oil pump 
free of gearcase housing. 
20. If lower drive shaft bearing requires 
replacement, remove the setscrew from the 
starboard side of the water intake grill on the 
exterior of the gearcase. See 6, Figure 23. 
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@ 

1. Screw 
2. Washer 
3. Bearing 
4. Plate 
5. Installer/puller 
6. Setscrew (starboard side) 

1 
~*""_ 2 

3 
""--..?"- 4 

1"'='1---5 
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21A. Inline engines-Assemble bearing remover­
installer tool (part No. 385546) as shown in 
Figure 23 and tighten screw to pull the bearing 
from the gearcase. 

21B. V4-Install tool part No. 384096 (1973) or 
part No. 318117 (1974-on) to drive handle part No. 
311880. Insert assembly in gearcase and drive the 
bearing out. 

21C. V6-Assemble bearing remover-installer 
tool (part No. 385546) with remover (part No. 
321521) and tighten screw to pull the bearing from 
the gearcase. 

22. Drive oil seals and bearings from each end 
of the bearing housing (Figure 24) with a punch 
and mallet. Remove and discard the bearing 
housing O-ring. 

23. Remove the 4 screws and lockwashers from 
the oil pump cover. Remove the cover from the 
housing. See Figure 25. 

24. Remove the rubber oil seal and band from 
the pump cover. Remove the screw holding the 
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screen to the cover. See Figure 26. Carefully 
remove screen (sealed with OMC Adhesive M) 
from the cover. 
25. 1 f pump disassembly is necessary, remove 
the snap ring, then remove the plug, spring guide 
and ball valve from the pump body. 
26. Clamp one-half of spanner wrench part No. 
386112 in a vise. Place the power assist cylinder 
on the tool , pushing the rod down to engage the 
tool pins with the piston holes. 
27. Install other half of spanner wrench part No. 
386112 on top of cylinder and engage the tool pins 
in the piston cap holes. 
28. Turn top half of spanner wrench 
counterclockwise with a socket wrench and 
loosen the piston cap from the cylinder. Remove 
tool. Refer to Figure 27 and remove piston cap 
(A) from cylinder and cylinder (B) from assist 
cylinder (C). If further disassembly is required , 
refer to Figure 28. 
29. Carefully lift one end of the clutch dog 
retaining spring and insert a screwdriver blade 
under it as shown in Figure 29. Holding the 
screwdriver stationary, rotate the propeller shaft 
to unwind the spring. 
30. Remove the retainer pin with an appropriate 
size punch . See Figure 30. 

NOTE 
Some later model shift shafts may have 
3 detent balls which will come free when 
the shift rod assembly is removed. 

31. Remove the plunger, shift rod assembly and 
spring from the propeller shaft. See Figure 31. 
If necessary, separate the plunger from the shift 
rod by removing the snap ring. 

Cleaning and Inspection 

1. Clean all parts in fresh solvent. Blow dry with 
compressed air, if available. 
2. Clean all nut and screw threads thoroughly 
if OMC Screw Lock or OMC Nut Lock has been 
used . Soak nuts and screws in solvent and use 
a fine wire brush to remove residue. 
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PUMP VALVE ASSEMBLY AND COVER 

5 

6 

1. Shift tube hole 
2. Screen 
4. Screw 
5. Attachment screws (4) 
6. Pump locating pin 
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SHIFT ASSIST VALVE COMPONENTS 

• 

2 

1. Piston cap 
2. O-ring 
3. O-ring 
4. Cylinder 
5. Slot 
8. Valve 
9. Piston 

10. Pushrod 
11. Key 
12. Flat surface 
13 . Retaining pin 
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3. Remove and discard all O-rings, gaskets and 
seals. Clean all residue from gasket mating 
surfaces. 

4. Check drive shaft splines for wear or damage. 
If gearcase has struck a submerged object , the 
drive shaft and propeller shaft may suffer severe 
damage. Replace drive shaft as required and 
check crankshaft splines for similar wear or 
damage. 

5. Check propeller shaft splines and threads for 
wear, rust or corrosion damage. Replace shaft 
as necessary. 

6. Install V-blocks under the drive shaft bearing 
surfaces at each end of the shaft. Slowly rotate 
the shaft while watching the crankshaft end. 
Replace the shaft if any signs of wobble are 
noted. 

• 
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7. Repeat Step 6 with the propeller shaft. Also 
check the shaft surfaces where oil seal lip make 
contact. Replace the shaft as required. 

8. Check bearing housing and needle bearing for 
wear or damage. See Figure 32. Replace as 
required . 
9. Check bearing housing contact points on the 
propeller shaft. If shaft shows signs of pitting. 
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grooving, scoring. heat discoloration or 
embedded metallic particles. replace shaft and 
bearings. 

10. Inspect water pump as described in this 
chapter. 

11. Check all shift components for wear or 
damage. Look for excessive wear on the clutch 
dog and forward /reverse gear engagement 
surfaces. See Figure 33. If clutch dogs are pitted. 
chipped, broken or excessively worn. replace the 
gear(s) and clutch dog. 

12. Clean all roller bearings with solvent and 
lubricate with OMC HI-VlS Gearcase Lubricant 
to prevent rusting. Check all bearings for rust. 
corrosion, nat spots or excessive wear. Replace 
as required. 

13. Check the forward, reverse and pinion gears 
for wear or damage. lfteeth are pitted, chipped. 
broken or excessively worn, replace the gear. 
Check pinion gear spl ines for excessive wear or 
damage. Replace as required . See Figure 34 
(typical). 

14. Check the propeller for nicks, cracks or 
damaged blades. Minor nicks can be removed 9 
with a file. taking care to retain the shape of the 
propeller. Replace any propeller with bent. 
cracked or badly chipped blades. 



 
 

392 

15. Check oil pump pressure relief valve. If 
grooved or worn, replace the ball and seat. 
16. Check shift rod cover bushing. If worn, 
remove bushing and O-ring and install a new set 
with an appropriate driver. 

Assembly 

Refer to Figure II for this procedure. 
l. If oil pump was disassembled, reinstall valve, 
ball guide, spring and plug. Rounded side of plug 
should face out. Install snap ring with rounded 
side of ring facing rounded side of plug. 

NOTE 
Pump gears can be installed without 
regard 10 aligning any match marks in 
Step 2. 

2. Lubricate pump gears with OMC HI-VIS 
Gearcase Lubricant. Install pump gears (Figure 
35). Install cover and tighten fasteners to 
specifications (Table 1). 
3. If pump cover screen was removed, coat 
mating edge of screen with OMC Adhesive M. 
Reinstall and tighten screw securely. Install band 
and oil seal, if used. 

NOTE 
On some models, it may be necessary 10 

thread the ~ x 20 slide hammer rods 
into the oil pump 10 properly install it 
in Step 4. 

4. Install oil pump in gearcase, aligning pin on 
front of pump with hole in gearcase casting. 
Make sure pump is properly seated to prevent 
misalignment of assist cylinder pushrod when 
installed. 
5. Lubricate all assist cylinder components with 
OMC HI-VIS Gearcase Lubricant. Install new 
O-rings. Slip cylinder over piston and position 
piston cap. 
6. Clamp one-half of spanner wrench part No. 
386112 in a vise. Place the power assist cylinder 
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on the tool, pushing the rod down to engage the 
tool pins with the piston holes. 
7. Install other half of spanner wrench part No. 
386112 on top of cy I i nder and engage the tool pin 
in the piston cap holes. 
8. Thrn top half of spanner wrench clockwise 
with a socket wrench and tighten the piston cap 
on the cylinder. 
9A. If shift shaft has no detent balls, reassemble 
as follows: 

a. Install the spring and shift rod/plunger 
assembly in the propeller shaft. 

b. Slide clutch dog on shaft with grooved end 
facing propeller end of shaft (some clutch 
dogs may be marked with the words 
"PROP END" to indicate correct 
placement) . 

c. Align holes in clutch dog and shaft, then 
install the retainer pin . 
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98. If shift shaft uses detent balls, reassemble 
IS follows : 

a. Slide clutch dog on shaft with grooved end 
facing propeller end of shaft. 

b. Insert 2 detent balls in shift rod detent 
holes, then install the other ball and detent 
spring in shift rod end . 

c. Holding balls in shaft , align shift rod and 
clutch dog holes with shaft slot. 

d. Insert shift rod into shaft until detent balls 
slip into the shaft grooves. 

e. Use an awl to depress the detent spring and 
install the retainer pin in the clutch dog 
and shaft holes. 

II. Reinstall one end of the clutch dog retaining 
spring over the clutch dog , then rotate the 
propeller shaft to wind the spring back in place. 
D. If drive shaft pinion bearing was removed, 
install a new bearing as follows : 
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a. Inline engines-Assemble bearing 
remover-installer tool (part No. 385546). 
Position new bearing on tool (lettered side 
facing tool shoulder). Insert assembly into 
gearcase and drive the bearing in until the 
tool plate touches the top of the gearcase. 

b. 1973 V4-Position new bearing (lettered 
side up) on upper end of tool part No. 
384096. Fit stop ring over bearing and 
attach a suitable driver handle. Insert 
assembly into gearcase and drive the 
bearing in until the tool shoulder seats 
against the gearcase flange. 

c. 1974-on V4-Position new bearing 
(lettered side up) on tool part No. 318117. 
Insert tool and bearing assembly in 
propeller shaft housing and position under 
bearing bore. Assemble tool part No. 
385547 components as shown in Figure 
36. Hold installer tool with a one-inch 
wrench and tighten the tool bolt on top of 
gearcase to draw bearing into place. 
Remove the tool. 

d. V6-Assemble bearing remover-installer 
tool (part No. 385546) with installer (part • 
No. 321518). Position new bearing (lettered 
side up) on installer with OMC Needle 
Bearing Grease. Insert assembly into 
gearcase and drive the bearing in until the 
tool plate touches the top of the gearcase. 

12. Wipe bearing setscrew threads with OMC 
Screw Lock and install setscrew (6, Figure 23) . 
13. Install pinion gear to drive shaft and tighten 
pinion nut to specifications (Table 1) . 
14. Place the shims removed during disassembly 
on the drive shaft shoulder and install shim gauge 
part No. 321520 (V6) or part No. 315767 (all 
others) on drive shaft. See Figure 37. 
15. Hold gauge against shims and measure the 
clearance between the bottom of the gauge and 
the pinion nut. If the clearance is not 0.000-0.002 
in., remove or add shims as required. 
16. Remove the shims, pinion gear nut and 
pinion gear from the drive shaft. 
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17. Install the th rust bearing and thrust washer 
in that order on the forward gea r (Figure 38) . 
Insta ll fo rwa rd gear and bearing assembly in the 
gearcase. 
18. Install pinion gear in gearcase propeller shaft 
bore and mesh with forwa rd gea r teeth. 

4 

5 

® 
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19. Install dri ve shaft to engage pinion gear and 
install locknut. 
20. Install dri ve shaft holding socket on drive 
shaft splines and connect a breaker bar. Use 
socket part No. 316612 (50 hpj, part No. 312752 
(65 hpj or part No. 311875 (V4 and V6). 

DRIVE SHAFT LOWER 
BEARING INSTALLATION 

1. Bolt 
2. Thrust bearing 
3. Flat washer 
4. Step washer 
5. Spacer tube 
6. Lettered side of bearing 
7. Wrench 
8. Remover/Installer 

DRIVE SHAFT THRUST 
BEARING SHIM GAUGE 

1. Torque pinion nut 
2. Measure clearance here 
3. Hold gauge squarely against shims 
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21 Hold pinion locknut with a socket and flex 
bandle. Pad the gearcase where the flex handle 
will hit with shop cloths to prevent housing 
damage. 
22. Hold the pinion nut from moving and turn 
!he drive shaft to tighten the pinion locknut to 

PINION LOCKNUT REMOVAL 

395 

specifications (Table 1). See Figure 39. Remove 
the pinion locknut and drive shaft holding tool. 

23. Instal l the drive shaft thrust bearing, thrust 
washer and shims selected in Step 15. 
24 . Install a new bearing housing seal, then 
install a new O-ring on the bearing housing. Slide 
the housing over the drive shaft and seat in the 
gearcase. Tighten screws to specifications (Table 
1) . 

25. Remove gearcase and place on a clean 
workbench port side up. Insert propeller shaft 
in gea rcase with the flat side of the shift rod 
plunger facing up (Figure 40) and engage the oil 
pump. 

26. Position the flat side of the assist cylinder 
rod down and instal l in gearcase until it contacts 
the shift rod plunger. Apply gentle downward 
pressure on the assist cylinder rod while easing 

1. Geerc ••• 
2. Shift plunger net .url.c. 
(keywIY toeing up) 

9 



 
 

396 

the propeller shaft to the rear until the assist 
cylinder rod key slips into the shift rod plunger 
keyway. Figure 41 shows the relative position 
when properly installed. 
27. Once the key and keyway align, push the 
propeller shaft and assist cylinder rod into 
complete engagement. When properly engaged, 
the assist cylinder rod cannot be rotated. 
28. Reinstall gearcase in the holding fixture. 
Coat both sides of a new shift cover gasket with 
OMC Gasket Sealing Compound and install on 
gearcase. 
29. Insert shift rod through shift rod cover 
bushing. If rod is threaded, screw into assist 
cylinder valve. If rod has a toe, engage it with 
slot in assist cylinder valve. 
30. Install shift rod cover with a new O-ring and 
tighten screws to specifications (Table 1). 
31. If shift rod uses a boot, lubricate about 3 in. 
of the rod from the gearcase up with OMC 
Triple-Guard grease and install the boot. 
32. Install the thrust washer, reverse gear and 
retainer plate in the gearcase. See Figure 42. 
33. Slip one snap ring (flat side facing out) over 
the propeller shaft (Figure 43) and install with 
snap ring pliers part No. 311879. Repeat this step 
to install the other snap ring. 
34. If the bearing was removed from the 
propeller shaft bearing housing, install a new one 
with a suitable mandrel. 
35. Wipe the outer diameter of2 new propeller 
bearing housing seals with OMC Ga ket Sealing 
Compound. Install the seals back to back with 
a suitable seal installer. Pack the cavity between 
the seals with OMC Triple-Guard grease. 
36. Install a new bearing housing O-ring and 
lubricate with OMC Triple-Guard grease. 
37. Thread two 10 in. guide pins (part No. 
383175) into retainer plate about 2-3 turns. 
Position bearing housing with drain slot facing 
down or "UP" mark facing up and slide it over 
the guide pins and into gearcase. 
38. Install new O-rings on bearing housing 
screws. Coat screw threads with OMC Gasket 
Sealing Compound. Install 2 screws with a long 
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screwdriver or a screwdriver tip socket and 
extension. Remove the guide pins and install the 
other 2 screws. 
39. Install the water pump as described in this 
chapter. 

® 
2 

3 
Plunger flat surface 
and keyway up 

Push rod flat surface 
and key down 

2. Shift assist cylinder 
3. Pushrod 
4. Shlltrod 
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40. Pressure and vacuum test the gearcase as 
de cribed in this chapter. 
41. Install the gearcase as described in this 
chapter. Fill with the recommended type and 
quantity of lubricant. See Chapter Four. 
42. Check the gearcase lubricant level after the 
engine has been run. Change the lubricant after 
10 hours of operation (break-in period). See 
Chapter Fou r. 

MECHANICAL GEARCASE 
(EXCEPT 1989 48 AND 50 HP) 

Refer to Figure 44 for this procedure. 
1. Remove the gearcase as described In this 
chapter. 
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2. Secure the gearcase in a holding fixture or 
a vise with protective jaws. If protective jaws are 
not available, position the gearcase upright with 
the skeg between wooden blocks. 
3. Remove the water pump as described in this 
chapter. 
4. Remove the propeller bearing housing screws 
with a thin wall deep socket. Discard the O-rings 
on the screws. 
SA. Inline engines: 

a. 1973-198S-Assemble flywheel puller (part 
No. 378103) with 3 puller legs (part No. 
320737). Fit puller legs around bearing 
housing flange legs. Tighten puller screw 
until the bearing housing come loose. 

b. 1986-on-Assemble flywheel puller (part 
No. 378103) with 2 puller legs (part No. 
330278). Fit puller legs around bearing 
housing flange legs. Tighten puller screw 
until the bearing housing comes loose. 

SB. V4-Install flywheel puller (part o. 
378103) and two puller bolts (part No. 316982) 
in bearing housing screw holes. Tighten puller 
screw until the bearing housing comes loose. See 
Figure U. 
Sc. V6 engines: 

a. 1979-1983-Assemble flywheel puller (pan 
No. 378103) with 2 puller legs (part No. 
321631). Fit puller legs around bearing 
housing flange legs. Tighten puller screw 
until the bearing housing comes loose. 

b. 1984-on-Assemble flywheel puller (part 
No. 378103) with 2 puller legs (part No. 
330278). Fit puller legs around bearing 
housing flange legs. Tighten puller screw 
until the bearing housing comes loose. 

6. Remove the puller assembly from !he bearing 
housing. Remove the bearing housing from the 
gearcase (Figure 45). Remove and di card the 
bearing housing O-ring. 
7A. 1973-1984-Use snap ring pliers part No. 
311879 (Figure 46) and carefully remove the 2 
snap rings in the gearcase propeller bore. 
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MECHANICAL GEARCASE 

1. Gearcase 20. Oil retainer. 
2. Shift rod 21 . Pinion 
3. Shift rod cover 22. Pinion bearing 
4. Shifter detent 23. Drive shaft 
S. Bearing housing 24. Impeller housing plate 
6. Oil drain plug 25. Housing plate leal 
7. Shifter 26. Impeller 
8. Shifter cradle 27. Impeller liner 
9. Shifter shaft 28. Impeller plate 

10. Thrust washer 29. Impeller housing 
11. Thrust bearing 30. Water tube grommet 
12. Forward gear 31 . Impeller housing s'll 
13. Clutch dog 32. Cover 
14. Propeller shaft 
15. Reverse gear 
16. Retainer plate 
17. Retaining rings 
18. Propeller shaft bearings 
19. Propeller shaft bearing housing 
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7B. 1985-on-Use snap ring pliers part No. 
331045 and carefully remove the 2 snap rings in 
the gearcase propeller bore. 

8. Remove the retainer plate, thrust washer, 
thrust bearing (if used) and reverse gear from 
the propeller haft. See Figure 47. 

9. Pull up on shift rod to shift the clutch dog 
into FORWARD. 

10. Install drive shaft holding socket on drive 
shaft splines and connect a breaker bar. Use 
socket part No. 316612 (2-cylinder), part No. 
312752 (3-cylinder [1973-1988)), part o. 334995 
(3-cylinder [1989)) or part No. 311875 (V4 and 
V6). 

11. Hold pinion locknut with a socket and flex 
handle (Figure 48 shows locknut position with 
drive shaft removed) . Pad the gearcase where the 
flex handle will hit with shop cloths 10 prevent 
housing damage. 

12. Hold the pinion nut from moving and turn 
the drive shaft to break the pinion locknut loose. 

® 
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See Figure 49. Remove the pinion locknut and 
drive shaft holding tool. 
13. Remove the pinion locknut from the 
gearcase. Remove the pinion gear (Figure 50) 
from the gearcase. 
14. Remove the upper drive shaft bearing 
housing screws. Pull the drive shaft and bearing 
housing from the gearcase. Remove the thrust 
washer. bearing and shims from the drive shaft. 
15. Push the shift rod down to engage 
REVERSE. Remove the shift rod cover boot, if 
used. Remove the cover screws. Tap cover with 
a soft mallet to break the gasket sea l and slide 
it upward on the shift rod away from the gearcase. 
16. Disengage the shift rod and remove from the 
gearcase with the shift rod cover. 

NOTE 
771e shift detell/mllst be ill REVERSE to 
pr0l1de lIeCeSSal)' clearallce for propeller 
shaft remoml ill Step 17. 

CHAPTER NINE 

PINION LOCKNUT REMOVAL 
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17. Remove the propeller shaft, forward gear and 
bearing housing as an assembly from the 
gearcase. See Figure 51. On V6 models, the 
forward gear needle bearings are loose and may 
fall out. 
18. If lower drive shaft bearing requires 
replacement, remove the setscrew from the 
starboard side of the water intake grill on the 
exterior of the gearcase. See 6, Figure 23. 
19A . 48-60 (2-cylinder) hp-Assemble 
components (part No. 326586, nut; part No. 
391260, plate; part No. 326582, rod ; part No. 
326581, remover) of bearing remover-installer 
tool (part No. 391257) as shown in Figure 52 
and tighten nut to pull the bearing from the 
gearcase. 
198. 70-75 (1974-1985) hp-Assemble 
components (part No. 326586, nut; part No. 
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391260, plate; part No. 326582, rod; part No. 
326581, remover) of bearing remover-installer 
tool (part No. 391257) as shown in Figure 52 
and tighten nut to pull the bearing from the 
gearcase. 
19C. 60 (3-cylinder)-70 (1986-1989) hp­
Assemble components (part No. 326586. nut ; 
part No. 391260, plate; part No. 326582, rod; 
part No. 326580, remover) of bearing remover­
installer tool (part No. 391257) as shown in 
Figure 52 and tighten nut to pull the bearing 
from the gearcase. 
190. V4-Assemble components (1/4-20 x '12 in . 
hex head screw; I in. 0.0. flat washer; part No. 
326582, rod; part No. 391260, plate; parI No. 
326574, remover; 1/4-20 x 1-114 in. hex head 
screw) of bearing remover-installer 1001 (part No. 
391257). Insert assembly in gearcase and drive 
the bearing out. 
19E. V6-Assemble components (part No. 
326586, nut; part No. 391260, plate; part No. 
326582, rod; part No. 326579, remover) of 
bearing remover-installer tool (part No. 391257) 
as shown in Figure 52 and tighten nut to pull 
the bearing from the gearcase. 

@ 

1. Nut 
2. Plate 
4. Rod 
5. Remover 

9 



 
 

402 

20. Drive oil ,eals and bearings from each end 
of the bearing housing (Figure 53) with a punch 
and mallet. Remove and discard the bearing 
hou,mg O-ring. 

21. Carefully lift one end of the clutch dog 
retaining spring and inscrt a sc rewdriver blade 
or thc tip of an awl under it. Holding the 
screwdriver or awl in a stationary position, rotate 
the propeller ,haft to unwind the spring. 

22. Remove the clutch dog retainer pin (Figure 
54) and separate the bearing hous ing, forward 
gear and clutch dog from the propeller shaft. 

23. If equipped with a standard bearing housing, 
disassemble as follows : 

a. Remove the shift lever pin from the 
bearing housing with a suitable punch. 

® 

r 
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b. Disconnect the shift lever from the shifter 
shaft cradle, then remove shaft, cradle and 
lever. See Figure 55. 

c. Depress the detent ball and spring by 
rotating the shifter detent 90-180°. 

d. Catch ball and spring as detent is removed 
from bearing housing. See Figure 56. 

24. If equipped with a setscrew bearing housing, 
disassemble as follows: 

a. Remove the setscrew. spring and detent 
ball on each side of the housing. 

b. Remove the shift lever pin from the 
bearing housing with a suitable punch. 

c. Remove the shift lever, shifter detent and 
shift dog shaft from the housing. 

® 

r 

1. Bearing housing 
2. Thrust washer 
3. Forward gear 
4. Clutch dog 
5. Pin retainer spring 
6. Propeller shaft 
7. Clutch dog pin 



 
 

GEARCASE 

Cleaning and Inspection 

See Hydro-Mechanical GeQ/'case Cleaning alld 
Inspecrioll in this chapter. 

Assembly 

Refer to Figure 44 for this procedure. 
I. Reassemble standard forward bearing housing 
as follows: 

a. Coat end of forward bearing housing 
detent spring and ball with OMC Needle 
Bearing Grease. Inse rt spring and ball in 
forward bearing housing . 

h. Install shifter detent in forward bearing 
housing. Depress ball and spring with a 
suitable punch and push detent into 
housing. 

c. Coat shifter cradle with OMC HI-VIS 
Gearcase Lubricant and install on shift 
shaft. Rotate shifter detent 90-180°, then 
insert cradle and shaft in housing. 

3 

1. Shifter shaft 
2. Shift lever 
3. Shifter detent 
4. Pin 
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d. Insert the shift lever to engage the cradle 
and shifter detent. then install retaining 
pm. 

2. Reassemble setscrew forward bearing housing 
as follows: 

a. Install shift lever and ~hifter detent in 
forward bearing housing . 

b. Insta ll shift dog shaft and shift lever pin. 
c. Coat setscrew threads with OMC Screw 

Lock. 
d. Insert a detent ball and spring on one side. 

then install the setscrew and tighten until 
flush with housing. Repeat this step (0 

install the other detent ball and spring. 
3. V6-Coat forward gear needle bearings with 
OMC Needle Bearing Grease and position in 
bearing race. 
4 . Place thrust bearing on forward gear shoulder. 
Place shims and thrust washer on bearing 
housing shoulder. Install forward gear to bearing 
housing. 

NOTE 
77,e elwell dog 01/ 48. 50. 55. 60 
(2-cylinder). 65. 70 (/974-1985) and 75 

2 

1. Shifter detent 
2. Ball and spring 
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hp models is marked "PROP END" 10 

illdicOle correct placemelll. With 60 
(J-cylillder) alld 70 (1986-011) hp models. 
the grooved elld of the elwch dog should 
face IOlVard the forward end of the 
propeller shaft. With V4 models. the 
e1wch dog lugs with no splilles should 
face the rear of the propeller shaft. 011 
1979-1986 V6 models. the 6-lug side of 
the clutch dog should face fonvard. The 
elutch dog 011 1987-011 V6 models is 
marked " PROP END" 10 illdicate 
correct placement. 

5. Align the clutch dog holes and propeUer shaft 
slot. then install clutch dog on shaft. 
6. Install the propeller shaft over the shift shaft 
and align the clutch dog and shift shaft holes. 
Insert the retaining pin. 
7. Reinstall one end of a new clutch dog retaining 
spring over the clutch dog, then rotate the 
propeller shaft to wind the spring back in place. 
8. Push shifter detent into REVERSE, then 
install bearing housing, forward gea r and 
propeller shaft assembly in the gearcase. The 
locating pin on the bearing housing must engage 
the locating hole in the gearcase. 
9. If pinion bearing was removed, lubricate a 
new bearing with OMC Needle Bearing Grease 
and install as follows: 

a. 48-60 (2-cylinder) hp-f\ssemble 
components (1/4-20 x 1/2 in. hex head 
screw; part No. 326584, spacer; I in. O.D. 
flat washer; part No. 326582, rod; part 
No. 326576, installer; 114-20 x 1-114 in. 
hex head screw; part No. 391260, plate) 
of bearing remover-installer tool (part No. 
391257). Position new bearing on tool 
(lettered side facing tool shoulder). Insert 
assembly into gearcase and drive the 
bearing in until the tool washer touches 
the tool spacer. 

b. 70-75 (1974-1980) hp-Assemble bearing 
remover-installer tool (part No. 385546 
and part No. 320673). Position new 
bearing on tool (lettered side facing tool 
shoulder). Insert assembly into gearcase 
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and drive the bearing in until the tool 
touches the gearcase. 

c. 70-75 (l981-on) hp-Assemble components 
(1 /4-20 x 112 in . hex head screw; part No. 
326584, spacer; I in. 0.0. flat washer; 
part No. 326582, rod; part No. 326575, 
installer; 1/4-20 x 1-1 /4 in. hex head 
sc rew ; part No. 391260, plate) of bearing 

® 

5 

1. Bolt 
2. Thrust bearing 
3. Flat washer 
4. Step washer 
5. Spacer tube 
6. Lettered side of beenng 
7. Wrench 
8. Remover/ Installer 
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remover-installer tool (part No. 391257). 
Position new bearing on tool (lettered side 
facing tool shoulder). Insert assembly into 
gearcase and drive the bearing in until the 
tool washer touches the tool spacer. 

d. V4 (l973-1979)-Position new bearing 
(lettered side up) on tool part No. 318117. 
Insert tool and bearing assembly in 
propeller shaft housing and position under 
bearing bore. Assemble tool part No. 
385547 components as shown in Figure 
57. Hold installer tool with a one-inch 
wrench and tighten the tool bolt on top of 
gearcase to draw bearing into place. 
Remove the tool. 

e. V4 (l980-on)-Assemble components (1/4-
20 x 112 in. hex head screw; part No. 

Shim g.ug._~ 
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326585, spacer: 1 in. 0.0. flat washer: 
part No. 326582, rod; part No. 326574, 
installer; 114-20 x 1-1/4 in. hex head 
screw; part No. 391260, plate) of bearing 
remover-installer tool (part No. 391257). 
Position new bearing on tool (lettered side 
facing tool shoulder). Insert assembly into 
gearcase and drive the bearing in until the 
tool washer touches the tool spacer. 

f. V6 (l979)-Assemble bearing remover­
installer tool (part No. 385546) with 
installer (part No. 321518). Position new 
bearing (lettered side up) on installer with 
OMC Needle Bearing Grease. Insert 
assembly into gearcase and drive the 
bearing in until the tool plate touches the 
top of the gearcase. 

g. V6 (1980-on)-Assemble component;, (1/4-
20 x 1/2 in. hex head screw; part No. 
326584, spacer; I in. O. O. flat washer: 
part No. 326582, rod; part No. 326574, 
installer; part No. 326587, washer; 1/4-20 
x 1-1/4 in. hex head screw; part o. 
391260, plate) of bearing remover-installer 
tool (part No. 39\257). Position new 
bearing on tool (lettered side facing tool 
shoulder). Insert assembly into gearcase 
and drive the bearing in until the tool 
washer touches the tool spacer. 

10. Wipe bearing setscrew threads with OMC 
Screw Lock and install setscrew (6. Figure 23). 
II. If drive shaft tapered roller bearing requires 
replacement , remove and install the bearing with 
an arbor press and universal bearing plate. 
\2 . Install pinion gear on drive shaft and tighten 
locknut to specifications (Table 1) . 
13. Place the shims removed during disassembly 
on drive shaft shoulder, then install the drive 
shaft in the proper shim gauge. Use part No. 
320739 (48, 50 and 60 (1980-19851 hpj , part No. 
315767 (55 and 60 (1986-on1 hpj , part No. 
320739 (70 and 75 hp (1974-1985]), part No. 
315767 (70 and 75 hp (1986-on)), part No. 315767 
(V4) or parr No. 321520 (V6). See Figure 5&4 
(typical). 
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14. Measure the clearance between the shim 
gauge and pinion gear. If clearance is not zero, 
add or subtract shims as required. 

NOTE 
A uni\'ersal pinion thrust bearing shim 
gauge (part No. 393185) was made 
available in /983. See Figure 58B. If 
universal shim gauge is used to delennine 
pinion shimming, JollolV directions 
pro\'ided with tool Jor correct setup and 
measuring procedures. 

IS. Remove the drive shaft from the shim gauge. 
Remove the shim(s). Remove the pinion gear 
from the drive shaft. 
16. Coat the outside diameter of 2 new drive 
shaft bearing housing seals with OMC Gasket 
Sealing Compound. Install the seals (Figure 59) 
back to back in the housing (one lip facing in, 
the other facing out). Pack the cavity between 
the seals with OMC Triple-Guard grease. 
17. Install a new bearing housing O-ring (Figure 
60) and lubricate with OMC Triple-Guard 
grease. 
18. Install drive shaft thrust bearing, thrust 
washer and shim pack on drive shaft. 
19. Coat both sides of a new bearing housing 
gasket with OMC Gasket Sealing Compound. 
Install gasket to bearing housing. 
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20. Wrap drive shaft splines with one thickness 
of masking tape and carefully slide bearing 
housing and gasket over drive shaft. 
21. Wipe the bearing housing screw threads with 
OMC Gasket Sealing Compound and install the 
screws. Tighten to specifications (Table 1). 
22. Remove the masking tape from the drive 
shaft splines and clean splines as required . 
23. Coat both sides of a new shift cover gasket 
with OMC Gasket Sealing Compound and install 
on gearcase. 
24. Insert shift rod through shift rod cover 
bushing and thread it into the shifter detent until 
it stops, then back it out enough to position offset 
on top of rod with the port side of the gearcase. 
Tighten shift rod cover screws to specifications 
(Table 1). 

NOTE 
After adjustment in Step 25, shift rod 
offset should Jace drive shaft· 
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25. Place shift rod in REVERSE (1973-1974 50 
hp electric start and 1975 70 hp with "B" model 
suffix) or NEUTRAL (all others). Position a 
universal shift rod gauge (part No. 389997) on 
the gearcase beside the vertical shift rod and align 
gauge and shift rod holes. Insert gauge pin in 
gauge hole. See Figure 61. Screw the shift rod 
in or out of the shifter detent to obtain the 
dimension specified in Table 2, then pull up on 
shift rod to engage clutch dog with forward gear. 

26. If shift rod uses a boot, lubricate about 3 
in. of the rod from the gearcase up with OMC 
Triple-Guard grease and install the boot. 

r 

• 
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27. Install pinion gear in gearcase propeller shaft 
bore and mesh with forward gear teeth. 
28. Install drive shaft to engage pinion gear and 
install locknut. 
29. Install drive shaft holding socket on drive 
shaft splines and connect a breaker bar. Use 
socket part No. 316612 (2-cylinder). part No. 
312752 (3-cylinder [1973-1988]), part No. 334995 
(3-cylinder [1989]) or part No. 311875 (V4 and 
V6). 
30. Hold pinion locknut with a socket and flex 
handle. Pad the gearcase where the flex handle 
will hit with shop cloths to prevent housing 
damage. 

@ 
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31. Hold the pinion nut from moving and turn 
the drive shaft to tighten the pinion locknut to 
specifications (Table 1). See Figure 62. Remove 
the pinion locknut and drive shaft holding tools. 
32. Install the thrust bearing and thrust washer 
on reverse gear. Install reverse gear assembly 
with retainer plate on propeller shaft. 
33. Slip one snap ring (flat side facing out) over 
the propeller shaft and install with snap ring 
pliers part No. 311879 on 1973-1984 models and 
with snap ring pliers part No. 331045 on \985-on 
models. 
34. If the bearing was removed from the 
propeller shaft bearing housing, install a new one 
with a suitable mandrel. 
35. Wipe the outer diameter of 2 new propeller 
bearing housing seals with OMC Gasket Sealing 
Compound. Install the seals back to back (one 
lip facing in, the other facing out) with a suitable 
seal installer. Pack the cavity between the seals 
with OMC Triple-Guard grease. 

@ 
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36. Install a new O-ring on the bearing housing 
and lubricate with OMC Triple-Guard grease. 
Install new O-rings on the housing screws and 
wipe the screw threads with OMC Gasket 
Sealing Compound. 
37. Install the guide pins used for bearing 
housing removal. Position the housing on the 
guide pins with drain slot facing downward or 
"UP" mark facing upward and slide the housing 
into the gearcase. Tighten screws to specifications 
(Table 1). 
38. Install the water pump as described in this 
chapter. 
39. Pressure and vacuum test the gearcase as 
described in this chapter. 
40. Install the gearcase as described in this 
chapter. Fill with the recommended type and 
quantity of lubricant. See Chapter Four. 
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41. Check the gearcase lubncant level after the 
engine has been run. Change the lubricant after 
10 hours of operation (break-in period). See 
Chapter Four. 

PRFSSURE AND 
VACUUM TFSf 

Whenever a gearcase is overhauled, it should 
be pressure and vacuum tested before refilling 
it with lubricant. If the gearcase fails either the 
pressure or vacuum te t, it must be disassembled 
and the source of the problem located and 
corrected . Failure to perform a pressure and 
vacuum test or ignoring the results and running 
a gearcase which failed one or both portions of 
Ihe test will result in major gearcase damage. 
I. Install a new seal on the oil level plug. 
2. Thread a pressure test gauge into the fill /drain 
plug hole. See Figure 63 (typical). 
3. Pump the pressure to 3-6 psi . If pressure 
holds, increase it to 16-18 psi. If it does not hold , 
ubmerge the gearcase in water and check for 

409 

the presence of air bubbles to indicate the source 
of the leak . 
4. If pressure holds at 16-18 psi. release the 
pressure and remove the pressure tester. If 
pressure does not hold at this level, submerge 
the gearcase in water and check for the presence 
of air bubbles to indicate the source of the leak. 
5. Thread a vacuum test gauge Into the fill /drain 
plug hole. See Figure 63 (typical) . 
6. Draw a 3-5 in . Hg vacuum. If vacuum holds. 
increase it to 15 in. Hg. If vacuum does not hold 
at this level , coat the suspected seal with lubricant 
to see if the leak stops or the lubricant is sucked 
In. 
7. If vacuum holds at 15 in. Hg. release the 
vacuum and remove the tester. If vacuum docs 
not hold , coat the suspected seal with lubricant 
to see if the leak stops or the lubricant is sucked 
In. 
8. If the source of a pressure or vacuum leak 
cannot be determined visually. di!>3ssemble the 
gearcase and locate it. 
9. If the gearcase passes the pressure and 
vacuum test , fill it with the required type and 
quantity of lubricant. See Chapter Four. 

Table •• ,. on the 'ollowlng p ...... 
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Table 1 GEARCASE TIGHTENING TORQUES 

Fastener 

Dralnlfillioil level plugs 
Drive shaft bearing housing screws 

Inllne engines 
1973-1984 
1985-1986 
1987-on 

V4 and V6 
1985-on 
All others 

Gearcase mounting screws 
Inllne engines 

1973-1985 
1986-on 

318 in . 
7116 In . 

V4 and V6 (1976-1986) 
318 in. 
7116 

V6 (1987-on) 
318 In . 
7116 In . 

Pinion bearing retaining screw 
Pinion gear locknut 

Inllne engines 
V4 and V6 
1985 120-140 hp V4 
All 1986-on 
All others 

Propeller shaft bearing housing 
Inline engines 
1973-1984 
1985-1986 
1987-on 

V4 and V6 
Shift rod cover screws 
Water pump screws 
Standard screws and nuts 

No. 6 
No. 8 
No. 10 
No. 12 
114 In . 
5116 In . 
318 In . 
7116 In . 

• 

60-84 

60-84 
96-120 
120-144 

168-192 

216-240 

48-50 

60-84 

120-144 
60-84 
60-84 

7-10 
15-22 
25-35 
35-40 
60-80 
120-140 
220-240 

10-12 

18-20 

28-30 

22-24 
30-32 

37-40 
65-70 

40-45 

40-45 
70-75 
60-65 

8-10 
10-12 

2-3 
3-4 
5-7 
10-12 
18-20 
28-30 
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Table 2 UNIVERSAL SHIFT ROD GAUGE DIMENSIONS 

Model 

48-60 hp (2-cy1. electric start) 
Short shaft 
t973-t974 
t975-on 

Long shaft 
1973-1974 
1975-1981, 1985-on 
1982-1984 

50-55 hp (2-cyl. manljal start) 
Short shaft 
Long shaft 

65 hp 
Short shaft 
Long shaft 
Extra long shaft 

60-75 hp (3-cy1.) 
Standard shaft 
Short shaft 
1973-1975 
1976-1981 
1982-on 

Long shaft 
1973-1975 
1976-1977 
1978-on 

V4 (except 1985-on 120-140 hpj 
Long shaft 
1973-1977 
1978 
1979-on 

Extra-long shaft 
1973-1977 
1978 
1979-on 

V4 (1985-on 120-140 hpj 
Long shaft (20 In.) 
Extra-long shaft (25 In.) 

V6 
Long shaft 
1976 
1977-1978 
1979-1984 
1985-on 150-175 hp 
1986-on 200-225 hp 

Extra-long shaft 
1976 
1977-1978 
1979-on 150-175 hp 
1986-on 200-225 hp 

• 

Shift rod dimension 
gearcase to center 
of shift rod hole' 

16 7/32 ± 1/32 in. 
15 29/32 ± 1132 in . 

21 7/32 ± 1/32 in. 
20 29/32 ± 1132 in. 
21 23/32 ± 1132 in. 

16 23/32 ± 1132 in. 
21 23/32 ± 1132 in . 

16 11/32 ± 1132 in. 
21 11/32 ± 1132 in. 
24 7/32 ± 1/32 in. 

16 13/32 ± 1132 in. 

16 11/32 ± 1132 in. 
16 13/32 ± 1132 In. 
15 29/32 ± 1132 in. 

21 11/32 ± 1132 in. 
21 25/64 ± 1132 in. 
21 23/32 ± 1132 in . 

21 13/32 ± 1132 in. 
21 53/64 ± 1132 in. 
21 27/32 ± 1132 in. 

26 13/32 ± 1132 in. 
26 53/64 ± 1132 in. 
26 27/32 ± 1132 in. 

21 15/16 ± 1132 in. 
26 15/16 ± 1132 in . 

21 13/32 ± 1132 in. 
21 19/32 ± 1132 In. 
21 1/16 ± 1/32 In. 
22 1/16 ± 1/32 in. 
21 15/16 ± 1132 in . 

26 13/32 ± 1132 in. 
26 19/32 ± 1132 in. 
27 1/16 ± 1/32 in. 
26 15/16 ± 1132 in. 

4ll 

-

• 1973-1974 50 hp electric start and 1975 70 hp with " 8 " model suffix in REVERSE; ali others In NEUTRAL. 
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Chapter Ten 

Power Trim and Tilt Systems 

The usual method of raising and lowering the f7\ 
outboard gearcase is a mechanical one, consisting \2..; 
of a series of holes in the transom mounting 
bracket. To trim the engine, an adjustment stud 
is removed from the bracket, the outboard is 
repositioned and the stud reinserted in the proper 
set of holes to retain the unit in place. 

A power trim and tilt system is available on 
all models covered in this manual and can be 
retrofitted on most models with accessory kits 
provided by Johnson and Evinrude. Power trim 
provides low-effort control when the boat is 
underway or at rest. 

All 2-cylinder, some 3-cylinder and early V4 
engines are fitted with an external trim and tilt 
unit with the pump and cylinders mounted 
outside the stern brackets. Some 3-cylinder, later 
V4 and all V6 engines use an integral trim and 
tilt system with the pump and cylinders mounted 
inside the stern brackets. 
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PRESTOLITE 

° 
Fill 
plug 

Manual 
release 
screw 
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This chapter includes maintenance, 
troubleshooting procedures and trim/tilt cylinder 
replacement for both power trimltilt designs. 
Table 1 and Table 2 are at the end of the chapter. 

EXTERNAL POWER TRIM 
AND TILT SYSTEM 

Components 

The external system consists of a hydraulic 
pump (containing an electric motor, oil reservoir, 
oil pump and valve body), hydraulic trim 
(sta rboard) and tilt (port) cylinders, a trim/tilt 
switch, indicator gauge and the necessary 
hydraulic and electrical lines. See Figure 1. 

The external power trim and tilt system differs 
slightly according to the pump type used . The 
pump may be a Prestolite (Figure 2) or a Calco 
(Figure 3). System operation is basically the 
same. 

CD Operation 

Fill 
plug 

Manual 
release 
screw 

Moving the trim switch to the UP position 
closes the pump motor circuit. The motor drives 
the oil pump, forcing oil into the UP side of the 
trim and tilt cy linders. The engine will trim 
upward from 0° to 15 °. At this point, an internal 
piston stop in the trim cylinder forces the 
hydraulic flow into the tilt cylinder, which now 
functions at a faster rate of travel until it reaches 
a maximum of 68-70°. 

Moving the trim switch to the DOWN position 
also closes the pump motor circuit. The 
reversible motor runs in the opposite direction, 
driving the oil pump to force oil into the DOWN 
side of the trim and tilt cylinders and bringing 
the engine back to the desired position. If the 
switch is not released when the engine reaches 
the limit of its downward travel , an overload 
cutout switch opens to shut the pump motor off 
and prevent system damage. 

The power tilt will temporarily maintain the 
engine at any angle within its range to allow 
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shallow w.lter operation at slow speed, launching, 
beaching or trailering. 

A manual release valve with a sloned head 
permits manual raising and lowering of the 
engine if the electrical system fails. 

Hydraulic Pump Fluid Check 

I. Tilt the outboard to its full UP position . 
2. Clean area around pump fill plug. See Figure 
2 or Figure 3. Remove the plug and visually 
check the fluid level in the pump reservoir. It 
should be at the bonom of the fill hole threads . 
3. Top up if necessary with OMC Power 
Trim/Tilt fluid. 

Hydraulic Pump Fluid Refill 

Follow this procedure when a large amount of 
fluid has been lost due to an overhaul of the 
syMem or leakage that has been corrected. See 
Figure 2 or Figure 3. 
I. Remove the fill plug and top off the reservoir 
with OMC Power Trim/Tilt Fluid. Make sure the 
pistons are in the down position. 
2. Open the manual release valve. Depress the 
tilt switch in the UP position and hold for 10 
seconds (the engine will not move). then top off 
the reservoir again. 
3. Close the manual release valve. Move the tilt 
switch to the UP position while an assistant helps 
to lift the engine to a full tilt position. Top off 
the reservoir as the pistons start to move. 
4 . Install the reservoir plug just enough to hold 
it in place (about 1-2 threads). Run the engine 
all the way down, then all the way up. Top off 
the reservoi r. 
S. Continue running the engine first up, then 
down. topping off the reservoir until it will accept 
no more fluid with the engine raised. This should 
take about 4-6 cycles. Tighten reservoir plug 
securely. 
6. Recharge the battery. See Chapter Seven . 
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Troubleshooting 

Whenever a problem develops in the power 
trim system, the initial step is to determine 
whether the problem is in the electrical or 
hydraulic system. Electrical tests are given in this 
chapter. If the problem appears to be in the 
hydraulic system, refer it to a dealer or qualified 
specialist for necessary service. 

To determine whether the problem is in the 
electric or hydraulic system, proceed as follows: 
I. Make ure the plug-in connectors are properly 
engaged and that all terminals and wires are free 
of corrosion . Tighten and clean as required. 
2. Make sure the battery is fully charged. Charge 
or replace as required. 
3. Check the system fuse, if so equipped. 
4 . Check the fluid level as described in this 
chapter. Top off if necessary. 
S. Make sure the manual release valve is fully 
closed. 
6. Run the system pump in the UP direction and 
clock the system operation. It should take a 
maximum of 9 seconds for the engine to travel 
through the trim range and a maximum of 6 
seconds through the tilt range. 
7. Perform an amperage test of the system as 
described in this chapter and compare results to 
Table 1. 
8. If the system does not function within the time 
limits specified in Step 6 or amperage values 
specified in Step 7, check the motor pivot for 
corrosion and clean as required , then check the 
voltage drop at the motor with a voltmeter. With 
a fully charged battery, the voltage drop should 
not exceed 3 volts in an upward direction or 1.5 
volts downward . If voltage drop is excessive, 
clean or replace the cables as required . 
9A. Calco pump: 

a. Remove the pump fill port plug and 
connect a pressure gauge. Trim the engine 
from full in to full out. Note the time 
required and pressure reading and 
compare to Table 1. 
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b. Run the engine from the full trim to the 
full tilt po ition. Note the time required 
and pressure reading and compare to Table 
1. 

c. Move the pressure gauge to the high 
pressure line fitting on the pump and 
reinstall the fill pon plug. Run the unit in 
the tilt position for about 5 seconds . The 
pressure gauge should read a minimum of 
1,450 psi. 

9B. Prestolite pump: 
a. Run the unit to the full down position and 

loosen the manual release valve one full 
tum. 

b. Quickly cycle the switch up, down and up 
agam. 

c. Insen a screwdriver in manual release 
valve slot, wrap end of screwdriver with 
a shop cloth and slowly remove the valve. 
Check valve pon for contamination and 
clean if necessary. 

d. Install the A gauge of pressure tester pan 
No. 395415 in manual release valve port. 
Cycle the engine up and down several 
times and top off the reservoir. 

e. Run the engine to the full up position and 
note the pressure reading. It should not 
drop more than 100-200 psi after the 
engine is stopped. 

f. Carefully remove the A gauge and install 
the B gauge in its place. Cycle the engine 
up and down several times and top off the 
reservoir, if necessary. 

g. Run the engine to the full down position 
and note the pressure reading. It should 
not drop more than 100-200 psi after the 
engine is stopped. 

10. If the system fails any of Steps 6-8, the 
problem is electrical. If it fails Step 9, the 
problem is hydraulic. 

Trim and Tilt Switch 
Circuit Test (2-cylinder) 

Refer to Figure 4 for this procedure. 
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I. Disconnect the 3-wire connector between the 
pump motor and battery at point I. 
2. Connect the voltmeter black test lead to the 
connector plug terminal (point 2) on the battery 
side of the wiring harness. 
3. Connect the red test lead to the terminal at 
point 3. Move the tilt switch to the UP pm,ition . 
If battery voltage is not shown. check the fuse. 
key switch, battery connections and harness 
wires for an open circuit. 
4. Move the red test lead to point 4. Move the 
tilt swi tch to the DOWN position. If battery 
voltage is not shown, check the fuse. key switch. 
battery connection and harness wires for an 
open circuit. 
5. Disconnect the negative battery cable and 
reconnect the 3-wire connector. 
6. Connect the ohmmeter black test lead to point 
5. Connect the red test lead to point 6. then to 
point 7, operating the switch each time. If the 
ohmmeter does not show high resistance with the 
switch in one position and low resistance in the 
other position, replace the switch . 
7. If the system passes Steps 1-6 but the pump 
motor does not run. replace the pump motor. 

Trim and Tilt Switch 
Circuit Test (3-cylinder and V4) 

Refer to Figure 5 for this procedure. 
I. With the key switch ON, connect the 
voltmeter red test lead to the inside terminal at 
point I. Connect the black test lead to the 
solenoid G terminal. Move the trim switch to the 
DOWN position. If the motor does nOI run. lest 
it as described in this chapter. 
2. If battery voltage is not shown in Step I. move 
the red test lead to point 2 and the black meter 
lead to the indicator gauge G terminal. Move the 
trim switch to the DOWN position. Check for 
an open between points I and 2 if voltage is 
shown; check for an open between the indicator 
gauge ground terminal and the remote control 
box if no voltage is shown. 
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3. If no voltage is shown in Step 2 and the lead 
between the indicator gauge ground terminal and 
remote control box is good, move the red test 
lead to point 3. Replace the trim switch if voltage 
is shown. 

4. Move the red test lead to point 4 and the black 
test lead to the solenoid G terminal. If voltage 
is shown, look for an open in the lead between 
points 3 and 4. If no voltage is shown, check both 
battery-to-solenoid leads for a poor connection 
or open circuit and correct as required. 
S. Connect the voltmeter red test lead to the 
inside ternlinal at point S. Connect the black test 
lead to the solenoid G terminal. Move the trim 
switch to the UP position. If the motor does not 
run, test it as described in this chapter. 

6. If battery voltage is not shown in Step 5, move 
the red test lead to point 6. Move the trim switch 
to the UP position. Check for an open between 
points 5 and 6 if voltage is shown. 

7. If no voltage is shown in Step 6, move the red 
test lead to point 7. Move the trim switch to the 
UP position. If voltage is shown and the motor 
does not run, move the red test lead to point 4 
and repeat the step. If voltage is still shown, 
replace the solenoid. 

8. If no voltage is shown in Step 7, move the red 
test lead to point 8 and the black test lead to the 
indicator gauge G terminal. Move the trim switch 
to the UP position. Check for an open between 
points 7 and 8 if voltage is shown; check for an 
open between the indicator gauge ground 
ternlinal and the remote control box if no voltage 
is shown . 

9. If no voltage is shown in Step 8 and the lead 
between the indicator gauge ground terminal and 
remote control box is good, move the red test 
lead to point 3. Replace the trim switch if voltage 
is shown. 

10. Move the red test lead to point 4 and the 
black test lead to the solenoid G terminal. If 
voltage is shown, look for an open in the lead 
between points 3 and 4. If no voltage is shown, 
check both battery-to-solenoid leads for a poor 
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connection or open circuit and correct as 
required. 

Trim Indicator Circuit Test 

Refer to Figure 5 for this procedure. 
I. Turn the key switch ON. 
2. Connect the voltmeter red test lead to point 
9 on the indicator gauge. Connect the black test 
lead to the indicator gauge G terminal. Ifbattery 
voltage is shown, proceed with Step S. 
3. If battery voltage is not shown in Step 2, check 
for an open in the lead between the solenoid G 
terminal and the remote control box. If the circuit 
is good, move the red test lead to point 10 (remOle 
control warning hom). If voltage is shown, there 
is an open in the lead between points 9 and 10. 
4. If no voltage is shown in Step 3, move the 
red test lead to point II. If no voltage is shown 
at point II , look for a bad fuse or open in the 
key switch wiring. If the fuse and wiring are 
good, replace the switch. 
S. Turn the key switch OFF. 
6. Disconnect the tan wire at the indicator gauge 
S terminal. With an ohmmeter on the low scale, 
connect the red test lead to the disconnected tan 
wire and the black test lead to the indicator gauge 
G terminal. Move the trim switch to the UP 
position and run the engine to the full UP 
position. The ohmmeter should read 0-6 ohms. 
Move the trim switch to the DOWN position and 
return the engine to the full DOWN position. The 
ohmmeter should read 84-93 ohms. 

NOTE 
77,e ral/ wire chal/ges to black or the 
cOl/l/ector iI/ Srep Z 

7. If the ohmmeter does not read resistance as 
described in Step 6, look for an open in the tan 
wire to the trim cylinder. If the wire is good, 
replace the trim indicator sending unit. 

Pump Motor Circuit Test 

Refer to Figure 5 for this procedure. 
I. Turn the key switch ON. 
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2. Connect the voltmeter black test lead to the 
indicator gauge G terminal . Connect the red test 
lead to the red/white wire at point 3. Move the 
red test lead to the blue/white wire at point 8 and 
place the switch in the UP position. Move the 
red test lead to the green/white wire at point 2 
and place the switch in the DOWN position. If 
voltage is not shown at each point , replace the 
switch. 
3. Disconnect the motor harness connector. With 
the switch in the UP position, connect the red 
test lead to the connector blue/white wire 
terminal and the black test lead to the connector 
black wire terminal. Battery voltage should be 
shown. 
4. Repeat Step 3 with the switch in the DOWN 
position and the red test lead connected to the 
connector green/white wire terminal. Battery 
\'oltage should be shown . 
5. Plug the 2 hal ves of the motor harness 
connector back together and probe the blue and 
black, then the red and black leads on the motor 
side of the connector. Both should show voltage. 
6. If no voltage is shown in Steps 3-5, the 
problem is in the wiring between the connector 
and trim switch, solenoid or battery. If there is 
voltage in Steps 3-5 and the motor still does not 
run , turn the key switch OFF and proceed with 
Step 7. 
7. Scribe alignment marks on the motor frame 
and end cap. Loosen the cable harness nut at the 
end cap and carefully remove the end cap, 
feeding the cable through the end cap as it is 
lifted . Make sure all three spade terminals are 
clean and properly connected inside the motor. 
If the results of Steps 1-6 are satisfactory and the 
connections inside the motor are good , remove 
the motor for further testing by a dealer or 
qualified specialist. 

• 

Trim Switch Test 

A corroded trim switch or one that has an 
accumulation of water will often self-energize, 
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draining battery power. While this condition can 
often (but not always) be determined by visual 
inspection, a resistance check is recommended . 
I. Disconnect the negative battery cable. 
2. With the trim switch off, connect the 
ohmmeter black test lead to its center terminal. 
Connect the red test lead to the UP terminal and 
then to the DOWN terminal. If the ohmmeter 
reads less than 50,000 ohms at each terminal , 
replace the switch. 
3. Disconnect the red/white lead at the switch. 
Connect the red test lead to the center terminal 
of the switch and the black test lead to a good 
ground. If the ohmmeter reads less than 50,000 
ohms, replace the switch . 

Trim Gauge Test 

If the trim gauge constantly reads FULL UP, 
the lead between the gauge and the trim cylinder 
is shorted . Look for a pinched wire between the 
stern bracket and boat. 

If the trim gauge constantly reads FULL 
DOWN, there is an open in the wiring between 
the indicator gauge S terminal and the trim 
cylinder. Connect the black sending unit wire to 
a good ground. If the gauge does not read FULL 
UP, the trim cylinder sending unit is corroded 
or defective or there is an open circuit in the trim 
cylinder bobbin. 

INTERNAL POWER TRIM 
AND TILT SYSTEM 

Components 

The external system consists of a manifold 
containing an electric motor, oil reservoir, oil 
pump, all valving and 2 hydraulic trim cylinders . 
A combination hydraulic tilt cy linder and shock 
absorber is attached to the manifold. See Figure 
6. A tilt/trim switch, indicator gauge and the 
necessary hydraulic and electrical lines complete 
the system. 
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The internal power trim and tilt system differs 
slightly in design and troubleshooting. One 
system is used on 1976-1979 models, with a 
variation used on 1980 and 1981 crn engines. 
Another system is used on 1981 CIM, CIA and 
em and 1982-1983 engines. A third variation is 
used on 1984 models. The pump motor may be 
a Prestolite, Bosch or a Showa. The tilt cylinder 
may be a Prestolite or Showa . System operation 
is basically the same, although troubleshooting 
procedures differ slightly. 

Operation 

Moving the trim switch to the UP position 
close the pump motor circuit. The motor drives 
the oil pump, forcing oil into the UP side of the 
trim cylinders. The trim cylinder pistons push 
on the swivel bracket thrust pads to trim the 
engine upward from 00 to 15 0. At LS D, the trim 
cylinders are fully extended and the hydraulic 
fluid is diverted into the tilt cylinder, which 
moves the engine through the finaL 500 of travel. 

Moving the trim switch to the DOWN position 
also closes the pump motor circuit. The 
reversible motor runs in the opposite direction, 
forcing oil into the tilt cylinder and bringing the 
engine back to the 150 position, where the swivel 
brackets rest on the trim rods. The trim rods then 
lower the engine the remainder of the way. 

The power tilt will temporarily maintain the 
engine at any angle within its range to allow 
shallow water operation at slow speed, launching, 
beaching or trailering. At about L,500 rpm, 
however, an overload switch will automatically 
lower the engine to its fully trimmed out (15 
degree) position. 

A manual reLease valve with a slotted head 
permits manual raising and lowering of the 
engine if the electrical system fails. See Figure 7. 

A trim gauge sending unit is located on the 
inside of the port stern bracket (Figure 8). 
Access to the sending unit requires the engine 
to be fully tilted. 
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Hydraulic Pump FLuid Check 

I. Tilt the outboard to its full UP position. 
2. Clean area around pump fill plug. See Figure 
9. Remove the plug and visually check the fluid 
level in the pump reservoir. It shouLd be at the 
bottom of the fill hole threads. 
3. Top up if necessary with OMC Power 
Trim/Tilt fluid . 

HydrauLic Pump FLuid Refill 

Follow this procedure when a large amount of 
fluid has been lost due to an overhaul of the 
system or a leakage that has been corrected. 
I. Remove the fill plug and top off the re ervoir 
with OMC Power Trim/Tilt Fluid . Make sure the 
pistons are fully extended. 
2. Run the pump motor while rechecking the oil 
level. Top up if necessary, then cycle the motor 
full up and full down at least 5 times, adding oil 
as required between cycles when the trim and 
tilt cylinders are fully extended. 
3. Install and tighten the reservoir plug securely. 
4. Recharge the battery. See Chapter Seven. 
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Troubleshooting 

Whenever a problem develops in the power 
trim system, the initial step is to determine 
whether the problem is in the electrical or 
hydraulic system. Electrical tests are given in this 
chapter. If the problem appears to be in the 
hydraulic system, refer it to a dealer or qualified 
specialist for necessary service. 

To determine whether the problem is in the 
electric or hydraulic system, proceed as follows: 
I. Make sure the plug-in connectors are properly 
engaged and all termjnals and wires are free of 
corrosion. Tighten and clean as required. 
2. Make sure the battery is fully charged. Charge 
or replace as required. 
3. Check the system fuse, if so equipped. 
4 . Check the fluid level as described in this 
chapter. Top off if necessary. 
S. 1976-l978-Make sure the manual release 
valve is fully closed. 

NOTE 
The power trill1 and Ti/T lI1echanislI1l11usT 
be removed from the engine for the 
remainder of This test in order 10 provide 
access 10 the test poillls. 
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6A. 1976-1978-Locate the 1116 in. dry seal pipe 
plugs shown in Figure 10. Clean the area around 
the 3 pi ugs, then remove the one on each end 
(Nos. I and 3) and install a pressure gauge in 
each plug hole. Seal the gauge fittings with Teflon 
tape. 
6B. 1979-on-Proceed as follows to install OMC 
Trim and Tilt Pressure Tester part No. 390010 
(Figure 11) : 

a. Remove manual release valve retaining 
nng. 

b. Operate trim/tilt motor to completely 
retract all cylinders. 

c. Rotate manual release valve I full turn 
counterclockwise. 

d. Momentarily operate trimltilt motor in the 
"UP" direction and then in the "DOWN" 
direction. 

CAUTION 
Residual hydraulic pressure may be 
present when manual release valve is 
removed. To prevent personal injury, 
make sure protective eye wear is worn 
and cover manual release valve with a 
cloth during removal. 

e. Slowly rotate manual release valve 
counterclockwise to remove. 

f. Securely screw pressure gauge and adapter 
together. Adapter "~' is used to test the 
UP circuit and adapter "B" is used to test 
the DOWN circuit. 

g. Install pressure gauge and adapter into 
manual release val ve passage and tighten 
to 5-10 in.-Ib. See Figure 12. Do not 
overtighten as damage to O-ring in end of 
adapter may result. 

h. Operate unit UP and DOWN several 
cycles, then recheck and add fluid to 
reservoir as needed. 

7A. 1976-1978-Perform the following operations 
and note the pressure gauge readings: 

a. Trim out-Plug No. I reading of 0-200 
psI. 

b. Tilt out-Plug No. I reading of 0-400 psi. 
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c. Cylinders bottomed out in UP direction­
Plug No. I reading of 1,300-1,600 psi. 

d. Tilting and trimming down-Plug No. I 
reading of 0-600 psi; Plug No.3 reading 
of 500-1 ,000 psi . 

e. Cylinders bottomed out in DOWN 
direction-Plug No.3 reading of 500-1,000 
psi. 

7B. 1979-on-Perform the following operations 
and note the pressure gauge readings: 

a. Install pressure gauge and adapter "N' into 
manual release valve passage. 

b. Operate trim/tilt motor to extend cylinders 
(UP direction). Pressure gauge should read 
approximately 200 psi as cylinders are 
extending. Pressure gauge should read 
approximately 1500 psi as the unit stalls. 
Pressure gauge should not drop by more 
than 200 psi from the stall reading when 
the trimltilt motor is stopped. 

c. Install pressure gauge and adapter "B" into 
manual release valve passage. 

d. Operate trim/tilt motor to retract cylinders 
(DOWN direction) . Pressure gauge should 
read approximately 800 psi as cylinders are 
retracting. Pressure gauge should read 
approximately 900 psi as the unit stalls. 
Pressure gauge should not drop by more 
than 200 psi from the stall reading when 
the trim/tilt motor is stopped. 
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8. If the system fails any part of Step 7, the 
problem is hydraulic. If the hydraulic system 
checks out satisfactorily, the problem is in the 
electric system. 

Trim and Tilt Switch 
Circuit Test (1976-1979) 

Refer to Figure 13 for this procedure. 
I. With the key switch ON, connect the 
voltmeter red test lead to point A in the junction 
box. Connect the black test lead to point G in 
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the junction box. The meter should read battery 
voltage. 
2. If battery voltage is not shown in Step I, move 
the red test lead to point B. If battery voltage is 
shown, check the junction box fuse. If no voltage 
is shown, look for poor connections or an open 
circuit in the wiring between the junction box 
and the battery. 
3. Move the red test lead to point C in the 
junction box. Move the trim switch to the DOWN 
position. If battery voltage is shown and the trim 
motor does not run, test the motor as described 
in this chapter. 
4. If there is no voltage shown in Step 3, move 
the red test lead to point D and the black test 
lead to the GI tem1inal on the indicator gauge. 
Move the trim switch to the DOWN rosition. If 
voltage is shown, there is an open j the circuit 
between points C and D. 
5. If no voltage is shown in Step 4 and the lead 
between points C and D is good, move the red 
test lead to point E. Replace the trim switch if 
voltage is shown. If no voltage is shown, look 
for an open in the trim gauge to junction box 
ground lead. 
6. Move the red test lead to point A and the black 
test lead to the GI terminal. If voltage is shown, 
look for an open in the lead between points A 
and E. 
7. Connect the voltmeter red test lead to the 
junction box at point F. Connect the black test 
lead to the junction box G terminal. Move the 
trim switch to the UP position . If the motor does 
not run, test it as described in this chapter. 
S. If battery voltage is not shown in Step 7, move 
the red test lead to point G2 on the solenoid. 
Move the trim switch to the UP position. Check 
for an open in the wiring between points F and 
G2 if voltage is shown. 
9. If no voltage is shown in Step 8, move the red 
test lead to point H. Move the trim switch to the 
UP position. If voltage is shown and the motor 
does not run , move the red test lead to point B 
and repeat the step. If voltage is still shown, 
replace the solenoid. 
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10. If no voltage is shown in Step 9, move the 
red test lead to point I and the black test lead 
10 the indicator gauge GI terminal . Move the trim 
switch to the UP position. If voltage is shown, 
check for an open between points H and I. 
11. If no voltage is shown in Step 10, move the 
red test lead to point E. Replace the trim switch 
if voltage is shown; check for an open in the 
ground lead between the junction box and 
indicator gauge if no voltage is shown. 
12. If no voltage is shown in Step \I and the lead 
between the indicator gauge and junction box 
ground terminals is good, move the red test lead 
to point A. If voltage is shown, there is an open 
in the lead between points A and E. 

Trim Indicator Circuit Test 
(1976-1979) 

Refer to Figure 13 for this procedure. 
\. Thrn the key switch ON. 
2. Connect the voltmeter red test lead to point 
J on the indicator gauge. Connect the black test 
lead to the indicator gauge Gl terminal. lfbattery 
\'Oltage is shown, proceed with Step 5. 
3. Ifhattery voltage is not shown in Step 2, check 
for an open in the lead between the solenoid G2 
terminal and the remote control box. If the circuit 
is good, move the red test lead to point K (remote 
control warning horn). If voltage is shown, there 
is an open in the lead between points J and K. 
4. If no voltage is shown in Step 3, move the 
red test lead to point L. If no voltage is shown 
at point L, look for a bad fuse or open in the 
key switch wiring. If the fuse and wiring are 
good, replace the switch . 
5. Thrn the key switch OFF. 
6. Disconnect the tan/white wire at the indicator 
gauge S terminal. With an ohmmeter on the low 
scale, connect the red test lead to the 
disconnected tan/white wire and the black test 
lead to the indicator gauge GI terminal. Move 
the trim switch to the UP position and run the 
engine to the full trim in (down) and then the 
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full tilt (up) positions. The ohmmeter should read 
82-88 ohms (full trim) and 0-10 ohms (full tilt) . 
7. If the resistance readings are not as specified 
in Step 6, check for an open circuit in the ground 
wire between the indicator gauge and the junction 
box or in the tan/white wire disconnected from 
the indicator gauge S terminal. 
8. If the wiring is good, disconnect the black 
sending leads at the terminal strip. Connect an 
ohmmeter between the disconnectcd leads and 
check the resistance of the sending unit. If not 
within specifications in Step 6. replace the 
sending unit. 

Trim and Tilt Switch 
Circuit Test 
(All 1980 and 1981 CUI) 

Refer to Figure 14 for this procedure. 
I. With the key switch ON. connect the 
voltmeter red test lead to point EI in the junction 
box. Connect the black test lead to point G in 
the junction box. The meter should read battery 
voltage. 
2. Ifbanery voltage is not shown in Step I, move 
the red test lead to point E2. If battery voltage 
is shown, check the junction box fuse. If no 
voltage is shown, look for poor connections or 
an open circuit in the wiring between the junction 
box and the battery. 
3. Move the red test lead to point E3 in the 
junction box. Move the trim switch to the DOWN 
position. If banery voltage is shown and the trim 
motor does not run, test the motor as described 
in this chapter. If no voltage is shown, the 
problem is in the trim switch or connector leads. 
4 . Connect the voltmeter red test lead to the 
junction box at point E4 . Connect the black test 
lead to the junction box G terminal. Move the 
trim switch to the UP position. If the motor does 
not run, test it as described in this chapter. 
5. Ifbanery voltage is not shown in Step 4, move 
the red test lead to point E5 on the solenoid. 
Move the trim switch to the UP position. There 
should be battery voltage. 
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6. If voltage is shown in Step 5 and the motor 
still does not run, move the red test lead to point 
E2 on the solenoid. If voltage is shown. replace 
the solenoid. 
7. If no voltage is shown in Step 6, the problem 
is in the trim switch or the connector leads. 

Trim Indicator Circuit Test 
(All 1980 and 1981 CIH) 

Refer to Figure 14 for tllis procedure. 
I. Turn the key switch ON. 
2. Connect the voltmeter red test lead to point 
E9 on the indicator gauge. Connect the black test 
lead to the indicator gauge G terminal. lfbattery 
voltage is shown, proceed with Step 5. 
3. If battery voltage is not shown in Step 2, move 
the red test lead to point EIO (accessory plug). 
If voltage is shown, there is an open in the circuit 
between the accessory plug and the trim indicator 
gauge. 
4. If there is no voltage in Step 3, move the red 
test lead to point Ell (key switch accessory 
terminal). If no voltage is shown at point Ell, 
look for a bad fuse or open in the key switch 
wiring. If the fuse and wiring are good, replace 
the switch. 
5. Turn the key switch OFF. 
6. Disconnect the tan/white wire at the indicator 
gauge S terminal. With an ohmmeter on the low 
scale. connect the red test lead to the 
disconnected tan/white wire and the black test 
lead to the indicator gauge G terminal. Move the 
trim switch to the UP position and run the engine 
to the full trim and then the full tilt positions. 
The ohmmeter should read 82-88 ohms (full 
trim) and 0-10 ohms (fu ll tilt). 
7. If the resistance readings are not as specified 
in Step 6, check for an open circuit in the ground 
wire between the indicator gauge and the junction 
box or in the tan/white wire disconnected from 
the indicator gauge S terminal. 
8. If the wiring is good, disconnect the black 
sending leads at the terminal strip. Connect an 
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ohmmeter between the disconnected leads and 
check the resistance of the sending unit. If not 
within specifications in Step 6. replace the 
sending unit. 

Trim and Tilt Switch Circuit Test 
(1981 CIM, CIA and cm Models; 
All 1982-1983) 

Refer to Figure 15 for this procedure. 
I. With the key switch ON. connect the 
voltmeter red test lead to point EI in the junction 
box. Connect the black test lead to poin! G in 
the junction box. The meter should read battery 
voltage. 
2. If battery voltage is not shown in Step I, m<Ne 
the red test lead to point E2 on the terminal strip. 
If battery voltage is shown, check the junction 
box fuse. If no voltage is shown, look for poor 
connections or an open circuit in the wiring 
between the junction box and the battery. 
3. Move the red test lead to point E3 in the 
junction box. Move the trim switch to the DOWN 
position. If battery voltage is shown. move the 
red test lead to points E4 and E5. With the trim 
switch in the DOWN position, there should be 
voltage at each point. If voltage is shown and the 
trim motor does not run , probe connector C2 at 
the trim motor. If voltage is shown at the 
connector and the motor does not run, test the 
motor as described in this chapter. 
4. If no voltage is shown at point E3 in Step 3, 
check connector CI between the junction box and 
remote control box. If the connector is good, 
check for an open circuit in the following: 

a. Greenlwllite wire between trim switch and 
junction box. 

b. Trim switch between the green/white and 
red/white leads with the switch in the 
DOWN position . 

c. Red/white wire between trim switch and 
point EI on the terminal strip. 

5. Move the voltmeter red test lead to the 
junction box at point E6. Move the trim switch 
to the UP position. If voltage is shown, move 
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the red test lead to point E7 (trim switch DOWN) 
and then point E8 (trim switch UP). If voltage 
is shown at each point, check connector C2 at 
the trim motor. If voltage is shown at the 
connector and the motor still does not run , test 
it as described in this chapter. 
6. If there is no voltage at point E6, check 
connector CI between the junction box and 
remote control box. If the connector is good, 
check for an open circuit in the following: 

a. Blue/white wire between the junction box 
and remote control box . 

h. Trim switch between the blue/white and 
red/white leads with the switch in the up 
position. 

c. Red/white wire between trim switch and 
point EI on the terminal strip. 

Trim Indicator Circuit Test 
(1981 CIM, CIA and cm Models; 
All 1982-1983) 

Refer to Figure 15 for this procedure. 
I. Thrn the key switch ON . 
2. Connect the voltmeter red test lead to point 
E9 on the indicator gauge. Connect the black test 
lead to the indicator gauge G terminal. If battery 
voltage is shown, proceed with Step 5. . 
3. Ifbattery voltage is not shown in Step 2, move 
the red test lead to point EIO (accessory plug). 
If voltage is shown, there is an open in the circuit 
between the accessory plug and the trim indicator 
gauge. 
4. If there is no voltage in Step 3, move the red 
test lead to point Ell (key switch accessory 
terminal). If no voltage is shown at point Ell, 
look for a bad fuse or open in the key switch 
wiring. If the fuse and wiring are good, replace 
the switch. 
5. Thm the key switch OFF. 
6. Disconnect the white/tan wire at the indicator 
gauge S terminal. With an ohmmeter on the low 
scale, connect the red test lead to the 
disconnected tan/white wire and the black test 
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lead to the indicator gauge G terminal. Move the 
trim switch to the UP position and run the engine 
to the full trim in (down) and then the full tilt 
(up) positions. The ohmmeter should read 82-88 
ohms (full trim) and 0-10 ohms (full tilt). 
7. If the resistance readings are not as specified 
in Step 6, check for an open circuit in the ground 
wire between the indicator gauge and the junction 
box or in the white/tan wire disconnected from 
the indicator gauge S terminal. 
8. If the wiring is good , disconnect the black 
sending leads at the terminal strip. Connect an 
ohmmeter between the disconnected sender leads 
and check the resistance of the sending unit. If 
not within specifications in Step 6, replace the 
sending unit. 

Trim and Tilt Switch 
Circuit Test (1984-on) 

Refer to Figure 16 (fused) or Figure 17 (non­
fused) for this procedure. 
I. With the key switch ON, connect the 
voltmeter red test lead to point EI in the junction 
box. Connect the black test lead to point G in 
the junction box. The meter should read battery 
voltage. 
2. If battery voltage is not shown in Step I, move 
the red test lead to point E2 on the starter 
solenoid. If battery voltage is shown, check the 
red lead and connections to the junction box 
(non-fused) or the junction box fuse. If no voltage 
is shown, look for poor connections or an open 
ci rcuit in the wiring between the junction box 
and the battery. 
3. Move the red test lead to point E3 in the 
junction box. Move the trim switch to the DOWN 
position. If battery voltage is shown, move the 
red test lead to points E4 and E5. With the trim 
switch in the DOWN position , there should be 
voltage at each point. If voltage is shown and the 
trim motor does not run, probe connector C2 at 
the trim motor. If voltage is shown at the 
connector and the motor does not run, test the 
motor as described in this chapter. 
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4. If no voltage is shown at point E3 in Step 3, 
check connector CI between the junction box and 
remote control box. If the connector is good, 
check for an open circuit in the following: 

a. Green/white wire between trim switch and 
junction box. 

b. Trim switch between the green/white and 
red/white leads with the switch in the 
DOWN position. 

c. Red/white wire between trim switch and 
point EI on the terminal strip (disconnect 
connector CI). 

5. On non-fused models, check for an open in 
the the purple lead between the key switch and 
point EIA with an ohmmeter: 

a. If the wire checks out good, test key switch 
with a voltmeter. 

b. If there is no voltage at the key switch, 
check the switch continuity with an 
ohmmeter. 

c. If the switch is good, check the engine fuse 
and lead to the key switch . 

6. Move the voltmeter red test lead to the 
junction box at point E6. Move the trim switch 
to the UP position. If voltage is shown, move 
the red test lead to point E7 (trim switch DOWN) 
and then point E8 (trim switch UP). If voltage 
is shown at each point, check connector C2 at 
the trim motor. If voltage is shown at the 
connector and the motor still does not run, test 
it as described in this chapter. 
7. If there is no voltage at point E6, check 
connector CI between the junction box and 
remote control box. If the connector is good, 
check for an open ci rcuit in the following: 

a. Blue/white wire between the junction box 
and remote control box. 

b. Trim switch between the blue/white and 
red/white leads with the switch in the UP 
position. 
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c. Red/white wire between trim switch and 
point EI on the terminal strip (connector 
Cl disconnected). 

8. On non-fused models, repeat Step 5. 

Trim Indicator 
Circuit Test (1984-on) 

Refer to Figure 16 (non-fused) or Figure 17 
(fused) for this procedure. 
I. Turn the key switch ON . 
2. Connect the voltmeter red test lead to point 
E9 on the indicator gauge. Connect the black test 
lead to the indicator gauge G terminal. If battery 
voltage is shown, proceed with Step 5. 
3. If battery voltage is not shown in Step 2, move 
the red test lead to point EIO (accessory plug). 
If voltage is shown, there is an open in the circuit 
between the accessory plug and the trim indicator 
gauge. 
4. If there is no voltage in Step 3, move the red 
test lead to point Ell (key switch accessory 
terminal). If no voltage is shown at point Ell, 
look for a bad fuse or open in the key switch 
wiring. If the fuse and wiring are good, replace 
the switch. 
5. Turn the key switch OFF. 
6. Disconnect the white/tan wire at the indicator 
gauge S terminal. With an ohmmeter on the low 
scale, connect the red test lead to the 
disconnected tan/white wire and the black te t 
lead to the indicator gauge G terminal. Move the 
trim switch to the UP position and run the engine 
to the full trim in (down) and then the full tilt 
(up) positions. The ohmmeter should read 82-88 
ohms (full trim) and 0-10 ohms (full tilt). 
7. If the resistance readings are not as specified 
in Step 6, check for an open circuit in the ground 
wire between the indicator gauge and the junction 
box or in the white/tan wire disconnected from 
the indicator gauge S terminal. 
8. If the wiring is good, disconnect the black 
sending leads at the terminal strip. Connect an 
ohmmeter between the disconnected sender leads 
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and check the resistance of the sending unit. If 
not within specifications in Step 6, replace the 
sending unit. 

TRIM AND TILT 
MOTOR TESTING 

Amperage Test 

This test evaluates the pump output pressure 
by determining the current requirements of the 
pump motor. Readings must be taken with the 
boat at rest. 
\. Connect an ammeter between the positive 
battery terminal and the heavy red cable at the 
trimltilt solenoid. 
2. Move the trim switch to the UP position and 
note the meter reading, then move the trim switch 
10 the DOWN position and note that reading. 
3. Compare the readings obtained in Step 2 to 
Table 1: 

a. If the current draw is within specifications, 
the motor, hydraulic pump and relief valves 
are working properly. 

b. A low current draw indicates an internal 
leak in the pump. 

c. A high current draw in either the UP or 
DOWN position indicates a problem in the 
motor or pump. Remove the motor and 
perform a no-load current draw test as 
described in this chapter. 

No-load Current Draw Test 

This procedure can be used with any trim and 
till motor. It requires the use of a volt-ammeter 
with a variable resistance. 
\. Remove the motor from the trim/tilt system 
as described in this chapter. 
2. Connect a volt-ammeter to the motor and a 
fully charged battery according to manufacturer's 
insttuctions. 
3. With the variable resistance at a maximum, 
note the voltage reading. 
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4. Disconnect the motor from the battery and 
reduce the resistance of the rheostat until the 
voltmeter reading in Step 3 is obtained. 
5. Read the ammeter scale and compare to Thble 
2. If the current draw is not within specifications, 
repair or replace the motor. 

SYSTEM REMOVAL! 
INSTALLATION 

The entire system must be removed on both 
external and internal power trim and tilt models 
in order to service the motor or the trimltilt 
cylinders . 

External System 

I. Disconnect the trim motor electrical 
connector. 
2. Remove the nuts and bolts holding the trim 
and tilt cylinder piston eyes 10 the motor. 
3. Remove the bolts holding the power trim and 
tilt unit to the motor and transom. 
4. Remove the trim and tilt unit. 
5. Installation is the reverse of removal. Tighten 
all fasteners securely. 

Internal System (1976-1980) 

I. Remove the motor from the boat. 
2. Hold the lilt tube bolt head with one wrench 
and remove the tilt tube nut. 
3. Mark the thrust rod location and remove the 
rod. 

NOTE 
Corrosion affects the stem brocket screws 
on these models when tile boat is used 
in salt water and the motor or boat has 
a sacrificial anode. Corrosion-resistant 
screws part No. 318612 and pari No. 
552968 should be installed Oil such 
applications during reinstallation. 

4. Remove the screws on each side holding the 
power trim manifold to the stern brackets. 
Remove the stern brackets. 

10 
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5. Remove the tilt cylinder pin spring clip 
(Figure 18) . Support the power trim manifold 
weight and remove the tilt cylinder pin with a 
punch and hammer. 
6. Remove the power trim manifold. 
7. Installation is the reverse of removal. 
Lubricate the tilt cylinder pin with OMC Triple­
Guard grease. Tighten the tilt tube nut to 24-26 
ft .- lb. 

Internal System (1981-on) 

I. Mark the angle adjusting rod location. 
Remove the rod. 
2. Lift the engine by hand and engage the tilt 
trail lock to hold the engine up. 
3. Remove the tilt cylinder pin spring clip 
(Figure 18). Remove the tilt cylinder pin with 
a punch and hammer and retract the cylinder 
manually. 

NOTE 
Corrosion affects the stem bracket screws 
on these models when the boat is lIsed 
ill salt water and the motor or boat has 
a sacrificial anode. Corrosion-resistatll 
screws part No. 318612 and part No . 

• 
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552968 should be illstalled on such 
applications during reinstallation. 

4 . Remove the screws on each side holding the 
power trim manifold to the stem brackets. 
5. Angle the power trim manifold down and out 
of the stern brackets, pulling the control cable 
through the bracket. 
6. Installation is the reverse of removal. 
Lubricate the tilt cylinder pin with OMC Triple­
Guard grease. Tighten all fasteners securely. 
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Table 1 CURRENT DRAW (AMPS) AND DURATION 
(UNDER LOAD CONDITIONS) 

Presto lite Bosch Showa Showa 
Prestollte Part No. Part No. (3 In. Dla.) (2A In. Dla.) 
Part No. 393988' 393988 Part No. Part No. 

Unit movement 393259' & 394176 &394176 394176 394176 

Trimming up 20·25 11·15 7·10 5·8 7·9 
Tilting up 20·25 11-15 7·10 8·10 9·12 
Full tilt up (stall) 40·44 30·35 30·35 19·23 25·29 
Tilting down 18·22 12·16 10·13 - -
Trimming down 18·22 12·16 10·13 - -
Full trim down (stall) 28·32 21·25 18·32 14·18 12·17 

Time In Seconds 

Trimming up 5·7 7·9 7·9 8·10 8·10 
Tilting up 5·7 7·9 6·9 7·9 6·7 
Tilting down 5·6 8·11 8·10 - -
Trimming down 6·8 7·10 6·8 - -
Trim In to full tilt up 16·17 15·20 14·16 16·18 14·16 
Full tilt up to trim In 16·17 15·20 15·20 16·18 15·17 

1. Code doled 8·R or before. 
2. Code daled 9·R or after. 

Table 2 TRIM AND TILT MOTOR 
NO· LOAD CURRENT DRAW 

External system 
Calco pump 20 amps 
Prestollte pump 18 amps 

Internal system 
Prestollte 1 
Part No. 393259 7·9 amps 
Part No. 393988 and 394176 (Prior to 1988) 6·8 amps 
1988·1989 7 amps 

Sosch 
Prior to 1988 6·8 amps 
1988·1989 4.5 amps 

Showo 4.5 amps 

• 



 
 

Chapter Twelve 

Sea Drives 

OMC Sea Drives were introduced in 1982. The 
models available by year are as follows: 
1982-2.5L and 2.6L; 1983- 1.6L, 2.5L and 
2.6L; 1984-1.6L (S-type), 2.5L and 2.6L (S­
type) and 2.6L (ducted); 1985- 1.6L (S-type), 
2.5L and 2.6L (S-type) and 2.6L (ducted); 
1986-1.6L and 2.6L; 1987-1.6L, 1.8L, 2.6L and 
2.7L; 1988-1.6L, 1.8L, 2.6L and 2.7L; 
1989-1.6L, 2.0L and 3.0L. Service on the 
outboard motor assembly of the Sea Drive is the 
same as a standard outboard motor. The outboard 
motor assembly on a 1.6L Sea Drive is in relation 
to a V-4 cross-flow outboard motor (110-115 hp). 
The outboard motor assembly on a 1.8L Sea 
Drive and a 2.0L Sea Drive is in relation to a 
V-4 loop-charged outboard motor (140 hp). The 
outboard motor assembly on a 2.5L Sea Drive 
is in relation to a V-6 cross-flow outboard motor 
(175-185 hpj . The outboard motor assembly on 
a 2.6L Sea Drive is in relation to a V-6 cross­
flow outboard motor (200 hp). The outboard 
motor assembly on a 2.7L Sea Drive and a 3.0L 
Sea Drive is in relation to a V-6 loop-charged 

outboard motor (225 hpj . Only service that is 
unique to the Sea Drive will be covered in this 
chapter. For service that is related to the outboard 
motor portion of the Sea Drive assembly, refer 
to the respective chapter covering desired 
maintenance or service infom1ation . Note model 
year, engine design and/or related outboard 
motor horsepower when determining 
maintenance or service information applicable 
to your year and model of Sea Drive. 

SELECTRIM/TILT'" 
(1983-1989 L6L) 

Components 

The unit consists of a valve body assembly, 
oil pump, electric motor, trim cylinder and 
combination tilt cylinder/shock absorber 
mounted on an anchor bracket. A rubber hose 
connects the anchor bracket reservoir to the 
remote reservoir. 
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Operation 

Moving the trim/tilt switch to the UP position 
closes the pump motor circuit. The motor drives 
the oil pump, forcing oil into the UP side of the 
trim and tilt cylinders. Because of system design, 
the trim cylinder functions first and moves the 
outboard motor upward the first 0° to 17°. At 17°, 
the trim cylinder is fully extended and the 
hydraulic fluid is diverted into the tilt cylinder, 
which moves the outboard motor through the 
final 45° of travel. 

Moving the trim/tilt switch to the DOWN 
position also closes the pump motor circuit. The 
reversible motor runs in the opposite direction, 
forcing oil into the tilt cylinder and bringing the 
outboard motor back to the Ir position, where 
the trim cylinder lowers the outboard motor the 
remainder of the way. 

The power tilt will temporarily maintain the 
engine at any angle within its range to allow 
shallow water operation at slow speed, launching, 
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beaching or trailering. At about 3,000 rpm, 
however, the trim-up relief valve will open and 
automatically lower the engine to its fully 
trImmed out (17°) position. 

A manual release valve with a slotted head per­
mits manual raising and lowering of the outboard 
motor through the tilt range (17-45°). 

A trim gauge sending unit is mounted on a 
bracket located on the inside of the outboard 
motor mounting brackets. The sending unit uses 
a calibrated lever positioned against the trim 
cylinder to calculate trim angle. Access to the 
sending unit requires the outboard motor to be 
fully tilted. 

Hydraulic Pump Fluid Check 

I. Tilt the outboard motor to its full UP position. 
2. Check the fluid level in the remote reservoir 
(Figure 1, typical). The fluid should be level with 
the reservoir "FULL" mark. 
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3. If needed. remove the remote reservoir fill cap 
and add OMC Power Trim/Tilt fluid until proper 
level is obtained . 

Hydraulic Pump Fluid Refill 

Follow this procedure when a large amount of 
fluid has been lost due to an overhaul of the 
S}~lem or a leakage that has been corrected. 
I. Remove the remote reservoi r (Figure I. 
typical) fill cap and add OMC Power TrimITilt 
fluid as needed to bring the reservoir to the 
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"'FULL" mark . Make sure the pistons are fully 
extended. 
2. Loosen oil pump bleed screw (Figure 2) and 
allow fluid to escape around plug threads until 
no air bubbles are noted in fluid. Then retighten 
plug securely. 
3. Recheck remote reservoir fluid level. 
4. Run the pump motor while rechecking the oil 
level. Add fluid to the remote reservoir if needed. 
Cycle the trim/tilt assembly full up and full down 
at least 5 times, adding oil as required between 
cycles when the trim and lilt cylinders are fully 
extended. 
5. Recharge the battery. See Chapter Seven. 

Troubleshooting 

Whenever a problem develops in the power 
trim/tilt system, the initial step is to determine 
whether the problem is in the electrical or 
hydraulic system. Electrical tests are given in this 
chapter. If the problem appears to be in the 
hydraulic system, refer it to a dealer or qualified 
spec ialist for necessary service. 

To determine whether the problem is in the 
electric or hydraulic system, proceed as follows: 
I. Make sure the plug-in connectors are properly 
engaged and all terminals and wires are free of 
corrosion. Tighten and clean as required. 
2. Make sure the battery is fully charged. Charge 
or replace as required. 
3. Check the system fuse. 
4. Check the fluid level as described in this 
chapter. Add fluid if needed . 

NOTE 
77,e power trimllilt mechanism does not 
need ro be remo.'ed from the boat's 
transom ro perform the fol/oll'ing test. 

5. Proceed as follows to install OMC Trim and 
Tilt Pressure Tester part No. 390010 (Figure 3) : 

a. Remove manual release valve retaining 
ring (Figure 4). 

b. Operate trim/ tilt motor to completely 
retract all cylinders. 
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c. Rotate manual release valve I full turn 
counterclockwise. 

d. Place a drain pan under the manual release 
valve. 

e. Momentarily operate trim/tilt motor in the 
"UP" direction and then in the "DOWN" 
direction. 

CAUTION 
Residl/al IIydraulic pressure /l/oy be 
present when mallual release \-'all'e is 
remo\'ed. To pre\'elll personal injury, 
make Slire prorectil'e eye wear is l\.vrll 

alld cover /l/all/wl release m!l'e \\ 'i,II a 
c10tll dllrillR relllllm/. 

f. Slowly rotate manual release valve 
counterclockwise to remove. 

g. Securely screw pressure gauge and adapter 
together. Adapter "B" is used to test the 
UP circuit and adapter "A" IS used to test 
the DOWN circuit. 

h. Install pressure gauge and adapter into 
manual release valve passage and tighten 
to 5-10 in.-Ib. Do not overtighten as 
damage to O-ring in end of adapter may 
result. 

I. Operate unit UP and DOWN several 
L)'c1es. then recheck and add fluid to 
remote reservoir as needed . 

6. Perform the following operations and note the 
pressure gauge readtngs: 

a. Install pressure gauge and adapter "B" into 
manual release valve passage. 

b. Operate trim/tilt motor to extend cylinders 
(UP direction). Pressure gauge should read 
approximately 200 psi as the trim cylinder 
is extending and approximately 450 psi as 
the tilt cylinder is extending. Pressure 
gauge should read approximately 1250 psi 
as the unit ,tails. Pressure gauge should 
not drop by more than 200 psi from the 
stall reading when the trim/tilt motor is 
stopped. 

c. Install pressure gauge and adapter "A" into 
manual release valve passage. 
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d. Operate trim/tilt motor to retract cylinders 
(DOWN direction). Pressure gauge should 
read approximately SOO psi as cylinders are 
retracting. Pressure gauge should read 
approximately SOO psi as the unit stalls. 
Pressure gauge should not drop by more 
than 200 psi from the stall read ing when 
the trim/tilt motor is stopped. 

7. If the system fails any pa rt of Step 6, the 
problem is hydrau lic. If the hydraulic system 
checks out satisfactori ly. the problem is in the 
electric system. 

Trim a nd Tilt Switch Circuit Test 

Refer to Figure 5 fo r th is procedure. 
\. With the key switch ON , connect the 
voltmeter red test lead to point EI in the trim/tilt 
junction box. Connect the black test lead to point 
G in the trim/tilt junction box. The meter should 
read battery vol tage. 
2. If battery voltage is not shown in Step I, move 
the red test lead to point 11 in the battery junction 
box. If battery voltage is shown, check the bauery 
junction box 50 amp fuse. If fuse is good, look 
for poor connections o r an open ci rcuit in the 
fuse holder and connecting wiri ng. 
3. Move the red test lead to po int E3 in the 
trim/ti lt junction box. Move the trim/tilt switch 
to the DOWN position. If battery voltage i 
shown. move the red test lead to points E4 and 
E5. With the trim/tilt switch in the DOWN 
position. there should be voltage at each point . 
I f voltage is shown and the trim motor does not 
run. probe connector C2 at the pump motor, If 
voltage is shown at the connector and the motor 
does not run, test the motor as described in this 
chapter. 
4. If no voltage is shown at point E3 in Step 3, 
check connector CI between the trim/tilt junction 
box and trim/ti lt switch. If the connector is good, 
check for an open circui t in the following: 

a. Green/orange wire between trim/tilt switch 
and trim/t ilt junction box. 
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b. Trim/tilt switch between the green/orange 
and purple leads with the switch in the 
DOWN position . 

S. Move the red test lead to point E6 in the 
trimltilt junction box. Move the trim/tilt switch 
to the UP position. If battery voltage is shown, 
move the red test lead to points E7 and E8. With 
the trim /tilt switch in the UP position , there 
~hould be voltage at each point. If voltage is 
~hown and the trim motor does not run, probe 
connector C2 at the pump motor. If voltage is 
shown at the connector and the motor does not 
run. test the motor as described in this chapter. 
6. I f no voltage is shown at point E6 in Step S, 
check connector CI between the trim/tilt junction 
box and trim/tilt switch . If the connector is good, 
check for an open circuit in the following: 

a. Blue/orange wire between trim/tilt switch 
and trim/tilt junction box. 

b. Trim/tilt switch between the blue/orange 
and purple leads with the switch in the UP 
position. 

Trim Indicator Circuit Test 

Refer to Figure 5 for this procedure. 
I. Turn the key switch ON. 
2. Connect the voltmeter red test lead to point 
E9 on the indicator gauge. Connect the black test 
lead to the indicator gauge G terminal. If battery 
voltage is shown, proceed with Step S. 
3. If battery voltage is not shown in Step 2, move 
the red test lead to point EIO (accessory plug) . 
I f voltage is shown, there is an open in the circuit 
between the accessory plug and the trim indicator 
gauge. 
4. If there is no voltage in Step 3, move the red 
test lead to accessory terminal on key switch. If 
no voltage is shown at accessory terminal, look 
for a bad fuse or open in the key switch wiring. 
If the fuse and wiring are good, replace the 
switch. 
S. Turn the key switch OFF. 
6. Disconnect the black/orange wire at the 
indicator gauge S terminal. With an ohmmeter 
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on the low scale, connect the red test lead to the 
disconnected black/orange wire and the black test 
lead to the indicator gauge G terminal. Move the 
trim switch to the DOWN position and run the 
outboard motor to the full trim in (down) and 
then the full tilt (up) positions. The ohmmeter 
should read 82-88 ohms (full trim) and 0-10 ohms 
(full tilt) . 
7. I f the res istance readings are not as specified 
in Step 6, check for an open circuit in the ground 
wire between the indicator gauge and the trimltiit 
junction box or in the black/orange wire 
disconnected from the indicator gauge S 
terminal. 
8. If the wiring is good, disconnect the black 
sending leads at the terminal strip in the trim/tilt 
junction box. Connect an ohmmeter between the 
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disconnected sender leads and check the 
resistance of the sending unit. If not within 
specifications in Step 6, replace the sending unit 
(Figure 6) . 

Trim and Tilt Motor Testing 
Amperage Test 

Thi test evaluates the pump output pressure 
by determining the current requirements of the 
pump motor (Figure 7). Readings must be taken 
with the boat at rest. 
I. Connect an ammeter bet ween the positive 
banery terminal and the heavy red cable at the 
battery junction box. 
2. Move the trim/tilt switch to the UP position 
and note the meter reading, then move the 
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trim/tilt switch to the DOWN position and note 
that reading. 
3. Compare the readings obtained in Step 2 to 
Table 1: 

a. If the current draw is within specifications, 
the motor, hydraulic pump and relief valves 
are working properly. 

b. A low current draw indicates a 
malfunctioning pump, leaking valves, 
weak relief valves or leaking O-rings on 
valve bodies. 

c. A high current draw in either the UP or 
DOWN position indicates a problem in the 
electric motor, hydraulic pump or relief 
valves opening at too high of pressure. 
With the motor separated from the 
hydraulic pump, perform a no-load current 
draw test as described in this chapter. 

No-load Current Draw Test 

I. Separate the electric motor (Figure 7) from 
the hydraulic pump. 
2. Connect an ammeter in series with the motor 
and a fully charged battery. Connect the motor 
blue wire (up) to the negative battery temlinal 
and the motor green wire (down) to the positive 
battery terminal. The motor shaft should rotate 
counterclockwise. Note the ammeter reading. 
Reverse the motor leads and note the ammeter 
reading. 
3. Ammeter should read a current draw of 7 
amps at a minimum of 6700 rpm. 
4. If the current draw is not within 
specifications, repair or replace the electric 1 
motor. 

System Removal/Installation 

I. Disconnect the battery cables from the battery 
terminals . 
2. Remove the remote oil reservoir from the 
mounting bracket and pour the oil into a 
container to prevent oil spillage. 
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3. Disconnect the trim sender and electric motor 
wiring harnesses at connectors located between 
respective component and trim/tiltjunction box. 
4. Rotate the manual release valve 
counterclockwise 2 full turns. 
5. Use a lifting device or physically tilt the 
outboard motor outward until the motor tilt lock 
arms (Figure 8) can be engaged to secure the 
motor at the highest tilt position. 
6. Mark sending unit bracket for correct 
repositioning on anchor bracket, then loosen 
sending unit bracket mounting screws. 
7. Loosen cylinder support mounting screws, 
then sl ide support up on slotted holes and 
retighten screws. 
8. Remove transom bracket cover to expose tilt 
cylinder upper mounting bracket. 
9. Note four wire ties and the hoses each tie 
secures for correct reassembly, then use a 
suitable tool and remove the four wire ties. 
10. Remove trailer lock rod spring by removing 
one end of the spring from the trailer lock rod 
and the other end of the spring from the anchor 
bracket. 
II. Remove the 4 screws retaining the tilt 
cylinder upper mounting bracket to the port and 
starboard engine bracket assemblies. 
12. Support the outboard motor to secure its tilt 
position, then release the tilt lock arms. Allow 
the outboard motor to lower until the tilt lock 
arms can be engaged in the lowest tilt lock 
position. Remove the pin from the tilt cylinder 
upper eyelet and upper mounting bracket. 
Remove the upper mounting bracket. 
13. Remove the 4 screws securing the anchor 
bracket to the port and starboard transom bracket 
assembly. Pull the SelecTrim/Tilt assembly 
forward enough to allow the sending unit wiring 
harness and electric motor wiring harness to be 
pulled through lower transom cutout. 
14. Withdraw the SelecTrim/Tilt assembly while 
slowly guiding the remote reservoir through the 
lower transom cutout. 
15. Installation is the reverse of removal. Note 
the following during installation: 
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a. Apply Scotch-Grip Rubber Adhesive 1300 
on anchor bracket gasket. 

b. The 2 disc locks for each of the 4 anchor 
plate mounting screws must be installed 
on the screws with the interlocking 
(teethed) side of the discs facing each 
other. Tighten screws to 45-50 ft.-lb. 

c. Tighten the 4 screws retaining the tilt 
cylinder upper mounting bracket to 45-50 
ft .-lb. 

d. Use 4 wire ties and resecure the hoses as 
noted during the removal procedure. 

e. Apply terminal grease on terminals in 
connector C2 (Figure 5). Apply terminal 
grease on back side of connector ends after 
assembling connector. 

f. Refill hydraulic system as outlined under 
Hydraulic Pump Fluid Refill in this 
chapter. 



 
 

SEA DRIVES 

SELECTRIM/TILT" 
(1987-1988 I.8L, 1989 2.0L, 1984-1985 

2.SL [S-type] , 1984-1985 2.6L [S-type], 
1986-1988 2.6L, 1987-1988 2.7L and 

19893.0L) 

Components 

The unit consists of a valve body assembly. 
oil pump, electric motor and combination trim 
and tilt cylinder/shock absorber mounted on an 
anchor bracket. A rubber hose connects the 
anchor bracket reservoir to the remote reservoir. 

Operation 

Moving the trim/tilt switch to the UP position 
closes the pump motor circuit. The motor drives 
the oil pump, forcing oil into the UP side (base) 
of the trim and tilt cylinder. The outboard motor 
first moves upward through the 0° to 17° trim 
range. The trim angle is shown on the dash 
mounted trim gauge. At Ir and through the 
remaining 45° of tilt , the trim gauge will show 
full bow up. 

Moving the trim/tilt switch to the DOWN 
position also closes the pump motor circuit. The 
reversible motor runs in the opposite direction. 
forcing oil into the DOWN side (top) of the trim 
and tilt cyl inder to lower the outboard motor. 

A manual release valve with a slotted head 
permits manual raising and lowering of the 
outboard motor through the tilt range (17-45°). 

A trim gauge sending unit is mounted on a 
bracket located on the inside of the outboard 
motor mounting brackets. The sending unit uses 
a calibrated lever positioned aga inst the trim 
cylinder to calcu late trim angle. Access to the 
sending unit requires the outboard motor to be 
fully tilted . 

Hydraulic Pump Fluid Check 

I. Ttlt the outboard motor to its full UP position. 
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2. Check the fluid level in the remote reservoir 
(Figure 1. typical). The fluid should be level with 
the reservoir "FULL" mark. 
3. If needed. remove the remote reserYOlr fill cap 
and add OMC Power Trim/Tilt fluid until proper 
level is obtained. 

Hydraulic Pump Fluid Refill 

Follow this procedure when a large amount of 
fluid has been lo,t due to an overhaul of the 
system or a leakage that has been corrected. 
I. Remove the remote reservoir (Figure 1. 
typical) fill cap and add OMC Power Trim/Tilt 
fluid as needed to bring the reservoir to the 
"FULL'" mark . Make sure the piston, are fully 
extended. 
2. Loosen oil pump bleed screw (Figure 2) and 
allow fluid to escape around plug threads until 
no air bubbles are noted in fluid. Then retighten 
plug securely. 
3. Recheck remote reservoir fluid level. 
4. Run the pump motor while rechecking the oil 
level. Add fluid to the remote reservoir if needed. 
Cycle the trim/tilt assembly full up and full down 
at least 5 times. adding oil as required between 
cycles when the trim and tilt cylinder, are fully 
extended. 
5. Recharge the battery. See Chapter Seven. 

Troubleshooting 

Whenever a problem develops in the power 
trim/tilt system. the initial step is to determine 
whether the problem is in the electrical or 
hydraulic system. Electrical tests are given in thi, 
chapter. If the problem appears to be in the 
hydraulic system. refer it to a dealer or qualified 
specialist for necessary service. 

To determine whether the problem is in the 
electric or hydraulic system. proceed as follows: 
I. Remove the SelecTrim/Tilt assembly from the 
port and starboard transom bracket as,embly as 
outlined in this chapter. 
2. Mount the SelecTrim/Tilt assembly in a 
suitable holding fixture. 
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3. Make sure the plug-in connectors are properly 
engaged and all terminals and wires are free of 
corrosion. Tighten and clean as required. 
4. Make sure the battery is fully charged. 
Charge or replace as required. 
5. Check the system fuse. 
6. Check the fluid level as described In this 
chapter. Add fluid if needed. 
7. Use OMC Trim/Tilt In-Line Pressure Tester 
part No. 983977 to test hydraulic system. Attach 
tester as follows to isolate specific components 
or circuits: 

CAUTION 
Momemarily operate trim/tilt mOlOr ill 
the "UP" directioll alld thell in the 
"DOWN" direction prior 10 loosening 
allY line fittings. Open the mantlal release 
valve one flllllllm 10 relieve any residual 
hydraulic pressure may be present. then 
close the valve. To prevent personal 
injury. make sure protective eye wear is 
lI'om and cOl'er line fittings l11th a cloth 
prior 10 looselling. 

a. Test trim-outltilt-up side of valve body and 
base of hydraulic cylinder (isolate cylinder 
from gauge)-Remove oil line from base 
of cylinder. Connect tester line between 
fitting at base of cylinder and port " B" on 
tester. Connect oil I ine removed from base 
of cylinder to port "A" on tester. 

b. Test trim-outltilt-up side of valve body and 
base of hydraulic cylinder (isolate valve 
body from gauge)-Remove oil line from 
base of cylinder. Connect tester line 
between fitting at base of cylinder and port 
"A" on tester. Connect oil line removed 
from base of cylinder to port "B" on tester. 

c. Test trim-in/tilt-down side of valve body 
and top of hydraulic cylinder (isolate 
cylinder from gauge)-Remove oil line 
from top of cylinder. Connect tester line 
between fitting at top of cylinder and port 
" B" on tester. Connect oil line removed 
from top of cylinder to port "A" on tester. 
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d. TeM trim-inltilt-down side of valve body 
and top of hydraulic cylinder (isolate valve 
body from gauge)-Remove oil line from 
top of cylinder. Connect tester line between 
fitting at top of cylinder and port "K on 
tester. Connect oil line removed from top 
of cylinder to port "B" on tester. 

8. Open shut-off valve in tester (opposite side 
of port "B") one complete turn 
counterclockwise. 
9. Operate unit UP and DOWN several cycles. 
then recheck and add fluid to remote reservoir 
as needed. 
10. When the trim!tilt motor is operated in the 
direction to extend the cylinder (UP direction) 
and OMC TrirnlTilt In-Line Pressure Tester pan 
No. 983977 is attached as outlined in Step 7a or 
Step 7b. the following pressures should be read: 

a. Pressure gauge should read approximately 
250 psi as the trim/tilt cylinder is extending 
and approximately 1800 psi as the unit 
stalls. Pressure gauge should not drop by 
more than 200 psi in 5 minutes from the 
stall reading when the trim/tilt motor is 
stopped. If leakage is noted, refer to Step 
7a or 7b. With the cylinder operated 
through a complete extended (UP) circuit, 
close shut-off val ve in tester (opposite side 
of port "B") and watch pressure gauge. 
Pressure gauge will show if leakage is 
present in valve body if pressure gauge is 
attached as outlined in Step 73 or in 
hydraulic cylinder if pressure gauge is 
attached as outlined in Step 7b. 

II. When the trim/tilt motor is operated in the 
direction to retract the cylinder (DOWN 
direction) and OMC Trim/Tilt In-Line Pressure 
Tester part No. 983977 is attached as outlined 
in Step 7c or 7d, the following pressures should 
be read : 

a. Pressure gauge should read approximately 
800 psi as the trimltilt cylinder is retracting 
and as the unit stalls. Pressure gauge 
should not drop by more than 200 psi in 
5 minutes from the stall reading when the 
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trim/tilt motor is stopped. If leakage is 
noted, refer to Step 7c or 7d. With the 
cylinder operated through a complete 
retracted (DOWN) circuit, close shut-off 
valve in tester (opposite side of port "B") 
and watch pressure gauge. Pressure gauge 
will show if leakage is present in valve 
body if pressure gauge is attached as 
outlined in Step 7c or in hydraulic cylinder 
if pressure gauge is attached as out lined 
in Step 7d. 

12. If the system fails any part of Step 10 or Step 
II, the problem is hydraulic. If the hydraulic 
system checks out satisfactorily, the problem is 
in the electric system. 

Trim and Tilt Switch Circuit Test 

Refer to Figure 5 for this procedure. 
\. With the key switch ON, connect the 
voltmeter red test lead to point EI in the trim/tilt 
junction box. Connect the black test lead to point 
G in the trimltiltjunction box. The meter should 
read battery voltage. 
2. If battery voltage is not shown in Step I, move 
the red test lead to point JI in the battery junction 
box. Ifbattery voltage is shown, check the battery 
junction box 50 amp fuse . If fuse is good, look 
for poor connections or an open circuit in the 
fuse holder and connecting wiring. 
3. Move the red test lead to point E3 in the 
trim/tilt junction box. Move the trim/tilt switch 
to the DOWN position. If battery vol tage is 
shown, move the red test lead to points E4 and 
ES. With the trim/tilt switch in the DOWN 
position, there should be voltage at each point. 
If voltage is shown and the trim motor does not 
run, probe connector C2 at the pump motor. If 
voltage is shown at the connector and the motor 
does not run, test the motor as described in this 
chapter. 
4. If no voltage is shown at point E3 in Step 3, 
check connector Cl between the trimltilt junction 
box and trim/tilt switch. If the connector is good, 
check for an open circuit in the following: 
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a. Green/orange wire between trimltilt switch 
and trim/tilt junction box. 

b. Trim/tilt switch between the green/orange 
and purple leads with the switch in the 
DOWN position. 

5. Move the red test lead to point E6 in the 
trimltilt junction box. Move the trimltilt switch 
to the UP position. If battery voltage is shown, 
move the red test lead to points E7 and E8. With 
the trim/tilt switch in the UP position, there 
should be voltage at each point. If voltage is 
shown and the trim motor does not run , probe 
connector C2 at the pump motor. If voltage is 
shown at the connector and the motor does not 
run, test the motor as described in this chapter. 
6. If no voltage is shown at point E6 in Step 5, 
check connector CI between the trim/tilt junction 
box and trim/tilt switch. If the connector is good, 
check for an open circuit in the following: 

a. Blue/orange wire between trimltilt switch 
and trim/tilt junction box. 

b. Trim/tilt switch between the blue/orange 
and purple leads with the switch in the UP 
position. 

Trim Indicator Circuit Test 

Refer to Figure 5 for this procedure. 
I. Thrn the key switch ON. 
2. Connect the voltmeter red test lead to point 
E9 on the indicator gauge. Connect the black test 
lead to the indicator gauge G terminal. If battery 
voltage is shown, proceed with Step 5. 
3. If battery voltage is not shown in Step 2, move _-.. 
the red test lead to point EIO (accessory plug). ta 
If voltage is shown, there is an open in the circuit 
between the accessory plug and the trim indicator 
gauge. 
4. If there is no voltage in Step 3, move the red 
test lead to accessory terminal on key switch . If 
no voltage is shown at accessory terminal, look 
for a bad fuse or open in the key switch wiring. 
If the fuse and wiring are good, replace the 
switch. 
5. Turn the key switch OFF. 
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6. Disconnect the black/orange wire at the 
indicator gauge S terminal. With an ohmmeter 
on the low scale, connect the red test lead to the 
disconnected black/orange wire and the black teSt 
lead to the indicator gauge G terminal. Move the 
trim switch to the DOWN position and run the 
outboard motor to the full trim in (down) and 
then the full tilt (up) positions. The ohmmeter 
should read 82-88 ohms (full trim) and 0-10 ohms 
(fu ll tilt). 
7. [fthe resistance readings are nOI as specified 
in Step 6, check for an open circuit in the ground 
wire between the indicator gauge and the trim/tilt 
junction box or in the black/orange wire 
disconnected from the indicator gauge S 
terminal. 
8. [f the wiring is good, disconnect the black 
sending leads at the terminal st rip in the trim/tilt 
junction box. Connect an ohmmeter between the 
disconnected sender leads and check the 
resistance of the sending unit. [f not within 
specifications in Step 6, replace the sending unit 
(Figure 6). 

Trim and Tilt Motor Testing 
Amperage Test 

This test evaluates the pump output pressure 
by determining the current requirements of the 
pump motor (Figure 7). Readings must be taken 
with the boat at rest. 
I. Connect an ammeter between the positive 
battery terminal and the heavy red cable at the 
battery junction box. 
2. Move the trim/tilt switch to the UP position 
and note the meter reading , then move the 
trim/tilt switch to the DOWN position and note 
that reading. 
3. Compare the readings obtained in Step 2 to 
Table 1: 

a. [fthe current draw is within specifications, 
the motor, hydraulic pump and relief valves 
are working properly. 

b. A low current draw indicates a 
malfunctioning pump, leaking valves, 
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weak relief valves or leaking O-rings on 
valve bodies. 

c. A high current draw in either the UP or 
DOWN position indicates a problem in the 
electric motor, hydraulic pump or relief 
valves opening at too high of pressure. 
With the motor separated from the 
hydraulic pump, perfom1 a no-load curren! 
draw test as described in this chapter. 

No-load Current Draw Test 

I. Separate the electric motor (Figure 7) from 
the hydraulic pump. 
2. Connect an ammeter in series with the motor 
and a fully charged battery. Connect the motor 
blue wire (up) to the negative battery terminal 
and the motor green wire (down) to the positive 
battery terminal. The motor shaft should rotate 
counterclockwise. Note the ammeter reading. 
Reverse the motor leads and note the ammeter 
reading. 
3. Ammeter should read a current draw of 7 
amps at a minimum of 6700 rpm. 
4. [f the current draw is not within 
specifications. repair or replace the electric 
motor. 

System Removal/Installation 

1. Disconnect the battery cables from the battery 
terminals. 
2. Remove the remote oil reservoir from the 
mounting bracket and pour the oil into a 
container to prevent oil spillage. 
3. Disconnect the trim sender and electric motor 
wiring hamesses at connectors located between 
respective component and trim/tilt junction box. 
4. Rotate the manual release valve 
counterclockwise 2 full turns. 
5. Use a lifting device or physically tilt the 
outboard motor outward until the motor tilt lock 
arms (Figure 8) can be engaged to secure the 
motor at the highest tilt position. 
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6. Mark sending unit bracket for correct 
repositioning on anchor bracket, then loosen 
sending unit bracket mounting screws. 
7. Loosen cylinder suppon mounting screws, 
then slide support up on slotted holes and 
retighten screws. 
8. Place a sling around midsection of outboard 
motor and use a suitable lifting device to suppon 
assembly, thus relieving load on hydraulic 
cylinder. 
9. Remove one screw from hydraulic cylinder 
upper pin (Figure 9). 
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10. Use a suitable punch and mallet to drive 
hydraulic cylinder upper pin from swivel bracket. 
II. With the outboard motor \upported by the 
sling and suitable lifting device in the full tilt 
position, release the tilt lock arms. Allow the 
outboard motor to lower until the tilt lock amlS 
can be engaged in the lowest tilt lock position . 
12. Remove the bushings from the hydraulic 
cylinder upper eyelet. 
13. Remm'e the 4 screws securing the anchor 
bracket to the pon and starlxlard tran.';()m bracket 
assembly. Pull the SelecTrim Tilt assembly 
forward enough to allow the sending unit wiring 
harness and electric motor wiring harness to be 
pulled through lower transom cutout. 
14. Withdraw the SelecTrim/Tilt assembly while 
slowly guiding the remote reservoir through the 
lower transom cutout. 
15. Installation is the reverse of removal. Ole 
the following during installation: 

a. Apply Scotch-Grip Rubber Adhesive 1300 
on anchor bracket gasket. 

b. The 2 disc locks for each of the 4 anchor 
plate mounting screws must be installed 
on the screws with the interlocking 
(teethed) side of the discs facing each 
other. Tighten crews to 45-50 ft.-lb. 

c. Tighten the screw retaining the hydraulic 
cylinder upper tilt pin to 18-20 ft.- lb. 
(Figure 9) . 

d. Apply terminal grease on terminals in 
connector C2 (Figure 5). Apply terminal 
grease on back side of connector ends after 
assembling connector. 

e. Refill hydraulic system as outlined under 12 
Hydraulic Pump Fluid Refill in this 
chapter. 

• 1'IIbl. 1 I. on the following p.g .. 
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Trimming up 
Tilting up 
Full tilt up (stall) 
Tilting down 
Trimming down 
Full trim down (stall) 
Trim In to full tilt up 
Full tilt up to trim in 

Table 1 CURRENT DRAW (AMPS) AND DURATION 
(UNDER LOAD CONDITIONS) 

1983·1989 1.6L 

Amps 

12·14 
15·17 
25·30 
11·13 
13·15 
22·26 

CHAPTER TWELVE 

Time In Seconds 

11·14 
12·16 

12·16 
11·14 

24·29 
23·28 

1987·1988 1.8L, 1989 2.0L, 1984·1985 2.5L IS.typel, 1984·1985 2.6L IS.typel, 
1986·1988 2.6L, 1987·1988 2.7L and 1989 3.0L 

Amps Time In Seconds 

Trimming up 13·15 10·12 
Tilting up 13·15 27·31 
Tilting down 11·13 25·29 
Trimming down 11·13 9·12 
Trim in to full tilt up 38·44 
Full tilt up to trim in 11·13 36·41 

• 
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I • 

i 
i 
i 
i 
i 
i 
I 
i 
i 
!_._._._._._._._._._._._._._._._._._._._._._._. I 

I I 

I 
i 

1---- ----------1 
i 
i 
i 
i 

ENOI NE 
KilL 
SWITCH 

DIAGRAM KEY 
----- BLACK RED PURPLE 
------- BLACK AND WHITE _____ ORANGE "" . ............ , PURPLE AN D RED 

.... .. ......... BLACK AND ORANGE ORANGE AND BLUE 

BLACK AND BROWN ORANGE AND GREEN 
---- BROWN 

I 

gf:c~Clt~~ -----------------' 
IG NITION 
UNIT 

.... GIICM.I JoIO 

----·II-~~OIUOftTION 
• • _ . _ . _ . _ . BLACK AND YELLOW 

~~~_.WHnE 

, ............ YEllOW )000000 BROWN AND YEllOW -t-.. O CONN£CTION 

WHITE AND BLACK 

GRAY 

••• •• ••••• •••••• ••• GRAY AND YELLOW 

• .,.",,,, .. , YE l lOW AND REO ______ BROWN AND WHITE 

-~ ___ YEllOW AN D PU RPLE TAN 
• _ _ _ ____ GREE N 

••••••••••• BLUE 
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CON NECTOR 
0" 

"" 

I 
I 
I 
I 
I 

_I 

EVINRUDE 198060 HP & 1981 50/60 HP 

t
-.~.-... - r~::::----I 

~ mig i L~L~ I 
SPAR!'; COil - SpIRK COIL - I 

PlUG PLUG I 
, 

I , 
I , 
I 

, ...... , .. " .... .. ...... ~ 

I 
I 
I 
I - : I ~ ___ ~ 
I I , . 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
II 
I I 
II 

I 

.--................... IGNITION 
SWITCH 

, , 

. , 
, , 

FUSf · 

, , 

WIRING DIAGRAMS 

o 
g : 

0000000 , 
o , 
o , 
o , 
o , 
o ., 
o , 
o , 
o , 
o , 
o , g,.-i-___ .oJ 

0 : 

I 
I , 
I 

• I :., ..... . 
I ..... , ... : 

~ . 
" • • I T[A MINAl 

G:l1i0:7i~,r) 
t /' I ' • 

• I 
I 
I 
I 
I 
I 
I 
I 

_oJ 

1 

·······t··· ~ ............ --. 
090 
~g 

00 

'0 
. ].~ g 
, 0 

1"8 
.... .0 
, 0 

~Io , 0 
: 0, I 
'10: • : ot! 
: Of ' 

S 'ARr l:·~·~=:·: ACCESSORY • • 
C ~OK f .. 

.---~tjhJ I~J" 

• 
lilA( " 
81 A( ~ ANO WHIlE 

81 A:.r A ND ORA NGE 

8l M r AND BROWN 

aLAe" AND YEllOW 

WHII[ 

WHIT£ AND BLACK 

ORAY 

(,RA~ AND YEllO W 

START(R 
Mo r OR 
SOLE NOID 

DIAGRAM KEY 
----- "'0 
_ _ _ __ ORANGE 

QR/I,NGE ... NO BLUE 

----- QRA"IG( ANDGRl(N 
•••••••••••• YELLOW 

" "",; , YELLOW AND R[O 

YEllOW AND PURPLE 

BLU[ AND YELLOW 

••••••••••• Blur 

-- PURPLE 

PURPLE AND REO 

PURPLE AND WH ITE ____ BROWN 

BROWN AND YEllOW 

BROWN AND WHITE 

U" 

CAPACITOR 
DISCHARGE 
ICNITION 
UNIT 

.... G~OV .. D 

--~I~<CO .. .. t CIION 

--+," 0 to""(;11O" 



 
 

WIRING DIAGRAMS 

EVINRUDE 1982·1984 50 & 60 HP, REMOTE ELECTRIC START ~g" 

• • 
~ 
eO ". "'i ... '.N ' eN 

: Ji: 

.I.e liGHTING 
CONNECTOR 
ON 'AN 

I 
NEUTRAL I 
i~~~~H I 
~+--. 
~"~"'''' 

I ' 

I 
I 

I 
I 

I 
I 

I 
I 

I I ._._._. __ ._._._._._._._., 

U 

SEN50R~S 

6~~~,..,~-: . -I .f.~- :.r-.~" .. 
~ '.£,;?-- , .. __ ':/ r \ t-~ AC 

~',~ ~vt·~co" 
C""G<\3~;/ , . ,.5" 
COll/'I ;1 \ ... 

'lR.tJ I 1' 1 

Y.iif :':-"·~ -: 
t8IL~' -----.--

a I 
a I o L_.., 
a I 
a I 

: g I 
: 0 I goopoo I 

o : I 
o : I 
o : I 
o : I 
o : I 
o : I . o· •••••• , ••• p ••• 

o I : : 
I : 
I : 
I : 
I : 
I : 
I : 

481 

+l 
.. , ........ r .... ' .. : 

, , , , , , , , 
••• I , ; ,I TE AM IN"L 

CEI~nI0:~ i~'~I') t1:-i. 
ENGI NE 
KilL 
SWITCH 

I ' 
I : 
I : , , , 

: , , , , 
: , , , , 

("".,ArLJLJ.,.I,IL, 10 N ITION 
SWITCH 

.~ 

li.,TAAT 1~~:;=+:lJ ' CC£ilORY [41 
CHOKE • 1 

... ~ .. ,: 
i ~ 
i ~ 

I i ~ ........... I 
I 

BATTERY 

,-.. '\ 'I' '" " 

000000 

I • 
I . 
I 
I 
I 
I 
I 
I 
I 
I 
I : • 

OCOOa Qo 

---;:: :j ~ -: ~ g 
L4--f---~F:;;F'·;";"i· ':";"=":!.· ....... : !!§ 

~. ; -'-"_'_'_' j :0 
'--- ' ---'----ii . ., j:o 

"'!' I;,~._ •• -:.t":-'_"_"~'",'I-<-I-"'-i"i->: ' g 
l __ L ____ L _____ g 

. I a 
I a 
I a 
I a 
I a 
I 
I 

RECTIFIER CAPA c n OR 
DISCHARGE 
ION IT ION 
UNit 

DIAGRAM KEY 
---- BLACM, REO _______ ILACK AND WHilE __ __ _ ORANGE 

ILACM, ANO ORANGE ORANGE AND ILUE =_-- ILACM, ANO IROWN ORANGE AND GREEN 

ILACM, ANO YELLOW 
____ WHITE 

WHilE ANO BLACK 

GRAY 

................... CRA~ ANO YELLOW 

YELLOW 

YEl LOW AND REO 
_~_~_ YEllOW AND PURPLE 

BLUE ANO YELLOW 

••••••••••• BLUE 

---- PURPLE 

""""'" .. ,, '" PURPLE AND REO 
............... PURPLE AND WHilE 

BROWN 

)000000 BROWN AND YELLOW 
______ BROWN AND WHITE 

UN 

.G~O~"D 

-+CO~"(Cl00" 

--+--.. 0 CO"H(C"O" 
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r--I r=--~ , ~--1 
tl~r~~K I :: I 

TEMPERATURE 
W"'A~ ING 
BUZlER 

WIRING DIAGRAMS 

EVINRUDE 1973 65 HP 

TIMER 
STATOR ' N. 
CHARGE 
COil 
ASSEMBLY 

... 
" e- : , . ;, 

1 !i 
: i , 
: :, 
: ; , 
: : , 
: :, 
: :, 
: :, 
: :, 
: if 

! ! i 
II r--------.j.---------------, '-- ----~ ~ 

:, 
:, 
:, :, :, 
!: 

CHOl'.E 
SWITCH 

NtUTHl1l 
START 
·WITCH 

TACHOMETER 
LEAD 

STAAl I :~==:I ACC(S'~ORY I. • 

IGNITION 
SW ITCH 

t L--f------ --------, , I __ ---y- _ ___ _ _____ ----, t I 
, ii, 
! ,-------, , i ! 

l- •• •• ~ 
BATTERY 

• 

r­, , 
I :;" 

, , 
! 
~ 
;~~ ••• UU ..... . ....... UU •• • ~ 

........ _ ......... ~ .. .... u.uu ..... 'ur ....... . 

- - -, 

lEl~Il~I~£I1 i l:~tr ' ~' : ',t 'f'~ , t ,~~ 
~ . -. . ~ 

.................. _ •••••.. _ .......... 1 

----.. --4-lt= 
-~----------_._ -. , 

:, :, :, 
i: 
1: :, 
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" ., . , 
" " " " :, 
i ~ :, 
i ' :' 
" " " " " " " " " " :, 
" " " : , :, :, :, :, :, :, :, 

11 : 
...•• : f 
r····' , . ,..--: , 
q 
" " " " " " " " " " : , 

'-" - "] 
CAPACitOR 
DISCHA RGE 
IG NITION 
UNIT 

THERMO 
SWITCH 

DIAGRAM KEY 
BLACK 

------- SlAe ... AND WHITE 
BtACK AND ORA NGE 

lilAC ... AND 8ROWN 

WHITE 

WI1II£ AND BLACK 

GRAY 

.................. GRAY AND YElLOW 

-----"'. 
- - - _ _ ORANGE 

ORANGE AND BLUE 

----- BLACK AND YELLOw 
YEllOW 

YEllOW AND AEO 

YELLOW AND PURPLE 

BROWN AND ORANGE 
•• •••••• • •• BLUE 

--- - - PURPLE 
..... " .. ,,, .... ,, PURPLE AND RED 

....... u • •••• PURPLE AND WHITE 

BROWN 

)000000 BROWN AND YEllOW • _____ TAN 
-+NOCOHOII C'1OIo 



 
 

WIRING DIAGRAMS 

S""1( 
PLUG 

I 

I 

EVINRUDE 1974-1976 70 & 75 HP 
CI-iOK[ 
SOLENOID 

1fi--------t-------1 I 
L ___ _ 

SENSOR I TEMPERAtuAE I I 'I 
SWITCH I 

'--"t : 
~------~--~ I 

I I I L ............... ~. I 
CHOU: 
SWITCH .................. ~ .. L----l----t---

: c"--· .. ·-.. _ ...... _ ...... _ .. · .. ·i .. ] rt----~----- ' ~~~-~-

----h: L ___ ~--- I-I'l • • • 
J~~I--~~--T1 1'm I I, , ~ ~ _, , , , i:: I I ~~...,.....- ~ -~T'"-~ ...,....~- .t. :I 

H(UUIAl 
sail' 
SWITCH 

~ • o '0 uc 
!~ 
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~ ....... ' .. 
1 -"""",," 

r~'-'-'-'-' -'-! 
I 
i 

~ I I I' wr-::r~~'--''\.;'-:..J 
l, " " I' l[FIMINA( 1 --;tJt......,.~ t6t~tet I ' r" f· I ,. • • 

Ii ~~~=T""'il~ .. . l.i-t----.. ~-:~.~: ...... l--~ ... : ... ~ .... JJ · 
! I i ~ . 
I i I ~ • 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~I 

I , . 
: 1; , . , -, . , .. ; : . , 

i ~ 
i E 

! i 
'--1 · -- l'l·t·---·---·-·--t---- '---·~ -----,------

*-=---~- --=---~l_ • : 

c-- r----l'---T ., '-------'-~! i~ i ~M, i ~ 
i ~ . : 

'---~ 

~~JbJ' 
STARTER 
SOLENOID 

• .- 0 

DIAGRAM KEY 
----- BLACK REO 
------... BLACK AND WHITE _____ ORA NGE 

BLACK AND ORANGE ORANGE AND BLUE 

----- BLACK AND 8ROWN QRA"'CE AND GREEN 
•• _._._._. BlACI'; AND yELLO W ' ............ YELLOW 

WHilE ",' .......... YELLOW AND REO 
••. WHITE AND SLACK 

GRAY 

••••••••• •••••.•••• GR AY AND YEllOW 

YEllOW ANO PURPLE 

BROWN AND ORANGE 
••••••••••• BLUE 

PURPLE 

" .. """'''".,, PURPLE AND REO 
............. PURPLE ANO WHITE 

---- BROWN 

~t,.;O a BROWN ANO YellOW ______ tAN 

'-' GROYNO 

-----t--CO .... (CI'O~ 

-+-~O CO~~(CTlO .. 
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484 WIRING DIAGRAMS 

EVINRUOE 1977-1978 70 & 75 HP CHOKE 

!>PAR,.; 
PLUG 

i-r.l--l .... ~~I-t, i :~,l ~I,:r"" ti' I~~©o~:--,\ 
! """ ~ ~ 'I "'0 ~ I, 'I 1, \t ) 

~ IGNITION J 
I . 00"" i -----L .. +.......... , ~ 

I l ~ : , - 4----1 , , 
- --='::::'~':::='~-i -- 1---1 iii i 

ffMP[RAfUR[ 
SO.jSOA 
SWIIrH 

I I ' II 1 i I I ' , ~ : ,....---: - ..... t ........ -.... f.!.F .......... ~ .... ;.~ ..................... , "-1.--......,----

Ii! ! I TACHOMETER 
LEAO 

I ' 
THIS WHITE WIRE IS 
ON Ten MODElS ON 
197& Moons IT 15 
RED AND YELLOW ~ 

~ / = 11 
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r'---1-
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I 
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I
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h......, \; !""';I /--lln'~ H 
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I 
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I 
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j-:-:- '- '-'-'- '- '-
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i ; . , 
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<,IART • • • 

ACCES~ORY 1 .... --.... 
CHOl'.[ .. 

IGNI110N 
SWITCH 

• 

• 0' , 
+ 

, •..... 
BPoTTEIH 

~~J[J 
STARTER 
SOL[NOID 

DIAGRAM KEY 
----- BL"'C~ 
- ----- - 8lACil AND WHITE 

6lAe.: AND ORANGE 

----- IILACk AND BROWN 

• • _ . _ . _ . _ . liLAC!!' "''10 YEllOW 

WHITE 

WHIlE "'NO BLACK 

GRAY 

GRAY AND vELlOW 

-----ow 
---__ ORANGE 

ORA NCE AND BLUE 

- ---- ORANCE AND GREEN 
............ YElLOW 

.,.,.,.,.,.,.,.,., YEllOW AND RfO 

YHlOW AND PURPLE 

BROWN AND ORANGE 

•••• • •••••• BLUE 

PURPLE 

''''''''''''" .. " PURPLE AND REO 

............. PURPLE AND WHITE 

BROWN 

BROWN AND YElLOW __ ____ TAN 

: J-! 
" ,. 
" " , i ,. 
, ! 
, ! 

" , i , . 

CAPACITOR 
OISCHAROE ­
IONITIQI'I 
UNIT 

---+_ COOI " lCTIOfI 



 
 

WIRING DIAGRAMS 

SPARK 
PLUG 

TEMPERj\TURE 
WARNING 
IUZU A 

CONNECTOR 
D. ". 

SPARK 
PLUG 

CHOKE 

f.j' 
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!'"'.h ••••• ~ ••••••• h ••• J 
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! 

EVINRUOE 1919-198110.15 HP 
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\" 

IGNITION 
SWITCH 

---. 
~1!oJlJ 

STARlER 
SOLE NOID 

DIAGRAM KEY 
BLACK REO 

,------- BLACK AND WHITE _______ ORANGE 

. .............. BLACK AND ORANGE _ .. ,,--_ ORANGE AND BLUE 

====~ BLACK AND BROWN ORANGE AND GREEN 

----- PURPLE 
"""""" ...... PURPLE AND REO 
....... ~u .... ~~~u PURPLE AND WHITE 

BROWN 

•• _._._._. BLACK AND yElLOW .. ••••••••••• YELLOW :>000000 BIIOWN AND YEllOW 
WHITE """", VELlOW AND RED ______ BROWN AN D WHITE 

••••••••••••••• WHITE AND BLACK ____ • YELLOW AND PURPLE TAN 
GRAY ________ GREEN 

......... . . ........ GRAY AND YELLOW ••••••••••• BLUE 

"0_ .. 0 
--·f~<CO .... (C,IO .. 

--+ .. 0 CO .. N(CTIO .. 
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486 WIRING DIAGRAMS 

EVINRUDE 1982· 198470 & 75 HP 
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DIAGRAM KEY 
BLACII RED 

------- BLACK AND WHITE _____ DR ... NGE 

............... BLACK AND ORANGE - - ORANGE AND BLUE 

BLACK AND BROWN ORANGE AN D GREEN 
.. . . . . . . . .. BLACK AND YELLOW 

WH ITE 

WHITE AND BLACK 

GRAY 

.... . .............. GRAY AND YELLOW 

, ............ YEllOW 

"""", YELLOW AND RED 

YELLOW AND PUAPlE 

---- - - -- GREEN 
••••• • • • •• • BLUE 
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... " ... " .. .. ,," PURPLE ANO "EO 
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WIRING DIAGRAMS 

EVINRUDE 1973 V4 ENGINES 

, 

I ii 
, r~Y 

g~ 
TE MPEUTI,jAE 
SENSOR 
SWITCH 

'ACHOMETER 
LEAD 

liLAC'" 
.----___ BLACK AND WHITE 

............... BLACK AND ORANGE 

lUCK AND BROWN 
• • _ . _._._. IILACK ANO YELlOW 
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•••• ••••••••••• WHITE AND BLACK - GilA ... 

••••••••• ••• ••••• •• GRAY AND YELLOW 

SAFETY 
SWITCH 

CHOK E 
SOLENOID 

, , , 

TEMPERATURE 
WARNING 
BUZZER 

: l"..,._+........, 

I 
~ 

~ 
; 

, 
, 

DIAGRAM KEY 
----- '" _____ ORANGE 

:==== ORANGE AND BLUE 
ORANGE AND GREEN 

PURPLE 

"'" .... ,"" .. " PURPLE AND REO 
........ _ .. hH PURPLE AND WHilE 

BROWN 
••••••••••••• YELLOW ::>000000 BIIOWN AND YELLOW 
" " ,,,, ,,, YELLOW AND RED ______ BIIOWN AND WHITE 

YELLOW AND PURPLE TAN 

-------- GREEN 
•••• ••••••• BLUE 
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488 

-­• 

IONITION 
SWITCH 

BATlERY 

EVINRUDE 1974-1976 V4 ENGINES 

STARTER 
SOLENOID 

CHOKE 
SOLENOID 

DIAGRAM KEY 

TEMPERATURE 
WARNING 
BUZZER 

BLACK RED --------- PURPLE 
------- BLACK AND WHITE _____ ORANGE ' '''''''''" .... " PURPLE AND RED 
•• ••••• •••••••• BLACK AND ORANGE ORANGE AND BLUE .h~""""~u ...... PURPLE AND WHITE 

BLACK AND BROWN ORANGE AND GREEN BROWN 

WIRING DIAGRAMS 

_ .... . . . .... . : ,.f'7'-~-po .... 
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i 1 
: : 
: : 

, : , : , : , : 
------j 

" , : , : , : , : , : , : , : 

, 

1-67_12 

.... 0"01.1"0 

--~t~<;ONNlCTION 
•••••••••• BLAC K AND YEllOW 

WHITE 

_._------------ WHITE AND BLACK 

OR ... ' 

, •••••••••••• YELLOW )000000 BROWN AND YELLOW 
---+-",0 CONN(CTION 

.•••••••••••••••••• GRAY AND YEllOW 

"' .... """,,, YELLOW AND REO 

YELLOW AND PURPLE 

GREEN 
••••••••••• BLUE 

--____ BROWN AND WHITE - ___ UN 



 
 

WIRING DIAGRAMS 

'1'.110< 
PLUG 

•• EVINRUOE 1977 V4 ENGINES ~ ~~==a~"'lUA[ CHOKE 

I~-.--I i SWITCHES SOL[NOID 

I r~ill \ "''' ~if' ~'i ~ 
~ I ,eoo i~; - r l ~ 

I .Z . 
IGNITION , ... 0 ~ 
COil I I' COIL 2::E~ : 

OZ : L __________ <1)0 ___ I ~ 

SPAR/( 
PLUG 

'i I, I, i I 
il'i 
i i [, 
, 'II 
Il'i 
j \ I \ ! 

NEUTRAL 
SUAT 
SWnCH i 

! r . . 
I 

I-D~·.·~·:~.-.- . -.j 
i E; 

II ! 
i ~ ! 

i i ~ ... 
S"'AT I"~'~=~':I 'CC[S~OA't I_ • 
C~OKE - ' .. 

IGNITION 
SWITCH 

STARnR 
SOLENOID 

DIAGRAM KEY 

AL C TlfllR 

----- IlLACK RED PURPLE 
.------- BLACK AND WHITE _____ ORANGE .... "",, ........ PURPLE AND REO 

............... BLACK AND ORANGE ORANGE AND BLUE •••• u ....... PURPLE AND WHITE 

~~~~~ BLACK AND BROWN ORANGE AND GREEN BROWN 

•••••••••• BLACK AND YELLOW < ............ YELLOW )000000 BROWN AND YEllOW 
~~~== WHITE ,"' .. """ YEllOW AND REO ______ BROWN AND WHITE 

••••••••••••••• WHITE AND BlACII VEllOW AND P\JRPLE TAN 

ORAV 
________ ORE[N 

... . ............... ORA'!' AND VElLOW •••••••• • •• BL\J[ 

TIM[R 
SUTOR 

'"' CHARGt 
COil 
ASSEMBLY 

('0' 
> 

, 
: , , 
: , , , , , , , , , , , 
I " 

, 
o 
o 

..... ClItOUND 

--·I~<C'~NN(C"ON 

--+ .. 0 CO/; .. tCI~N 
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BATTERY 

EVINRUDE 1978·1979 V4 ENGINES 
START£R 
SOLE NOID 

.t4r~p:, 
L------Jlr--l 

, , , , 
: 

STAAT[R 
MOT OR 

~USl) , 
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._.a._._.: I ..... _-.- .... _-- .... i . : ..... - ... -... 
o 1 ........................ .................... r'" ["":1'·· .. 1 I ! 
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',I AI>l I'.~.~=:::. 
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i : ••••. : : 
~.-."! it 
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CAPACITOR 
DISCH AAG£ 
IGNITION 
UNIT , ' 

~ 
e 

-------=-_ -L -~-l; 
I ~

..... I 
, I 

. I 

I ' ..... ,--w~·-:::-i 
'-----,~) ~l 

,~,-,~." ~-~ ~ IG "flON .... = COlll T 
SPARI( 
PLUG 

SPA"'K 
PLUG 

;2m , aJl "M'''''U", IGNITION.... SENSOR 
COil. T SWITCH SWITCH COIL ' SPAR I( COil] 51"""1( 

PLUG PLUG 

DIAGRAM KEY 
----- 8U\C~ REO 
-----__ IAN _____ OA /IoNGE 

BlAe ~ AND ORANGE ORANGE AND BLUE 

----- BLAt p, AND BROWN ORANGE AND GREEN 
•• _._._._. 1!l"'C~ ANOYELlOW ............ YELLOW 

WHITE """", YELLOW AND REO 

WHITl AN('\ BLACK 

CoRAT 
...••.•.••.••••• t".IlAt AND YHlOW 

____ • GREEN AND WHITE 

GREEN 

••••••••••• BLUE 

PURPLE 
......... " ....... PURPLE A ND RED 

............. PURPLE AND WHilE 

BROWN 

)000000 BROWN AND YELLOW 
______ BROWN AND WHITE 

BlU£ AN D WHIlE 

.. c~ou~o 

-+CO" ",ICTOOM 

~NO(OtIMICTIO" 
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BATTERY 

EVINRUDE 1982-1984 V4 ENGINES. MANUAL TRIM AND TILT 

STARTER 
SOLENOID 
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DIAGRAM KEY 
SlAe" RED 

------... TAN _____ OR ANGE 

8LAe .. AN D ORANGE ORANGE AND BLUE 

BLACK AND IIROWN ORANGE AND GREEN 

•• • • • •• • • • SlAe,," AND yEllOW' .... •••• .... YELLOW 

WHITE " .......... , .. YEllOW AND RE O 

WHIT[ AN [l BLACK GREEN AND WHITE 

GRAY GREE N 

GR AY AND YELLOW ••••••••••• BLUE 

-- PURPLE 

""" ... "" .. ," PURPLE AND RED 

............. PURPLE AND WHITE 

BROWN 
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BLue AND WHITE 
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WIRING DIAGRAMS 

H'G. 

EVINRUDE 1984 V4 ENGINES, 
POWER TRIM AND TILT 

forGot, 
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WARN ING ~ 
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STAAT rt' ~::::~~~ SWITCH • 0 , . ...... J - :... 
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: ' , ' : : • I BLOC'" 

: ~ .' ~ ! i ._._._.-i :, : 
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(;! f! ! ""u"' IO HIllO N IG NITIO N SENSOR 
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SPARK SPARK 
PLUG PLUG 
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,o.~- ~-------, PRESSURE 
_ SWITCH ~ 

~ .... 
TE M PERAtURE 
SENSOR 
SWITCH 

DIAGRAM KEY 
----- ILAC" RfO 
------_ TAN _ _ _ __ ORA"IO£ 

BLACII AND ORANGE QR /I,NGE AND BLUE 

----- BLACK AND BROWN ORANOE AND GREEN 

•• - . - . -.- . 8lAC';' AND yELLOW'.··········· YELLOW 

= WHilE " "" ", YfllDWANDRED 

WHITE AND BLACK 

GRAY 

•.•.••••.••••.•• GRAY AND YHlOW 

GREEN AND WHITE 
________ GR[EN 
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494 WIRING DIAGRAMS 

S URfER 
SOLENOID 

EVINRUDE 1976 V6 ENGINES ....... __ ._-_ ..... . 
,rtr~~l 

'----ill ~l 
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r~,o. r~,o. r~,o. ~, ~, ~, 
SPARK SPARK SPARK SENSOR 
PtUG PLUG Pltle SWITCH 

SPARI( SPARK SPAIII( 
PLUG PLUG PLUG 

• DIAGRAM KEY 
----- B LACI( - ______ TAN 

BLACK AN D ORANGE 

----- BLAC ' AND BII OWN 

Bl l CK AND YEl LOW 

WH IT[ 

BLACK A.NO YEl lOW 

GRAY 

.. .............. CRAl AND YULOW 

----''0 
_____ ORANGE 

ORANGE AND SLUE 

----- ORANGE AND GREEN 

YElLOW 

YElLOW AND REO 
_~ ___ YElLOW AND PURPLE 

GHEEN 

••••••••••• BLUE 

----- PURPLE 

,,,"""''', .... , PURPLE AND REO 

................ PURPLE A.NO WHITE 

BROWN 

)000000 BROWN AND YElLOW 
__ ...... _ ... BROWN AND WHITE 

RED AND WHITE 

.... G.OUNO 

--.. _ CO .... lCllOt< 

-+--NO CO .. N(CllO" 



 
 

WIRING DIAGRAMS 

TEMPERATURE 
WARNING 
BUZZEll TACHOMETER 
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____ WHITE 

BLACK AND YElLOW 

GRAY 

GRAY AND YELLOW 

• 
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I 

DIAGRAM KEY 
---- '" _____ DR.r. NOE 

ORANGE AND BLUE 

----- ORANGE AND GREEN 

YEllOW 

YELLOW AND REO 

YELLOW AND PURPLE 

OIlEEN 
••••••••••• BLUE 

PURPLE 

''''"''''"" .. ,, PURPLE AND REO 

............. PURPLE AND WHITE 

BROWN 

BROWN AND YELLOW 
______ BROWN AND WHITE 

REO AND WHITE 
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496 WIRING DIAGRAMS 

STARTEA 
SOLENOID 
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00000000000000 o :._ ........................ . 
grr 
0: : 
gi l r---!/ 
g: ! 
0: : 
0 - : 

@ ....... 

§ ~ I TIMER 
STATOR 
AND 
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SWITCH 
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CHO~I ... 

• 
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DIAGRAM KEY 

: 
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! 

----- BLACK REO 
- ------ 'AN ____ _ ORANGE 

BLACK AND ORANGE ORANGE AND BLUE 

- ---- BLACK AND BROWN ORANGE AND GREEN 

---- PURPLE 
""""',, ... ,," PURPLE AND REO 

.~ •••• ~ .... ~~. PURPLE AND WHITE 

BROWN 

.G~OYNO 

--~t .... "C.)NNIC11OO1 

• • _ . _ . _ . _ . BLACK AND YEllOW 

~~~~~WHITE 

BLACK AND YElLOW 
GRAY 

GRAY AND YEllOW 
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.................. YELLOW AND REO 
_____ YEllOW AND PURPLE 
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• •• • • • • • ••• BLUE 
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______ BROWN AND WHitE 

REO AND WHITE 
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WIRING DIAGRAMS 

EVINRUDE 1979 V6 ENGINES 
00000000' 
2 
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~~ ,:~ ~~ t_ t., 
SPA"K SPARK SPARK SE NSO R SENSOR 
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DIAGRAM KEY 
BLACK RED PURPLE 

SPARK 
PLUG 

.------- BLACK AND WHIT[ _____ ORANGE 

............... BLACK AND ORANGE --_ ORANGE AND BLUE 
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OISCHARGl 
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498 WIRING DIAGRAMS 

NEG PaS , . 
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EVINRUOE 1980-1981 V6 ENGINES 
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DIAGRAM KEY 
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BLACK ANO BROWN ORANGE AND GREEN BR OWN 
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GRAY ________ GREEN 
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-+-NO CONNtCl lON 



 
 

WIRING DIAGRAMS 
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ENGINE 
Kill 
SWITCH [. 
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DISCHARGE 
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~~~~~ BLACK AND BROWN ORANOE AND GREEN 
____ BROWN 

• • _ . _ . _._. BLACK AND YEllOW 
___ ~~WHI'E 
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500 WIRING DIAGRAMS 

"'0 
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EVINRUDE 1984 V6 ENGINES 
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o 
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o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
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,. 
H 
H 

CAP"cnQR 
DISCHARGE 
IGNITIO N 
UNIT 

j----
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........................... 
...................... 

.. i I ._._. __ .-.. _._._._._._._._._._, 
i 

£"'<' I ~ VACUU M b 
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,: ,: 
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: '0"'''0" L_._ .~ •. n U qsw"" 
SWITCH tI 'Y.I • • 

'-"~;i.:: : • to \ !~__ ~---- ~: ----I 
:----;==== = ~ ,'~ Ii ' 
I.; I.; ~' . ~!d~:A } 
~ ~ ,,~ t .! _., .. ~:.. rE 

SPARK SPARI( SPARK SENSOR SPAR K 
PLUG PLUG PLUG SWITCH PLUG 

DIAGRAM KEY 
BLACK RED 

------- BlACKANO WHITE _____ ORANGE 

••••• • ••••••••• BLACK AND ORANGE ORA NGE AND BLUE 

~~~~. BLACK AND BROWN ORANGE AND GREE N 
• • _ . _ • • ••• BLACK AND YELLOW 

WHITE 

WHITE AND BLACK 

GRAY 

................... GRAY AND YELLOW 

, ..... ....... YELLO W 

"""", YELLO W AND REO 
_ _ _ __ YELLOW AN D PURPLE 

--- - _ ___ GREEN 

••••••••••• BLUE 

PURPL E 

" . . ....... .. " . .. PURPLE AND RED 
_~ .. PURPLE AN D WHITE 

BR OWN 

)000000 BROWN AN D YElLOW 
______ BROWN AN D W HITE 

UN 

""G.OUND 

-__ I ... ~ONN(C T IOOI 

-+NO COIINlCTION 



 
 

WIRING DIAGRAMS 

r-------'~~610NAL ----------, EVINRUDE 1984 OMC ECONOMIXER SYSTEM 

AHEOSTAT 

• 

S A MP 
FUSE 

roo""""" 

OFF .. 

START • • . ; 

ACC[S~OR"f • • 

C ~OKE ... 

IG NITIO N 
SWITCH 

STAHON 

'" 

r----, AEOUlATOR 

~-····· .... ···~t .. ·i.· .. ••• .. • ... . , 

• 

:... : ......... : 

. --- . 
~LJhJ I~t" 

STARTER 
SOL[NOID 

·· .. ·· .. ····· .. ········t; .... 

ECONQMIl([R 
0" 
PlIMP 
ASSEMBLY 

TO PORT 
CAPACITOR 
DISCHARGE 
IGNITION 
UNIT 

DIAGRAM KEY 
----- BLACK RED 
------- TAN _ _ _ __ ORANGE 

aUCK AND ORANG[ ORANGE AND BLUE 

----- BUICK AND BROWN ORANGE AND GREEN 
•• _ . _._ . _ . lilAC I'. AND yELLOW ············ YELLOW 

WHITE I """" YELLOW AND 'HO 
BLACK AND YELLOW YEllOW AND PURPLE 

GRAY "H[(N 

GRAY AND YEllO .... ••••••••••• IILUE 

PUII.PLE 

PURPLE AND RlO 

PURPLE AND WHIT[ 
- ___ BROWN 

BROWN MOO YEllOW 
______ BROWN .. NO WHIT[ 

REO AND WHITE 
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I • , . , : , . , : 
I • , : , . , . , . , : , . , . 
I : , . 

STARB04RO 
CAPACITOR 
DISCHA"G[ 
IGNITION 
UNII 

..,!, ".( -.~g 

-+- .... (C'-~ 
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I 

JOHNSON 1973 50 HP, 
MANUAL START 

SPARI( nUG 

I II .. .. ...... . , ' : 

WIRING DIAGRAMS 

I _...c-,.- ---"'"'II 
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I 
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:' 
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i 
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! 

ENGINE' 
STOP 
SWITCH 

REGULATOR 

DIAGRAM KEY 
BLACK REO 

------- BLACK AND WHITE _____ ORANGE 

............... aLACK AND ORANGE ORANGE AND BLUE 

BLACK AND BROWN ORANGE AND GREEN 
.. . _ . _._._. BLACK AND YELLOW 

WHITE 

WHIlE AND BLACK 

GRAY 

••••••••••••••••••• GRAY AND YELLOW 

t ............ YELLOW 

"'IllI" YELLOW AND RED 

V-ELLOW AND PURPLE 
----____ GREEN 

••••••••••• BLUE 

PURPLE 

"" .... , ......... PURPLE AND RED 
____ --' •• u PURPLE AND WHITE 

BROWN 

JOOOOOO BROWN AND YellOW 

------ BROWN AND WHITE 

UN 

1234561 

CAPACITOR 
DISCHARGE 
IGNITION 
UNIT 

"G~OU"D 

---41- 01111((1101< 

--+-"0 CONNlCIION 



 
 

WIRING DIAGRAMS 

: ... ~~HNSON 1973 50 HP, WI~~.~LTERNATOR !.,.EAM:N~~~lUR[ 
r+--:--. , ____ ----,: : BUZZER 

~iy i i : l i SPARK 
PlUG 

~I Ii 
~I' , I 
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SENSOR 
SWITCH 
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~~ 

.... ,"""" , 
~ I Il-'-'-'-'-'-'-
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i I 
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S: ART I"~'~=:':':I ACC£S<'OAY I. • 
BATTERY 

_____ BLACK 

--_____ BLACK AND WHITE 

••••••• •••••••• BLACK AND CqANG[ 

~~~~~ BUCK AND BROWN 

~._._._._. BLACK AND YELLOW 
____ :WHITE 

WHlTe AND BUCK 

GRAY 

••••••••••••••••••• GRAY AND YELLOW 

I 
' I 
I' , I , 

................. 

I', I '._""" • j 
SWIfC H SWITCH ,,~.j I .J I TERMINAL 

'I I CE:':'~~t-~T::rct !8(~~t) 
I I 1:2;J,~~:6f. 
I' n ~ 
, I f 'I . 

• I, i .............. .. .............. _.;... .. ... __ .... __ + T : : .... 

, . I ! i I 
L·--~,_!_- -·---·i '--- -- -- .- ----.-.-.---.-.-

---=--~--=---
--:--._._._._._. '-'-'i --,------ , i 

L 1---",! awl rH-1 :; 

7.q~JI/ 
STARTER 
SOLENOID 

DIAGRAM KEY 
-----RED PURPLE 

_____ ORANGE """""""" .. PURP~E AND RED 

ORANGE AND BLUE .... ~~ ........ ~~~~. PURP~E AND WHITE 

----- ORANGE AND GREEN BROWN 
I ............ YEllOW ) 000000 BROWN AND YE~~OW 
"""", YELLOW AND RED ______ BROWN AND WI'IITE 
_____ YELLOW AND PURP~E TAN 
________ GREEN 

••••••••••• BLUE 

CAPACITOR 
OISCI-iARGE 
IGNITION 
UNIT 

"O~()(jNO 

--~I""'''CONN(CTION 

--+NO CO"NlCIION 
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504 WIRING DIAGRAMS 

JOHNSON 1974-1975 50 HP, WITH ALTERNATOR 
TEMPERATURE 
WARNING 
8UlZER 

· · · • o 
ro 
u c 
!~ 

.. 

--, 

~ ART " ........ -~ •• I 
ACCr.,',ORV ".t----~ •• I 

• 

----- SLACK 
------- BLACK ...... 0 WHilE 
••••••••••• • ••• BLACK AND ORANGE 

BLACK AND BROWN 
•• _ ••••••• 8t4CK AND YELLOW 

WHITE 

WHIlE ANO BLACK 

GRAY 

...• ORAr AND YELLOW 

--------------------1 I i 
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I 

! 

• 

C APACITOA 
DISCHARGE 
IGNITION 
UNIT 

DIAGRAM KEY 
----'" --___ ORANOE 

ORANGE AND I!lLU£ 

----. ORANGE AND GREEN 

't'EUOW 

""'"'''' YEllOW AND REO 
'fEllOW AND PURPLE 

---- ---_ GREEN 
••••••••••• BLUE 

PURPLE 

PURPLE AND REO 

........ ~ ........ ~~ .... PURPLE AND WHilE 

BROWN 

)000000 BROWN AND YelLOW 

------ BROWN AND WHITE 
UN 

"O~OU"D 

--.'_tQtj NEtnOlO 
-r" OCo.. .. l CIION 

1 , , , 
! , , , , , 
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WIRING DIAGRAMS 

JOHNSON 1983-1984 50 HP, 
ELECTRIC START (AT ENGINE) 
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CHOKE 

~
so"~o,, ................ j . , 
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SWITCH ~ 

STAAT 
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, 
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~h""'h ••• J 

...... " · • • • • • • 
• • · · · • · CHOKE ~ SWITCH _ 
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~,,~,~~"-~,,~.~--------------------~~- ........ 
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a"nEAY 

STARTER 
SOLENOID 

.... ----------I 
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I 
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I g 
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I G , 
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---+- - --+- ---- -'-- . , , 
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--~---, ! 

: : rl~iiI'I.i: 1J"i\, 
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CAPAcnOR 
DISCHARGE 
IGNITION 
UNI' 

DIAGRAM KEY 
BLACK -----m 

------- IILACII A~D WHilE _____ ORANGE 

BLACK AND ORANGE ORA NGE AND BLUE 

BLACK AND BROWN ORANGE "NO GREEN 

• • _ . _._ . _ . BLACK AHD yEllOW ·.········.· YEllOW 

WHITE """", YEllOW A"'O REO 

WHITE AND IILACK YHlOW AND PURPLE 
GRAY ________ BLUE AND YEllOW 

GRh AND YElLOW ••••••••••• BtUE 

PURPLE 

""""""'''''' PURPLE AND REO 
............. PURPLE AND WHITE 

BROWN 

BROWN AND YEllOW 

------ 8ROWN AND WHITE 

'" 

-t--CO .... [C1ION 

-+-~O C()f;"lC1ION 
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,---------------------: 
- , , , , 

TEMPERATURE 
SE NSOR 
SWITC H 

, , , , 
, 

TEMPERATURE 
WARNING 
BUlZER 

CHOKE 
SWITCH 

~------r----

NE UTRA L 
STAAT 
SWITCH TACHOMETER 

LEAO 

, .. , 
" h , , 
~ I 
a 
~ I 

~ I 

i-~-·_·_i 

! I 
i ~ 
i ~ 

II 
s~'~.~'~'~~~~~ " CC[Si ORY 

BATTERY 

IGNITION 
SWITCH 

, , 
i_.~ 

• 

STARTER 
SOLENOID 

DIAGRAM KEY 
8lA.CK RED 

------- BLACK AND WHITE _____ ORANGE 

BLACK ill,ND ORANCE ORANGE 4NO BLUE 

----- BLACI': ill,NQ BROWN ORANGE AND GREEN 
•• _._._._. BLACK AND YELLOW 

WHITE 

Wi'lIlE AND BLACK 

GRAY 

GRAY AND YELLOW 

............ YELLOW 

"""", YELLOW AND RED 

YEllOW AND PURPLE 

BROWN /l,NO ORANGE 

••••••••••• BLUE 

PURPLE 

,,"'''''''' ,,'''' PURPLE AND REO 

............. PURPLE AND WHilE 

BROWN 

", ( BROWN AND YELLOW ______ TAN 

WIRING DIAGRAMS 

CAPACITOR 
DISCHARGE 
IGNitiON 
UNIT 
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WIRING DIAGRAMS 

SP"~1( 
PLUG 

tEMPERATURE 
SEIOSOR 
SWITCH 

JOHNSON 1977 55 HP 
TEMPfltArURE 
WARNING 
BUZZER 

CHOKE 
SOLENOID 

-., 
I ' , I _ .. _ .......................... , 

STATOR ." CHARGE 
COil 
ASSEMBLY 

, 
I , , , , , , 
I , , , , , , , 
I __ oJ 

"'EUTRAL 
START 
SWITCH 

II 

• 

'ACHOMETER 
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:i'~-""""''''':. 

~ l 
• 

~"'1' '' ' '' '''''' • 

~ ~ 
~ : 
~ l I 
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(!} ••• ....!.. 
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I 
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, l ' I I ! , 
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,--- --- ~ i - --- ----
~---- r 
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I 
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: , , , , , , , , , , , 
I 
I , , , , 

· , · , , 
· , 
: I , , , 

'-'i : 
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i , 
! : : 
! ' 

ICNITION 
SWITCH 

STARTER 
SOLENOID 

CA",IICIlOR 
OISoCHAAGl 
IG NI TION 
UNIT 

DIAGRAM KEY 
BLACK REO 

------- BLACK AND WHITE ____ _ ORANGE 

••••••••••••••• BLACK AND ORANGE ORANGE AND BLUE 

~~~~~ BLACK AND BROWN ORANGE AND GREEN 

BLACK AND Y£lLOW 
__ ~ __ WHITE 

WHITE AND BLACK 
GRAY 

....... . ........... GRAY AND YEllOW 

YEllOW 
YElLOW AND RED 

____ _ YELLOW AND PURPLE 

GREEN 

••••••••••• BLUE 

PUAPLE 

, ...... " ..... .. .. PURPLE AND REO 

•• ~""""'~Uhh PURPLE AND WHIT[ 

BROWN 

)000000 BROWN AND YEllOW 
______ BROWN AND WHIT[ 
__ TAN 

.G~OY"D 

--_t .... ~O .. Nlt"ON 

-+-~O CO .... tCltO .. 
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SPARII 
PLUG 

TEMPERAtURE 
WARNING 

'"E9 
I 

Eg,jO "fl ··············· l ~ 
'. ", #' ::. , , "'"",, : I: ~lAR1 . • 

!.W'TCH : • 

I' , 
I: : 

I: : , , , , , , , , Ii 1' ...... '1' 
I : , 

, ... CHOMETER , 
LEAO 

BLACK 
---____ BLACK AND WHITE 

••••••••••••••• BLACK AND ORANGE 

---- BUCII AND BROWN 

BLACK AND YEllOW 

WHITE 

WHITE AND BLACK 

GRAY 

•••• ••••• •••••••••• GRAY AND YELLOW 

ST ARTER 
M OTOR 
SOLE NOID 

SURTER 
M O TO R 

DIAGRAM KEY 
----- ". _____ ORA NGE 

ORANGE AND BLUE 

----- ORANGE AND GREEN 
' ............ YELLOW 

",,,,,,,, YELLOW AND RED 

YELLO W AND PURPLE 

-------- GREEN 
••••••••••• BLUE 

PURPLE 

""'''''''''" .. , PURPLE AND RED 

......... ~.u .. u .. PURPLE AND WHitE 
- ___ BROWN 

)000000 BROWN AND YELLOW 
--____ BROWN AND WHITE 

UN 

WIRING DIAGRAMS 

CAPACITOR 
OISCHAFlGE 
IGNITIO N 
UNIT 

.G~OUND 

--1fr-<C'0fI1I'CflOll' 
--rHO tofIlI(Cnot< 



 
 

WIRING DIAGRAMS 
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0" I 

ENGI NE 
Kill 
SWITCH 

DIAGRAM KEY 
BLACK RED PURPLE 

""".""." .... PURPLE AND RED .------- 8LACK AND WHITE _____ ORA NGE 

. . .... ......... BLACK AND ORANGE --__ ORANGE AND BLUE 

BLACK AND BROWN ORANGE AND GREE N BROWN 
... _ . _ . _._. BLACK AND YELLOW 

WHITE 

-----•• -----••• WHITE AND BLACK 

ORAY 

............... .... GRA" AND YELLOW 

, •••••••••••• YELLOW )000000 BROWN AND YELLOW 
I " "" " YELLOW AND REO ______ BROWN AND WHITE 

YELLOW AND PURPLE fAN 

GREEN 
••••••••••• IILUE 

o il o · , 0" o i' I 
o if 

CAPACITOR 
~~~n~~G[ _______________ ~ 
UNIT 

.G~OV"D 

----~f_CO .... [CTOO .. 
--+" 0 CONNE CTION 
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JOHNSON 198255 HP. MANUAL START 

-------1 
I 

I 
I 

I 
I 

I 
I 

I 
I 

:! i-------------1 

I 

I 
I 

I 
I 

I 
I 

1 ______ -------

ENGINE 
"'ILL 
SWITCH 

DIAGRAM KEY 
BLACK REO 

------- BLACK AND WHITE _____ ORANGE 

••• ••• •••••••• • BLACK AND ORANOE ORANGE AND BLUE 

aLAe" AND BROWN 
•• _ . _ . _._. BLACK AND YEllOW 

WHITE 

WHITE AND BLACK 

GRAY 

•••.•.••••••••••••• GAAY AND YEllOW 

ORANGE AND GREEN 
, ............ YEllOW 

, .. " .. " .... YEllOW AND RED 

YHlOW "'''10 PURPLE 

-------- GREEN 
••••••••••• BLUE 

PURPLE 

'''''''''' '''''''' PURPLE AND REO 
.............. PURPLE AND WHilE 

BROWN 

JOOOOOO BROWN AND YEllOW 

------ BROWN AND WHITE 

'" 

WIRING DIAGRAMS 

.O~OUNO 

--"'_CO,.,UCTIOtI 

~ItOCON"(C'IO" 



 
 

WIRING DIAGRAMS 

" o , 
;0 
no 
~i~ , 0. 

CONNECTOR 
0' 

'" 

'''~ H_'_~ 
I 

~.~ """"""' .. ~: 
NEUTRAL • 
STAIIT • 
SWITCH • , , , , , 

,.....,~ ...... LI..,. .... IGNITION 
SWITCH 

" ... 0" 

5: "R' I:':'~=::::" ACCESSORY " • 
C~OKE ~ 

, , , , , , , 

• 

r' '-'-'-'-'-'-'-'r-! i 

! ".".",$ l'@ 
i ~s..7fg~ -,!. ~ r i CONNEC~TORS ; 
i ELECTRIC 

+""i+ j-_Gt ; ;'" i ! i 
.,*,+-~:~-, i I' g ! 

~:""./ . I •••• tp ... ~. ...... • •••••••••• ~ ... 
, i: 0' 

FUSE? 

: ";; II i g J O(Joooo!i ) 00 
; , : I 

i._i .1 t-~~~~r::~::;:r 
r : . I , 

, , 
: 

!-·-·t~-· '-'-~-'-'-l--'-'-. ,---, ---: --r-
, , , , , .---~LJ1J I~ 

STARTER 
MOTOR 
SOlENOlO 

I 
I 
I , 
I 

CAPACITOR 
DISCI-IARGE 
IGNITION 
UNIT 

DIAGRAM KEY 
ILilC", REO -- PURPLE 

------- IItAC'" .. NO WHITE _____ ORANCE 

BLAe,: AND ORANGE ORANGE AND BLUE 

----- BLAell AND BROWN ----- ORANGE "NO GREEN 
•• _._._._ . BLACK AND VEL lOW 

WHilE 
WHITE AND BLACK 

GRAY 

GRA~ AND YELLOW 

............ YELLOW 

11",1'11 YELLOW AND REO 

YELLOW AND PURPLE 
______ __ BLUE AND YEllOW 

••••••••••• BLUE 

" .. """''', .. ,, PURPLE AND RED 

............. PURPLE AND WHITE 

BROWN 

BROWN AND YElLOW 
______ BROWN AND WHITE 

'" 

---+_CO .... fC"O .. 
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A( LIGHTING 
~O .... t ,T')I> 
ON P.l'. 

.• ' 

""".""', 

11+ I: 
(NGINE 
KILL 
SWITCH 

:: d· 
: : ! ~ 
: I l ~ 
: ' ~ ~ 

, · · · · · · · · · · • • · · · · · · · · 

WIRING DIAGRAMS 

I C""G''0~~/; • ~/_ 5,. 
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SW ITCH 

STARIE~ 
SOLE NOID 

• DIAGRAM KEY 
tHAI' FlED 

------- 8t A(' AND WHoTE _____ ORANGE 

8.A( ~ AND ORANGE QI'llt.NGE AND BLUE 

8lAe. AND 8AOWN ORANG[ ANO GREEN 

• • - . - .-.-. 8Lll(~ ANDV[llOW ............ ~EllOW 

.... ·HII£ """" , YEllOW AND REO 

WHIT[ MH'I BLAC': YEllOW AND PURPLE 
(;IIA¥ - _ _ _____ BLUE AND YEllOW 

(,RA~ AND yEllOW ••••••••••• BLU[ 

PURPLE 

"" " """ " . " . PURPLE AND REO 
. ............ PURPLE AN D WH ilE 

---_ BRO WN 
0000 BRO WN AN D YEllOW 

------ BRO WN AND WH IT E 

'" 

I I i I : , °0 
I : ' 0 I • 
I 
I 

CAPACITO R 
DISC HAROE 
IG NITIO N 
UNIT 
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WIRING DIAGRAMS 
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1-------, 
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'I,. t .. 
SENSOA 

~.J,"'=~= __ ~-ii=b1~.SWltCH 
TACHOMETeR 
LEAO 

NEUTRAL 
STU, 
SWITCH 

.... 
s~ ART I:":"~=::' ":1 

ACCES'>OAY ' . " 

IGNITION 
SWITC H 

• 

r-
I 
I 

TEMPERATURE 
WARN IN G 
BUllER 

JOHNSON 197365 HP 

~ 
! 
i 

I 

TI MER 
STATOR 
.NO 
CHAROE 
COil 
ASSEMBLY 

.h •• • •••••• U • ••• H ......... ~ 

. ... :::::::.::.:: .. '::"::r ..... . 
---, 

I 
I 

, • • • i 
TEAMINAL l ., ,} , ,J , .. ,j BLOCK 

O~E~ -r:,TttT~Tr;r~It,T~ED 
'J:2;J.t -;;.-r.: 6;' ,/it 
• • • • • ............. ,i ......... :i ............ .. .t 

1-----­
I-----+-~------:----+--

: , , , , , , .. -, , , , 
" : , . , , . , 
" , , , , 

'_1>1_1J 

THER MO 
SWITCH 

DIAGRAM KEY 
BLACK 

BLACK AND WHIlE 

BLACK AND ORANGE 

BLACII AND BROWN 

WHITE 

WHITE AND BLACK 
GRAV 

••••••••••••••••••• GRAY AND YEllOW 

-----"0 
----_ ORANGe 

ORANGE AND IILUE 

----- BLACK AND YElLOW 
, ............ YELLOW 

~ ............ , .. YE~LOW AND RE D 

YElLOW AND PURPLE 
---_____ BROWN AND ORANG E 

••••••••••• BLUE 

PURPLE 

"''''''" ...... " PURPLE liND REO 
......... .... PURPLE AND WHITE 

IIFlOWN 

)000000 BROWN AND YELLOW ______ TAN 

.... G~OU .. D 

-+CO .... ICIIO .. 

---+ .. 0 CO .... ' CllO .. 
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514 WIRING DIAGRAMS 

, 

I 

S"ARK 
PLUG 

i 1----+, ----, 

JOHNSON 1974-197670 & 75 HP 

rEMPERATUR( 
WARNING 
BUZZER 

CHOKE 
SOLENOID 

, I 

,--------t-------l I ! 

T;:;PERATURE II " I 

, , , , , , , , , , 
I , 
L.. ___ _ 

~~~~~~ I ~ . • 

'HD<' L : -t .... :::·::::::::::~·:Jrl 
r":~=::'=:==::'l""'~-T- I ---- -- , , ! 

~ ,.l ____ ~_ ____ '1::-~_ : 
I[---~_-_-_rll L ___ ~,--- 1::11 • •• .l 

[v.t lJl -
1 

"I H: 'II' I, I !(j)'~t~T~T?ril~t!J 
N(JIRAl I II ~ I I IERMINAlll.-;~J,t-':'5~ 6~ 7/" .~ 
START I ! I I I BLOC K • 

SWI1 ~H : Ii: rri==="'"'li'='''il 'II • • I!I • , 

I I I ; ' [, .. __ ............ ..J ....... ,._....... ... .J II .... ...... .. . . 

iii r- : II! : _ ',' ... , ..... !, 

•• • 
IG NITION 
SWITCH 

' 'i_ ... """, --._._.- '-'l" -" ._._._.-._.--•. -.-;-.-.- -.-.-.-.-.--IT-'-'-'-'-'-' lU' t ____ L . . 
. • ---:----'11 . ,',' . - '----r -~- ~T 

! i "'0 C- ------: ~--- A[~[ ~i~~~!I~: M, 
• • 

BA.TH~Y 

• 

~LJI·J' I~r 
~---" STARTER 

SOLENOID 

DIAGRAM KEY 
- ---- BlAe" ----'" --------- PURPLE 

BLACt< AND WHIT[ 

BLAet< ANO ORA NGE 

BlAI , AND BROWN 

BLAet< ANDVEllOW 

WHIT[ 

WHIl£ AND BLACK 

LIlAV 

CoRA" AND YELLOW 

_____ ORANGE 

OR ANGE AND BLUE 

----- ORANOE AND GREEN 
............ YELLOW 

~"""" YEllOW AND REO 
--~ __ YEllOW AND PURPLE 

BROWN AND ORANGE 
••••••••••• BLUE 

PURPLE AND REO 

............. PURPLE AND WHITE 

BROWN 

)0< 0000 BROWN AND YELLOW ______ TA'" 

...... (lROUND 

--~f_C()f<IUC'ION 

~NO COlfN[CTtON 



 
 

WIRING DIAGRAMS 

JOHNSON 1977-197870 & 75 HP 
I----~I ,---~ ~::N~~~TURE 

! r~~l, I rl~'l i """ 

~:=1l1 I ,",,,fl ~~:=1l1 , 
~ ""G'0~ I 

IGNITION I • IGNITION 
COle , V COle, I 

CHOIIE 
SOLENOID STATOR 

TIMER .-. /""""------­CHAAoe /' _ '\ 
COIL 

I , I 
y ,-------r----, ___ J] , 
_ .. :....-.. aa-~---;-_·_--I -- ---1111 , 

T["'fUTURE 
SENSOR 
SWITCH 

TACHOMETER 
LEAD 

"" UIIIAl 
START 
'-WITCH 

I 
I 
I 
I 
II 
II 
II 
II 

Ii 
II 
II 

Ii 
II 
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i 

! 

--.J.j--HI---

I" 
···· .. ··~ .... l, · ,·-·· -·······~ .. ··;·;····················.: 
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ii , 
'I I TERMINAL i.. ... 
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, , L.:.7-'iI~}:.!.7.!.~1'll.AD 
II ',,2,. l, .,. !ot- Sf· 1, _ I~ 

• • • • • 
i i ~ 
i i 

'-'-'-'-'rH-'-'-'T-'-;-'-'- -.-.-.-.-. r~i 
I : I __ -i-_~_ I ' 

r---.. ' =--r -=! ----'~! iI!~:Ltiiull.Ji.iJIi~ 
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CHOII£ B"lTEAY 

IGNITION 
SWITCH 

BUICK 

---... _-- liLAC!!. AND WHITE 

BLACK AND ORANGE 

-~==. 'LACK AND BROWN 
•• _._ . _ . _ . BLACK AND Y[lLOW 

WHITE 

WHITE AND BLACK 

GRAY 
. .................. GRAY AND YELLOW 

STARTER 
SOLENOID 

DIAGRAM KEY 
----"'. _____ ORANGE 

ORANGE AND BLUE 

----- ORANGE AND GREEN 
YELLOW 

YELLOW AND REO 

YELLOW AND PURPLE 

BROWN AND ORANOE 

••••••••••• BLUE 

PURPLE 

","'''''''''', .. PURPLE AND REO 
.u •• H ....... PURPLE AND WHITE 

BROWN 

)000000 BROWN AND YElLOW 
.... ____ TAN 

. GROUND 

----+f_cONNte.ION 

-+NO eONlOle.101O 
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516 WIRING DIAGRAMS 

,----------------------------, JOHNSON 1979· 1981 70 & 75 HP i : .... : I~~---------··-· ·-:---1 i l~~'o, 

SPARK 
PLUG ' r~ ~ Wl ~'~~-!ill; --=-­

'''~ y ,o,~ y "'~ i 
TEMPERATURE 
WAR~ ING 
8 UlZER 

I 
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i i 
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TEMPERATURE 
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SW I TC ~ • r I I 
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i 
i 

o 
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i 
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i 

! I 1 ',I .-o-'_._._._._._! 
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S I/IoR T I:'~'~=:':' ACC [S~ o.R 'f' • .. 

CHOM .... 

IGNITION 
SWITCH 

N(G 

8ATHRV '---' 

, ! 
, I _ .•. _._. 
, 

, , ---. "V' ,., j' I '()~ 

STARTER 
SOLENOID 

DIAGRAM KEY 

i 
i 
i 
i 
i 
!_. __ ._._._. 

r 

BLACK RED PURPLE 

------- BLACII AND WI1ITE _____ ORANGE """""'''" ... PURPLE AND RED 

6l······i ··········l 
r p ootl ,lO' >00 0 rF __ ~dl 

11 ~ i r- .g 
: : 

-"i-'-~ '-' : I 

.t=·!····. !: I r: .. 1 
,--'--~:" 

: I : I 
1 ! : I 

~illiiIla::;""1 

............... BLAC": AND ORANGE ORANGE AND BLUE ••• u.~.u ••• PURPLE AND WHitE 

.1l~OU _ D 

--·t .... ~~O_Nl(llO-BLACII AND BROWN ORANGE liND GREEN BROWN 

•••••• • • _ . BLAC": AND YELLOW < ............ YELLOW IOOO~ BROWN AND YELLOW 

WHITE ", ........ " YELLOW AND REO ••••• _ BROWN AND WHITE 
--+_0 ( _ _ l(IION 

WHitE AND BLAC": YELLOW AND PURPLE _ TAN 
GRAY ________ GREEN 

................... GRAY AND yELLOW ••••••••••• BLUE 



 
 

WIRING DIAGRAMS 

tEMPEIIUUA[ 
WARNING 
'UZZEIII 

~"'"~l---' , , , 

JOHNSON 1982-1984 70 & 75 HP 

I , 
I CONNECTOA 

I ~~N 

r; I ••••••••••• 

T(MPEJI"TUIIE " 
UNSOR 
SWITCH I 

rvt-Nf':" ~""( 
NEUIRAl ~ 
SU"T • 
5W!TCI1 • 

I : +_. 
, I , . 
, ! 

! 

.... , .. ,,, ..... 

N, , 

L ____ _ 
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I 

, ..... 'C..... ................ I 
g ~ •.•.. g-.. ; '" 
C' i •• • ~g I 

~ Qt~~I~fj I 
Q " t t .. t I i 

i 
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! 

I ~ I. II 1, 'I 
,! I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,,*"~+J I ! , , , , , , , , 111r-----' 
!-.~-.-.-

i 
i 
i 

, i ..... _._. 
, 
• , , 

~-~-~ -H-- _J I 

i I ~ ~ ; :.: '!~~" ~~ •• 

L._~._.L g-;.::o~o{.:~_~o~.:~~~o~.:~; O:''''+f~0>i:i+': _ 
, , , 

, I r ,-+._+ . ~i-
, , , 

, , , , , , ............ : I 
• I 

.. 
STAAT I:':'~=::" IICC[stOAV • • 
c ~o~[ .~ 

10NITION 
SWITCH STARTER 

SOLENOID 

DIAGRAM KEY 
BLACK REO PURPLE 

"""'''''''' '''' PURPLE AND REO .------- BLACK AND WHITE _____ ORANGE 
••••••••••••••• BLACK AND ORANCE _ _ _ ORANGE AND IlUE .~~u ....... ~ .. ~u PURPLE AND WHitE 

BLACK AND BROWN OAANGE AND CREEN BROWN 
•• _._._._. BLACK AND YELLOW 

WHITE 

, •••••••••••• YELLOW :)000000 BROWN AND YELLOW 

- -- •••••••• •••• WH ITE AND a l ACK 

GR.U 
........ . . ......... GRAY AND YELLOW 

~~.,.".,.", YELLOW AND Reo ______ BROWN AND WHITE 

YELLOW AND PURPLE TAN 
- _______ GREEN 

••••••••••• BLUE 

.......... 
: I 
: I 

.O~OUIIO 

--~tl-~~Oll~[CllO~ 

-+-" 0 COIIIIlCTIOII 
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,.., UUIAl 
~T/I,RT 
~WjlCH 

~9H?''c'H I 
• 

I 
I 

I I 
I I 

TAC+10M£TER 
LEAD 

J"""'~'" 
: ~ ...... ~r~ ... ··· 

JOHNSON 1973 V4 ENGINES 

~ I 

i-r-'- '- '- '- '- '- ' 
i ~ 
i ~ 

~ i 
i ~ 
i ~ 
i ~ . :; .. ' 

SlAAl l'·~·~::::' ·:1 ACCES~ORY 18
1 

• 
SAnERV 

'II I 
!' i i II. ' 
'iii 
!, i i 
I! " 

CHOKE 
SOLENOID 

~ 
~ 

I , 

I 
I , 

TEMPERATURE 
WA RN ING 
BUZZER 

.................... -
• , 

DIAGRAM KEY 
BLACK RED 

- - ----- BLACK AND WHITE _ _ ___ ORA NGE 

............... BLACK AND ORANGe ORANGE AND BLUE 

BLACK AND BROWN ORANGE AND GREEN 
• • _ . _ . _ . _ . BLACK AND yELLOW' ........... • YEllOW 

WHITE 1#" " , 1 1 YEllOW AND RED 

WHITE AND BlAe,.; 

GRAY 

................... GRAY AND YEllOW 

YELLOW AND PURPLE 

GREEN 
••••••••••• BLUE 

PURPLE 

" " ' '' '' '' ' '''''' PURPLE AND RED 
...... ...... _hh. PURPLE A N D W HITE 

BROWN 

)000000 BROWN AND YElLOW 

------ BROWN AN D WHITE 

'" 

! 

WIRING DIAGRAMS 
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1_ 67 _ 12 

g~~~~~~~-------' 
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UNIT 

. G_OU .. D 
---~f_cOfO ln(TION 

~HO (ONHl CIIOH 



 
 

WIRING DIAGRAMS 

IG NITION 
SWITCH 

! ... " .... ,j .. " ... 
:: : 

--r-r--"-' ----;---+-~ .. 
. .;_ _ ___ I L.~,_,_, 

',' ~-' 
i § 
i ~ 

i l 
• E 

BATTERY 

.", .. : 

STARtER 
SOLENOID 

CHOKE 
SOLENOID 

JOHNSON 1974-1976 V4 ENGINES 
tEMPERATURE 
WARNING 
BUlZER 

519 

'IMER 
STATOR 
'HO 
CHARGE 
COIL 
ASSEMBLY ~ .... ~-_ 

....... 
: : 
: : 

------; , 
: 
I , 

! 
! , 

! 

1_&1_12 

g~~~~~~ -------I 
IGNITION 
UNIT 

DIAGRAM KEY 
------ BLACK RED 
-----... BLACK AND WHITE _____ ORANGE 

Bl .. CK AND ORANGE ORANGE AND BLUE 

--_=~- BLACK AND BROWN ORANGE AND GREEN 
.. . _._._ . _ . II LACK AND yEllOW .......... •• YEllOW 
__ = =_ WHilE ,,,,,,,,,, YELLOW ... NO REO 

WHITE AND BLACK 

GRAY 

••••••••••••••••.•. GRAY AND YELLOW 

YELLOW AND PURPLE 

BROWN AND GAANOE 

••••••••••• BLUE 

------- PURPLE 
...... " ......... , PURPLE AND RED 

............. PURPLE AND WHITE ____ BROWN 

)000000 BROWN AND YELLOW ______ TAN 

"C:~OI.I~D 

-t--CONNlCl00N 

--+ .. 0 CO,,"lCIIO" 
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520 

JOHNSON 1977 V4 ENGINES 

SPAR" 
PLUG 

SPAR" 
PLUG 

Nf U1RAl 
SUR! 
SWITCH 

1 
i 

't't""" .. " 
i i . 

.-H-·_·_·_·_·_·.! 

II' 
i E : 

i ~ ~ 

SURI I.~.~:::.: 
ACC[S~ORY I., • 

C~OKE '-'~ 
IGNITION 
SWITCH 

BATTERY 

I 
i_._~_._._. 

FUSl2 

STARTER 
SOLENOID 

DIAGRAM KEY 
----- BLACK RED 
------- BLACK AND WHIT E _____ ORA NGE 

•••••••• •••• ••• BLACK AND ORANGE - --- .. ORANGE AND BLUE 

====. BLACK AND BROWN OAA NGE AND GREEN 

----- PURPLE 

" """""""" PURPLE AND RED 
hh ....... h ••• PURPLE AND WHITE 

BROWN 
... _._._ . _ . BLACK AND YEllOW I ............ YELLOW )000000 BROWN AND YELLO W 
~ ___ .WHITE 

WHITE AND BLACK 

ORAY 

•• ••••••• •••••••••• GRAY AND YELLOW 

"""", YELLOW AND REO ______ BROWN AND WHITE 

-~ __ • YELLOW AND PURPLE TAN 

-------- GREEN 
••••••••••• BLUE 

WIRING DIAGRAMS 
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o 
o 

.G~OU"D 
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--+,"0 CONNE CTION 
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! , 



 
 

WIRING DIAGRAMS 

JOHNSON 1978-1979 V4 ENGINES 

BATTERY 

CHOIIE 

S'ARTER 
SOLENOID 

'\4f'~~ 
'----II1~1 

, ... ".,". , , , , , , , , 

[,':t--'I . ! 
.................. !' ............. ~ .. 

TEMPERATUAE 
WARNING 

'UllER TACHOMETER 
LEAO 

~ .. 
~. 
NEUTRAL 
STA"1 
SWITCM 

: : , 

: . 
'"""" .. ,,,, .... ,, , .. , , , 

STARTER 
MOIOR 

" i 
"-_~, ._i 

I 
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2 

a 
a 

.-.... _._. 

r----------, , , , , , , , , , 
: ..... _-.....•.. 

i ................................•.................... 
i 
i 
i 
i 
i 

" .. """", .... 1 .. " j" . ~ . _._ ._._._._._._._ .... _._._i 
•• ? ........................ : i ~ . : i 

i ' : n --r;-; t. +--Ij:-~.HI~ ~ ..... J -~ • 
. ! E. ! I : . :1 " •.•. : l- 1'" 

: I I. . • - - r "' -4 -----...... --_ ....... Lm -. ~ I" 
' : 1 : :i 1: •• '":' ............. ~ . 
'i! ~ •• '! I : i : : I' 1-;'" : : i '" .... , .• -l I F · .. · .... · 
• : I I : i : . . .., .• ~- f - :.. • 

.......... ', ... ~ .. ,'. 1: i tJ- : : : i TfRMINAL : 

, , , 
I : : . . , 
I • , 
P I i : L _ _ -

t i······: I 
:_. _ •• : I 

- .' 
.It:-·-·-~ .... L:::~:::~:~:~:/:::·.:~ . ! ~~.~"'o, '0'" 1:::_ 

~ ~ ~ ____________ • DISCHARGE 

i - : ". i ~· lfN~\"ON 

CAPACI10R 
DISCHAR(Ol 
IG NITION 
UNIT 

SUR 1 ".~.~=:::. "CCE~~ORY I. • 
C ~ OI'.[ .. 

i : 8 i ~ 
! ~ J \ 

e. '. r-...,.LIIJIIJLlU'l IGNIiION ' ! 
SWITCH .. 

Q 
------~---l; 
I"~ ~~- :----

~ ~ t ". V IGNITION . IGN.TION ..... SENSOR ! COIL 2 Y COIL....... SWITCH 
SPARK SPARK 
PLUG PLUG 

• 

, 

b o 
CO 

\ ' 
'''., ,---d~:::;-i 

-------, ~1 ~l 
"",,:.,," ~ ~~ 
SENSOR ...&. IG NITIO N l~Ik~tON 
SWITCH ""F" COil I SPARK ""F" COil 3 

PLUG 

DIAGRAM KEY 
----- eLM" _______ 'AN ----'" __ ___ ORANGE 

BLACK AND ORANGE ORANGE .. ,.,0 BLUE 

----- BLACII AND BROWN ORANGE AND GREEN 

,._ . _._ . _ . 8tACM. AND yELLOW·· ··· · .. ••••• YEllOW 

WHITE " .. "" , .. YEllOW AND REO 

w .... T( ANn BLACK GREEN AND WI"IITE 

GRAY GREEN 

••••••.•••••••.•.• GRAY AND YEllOW • •• • • •••••• BLUE 

---- PURPLE 
........... " .... PURPLE AND RED 

............. PURPLE AND WHITE 

BROWN 

BROWN AND YEllOW 
______ 8ROWN AND WHITE 

BLUE AND WHITE 

~ t~o~ .. o 

~Oh"lCllO" 

-t--.. OCO~~IC1+0" 

SPARK 
PLUG 
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522 WIRING DIAGRAMS 

BATTERV 

................. 
REGULATOR 1 

TE MPERAtURE 
WA RNING 
BUZlER ... ~, ................. -.. 

: \ 

~:I-:i~~::::'~"·-"t"·:"·:"·~":~"·+·:"·:"·:"·:·j"l--4-~~ __ ~~, rl'~r~·' 
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SWITCH 

ST ... AI I'.~.~=~.: . ACC[S~ORY I_ • 
C ~OK[ .... 

• I TERMINAL 
: , BLOCK 

CAPACITOR 
DISCHARGE 
IGNITION 
UNIT 

DIAGRAM KEY 
Bl"CI( REO 

------- BLACK AND WHITE _____ ORANGE 

BLACK AND ORA NGE ORANGE AND BLUE 

SLACK AND BROWN BLACK AND YEllOW 

•• - . - . -.-. BLACK AND yELLOW ••••• ••••••• YEllOW 
WHilE "" " " , YELLDWANOAEO 

WHITE AND 8lACK 
OIU,V 

GRAV AND YEllOW 

_____ YEllOW AND PURPLE 
________ GREEN 

••••••••••• BLUE 

----- PURPLE 
"""' '' " ....... PURPLE AND REO 
.......... . h PURPLE AND WHITE 

BR OWN 

)000000 BROWN AND YELLOW 
______ BROW N AND WH ITE 

aN 
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o 
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o 
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WIRING DIAGRAMS 

.," 

BATTER V 

CHOKE r.:i ...... " 
r ::::;l 

TEMPUIAI URE 
WARNING 
BUZZER 
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~-- -: 
NEUTRAL 
SHIRT 
SWITCH 
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STARTER 
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JOHNSON 1982·1984 V4 ENGINES, 
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SWITCH 
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WIRING DIAGRAMS 
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SOLE NOID 
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526 WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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WIRING DIAGRAMS 
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················OA .. ' AND YELLOW - '-rAN OOOOOO OROWN ... NO YELLOW NO 
-RED • - - - - -GREEN - - - - - - BROWN .. NO WHITE I CONNECTION 
- - - OAAHGE ••••• •• GREEN AND WHITE • 
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534 

8ol11£IH 

SU,HlfR 
SOlINOID 

~{~,h 
'----1l~~---

1985 EVINRUDE/JOHNSON 
70 & 75 HP 

::'---++-------. , 

, , 

SUTOII 

'" H",tA 

WIRING DIAGRAMS 

Plll loI [1I 

n ::;"'\ 
LFi 

, , 

FUS I ~ ~ 1"' .... " ... "''''''''':'''''''~~ 't'''".. ..... ----
• 0 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T[M P(IIA'UII('OIL I 
WAII"UNO 

, , , , , , , , , 
. , 
. ··l .. l~:;-- i 

NlU" .... L 
S'AIII 

' :.0.' _~~ ~'I : : 
@.::- , , 

, , , , , 
~. 

E M [AO[NCV 
IGNITION 
CUI OFF 
SWlfC" 

, , , , , , , 
, , 
: ,--

: 
, , 

, 
t · .. 
! 
, , , 
'-

r .... 

, , 
~ ... 
, ' , ' 
" " " " " " : : 

.•... 
, , , , , , 
, , 
, , 

, , , 
, , , , , , , , 

4+ 
'f ~ 

L.. ...... : 
, 

;" "-: t··· ... · 

, , , 
, 

V ~ "." < 
-, .. 

. " .. 
SJ"'''' •• • 10- • • 

CHOKE ... 
IGNIIION 
SWITCH 

----OL"CI( 
______ • BLAtt( ilNO WHITE 

----Dl"CI( AOID 8ROWN 
Bl"'CI( AND YELLOW 
WHI1£ 

-_ WHIlE ANO BLAe,," 
OR'" 

"'GRAY AND YELLOW ----",. 
----O"'olNDE 

l[MPUIA'URE 
srNSOR 
SWHeN 

DIAGRAM KEY 
OR"N(lE ... 010 BLUE 

----ORolNGE "NO GREEN 
ORII.J+GE AND PUIIPLE 
ORANGE AND PINK ··········· '[lLOW 

." •••• " 'YELlOW AND RED 
- YElLOW AND BLUE 

- -'AN 
------01'1[[1'1 
••••• •• OREEN AND W HIT( 

i g 

••••••••• BLUE 

o 
o 
o 
o 
o 
o 

BLUE ... 010 WHITE 
PINI( 

--- PURPLE 
."",,, ........ PURPlE AND RED 
•••• ...... • .. PURPlE AND WHITf 
_ BROWN 
OOOOOOBROWN .... ND YEllOW 
------SROWN AND WHITE 

l OROUNO 

I CONNECTION 

•• I CONNECTION 



 
 

WIRING DIAGRAMS 

1985 EYINAUDE/JDHNSDN 90 & 115 HP WITH MANUAL TILT 

+ 

'An(RY 

'"IM(II 

"'r' .. , ""QJ''''''' .. , 

TEMPEII"'UII( IOll 
"URN'ND .. " 
~.:' " 
NE UTIIAl • 
SWITCH : . . 

,. 

: ............. j-. 
:-,' ';';-;-~'~'~'::'~-;~'I;;i;:>Il~r. 

• I C' 0000 
• , 0 
• , 0 
: I ~ · , · , : I .... " ...... " .. ,.,~. """'''''''''''''''''''':'''''''''''''' 1 '1 '''g' 

1 
. i 
~ L ......... . 
,"" .... " 

• : I . , 
~ ! I 
· · · · · · · · · · · · · · · · · · """",. 

',,,,,,,,,,,,,, i ,,,,,,,,,,,,,,,,, 
············r .. : : 

:f 

o 
o 
o 
o 
gl. 
o 

-, , , , , 
! 
I 

, 

f"Ii' i 

•...:=-.-_POWEII I ..... ell; 

;·t .. ·· ............. : 
1 ~ 
1 ~ 

I""...,UL.I .... r&i ..... ,GNITION 
S .... ,TCH 

r-- ----
, 

, 

~l 
+::::::::::::::::+'tj'"'';''''''''''''''''''' 

I ' ' 
I , 
I 

I~ 

I , 
I , 
I , 
I , 
I I 

~~~O?,., .ow 
0" 
SWITCH 

TE"PfAlt,TURE 
SWITCH ~~ ~~ 

S ..... IIK COil SPARK COIL SPARK COil 
PLUG 

----BLACK 

• 

______ . It,.ACIt...o _n 
----BL ... CI':; "'1'fO BROWN 

"BlACK AND YELLOW 
_WHITE 
• WHITE AND alACK 

GRAY 
.. ········ · ·····(lAlly AND YELLOW 

----'" 
----()flANGE 

DIAGRAM KEY 
ORANGE AND BLUE 
ORANGE AND CREEN 
OI'I IUKlE AND PURPlE 
O"ANGE AND PINK 

........... YEllOW 
#""" 'YELLOW AND REO 
----YEllOW AND BLUE 
-TAN 

·-----GAEEN 
••••• •• GREEN AND WKilE 

PlUD PLUG 

••••••••• 8~UE 

---- 8~UE AND WHIlE "., 
----PURP~E 

.............. " PURPlE AND REO 
,,· .. • .. • .... PURP~E AND Wt<HE 
_ 8ROWN 
OOOOOOSROWN AND YEL~OW 

• - - - - - IIROWN AND Wt<IlE 

! CAOUNO 

I CONNECTION 

.0 I CONNECTION 

535 
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536 WIRING DIAGRAMS 

1985-1986 EVINRUDE/JOHNSON 120 & 140 HP 

(M[RGE"'CY 
101111110"1 
CUT OFF 
SWITCH 

SHI"'T 

I~ 
CHOICE 

10NITION 
SWITCH -cow 

0" 
SWITCH 

- BLACK 
;a BLACK AND WHrTE 
____ BLACK AND BROWN 

••••••••••••• BLACK ..... 0 YELLOW 
==-==-WHITE 
!!I! WHITE AND BUICK 

OR..,' 
.. ··············GR .. .,. AND YEllOW 

----'" 
~ ORMIGE 

OIA G RAM KEY 
OR"~E AMD BLUE 

----OR.NeE AND GREEN 
----OA .. NGE ANOPIJRPU: 

• ______ ORANGE AND PINK 

........ ··· yEllDW 
""", 'YELLOW "NO REO 
----YELLOW AND BLUE 
-TA'" 
------GR(EN 
••••••• OAEEN ..,,10 WIlIT[ 

CONNECTOR 

S1A10fl "''''0 
TIMER e,l,SE 

~~~ 
••••••••• BLUE 

S"IoRK PLUGS 
AND IGNITION 
COILS 

BLUE AND WHITE .----- 1"1"'11. ____ PURPLE 

... ,,""""'" PURPLE AND RED 
••••• ~ ....... P\)Rn[ AND WHITE 

_ BROwl'f 
OOOOOOIlRDWN AND YELLOW 

BROWN AND WHITE 

10AOUND 

I CONNECTION 

NO I CONNECtiON 



 
 

WIRING DIAGRAMS 

IATTERY 

tAlM AND 
TilT JUNCTION 
00' 

~ .. 
~ .. 
J<lEUTA.fIl 
'WITCH 

·t·· ": · , · : : : · : : : 
: : · : : l :~' f" """""""': 

__ '1+01 : ~" 

----lilAC!! 
._ .... __ .IN..ACK "NO WtllT[ 

----Bl ... CII A ... O IAOWN 
... .. . .. . .... BLACK A ... O YELLOW 

----.~, 
• WHITE AND BLACK 

GRA' 
················101'1 ... ' AND YELLOW 

----'" 
----ORANGE 

: ................... ,. 
I , 
I , 
I , 

____ J,+-l_-----. 

+~,. 
DIAG RAM KE Y 

OfU.NG£ "'NO BLUE 
OR4HCE ANO GREEN 
ORANCE ... NO PURPlE 
ORANGE AND PINK 

••••••••• .. "[llOW .. .. .......... ' YElLOW AND REO 
----VEllOW AND BLUE 

---'" ·-----OIl££N 
•••••• e GREEN AND WHIlE 

y 
lEMP[R'-" UA[ 
SWIT C H 

·········BLUE ---- BLUE AND WHITE 
PINK 

---PURPLE 
... ", .. " .. ,," PURPLE ... No RED 
........ ••• .. PUAPLE .0. ... 0 WHilE 
- 8ROWN 
000000 8110W,", 41'10 YELLOW 
------ 8ROWN AND WHIt( 

.~. I 

" : I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

POW[II I' PACK 

, 

I , 
I , 
I , 
I , 
I , 

I , 

~~~~ 
S PARK IGNITION S PARK 10N IIIO,. 
Pl lle COIL PLUG COlt 

! CA OUND 

I CONN[CTIOIII 

"' I COIIIIIIECTlOIll 
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538 WIRING DIAGRAMS 

1995 EYINRUDE/JOHNSON 40 & 50 HP 

,----' 

I 

I 
I 

I 
I 

I 
i 
I 

I 
L_ 

r····"·············· 

BATTER Y 

----aLACK 
-----_· BLACK AND WHilE 
----BLACK AND BROWN 

••••••• .... ··IILACk AND YELLOW 
'===- . WHITE 

WHITE IIoNO BLACK 
1::. GR","' 
················0" .. ' .. NO YEllOW 

----'" ----ORANGE 

STAATER 
SOLENOID 

DIAG RAM KEY 
ORANGE AND BLUE 

----OfIAHClE AHO GREEN 
OAANGE AND POAP1..[ 
OfIAHGE .0.1010 PlHII ··········· YEllOW 

,·· ··· .. ·yEllDW ANO REO 
--- -yELLOW ANO 8t.Uf 
-lAN 
------011[[101 
•••••• • CREEN AND WHilE 

o. o. o. o. o. 
o· o. o. 
opoooooooooooooooog 
"--... ----------.. 0 

: 0 

• • • 
• • • : 
• • • • • t. 

o 
o 

r········· .. ········ 

·········BlUf 

~ 
PAIMEA 
SOLlNOID 

BLut AND WHITE 

"" - --- PURPLE 
..... "'".",,. P\lRP\.£ AHD REO 
.. •••• .... ••• .. PUI'IP1..£ ANO WHITE - . ..".. 
0000008110WH AND YEllOW 

... - - - - • BROWN AND WHIT( 

"0'" SWITCH 

l CAOUNO 

I CONNECTION 

'0 I CONN[CTION 



 
 

WIRING DIAGRAMS 

198660-75 HP WITH REMOTE ELECTRIC START 

e 
12 VOlT 
8AnERl 

WAIINtNG 

"''' 

UIEflGEHCY 
IGNITION 
CUT.ofF 
SWITCH 

, , 
: 
~ 

+ 

... 5 ... to! II C 

0'" 
S AU 1 ,1-+ 1 .-

OH 

CHOKE 

'" swnCH 

f' "'. 

: -==~':===t, 
l:d~ 

SU.ATEA 
SOLENOID 

, , 
,"""'''''''''''' , 

:zo AMP FUSE 

····t .. 
....... ~ .. 

ACCESSORIES 
, ."".~COf'fNECTOR 

, .... " ........................ 0 
....... ~ ...................... 2 

ooo~ 
o g 

r·····+· "I 
I . 
I 
I 

....... + .......... 1 

STATOR 
AND TIMER 
lASE 

. ····················1 
·r .. ················ 

rt~r'r-_-_-.. t::Ht::~~.+~~'~'_"~"-','-'''-''~''-'''-''-''~' I---l-...,~,,-,,~,,-'''-,,-,,-'''-• .., )\,000000000000000 i 

.;.; 
I 
I 

! 
I 

'I 
•• 1 

~!I*~~'-"--I(DT!I!'-re.D~~'" g 'l'i 1,',P IIP+++-. 

...... 

VACUUM 

o I 

~~ : .......................... =:==:==J 

TEMPERATURE 
SWITCH 

~!~ ~~Wl 
NUMBER , 

DIAGRAM KEY 

NUMBER , 

BLACK ----- ORANGE BLUE AND WHITE 

539 

- BLACK AND WHITt ------------ ORANGE AND BLUE PURPLE == BLACK AND BROWN -- ORANGE ANOGREEN--' PURPLE AND WHITE 
BLACK AND YELLOW 

_ ... 
YELLOW .. ,', .... ,"',' PURPLE AND RED .... I ... I CONNECllO N 

WHIle ' ;iii;;; YELLOW AND RED 

------ WHITE AND BLACK YELLOW AND BLUE 
GREY ----- GREEN 
GREY AND YELLOW ' ...... GREEN AND WHITE 

---- RED ......... BLUE 

BROWN 
000000 BROWN AND YEllOW ----- BROWN AND WHIle 

TAN 

--­CONNEClORS INO 
CONNEC'101~ 
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540 

- -e @ 

;[) 

r1W 
SOLENOID 

-

:=:=:: BLACK BLACK AHD WHITe 
8LACK AND BROWN 

••••••••••• , BLACK AND YELLOW __ •• _ •• 

WHITE " "'I" 
------ WHITE AND BLACK 

GREY ---- -
••••••••••••••• GREY AND yEllOW' •••••• 
--- REO ••••••• • • 

WIRING DIAGRAMS 

198 690 ·110 WITH MANUAL TILT 

.J-

KNIFE SWITCH 

, .. , .. , ...... , , .. , .. ,,~ , q ~~ ""'" , ...... ~ .,~ .. , .. " ·~41'''''''''' ' ! 

II ""I"' ~illE, ,: §" ,~~ 

IGNITION 
COltS 

DIAGRAM KEY 
ORANGE 
ORANGE ANO BLUE 
ORANGE ANDGREEN-. 
YELLOW """"".,," 
YELLOW AND RED 

BLUE AND WHITE 
PURPLE 
PURPLE AND WHITE 
PURPLE AN D REO 
BROWN 

YELLOW AND BLUE 
GREEN 

000000 BROWN AND YEllOW 

GREEN ANO WHITE 
BLUE 

----- BROWN AND WHITE 
TAN 

.... I ... -­CO NNECTORS 

I 
; ....................... J i 

IGNITION 
COILS 

I 

I 
I 

.--J 
• 

I CONN EC TION 

INO 
CO NN ECTION 



 
 

WIRING DIAGRAMS 541 

198690·110 HP WITH REMOTE ELECTRIC START 

~''''''I.MtT, Lm 
C:tt1 .".,," 

~ .. 
• • 

'. 

It 

,'-

IGNITION 
COilS 

I 

, ", " 

DIAGRAM KEY 

I .... . . 

- BLACK ---- ORANGE BLUE AND WHIT E 
~ BLACK AND WHITE ••• ••••••• _- ORANGE AND BLUE PURPLE 

BLACK AND BROWN _.- ORANGE AND GREEN --- PURPLE AND WHITE 
............ BLACK AND YELLOW •• _ •••••• YEllOW " "" ... " .. " PURPLE AND RED 

WH ITE ";;",,., YellOW AND RED BROWN 
----...... WHITE AND 8LACK YELLOW AND BLUE 000000 BROWN AND YELLOW 

GREY ----- GREEN _____ BROWN AND WHITE 
............... GREY AND yELLOW ' •••••• GREEN AND WHITE TAN 
-- REO ••••••••• BLUE 

I 
1 

• ~~8 ~~ [~ 
I ~"::!<. ~ ""'EO n 

, '=.I ~ ,,,,,", ~ 

IG HIT IO N 
COi l S 

.... 1 ... f CONN ECTION 

--­CONNECTORS INO 
CONNECTIOI~ 
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542 WIRING DIAGRAMS 

- ... e @ 

r¥ ......--#jJ. 

~ 
,~i~:~:' 
~otJ--.... 1 

~ 
I ..... ~ 

"". 

1986150·175 HP 

"t-iI....... 'WIT' • ., I KHWi SWITCH 

I ~ 

1t+--#Hf++-.-+---HoH-tI ~ --
" ~. W I 

Lr:'--=tt.:~ .. ~ .. ~ .. ~~1~" 1 
;l£~:,':~:, 

\I. .. 
c. 

SWITCH 

• 
DIAGRAM KEY 

=== BLACK -- - ORANGE BLUE AND WHITE 
BLACK AND WHITE ------------ ORANGE AND BLUE PURPLE 
8LACK AND BROWN -_ ORANGE AND GREEN I PURPLE AND WHITE 

••••••••••• • BLACK AND YEllOW __ YEllOW .. " " "",, ... PURPLE AND RED 
== WHITe -""" , YEllOW AND RED BROWN 
------ WHITE ANO BLACK YEl~OW AND BLUE 000000 BROWN AND YELLOW 

G REY GREEN _____ BROWN AND WHITE 

••••••••••••• •• GREY AN D yEllOW' •••••• GREEN AND WHITE TAN 
-- RED ••••••••• BLUE 

_ml __ _ --­CONNECTORS 

","w," J 
PACK .J 

Tilf~ 
! 



 
 

WIRING DIAGRAMS 

II. 
:z: 
on 
(II 
(II 

0 
0 
(II 

~ 
CD 
II) .. 

l­
I!: 
CI 
l­
II) 

u 
ii: 
I­
U 
III ... 
III 
III 
I­o 
~ 
III 
I!: r ·-·-------

:z: 
l-

i 
II. 
:z: 
o 
on 

I ~, ~, I ~.:r 

iir>~ 

~ 
CD 
II) 

...Jif.R.. 
~J ·~L.j 

~' .. 
• 

- IILACII. 
- 8I.ACKANOWHIT£ 
~ BLACK AND BROWN 
. ........... BLACK AND YEllOW •• _ ••••• 
-=" WHIT[ 

------ WHITE AND 8\.ACI\ 
GREY 

•••••••••••• ••• GREY AND yELLOW •••••• 

--- '" 

._---1 

DIAGRAM KEY 
ORANGE 
ORANGE AND BLUE 
ORANGE ""'OOA[[N---' 
YElLOW 
YEllOW AND REO -
YELLOW AND BLUE 000000 
GREEN 
GREEN AND WHITE 
BLUE 

BLUE AND WHITE 
PURPLE 
PURPLE AND WHITE 
PURPLE AND REO 
BROWN 
BROWN AND YELLOW 
BROWN AND WHITE 

". 

~ 
'iI) ' :: 

-­CONNECTORS 

543 

14 I . ~N(CTION . ... '.~ -----r-

£: ... , ---'--
,0,.,.." I NO 
GROUNDS CONN£ClIOI< 



 
 

544 

IL ... 
%..1 
."j: 
~a11 

-::IE 0_ 
Oa: 
~ ... 
0a: "' ... ":~ 
°0 C'l1L 
~ 

111% 
\D'" 
~i 

,------ - -,.o"o~~-------~~. 

I 
I , 

I , 

I , 

I 
! 
Ii , 

r-----------------~~ 

"~j 

-, • · · · · . · . · . 

, . 
, 

WIRING DIAGRAMS 

- ,! Ii 
-------, • : EtJ: • I 

--.! i r-·J 
...! , 

II • , • , 
• 

, ____ .J 

• 
• : 

· . · . : : : · .. · .. • •• ~~H=~r=~====~I~ r+ .-----'0 i 

--- BL ACK --- "'. 

I ,­., 

RED AND WHITE 
----- GREEN 

·w '\t 
~ '" 
l 

' •••••• GREEN AND WHITE 
••••••••• BLUE 
-- BLUE AND WHITE 
--- PURPLE 

DIAGRAM KEY 
''''''' '' '''''' ' PURPLE AND RED 
_ TAN AND WHITE 
•••••.••••••••• TAN AND BLACK 

------------;:;;;;:;, , 

....................................... ; 

il 
" 

(j) 

I ~NECnON ....... 0...... --.---

~ ... , --'--
" 0 0 ,,,"0 INa 
GRourmS CONNECTION -CONNECTORS 



 
 

WIRING DIAGRAMS 545 

I i 
I _" 

I<e 
Z< 

~~ 
I ~9 

I ti5 
~~ 

'~ 
I 
I 

I 
I 

I 
I 

I 
I 

I 

WARNING 
HORH 

- kAC. 

1987·1989 POWER TRIMITILT 

RelAY RelAY 

i: l.~_!--------------
.... ......... ~ :. ...••.•.•..•..•••••••••..•• ~ ~;:~:=:=:=~~~::::::t=::~I"J 

: ;II ••••••••••••• ~ ,.,;:I. ? 
: : fi 
: : -t ............. , 
• •• 

TERMINAL 
1J+- SHOULO READ 

2 OHMS 

: .... · , · . , · , . · , . • •• : .. * • •• • •• • •• : : : , .. 
---------.---~ , . . :,. ................. : : 

-' . 
i 
! 

i 
I 
: 
: • • : 
! 

· . • • • • .. .. .. 
• ...... 

~®»-
,----' , 

lJ .t "". oe---++---+f--l • 
L, , , , , 

----.------
. l . 

I 
I 
I 
I 
I ---. I, .. 
I 

- I 

.~'L' I~'~' ·:·L:,~~~~ ~ ~~ .. '·"""""""'" ,." "" " "."". ~. ,,, ... 
·tll· .. +····+,.·········· .. ····i 

• • , . , . , . , . , : , . - , . .---,-... -----. 
, . , . , . , , . , . , . 

I 
I , 

: · • · : · • • 
• • • • • "' ....... 

TIE 
POIII;T 

1 

(~~ 
- ,,~ -.+-- . 

, 
".~ ..... , ....... ",r 

TRIM 
TILT SWITCH 
ON 
COMMERCIAL 
MODELS 
ONLY 

'" ... ", ... ! I ,1TT~--r 
.i .. ..II'· .. ·· ..,~2~- . ....... .......... , 
: I-=--.J ~ · , 

I ........................... .,. I 
*J": 

I 
I 
I 
I 
I 
I ----------,------. SENDING 

UNIT I , 
I : 
I ' 

----.f. ; I: CO NNECTOR 
.---....~ ............ , ................................... : 

- : I 1-----------:--, 
: I : I .. : I 

-! II j CO"""'O,~ 
: ~9 II : I 
... @~;:, Ii • I 

i t~~~, - t\ ~ff-' 
: • • TRIM TRIM Till '" 4-
: S i I GAUGE MOTOR 0 0 **+.: 1/ II.,LI.- ,., 

~ _______ J 

·~~i 
~ 

STARTER REMOTE 
SOLENOID CONTROL 

HANDLE 

0 1 

DIAGRAM KEY 
..··· ·····GR,.y ANO YElLOW "" 'YEllOW AND REO ••• .... PURPLE "'NO WHITE ..... IlACII: AND WHlf£ --"0 - YELLOW "'NO BLUE """'''PUAPLE "'NO REO :::::F _ lUCK AND aIIOWN IU.UU.L REO AND WHITE ---GREEN ___ " PINK 

........ IU.C( AND 'fELLOW ---OR"'NGE __ (oAEEN "'NO WHITE _ BROWN ---WIITI! '---ORANGE "'NO BLUE ······BLUE lQOO BROWN "'NO YULOW 
CONNECTORS -_·····WWl't AND alACK ____ OR .... ~E AND GREEN '***BlUE "'NO WHITE -- - 'BROWN "'NO WHITE GR"'. .... ··· "'ElLOW -PURPLE -T"'N 
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546 WIRING DIAGRAMS 

1987·1988 48·50 REMOTE START 

r-+==l~~"~"'" I 
STATOR 
ASSEMBLY 

BATTERY 

TOVRO 
lOW OIL 
WARNING 

CJ-
KNIFE 
SWllCH 

STARTER 
SOLENOID 

, , 
, , , , , 

""""""";";,,,, 

--1 
I 
, 

: ' 0 , :2 , , 
: -0 t\J 

, .~:-:--1~.~.~~--::-- -------1n 
j : o' 

,.,1 

o 
o 

~ : q , , , , , 
0: 0, 
" -: , , , , 
" , , , , -, 
0 ' 
cO , 
-' 

r-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~·-·':·:::::--~=:'~~~-=·:==:=':'=-:1 g i I ! I • ~ 

__ BLACK 

.. ___ BLACK ... NO WHITE 
_ liLAC": AND 8AOWN 
........ SL ... CK AND YELLOW 

WHITE 
••••••••• WHITE AND BLACK 

G"'A" 

IGNITION 
COilS 
AND 
SPARK 
PLUGS 

· ········ ·GR ... ' AND YELLOW ---",. 
<U.LU-LLREO AND WHilE 
---ORANGE 
" _ . _.ORAHGE AND BLUE 
___ ORANGE ""'DGREE'" 
······· YELLOW 

! rot l t' ,-lll ~n~'o __ .J 
POWER 

~ _ PACK 

DIAGRAM KEY 
", "YELlOW "'NORED ••••••• PURPlE A"'OWHllE 
__ YELLOW AND BLUE ....... '.PURPlE AND RED :::::F ___ GREEN _,_ PINK 
__ GREEN AND WHITE _ BROWN ---······SlUE >QOQ BROWN ANDYELlOW CD N ... £CTQR$ 
,***SLU[ AND WHITE __ - -BROWN AND WHITE 

I ~NEC'ION 
"~'C""D ------.-

.-;:-::.. -t.;;;-
J ~;';~UNOS CO NNECTION 

__ PURPLE --'" 



 
 

WIRING DIAGRAMS 

BATTERY 

SOlEtlOlO 

CJt 
KNIFE 

'WI'ctI r--t--
VACUUM 
'WITCli 

- IIlACK 
......... ...... Cll AN D WHIT[ 
- BLACKAN O IROw,", 

..... 'IILACK AND YHlCW 
WHITE 

•• •••••• -WHITE "' HOILACK .... 

198790·110 POWER TILT 

r·"·· .. ',,/~ 
.......... ~ ...... , 

TO TRIM 
AND TILT 
CONTROLS 

STATOR 
ASSEMBLY 

'!-....... , .. ~ ... , .. , ... ; ...... , .. , ......................... , ............ ;. j ............... ;l-.::.:: .. ..,LH·! .. · 

_ ..... -t
4

_ 

I ' 
I : 
I : 

I 

1 

TEMPERATURE 
SENSORS 

··········GR ... y ANDl'lLLOW 

--"0 
/.LLI..O.LLLA[O ANCWHllE 
- --ORANGE 
··-·-·ORANGE AND BLUE 
__ QAil.NGE AND GREEN 

••• .... YELLOW 

t-- I 
, I • • • , 

~TI t' .,' 
IT'-" \"I~\)I~T~ (\)17~ ~t~t~t-t ...L ~ 

" ~. , r I ,-. TERI,IINAL 
, ~. ~ , BLOCK 

• : I 
: - I 
! .~.".... ., ... ' I 

, 

I 
I 

- - --' : : 

:"'i'~ 

l RECTIFIER 

DIAGRAM KEY 
~", 'YEllOW AND REO • .. • .. ·PORPlE Jl,ND WHITE 
--YELLOW AND BLUE """"'PURPLE AND REO ====F. ---GREEN 

___ , PINK 

__ (,;R[[,.. AND WHilE _ DROWN --·····OLUE BRO WN ANDYfLlOW 
CONNECTORS 

~***BlUE AND WHIT( -- - 'BROW'" AND WHITE 
--PURPLE UN 
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548 WIRING DIAGRAMS 

1987120,140 

",,"'" , "'"''" .. , .. , .. ,,'''',,''''''''' 

..................................... " ... ' 

~~ 
KNIFE 
SWITCH 

TEMPEAATURE 
SENSORS 

__ BLACK 

.. ___ BLACK AND WHITE 

_ SLACK AND BROWN 
•••••• ·· IILACK AND YELLOW 

WHITE 
•••• __ •• WHITE AND BLACK 

GRA" 

• 

I 
j , 

I , 
I , 

~ I 
IGNITION 
COILS 
AND 
SPARK 
PLUGS Ql1~~~ 

DIAGRAM KEY 
··········GAAy AND V£LlD W r r rr'YElLOW AND RED ••••••• PURPL£ AND WtilTE 

---"0 __ YELLOW ... NO BLUE """"'PURPlE AND RED 
Ull.ULO.REOANO WHITE 

___ GREEN ·.I,_PINK 
- __ O RANGE __ loREEN AND WHITE _ BROWN 

,o_o_.ORAN(;E "'NDBLUE ·····BlUE >OO I!lAOWN ANO 'f'£LlOW 
___ ORANGE AND GREEN ~***BlUE AN D WHITE ___ 'BROWN AND WHITE 

••••• .. YELlOW 
__ PURPLE _ TAN 

=E ---CO NNECTORS 

I __ lE2.!~!'n C l'ON .. <..~,,_o --r-

~ ... , --'--
<i . e",," I NO 
GROUNDS CONN ECTION 



 
 

WIRING DIAGRAMS 

TEMPERATURE 
SENSORS 

- liLA-Cit 
"---' llAell A"'D WHITE 
- BLACK AND BROWN 
••• .. ···8l ... CK AND YELLOW 
= WNltE 
.. •• ••••. WHITt: .1.,.0 BLACK 

GRAY 

.... '""", , 

, , , , .-­, , , , 

, , , , , , 
• ... 
• , 

• 

··········OA.y ANOYEllDW 

--"0 
............... 1'1£0 AND WHITE 
---ORANGE 
··- · - ·ORANGE .r.N08LU[ 
----- ORANGE "NO GREEN 
.. · · ···YELlOW 

1987·1988 150·175 

TO TRIM 
ANO TILT 
CONTROLS 

.-

DIAGRAM KEY 
~", 'YELLOW AND REO ••• .... PURPLE AND WHITE 
--YELLOW AND BLUE '''''''''PURPLE ...... 0 RED 
---GREEN ,,_,PINK 
_ _ UREEH AND WHilE _ BROWN 
······SLUE )O OQ BROWN AND YEllOW 
~***8LUE A,.DWHtl[ .. --'BROWN AND WHITE 
--PURPLE "_TAN 
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I 

mr'rot I l 
.d3 

~G? 

::=.t:::: --CONNE CTORS 



 
 

550 WIRING DIAGRAMS 

: ....... ;,; :.: -..; ....................................................... : 

;';il(~ i 
~r ~ ~ -.... : 

II 
I-

(@]-~:.t ...................... :::-....... ~@ ........... '"":.:":'_±~ o /,-c-_-_--;:--=--=--=--=--=--=--=--:lj--r,.;-'j' ~(' ,::. ------. i'~ '::::::':= 
r _ .. , : ,, ! 

: r-'-__ ~ 
a:: 
~ 
III L Pi .: ill ... 
"' ~ z 
"' ~ 
1/1 
<II 
CD 
CD 
ell ... 
Iii 
ell ... 

!II "=iWo!. - .. .,--------' 

I r" 

I ~---~ 
I ~~ 
~ 

DIAGRAM KEY 
--BUCK ··········CR ..... AND YELLOW 
.. ___ BLACK AND WHITe ---"0 
_ BLACII AND BROWN ~REO AHO WHITE 
•••••••• au.CkANDYELLOW ---ORANGE 

r ~ '; "'YELLOW AND REO 
--YELLOW AND BLUE 
---GREEN 
__ GREEN AND WHITE 

Wt"ITE ' __ OfIANGE ",.,OBtUE • ••••• BlI/E 
••••••••• WHITE AND BLACK 

GRA'" 
_ORANGE A"' OGREEH ~* •• 8LU£ AHQWHITE 
•••• ... YELLOW - -PURI'LE 

••• ... • .. UR .. L£ AND WHITE 
......... PURPL[ AN D REO 

_ PINK 
_8ROWN 

lQOO BRQWH AND YEllOW :;e'ORS 
-- - ' BROWN AND WHITE 
_ TAN 

I . ___ 1.£2 .. ~"'EC110H 
.G' ''''''''' ~ 
t;;;..--t;o 
I ~'~UHDS CON NECtiON 



 
 

WIRING DIAGRAMS 

1/1 
~i 

C'I i! 
C'I 

0 
0 
C'I 
r-
III 
ell .. 

• ······················· .. ··f .. · .......... , ....... ~ , i -- .. ------:----1 

!:! 
I: 
t; 
III ... 
III 
I: 
III ... ... 
~ 
o 
1/1 
ai • 
III 
III 
ell .. 
~ 
ell .. 

-­"""' .... 0. 

r----------------------------! 

---"--- 1!., ~ ...... : 

....................................... .......... ...... .... ~ 

'. " i~)!' 

, 

, " 
Tt Ii 

DIAG RAM K EY 
_ BLACK 
.. ___ ' 8I.ACII AND WHITE 

_ BLACK AND BROWN 

········!aL .. CK AND YELLOW 
WHItE 

•• ••••••• WHlTE AND BLACK 
GRA" 

··········011"''1' AND YELLOW 

--". 
u.u..u..u. RED AND WhITE 
---~"'NCE 

"" 'YELlOW AND REO 
--'fELLOW AND BLUE 
---GREEN 
__ toREEN AND WHITE 

.'_ ' _ 'ORAHGE ""DBlUE ••• • • SlUE 
__ Oft ... HGE AND GREEN ~***BLUE AND WHITE 
.. • • • .. YELLOW __ PlJRPLE 

....... PURPlE A ... OWHI1[ 
.. ", .. " PURPLE AND REO 
"I._ PINK 

~::~::ANOYELLOW ~ CONNECTORS 
- - -'BROWN .NO WHITE 

--'" 
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552 WIRING DIAGRAMS 

... ~i ... 
~ ... 
c 
:::) 

Et 
z c -----
~ x' 

0 ~- ~ . ... cr:t. ... l~- ' cO .~. ID 
t-

-,-
ID 
GI .. • 

1----------
I 

I 
I 

I 
i 

, , , , " .. , . , , .. , , , . 

KEY SWITCH POSITIONS 

1987·1989 REMOTE CONTROL 

DIAGRAM KEY 
_ lIlACK 
,, ___ ·Bl.ACK AND WHilE 

_ IILACKAHOIIAOWN 
········Bl.ACK .. NO YELLOW 
=-WtifTE 
•••••• •• ·WHlTE AND aLACK 

GR ...... 

····· · ···· 01'1 .. " AND nllOW ---A'. 
uuu..u..AED AHO WHITE 
---OfIANGE 
_·_·OfIANGE ANoalUE 
___ ORANGE ... NOGREEN 
······· .,(LlOW 

""'YElLOW AND REO 
- - YELLOW AHO BLUE 
---GAff'" 
__ (OA[[N AND WHITE 

-••• ·.8LU£ 
~***BlUE AND WHITE 
--PURPLE 

• ...... PUAPLE A".D WHITE 
• ...... ·'PURPLE ... HORED 

_ PINK 
_ aRDWN 
)OOO IlROWN "NOYELLO ..... 
-_ .. 'BROWN AHD WHITE 
- TAN 

-­CONNECTORS 

I ~HEC'tOH .... - -.-
~ .. ~ ~ ... 0...... I HO 

GROUNDS CONNECTION 



 
 

WIRING DIAGRAMS 

PRIMER SOLENOID 

STARTER 
SOLENOID 

1988·1989 88·110 HP 

IGNITlON I-:;:~=I 
COILS It 

POWER-PACK 

STARBOARD 
TEMPERATURE 
SWITCH 
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554 WIRING DIAGRAMS 

1988·1989 120·140 HP 

STATOR 
AND 

1~!I I © t= 

MoioR l IL--EDI'LACIK_. !W .... -
J 

PRIMER ~~ •••• ~.~ -=-

a: 

~ 
Z z 
8 

,cLOW 

•• 
v.. ~ 

~;;LYE-;._LLO',-Wil'_ nw'" POWER-PACK 

L...p~~iRAY-
_RI 

~-RE'"n __ VYCEILII_LO,y-~~ .. ----~-r 1 Ll 
,TAN .... I a. III~...., 

... .L ... STARBOARD '9 · I PORT TEMPERATURE 
I ~ T TURE SWITCH 

b I mi 'W"_ ..... ~;;;:;;;"~, 
n=n~w.-!--U-l.--.J r-RED-ORANGE 

~... \\ IGNITION ...r-' ..f'"""' f"\ "-
~.,g..-+-'--I-I COILS IlIlr LII I 11111 I IWJ 

:'i If., ";' 
!:1 4 1 

SPARK PLUGS 

I. 



 
 

WIRING DIAGRAMS 555 

1988·1989 200·225 HP 

~TTERVr 
STARTER ~~W SOLENOID 

[- + ( ~ I STATOR 
l- AND 

" ~ "I "~ TIMER 
RI 'D 1 ~ ~: :: (6) Eb 

~ 
.ACK .. 

< ,. 
~ ~ , ~ 

~ 
"'RED- ~la ~~ WI 117 I~ iio'tc II 'L _RI ~ 

0 
TLiSe 

'- '- ~ 

~~lACK" 1 
~ ."~-~~ S~~ ; 

:' 

B~ ~. BROWN \lC -
"n I~ I~~~~~ 

·~lJ l 1. 'RMINAI II ) II I ~I'BOARD III 
[T YC" nw 

~ 
POWER PACK 

PRIMER' I 

i ~~ ~~ j _AI 
l." ~ 

a:Z 

~8 "" -r '1 1l.H l . GR 'V ~ - -- ~~. 

IT 'N "n '.A' 
~j 

~c_ r~ ..... .. .Ii - ~~VCi I nW.RI A"K 

BlAe 

t ~:~~:~~j~~~~:fSR I ~.unc 

II: 

I ®~ . yeo • nWA~~~T:H • T 
g ........ 

~ ~.~ " ..r-- ..r-- f"'"" f""""\. f""'""'\. I I""""'\. 
~ '''~ ... I J 'lI/ I I • 1 ,WI I Ii-
o FP" 

IGNITION 

:~ T f f COilS T ,1 
~ ~ 

1 

SPARK PLUGS 
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