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SAFETY
MARINE PRODUCTS AND THE SAFETY OF PEOPLE 
WHO USE THEM

Enjoyable boating is the goal of people who design and build marine products. To reach this goal, manu-
facturers are careful to make sure:

• Product user is informed; and
• Products are safe and reliable.

It is up to you, the people who...
• Rig boats;
• Fix machinery; and
• Maintain equipment

...to keep the products safe and reliable.

This section talks about safe boating and how you can help make it safe. Some of these safety issues
you will know, others you may not.

WARNING
This Safety section contains information relevant to the safety of boaters and people that ser-
vice boats. Please read this section carefully and share it with all shop technicians. Always
follow common shop safety practices. If you have not had training related to common shop
safety practices, you should do so not only to protect yourself, but also to protect the people
around you.
It is impossible for this manual to cover every potentially hazardous situation you may
encounter. However, your understanding and adherence to the recommendations contained
in this manual and use of good judgment when servicing outboards will help promote safety.
Always be alert and careful: a good foundation for safety.

First!
A word about parts... Plain parts; special parts; all parts!

DO NOT SUBSTITUTE PARTS
“They look the same, but are they the same?”

• Same size?
• Same strength?
• Same material?
• Same type?

Don’t substitute unless you know they are the same in all characteristics.

Second!
• Special locking bolts and nuts are often used to hold steering, shift, and throttle remote control

cables to the outboard.
• When you take any outboard off a boat, keep track of special nuts and bolts. Do not mix with other

parts. Store them on the outboard, then they are there when you need them.
• When the outboard is returned to the boat, use only the special nuts and bolts to hold remote steer-

ing, shift, and throttle cables to the outboard.
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SAFETY
Outboard Shift Systems and Safety

What could happen?

What is most important?

The outboard Shift 
System starts here 
at the remote 
control lever...

The outboard Shift 
System starts here 
at the remote 
control lever...

...and ends here 
at the propeller.

When control lever is in 
FORWARD, NEUTRAL 
or REVERSE...

...shift linkage must 
match control lever 
position.

IF... IF...
NEUTRAL FORWARD

REVERSE

FORWARD
       or
REVERSE

...propeller still
powered (turning)
unknown to operator, 
or outboard will START 
in gear, and boat will 
move suddenly.

...boat will move 
opposite to 
direction wanted 
by operator.

How can loss of shift control be minimized?

When 
rigging 
or after 

servicing

Read, understand, and follow manufacturer’s instructions
• Follow warnings marked “ ” closely.
• Assemble parts carefully.
• Make adjustments carefully.
• Test your work. Do not guess. Make sure propeller does just what the operator wants

and nothing else.
• Do not shift gears on a stopped outboard. Adjustments can be lost and parts weakened.
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SAFETY
Outboard Speed Control System and Safety

What is most important?

The outboard speed control system 
starts here at the remote control 
lever... (single lever remote control)

...and ends here on 
the powerhead.

When control lever is moved from 
FORWARD (or REVERSE) to 
NEUTRAL...

Powerhead speed must 
slow down to allow operator 
to shift into NEUTRAL.

Operator must be able to 
STOP propeller.

What could happen?

If Operator cannot slow down the outboard or shift into NEUTRAL gear (stop propeller), Operator
could panic and lose control of boat.

How can loss of speed control be minimized?

When 
rigging 
or after 

servicing

Read, understand, and follow manufacturer’s instructions
• Follow warnings marked “ ” closely.
• Assemble parts carefully.
• Make adjustments carefully.
• Test your work. Do not guess. Make sure speed control system does just what the oper-

ator wants and nothing else.
• Make sure full throttle can be obtained so Operator will not overload parts.
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SAFETY
Outboard Steering Control System and Safety

What is most important?

The steering system:
• Must not come apart;
• Must not jam; and
• Must not be sloppy or loose.

The outboard steering system starts 
here at the steering wheel...

...and ends here at the 
trim tab on the outboard.

What could happen?

• If steering system comes apart, boat might turn suddenly and circle. Persons thrown into the water
could be hit.

• If steering jams, operator may not be able to
avoid obstacles. Operator could panic.

• If steering is loose, boat may weave while operator
tries to steer a straight course. With some rigs (at
high speed), loose steering could lead to loss of
boat control.
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SAFETY
Transom Mounted Steering Systems – Check to Uncover Possible Trouble!

How can loss of steering control be minimized?

When 
rigging 
or after 

servicing

• Use a steering system recommended by the outboard manufacturer which meets
Marine Industry Safety Standards (ABYC).

• Read, understand, and follow manufacturer’s instructions
• Follow warnings marked “ ” closely.
• Assemble parts carefully.
• Make adjustments carefully.
• Keep parts moving freely. Lubricate parts as shown in manual.
• Use the bolts, nuts and washers supplied with steering attachment kits—they are a spe-

cial locking type that will not loosen, rust, or weaken.

Tilt outboard into boat, then turn it.

transom
mounted
steerer stop

to
stop

Be aware that raising or lowering outboard on
transom can change a set-up which was OK
earlier. If moved up or down even one-half inch,
run test again to make sure steering parts are
free and clear.

During this procedure, steering parts:
• Must not bind; and
• Must not touch other boat, outboard,

or accessory parts in transom area.

Why? A hard blow to the outboard’s
gearcase can result in damage to steer-
ing parts.

Check for damaged parts. Blows to the outboard like this

or this can put heavy loads on steering parts. Look for:
• Cracked parts, including steering parts, swivel brack-

ets, and transom brackets;
• Bent parts; and
• Loose nuts and bolts.

Replace damaged parts. If weakened, parts could fail later on the water when least expected.
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SAFETY
Outboard Fuel, Electrical System, and Safety

How Can Fire and Explosion Be Minimized?
• Read, understand, and follow manufacturer’s instructions
• Follow warnings marked “ ” closely.
• Do not substitute fuel or electrical systems parts with other parts which may look the same. Some

electrical parts, like starter motors, are of special design to prevent stray sparks outside their cases.
• Replace wires, sleeves, and boots which are cracked or torn or look in poor condition.

The electrical system begins 
here at the battery...

...and ends here on the powerhead.

...and ends here at 
the fuel injector.

The fuel system 
starts here at the 
fuel tank...

What is most important?

• Fuel leakage must be eliminated.
• Stray electric sparks must be avoided.

What could happen?

• When not boating, fuel leaking in car trunk or van, or place where portable tank is stored (base-
ment or cottage), could be ignited by any open flame or spark (furnace pilot light, etc.).

• When boating, fuel leaking under the engine cover could be ignited by a damaged or deteriorated
electrical part or loose wire connection making stray sparks.

GA

S

GA

S

When mixing and refueling, always mix 
gas and oil outside... Always fill the tank 

outside the boat

Fumes are hard to 
control. They collect and 
hide in the bottom of the 
boat.

To avoid those 
static electric 
sparks, ground 
(touch) the spout 
against the tank.If you use a funnel, it has to be 

metal to ground the spout to 
the tank.

Remember:

Do not use electrical devices 
such as cellular phones in the 
vicinity of a fuel leak or while 
fueling.
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SAFETY
If electrical parts are replaced or even removed from the outboard, check the following:

Wire and high voltage lead routing
• As shown in service manual
• Away from moving parts which could cut wires or wire insulation
• Away from engine cover latches which can catch and cut insulation from high voltage spark plug leads

Sleeves, boots, shields
• In position (to avoid shock hazard)
• Not torn or cracked

Metal Clamps – Tie Straps
• Position as shown in manual

Screws, Nuts, Washers
• Tighten firmly–these keep 

clamps in position and ends 
of wires from sparking

• Where lock washers are 
called for, use them

Spark Plug Boots
• Not torn or cracked
• Fully pushed onto spark 

plug

Spark Plugs
• Avoid rough handling that 

could crack ceramic part of 
plug. (Sparks may jump 
across outside of plug.)

All Connections
• Clean
• Tight
(Prevents sparks)

Electric Cable
• Not rubbing on sharp objects
• Enough slack to allow full turn-

ing without pull loads on cable 
(prevents sparks)

Batteries
• Secure in approved battery 

box or battery tray
• Battery terminals insulated
• No strain on cables

In transom area:
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SAFETY
After repair on any part of the fuel system, pressure test engine portion of fuel system as shown:

• Make sure silencer and its gaskets are on engine and drain hose is in place.
• Air silencer mounting screws are special lock screws. Use only the special screws.

GASOLINE

GASOLINE

When Storing:

When Running:

Squeeze until 
bulb feels hard

Check for leaks 
under engine cover

If tank cap has an air 
vent valve, make sure 
it is closed.

Whenever possible, remove 
hose from outboard and from 
tank.

Store hose around ears 
of tank. This way, 
gasoline is trapped in 
tank and not in the hose, 
where it might leak onto 
the floor if the hose 
deteriorates.

If gasoline tank is stored 
indoors, do not put it in a room 
having an appliance with a 
pilot light or where electrical 
appliances or switches (which 
may spark) will be used.

Carburetor air intake 
silencer will catch and 
hold fuel which may flood 
into engine if carburetor 
float sticks.
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SAFETY
Outboard Mounting System and Safety

What could happen?

How Can Loss of Mounting Be Minimized?
• Read, understand, and follow manufacturer’s instructions.
• Follow warnings marked “ ” closely.

What is most important?

• Outboard must stay in position on boat’s transom.

Outboard may

S...L...I...D...E on transom

Boat may turn and be hard 
to steer.

Outboard may

T...I...L...T on transom

Boat may turn and be 
hard to steer.

• If outboard hits something solid and does not stay on
the transom, boat occupants may be injured from the
outboard or its parts entering the boat.

Boat’s transom could break away. Outboard may be lost overboard. 
Boat may SINK.

The mounting system includes:

• outboard parts

• bolts, nuts, and washers

• boat’s transom
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SAFETY
If weakened, parts could fail later on the water, when not expected

If owner tells you “I hit something really hard...”

If boat plate 
shows...
              Use only
            or smaller

When rigging or fixing 
any boat, if transom 
looks weak, tell the 
owner.

If transom is 
curved, outboard 
may come loose.

Mount on flat surface only.
Use shims to make surface flat.

Use bolts, nuts, and washers 
supplied with outboard. They are 
usually special, and will not rust or 
weaken.

Check for a high speed blow to the lower unit. OR...

“I was backing up and I think the 
outboard may have hit a tree or 
something.”

Check for a slow, heavy squash to 
the outboard.

• Look for damaged parts and 
loosened nuts and bolts in both the 
steering and mounting systems. 
Replace damaged parts.
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SAFETY
Outboard Hydraulic Tilt/Trim Shock Absorption System and Safety

What can happen?
Without shock protection, a blow like this could cause serious damage to the outboard and injury to boat
occupants from the outboard or its parts entering the boat. Transom could break away and outboard may
be lost overboard.

How can possible conditions be minimized?

What is most important?

• Shock absorption system must always be ready to absorb
some blows to the lower parts of the outboard.

• Outboard must not trim in too far suddenly.

Boat may SINK.

At high speeds, sudden trimming 
in too far may dive boat under 
water or spin it around.

• Read, understand, and 
follow manufacturer’s 
instructions.

• Follow warnings marked “ ” 
closely.

• Test your work whenever 
possible.

• If oil leaks are seen in service 
areas, determine source. 
Keep reservoir filled.

• If outboard is hydraulic tilt/
trim model, always return rod 
to hole position determined 
by boat operator and make 
sure angle adjusting rod 
retain is in locked position.

Make sure manual 
release valve is 
closed tight. Torque 
to 45 to 55 in. lbs. 
(5.1 to 6.2 N·m).

If left open, outboard 
has no shock 
protection.

Trimming “in” too far can 
happen when angle adjusting 
rod is not in the right hole or 
is not in any hole (lost).
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SAFETY
Outboard Emergency Stop System and Safety

What could happen?

The emergency system 
begins here at the clip 
and lanyard...

...and ends here in the ignition 
system on the powerhead.

What is most important?

• The emergency stop system must STOP the engine when the clip is removed or the lanyard pulled
from the emergency stop / key switch.

If switch fails...

If lanyard is caught...

...engine will keep running.

...engine will keep 
running when clip 
is pulled from the 
switch
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SAFETY
What could happen?

If lanyard is cut or frayed...

...lanyard or clip may break when pulled...

If engine does NOT stop when lanyard 
is pulled, an operator thrown from the 
boat could be hit as boat circles area. 
Or, boat may not turn but leave area 
as a runaway. Operator may drown 
and boat WILL run into something.

How can failure of the emergency stop system be minimized?

When 
rigging 
or after 

servicing

• Read, understand, and follow manufacturer’s instructions
• Follow warnings marked “ ” closely.
• Assemble parts carefully.
• Inspect lanyard for cuts or fraying; clip for wear. Replace with original parts. Do not 

substitute.
• Locate control box and other items in area to keep lanyard from being caught.
• ALWAYS TEST EMERGENCY STOP SYSTEM. PULL LANYARD. ENGINE MUST 

STOP. IF IT DOES NOT, REPAIR BEFORE NEXT USE.
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SAFETY
Summing up

Now you know some things that can take the joy out of boating.

No doubt about it—proper safety takes time!
• Reading and understanding instructions
• Re-reading warnings marked “ ”
• Putting parts together correctly
• Making correct adjustments
• Testing your work

And making sure
• Worn or damaged parts are replaced
• Replaced parts are like originals in every way
• Customer is told of things which need attention

But, do you really want the alternative?
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SAFETY
MARINE PRODUCTS AND THE SAFETY OF PEOPLE 
WHO FIX THEM
The first part of this Safety section talked about safe boating and how you, the technician, can help keep
it safe for the boater. But what about you? Technicians can be hurt while:

• Rigging boats
• Troubleshooting problems
• Fixing components
• Testing their work

Some of these safety issues you will know, others you may not.

Handling Outboards
When lifting outboards

Center of gravity
Stand Clear! 
It might hit you 
as it swings.If engine does not have fixed lifting bracket 

and you use Universal Puller, P/N 378103, 
and Lifting Eye, P/N 321537, or Lifting Eye 
and Adapter Assembly, P/N 396748...

...use only the special 
hardened screws and 
washers from the set.

Outboard can 
drop suddenly if 
hoist or engine 
stand are in poor 
shape, or too 
small for the job.

• Make sure shop aids have extra capacity, and keep them in good repair.

300 lbs. 
(136.1 kg)

V6
455 lbs.
(206.4 kg)

Regular screws are not 
strong enough. Screws 
may break and outboard 
may drop suddenly.

Some outboards have a fixed lift bracket bolted to the powerhead. 
Because outboard will want to hang like this when off the floor...
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SAFETY
Running outboard with engine cover removed

• Two people working together on a live outboard must look out for each other. Never, ever, use the key
to start the outboard before signaling your partner. He may be leaning over the outboard with hands on
the flywheel, handling a “hot” electrical part, or near the propeller.

Outboard starting at the wrong time

Engine cover is a guard. When you remove cover/guard to work on the outboard, 
remember: loose clothing (open shirt sleeves, neckties), hair, jewelry (rings, 
watches, bracelets), hands and arms can be caught by the spinning flywheel.

Handling high voltage 
parts like spark plugs 
and coils can shock 
you and may cause you 
to recoil into the 
rotating flywheel.

When you do things that turn the flywheel like:
• Off-season storage fogging (oiling) of outboard;
• Removing propeller with a powered tool;
• Electrical system checks;
• Servicing the flywheel; or
• Any other actions ALWAYS...

1) Turn key 
switch OFF

2) Twist and remove 
ALL spark plug leads

3) Shift to 
NEUTRAL

Check prop shaft. Is outboard really in NEUTRAL?

NO SPARK NO START NO SURPRISES
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SAFETY
Running outboard too fast (Overspeeding)
• “Too fast” means running faster than outboard normally runs on boat.

Running outboards: Exhaust fumes

• Whenever running the engine, assure there is proper ventilation to avoid the accumulation of carbon
monoxide (CO), which is odorless, colorless, and tasteless, and can lead to unconsciousness, brain
damage, or death if inhaled in sufficient concentrations. CO accumulation can occur while docked,
anchored, or underway, and in many confined areas such as the boat cabin, cockpit, swim platform,
and heads. It can be worsened or caused by weather, mooring and operating conditions, and other
boats. Avoid exhaust fumes from the engine or other boats, provide proper ventilation, shut off the
engine when not needed, and be aware of the risk of backdrafting and conditions that create CO accu-
mulation. In high concentrations, CO can be fatal within minutes. Lower concentrations are just as
lethal over long periods of time.

DANGER
DO NOT run the engine indoors or without adequate ventilation or permit exhaust fumes to
accumulate in confined areas. Engine exhaust contains carbon monoxide which, if inhaled,
can cause serious brain damage or death.

Running too fast can happen when:

1) Using a flushing device...
Turn on water before starting outboard.
Keep engine speed below 2000 RPM.
With no load, outboard will run too fast
very easily. Wear eye protectors.

2) Running with the 
wrong test wheel...

This may happen if 
outboard runs too fast.

Use the right 
test wheel.
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SAFETY
Running outboards: Propellers

Eye protection

DANGER
Contact with a rotating propeller is likely to result in serious injury or death. Assure the
engine and prop area is clear of people and objects before starting engine or operating boat.
Do not allow anyone near a propeller, even when the engine is off. Blades can be sharp and
the propeller can continue to turn even after the engine is off. Always shut off the engine
when near people in the water.

Eyes need protection when:

• Grinding • Spraying cleaners
and paints

• Chiseling
Tip: When steel on steel, 
use plastic- or brass-type 
hammers. They don’t chip 
off as easily as steel 
hammers.

Protect
eyes 
from:

• Acid • Ends of cables

Wear
Safety

Glasses
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SAFETY
Handling Lead/Acid Batteries

Charging lead acid batteries

Battery gas is explosive!

Strong acid solution 
(sulfuric acid)

If solution gets into eyes, wash 
and contact a doctor immediately.

If spilled or 
splashed on any
part of body...

Wash with 
lots of water.

1) Attach and remove these cables with 
charger UNPLUGGED from 110 V wall 
socket. (This prevents shocks if charger 
is defective.)
2) Observe correct polarity when 
connecting these larger leads.
3) Always charge in a well ventilated 
area. Charging causes acid solution to 
give off hydrogen gas through the vents 
in the caps. Make sure vents are open. 
If clogged, pressure inside may build. 
Battery may EXPLODE.

While charging or discharging, 
remember:
• No smoking
• No flames
• No sparks

DO NOT check battery charge by 
placing metal objects across 
posts. You will make sparks and 
serious burns are possible.

Never remove charger cables 
from battery posts. It is a sure 
way to make a lot of sparks in an 
area surrounded by battery gas.

After charging:
• Shut off charger
• Pull charger plug out of 110 V

outlet
• Take charger cables off battery

posts
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Gasoline – Handle With Care!

What can you do?

• Always store gasoline outside in a safe can (flame arrester and pressure relief valve in pour spout).
• Fill portable tanks outside of boat. Spillage will collect in bottom of boat.
• Use fuel as fuel ONLY, not for a cleaner or degreaser.
• If fumes are smelled in shop, basement, or garage, immediately:

– Put out open flames, cigarettes, sparking devices;
– Wipe up spill or leak;
– Get towels and rags outside fast;
– Open doors and windows; and
– Check lowest area for fumes.

Be aware of items in and around repair area which can ignite fumes. Control them if fumes are smelled.
• Matches, cigarettes, blow torches, welders
• Electric motors (with unsealed cases)
• Electric generators (with unsealed cases)
• Light switches
• Appliance pilot lights or electric ignitors (furnace, dryer, water heaters)
• Loose wires on running outboards
• Other variables which may ignite fumes

How many of these are in your repair area?

20 
Parts 
Air

By 
Volume

1 Part Gasoline

Gas 
Fumes

If the air around you is 
calm, the pilot light in 
the heater could ignite 
the heavy fumes before 
your nose ever smells 
the fumes.

Gasoline vapor and air mixtures 
explode easily and violently when 
mixed as shown...

When you smell ANY odor of gasoline, 
explosion is possible.

Gasoline fumes are heavy and will sink 
to the lowest point in the boat or room 
and will STAY there, WAITING...

Store gasoline in sturdy, approved, 
sealed gas can and keep outside.
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Hazardous Products

Know how items in 
the shop can hurt 
people...

READ
• “How and where to use”
• “How to give First Aid.” Have recommended First Aid materials on hand should an 

emergency arise
• “How to dispose of can”

It’s all on the back of the can or bottle label.

And remember: Little children are very curious and will try to taste 
everything so keep containers away from children!
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Safety Awareness Test
The Technician’s Safety Awareness Test....

1) Did you read this Safety section from page S–1 to page S–24?

2) Are you ready to take responsibility for the safe maintenance practices and proce-
dures of your repair shop, co-workers, and technicians?

3) Do you understand all the safety precautions and instructions contained in this entire
service manual?

4) Will you follow all safety warnings, precautions, instructions and recommendations
outlined in this service manual?

5) Do you understand that the service manual as a whole and this Safety section, in par-
ticular, contain essential information to help prevent personal injury and damage to
equipment and your customers?

6) Have you received training related to common shop safety practices to protect your-
self and others around you?

7) When replacement parts are required, will you use Evinrude ®/Johnson ® Genuine
Parts or parts with equivalent characteristics, including type, strength and material?

8) Are you ready to follow the recommendations in this service manual before you ser-
vice any boat or outboard?

9) Do you understand that safety-related accidents can be caused by carelessness,
fatigue, overload, preoccupation, unfamiliarity of operator with the product, drugs and
alcohol, just to name a few?
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Cylinder Bore 153
Cylinder Compression Test 118
Cylinder Head

Assembly 147
Disassembly 137
Inspection 139
Installation 136
Removal 136

Cylinder Temperature Sensor Test 80

D 
Dashpot 59

Drilling and Hardware Diagram 36
Driveshaft

Assembly 216
Bearing Housing Seals 212
Disassembly 209
Installation 217
Removal 207

E 
Electric Starter System

Remote Control Models 87
Tests 90
Tiller Handle Models 87
Troubleshooting

Remote Control Models 89
Tiller Handle Models 88

Emergency Stop Switch 46
Description 71
Installation 30
Test 77

Engine Fuse 17
Engine Lubrication System

Operation 171
Engine Oil Pressure Test 119
Exhaust Housing

Assembly 184
Cleaning and Inspection 174
Disassembly 182
Inspection 174
Installation 187
Removal 181

Exterior Finish Protection 55

F 
Flywheel

Description 70
Installation 81
Removal 80

Fuel Filter 62
General 111

Fuel Pump 111
Assembly 112
Disassembly 111
Inspection 112
Installation 113
Removal 111
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INDEX
Fuel System
Additives 16, 44
Carburetor Servicing 101
Fuel Filter 33, 62
Fuel Hose Connections 100
Fuel Leakage Check 100
Fuel Pump 111
Fuel Requirements 44
Hose Routing 250
Hoses 33
Minimum Octane 44
Operation 114
Priming 33
Requirements 33
Running Checks 46
Throttle Control 109

Fuse Case
Removal 87

Fuse Continuity 85

G 
Gauges

SystemCheck 31
Gearcase

Assembly 215
Components 196
Disassembly 205
Draining 63
Installation 202
Leak Test 201
Lubricant Filling 63
Lubricant Inspection 63
Removal 201

Gearcase Inspection
Driveshaft 205
Gearcase Anode 205
Gearcase Housing 205
Water Intake Screen 205
Water Pump 205

Gearcase Lubricant
Draining 200
Filling 200
Inspection 200

H 
Hoses

Fuel System 33

I 
Idle Speed Adjustment 64
Ignition

Charge Coil 70
Charge Coil Test 75
Components 70
Crankshaft Position Sensor 70
Emergency Stop Switch 71
Flywheel 70
Ignition Coil 17
Ignition Coil Tests 74
Operation 72
Power Pack 70
RPM Limit 17
Timing Check 65
Troubleshooting 73

Ignition Coil
Description 71
Resistance Tests 74

Inspection Schedule 52

L 
Low Oil Pressure Warning 78
Lubrication 16, 66

Changing Engine Oil 60
Checking Oil Level 60
Draining 60
Engine Lubrication System 171
Oil Pressure Test 119
Propeller shaft 66
Schedule 52
Shift linkage 66
Swivel Bracket 66
Throttle Linkage 66
Tilt Tube 66

M 
Maintenance Schedule 52
Midsection

Cleaning and Inspection 174
Model Designation 7
Model Lists 8
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INDEX
Models Covered 6
Mounting the Engine 38

Hull Preparation 34

N 
Neutral Start Protection 46
Neutral Switch

Continuity 90

O 
Oil Filter

Maintenance 60
Replacement 61

Oil Pressure Switch
Installation 82
Removal 82
Test 79

Oiling System
Capacity 61
Engine Lubricant 45
Filling 61
Requirements 45

Operating Temperature 47
Overheat Warning 78
Over-Revolution Warning 78

P 
Pinion Gear

Installation 217
Removal 207

Piston
Assembly 164
Inspection 153, 154
Installation 164
Removal 150

Piston Ring End Gap 16
Power Pack

Description 70
Test 77

Powerhead
Inspection and Servicing 139
Installation 125
Removal 120
Serial Numbers 6
Tests 118

Priming
Fuel System 33

Propeller
Inspection 198
Installation 49, 198
Removal 198
Selection 48
Test Propeller 16

Propeller Shaft
Assembly 218
Bearing Housing Installation 219
Bearing Housing Removal 206
Disassembly 206
Inspection 205

Propeller Shaft Bearing
Installation 212
Removal 210

R 
Rectifier

Removal 87
Regulator

Removal 87
Remote Controls

Installation 31
Selection 30

Resistance Test
Rectifier 86
Regulator 86

Rigging
Boat 30
Lifting 37
MWS Harness 39
Outboard 34, 39
Water Pressure Gauge 43

Running Checks
Emergency Stop Switch 46
Fuel System 46
Neutral Start Protection 46
Operating Temperature 47
Water Pump Overboard Indicator 47

S 
Safety S–1
Serial Number Location 6
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INDEX
Shift Linkage
Lubrication 66

Shift Rod
Assembly 215
Disassembly 210
Removal 209

Shimming 220
Shock Absorber 240
Shop Aids 25
Spark Plug Information 17
Spark Plugs

Maintenance 67
Recommended Type 17, 67
Replacement Schedule 53

Specifications 16
Starter Motor

Assembly 95
Disassembly 92
Inspection 93
Installation 97
Removal 91
Testing 93

Starter Motor Relay Test 90
Starter Switch

Continuity Test 90
Steering Arm

Installation 192
Removal 189

Steering Bracket
Removal (Tiller Models) 189

Steering Handle
Installation 176
Removal 175

Steering System
Drag Link 38
Mechanical Cables 37
Requirements 37

Stern Bracket
Installation 191
Removal 188

Stop Circuit 46
Symbols 13
SystemCheck

Gauges 31
Requirement 31

T 
Technical Data 16
Thermostat

Inspection 169
Installation 169
Operating Temperature 47, 169
Removal 169

Throttle
Adjustment 110
Cable Installation 110
Linkage Adjustments

Remote Models 109
Tiller Models 109

Lubrication 66
Tiller Handle

Installation 176
Removal 175

Tilt Assist Cylinder
Components 177
Installation 179
Removal 177

Timing Chain
Inspection 133
Installation 133
Removal 131

Tools
2-pin Connector Test Cord, 

P/N 5034617 19
4-pin Connector Test Cord, 

P/N 5034228 19
6-pin Connector Test Cord, 

P/N 5034618 19
Bearing Installer/Remover, P/N 342685 21
Bushing, P/N 5034620 21
Carburetor Synchronizer Set, P/N 

5034619 20
CD Peak Reading Voltmeter, 

P/N 507972 19
Cylinder Bore Gauge, P/N 771310 22
Driveshaft Holder, P/N 345834 20
Flywheel Holder, P/N 5034227 22
Fuel Vacuum Tester, P/N 390954 20
Gearcase Adapter, P/N 772269 20
Gearcase Filler, P/N 501882 20
Gearcase Pressure Tester, P/N 507977 20
Gearcase Vacuum Tester, P/N 507982 20
Index–5



INDEX
Ignition Analyzer, P/N 501890 19
Large Puller Jaws, P/N 432129 21
Lifting Eye, P/N 321537 17
Oil Pressure Gauge Adapter, 

P/N 350930 22
Oil Pressure Gauge, P/N 5000900 22
Pinion Bearing Removal/Installation, 

P/N 5034763 20
Pinion Bearing Remover and Installer Kit, 

P/N 391257 21
Propeller Shaft Bearing Installer, 

P/N 5034774 20
Propeller Shaft Bearing Remover, 

P/N 5034764 20
Propeller Shaft Remover, P/N 5034762 21
Puller Bridge, P/N 432127 21
Replacement Jaws (large), P/N 437954 21
Replacement Jaws (small), P/N 437952 21
Replacement Tip Set, P/N 395967 21
Retaining Ring Pliers, P/N 331045 21
Seal Installer, P/N 326545 21
Slide Hammer Adapter, P/N 340624 21
Slide Hammer, P/N 391008 21
Small Puller Jaws, P/N 432131 21
Spacer, P/N 350932 20
Spark Tester, P/N 508118 19
Stopper, P/N 5034621 21
Syringe, P/N 346936 24
Tachometer/Timing Light, P/N 507980 19
Temperature Gun, P/N 772018 24
Test Wheel, P/N 5032468 21
Tie Strap Installation Tool, P/N 323716 24
Tilt Tube Nut Wrench, P/N 912084 24
Torque Wrench Extension, P/N 912031 24
Universal Puller Set, P/N 378103 24, 17
Valve Lifter Attachment, P/N 5000899 23
Valve Lifter, P/N 346186 148
Valve Spring Compressor, P/N 346186 23

Torque Specifications 18
Trim and Tilt

Air Bleeding 228
Down Circuit 239
Installation 230
Manual Release 241
Motor Relay Test 227
Oil Level Check 228

Operation 237
Removal 229
Shock Absorber 240
System Wiring 226
Thermal Valve 242
Up Circuit 238
Wiring Diagram 226

Trim and Tilt Motor
Assembly 235
Disassembly 233
Inspection 233
Installation 235
Removal 232

V 
Valve Clearance

Adjusting 68
Checking 68

Valve Guide
Diameter 142
Inspection 142
Replacement 143

Valve Head
Inspection 144
Thickness 145

Valve Seat
Contact Width 145
Inspection 144
Refacing 146

Valve Spring
Inspection 146
Length 146

Valve Stem
Diameter 142
Inspection 142

W 
Water Cooling System

Operation 170
Water Intake Screens

Inspection 63
Water Pump

Assembly 205
Disassembly 204
Inspection 204
Overboard Indicator 47
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30 HP 4-STROKE
  REMOTE MODELS
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EMERGENCY STOP & ENGINE STOP SWITCH
Emergency stop switch:     Lock plate IN              RUN
	 	          Lock plate OUT          STOP
Engine stop switch:            Button Pushed           STOP
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