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NOTICE

This manual has been prepared by Yamaha primarily for use by Yamaha dealers and their trained
mechanics when performing maintenance procedures and repairs to Yamaha equipment. It has
been written to suit the needs of persons who have a basic understanding of the mechanical and
electrical concepts and procedures inherent in the work, for without such knowledge attempted
repairs or service to the equipment could render it unsafe or unfit for use.

Because Yamaha has a policy of continuously improving its products, models may differ in detail
from the descriptions and illustrations given in this publication. Use only the latest edition of this
manual. Authorized Yamaha dealers are notified periodically of modifications and significant
changes in specifications and procedures, and these are incorporated in successive editions of this
manual.

Important information
Particularly important information is distinguished in this manual by the following notations:

/A The Safety Alert Symbol means ATTENTION! BECOME ALERT! YOUR SAFETY IS
INVOLVED!

AWARNING

Failure to follow WARNING instructions could result in severe injury or death to the machine
operator, a bystander, or a person inspecting or repairing the outboard motor.

CAUTION:

A CAUTION indicates special precautions that must be taken to avoid damage to the out-
board motor.

NOTE:
A NOTE provides key information to make procedures easier or clearer.

E25B, 25B, 25X, E30H, 30H
SERVICE MANUAL
©2006 by Yamaha Motor Co., Ltd.
1st Edition, July 2006
All rights reserved.

Any reprinting or unauthorized use
without the written permission of
Yamaha Motor Co., Ltd.
is expressly prohibited.
Printed in Japan
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How to use this manual

Manual format

The format of this manual has been designed to make service procedures clear and easy to under-
stand. Use the information below as a guide for effective and quality service.

* Parts are shown and detailed in an exploded diagram and are listed in the components list (see @
in the figure below for an example page).

e The component list consists of part names and quantities, as well as bolt and screw dimensions
(see @ in the figure below).

e Symbols are used to indicate important aspects of a procedure, such as the grade of lubricant and
lubrication point (see @) in the figure below).

¢ Tightening torque specifications are provided in the exploded diagrams (see @ in the figure below
for an example), and in the related detailed instructions. Some torque specifications are listed in
stages as torque figures or angles in degrees.

® Separate procedures and illustrations are used to explain the details of removal, checking, and
installation where necessary (see ® in the figure below for an example page).

NOTE:
For troubleshooting procedures, see Chapter 9, “Troubleshooting.”

LA & | ouorun ® @ O

Lower unit

LOWR .
Lower unit
Removing the drive shaft
1. Remove the drive shaft assembly and
pinion, and then pull out the forward
gear.
<
S62Y6740K
CAUTION:
Do not reuse the bearing, always replace
6F660190 it with a new one.
Seevessox % Drive shaft holder 4 (D: 90890-06518
No. Part name Qty Remarks Pinion nut holder @: 90890-06505 Bearing separator @: 90890-06534
1 | Lower unit 1 Socket adapter 2(3): 90890-06507
2 :Iasnc tie : Disassembling the drive shaft 2. Remove the needle bearing from the for-
ose
1. Install the pinion nut @, tighten it finger ward gear.
4 | Check screw 1 " :
tight, and then remove the drive shaft
5 | Gasket 2 bearing () using a press.
6 | Dowel pin 2
7 | Bolt 4 M10 x 40 mm
Drain screw 1 [
9 | Grommet 1
10 | Bolt 1| M10x 45 mm e\@)
11 | Bolt 1 | M8x60mm S i JR—
12 | Thrust washer 1 E U
13 | Propeller 1 ¥ — CAUTION: _
14 | Washer 1 Do not reuse the bearing, always replace
15 | Washer 1 CAUTION: it with a new one.
* Do not press the drive shaft threads @
16 | Cotter pin 1 [ Not reusable |
; P directly. Stoj de plate @: 90890-06501
17 | Propeller nut 1 N pper guide plate @:
18 | Trim tab 4 Do not' rt?use the bearing, always Stopper guide stand ®:
replace it with a new one. 90890-06538
Bearing puller@: 90890-06535
ing i . Bearing puller claw 1®):
65 -~ A o o e stacrmn@: | 50080 06536
Disassembling the forward gear
1. Remove the taper roller bearing from the
forward gear using a press.
@/’ 6-19 62Y5A11

1-1 69R3J11



How to use this manual

Symbol

The symbols below are designed to indicate the content of a chapter.

General information

GEN
INFO

Y

Specification

SPEC

F

Periodic check and adjustment

CHK
ADJ

Q

Fuel system

FUEL

=)

Power unit

POWR

G

Lower unit

LOWR

| 3

Symbols () to ) indicate specific data.

Bracket unit

BRKT

X

Electrical system

ELEC

Troubleshooting

TRBL
SHTG

?

@ @ ®@ @ ® ®
iRt N | 25|
(@ Special tool (® Specified measurement

(@ Specified oil or fluid
(® Specified engine speed
@ Specified tightening torque

® Specified electrical value
(resistance, voltage, electric current)

Symbols (7) to 33 in an exploded diagram or illustration indicate the grade of lubricant and the lubri-

cation point.

iy

@

©
) 2 |

) |

®

—aomy

®

-acmy

®
-

@ Apply Yamaha 2-stroke motor oil
Apply gear oil

(@ Apply water resistant grease (Yamaha grease A)

Apply molybdenum disulfide grease

Symbols (4 to 9 in an exploded diagram or illustration indicate the type of sealant or locking agent

and the application point.

@ Apply corrosion resistant grease
(Yamaha grease D)

(Yamaha grease C)
@ Apply injector grease

@ Apply low temperature resistant grease

2 D

®

1104J

I

a8

271

@ 1

a8

242

1
[©

572

|

(o)

Apply Gasket Maker
@ Apply ThreeBond 1104J
Apply LOCTITE 271 (red)

69R3J11

@ Apply LOCTITE 242 (blue)
Apply LOCTITE 572
Apply silicone sealant

1-2
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General information

Abbreviation

The following abbreviations are used in this service manual.

Abbreviation Description
AFT Aft end
API American Petroleum Institute
ATDC After Top Dead Center
BOW Bow end
BTDC Before Top Dead Center
CCA Cold Cranking Ampere
CDI Capacitor Discharged Ingnition system
DN Downside
EN European Norm (European standard)
F Forward
IEC International Electrotechnical Commission
N Neutral
NMMA National Marine Manufacturers Association
PORT Port side
R Reverse
SAE Society of Automotive Engineers
STBD Starboard side
TDC Top Dead Center
UP Upside
WD Wiring Diagram

69R3J11




How to use this manual / Safety while working

Safety while working

To prevent an accident or injury and to ensure
quality service, follow the safety procedures
provided below.

Fire prevention

Gasoline is highly flammable.

Keep gasoline and all flammable products
away from heat, sparks, and open flames.

S$69J1010

Ventilation

Gasoline vapor and exhaust gas are heavier
than air and extremely poisonous. If inhaled
in large quantities they may cause loss of
consciousness and death within a short time.
When test running an engine indoors (e.g., in
a water tank) be sure to do so where ade-
quate ventilation can be maintained.

S69J1020

Self-protection

Protect your eyes by wearing safety glasses
or safety goggles during all operations involv-
ing drilling and grinding, or when using an air
compressor.

Protect your hands and feet by wearing pro-
tective gloves and safety shoes when neces-
sary.

69R3J11

S69J1030

Part, lubricant, and sealant

Use only genuine Yamaha parts, lubricants,
and sealants or those recommended by
Yamaha, when servicing or repairing the out-
board motor.

S69J1040

Under normal conditions, the lubricants men-
tioned in this manual should not harm or be
hazardous to your skin. However, you should
follow these precautions to minimize any risk
when working with lubricants.

1. Maintain good standards of personal and
industrial hygiene.

2. Change and wash clothing as soon as
possible if soiled with lubricants.

3. Avoid contact with skin. Do not, for exam-
ple, place a soiled rag in your pocket.

4. Wash hands and any other part of the
body thoroughly with soap and hot water
after contact with a lubricant or lubricant
soiled clothing has been made.

5. To protect your skin, apply a protective

cream to your hands before working on
the outboard motor.

1-4
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6. Keep a supply of clean, lint-free cloths for
wiping up spills, etc.

Good working practice

Special service tool

Use the recommended special service tools
to protect parts from damage. Use the right
tool in the right manner—do not improvise.

$69J1050

Tightening torque

Follow the tightening torque specifications
provided throughout the manual. When tight-
ening nuts, bolts, and screws, tighten the
large sizes first, and tighten fasteners starting
in the center and moving outward.
Non-reusable part

Always use new gaskets, seals, O-rings, cot-
ter pins, circlips, etc., when installing or
assembling parts.

$69J1060

1-5

Disassembly and assembly
1. Use compressed air to remove dust and
dirt during disassembly.

A

Apply engine oil to the contact surfaces
of moving parts before assembly.

S69J1070

3. Install bearings with the manufacture
identification mark in the direction indicat-
ed in the installation procedure. In addi-
tion, be sure to lubricate the bearings lib-
erally.

4. Apply a thin coat of water-resistant
grease to the lip and periphery of an oil
seal before installation.

5. Check that moving parts operate normal-
ly after assembly.

69R3J11



Safety while working / Identification

Identification
Model
This manual covers the following models.

Applicable model

E25BMH, 25BMH,
25BW, 25BWC, 25XMH
E30HMH, 30HMH, 30HWH, 30HW, 30HWC

Serial number

The outboard motor serial number is
stamped on a label attached to the port
clamp bracket.

65610010

YAMAHA

YAMAHA MOTOR CO., LTD.
MADE IN JAPAN
PAYS D'ORIGINE JAPON

S6AL1D00

(1 Model name

@ Approved model code
(® Transom height

@ Serial number

69R3J11

Model name | APProved Stgrting
model code serial No.

E25BMH 69P 1020720
25BMH

25BW 69R 1020790
25BWC

25XMH 69X 1000515
E30HMH 60B 1024447
30HMH

30HWH

30HW 69S 1024277
30HWC
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Special service tool

Digital tachometer
90890-06760

Leakage tester
90890-06840

Vacuum/pressure pump gauge set
90890-06756

Digital caliper
90890-06704

Timing light
90890-03141

Compression gauge
90890-03160

Flywheel holder
90890-06522

Flywheel puller
90890-06521

Needle bearing attachment
90890-06607, 90890-06611, 90890-06613,
90890-06615, 90890-06632, 90890-06633,
90890-06653

S

Driver rod L3
90890-06652

69R3J11



Special service tool

Driver rod LS
90890-06606

Bearing Separator

90890-06534

Cylinder gauge

90890-06759

Crank jig set
90890-02422

Flange
90890-02351

69R3J11

Body
90890-02352

Bolt
90890-02353

Washer
90890-02354

(€

Bushing-5
90890-02359

\_/

—

Bushing-12
90890-02366
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Bushing-14
90890-02419

Pressure plate
90890-02384

Press body
90890-02385

‘,/

Pressure pin B

90890-02390

Bearing pressure B
90890-02392

Support
90890-02394

Height ring-13 (H-13)
90890-02379

Plate A
90890-02386

Plate B
90890-02387

Spacer B
90890-02396

69R3J11



Special service tool

Small end bearing installer
90890-06527

Dial gauge set
90890-01252

g =

Stopper guide plate

90890-06501
0

Bearing housing puller claw S
90890-06564

/

Center bolt

90890-06504

69R3J11

Bearing puller assembly
90890-06535

i

Stopper guide stand

90890-06538
‘

Drive shaft holder 3
90890-06517

T,

Driver rod SL
90890-06602

A

Bearing depth plate
90890-06603
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Driver rod SS
90890-06604

TS

Driver rod LL
90890-06605

e

N\

Bearing outer race attachment
90890-06625, 90890-06628

S

Bearing inner race attachment
90890-06640, 90890-06643, 90890-06644,
90890-06645

Sy

Shimming plate
90890-06701

Pinion height gauge
90890-06710

Pinion height gauge plate B
90890-06712

Magnet base B
90890-06844

Backlash indicator
90890-06706

7

Magnet base plate
90890-07003

69R3J11



Special service tool

Ignition tester
90890-06754

Digital circuit tester
90890-03174

Peak voltage adaptor B
90890-03172

Pocket tester
90890-03112

Test propeller
90890-01629

69R3J11 1-12
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General information

Propeller selection

The performance of a boat and outboard
motor will be critically affected by the size and
type of propeller you choose. Propellers
greatly affect boat speed, acceleration,
engine life, fuel economy, and even boating
and steering capabilities. An incorrect choice
could adversely affect performance and could
also seriously damage the engine.

Use the following information as a guide for
selecting a propeller that meets the operating
conditions of the boat and the outboard
motor.

Propeller size

The size of the propeller is indicated as
shown.

000 x0O -0

1 ks

65610020

65610030

(@ Propeller diameter (in inches)
(o Propeller pitch (in inches)
© Propeller type (propeller mark)

Selection

When the engine speed is at the full throttle
operating range (4,500-5,500 r/min), the
ideal propeller for the boat is one that pro-
vides maximum performance in relation to
boat speed and fuel consumption.

1-13

Propeller size (in) Material

97/8x8-F

97/8x9-F

97/8x10-F
97/8x101/2-F
97/8x111/4-F
97/8x12-F
97/8x13-F

Aluminum

97/8x14-F

Predelivery check

To make the delivery process smooth and
efficient, the predelivery check should be
completed as explained below.

Checking the fuel system

1. Check that the fuel hoses is securely
connected and that the fuel tank is filled
with fuel.

69R10040

CAUTION:

Use pre-mixed fuel only.
Fuel and oil mixing ratio is 50:1. For break-
in period, 25:1 mixture shall be used.

69R3J11



Propeller selection / Predelivery check

Checking the gear oil
1. Check the gear oil level.

6D410050

‘“ Recommended gear oil:
Hypoid gear oil
API: GL-4
SAE: 90
Oil quantity:
320 cm?
(10.82 US 0z, 11.29 Imp 0z)

Checking the battery (WH, W, WC)
1. Check the capacity, electrolyte level, and
specified gravity of the battery.

é\i( Recommended battery capacity:
CCA/EN: 347 A

20HR/IEC: 40 Ah
Electrolyte specified gravity:
1.280 at 20°C (68°F)

2. Check that the positive and negative bat-
tery cable are securely connected.

Checking the outboard motor

mounting height

1. Check that the anti-cavitation plate is
between the bottom of the boat and a
maximum of 25 mm (1 in) @ below it. If
the mounting height is too high, cavitation
will occur and propulsion will be reduced.
Also, the engine speed will increase
abnormally and cause the engine to
overheat. If the mounting height is too
low, water resistance will increase and
reduce engine efficiency.

69R3J11

0—25mm _
@ (0-1in.) \—x;:l 6B410060
NOTE:

The optimum mounting height is affected by
the combination of the boat and the outboard
motor. To determine the optimum mounting
height, test run the outboard motor at differ-
ent heights

2. Check that the clamp brackets are
secured with the clamp screws.

Checking the remote control cable

(W, WC)

1. Set the remote control lever to “N” posi-
tion and the throttle lever to fully-closed
position.

2. Check that the throttle cam (1) is in its
fully-closed position and align the center
of the throttle cam roller 2) with the mark
(@ on the throttle cam.

3. Check that the shift lever @) is in “N” posi-
tion.

69R10050

1-14
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4. Check the screwed length of the shift / 2. Check that the steering operates smooth-
throttle cable joint @) . ly.

i
dTh o=h
|| mfmr—= | || mofjmee

69R10065 65610050

AWARNING

The shift / throttle cable joint 4) must be
screwed in a minimum of 8.0 mm (0.31 in)

®.

Checking the steering system
1. Check the steering friction for proper
adjustment.

69R10055

3. Check that there is no interference with

wires or hoses when the outboard motor
is steered.
7 (

6B410075

NOTE:

e To increase the friction, turn the friction
adjusting bolt in direction (@).

e To decrease the friction, turn the friction
adjusting bolt in direction (b).

1-15 69R3J11



Predelivery check

Checking the gear shift and throttle

operation

1. Check that the gear shift operates
smoothly when the shift lever or remote
control lever is shifted from “N” to “F” or
“R” position.

2. Check that the throttle operates smoothly
when the throttle grip (tiller handle model)
is turned from the fully-closed position to
the fully-opened position (a).

Check that the throttle operates smoothly
when the remote control lever (remote
control model) is shifted from “F” or “R”
position to the fully-opened positions (b).

e ia
‘;}\‘(5

\E
Y 1L

69R10060

N
F R
®
®
0
AN
o §
6F610120
69R3J11

Checking the engine start button,

engine start switch and engine stop

lanyard switch

1. Check that the engine starts when the
engine start button is pushed to START.
(WH, WC)

69R10080

2. Check that the engine starts when the
engine start switch is turned to START.
(W:703 type remote control box)

3. Check that the engine turns off when the

engine start switch is turned to OFF
(W:708 type remote control box)

69R10200

4. Check that the choke solenoid operates
when the engine start switch is pushed
in. (W:703 type remote control box)

68310110

1-16
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5.

Check that the engine turns off when the
engine stop lanyard switch is pushed or
the engine stop lanyard is pulled from the
engine stop lanyard switch. (WH, WC,
MH)

69R10070

\NEG

6D410170

Check that the engine turns off when the
engine stop lanyard is pulled from the
engine stop lanyard switch. (W:703 type
remote control box)

MA\

69R11220

1-17

Checking the cooling water pilot
hole

1.

Start the engine, and then check for a
water flow from the cooling water pilot
hole.

65610080

Test run

1.

Start the engine, and then check that the
gear shift operates smoothly.

2. Check that the engine idle speed after
the engine has been warmed up.

3. Operate at trolling speed.

4. Run the outboard motor for 1 hour at
3,000 r/min or at half throttle, then for
another hour at 4,000 r/min or at 3/4
throttle.

5. Check that the outboard motor does not
tilt up when shifting into reverse and that
water does not flow in over the transom.

NOTE:

The test run is part of the break-in operation.

Break-in
During the test run, perform the break-in
operation in the following 5 stages.

1.

10 minutes (@ at the lowest possible
speed. A fast idle in neutral is best.

50 minutes (b) at 1/2 throttle (approxi-
mately 3,000 r/min) or less. Vary engine
speed occasionally. On an easy-planing
boat, accelerate at full throttle onto plane,
then immediately reduce the throttle to
3,000 r/min or less.

69R3J11



Predelivery check

3.

1 hour © at 3/4 throttle (approximately
4,000 r/min). Vary engine speed occa-
sionally. Run at full throttle for 1 minute,
then allow about 10 minutes of operation
at 3/4 throttle or less to let the engine
cool.

8 hours (d) at any speed, but avoid oper-
ating at full throttle for more than 5 min-
utes at a time. Let the engine cool
between full-throttle runs. Vary engine
speed occasionally.

After the first 10 hours. Use standard pre-
mix ratio of fuel and oil. Refer to page
1-13.

@® ©

AN

@
-

0 1 2

6F610180

Hours

After test run

1.

Check for water in the gear oil.

2. Check for fuel leakage in the cowling.

3. Install the flushing kit (.

4. Set the gear shift to “N” position, and then
flush the cooling water passage with
engine running at idle.

65610090
69R3J11

CAUTION:

Be sure to supply sufficient water when
flushing the cooling water passage, other-
wise the engine may overheat.

AWARNING

* Be sure to remove the propeller before
using the flushing Kkit.

¢ Keep hands, hair and clothes away from
the propeller shaft while the engine is
running.

1-18
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Spark plug

Cooling system
Exhaust system
Lubrication system

SPEC u Specification
General specification
. Model
ftem Unit E25BMH | 25XMH
Dimension
Overall length mm (in) 843 (33.2)
Overall width mm (in) 399 (15.7)
Overall height
(S) mm (in) 1,146 (45.1)
(L) mm (in) 1,273 (50.1) | —
Boat transom height
(S) mm (in) 381 (15.0)
(L) mm (in) 508 (20.0) | —
Weight
(with aluminum propeller)
(S) kg (Ib) 53.0 (117)
(L) kg (Ib) 54.5 (120) | —
Performance
Maximum output kW (hp) 18.4 (25) at 5,000 r/min
Full throttle operating range r/min 4,500-5,500
Maximum fuel consumption L (US gal, 11.0 (2.91, 2.42) at 5,500 r/min
Imp gal)/hr
Engine idle speed r/min 1,050-1,150
Power unit
Engine type 2-stroke, L
Cylinder quantity 2
Total displacement cm?® (cu. in) 496 (30.27)
Bore x stroke mm (in) 72.0 x 61.0 (2.83 x 2.40)
Compression ratio 6.2:1 | 7.0:1
Intake system Reed valve
Scavenging system Loop charge
Control system Tiller
Starting system Manual
Fuel system Carburetor
Ignition control system CDI
Alternator output VvV, W 12, 80
Starting enrichment Choke valve

B7HS-10 (NGK)
BR7HS-10 (NGK)

B8HS-10 (NGK)
BR8HS-10 (NGK)

Water
Propeller boss
Pre-mixed fuel and oil

2-1
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General specification

ltem Unit Model
E25BMH | 25XMH
Fuel and oil
Fuel type Regular unleaded gasoline
Engine oil 2-stroke outboard motor oil
Engine oil grade NMMA-certified TC-W3
Gear oil type Hypoid gear oil
Gear oil grade (*1) API GL-4
SAE 90
Gear oil quantity cm?® (US oz, 320 (10.82, 11.29)
Imp 0z)
Bracket unit
Trim angle Degree 4.0, 8.0, 12.0, 16.0, 20.0
(at 12° boat transom)
Tilt-up angle Degree 76.0
Steering angle Degree 40.0 + 40.0
Drive unit
Gear shift positions F-N-R
Gear ratio 2.08 (27/13)
Reduction gear type Spiral bevel gear
Clutch type Dog clutch
Propeller shaft type Spline
Propeller direction (rear view) Clockwise
Propeller ID mark F

(*1) Meeting both APl and SAE requirements
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Spark plug

Cooling system
Exhaust system
Lubrication system

SPEC u Specification
. Model
ftem Unit 25BMH 25BW 25BWC
Dimension
Overall length mm (in) 843 (33.2) 608 (23.9) 843 (33.2)
Overall width mm (in) 399 (15.7) 358 (14.1) 399 (15.7)
Overall height
(S) mm (in) 1,146 (45.1) — 1,146 (45.1)
(L) mm (in) 1,273 (50.1) —
(X) mm (in) 1,359 (53.5) —
Boat transom height
(S) mm (in) 381 (15.0) — 381 (15.0)
(L) mm (in) 508 (20.0) —
(X) mm (in) 635 (25.0) —
Weight
(with aluminum propeller)
(S) kg (Ib) 53.0 (117) — 56.5 (125)
(L) kg (Ib) 54.5 (120) 55.5 (122) —
(X) kg (Ib) 56.5 (125) —
Performance
Maximum output kW (hp) 18.4 (25) at 5,000 r/min
Full throttle operating range r/min 4,500-5,500
Maximum fuel consumption L (US gal, 11.0 (2.91, 2.42) at 5,500 r/min
Imp gal)/hr
Engine idle speed r/min 1,050-1,150
Power unit
Engine type 2-stroke, L
Cylinder quantity 2
Total displacement cm?® (cu. in) 496 (30.27)
Bore x stroke mm (in) 72.0 x 61.0 (2.83 x 2.40)
Compression ratio 6.2:1
Intake system Reed valve
Scavenging system Loop charge
Control system Tiller Remote control|  Tiller and
remote control
Starting system Manual Manual and electric
Fuel system Carburetor
Ignition control system CDI
Alternator output VvV, W 12, 80 —
Maximum generator output V, A — 12, 6.0
Starting enrichment Choke valve

B7HS-10 (NGK)
BR7HS-10 (NGK)
Water
Propeller boss
Pre-mixed fuel and oil
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General specification

ltem Unit Model
25BMH | 25BW | 25BWC
Fuel and oil
Fuel type Regular unleaded gasoline
Engine oil 2-stroke outboard motor oil
Engine oil grade NMMA-certified TC-W3
Gear oil type Hypoid gear oil
Gear oil grade (*1) API GL-4
SAE 90
Gear oil quantity cm?® (US oz, 320 (10.82, 11.29)
Imp 0z)
Bracket unit
Trim angle Degree 4.0, 8.0, 12.0, 16.0, 20.0
(at 12° boat transom)
Tilt-up angle Degree 76.0
Steering angle Degree 40.0 + 40.0
Drive unit
Gear shift positions F-N-R
Gear ratio 2.08 (27/13)
Reduction gear type Spiral bevel gear
Clutch type Dog clutch
Propeller shaft type Spline
Propeller direction (rear view) Clockwise
Propeller ID mark F
Electrical
Battery minimum capacity (*2)
CCA/EN A — 347
20HR/IEC Ah — 40

(*1) Meeting both APl and SAE requirements

(*2) CCA: Cold Cranking Ampere

EN: European Norm (European standard)
IEC: International Electrotechnical Commission
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SPEC u Specification
Item Unit Model
ESOHMH | B30HMH | 30HWH
Dimension
Overall length mm (in) 843 (33.2)
Overall width mm (in) 399 (15.7)
Overall height
(S) mm (in) 1,146 (45.1) | —
(L) mm (in) 1,273 (50.1)
(X) mm (in) — 1,359 (53.5)
Boat transom height
(S) mm (in) 381 (15.0) —
(L) mm (in) 508 (20.0) | — 508 (20.0)
(X) mm (in) — 635 (25.0)
Weight
(with aluminum propeller)
(S) kg (Ib) 53.0 (117) —
(L) kg (Ib) 54.5 (120) 58.0 (128)
(X) kg (Ib) — 60.0 (132)
Performance
Maximum output kW (hp) 22.1 (30) at 5,000 r/min
Full throttle operating range r/min 4,500-5,500
Maximum fuel consumption L (US gal, 12.0 (3.17, 2.64) at 5,500 r/min
Imp gal)/hr
Engine idle speed r/min 1,050-1,150
Power unit
Engine type 2-stroke, L
Cylinder quantity 2
Total displacement cm?® (cu. in) 496 (30.27)
Bore x stroke mm (in) 72.0 x 61.0 (2.83 x 2.40)
Compression ratio 7.0:1
Intake system Reed valve
Scavenging system Loop charge
Control system Tiller
Starting system Manual | Manual and electric
Fuel system Carburetor
Ignition control system CDI
Alternator output VvV, W 12, 80 —
Maximum generator output V, A — 12, 6.0
Starting enrichment Choke valve
Spark plug B8HS-10 (NGK)
BR8HS-10 (NGK)
Cooling system Water
Exhaust system Propeller boss
Lubrication system Pre-mixed fuel and oil
2.5 69R3J11



General specification

ltem Unit Model
ESOHMH | B30HMH | 30HWH
Fuel and oil
Fuel type Regular unleaded gasoline
Engine oil 2-stroke outboard motor oil
Engine oil grade NMMA-certified TC-W3
Gear oil type Hypoid gear oil
Gear oil grade (*1) API GL-4
SAE 90
Gear oil quantity cm?® (US oz, 320 (10.82, 11.29)
Imp 0z)
Bracket unit
Trim angle Degree 4.0, 8.0, 12.0, 16.0, 20.0
(at 12° boat transom)
Tilt-up angle Degree 76.0
Steering angle Degree 40.0 + 40.0
Drive unit
Gear shift positions F-N-R
Gear ratio 2.08 (27/13)
Reduction gear type Spiral bevel gear
Clutch type Dog clutch
Propeller shaft type Spline
Propeller direction (rear view) Clockwise
Propeller ID mark F
Electrical
Battery minimum capacity (*2)
CCA/EN A — 347
20HR/IEC Ah — 40

(*1) Meeting both APl and SAE requirements

(*2) CCA: Cold Cranking Ampere

EN: European Norm (European standard)
IEC: International Electrotechnical Commission
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Spark plug

Cooling system
Exhaust system
Lubrication system

SPEC u Specification
. Model
ftem unit 30HW 30HWC
Dimension
Overall length mm (in) 608 (23.9) 843 (33.2)
Overall width mm (in) 358 (14.1) 399 (15.7)
Overall height
(S) mm (in) 1,146 (45.1)
(L) mm (in) 1,273 (50.1) | —
Boat transom height
(S) mm (in) 381 (15.0)
(L) mm (in) 508 (20.0) | —
Weight
(with aluminum propeller)
(S) kg (Ib) 56.5 (125)
(L) kg (Ib) 58.0 (128) | —
Performance
Maximum output kW (hp) 22.1 (30) at 5,000 r/min
Full throttle operating range r/min 4,500-5,500
Maximum fuel consumption L (US gal, 12.0 (3.17, 2.64) at 5,500 r/min
Imp gal)/hr
Engine idle speed r/min 1,050-1,150
Power unit
Engine type 2-stroke, L
Cylinder quantity 2
Total displacement cm?® (cu. in) 496 (30.27)
Bore x stroke mm (in) 72.0 x 61.0 (2.83 x 2.40)
Compression ratio 7.0:1
Intake system Reed valve
Scavenging system Loop charge
Control system Remote control | Tiller and remote control
Starting system Manual and electric
Fuel system Carburetor
Ignition control system CDI
Maximum generator output V, A 12, 6.0
Starting enrichment Choke valve

B8HS-10 (NGK)
BR8HS-10 (NGK)
Water
Propeller boss
Pre-mixed fuel and oil
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General specification

ltem Unit Model
30HW | 30HWC
Fuel and oil
Fuel type Regular unleaded gasoline
Engine oil 2-stroke outboard motor oil
Engine oil grade NMMA-certified TC-W3
Gear oil type Hypoid gear oil
Gear oil grade (*1) API GL-4
SAE 90
Gear oil quantity cm?® (US oz, 320 (10.82, 11.29)
Imp 0z)
Bracket unit
Trim angle Degree 4.0, 8.0, 12.0, 16.0, 20.0
(at 12° boat transom)
Tilt-up angle Degree 76.0
Steering angle Degree 40.0 + 40.0
Drive unit
Gear shift positions F-N-R
Gear ratio 2.08 (27/13)
Reduction gear type Spiral bevel gear
Clutch type Dog clutch
Propeller shaft type Spline
Propeller direction (rear view) Clockwise
Propeller ID mark F
Electrical
Battery minimum capacity (*2)
CCA/EN A 347
20HR/IEC Ah 40

(*1) Meeting both APl and SAE requirements

(*2) CCA: Cold Cranking Ampere

EN: European Norm (European standard)
IEC: International Electrotechnical Commission
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SPEC | U"* Specification

Maintenance specification
Power unit (E25BMH, 25XMH models)

ltem Unit Model
E25BMH | 25XMH
Power unit
Minimum compression kPa 470 (4.7, 68)
pressure (*1) (kgf/cm?, psi)
Cylinder head
Warpage limit mm (in) 0.1 (0.0039)
(lines indicate straightedge
position)
Cylinder
Bore size @ mm (in) 72.000-72.020 (2.8346-2.8354)
Piston
Piston diameter (D) o 1y mm (in) 71.935-71.960 (2.8321-2.8331)
Measuring point (H) LD»/_JF mm (in) 10.0 (0.39)
Piston clearance mm (in) 0.060-0.065 (0.0024—0.0026)
(reference data)
Piston pin boss bore mm (in) 19.904-19.915 (0.7836-0.7841)
Oversize piston
1st mm (in) 0.25 (0.010)
2nd mm (in) 0.50 (0.020)
Oversize piston diameter
1st mm (in) 72.185-72.210 —
(2.8419-2.8429)
2nd mm (in) 72.435-72.460 —
(2.8518-2.8528)
Piston pin
Outside diameter mm (in) 19.895-19.900 (0.7833-0.7835)

(*1) Measuring conditions:
Ambient temperature 20°C (68°F), wide open throttle, with spark plugs removed from all cylinders.
The figures are for reference only.
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Maintenance specification

ltem Unit Model
E25BMH | 25XMH
Piston ring
Top piston ring
Dimension B T mm (in) 1.970-1.990 (0.0776-0.0783)
Dimension T J mm (in) 2.900-3.100 (0.1142-0.1220)
End gap ﬁB mm (in) 0.20-0.35 (0.0079-0.0138)
Side clearance mm (in) 0.02-0.06 (0.0008—0.0024)
Oversize outside diameter
1st mm (in) 72.25 (2.8445)
2nd mm (in) 72.50 (2.8543)
2nd piston ring
Dimension B T mm (in) 1.970-1.990 (0.0776—0.0783)
Dimension T | mm (in) 2.900-3.100 (0.1142-0.1220)
End gap B mm (in) 0.20-0.35 (0.0079-0.0138)
Side clearance mm (in) 0.03-0.07 (0.0012—-0.0028)
Oversize outside diameter
1st mm (in) 72.25 (2.8445)
2nd mm (in) 72.50 (2.8543)
Connecting rod
Small-end inside diameter mm (in) 23.904-23.917 (0.9411-0.9416)
Big-end inside diameter mm (in) 32.000-32.016 (1.2598-1.2605)
Connecting rod big-end mm (in) 0.200-0.700 (0.0079-0.0276)
side clearance
Small-end axial play limit mm (in) 2.0 (0.08)
Crankshaft
Crankshaft width A mm (in) 56.90-56.95 (2.2401-2.2421)
Crankshaft width B mm (in) 153.70-154.00 (6.05—-6.06)
Crankshaft width C mm (in) 39.9-40.1 (1.5709-1.5787)
Crankpin diameter mm (in) 23.995-24.000 (0.9447-0.9449)
Runout limit mm (in) 0.03 (0.0012)
A.L%A.
Thermostat
Opening temperature °C (°F) 48-52 (118.4-125.6)
Fully open temperature °C (°F) 60 (140)
Valve open lower limit mm (in) 3.0 (0.12)
Reed valve
Valve bending limit A mm (in) 0.2 (0.0079)
Valve stopper height B mm (in) 1.7-2.3 4.75-5.75
T P 0.0669-0.0906 0.1870-0.2264
B tA ( ) ( )
B%W :A
—

E25B [B] 25X
69R3J11
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SPEC u Specification
: Model
ftem Unit E25BMH 25XMH
Carburetor
ID mark 69P00 69S00
Main jet (M.J.) # 130
Main air jet (M.AJ.) mm (in) 2.0 (0.0787)
Main nozzle (M.N.) mm (in) 4.0 (0.16)
Pilot jet (PJ.) # 68
Slow air jet (S.AJ) mm (in) 0.8 (0.0315)
Pilot screw (P.S.) turns out 1/2-2
Valve seat size mm (in) 1.2 (0.05)
Float height mm (in) 14.5-15.5 (0.57-0.61)

Lower unit (E25BMH, 25XMH models)

Item Unit Model
E25BMH | 25XMH
Gear backlash
Pinion-to-forward gear mm (in) 0.31-0.72 (0.0122-0.0283)
Pinion-to-reverse gear mm (in) 0.93-1.65 (0.0366—0.0650)
Pinion gear shims mm 0.7,10,11,12,1.3,1.4,1.5,1.6
Forward gear shims mm 10,11,12,13, 14
Reverse gear shims mm 1.0,1.1,1.2,1.3
Electrical (E25BMH, 25XMH models)
. Model
ftem Unit E25BMH | 25XMH
Ignition and ignition control
system
Spark plug gap mm (in) 0.9-1.0 (0.035-0.039)
Spark plug cap resistance kQ 4.0-6.0
Ignition timing (full retard) Degree TDC-ATDC 4
Ignition timing (full advanced) Degree BTDC 20-24 | BTDC 23-27
Ignition coil resistance
Primary coil (B/W-B) Q 0.18-0.24
at 20°C (68°F)
Secondary coll
(B/W—spark plug wire) kQ 2.72-3.68
at 20°C (68°F)
Coil resistance and peak voltage are reference data.
Measuring conditions:
Ambient temperature 20°C (68°F).
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Maintenance specification

ltem Unit Model
E25BMH | 25XMH
CDI unit output peak voltage
(#1:B/O-B, #2:B/W-B)
at Cranking (loaded) \Y 130
at 1,500 r/min (loaded) \" 135
at 3,500 r/min (loaded) \" 135
Pulser coil output peak voltage
(W/R-B, W/B-B)
at Cranking (unloaded) \Y 6.8
at Cranking (loaded) \Y 6.7
at 1,500 r/min (loaded) \Y 16.0
at 3,500 r/min (loaded) \Y 26.0
Pulser coil resistance
(W/R-B, W/B-B) Q 311-381
at 20°C (68°F)
Charge coil output peak
voltage (Br-L)
at Cranking (unloaded) Vv 146
at Cranking (loaded) \Y 146
at 1,500 r/min (loaded) \" 150
at 3,500 r/min (loaded) \" 150
Charge coil resistance (Br-L) Q 342-418
at 20°C (68°F)
Charging system
Lighting coil output peak
voltage (G—G)
at Cranking (unloaded) \Y 4.6
at 1,500 r/min (unloaded) \ 15.0
at 3,500 r/min (unloaded) \Y 30.0
Lighting coil resistance (G-QG) Q 0.31-0.37
at 20°C (68°F)

Coil resistance and peak voltage are reference data.
Measuring conditions:
Ambient temperature 20°C (68°F).
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SPEC u Specification
Power unit (25BMH, 25BW, 25BWC models)

ltem Unit Model
25BMH | 25BW | 25BWC
Power unit
Minimum compression kPa 470 (4.7, 68)
pressure (*1) (kgf/cm?, psi)
Cylinder head
Warpage limit mm (in) 0.1 (0.0039)
(lines indicate straightedge
position)
Cylinder
Bore size @ mm (in) 72.000-72.020 (2.8346-2.8354)
Piston
Piston diameter (D) S 14 mm (in) 71.935-71.960 (2.8321-2.8331)
Measuring point (H) LD*/A# mm (in) 10.0 (0.39)
Piston clearance mm (in) 0.060-0.065 (0.0024—-0.0026)
(reference data)
Piston pin boss bore mm (in) 19.904-19.915 (0.7836-0.7841)
Oversize piston
1st mm (in) 0.25 (0.010)
2nd mm (in) 0.50 (0.020)
Oversize piston diameter
1st mm (in) 72.185-72.210 (2.8419-2.8429)
2nd mm (in) 72.435-72.460 (2.8518-2.8528)
Piston pin
Outside diameter mm (in) 19.895-19.900 (0.7833-0.7835)

(*1) Measuring conditions:
Ambient temperature 20°C (68°F), wide open throttle, with spark plugs removed from all cylinders.
The figures are for reference only.
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Maintenance specification

Bt — i,

j

»\ |«

ltem Unit Model
25BMH | 25BW | 25BWC
Piston ring
Top piston ring
Dimension B T mm (in) 1.970-1.990 (0.0776-0.0783)
Dimension T J mm (in) 2.900-3.100 (0.1142-0.1220)
End gap ﬁB mm (in) 0.20-0.35 (0.0079-0.0138)
Side clearance mm (in) 0.02-0.06 (0.0008—0.0024)
Oversize outside diameter
1st mm (in) 72.25 (2.8445)
2nd mm (in) 72.50 (2.8543)
2nd piston ring
Dimension B T mm (in) 1.970-1.990 (0.0776—-0.0783)
Dimension T | mm (in) 2.900-3.100 (0.1142-0.1220)
End gap B mm (in) 0.20-0.35 (0.0079-0.0138)
Side clearance mm (in) 0.03-0.07 (0.0012—-0.0028)
Oversize outside diameter
1st mm (in) 72.25 (2.8445)
2nd mm (in) 72.50 (2.8543)
Connecting rod
Small-end inside diameter mm (in) 23.904-23.917 (0.9411-0.9416)
Big-end inside diameter mm (in) 32.000-32.016 (1.2598-1.2605)
Connecting rod big-end mm (in) 0.200-0.700 (0.0079-0.0276)
side clearance
Small-end axial play limit mm (in) 2.0 (0.08)
Crankshaft
Crankshaft width A mm (in) 56.90-56.95 (2.2401-2.2421)
Crankshaft width B mm (in) 153.70-154.00 (6.05—-6.06)
Crankshaft width C mm (in) 39.9-40.1 (1.5709-1.5787)
Crankpin diameter mm (in) 23.995-24.000 (0.9447-0.9449)
Runout limit mm (in) 0.03 (0.0012)
i
LAJCLA
B
Thermostat
Opening temperature °C (°F) 48-52 (118.4-125.6)
Fully open temperature °C (°F) 60 (140)
Valve open lower limit mm (in) 3.0 (0.12)
Reed valve
Valve bending limit A mm (in) 0.2 (0.0079)
Valve stopper height B mm (in) 1.7-2.3 (0.0669-0.0906)

69R3J11
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SPEC u Specification
. Model
ftem Unit 25BMH | 25BW | 25BWC
Carburetor
ID mark 69P00
Main jet (M.J.) # 130
Main air jet (M.AJ) mm (in) 2.0 (0.0787)
Main nozzle (M.N.) mm (in) 4.0 (0.16)
Pilot jet (PJ.) # 68
Slow air jet (S.AJ) mm (in) 0.8 (0.0315)
Pilot screw (P.S.) turns out 1/2-2
Valve seat size mm (in) 1.2 (0.05)
Float height mm (in) 14.5-15.5 (0.57-0.61)
Lower unit (25BMH, 25BW, 25BWC models)
Item Unit Model
25BMH | 25BW | 25BWC
Gear backlash
Pinion-to-forward gear mm (in) 0.31-0.72 (0.0122-0.0283)
Pinion-to-reverse gear mm (in) 0.93-1.65 (0.0366—0.0650)
Pinion gear shims mm 0.7,10,11,12,1.3,1.4,1.5,1.6
Forward gear shims mm 10,11,12,13, 14
Reverse gear shims mm 1.0,1.1,1.2,1.3
Electrical (25BMH, 25BW, 25BWC models)
Item Unit Model
25BMH | 25BW | 25BWC
Ignition and ignition control
system
Spark plug gap mm (in) 0.9-1.0 (0.035-0.039)
Spark plug cap resistance kQ 4.0-6.0
Ignition timing (full retard) Degree TDC-ATDC 4
Ignition timing (full advanced) Degree BTDC 20-24
Ignition coil resistance
Primary coil (B/W-B) Q 0.18-0.24
at 20°C (68°F)
Secondary coll
(B/W—spark plug wire) kQ 2.72-3.68
at 20°C (68°F)

Coil resistance and peak voltage are reference data.
Measuring conditions:
Ambient temperature 20°C (68°F).
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Maintenance specification

ltem Unit Model
25BMH | 25BW | 25BWC
CDI unit output peak voltage
(#1:B/O-B, #2:B/W-B)
at Cranking (loaded) \" 130
at 1,500 r/min (loaded) \" 135
at 3,500 r/min (loaded) \" 135
Pulser coil output peak voltage
(W/R-B, W/B-B)
at Cranking (unloaded) \Y 6.8
at Cranking (loaded) \Y 6.7
at 1,500 r/min (loaded) \ 16.0
at 3,500 r/min (loaded) \Y 26.0
Pulser coil resistance
(W/R-B,W/B-B) Q 311-381
at 20°C (68°F)
Thermoswith
ON temperature °C (°F) — 106-114 —
(222.8-237.2)
OFF temperature °C (°F) — 88-102 —
(190.4-215.6)
Charge coil output peak
voltage (Br-L)
at Cranking (unloaded) \" 146
at Cranking (loaded) \Y 146
at 1,500 r/min (loaded) \Y 150
at 3,500 r/min (loaded) \Y 150
Charge coil resistance (Br-L) Q 342-418
at 20°C (68°F)
Starter motor
Type — Bendix
Output kW — 0.6
Brushes
Standard length mm (in) — 12.5 (0.49)
Wear limit mm (in) — 9.0 (0.35)
Commutator
Standard diameter mm (in) — 30.0 (1.18)
Wear limit mm (in) — 29.0 (1.14)
Standard undercut mm (in) — 0.8 (0.03)
Wear limit mm (in) — 0.2 (0.01)

Coil resistance and peak voltage are reference data.
Measuring conditions:
Ambient temperature 20°C (68°F).
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SPEC | U"* Specification

ltem

Unit

Model

25BMH

25BW

25BWC

Charging system

Lighting coil output peak

voltage (G—G)
at Cranking (unloaded)
at 1,500 r/min (unloaded)
at 3,500 r/min (unloaded)

Lighting coil resistance (G—G)
at 20°C (68°F)

Rectifier output

peak voltage (R-B)
at 1,500 r/min (unloaded)
at 3,500 r/min (unloaded)

o< <<

Vv
\%

4.6
15.0
30.0

0.31-0.37

13
13

Coil resistance and peak voltage are reference data.

Measuring conditions:
Ambient temperature 20°C (68°F).
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Maintenance specification

Power unit (E30HMH, 30HMH, 30HWH models)

Item Unit Model
ESOHMH | B0HMH | 30HWH
Power unit
Minimum compression kPa 570 (5.7, 83)
pressure (*1) (kgf/lcm?, psi)
Cylinder head
Warpage limit mm (in) 0.1 (0.0039)
(lines indicate straightedge
position)
Cylinder
Bore size @ mm (in) 72.000-72.020 (2.8346—2.8354)
Piston
Piston diameter (D) @ Ly mm (in) 71.935-71.960 (2.8321-2.8331)
Measuring point (H) Lo»/_f mm (in) 10.0 (0.39)
Piston clearance mm (in) 0.060-0.065 (0.0024—0.0026)
(reference data)
Piston pin boss bore mm (in) 19.904-19.915 (0.7836—0.7841)
Oversize piston
1st mm (in) 0.25 (0.010)
2nd mm (in) 0.50 (0.020)
Oversize piston diameter
1st mm (in) 72.185-72.210 (2.8419-2.8429)
2nd mm (in) 72.435-72.460 (2.8518-2.8528)
Piston pin
Outside diameter mm (in) 19.895-19.900 (0.7833-0.7835)

(*1) Measuring conditions:
Ambient temperature 20°C (68°F), wide open throttle, with spark plugs removed from all cylinders.
The figures are for reference only.
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SPEC u Specification
Item Unit Model
ESOHMH | B30HMH | 30HWH
Piston ring
Top piston ring
Dimension B T mm (in) 1.970-1.990 (0.0776—-0.0783)
Dimension T J mm (in) 2.900-3.100 (0.1142-0.1220)
End gap ﬁB mm (in) 0.20-0.35 (0.0079-0.0138)
Side clearance mm (in) 0.02—0.06 (0.0008—0.0024)
Oversize outside diameter
1st mm (in) 72.25 (2.8445)
2nd mm (in) 72.50 (2.8543)
2nd piston ring
Dimension B T mm (in) 1.970-1.990 (0.0776—0.0783)
Dimension T | mm (in) 2.900-3.100 (0.1142-0.1220)
End gap B mm (in) 0.20-0.35 (0.0079-0.0138)
Side clearance mm (in) 0.03-0.07 (0.0012—-0.0028)
Oversize outside diameter
1st mm (in) 72.25 (2.8445)
2nd mm (in) 72.50 (2.8543)
Connecting rod
Small-end inside diameter mm (in) 23.904-23.917 (0.9411-0.9416)
Big-end inside diameter mm (in) 32.000-32.016 (1.2605)
Connecting rod big-end mm (in) 0.200-0.700 (0.0079-0.0276)
side clearance
Small-end axial play limit mm (in) 2.0 (0.08)
Crankshaft
Crankshaft width A mm (in) 56.90-56.95 (2.2401-2.2421)
Crankshaft width B mm (in) 153.70-154.00 (6.05—-6.06)
Crankshaft width C mm (in) 39.9-40.1 (1.5709-1.5787)
Crankpin diameter mm (in) 23.995-24.000 (0.9447-0.9449)
Runout limit mm (in) 0.03 (0.0012)
A.L%NA.
Thermostat
Opening temperature °C (°F) 48-52 (118.4-125.6)
Fully open temperature °C (°F) 60 (140)
Valve open lower limit mm (in) 3.0 (0.12)
Reed valve
Valve bending limit A mm (in) 0.2 (0.0079)
Valve stopper height B mm (in) 4.75-5.75 (0.1870-0.2264)
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Maintenance specification

ltem Unit Model
ESOHMH | B30HMH | 30HWH
Carburetor
ID mark 69S00
Main jet (M.J.) # 130
Main air jet (M.AJ.) mm (in) 1.0 (0.0394)
Main nozzle (M.N.) mm (in) 4.0 (0.16)
Pilot jet (PJ.) # 68
Slow air jet (S.A.J.) mm (in) 0.8 (0.0315)
Pilot screw (P.S.) turns out 1/2-2
Valve seat size mm (in) 1.2 (0.05)
Float height mm (in) 14.5-15.5 (0.57-0.61)
Lower unit (E30HMH, 30HMH, 30HWH models)
Item Unit Model
ESOHMH | B0HMH | 30HWH
Gear backlash
Pinion-to-forward gear mm (in) 0.31-0.72 (0.0122-0.0283)
Pinion-to-reverse gear mm (in) 0.93-1.65 (0.0366—0.0650)
Pinion gear shims mm 0.7,10,11,12,1.3,1.4,15,1.6
Forward gear shims mm 10,11,12,13, 14
Reverse gear shims mm 1.0,1.1,1.2,1.3
Electrical (E30HMH, 30HMH, 30HWH models)
Item Unit Model
ESOHMH | B30HMH | 30HWH
Ignition and ignition control
system
Spark plug gap mm (in) 0.9-1.0 (0.035-0.039)
Spark plug cap resistancce kQ 4.0-6.0
Ignition timing (full retard) Degree TDC-ATDC 4
Ignition timing (full advanced) Degree BTDC 23-27
Ignition coil resistance
Primary coil (B/W-B) Q 0.18-0.24
at 20°C (68°F)
Secondary coll
(B/W—spark plug wire) kQ 2.72-3.68

at 20°C (68°F)

Coil resistance and peak voltage are reference data.

Measuring conditions:
Ambient temperature 20°C (68°F).

69R3J11
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ltem Unit Model
ESOHMH | B30HMH | 30HWH
CDI unit output peak voltage
(#1:B/O-B, #2:B/W-B)
at Cranking (loaded) \Y 130
at 1,500 r/min (loaded) \Y 135
at 3,500 r/min (loaded) \" 135
Pulser coil output peak voltage
(W/R-B, W/B-B)
at Cranking (unloaded) \Y 6.8
at Cranking (loaded) \Y 6.7
at 1,500 r/min (loaded) \Y 16.0
at 3,500 r/min (loaded) \Y 26.0
Pulser coil resistance
(W/R-B, W/B-B) Q 311-381
at 20°C (68°F)
Charge coil output peak
voltage (Br-L)
at Cranking (unloaded) \Y 146
at Cranking (loaded) \Y 146
at 1,500 r/min (loaded) \Y 150
at 3,500 r/min (loaded) Vv 150
Charge coil resistance (Br-L) Q 342-418
at 20°C (68°F)
Starter motor
Type — Bendix
Output kW — 0.6
Brushes
Standard length mm (in) — 12.5 (0.49)
Wear limit mm (in) — 9.0 (0.35)
Commutator
Standard diameter mm (in) — 30.0 (1.18)
Wear limit mm (in) — 29.0 (1.14)
Standard undercut mm (in) — 0.8 (0.03)
Wear limit mm (in) — 0.2 (0.01)

Coil resistance and peak voltage are reference data.
Measuring conditions:
Ambient temperature 20°C (68°F).
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Maintenance specification

ltem Unit Model
ESOHMH | B30HMH | 30HWH
Charging system
Lighting coil output peak
voltage (G-G)
at Cranking (unloaded) \" 4.6
at 1,500 r/min (unloaded) Vv 15.0
at 3,500 r/min (unloaded) \Y 30.0
Lighting coil resistance (G—G) Q 0.31-0.37
at 20°C (68°F)
Rectifier output
peak voltage (R-B)
at 1,500 r/min (unloaded) \Y — 13
at 3,500 r/min (unloaded) \Y — 13

Coil resistance and peak voltage are reference data.

Measuring conditions:
Ambient temperature 20°C (68°F).

69R3J11
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SPEC u Specification
Power unit (30HW, 30HWC models)

Item Unit Model
30HW | 30HWC
Power unit
Minimum compression kPa 570 (5.7, 83)
pressure (*1) (kgf/cm?, psi)
Cylinder head
Warpage limit mm (in) 0.1 (0.0039)
(lines indicate straightedge
position)
Cylinder
Bore size @ mm (in) 72.000-72.020 (2.8346—2.8354)
Piston
Piston diameter (D) @ 1y mm (in) 71.935-71.960 (2.8321-2.8331)
Measuring point (H) LD*/_k mm (in) 10.0 (0.39)
Piston clearance mm (in) 0.060-0.065 (0.0024—0.0026)
(reference data)
Piston pin boss bore mm (in) 19.904-19.915 (0.7836—0.7841)
Oversize piston
1st mm (in) 0.25 (0.010)
2nd mm (in) 0.50 (0.020)
Oversize piston diameter
1st mm (in) 72.185-72.210 (2.8419-2.8429)
2nd mm (in) 72.435-72.460 (2.8518-2.8528)
Piston pin
Outside diameter mm (in) 19.895-19.900 (0.7833-0.7835)

(*1) Measuring conditions:
Ambient temperature 20°C (68°F), wide open throttle, with spark plugs removed from all cylinders.
The figures are for reference only.
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Maintenance specification
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ltem Unit Model
30HW | 30HWC
Piston ring
Top piston ring
Dimension B T mm (in) 1.970-1.990 (0.0776-0.0783)
Dimension T J mm (in) 2.900-3.100 (0.1142-0.1220)
End gap ﬁB mm (in) 0.20-0.35 (0.0079-0.0138)
Side clearance mm (in) 0.02-0.06 (0.0008—0.0024)
Oversize outside diameter
1st mm (in) 72.25 (2.8445)
2nd mm (in) 72.50 (2.8543)
2nd piston ring
Dimension B T mm (in) 1.970-1.990 (0.0776—0.0783)
Dimension T | mm (in) 2.900-3.100 (0.1142-0.1220)
End gap B mm (in) 0.20-0.35 (0.0079-0.0138)
Side clearance mm (in) 0.03-0.07 (0.0012—-0.0028)
Oversize outside diameter
1st mm (in) 72.25 (2.8445)
2nd mm (in) 72.50 (2.8543)
Connecting rod
Small-end inside diameter mm (in) 23.904-23.917 (0.9411-0.9416)
Big-end inside diameter mm (in) 32.000-32.016 (1.2598-1.2605)
Connecting rod big-end mm (in) 0.200-0.700 (0.0079-0.0276)
side clearance
Small-end axial play limit mm (in) 2.0 (0.08)
Crankshaft
Crankshaft width A mm (in) 56.90-56.95 (2.2401-2.2421)
Crankshaft width B mm (in) 153.70-154.00 (6.05—-6.06)
Crankshaft width C mm (in) 39.9-40.1 (1.5709-1.5787)
Crankpin diameter mm (in) 23.995-24.000 (0.9447-0.9449)
Runout limit mm (in) 0.03 (0.0012)
LAJCLA,
B
Thermostat
Opening temperature °C (°F) 48-52 (118.4-125.6)
Fully open temperature °C (°F) 60 (140)
Valve open lower limit mm (in) 3.0 (0.12)
Reed valve
Valve bending limit A mm (in) 0.2 (0.0079)
Valve stopper height B mm (in) 4.75-5.75 (0.1870-0.2264)

69R3J11
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SPEC u Specification
: Model
ftem unit 30HW | 30HWC

Carburetor

ID mark 69S00

Main jet (M.J.) # 130

Main air jet (M.AJ.) mm (in) 1.0 (0.0394)

Main nozzle (M.N.) mm (in) 4.0 (0.16)

Pilot jet (PJ.) # 68

Slow air jet (S.AJ) mm (in) 0.8 (0.0315)

Pilot screw (P.S.) turns out 1/2-2

Valve seat size mm (in) 1.2 (0.05)

Float height mm (in) 14.5-15.5 (0.57-0.61)

Lower unit (30HW, 30HWC models)

Item Unit Model
30HW | 30HWC
Gear backlash
Pinion-to-forward gear mm (in) 0.31-0.72 (0.0122-0.0283)
Pinion-to-reverse gear mm (in) 0.93-1.65 (0.0366—0.0650)
Pinion gear shims mm 0.7,10,11,12,1.3,1.4,15,1.6
Forward gear shims mm 10,11,12,13, 14
Reverse gear shims mm 1.0,1.1,1.2,1.3
Electrical (30HW, 30HWC models)
. Model
ftem unit 30HW | 30HWC
Ignition and ignition control
system
Spark plug gap mm (in) 0.9-1.0 (0.035-0.039)
Spark plug cap resistance kQ 4.0-6.0
Ignition timing (full retard) Degree TDC-ATDC 4
Ignition timing (full advanced) Degree BTDC 23-27
Ignition coil resistance
Primary coil (B/W-B) Q 0.18-0.24
at 20°C (68°F)
Secondary coll
(B/W—spark plug wire) kQ 2.72-3.68

at 20°C (68°F)

Coil resistance and peak voltage are reference data.

Measuring conditions:
Ambient temperature 20°C (68°F).
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Maintenance specification

ltem Unit Model
30HW | 30HWC
CDI unit output peak voltage
(#1:B/O-B, #2:B/W-B)
at Cranking (loaded) \Y 130
at 1,500 r/min (loaded) \Y 135
at 3,500 r/min (loaded) \" 135
Pulser coil output peak voltage
(W/R-B, W/B-B)
at Cranking (unloaded) \Y 6.8
at Cranking (loaded) \Y 6.7
at 1,500 r/min (loaded) \Y 16.0
at 3,500 r/min (loaded) \Y 26.0
Pulser coil resistance
(W/R-B, W/B-B) Q 311-381
at 20°C (68°F)
Thermoswith
ON temperature °C (°F) 106-114 —
(222.8-237.2)
OFF temperature °C (°F) 88-102 —
(190.4-215.6)
Charge coil output peak
voltage (Br-L)
at Cranking (unloaded) \Y 146
at Cranking (loaded) \" 146
at 1,500 r/min (loaded) Vv 150
at 3,500 r/min (loaded) \Y 150
Charge coil resistance (Br-L) Q 342-418
at 20°C (68°F)
Starter motor
Type Bendix
Output kW 0.6
Brushes
Standard length mm (in) 12.5 (0.49)
Wear limit mm (in) 9.0 (0.35)
Commutator
Standard diameter mm (in) 30.0 (1.18)
Wear limit mm (in) 29.0 (1.14)
Standard undercut mm (in) 0.8 (0.03)
Wear limit mm (in) 0.2 (0.01)

Coil resistance and peak voltage are reference data.
Measuring conditions:
Ambient temperature 20°C (68°F).
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ltem Unit Model
30HW | 30HWC
Charging system
Lighting coil output peak
voltage (G—G)
at Cranking (unloaded) \" 4.6
at 1,500 r/min (unloaded) Vv 15.0
at 3,500 r/min (unloaded) \Y 30.0
Lighting coil resistance (G—G) Q 0.31-0.37
at 20°C (68°F)
Rectifier output
peak voltage (R-B)
at 1,500 r/min (unloaded) \Y 13
at 3,500 r/min (unloaded) \Y 13
Coil resistance and peak voltage are reference data.
Measuring conditions:
Ambient temperature 20°C (68°F).
2.07 69R3J11




Maintenance specification

Dimension
Exterior E25BMH, 25XMH, 25BMH, 25BWC, E30HMH, 30HMH, 30HWH, 3S0HWC
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Exterior 25BW, 30HW
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Maintenance specification

Clamp bracket
mm (in)
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SPEC F Specification

Tightening torque
Specified torque

Part to be tightened Thread size N.mTlgrterillgfg.;r:]orques ftlb
Fuel system
Cover screw — 1.5 0.15 1.1
Main jet — 2 0.2 1.5
Pilot jet — 1.2 0.12 0.9
Float pin screw — 2 0.2 1.5
Float chamber screw — 2 0.2 1.5
Drain screw — 1.5 0.15 1.1
Power unit
Start-in-gear protection cable cap — 4 0.4 3.0
Manual starter nut — 10 1.0 7.2
Drive plate bolt M8 15 1.5 11.1
Manual starter mount bolt M6 12 1.2 8.9
Power unit mount bolt M8 22 2.2 16.2
Flywheel magnet nut — 140 14 103
Reed valve stopper nut — 4.5 0.45 3.3
: 1st 15 1.5 11.1
Cylinder head bolt ond M8 57 57 19.9
1st 4 0.4 3.0
Exhaust outer cover bolt ond M6 8 08 5
1st 15 1.5 11.1
Crankcase bolt ond M8 57 57 19.9
Spark plug M14 25 2.5 18
Lower unit
Check screw — 9 0.9 6.6
Drain screw — 9 0.9 6.6
Lower case mount bolt (nut) M10 37 3.7 27.3
Cooling water inlet cover screw M5 4 0.4 3.0
Propeller nut — 35 3.5 25.3
Propeller housing bolt M6 11 1.1 8.1
Pinion nut — 50 5.0 36.9
Bracket unit
Shift actuator mount bolt M6 11 1.1 8.1
Shift actuator mount nut — 17 1.7 12.5
Shift lever bolt M6 11 1.1 8.1
Upper mount nut — 17 1.7 12.5
Steering bracket bolt M6 11 1.1 8.1
Throttle grip screw (WH, WC, MH) — 3 0.3 2.2
Engine stop lanyard switch nut — 3 0.3 2.2
Start button ring nut (WH, WC) — 3 0.3 2.2
Self locking nut — 45 4.5 33
Grease nipple — 3 0.3 2.2
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Tightening torque

. . Tightening torques
Part to be tightened Thread size Nm | kgtm b

Electrical unit

CDI unit M6 4 0.4 3.0

Ignition coil M6 8 0.8 5.8

Starter relay terminal nut (WH, W, WC) — 4 0.4 3.0

Starter motor mount bolt (WH, W, WC) M8 21 2.1 15.5

Positive battery cable nut (WH, W, WC) — 4 0.4 3.0

Negative battery cable bolt (WH, W, WC) M8 15 1.5 11.1
General torque
This chart specifies tightening torques for General torque
standard fasteners with a standard 1SO Nut (A) Bolt (B) specifications
thread pitch. Tightening torque specifications N-m |[kgf-m| ftlb
for special components or assemblies are 8 mm M5 5 05 | 36
provided in applicable sections of this manu- 10 mm M6 8 08 | 5.8
al. 12 mm M8 18 | 1.8 | 13
To avoid warpage, tighten multi-fastener 14 mm M10 36 3.6 26
assemblies in a crisscross fashion and pro- 17 mm M12 43 4.3 31

gressive stages until the specified torque is
reached. Unless otherwise specified, torque
specifications require clean, dry threads.

Components should be at room temperature.

69R3J11 2.3



SPEC | U"* Specification

— MEMO —

o 69R3J11



69R3J11

CHK Q
ADJ
Periodic check and adjustment
Maintenance interval chart ... . 3-1
LI o o 11T 11 4 3-2
Checking the top COWING ...cooeiiiiieiieeee e 3-2
Fuel system ... 3-2
Checking the fuel joint and fuel hose (fuel joint-to-carburetor)................. 3-2
Checking the fuel filter ... 3-2
01 T 3-3
Checking the Spark PlUG .......ooooiieiiiiieiee e 3-3
Checking the thermostat ..o 3-3
Checking the cooling water passage ........cccceeeeeeeiiiiiiiieieeee e 3-4
{00 411 o I3 V= =Y o 3-4
Adjusting the throttle cable (WH, WC, MH) ..o 3-4
Adjusting the throttle cable (W, WC)......cooouiiiiiiieeeeee e 3-5
Adjusting the throttle control lever link ..., 3-7
Checking the ignition tiMing .........coooiiiiiiii e 3-7
Adjusting the ignition tiMiNg ..o 3-9
Checking the engine idle Speed ..........oooiiiiiiiiiei i 3-10
Checking the gear shift operation ...........cccoooiiiiiii i, 3-11
Checking the start-in-gear protection ..........ccccceiiiiiiiiiii e, 3-12
Adjusting the start-in-gear protection ............ccccc 3-12
Checking the neutral switch operation (WH, WC) .......ccccceveeeiiiiiiinnnnnn. 3-12
Checking the choke solenoid operation (W)........cccceeiniieeiiniieee e, 3-12
Bracket ... 3-13
Checking the tilt operation .............cccooiiiiiiiiiic e 3-13
Checking the tilt PiN ..o 3-14
[0 11T ¥ T 4 3-14
Checking the gear oil 1evel ... 3-14
Changing the gear Ol ........c..ooiiiiie e 3-14
Checking the lower unit for air leakage ..........cccooiieiiiiiiiiiiiiiee, 3-15
Checking the Propeller ... 3-15
€ T = 3-15
Checking the @node .........oocueiiiiiiiie e 3-15
Checking the battery (WH, W, WC) ........oooiiiiiiieiiee e 3-16
Lubricating the outboard motor ... 3-17




CHK
ADJ

Q

Periodic check and adjustment

Maintenance interval chart
Use the following chart as a guideline for general maintenance.
Adjust the maintenance intervals according to the operating conditions of the outboard motor.

Initial Every Refer
Item Actions 10 hours | 50 hours | 100 hours| 200 hours| to

(1 month) ((3 months)|(6 months)| (1 year) | page
Anode (s) (external) Check / replace O O 3-16
Anode (s) (internal) Check / replace O 3-15
Battery Check / charge O 3-16
Cooling water passages | Clean O O 3-4
Cowling clamp Check O 3-2
Fuel filter (can be dis- Check / clean o o o 3.0
assembled)
Fuel system Check O O O 3-2
Fuel tank (Yamaha por- Check / clean o .
table tank)
Gear oil Change O O 3-14
Lubrication points Lubricate O 3-17
Idle speed Check / adjust O O 3-10
Propeller and cotter pin | Check / replace O O 3-15
Shift link / shift cable Check / adjust @) 3-11
Thermostat Check / replace O 3-3
Throttle link / throttle 3-4
cable / throttle pick-up | Check / adjust O 3-5
timing 3-7
Water pump Check / replace O 6-7
Spark plugs Clean / adjust / replace O O O 3-3
NOTE:

When operating in salt water, turbid or muddy water, the engine should be flushed with clean water

after each use.

69R3J11



Maintenance interval chart / Top cowling / Fuel system

Top cowling

Checking the top cowling

1. Check the top cowling. Replace the top
cowling if cracked or other damaged.

2. Check the fitting by pushing the top cowl-
ing with both hands. Adjust the fittings of
the top cowling following the below pro-
cedures if improperly.

65630370

3. Check the rubber trim. Replace the rub-
ber trim if worn, deteriorated or dam-
aged.

4. Check the lock lever, bushings and wash-
ers. Replace if worn or damaged.

5. Check the hooks and rivets. Replace the
hooks and rivets if worn or damaged.

Fuel system

CAUTION:

Checking the fuel system procedures will
allow some fuel to spill. Catch fuel in a
rag. Wipe up any spilled fuel immediately.

Checking the fuel joint and fuel

hose (fuel tank-to-carburetor)

1. Check the fuel hose, fuel joints @) and
primer pump 2. Replace them if kinked,
leaked or clogged.

69R3J11

2. Check the fuel pump (@. Replace the fuel
pump gaskets if there are leaked.

69R30010

Checking the fuel filter
1. Remove the fuel filter cap assembly.

NOTE:
Be sure not to spill any fuel when removing
the fuel cap assembly.

2. Check the fuel filter element (7). Replace
if there is dirt or residue.

3. Check the fuel filter cap (2. Clean with
the straight gasoline if there are foreign
substance or replace if cracked.

6H930035
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Power unit

Checking the spark plug

1. Disconnect the spark plug caps, and then
remove the spark plugs.

2. Clean the electrodes (1) with a spark plug
cleaner and wire brush.

6B430025

3. Check the electrodes 1) and the gasket.
Replace the spark plug for erosion,
excessive carbon, other deposits or dam-
age.

4. Check the spark plug gap (@. Adjust if out
of specification.

i (VN JL

@

6B430030

& Specified spark plug:
E25B, 25B:

B7HS-10, BR7HS-10 (NGK)
25X, E30H, 30H:
B8HS-10, BR8HS-10 (NGK)

Spark plug gap @:

0.9—-1.0 mm (0.035-0.039 in)

5. Install the spark plug temporary tight, and
then tighten it to the specified torque with
a spark plug wrench.

\J Spark plug:

| 25 N-m (2.5 kgf-m, 18 ft-Ib)

Checking the thermostat

1. Remove the thermostat cover bolts (@),
thermostat cover (2), gasket (3, washer
@ and thermostat (5.

65630020

A

Suspend the thermostat (6) in a container
with water.

3. Place a thermometer in the water and
slowly heat the water.

6B430060

4. Check the thermostat valve opening at
the specified water temperatures.
Replace if out of specification.

@1

6B430070

& Water .
temperature Valve lift @
48-52°C 0.05 mm (0.002 in)
(118.4-125.6°F) (valve begins to lift)
above more than
60°C (140°F) 3.0 mm (0.12 in)

69R3J11



Power unit / Control system

5. Install the thermostat (5), washer @), a
new gasket (3 and thermostat cover (2),
and then tighten the thermostat cover
bolts ).

65630025

Checking the cooling water passage

1. Check the cooling water inlet covers @)
and cooling water inlet. Clean the water
inlet cover and cooling water inlet if
clogged.

65630030

2. Place the lower unit in water, and then
start the engine.

3. Check for a water flow from the cooling
water pilot hole. Stop the engine. If there

is no water flow, check the water pump
and cooling water passage.

65610080

69R3J11

Control system

Adjusting the throttle cable (WH,
WC, MH)

NOTE:

WC for remote control model, refer to page
3-5.

1. Loosen the screw (1) on the carburetor
throttel lever ).

=
69R10061

NOTE:
The screw () is left hand thread.

2. Turn the throttle to fully-opened position,
then loosen the locknut 3) and adjust the
throttle cable @ to align the full-open
mark (@ on the throttle cam (&) with the
center of cam roller ().

/10”/
69R30080

3. Check the throttle cable @ tensioned
completely, and then tighten the locknut

®.
3-4




CHK q
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4. Turn the throttle to fully-closed position,
and then check that the stopper (b
comes in contact with the stopper © (full
retard) of the crankcase.

{
(Y
WETT O

5. While pushing the carburetor throttle
lever (@ with finger, tighten the screw (1)
so that the full-close mark (@ is aligned
with the center of cam roller ).

69R30130

NOTE:
The screw () is left hand thread.

6. Lastly turn the throttle to fully-closed
position and to fully-opened position to
check the throttle cable operation.

Adjusting the throttle cable (W, WC)
1. Disconnect the throttle cable.

2. Loosen the screw (1) on the carburetor
throttle lever 2.

!
Al

N
N2 GEN
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69R10061

NOTE:
The screw (1) is left hand thread.

3. Turn the throttle to fully-opened position,
then check that the full-open mark (@ on
the throttle cam (@ aligned with the cen-
ter of cam roller @).

/@
69R30081

69R3J11



Control system

4. Turn the throttle to fully-closed position 6. Set the remote control lever to the fully-
and then check that the stopper (b closed position.
comes in contact with the stopper © (full
retard) of crankcase.

69R30450

7. Loosen the locknut (8, turn the pin @),
and then remove the throttle cable joint

5. While pushing the carburetor throttle
lever (2 with finger, tighten the screw (1)
so that the full-close mark (@) is aligned
with the center of cam roller @).

8. Adjust the position of the throttle cable
joint (7 until its pin ® is aligned with the
hole (e) on throttle lever (®.

69R3013A

NOTE:
The screw () is left hand thread.

69R10065

AWARNING

The throttle cable joint must be screwed in
a minimum of 8.0 mm (0.31 in) ().

NOTE:
Pull the cable toward the engine to remove
any free play in the cable before adjusting the
position of the cable joint.

69R3J11 3-6
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9. Connect the throttle cable joint (7), tighten
the locknut (), and then install the throt-
tle cable (9.

ﬁ 69R30470

10. Lastly turn the throttle to fully-closed
position and to fully-opened position to
check the throttle cable operation.

Adjusting the throttle control lever
link

1. Turn the throttle to fully-opened position
until the carburetor throttle lever ) stops
at the full open stopper @.

Ed
0]

ﬁi,i
fiiz
L7

69R30430

2. Check that the throttle control lever 2
comes in contact with the stopper (b) on
the bottom cowling.

3. |If it is not contact, remove the throttle
control lever link 3, then loosen the lock
nut and adjust the throttle control link
lever.

==

WL, )
DRETR
oe =

B = ' ﬁ O
el
— 69R30060

Checking the ignition timing

NOTE:
Install the test propeller, when checking the
ignition timing.

§ 2 Test propeller : 90890-01629

1. Place the lower unit in water, and then
start the engine and warm it 5 minutes.

2. Turn off the engine when warmed it up
completely.

3. Attach the special service tool (1) and @)
to the spark plug wire #1, and then start
the engine. Check the engine idle speed
and ignition timing.

6F630160
69R3J11



Control system

% Digital tachometer (?): 90890-06760
Timing light ®): 90890-03141

m Engine idle speed:

1,050-1,150 r/min

4. Check that the specified position (@ on
the flywheel magnet is aligned with the
pointer (b) on the manual starter case @),
when the engine is idle speed.

69R30165

& Specified position:
TDC-ATDC 4°

5. Set the gear shift to “F” position.

69R3031A

69R3J11

6. Check that the specified position (© on
the flywheel magnet is advances to spec-
ified position, when the throttle is fully-
opened position.

NOTE:
To adjust the ignition timing, refer to page
3-9.

W

69R30175

& Specified position (©):
E25B, 25B:

BTDC 20-24°
25X, E30H, 30H:
BTDC 23-27°

7. Stop the engine, and then remove the
special service tools.
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Adjusting the ignition timing

NOTE:
Remove the all spark plugs and the engine
stop lanyard switch lock plate before adjust-
ing the ignition timing.

1. Slowly turn the flywheel magnet clock-
wise to align the specified position @) with
the pointer (b) on the manual starter case.

LA A ATAAAIA

— N
)

69R30185

& Specified position (@): (full advanced)
E25B, 25B:

BTDC 22°
25X, E30H, 30H:

BTDC 25°

2. Set the gear shift to “F” position.

69R3031A

3. Align the line © on the flywheel magnet
(@ with the mark (d) on the magnet base,
and then check that the stopper (&) on the
magnet base comes in contact with the
stopper () (full advanced) on the
crankcase.

!
fil] Ifllll |
NI

69R30050

4. Ifitis not aligned, loosen the bolts on the
magnet base and adjust the position until
the line (© aligns with the mark (d), and
then tighten the bolts.

65630195

5. Slowly turn the flywheel magnet clock-
wise to align the specified position (@) with
the pointer (o) on the manual starter case.

69R3018A

69R3J11



Control system

& Specified position (9):
ATDC 2°

6. Turn the throttle to fully-closed position.

7. Align the line © on the flywheel magnet
(1 with the mark @ on the magnet base,
and then check that the stopper (&) on the
magnet base comes in contact with the
stopper (b (full retard) on the crankcase.

g%

8. Set the gear shift to “N” position, then
install the spark plugs and spark plug
caps.

9. Lastly turn the throttle to fully-closed
position and to fully-opened position to
check the throttle cable operation.

Checking the engine idle speed
1. Start the engine and warm it up for 5 min-
utes, and then stop the engine.

2. Attach the special service tool @) to spark
plug wire #1, and then start the engine.

69R3J11

3. Check the engine idle speed. Adjust the
engine idle speed if out of specification.

65630130

Engine idle speed:

% Digital tachometer (1): 90890-06760
m 1,050-1,150 r/min

4. Turn the throttle stop screw (2) in direction
@ or (o until the specified engine idle
speed is obtained.

NOTE:

¢ To increase the idle speed, turn the throttle
stop screw in direction (@).

* To decrease the idle speed, turn the throttle
stop screw in direction (b).

5. If the specified engine idle speed can not
be obtained, adjust the pilot screw or
adjust the length of the throttle cable.

NOTE:

e To adjust the pilot screw, refer to page 4-12.

e To adjust the throttle cable, refer to page
3-4 (WH, WC, MH) or 3-5 (W).
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Checking the gear shift operation

1. Check that the gear shift operates
smoothly when shifting from “N” to “F” or
“R”. Adjust the shift rod if necessary by
turning the adjuster of the shift rod.

65630120

2. Set the gear shift to “R” position, then
loosen the locknut (1) and turn the
adjuster (@ to adjust the shift rod (3.
Check the lower unit if it can not be
adjusted.

69R30530

3. Tighten the locknut @), after adjusting.

NOTE:

e After adjusting the shift rod, operate the
shift lever “F” to “N” to “R” position 5—6 times
and check the smooth operation.

* Be sure to set the gear shift to “N” position,
after adjusting the shift rod.

4. Loosen the locknut @), turn the pin &) and
then remove the shift cable joint ®).

69R30030

5. Adjust the position of the shift cable joint
® until its pin ®) is aligned with the hole
(@ on the shift lever 7).

69R30550

AWARNING

The shift cable joint must be screwed in a
minimum of 8.0 mm (0.31 in) (b.

NOTE:

Pull the cable toward the engine to remove
any free play in the cable before adjusting the
position of the cable joint.

69R3J11



Control system

Checking the start-in-gear protec-

tion

1. Set the gear shift to “F” or “R” position,
and then check that the manual starter
rope (1) can not be pulled out.

69R30540

2. Set the gear shift to “N” position.

Adjusting the start-in-gear protec-

tion

1. Set the gear shift to “N” position, and then
remove the manual starter case.

2. Loosen the locknut (1), and then adjust
the start-in-gear protection adjusting nut
@ until the top of the plunger @ put out
the specified length (o).

69R3004A

69R3004B

éi( Specified length (b):
1 mm (0.04 in)

69R3J11

3. Tighten the locknut @), after adjusting.

4. Install the manual starter case, then set
the gear sift to “F” or “R” position and
check that the manual starter rope can
not be pulled out.

Checking the neutral switch opera-
tion (WH, WC)

AWARNING

Remove the all spark plug caps from all
cylinder, while checking the neutral
switch.

1. Check that the neutral switch (3) is push-
ing by the lever (2, when the gear shift is
in the “F” or “R” position.

2. Check that the starter motor can not
operate, when the engine start switch
pushed in.

NOTE:
To check the neutral switch continuity, refer to
page 8-13.

Checking the choke solenoid opera-

tion (W)

1. Remove the choke link rod and throttle
control rod from carburetor.

2. Remove the intake silencer.

3. Remove the choke solenoid with carbure-
tor assembly.
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4. Remove the O-ring () from the choke
lever, and then remove the plunger end

69R30170

5. Check the length (@ of the choke sole-
noid plunger 3.

69R30180

é\i( Standard length @):
31.2 mm (12.28 in)

6. Check the choke solenoid continuity.

NOTE:
To check the choke solenoid continuity, refer
to page 8-13.

7. Install the choke solenoid, and then
check the choke solenoid operation.

NOTE:
To check the choke solenoid operation, refer
to page 1-16.

Bracket

Checking the tilt operation

1. Set the tilt lock lever @) to release posi-
tion.

69R30560

2. Fully tilt the outboard motor up and down
2-3 times and check the entire tilt range
for smooth operation.

65630270

3. Fully tilt the outboard motor up, and then
support it with the tilt support knob @) to
check the tilt support knob of the bracket.

N\

— 65630280

4. Release the tilt support knob to fully tilt
the outboard motor down, and then check
that the tilt lock lever return automatically.

5. Check that the outboard motor can not tilt
up when the gear shift all position.

69R3J11



Control system / Bracket / Lower unit

Checking the tilt pin
1. Check the tilt pin (). Replace the tilt pin if
corroded, worn or bent.

69R30160

2. Check the standard of the tilt pin ) posi-
tion. Adjust the standard position by trim-
ming of the boat if necessary.

Lower unit

Checking the gear oil level
1. Fully tilt the outboard motor down.

2. Remove the check screw (1), and then
check the gear oil level in the lower case.

6D410055

NOTE:

If the fluid is at the correct level, the fluid
should overflow out of the filler hole when the
check screw is removed.

3. If necessary, add sufficient gear oil of the
recommended type until it overflows out
of the check hole.

‘ﬁ Recommended gear oil:
Hypoid gear oil

API: GL-4

SAE: 90

69R3J11

4. Install the new gasket (2), check screw (@),
and then tighten it to the specified torque.

\J Check screw (1):

9 N-m (0.9 kgf-m, 6.6 ft-Ib)

Changing the gear oil

1. Tilt the outboard motor so that the gear
oil drain hole is at the lowest point possi-
ble.

2. Place a drain pan under the drain hole,
remove the drain screw (1), and then
remove the check screw (2) and let the oil
drain completely.

6D430310

3. Check the oil for metal, discoloration and

its viscosity. Check the internal parts of
the lower case if necessary.

4. Fully tilt the outboard motor down.
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5. Insert a gear oil tube into the drain hole
and slowly fill the gear oil until oil flows
out of the check hole and no air bubbles
are visible.

6D410056

‘ﬂ Recommended gear oil:
Hypoid gear oil
API: GL-4
SAE: 90
Oil quantity:
320 cm?®
(10.82 US oz, 11.29 Imp 02)

6. Install the new gaskets (@), check screw
@), drain screw (1) quickly, and then tight-
en them to the specified torque.

\/ Check screw () and drain screw D):
X 9 N-m (0.9 kgf-m, 6.6 ft-Ib)

Checking the lower unit for air leak-
age
CAUTION:

&Z Leakage tester: 90890-06840

Do not over pressurize the lower unit, oth-
erwise the oil seals may be damaged.

1. Remove the check screw (1), and then
install the special service tool.

6D430305

2. Apply the specified pressure to check
that the pressure is maintained in the
lower unit for at least 10 seconds.

NOTE:
Cover the check hole with a rag when remov-
ing the special service tool from the lower
unit.

& Lower unit holding pressure:
100 kPa (1.0 kgf/cm?, 14 psi)

3. If the pressure is not mainteined, check
the drive shaft, propeller shaft, oil seals,
O-rings of propeller shaft housing, shift
rod oil seal, and gasket of drain screw.
Replace if damaged.

\, | Check screw :
A
9 N-m (0.9 kgf-m, 6.6 ft-Ib)

Checking the propeller

1. Check the propeller blades. Replace if
cracked. Check the splines. Replace if
damaged or worn.

General

Checking the anode

1. Check the anodes. Clean if there are
scales, grease, or oil.

65650330

69R3J11



Lower unit / General

65630300

CAUTION:

Do not oil, grease, or paint the anodes,
otherwise they will be ineffective.

NOTE:
If it is necessary to disassemble the outboard
motor to check an anode, refer to chapter 5 or
6.

2. Replace the anodes if excessively erod-
ed.

Checking the battery (WH, W, WC)

1. Check the battery electrolyte level. If the
level is at or below the minimum level
mark (@), add distilled water until the level
is between the maximum and minimum
level marks.

6F630240

2. Fully charge the battery. Check the spe-
cific gravity of the electrolyte. Replace the
battery if below specification.

69R3J11

AWARNING

Battery electrolyte is dangerous; it con-
tains sulfuric acid which is poisonous and
highly caustic.

¢ Avoid bodily contact with electrolyte as
it can cause severe burns or permanent
eye injury.

e Wear protective eye gear when handling
or working near batteries.

Antidote (EXTERNAL):

¢ SKIN — Wash with water.

* EYES - Flush with water for 15 minutes
and get immediate medical attention.

Antidote (INTERNAL):

e Drink large quantities of water or milk
followed with milk of magnesia, beaten
egg, or vegetable oil. Get immediate
medical attention.

e Charge batteries in a well-ventilated
area.

e Keep batteries away from fire, sparks or
open flames (e.g., welding equipment,
lighted cigarettes).

e DO NOT SMOKE when charging or han-
dling batteries.

KEEP BATTERIES AND ELECTROLYTE

OUT OF REACH OF CHILDREN.

NOTE:

e Batteries vary per manufacturer. The proce-
dures mentioned in this manual may not
always apply, therefore, consult the instruc-
tion manual of the battery.

¢ Disconnect the negative battery cable first,
then the positive battery cable.

& Electrolyte specific gravity:
1.280 at 20° C (68° F)
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Lubricating the outboard motor
1. Apply Yamaha grease A to the areas
shown.

NOTE:
Apply Yamaha grease A to the grease nipple
until it flows from the bushings @).

65630310

65630320

—69R30320

69R30900

65630330

65630340

65630670
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General

2. Apply low temperature resistant grease
to the area shown.

69R30200

3. Apply corrosion resistant grease to the
area shown.

6B430300

69R3J11
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Fuel system

Hose routing

@ Fuel hose (Fuel tank-to-primer pump)
® Fuel hose (Primer pump-to-fuel joint)

® Fuel hose (Fuel joint-to-fuel filter)
@ Fuel hose (Fuel filter-to-fuel pump)

(® Fuel hose (Fuel pump-to-carburetor)
® Cooling water hose

4-1

thT
IN

69R4015E

69R3J11



Hose routing / Fuel line

Fuel line

69R4030E

Remarks

=z
[}

1o o0 R oo ao©ONOORA®WN=
Q
—
<

Part name

Fuel joint
Grommet
Bolt

Clip

Hose
Gasket
Fuel pump
Bracket
Nut

Bolt

Bolt

Fuel hose
Fuel filter
Fuel hose
Fuel filter element
O-ring
Cup

M6 x 20 mm

Not reusable

M6 x 14 mm
M6 x 40 mm

Not reusable

B e e T S e N 1 T S S S S e T T © 2 I S N

69R3J11 4-2
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Fuel system

Fuel pump

69R4050E

No. Part name Q'ty Remarks
1 Screw 3 @5 x 30 mm
2 | Cover 1
3 | Diaphragm 1
4 | Gasket 1
5 | Screw 2 23 x 6 mm
6 | Check valve 2
7 | Nut 2
8 | Fuel pump body 1
9 | Gasket 2
10 | Diaphragm 1
11 | Base 1

4-3
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Fuel pump

Checking the primer pump

1.

NOTE:

Place the drain pan under the fuel hose
connections, and then disconnect the
fuel hose from the primer pump.

Connect the vacuum/pressure pump
gange to the primer pump inlet (.

Cover the fuel outlet 2) with a finger and
then apply the specified positive pres-
sure. Replace the primer pump if the
specified pressure cannot be maintained
for at least 30 seconds.

69R40090

Use a commercially available vaccum/pres-
sure pump gauge and meter that can be
preasurized up to 200 kPa (2.0 kgf/cm?, 29.0

psi).

é\i( Specified positive pressure:

170 kPa (1.7 kgf/cm?, 25 psi)

69R3J11

Checking the fuel joint

1.

2.

Check the fuel joint for cracks or damage.

Connect the special service tool 1) at the
outlet of fuel joint.

Apply the specified pressure to check
that the positive pressure is maintained
for 10 seconds. Replace the fuel joint if it
is not maintained.

69R40025

Vacuum/pressure pump gauge set (1):
90890-06756

é\\k Specified positive pressure:

50 kPa (0.5 kgf/cm?, 7.3 psi)




FUEL _H_o Fuel system

Checking the fuel pump

1. Place a drain pan under the fuel hose
connections, and then disconnect the
fuel hoses from the fuel pump.

2. Connect the special service tool ) to the
fuel pump inlet.

3. Cover the fuel pump outlet with a finger,
and then apply the specified positive
pressure. Check that there is no air leak-
age.

69R40120

Vacuum/pressure pump gauge set (1):
90890-06756

& Specified positive pressure:

50 kPa (0.5 kgf/cm?, 7.3 psi)

4. Apply the specified negative pressure
and check that there is no air leakage.

69R40130

é\i( Specified negative pressure:

30 kPa (0.3 kgf/cm?, 4.4 psi)

5. Connect the special service tool to the
fuel pump outlet.

6. Apply the specified positive pressure and
check that there is no air leakage.
Disassemble the fuel pump if air leaked.

69R40140

& Specified positive pressure:
50 kPa (0.5 kgf/cm?, 7.3 psi)

Disassembling the fuel pump
1. Remove the 3 screws securing the pump
together.

69R40201

NOTE:
To disassemble the fuel pump, refer to page
4-3.

2. Check the diaphragm. Replace the
diaphragm if deteriorated or tears.

3. Check the check valves. Replace the
check valve if bend or damaged. Also,
check the fuel pump body. Replace the
fuel pump body if damaged.

69R3J11



Fuel pump

Assembling the fuel pump
NOTE:

Clean the parts and soak the valves and the
diaphragms in gasoline before assembly.

1. Install the check valves (1) onto the fuel
pump body 2.

6F640040

2. Install the new gaskets @), @),

diaphragms (&), (), cover (7) and base
to the fuel pump body (9.

69R40100

NOTE:

* Make sure that the gaskets 3), @ and
diaphragms (5, ®) are kept in place through
the assembly process.

¢ After assembling, check the fuel pump air
leakage again.

69R3J11
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Carburetor

69R4020E

No. Part name Qty Remarks
1 Bolt 2 M6 x 115 mm
2 Intake silencer 1
3 | Rod 1
4 | Collar 2
5 | O-ring 1
6 | Carburetor assembly 1
7 | O-ring 1
8 | Clip 1
9 | Carburetor assembly 1 w
10 | Choke solenoid 1 W
11 | Coke knob 1
12 | Grommet 1
13 | Gasket 1
14 | Rod 1

4-7
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Carburetor

1 % %,/ 1.5 N-m (0.15 kgf-m, 1.1 ftIb) |

[ 2 N-m (0.2 kgf-m, 1.5 ft-Ib)

9 % = | 12 |
)| 20
104@ 21 %/1

[~ 1.5 N-m (0.15 kgf-m, 1.1 ftIb)

[ 1.2 N-m (0.12 kgf-m, 0.9 ft-Ib

9
|

19@
19

[~/ 2 N-m (0.2 kgf-m, 1.5 ft-Ib) | R 2Nm ©2 kgim. 15 1) o
No. Part name Q'ty Remarks
1 Screw 2
2 | Throttle stop screw 1
3 | Spring 1
4 | Pilot screw 1
5 | Spring 1
6 | Cover 1
7 | Gasket 1
8 | Carburetor body 1
9 | Pilot jet 1
10 | Cap 1
11 | Main nozzle 1
12 | Main jet 1
13 | Needle valve 1
14 | Float 1
15 | Float pin 1
16 | Gasket 1
17 | Screw 1 24 x 6 mm

69R3J11 4-8



FUEL _H_o Fuel system

=

[/ 1.2 N-m (0.12 kgf-m, 0.9 ft-Ib

)
I10%

| 1.5 N-m (0.15 kgf-m, 1.1 ftb) |

12

[ 2 N-m (0.2 kgf-m, 1.5 ft-Ib)

20

21 é 19@

[~/ 1.5 N-m (0.15 kgf-m, 1.1 ftIb) |

[/ 2Nm (02 kgtm, 1.5 ) | [ 2 N-m (0.2 kgf-m, 1.5 ft-Ib)

69R4040E

No. Part name Q'ty Remarks
18 | Float chamber 1

19 | Screw 4 @4 x 12 mm

20 | Drain screw 1

21 | Metal gasket 1

22 | Choke solenoid 1 W

23 | Screw 2 g5 x 12 mm: W

24 | O-ring 1 w

25 | Clamp 1 W

69R3J11




Carburetor

Disassembling the carburetor

NOTE:

Disassembled jets and other components
should be sorted out and kept in order, so
that they can be re-assembled in their original
positions.

Checking the carburetor

1. Check the air and fuel passages and jets.
Clean the carburetor body with a petrole-
um based solvent if dirt and foreign mat-
ter.

2. Blow compressed air into all passages
and jets.

69R40090

AWARNING

Wear appropriate protective eye gear dur-
ing the cleaning process to prevent any
eye injury by the blown-off debris or lig-
uid.

3. Check the main jet, pilot jet and main
nozzle. Clean if dirt or residue.

CAUTION:

Do not use steel wire for cleaning the jets,
otherwise the jet diameters may be
enlarged, which may seriously affect per-
formance.

69R3J11

4. Check the pilot screw and needle valve.
Replace the pilot screw and needle valve
if bend or worn.

A

6B440040

5. Check the float. Replace the float if
cracked or damaged.

Checking the float height

1. Measure the float height. Replace the
float and needle valve as a set, if out of
specification.

69R40010

NOTE:

e When measure the float height, the float
should not be compressing.

e Measure the height (a) without the gasket.

ﬁ Z Digital caliper 1): 90890-06704

& Float height @):
14.5-15.5 mm (0.57-0.61 in)
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Assembling the carburetor
1. Install the main nozzle @) and main jet (2.

2. Install the pilot jet 3) and cap @.

69R40020

Ny | Main jet @:
A
2 N-m (0.2 kgf-m, 1.5 ft-Ib)
Pilot jet ®:
1.2 N-m (0.12 kgf-m, 0.9 ft-Ib)

3. Install the needle valve () to the float (),
then install the float pin (7) into the float &)
and float screw (8.

69R40040

N\, | Float pin screw (8):
A
2 N-m (0.2 kgf-m, 1.5 ft-Ib)

4. Install a new gasket (9), float chamber (0),
and then tighten the float chamber
screws (1) to specified torque.

5. Install the metal gasket (2 and then tight-
en the drain screw (13 to specified torque.

69R40070

\J Float chamber screw () :
2 N-m (0.2 kgf-m, 1.5 ft-Ib)
Drain screw (13):
1.5 N-m (0.15 kgf-m, 1.1 ft-Ib)

6. Install a new gasket (4, cover (), and
then tighten the cover screws (6) to spec-
ified torque.

69R40060

\J Cover screw (6):
| 1.5 N-m (0.15 kgf-m, 1.1 ft-Ib)

69R3J11



Carburetor

7. Install the spring @), pilot screw @9, then
turn it in until it is lightly seated, and then
turn it out the specified number of turns.

69R40050

%ﬁ@@w
-

6F640100

9. Install the new O-rings @), @9 and carbu-

retor assembly @), intake silenser ),
then install the choke link rod .

69R40210

NOTE:

* Adjust the throttle cable and engine idle
speed whenever the carburetor has been
disassembled.

¢ For adjustment procedures, refer to chapter
3.

& Pilot screw setting:
1/2-2 turns out

8. Install the choke solenoid (9 and O-ring
to the carburetor assembly @) (W).

69R40080

69R3J11
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Power unit

Checking the compression pressure

1. Start the engine, warm it up for 5 min-
utes, and then turn it off.

2. Remove the lock plate from the engine
stop lanyard switch.

3. Remove the all spark plug caps and all
spark plugs, and then install the special
service tool () into a spark plug hole.

65650010

CAUTION:

Before removing the spark plugs, blow
compressed air in the spark plug well to
clear out any dirt or dust that may fall into
the cylinder.

& Minimum compression pressure
(reference data):

E25B, 25X, 25B

470 kPa (4.7 kgf/cm?, 68 psi)
E30H, 30H

570 kPa (5.7 kgf/cm?, 83 psi)

5. If the compression pressure is below

specification and the compression pres-
sure for each cylinder is unbalanced, add
a small amount of engine oil to the cylin-
ders, and then check the compression
pressure again.

NOTE:

e |[f the compression pressure increases,
check the pistons and piston rings. Replace
if worn.

e |f the compression pressure does not
increase, check the cylinder head gasket
and cylinder head. Replace if necessary.

Compression gauge (1):
s 90890-03160

4. Fully open the throttle, and then crank the
engine until the reading on the compres-
sion gauge stabilizes.

NOTE:

¢ Disconnect the throttle cable joint from the
throttle control lever, and then place hold
the lever in the fully-opened position of the
throttle (W, WC).

® Do not pull the choke knob when checking
the compression pressure.

e Keep each cylinder measurement numeral
3 times to find the compression average.

69R3J11
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[ 10 N-m (1.0 kgf-m, 7.2 ft-Ib)|\®/1 /

L [/ 15 N-m (1.5 kgf-m, 1.1 ftlb)|  6s65050E

No. Part name Q'ty Remarks
1 Nut 1
2 | Manual starter case 1
3 | Starter rope guide 1
4 | Cover 1
5 | Manual starter handle 1
6 | Damper 1
7 Bolt 2 M6 x 30 mm
8 | Starter rope 1
9 Plastic washer 1
10 | Spiral spring 1
11 | Spring 1
12 | Drive pawl 1
13 | Sheave drum 1
14 | Collar 1
15 | Spring 1
16 | Plastic washer 1
17 | Drive plate 1

69R3J11 5-2
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Power unit

[ 10 N-m (1.0 kgf-m, 7.2ft-|b)|\®/1 /

S

[“/| 15 N-m (1.5 kgf-m, 1.1 ftlb)|  6s65050E
No. Part name Qty Remarks
18 | Washer 1
19 | Bolt 1 M8 x 30 mm
5-3 69R3J11
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Checking the starter rope

1. Pull the manual starter handle complete-
ly, then measure the starter rope length.
If the starter rope length (@) is out of spec-
ification, adjust the starter rope by the
rewind times.

65650110

NOTE:
To adjust the starter rope, refer to page 5-6.

& Starter rope length @:
1,400—1,600 mm (55.1-62.9 in)
Disassembling the manual starter

AWARNING

The sheave drum and spiral spring can
pop out. Wear suitable protective gloves
and cover the spiral spring with cloths,
then pull out the sheave drum.

1. Pull the starter rope slightly and hook
with the notch (2.
2. Turn the sheave drum clockwise until the

spiral spring is free.

65650020

NOTE:

® Turn the sheave drum to hook the starter
rope with the notch on the sheave drum
easily.

e Pass the starter rope through the notch (2.

69R3J11

Remove the nut @), drive plate bolt @

and washer (3.

69R5001E

Remove the drive plate @), spring (),
drive pawl &) and drive pawl spring (?).

Remove the sheave drum.

Remove the spiral spring ®), plastic
washer (9 and collar G0 from the manual
starter case.

65650050

5-4
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Checking the spiral spring
1. Check the spiral spring. Replace the spi-
ral spring if cracked, bend or damaged.

Checking the drive pawl
1. Check the drive pawl. Replace the drive
pawl if worn or damaged.

Measuring the starter rope

1. Measure the starter rope length. Replace
the starter rope if the length is below
specification.

& Starter rope length:
1,900 mm (74.8 in)

Assembling the manual starter
1. Install the starter rope (1) into the sheave
drum .

2. Install the manual starter handle 3.

69R50060

NOTE:

¢ Tie a knot at the end of the starter rope as
shown in the illustration.

* Be sure to leave 5.0-10.0 mm (0.2-0.4 in)
at the end (@) of the starter rope.

3. Wind the starter rope 1-1/2 times around
the sheave drum @) in the direction of the
arrow shown in the illustration.

6F650070

NOTE:
After winding the starter rope around the
sheave drum (2), install the starter rope in the
notch (b).

4. Install the collar @), plastic washer (5) and
spiral spring ® into the manual starter
case.

69R50080

NOTE:
Install the outer end (C) of the spiral spring on
the pin (@ of the manual starter case.

69R3J11
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5. Install the sheave drum @) into the manu-
al starter case (7).

65650070

NOTE:

8. Install the drive plate bolt, nut, and then
tighten them to specified toque.

\ Drive plate bolt:
A
15 N-m (1.5 gf-m, 11.1 ft-Ib)

Nut:

10 N-m (1.0 kgf-m, 7.2 ft-Ib)

Align the spiral spring inner end (&) with
groove (f) on the sheave drum (2.

6. Check the spiral spring by turning
counter clockwise in the sheave drum.

69R5007A

7. Install the drive pawl spring (®), drive pawl
©), spring (0 and drive plate ().

65650080

NOTE:

Install the part @ of spring (0) as shown when
set into the sheave drum @).

69R3J11

9. Turn the sheave drum 3-1/2 times in the
direction of the arrow shown.

10. Align the notch to manual starter handle
side, and then remove the starter rope
from the notch (h).

65650090

11. Pull the manual starter handle 5-6 times
to check that the sheave drum turns
smoothly, to check that the drive pawl
operate normally and to check the starter
rope for slack. Repeat steps 3—10 if nec-
essary.

69R50090
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|\&| 12 N-m (1.2 kgf-m, 8.9 ft-Ib)|

| 4 N-m (0.4 kgf-m, 3.0 ft-Ib) |

[ 140 N-m (14 kgf-m, 103 ft-Ib) |

69R5010E

Part name

P
[}

Q
<

Remarks

Bolt

Manual starter assembly
Spring

Plunger

Collar

Bolt

Starter pulley
Nut

Washer
Flywheel magnet
Flywheel magnet
Woodruff key
Nut

Nut

© 0O NO O b WN =

—_
o

_
N =

[ I N N T T e e S & s e S S e O]

M6 x 35 mm

M8 x 14 mm

WH, W, WC
MH

WH, W, WC
MH

5-7
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69R5030E

No. Part name Q'ty Remarks
1 Bolt 1 M6 x 25 mm
2 | Control lever 1
3 | Coller 1
4 | Clamp 1
5 | Plate 1
6 | Retainer 1
7 | Screw 4 25 x 12 mm
8 | Retainer 1
9 | Light coil 1
10 | Screw 4 @5 x 25 mm
11 | Pulser coil #1 1
12 | Screw 4 @4 x 12 mm
13 | Screw 1 @4 x 6 mm
14 | Clamp 1
15 | Pulser coil #2 1
16 | Screw 4 @5 x 12 mm
17 | Charge coil 1
69R3J11 5-8
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69R5030E

No.

Part name Qty Remarks
18 | Bolt 2 M6 x 10 mm
19 | Stopper 1
20 | Magnet base 1
21 | Ball joint 1
5-9
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[ 21 N-m (2.1 kgf-m, 15.5 ft-Ib) |

=D 03

U

(6

-

; 1 [Y,| 4 N-m (0.4 kgf-m, 3.0 ft-Ib) |
[, 4 N-m (0.4 kgf-m, 3.0 ft-Ib) | 15*@5"9/ 16 69R5040E
No. Part name Qty Remarks
1 Bolt 4 M6 x 12 mm
2 | Start-in-gear protection cable 1
3 | Ground lead 1
4 | Washer 2
5 | Bolt 4 M6 x 30 mm
6 | Collar 4
7 | Damper 4
8 | Grommet 1
9 | Bracket 1
10 | Ignition coil #1 1
11 | Spark plug cap 2
12 | Ignition coil #2 1
13 | Bolt 4 M6 x 20 mm
14 | CDI unit assembly 1
15 | Screw 1 25 x 25 mm
16 | Rectifier 1 WH, W, WC
17 | Bolt 1 M6 x 10 mm

69R3J11 5-10
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[ 21 N-m (2.1 kgf-m, 15.5 ft-Ib) |

=D 03

\ Y

(6

-

£ 1 [ 4 N-m (0.4 kgf-m, 3.0 ftIb) |
[Y%/| 4 N-m (0.4 kgt-m, 3.01tIb) | 15— =& 16 69R5040E
No. Part name Qty Remarks
18 | Bracket 1
19 | Neutral switch 1 WH, WC
20 | Spring washer 1
21 | Nut 1
22 | Starter relay 1 WH, W, WC
23 | Bolt 2 M8 x 30 mm : WH, W, WC
24 | Starter motor 1 WH, W, WC
25 | Positive starter relay cable 1 WH, W, WC

5-11 69R3J11
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[ 22 N-m (2.2 kgf-m, 16.2 ft-Ib)|

22 572 69R5020E
No. Part name Q'ty Remarks
1 Bolt 1 M6 x 45 mm
2 | Washer 1
3 | Throttle cam 1
4 | Spring 1
5 | Arm 1
6 | Joint 1
7 | Lock nut 2
8 | Magnet control link 1
9 | Collar 1
10 | Throttle cable 1 WH, WC, MH
11 | Throttle cable 1 WH, WC, MH
12 | Bolt 1 M6 x 12 mm
18 | Joint 1
14 | Throttle control lever link 1
15 | Washer 1
16 | Bolt 1 M6 x 20 mm
17 | Arm 1

69R3J11 5-12
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[ 22 N-m (2.2 kgf-m, 16.2 ft-Ib)|

22 572 69R5020E

No. Part name Q'ty Remarks

18 | Collar 1

19 | Power unit 1

20 | Dawel 2

21 | Gasket 1

22 | Bolt 6 M8 x 30 mm

5-13
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Removing the power unit

NOTE:
It is recommended to loosen the flywheel
magnet nut before removing the power unit to
improve working efficiency.

1. Remove the start-in-gear protection
cable (1), and then remove the manual
starter.

2. Disconnect the negative battery cable (2)
and positive relay cable 3). (WH, W, WC)

@
%69R5001A
3. Disconnect the positive battery cable @)
(WH, W, WC), neutral switch connectors

® (WH, WC), choke solenoid connectors
® (W) and the light coil connectors ().

69R5001B

69R3J11

'-\g‘!‘
IR

ot )

) -
o’k@ ‘ %L

»j

ey
—

£

7

/%\/f/\{ 69R5001C

Disconnect the engine stop lanyard
switch connectors or engine stop button
connectors (WH, WC, MH) and
Rectifier connectors @ (WH, W, WC).

P

69R5001D

5. Disconnect the thermoswitch connectors

(W).

69R50100

6. Disconnect the fuel hose and fuel sys-
tems.

NOTE:
To disconnect, refer to page 4-2, 4-3 and 4-7.

5-14
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7. Remove the throttle control lever ().

69R50130

8. Remove the magnet control link @), throt-
tle control lever link @), and then remove
the throttle cam (4 with the throttle cables
® (WH, WC, MH).

69R50020

69R50022

WH, WC, MH
[(B]W

9. Set the gear shift to “F” position.

10. Loosen the lock nut (6), and then remove
the start-in-gear protection cable end ).

5-15

11. Remove the arm (8, and then remove
from the bracket.

\ N\
R REVO)

69R50030

69R5003A

13. Install the special service tool as
shown.

6B45009A

CAUTION:

To prevent damage to the engine or tools,
screw in the flywheel puller set bolts even-
ly and completely so that the flywheel
puller is parallel to the flywheel magnet.

; Flywheel puller Q0: 90890-06521

69R3J11



Power unit

14. Lift up the power unit @) after removing
the bolts @), and then remove the dowels

@ and gasket @).

6B450090

CAUTION:
Removing the flywheel magnet To prevent damage to the engine or tools,
1. Loosen the flywheel magnet nut. screw in the flywheel puller set bolts even-

ly and completely so that the flywheel
puller is parallel to the flywheel magnet.

NOTE:
Apply force to the crankshaft end until the fly-
wheel magnet comes off the tapered portion
of the crankshaft.

6F650200
Flywheel puller 2) : 90890-06521

CAUTION:
Apply force in the direction of the arrows 3. Remove the Woodruff key.
shown. While working, do not allow the fly-
wheel holder to slip off the flywheel mag-
net.

; Flywheel holder @) : 90890-06522

2. Remove the flywheel magnet.

69R3J11 5-16
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Removing the electrical component 7. Remove the starter motor (@) and starter
1. Disconnect the pulser coil connectors (@, relay @ (WH, W, WC).

ground lead and charge coil connectors

@. 8. Remove the neutral switch @ (WH, WC)

and bracket (9.

69R50120

2. Remove the spark plug caps from the
spark plugs.

3. Disconnect the CDI unit connectors, and
then remove the bracket 3.

69R5012C

9. Remove the magnet base (5.
4. Remove the ground leads @).

10. Remove the pulser coils (9, charge coil

5. Remove the ignition coil &), CDI unit ), (@ and light coil (8.
Rectifier ground lead and Rectifier )
(WH, W, WC). 11. Remove the plate {9, retainer @) and

retainer Q.

69R5012A

6. Remove the ground lead (8), collars (9
and dampers (0).

69R5013A

69R5012B

5-17 69R3J11
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Intake manifold

E25B, 25B

[Na] 4.5 N-m (0.45 kgf-m, 3.3 ft.Ib)] 19
69R5060E

No. Part name Qty Remarks

1 Bolt 5 M6 x 35 mm : WH, W, WC

Bolt 6 M6 x 35 mm : MH

2 | Blacket 1 WH, W, WC

3 Bolt 1 M6 x 35 mm

4 | Bolt 1 M6 x 50 mm : WH, W, WC

5 | Clamp 1

6 | Bolt 2 M6 x 25 mm

7 Intake manifold 1

8 | Gasket 1

9 | Nut 2

10 | Washer 2

11 | Reed valve 2

12 | Reed valve seat 1

13 | Gasket 1

14 | Reed valve stopper 2 25X, E30H, 30H

Reed valve stopper 2 E25B, 25B
15 | Bolt 2

69R3J11 5-18
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[ 4.5 N-m (0.45 kgf-m, 3.3 ft-Ib)|
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Removing the reed valve assembly
1. Remove the bracket bolts (1) and bracket

L
o gi*é“ o
J_L‘J (-
69R5077A
69R5077B
WH, W, WC
MH

2. Remove the intake manifold bolts 3 in
the sequence shown.

' 69R5060C

69R3J11

Remove the starter relay bracket @) (WH,

W, WC), clamp (), and then remove the
intake manifold &), gasket (7), reed valve

assembly (8 and gasket (9).

[A]WH, W, WC
MH

69R5060A

69R5060B
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Checking the reed valve

1. Check the reed valves for bends (.
Replace the reed valves if above specifi-
cation.

Ll — 14
iwi

69R5020B

65650200

& Valve bend limit @):
0.2 mm (0.0079 in)

E25B, 25B
25X, E30H, 30H

5-21

2. Measure the reed valve stopper height
(. Replace the reed valve stopper if out
of specification.

T ‘*@
e
69R5020A
Y
S~0T1 —"T0®
=

65650210

& Valve stopper height (o)
E25B, 25B: 1.7-2.3 mm

(0.0669-0.0906 in)
25X, E30H, 30H: 4.75-5.75 mm
(0.1870-0.2264 in)

E25B, 25B
25X, E30H, 30H

69R3J11



Intake manifold / Cylinder head, Exhaust cover

Cylinder head, exhaust cover

15 N-m (1.5 kgf-m, 11.1 ft-Ib)
27 N-m (2.7 kgf-m, 19.9 ft-Ib)

69R5080E

No. Part name Qty Remarks
1 Bolt 3 M6 x 20 mm
2 | Thermostat cover 1
3 | Gasket 1
4 | Washer 1
5 | Thermostat 1
6 | Gasket 1
7 | Spark plug 2 B7HS-10, BR7HS-10 : E25B, 25B
B8HS-10, BR8HS-10 : 25X, E30H, 30H
8 | Bolt 2 M6 x 20 mm
9 | Circlip 1 W
10 | Thermoswitch 1 \W
11 | Holder 1 \W
12 | Bolt 11 M8 x 65 mm
13 | Cylinder head cover 1
14 | Hose 1
15 | Cylinder head 1
16 | Gasket 1
17 | Screw 1 @6 x 16 mm
69R3J11 5-22
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[ 25 N-m (2.5 kgf-m, 18 ftIb)|

15 N-m (1.5 kgf-m, 11.1 ft-Ib)

27 N-m (2.7 kgf-m, 19.9 ft-Ib)

69R5080E

No. Part name Qty Remarks
18 | Anode 1

19 | Anode 1

20 | Grommet 1

21 | Cover 1

22 | Bolt 1 M6 x 16 mm

5-23
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Cyilnder head, exhaust cover

4 N-m (0.4 kgf-m, 3.0 ft-Ib)
8 N-m (0.8 kgf-m, 5.8 ft-Ib)

6S65070E

No. Part name Qty Remarks

1 Bolt 3 M6 x 50 mm
2 Bolt 1 M6 x 25 mm
3 Bolt 11 M6 x 30 mm
4 | Exhaust outer cover 1

5 | Gasket 1
6 | Exhaust inner cover 1

7 | Gasket 1

69R3J11 5-24
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Removing the cylinder head
1. Remove the spark plugs.

2. Remove the thermostat cover (1), then
remove the washer (2), thermostat 3) and

gasket @).

65630020

3. Remove the cylinder head cover bolt (5),
holder & and thermoswitch (7 (W).

s
ke

/ 69R50240
4. Remove the circlip ® (W).

69R50230

5-25

5. Remove the cylinder head cover bolts
and cylinder head bolts in the sequence
shown.

69R5056A

6. Remove the cylinder head cover (9), gas-
ket (0, cylinder head (1)) and gasket (2.

69R50190

69R50201

69R3J11



Cyilnder head, exhaust cover

CAUTION:

Do not scratch or damage the mating sur-
faces of the cylinder head and cylinder
block.

Checking the cylinder head

1. Clean the carbon deposits from the com-
bustion chambers. Check the cylinder
head cover and cylinder head. Replace
the cylinder head cover or cylinder head
if cracked or corroded.

NOTE:
To check the cylinder anode, refer to page
3-15.

2. Check the cylinder head warpage using a
straightedge (1) and thickness gauge @
in directions as shown. Replace the cylin-
der head if above specification.

65650230

65650240

& Cylinder head warpage limit:
0.1 mm (0.0039 in)

69R3J11

Removing the exhaust cover
1. Remove the exhaust cover bolts in the
sequence shown.

o] o5

65650250

2. Remove the exhaust outer cover @), gas-
ket (2), exhaust inner cover (3) and gasket

@.

69R50170

69R5053A

NOTE:
Insert a flat-head screw driver between the
pry tabs to pry off the exhaust covers.

Checking the exhaust cover
1. Check the exhaust cover. Replace the
exhaust cover if cracked or corroded.

5-26
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Power unit

Crankcase

15 N-m (1.5 kgf-m, 11.1 ft-Ib)

27 N-m (2.7 kgf-m, 19.9 ft-Ib)

$1104J

5-27

69R5090E

No. Part name Q'ty Remarks

1 | Bolt 2 M6 x 25 mm

2 | Bracket 1

3 | Bolt 8 M8 x 60 mm

4 | Bolt 2 M8 x 45 mm

5 | Crankcase 1

6 | Crankshaft assembly 1

7 | Dowel 2

8 | Cylinder block 1

9 | O-ring 1

10 | Oil seal 1

11 | Oil seal 2

12 | Oil seal housing 1

13 | Bolt 1 M6 x 22 mm

69R3J11



Crankcase

22 /© 69R5100E
ot rousapie

No. Part name Q'ty Remarks
1 O-ring 1 Not reusable
2 | QOil seal 1
3 | Roller bearing 1
4 | Collar 1
5 | Crank 1 1
6 | Crank pin 2
7 | Washer 4
8 | Roller bearing 2
9 | Connecting rod 2
10 | Crank 2 1
11 | Circlip 4
12 | Piston pin 2
13 | Piston ring set 2
14 | Washer 4
15 | Needle bearing 68
16 | Piston 2
17 | Roller bearing 1

69R3J11 5-28
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Crankcase

Removing the crankcase
1. Remove the crankcase bolts in the
sequence shown.

65650270

65650280

NOTE:
Insert a flat-head screw driver between the
pry tabs to pry off the crankcase.

Removing the crankshaft assembly

and oil seal housing

1. Remove the oil seal housing bolt @) and
oil seal housing .

69R50260

69R3J11

2. Remove the crankshaft assembly 3,
washer @) and dowels (5).

69R50270

Disassembling the piston
1. Remove the clips, and then remove the
piston pin.

2. Remove the piston from the connecting
rod.

3. Remove the bearings and washers at the
connecting rod small end.

4. Remove the top and 2nd piston ring.

NOTE:
To check the piston, refer to page 5-31.

Checking the cylider block
CAUTION:

Do not scratch the mating surfaces of the
cylinder head and cylinder block.

1. Check the cylinder sleeves. Replace the
cylinder block if cracked or damaged.

2. Remove any rust or deposits on the cool-
ing water passage walls, and check the
cooling water passage walls. Clean or
replace the cylinder block for residue.

3. Remove the carbon deposits on the
exhaust passage walls, and check the
exhaust passage walls. Replace the
cylinder block if cracked or damaged.
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Checking the cylinder bore

1. Measure the cylinder bore (D1—Ds) at
measuring points @), (o, and (©), and in
direction (d) (D1, Ds, Ds), which is parallel
to the crankshaft, and direction (&) (D2,
D4, Ds), which is at a right angle to the
crankshaft.

6F650370

(@:10.0 mm (0.39 in) from the cylinder head top
surface

(©):5.0 mm (0.20 in) above the exhaust port
upper edge

(©:5.0 mm (0.20 in) below the scavenging port
lower edge

& Piston outside diameter:
71.935-71.960 mm

(2.8321-2.8331 in)
Measuring point @):
10.0 mm (0.39 in) up from the
bottom of the piston skirt.
Oversize piston diameter:
1st:
72.185-72.210 mm
(2.8419-2.8429 in)
2nd:
72.435-72.460 mm

(2.8518-2.8528 in)

& Cylinder bore diameter (D1—Ds):
72.000-72.020 mm

(2.8346-2.8354 in)

% Cylinder gauge (@
90890-06759

Checking the piston ring

1. Measure the piston ring dimensions.
Replace the piston ring if out of specifica-
tion.

— [ )k

?

6B450460

Checking the piston diameter

1. Measure the piston outside diameter at
the specified measuring point. Replace
the piston if out of specification.

69R50310
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& Piston ring dimensions
Top @ and 2nd piston ring (b):

B: 1.970-1.990 mm
(0.0776-0.0783 in)
T: 2.900-3.100 mm
(0.1142-0.1220 in)

69R3J11
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2. Level the piston rings ) in a cylinder with
a piston crown.

3. Measure the piston ring end gap (©) at the
specified measuring point. Replace the
piston ring set if out of specification.

I

Checking the piston ring side clear-

ance

1. Measure the piston ring side clearance.
Replace the piston and piston rings as a
set if out of specification.

6F650440

& Piston ring side clearance:
Top piston ring @):

& Piston ring end gap ©): (reference
data)

Top and 2nd piston ring:
0.20—-0.35 mm
(0.0079-0.0138 in)

Measuring point @):

10.0 mm (0.39 in)

0.02-0.06 mm

(0.0008-0.0024 in)
2nd piston ring (o):

0.03-0.07 mm

(0.0012-0.0028 in)

69R3J11

Checking the piston pin boss bore
1. Measure the piston pin boss bore.
Replace the piston if out of specification.

6F650450

& Piston pin boss bore:
19.904-19.915 mm

(0.7836-0.7841 in)
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Checking the piston pin 2. Remove the oil seal and O-ring.
1. Measure the piston pin outside diameter.
Replace the piston pin if out of specifica-

69R50320

69R50340

éi( Piston pin outside diameter:
19.895-19.900 mm 3. Install the flywheel magnet nut @) and
(0.7833-0.7835 in) tighten it temporary tight, then remove

the collar using a press.

Disassembling the crankshaft
assembly
NOTE:

Mark the identification to the crankpin, crank
and connecting rod before disassembly.

1. Remove the roller bearing.

6S65035A

CAUTION:

* Do not flush the surfaces of flywheel
magnet nut and crankshaft.

* Do not press the crank shaft threads (@
directly.

65650340

% Bearing separator (2): 90890-06534
or commercially available tool.
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4. Turn the crankshaft upside down as
shown, and then remove the ball bearing
using a press.

69R50360

%a Bearing separator (2): 90890-06534
or commercially available tool.
Appropriate rod 3®):

(©: 24 mm (0.94 in)

©: 50 mm (1.97 in)

5. Install the plate A @ and pressure pin B
® to remove the crank 1 (® using a
press.

69R50370

65650359

69R3J11

CAUTION:

e Apply pressure to pressure pin B (5
slowly.

¢ Hold the pressure pin B (5 in line with
the press screw spindle.

NOTE:

e When forcing out the crank pin, use care so
that the crank does not fall.

¢ To remove the crank 4, follow the same pro-
cedure.

Plate A @): 90890-02386

Pressure pin B (5 : 90890-02390

6. Remove the washers, roller bearing and
connecting rod.

7. Set the support (7 and install the pres-
sure pin B (® to remove the crank 3
using a press.

82| Pressure pin B (&: 90890-02390
¢__| Support (: 90890-02394
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8. Remove the labyrinth seal (9.

65650360

9. Remove the roller bearing (0.

&)

10. Install the bearing separator (2) to remove
the inner race () from the crankshaft
using a press.

L
=

6F650470

69R50400

NOTE:

11. Install the plate A @) and pressure pin B
(® to remove the crank pin from the crank
2 (2 and crank 3 (8 using a press.

69R50410

CAUTION:

e Apply pressure to pressure pin B (5
slowly.

* Hold the pressure pin B (5 in line with
the press screw spindie.

% Plate A @): 90890-02386
Pressure pin B (5): 90890-02390

¢ |nstall the bearing separator craw securely
and slightly move the inner race.
® Use care not to scratch the shaft.

Checking the crankpin
1. Measure the crankpin diameter. Replace
the crank pin if out of specification.

L ]
> (‘ 69R50420

& Crankpin diameter:
23.995-24.000 mm

(0.9447-0.9449 in)

% Bearing separator (2): 90890-06534
or commercially available tool.

5-35
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Assembling the crankshaft assem-
bly

CAUTION:

e When reassembling the crankshaft,
wash all component parts in clean
kerosene (do not use gasoline).

* Do not reuse bearings, always replace
them with new ones.

1. Insert the spacer B (@) into the crankpin
hole of crank 2 or crank 4.

65650370

% Spacer B (): 90890-02396
Support (2): 90890-02394

2. Apply engine oil to the crankpin and
install it onto the crank, then tap with a
copper hammer. Install the crank pin
using a press.

— '

N

69R50430

CAUTION:

¢ Take care so that the crank pin is set ver-
tically into the crank web.
* Do not apply force in excess of 5 tons.

NOTE:
Follow the same procedure for crank 2 and
crank 4 to install the crankpins.

69R3J11

3. Install the bushing @) into the body @.

6F65052A

%o Bushing-5 3): 90890-02359
Body @: 90890-02352
Flange (5: 90890-02351

4. Install the height ring ® in the body @).

6B450650

NOTE:
Align the slot in the height ring with the slot in
the body.

82| Body @: 90890-02352
7| Height ring-13 (H13) @
90890-02379
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5. Install the spacer B (1) on the crank 2 (7)
or crank 4.

B
\ 4

65650540

9 Z Spacer B (1): 90890-02396

6. Turn the crank 2 or crank 4 upside down,
and then install the special service tool.

7. Install the washers, roller bearing, and
connecting rod on the crankpin (®.

6F650540

NOTE:

e Turn the crank upside down so that the
crankpin is on top, and then insert the crank
into the special service tool.

* Take care so that spacer B @) is not out of
the crank.

® The model number @ on the connecting
rod should face up.

5-37

8. Install the bushing @ or {0 on the pres-
sure plate (.

6S65053A

8| Bushing-14 @ (for crank 1):
4 90890-02419
Bushing-12 0 (for crank 3):
90890-02366
Pressure plate (1): 90890-02384

9. Install the crank 1 or crank 3 to the pres-
sure plate ().

69R50690

10. Align the crankpin hole in crank 1 {2 or
crank 3 with the crankpin fitted to crank 2
@ or crank 4 and install the pressure
plate () in the body @.

6B450700

NOTE:
Apply engine oil to the crankpin.

69R3J11
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11. Install the press body (4 and install the
crank 1 or crank 3 onto the crank 2 or
crank 4 using a press.

CAUTION:

Do not apply force in excess of 5 tons.

69R50715

}Z Press body (4): 90890-02385

12. Measure the width (b) of the assembled
crankshaft using calipers. Measurements
should be made at positions (©) to ©.

©) ®©
e

6B450720

NOTE:

& Crankshaft width (©):
56.90-56.95 mm

(2.2401-2.2421 in)

13. Install the inner race ({5 onto crank 2
using a press and the bushing Q).
Carefully press the inner race onto the

crankshaft.
=
‘ 9/ xx

69R50440

NOTE:
Install the inner race with the identification
mark (h) facing toward the lower case side.

%ﬁ Plate A ({6: 90890-02386
Bushing-5 (3): 90890-02359

Bearing preassur B {7): 90890-02392

If the measurements are out of specifi-
cation, reassemble the crankshaft.

69R3J11

14. Install the roller bearing (8 onto the crank
2®.

6F650575

NOTE:
Make sure the pin (k) side of the roller bearing
faces crank 2.
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15. Install the plate A (9 to the crank 3 then
install the labyrince seal (9.

69R50450

; Plate A (6: 90890-02386

16. Install the plate B @0 to the crank assem-
bly 1 @), and then install them onto the
crank assembly 2 @).

69R50460

NOTE:

e Align the marks @ on the crank 2 and crank
3.

¢ Change the position of the roller bearing
to avoid interfering to the plate B.

e Push the plate B completely, and then
install the bolt @ to hold the crank 2.

%9 Plate A [®): 90890-02386
Plate B @: 90890-02387

5-39

17. Install the height ring ®), press body
on the plate B €0, and then install the
crank assembly 1 @) into the crank
assembly 2 @) using a press to 2/3
enters.

69R50470

CAUTION:

¢ Hold the crank assembly in line to press,
otherwise the crankshaft may be dam-
aged.

e Take care to press so that the the crank
assembly 1 does not come in contact
with the roller bearing.

NOTE:

e Install the height ring to the centered posi-
tion on the crankshaft.

e Apply pressure gradually and check the
crankshaft runout during this procedure.

%ﬁ Plate A (®: 90890-02386
Plate B @): 90890-02387

Height ring-13 (H-13) ®:
90890-02379

Press body (4): 90890-02385

69R3J11
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18. Release the pressure, then remove the
bolt @ to pull the plate B €0 outside.

69R50480

% Plate A (®: 90890-02386
Plate B @): 90890-02387

Height ring-13 (H13) ®:
90890-02379

Press body (4): 90890-02385

NOTE:
Change the position of the plate B 2)) when
the arm of the plate B pass the roller bearing

@®.

19. Press the press body to carefully and
completely using a press.

CAUTION:
Do not apply force in excess of 10 tons.

NOTE:
Be sure to measure the crankshaft widths
and runout, refer to page 5-41. Reassemble
the crankshaft if out of specifications.

(| Driver rod LS @): 90890-06606
Bearing outer race attachment @9):

90890-06628

& Installation depth (0):
0.5 mm (0.0197 in)

20. Install a new oil seal @) to the roller bear-
ing.

69R50490

69R3J11

21. Install the bearing pressure B () and
plate A (6 to install the ball bearing @.

6S65041A

CAUTION:

Do not reuse bearings, always replace
them with new ones.

NOTE:
Install the ball bearing so that the pin (p) faces
the flywheel magnet side.
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22. Install the bushing-14 (@ and bearing
pressure B (7 to install the collar @) using
a press, then install the roller bearing with
hands.

65650412

CAUTION:

Do not reuse bearings, always replace
them with new ones.

% Bearing pressure B {?):
90890-02392

Bushing-14 (9): 90890-02419
Plate A (6: 90890-02386

23. Slowly turn the crankshaft and connect-
ing rods. If it does not turn smoothly, dis-
assemble the crankshaft and adjust or
replace any parts as necessary.

Checking the crankshaft

1. Measure the crankshaft widths (@ and (b).
Repair or reassemble the crankshaft if
out of specification.

5-41

2. Measure the connecting rod small end
axial play when disassemble the crank-
shaft. Replace the bearing and connect-
ing rod if above specification.

6F650600

é‘i( Crankshaft width @):
56.90-56.95 mm

(2.2401-2.2421 in)
Crankshaft width (b):
39.9-40.1 mm
(1.5709-1.5787 in)
Small-end axial play limit:
2.0 mm (0.08 in)

3. Measure the crankshaft runout. Repair or
reassemble the crankshaft if above spec-
ification.

6B450790

& Crankshaft runout limit ©):
0.03 mm (0.0012 in)

69R3J11
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Assembling the piston
1. Install the 2nd piston ring (1) and top pis-

ton ring @.

65650415

NOTE:

¢ |nstall the 2nd piston ring to lower slot and
install the top piston ring to upper slot so
that they are positioned properly.

¢ Install the piston rings with the recess for
the locating pin facing up toward the piston
crown.

2. Install the needle bearings (@), washers
@), piston pin (5 and new clips ®.

6F650610

NOTE:

e Make sure that the piston, piston pin and
needle bearings are installed in their origi-
nal combination.

* Make sure that the up mark on the piston
crown faces the flywheel magnet side.

% Small end bearing installer (7):
90890-06527

69R3J11

Disassembling the oil seal housing
1. Remove the O-ring and oil seals.

65650300

Checking the oil seal housing

1. Check the oil seal housing. Replace the
oil seal housing if cracked, damaged, or
corrosion.

Assembling the oil seal housing

1. Apply grease to new oil seals, and then
install them into the oil seal housing.

|-
o |

Ta L]
i ﬂ

8| Needle bearing attachment (:
4 90890-06613

Driver rod L3 (2): 90890-06652
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2. Apply grease to new oil seal, new O-ring,
and then install them into the oil seal
housing.

o) |
L

% Needle bearing attachment 3):
90890-06632

Driver rod LS (@: 90890-06606

NOTE:

» Align the washer (1), clip @), ring ® with the
grooves in the cylinder block.

e Align the pins of the bearings with the slots
® on the cylinder block.

Assembling the power unit
1. Install the washer (1) to the crankshaft
assembly @ into the cylinder block.

69R50500

NOTE:

Apply engine oil to the pistons, piston rings
and bearings before installation.

2. Install the dowels (3.

==
@ 65650430

3. Install the oil seal housing (@ to the cylin-
der block, and then tighten the oil seal
housing bolt.

69R50510

4. Apply gasket maker to the mating surface
of the crankcase.

65650440

NOTE:

* Remove the any oil or grease from the
crankcase mating surfaces.

* Do not get any gasket maker on the jour-
nals.

69R3J11



Crankcase

5. Install the crankcase onto the cylinder
block, and then tighten the crankcase
bolts to the specified torques in 2 stages
and in the sequence as shown.

ofiZ o

o 65650460

\J Exhaust outer cover bolt:
1st: 4 N-m (0.4 kgf-m, 3.0 ft-Ib)
2nd: 8 N-m (0.8 kgf-m, 5.8 ft-Ib)

69R50520

8. Install th ket d cylind
\J Crankcase bolt: hn(:a?j e new gasket @ and cylinder
1st: 15 N-m (1.5 kgf-m, 11.1 ft-Ib) '
2nd: 27 N-m (2.7 kgf-m, 19.9 ft-Ib)

6. Slowly turn the crankshaft. If it does not SR
turn smoothly, disassembled the crank- /@
shaft and adjust or replace any parts as =
necessary.
NOTE:
To disassemble the crankshaft, refer to page 69R50220
5-33.
NOTE:
7. Install the new gasket (8), exhaust inner Remove the any oil or grease from the cylin-
cover (9, new gasket (0, exhaust outer der head mating surfaces.

cover (), and then tighten the bolts @2 to
the specified torques in 2 stages in the
sequence as shown.

572 69R50530

69R3J11 5-44
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9. Install the new gasket (), cylinder head
cover (9, and then tighten the cylinder
head bolts {7 to the specified torques in 2
stages and in the sequence as shown.
Then tighten the cylinder head cover

bolts (8.

69R50200

69R50560

NOTE:

Remove the any oil or grease from the cylin-
der head and cylinder head cover mating sur-
faces.

\/ Cylinder head bolt (?):
N 1st: 15 N-m (1.5 kgf-m, 11.1 ft-Ib)
2nd: 27 N-m (2.7 kgf-m, 19.9 ft-Ib)
Cylinder head cover bolt {9):

8 N-m (0.8 kgf-m, 5.8 ft-Ib)

5-45

10. Install the thermostat (9, washer @0, new
gasket @), thermostat cover @), and then
tighten the bolts @).

65630025

69R50235

12. Install the thermoswitch @), holder (),
and then tighten the cylinder head cover
bolt @ (W).

@ § 7 \\
/ 69R50245
NOTE:

Face the “UP” mark to the front.

69R3J11
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13. Install the new gasket @), reed valve
assembly @, new gasket G0 and intake
manifold @Y.

14. Install the cramp @), starter relay bracket
@3, bracket (WH, W, WC), and then
tighten the intake manifold bolts @),
into the sequence as shown.

69R50600

69R50605

[A] WH, W, WC
MH

65650550

69R3J11

15. Tighten the bracket bolts @) into the
sequence as shown (WH, W, WC).

69R50770

16. Install the bracket, and then tighten the
bracket bolts into the sequence as
shown (MH).

\

ﬁ
C

69R50771

Installing the electrical component
1. Install the retainer @), retainer 2) and

plate 3.

2. Install the light coil @), charge coil (5) and
pulser coils ®).

3. Install the magnet base (7) onto the plate

69R5013B
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NOTE:

When install the magnet base, pinch the
retainer ().

4. Install the neutral switch (WH, WC)
and bracket (9).

5. |Install the starter relay and starter
motor () (WH, W, WC).

69R50650

\J Starter motor mount bolt @)
| 21 N-m (2.1 kgf-m, 15.5 ft-Ib)

Starter relay terminal nut (3

4 N-m (0.4 kgf-m, 3.0 ft-Ib)

5-47

6. Install the dampers (), collars (5), ground
lead (®) and start-in-gear protection cable
@ to the bracket (9.

69R5012E

NOTE:
Set the start-in-gear protection cable as
shown.

7. Install the Rectifier @9 (WH, W, WC) and
CDI unit @0, ignition coil @) and Rectifier
ground lead @ (WH, W, WC).

8. Install the ground lead @.

69R5012D

9. Install the bracket @, then connect the
CDI unit connectors and engine stop lan-
yard switch connectors @) (WH, MH).

69R3J11
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10. Connect the charge coil connectors 29,
ground lead and pulser coil connectors

11. Install the spark plugs, tighten them tem-
porary tight, then to the specified torque
with a spark plug wrench.

AN Spark plug:
A
25 N-m (2.5 kgf-m, 18 ft-Ib)

12. Install the spark plug caps to the spark
plugs.

Installing the power unit
1. Install the carburetor and fuel system.

NOTE:
To install the fuel system, refer to page 4-2,
4-3 and 4-7.

2. |Install the dowels (1) and a new gasket
®.

NOTE:
Remove the any oil or grease from the power
unit mating surfaces.

3. Install the Woodruff key and flywheel
magnet 3 temporally tighten, and then
install the special service tool @), lift up
the power unit (5.

NOTE:
Apply engine oil to the flywheel magnet nut
before installation.

2
/‘" Flywheel puller @): 90890-06521

69R3J11

4. Install the power unit (), and then tighten
the power unit mount bolts ) to the spec-
ified torque.

6B450090

CAUTION:

To prevent damage to the engine or tools,
screw in the flywheel puller set bolts even-
ly and completely so that the flywheel
puller is parallel to the flywheel magnet.

\J Power unit mount bolt ®):
22 N-m (2.2 kgf-m, 16.2 ft-Ib)

5. Remove the special service tool from the
flywheel magnet.
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6. Tighten the flywheel magnet nut to the
specified torque.

6F6650700

CAUTION:

Apply force in the direction of the arrows
shown, to prevent the flywheel holder
from slipping off easily.

2 Flywheel holder (7): 90890-06522

AN Flywheel magnet nut:
A

140 N-m (14 kgf-m, 103 ft-Ib)

7. Install the starter pulley.

69R50611

8. Set the gear shift to “F” position.

9. Install the arm, start-in-gear protection
cable end (®), and then tighten the lock

nut (9.

69R50680

10. Set the gear shift to “N” position.
5-49

11. Install the spring {0 to the arm lever (9.

69R50620

NOTE:
Put the spring claw (2 into the groove (@ on
the throttle cam (3.

12. Install the collar G4 and washer (.

13. Install the arm () and bracket to the
cylinder block.

69R50630

14. Install the throttle control lever @?.

69R3J11
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15. Install the throttle cam (8 with the throttle
cables (WH, WC, MH), throttle control
link @), and then install the magnet con-
trol link @)).

r =9

O e e

’ “v“@-‘ = ’.'
R0

69R5002B

WH, WC, MH
(B]|W

16. Adjust the throttle cables.

NOTE:
To adjust the throttle cables, refer to page 3-4
(WH, WC, MH) or 3-5 (W).

17. Connect the fuel hose.

18. Connect the thermoswitch connectors @)
(W).

69R50710

69R3J11

19. Connect the engine stop lanyard switch
connectors 3, Rectifier connectors
(WH, W, WC).

69R50720

20. Connect the light coil connectors @), pos-
itive battery cable @) (WH, W, WC), choke
solenoid connectors @) (W) and neutral
switch connectors @ (WH, WC).

69R50730

0)

y |“'>‘ 5

{ dk@ /" A @
===a i

/ %\/ N 69R50740

\J Starter relay terminal nut:

R 4 N-m (0.4 kgf-m, 3.0 ft-Ib)
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21. Connect the positive relay cable and
negative battery cable @) (WH, W, WC).

69R50750

\ Negative battery cable bolt:
A
15 N-m (1.5 kgf-m, 11.1 ft-Ib)

22. Install the manual starter 39, connect the
start-in-gear protection cable cap @2, and
then adjust it'’s length.

\/ Start-in-gear protection cable cap
@:

4 N-m (0.4 kgf-m, 3.0 ft-Ib)

NOTE:
To adjust the start-in-gear protection, refer to

page 3-12.
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Lower unit

%] 9 N-m (0.9 kgf-m, 6.6 ft-Ib)

69R6010E

No. Part name Q'ty Remarks
1 Adjuster 1
2 Lock nut 1
3 Dowel 2
4 | Bolt 4 M10 x 35 mm
5 | Check screw 1
6 | Gasket 2
7 Nut 2
8 | Cooling water inlet cover 2
9 Drain screw 1
10 | Lower unit 1
11 | Screw 2 @5 x 26 mm
12 | Washer 1
13 | Bolt 1 M6 x 35 mm
14 | Bolt 1 M6 x 20 mm
15 | Anode 1
16 | Trim tab 1
17 | Spacer 1

69R3J11



Lower unit

b

[/ 9 N-m (0.9 kgf-m, 6.6 ft-Ib)|

13 14 %
/4 N-m (0.4 kgf-m, 3.0 ft-Ib)|

69R6010E

No. Part name Q'ty Remarks
18 | Propeller 1

19 | Collar 1

20 | Washer 1

21 | Nut 1

22 | Cotter pin 1
23 | Nut 4

24 | Dowel 2

25 | O-ring 2
26 | Water tube 1

27 | Extension 1

69R3J11
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69R6020E

No. Part name Q'ty Remarks
1 Bolt 4 M6 x 40 mm
2 | O-ring 2
3 | Tube 1
4 | Water pump cover bracket 1 L-transom
5 | Rubber seal 1
6 | Water pump housing 1
7 | Insert cartridge 1
8 | O-ring 1
9 | Impeller 1
10 | Outer plate cartridge 1
11 | Bolt 2 M6 x 25 mm
12 | Bracket 1
13 | Plate 1
14 | O-ring 1
15 | Rubber seal 1
16 | Oil seal 2
17 | Dowel 3

@
@

69R3J11



Lower unit

69R6020E

No. Part name Q'ty Remarks
18 | Oil seal housing 1

19 | Gasket 1

20 | Shift rod 1

21 | Shift cam 1

22 | Pin 1

23 | Woodruff key 1

24 | O-ring 1 [ Not reusable S, X-transom
25 | Tube 1 S, X-transom

26 | O-ring 1 [ Not reusable B S, X-transom

69R3J11 6-4



LOWR *’ Lower unit

Removing the lower unit
1. Remove the lock plate from the engine
stop lanyard switch.

2. Place a drain pan under the drain hole,
and then remove the drain screw (1), and
then remove the check screw (2) to drain
the gear oil.

6D430310

3. Remove the cotter pin.

4. Place a block of wood between the anti-
cavitation plate, propeller, and then
remove the propeller.

69R60010

AWARNING

* Do not hold the propeller with your
hands when loosening or tightening it.

* Be sure to disconnect the battery cables
from the battery and the lock plate from the
engine stop lanyard switch.

* Put a block of wood between the anti-
cavitation plate and propeller to prevent
the propeller from turning.

5. Set the gear shift to “R” position.

6. Loosen the adjuster 3 while holding the
lock nut @), and then disconnect the shift
rod.

69R60126

7. Loosen the bolts(nuts) (&), and then
remove the lower unit (X-transom: and
extension (®) from the upper case.

65660015

L-transom
S-transom

69R3J11



Lower unit

4. Remove the bolts (6), then remove the oil
seal housing 6 and gasket (7).

69R60055

NOTE:
Insert a flat-head screw driver between the
pry tabs to pry off the oil seal housing ®.

65660016

X-transom 5. Remove the shift rod 8) and dowels (9.
Removing the water pump and shift . .
rou g pump r\ ® gf
1. Remove the water pump assembly (7). @ ;@ \ ! o

=
(@> AN

=

\\\\J 65660035

65660025

L-transom
S-transom, X-transom

@[]

2. Remove the Woodruff key @ from the
drive shaft, and then remove the outer
plate cartridge @.

3. Remove the dowels @).

69R3J11 6-6



LOWR *’ Lower unit

Checking the water pump and shift

rod

1. Check the water pump housing. Replace
the water pump housing if deformed.

2. Check the impeller and insert cartridge.
Replace the impeller and insert cartridge
if cracked or worn.

3. Check the Woodruff key . Replace the
wood ruff key if worn.

4. Check the groove (@ on the drive shaft.
Replace the drive shaft if worn.

0

5. Check the shift rod. Replace the shift rod
if cracked or worn.

Disassembling the oil seal housing
1. Remove the oil seals as shown.

65660225

Assembling the oil seal housing
1. Install the new oil seals onto the oil seal
housing to specified depth.

69R60060

% Needle bearing attachment ?:
90890-06653

Driver rod L3 @)
90890-06652

& Installation depth (@):
5.5-6.0 mm (0.22—-0.24 in)

69R3J11



Lower unit / Propeller shaft housing

Propeller shaft housing

31.0-31.5 mm
(1.22-1.24 in)

[ 11 N-m (1.1 kgf-m, 8.1 ftIb) |
6S66030E

No. Part name Q'ty Remarks
1 | Shift plunger 1

2 | Dog clutch 1

3 | Cross pin 1

4 | Spring 1

5 | Spring 1

6 | Propeller shaft 1

7 | Washer 1

8 | Reverse gear 1

9 | Reverse gear shim —

10 | O-ring 1
11 | Ball bearing 1
12 | O-ring 2
13 | Propeller shaft housing 1

14 | Bolt 2 M6 x 20 mm
15 | Needle bearing 1
16 | Oil seal 2

69R3J11 6-8



LOWR *’ Lower unit

Removing the propeller shaft hous-
ing assembly
1. Remove the bolts.

2. Remove the propeller shaft housing
assembly (D).

NOTE:
Insert a flat-head screw driver (2) between the
pry tabs to pry off the propeller shaft housing

@.

3. Remove the propeller shaft assembly
from propeller shaft housing.

Disassembling the propeller shaft
assembly
1. Remove the spring @) from dog clutch 2.

69R60340

2. Remove the cross pin (@), and then
remove the dog clutch .

—

K@ 69R60350

3. Remove the shift plunger @ and spring
®.

Disassembling the propeller shaft
housing
1. Set the special service tools as shown.

2. Remove the reverse gear and shim.

69R60355

NOTE:
Install the bearing separator as shown, when
remove the reverse gear.

%a Bearing separator (1): 90890-06534
Stopper guide plate @):

90890-06501

Stopper guide stand @):
90890-06538

Bearing puller assembly (@)
90890-06535

69R3J11



Propeller shaft housing

3. Set the special service tools as shown.

4. Remove the ball bearing (5 from the pro-
peller shaft housing.

69R60360

%a Stopper guide plate @):

90890-06501

Stopper guide stand @3):
90890-06538

Bearing puller assembly @):
90890-06535

5. Remove the oil seals with needle bear-
ing.

6B460125

% Driver rod L3 ®):
90890-06652
Needle bearing attachment (?):
90890-06615

69R3J11

Checking the propeller shaft hous-

ing

1. Check the propeller shaft housing.
Replace the propeller shaft housing if
cracked or corroded.

Checking the reverse gear

1. Check the teeth and dogs of the reverse
gear. Replace the reverse gear if cracked
or worn.

Checking the propeller shaft
1. Check the propeller shaft spline. Replace
the propeller shaft if bent or worn.

2. Measure the propeller shaft runout.

| | T 1«

6F660130

& Runout limit: 0.02 mm (0.0008 in)




LOWR *’ Lower unit

Assembling the propeller shaft

housing

1. Install the needle bearing into the pro-
peller shaft housing to specified depth.

‘ @
s A
olE

9
B—

=

65660046

NOTE:

¢ Install a new needle bearing with the identi-
fication mark (@) facing toward the foreword
gear side.

* Be careful not to let the stopper (©) get out of
position when using the driver rod SS @) .

Driver rod SS @:
4 90890-06604

Needle bearing attachment (2):
90890-06615

Bearing depth plate 3 :
90890-06603

é\i( Installation depth (o) :
31.0-31.5 mm (1.22-1.24 in)

2. Apply grease to new oil seals, and then
install them into the propeller shaft hous-
ing to the specified depth.

6B460165

NOTE:
Use the special service tools to install the
specified depth.

%a Driver rod SS Q)
90890-06604
Needle bearing attachment @):
90890-06611

& Installation depth @):
6.0-6.5 mm (0.24—0.26 in)

3. Install the shim(s) (& and new ball bear-
ing & onto the reverse gear (7) using a
press.

¥

69R60100

CAUTION:

Do not reuse the bearing, always replace it
with a new one.

69R3J11



Propeller shaft housing

NOTE:

¢ Install a new ball bearing with the identifica-
tion mark (e) facing toward the foward gear
side.

* Be sure to select the reverse gear shim(s) if
replacing the propeller shaft housing or ball
bearing.

¢ To select the shim(s), refer to page 6-24.

% Bearing inner race attachment (8):
90890-06640

Needle bearing attachment (9):
90890-06607

4. Install the reverse gear assembly into the
propeller shaft housing using a press.

69R60110

NOTE:
After installing the reverse gear, check that
the reverse gear rotates smoothly.

% Needle bearing attachment (9):

90890-06607

69R3J11

Assembling the propeller shaft

assembly

1. Install the spring (), dog clutch @), cross
pin ), and then install the plunger @
temporarily.

0

69R60385

NOTE:

e Align the hole (@ of the dog clutch (2) with
the slot (b) of the propeller shaft and then
install the dog clutch @).

e Install the dog clutch @ with the “F” mark
facing toward the forward gear.

2. Install the spring ® onto the dog clutch

69R6034A




LOWR *’ Lower unit

Drive shaft and lower case

F < ;

185.0-186.0 mm
(7.28-7.32 in)

=

5
[| 50 N-m (5.0 kgf-m, 36.9 ft-l)| ~ 69Re040E

No. Part name Q'ty Remarks
1 Drive shaft 1

2 | Taper roller bearing 1

3 Pinion shim —

4 | Sleeve 1

5 | Needle bearing 1

6 Lower case 1

7 Pinion 1

8 Nut 1

9 | Forward gear shim —

10 | Taper roller bearing 1

11 | Forward gear 1

69R3J11



Drive shaft and lower case

Removing the drive shaft
1. Loosen the pinion nut @) as shown.

69R60120

%& Drive shaft holder 3 @)

90890-06517

2. Remove the pinion nut @), pinion 3, drive
shaft @), and then remove the forward
gear (5 as shown.

L

!
/‘
B Ny

..

69R6012A

69R3J11

Disassembling the drive shaft
1. Install the pinion nut @), and then tighten
it temporarily.

2. Remove the taper roller bearing 2) using
a press.

69R60130

CAUTION:

* Do not press the drive shaft threads (@
directly.

e When removing the taper roller bearing,
do not damage the drive shaft collar 4.

% Bearing inner race attachment (3:

90890-06643

3. Remove the taper roller bearing outer
race and shim(s).

69R60160

82| Stopper guide plate B):
g 90890-06501
Stopper guide stand &):
90890-06538
Bearing puller assembly @):
90890-06535




LOWR *’ Lower unit

4. Remove the sleeve (8 and needle bear-

ing @.

69R60170

% Needle bearing attachment ()
90890-06615

Driver rod L3 (1): 90890-06652

Disassembling the lower case
1. Remove the taper roller bearing outer
race and shim(s).

69R60150

%a Stopper guide plate @):
90890-06501

Disassembling the forward gear
1. Remove the taper roller bearing from the
forward gear using a press.

®
o o

= &

69R60140

Bearing puller assembly 2):
90890-06535

% Bearing separator (1): 90890-06534
or commercially available tool
Appropriate rod )

(@:22 mm (0.866 in)

(©: 20 mm (0.78 in)

Checking the pinion and forward

gear

1. Check the theeth and dogs of pinion and
forward gear. Replace the pinion and for-
ward gear if cracked or worn.

Checking the drive shaft
1. Check the drive shaft spline. Replace the
drive shaft if bent or worn.

2. Measure the drive shaft runout.

T Y [Tra

69D60110

éi( Runout limit: 0.5 mm (0.020 in)

(@: 60 mm or more

69R3J11



Drive shaft and lower case

Checking the lower case

1. Check the skeg, cavitation plate and tor-
pedo. Replace the lower case if cracked
or damaged.

Assembling the forward gear
1. Install a new taper roller bearing into the
forward gear using a press.

! ¥
T

69R60210

CAUTION:

Do not reuse the bearing, always replace it
with a new one.

%& Bearing inner race attachment
90890-06644

Needle bearing attachment 2):
90890-06607

Assembling the drive shaft
1. Install a new taper roller bearing onto the
drive shaft using a press.

¥
ﬁ
2

69R60220

69R3J11

CAUTION:

Do not reuse the bearing, always replace it
with a new one.

% Bearing inner race attachment (?):
90890-06645

Assembling the lower case
1. Install the new needle bearing into the
lower case to specified depth.

6F660280

CAUTION:

Do not reuse the bearing, always replace it
with a new one.

NOTE:

¢ Install the needle bearing with the identifi-
cation mark (@) facing up.

¢ Apply gear oil to the needle bearing before
installation.

* Be careful not to let the stopper (o) get out
of position when using the driver rod.

%9 Driver rod SL (1): 90890-06602
Needle bearing attachment )
90890-06615

Bearing depth plate (3): 90890-06603

& Installation depth (©):
185.0-186.0 mm

(7.28-7.32 in)




LOWR *’ Lower unit

2. Install the sleeve, shim(s) and new taper
roller bearing outer race.

ol
D@r—*\

69R60190

CAUTION:

Do not reuse the bearing, always replace it
with a new one.

NOTE:

* Be sure to select the pinion shim(s) if
replacing the lower case or taper roller
bearing.

¢ To select the shim(s), refer to page 6-24.

¢ Install the sleeve with the projection (d) fac-
ing forward.

%a Bearing outer race attachment @):
90890-06628

Driver rod LS (5): 90890-06606

3. Install the shim(s) and new taper roller
bearing outer race.

e

69R60200

CAUTION:

Do not reuse the bearing, always replace it
with a new one.

NOTE:

* Be sure to select the forward gear shim(s) if
replacing the lower case or taper roller
bearing.

¢ To select the shim(s), refer to page 6-24.

e Apply gear oil to the inside and outside of
the taper roller bearing outer race before
installation.

%a Bearing outer race attachment @):
90890-06625
Driver rod LL (7): 90890-06605

Installing the drive shaft
1. Install the forward gear @), drive shaft (2,
pinion (3) and pinion nut @).

.
|

|

@
®

T

@\@

L

69R6012C
NOTE:
Install the drive shaft () by lifting it up slight-

ly, and then aligning its splines with the pinion

®.

69R3J11



Drive shaft and lower case

2. Tighten the pinion nut @) to the specified Installing the propeller shaft hous-
torque. ing
1. Install the new O-rings .

2. Install the washer (2), propeller shaft
assembly (@ into the propeller shaft
housing assembly @.

69R60230

% Drive shaft holder 3 &)
90890-06517

65660100
\J Pinion nut @):
50 N-m (5.0 kgf-m, 36.9 ft-Ib)

NOTE:
Set the gear shift to “F” position after
installing the propeller shaft housing assem-

Installing the shift rod bly.

1. Install the dowel (@), shift rod assembly
@, new gasket (@ and oil seal housing 3. Install the propeller shaft housing assem-
@. bly @), and then tighten the bolts (B to

specified torque.

65660110

. ; \J Propeller shaft housing bolt 5):
68660120 11 N-m (1.1 kgf-m, 8.1 ft-Ib)

69R3J11 6-18



LOWR *’ Lower unit

4. Make sure check the shift operation.
Disassemble and assemble the lower
case if improperly.

6B460430

NOTE:

¢ Change the shift rod position to “F”, “R” and
“N” position.

* Make sure that the propeller shaft rotating
direction is correct in “F” and in “R” position.

* Make sure that the position is correct in “N”
position.

Installing the water pump
1. Install the dowels (1), and then install the
outer plate cartridge .

65660130

2. Install the Woodruff key 3 onto the drive

shaft groove.

3. Align the groove (@) in the impeller @) with

the Woodruff key (3), and then install the
impeller.

\m#

o

2

6D460165

4. Install the insert cartridge (5 into the
water pump housing ®.

65660290

NOTE:
Align the insert cartridge projection (o) with
the hole (©) in the water pump housing.

69R3J11



Drive shaft and lower case

5. Install the new O-ring (7), water seal rub-
ber ® (for S, X transom: new O-ring (9,
water tube {0, new O-ring () and water
pump cover bracket @ onto the water
pump housing, then install onto the lower

case.

65660155

L-transom
S-transom

65660370

L-transom
S-transom, X-transom

CAUTION:

Do not turn the drive shaft counterclock-
wise, otherwise the water pump impeller
may be damaged.

NOTE:

When installing the water pump housing, turn
the drive shaft clockwise while pushing down
the pump housing.

65660158

X-transom
Installing the lower unit

1. Install the dowels @ and tube (2, new O- 2. Push the shift rod down to shift into “R”
rings ® and dowels @ onto the exten- position.
sion (B (X-transom).

3. Set the gear shift to “R” position. Install
the lower unit to the upper case, and then
tighten the lower case bolts (nut) @) to the
specified torque.

\J Lower case bolt (nut) ®):
| 37 N-m (3.7 kgf-m, 27.3 ftIb)

69R3J11 6-20




LOWR *’ Lower unit

4. Connect the shift rod (7).

NOTE:
Screw in the adjuster (8) and then tighten the
locknut (9.

69R60126
5. Check that the gear shift operates
smoothly by moving the gear shift to “N”,

“F” and “R” position.

6. Install the spacer (0), propeller (), collar
{2, washer 13 and the propeller nut ).

e

65660295

7. Place a block of wood between the anti-
cavitation plate and the propeller, and
then tighten the nut to the specified
torque.

69R60285

6-21

AWARNING

* Do not hold the propeller with your
hands when loosening or tightening it.

¢ Be sure to disconnect the battery cables
from the battery and remove the lock
plate from the engine stop lanyard
switch.

* Put a block of wood between the anti-
cavitation plate and propeller to prevent
the propeller from turning.

NOTE:
If the grooves in the propeller nut (4 do not
align with the propeller shaft hole, tighten the
nut until they are aligned.

N Propeller nut @4
A
35 N-m (3.5 kgf-m, 25.3 ft-Ib)

8. Install a new cotter pin to the propeller
shaft.

9. Insert a gear oil tube into the drain hole
and slowly fill the gear oil until oil flows
out of the check hole and no air bubbles
are visible.

6D430320

NOTE:
To check the gear oil, refer to page 3-14.

‘ﬂ) Recommended gear oil:
Hypoid gear oil
API:GL-4
SAE: 90
Oil quantity:
320 cm?
(10.82 US 0z, 11.29 Imp 02)

69R3J11



Drive shaft and lower case

10. Install the new gaskets (5, check screw
@, drain screw {7 quickly, and then tight-
en to specified torgue.

\J Check screw (6 and drain screw (?):
9 N-m (0.9 kgf-m, 6.6 ft-Ib)

69R3J11 6-22
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Shimming

M3

65660180

6-23 69R3J11



Shimming

Shimming

NOTE:

® Shimming is not required when assembling
the original lower case and inner parts.

e Shimming is required when assembling a
new lower case and the original inner parts.

¢ Shimming is required when replacing the
inner part(s).

Selecting the pinion shim
1. Install the special service tools onto the
drive shaft.

6F660450

69R60280

NOTE:

¢ Select the shim thickness (T3) by using the
specified measurement(s) and the calcula-
tion formula.

e Install the special service tools onto the
drive shaft so that the taper roller bearing
outer race is at the center of the hole.

¢ Tighten the wing nuts another 1/4 of a turn
after they contact the pinion height gauge
plate.

69R3J11

8| Pinion height gauge plate B (D:
g 90890-06712

Pinion height gauge @:
90890-06710

2. Install the pinion and pinion nut, and then
tighten the nut to the specified torque.

\% Pinion nut:

| 50 N-m (5.0 kgf-m, 36.9 ftIb)

3. Measure the distance (M3) between the
special service tool and the pinion as

shown.
r
Py

- S | s

4

69R60290

NOTE:

* Measure the pinion at 4 points to find the
distance average.

e Keep the each measurement numeral.

2 Z Digital caliper (3): 90890-06704

6-24




LOWR *’ Lower unit

4. Calculate the pinion shim thickness (T3)
as shown in the examples below.

—

N —

65660190

NOTE:

“P” is the deviation of the lower case dimen-
sion from standard. The “P” mark @ is
stamped on the trim tab mounting surface of
the lower case in 0.01 mm units. If the “P”
mark is unreadable, assume that “P” is zero
and check the backlash when the unit is
assembled.

Calculation formula:
Pinion shim thickness (T3) =
M3 —27.00 — P/100

Example:
If “M3” is 28.30 mm and “P” is (+5), then
T3 =28.30-27.00 — (+5)/100 mm

= 1.30 — 0.05 mm

=1.25 mm

5. Select the pinion shim(s) (T3) as follows.

Calculated numeral
at 1/100th place Use shim
more than less than

1.10 1.20 1.2
1.20 1.30 1.3
1.30 1.40 1.4
1.40 1.50 1.5
1.50 1.60 1.6
1.60 1.70 0.7and 1.0
1.70 1.83 0.7 and 1.1

Available shim thicknesses:
0.7,1.0,1.1,1.2,1.3,1.4,1.5 and
1.6 mm

6-25

Example:

If “T3” is 1.25 mm, then the pinion shim is
1.3 mm.

If “T3” is 1.66 mm, then the pinion shim is
0.7 and 1.0 mm.

Selecting the forward gear shim

1. Turn the taper roller bearing outer race (1)
2 or 3 times to seat the rollers, and then
measure the bearing height (M1) as
shown.

65660200

/®

M1

6B460550

NOTE:

e Select the shim thickness (T1) by using the
specified measurement(s) and the calcula-
tion formula.

e Measure the bearing outer race at 4 points
to find the height average.

e Keep the each measurement numeral.

Shimming plate 2): 90890-06701

Digital caliper (3): 90890-06704

69R3J11



Shimming

2. Calculate the forward gear shim thick-
ness (T1) as shown in the examples

below.
@—w,
R
B
()L () [
\/
65660210
NOTE:

“F” is the deviation of the lower case dimen-
sion from standard. The “F” mark (@ is
stamped on the trim tab mounting surface of
the lower case in 0.01 mm units. If the “F”
mark is unreadable, assume that “F” is zero
and check the backlash when the unit is
assembled.

Calculation formula:
Forward gear shim thickness (T1) =
17.50 + F/100 — M1

Example:
If “M1” is 16.25 mm and “F” is (+4), then
T1 =17.50 + (+4)/100 — 16.25 mm
=17.50 + 0.04 — 16.25 mm
=1.29 mm

3. Select the forward gear shim(s) (T1) as

follows.
Calculated numeral
at 1/100th place Use shim
more than less than
1.00 1.10 1.0
1.10 1.20 1.1
1.20 1.30 1.2
1.30 1.40 1.3
1.40 1.50 1.4

Available shim thicknesses:
1.0, 1.1, 1.2, 1.3 and
1.4 mm

69R3J11

Example:

If “T1”is 1.29 mm, then the forward gear
shimis 1.2 mm.

If “T1” is 1.44 mm, then the forward gear
shim is 1.4 mm.

Selecting the reverse gear shim
1. Install the ball bearing to the propeller
shaft housing.

2. Measure the propeller shaft housing
height (M2) as shown.

69R60310

NOTE:

¢ Select the shim thickness (T2) by using the
specified measurement(s) and the calcula-
tion formula.

* Measure the reverse gear at 2 points to find
the height average.

e Keep the each measurement numeral.

Shimming plate 3): 90890-06701

Digital caliper (2): 90890-06704

6-26




LOWR *’ Lower unit

3. Calculate the reverse gear shim thick-
ness (T2) as shown in the examples

below.
e
NOTE:

“R” is the deviation of the lower case dimen-
sion from standard. The “R” mark @ is
stamped on the trim tab mounting surface of
the lower case in 0.01 mm units. If the “R”
mark is unreadable, assume that “R” is zero
and check the backlash when the unit is
assembled.

Calculation formula:
Reverse gear shim thickness (T2) =
80.00 + R/100 — M2

Example:
If “M2” is 78.79 mm and “R” is (+5), then
T2 =80.00 mm + (+5)/100 — 78.79 mm
= 80.05 - 78.79
=1.26 mm

4. Select the reverse gear shim(s) (T2) as

follows.
Calculated numeral
at 1/100th place Use shim
more than less than
1.00 1.10 1.0
1.10 1.20 1.1
1.20 1.30 1.2
1.30 1.32 1.3

Available shim thicknesses:
1.0, 1.1, 1.2 and 1.3 mm

6-27

Example:

If “T2” is 1.26 mm, then the reverse gear
shim is 1.2 mm.

If “T2” is 1.31 mm, then the reverse gear
shim is 1.3 mm.

Backlash
Measuring the forward and reverse

gear backlash
1. Remove the water pump assembly.

2. Set the gear shift to “N” position.

6B460430

3. Install the special service tools so that it
pushes against the propeller shaft, and
then turn the lower unit 90° to the upside
position.

69R60320

69R3J11



Shimming / Backlash

NOTE:
While turning the drive shaft clockwise 5-6
times so that the forward gear taper roller
bearing is seated evenly tighten the center
bolt 3 to specified torque.

%a Bearing housing puller claw S @:
90890-06564

Stopper guide plate @)
90890-06501

Center bolt 3):
90890-06504

\J Center bolt 3):
X 5N-m (0.5 kgf-m, 3.7 ft-Ib)

4. Install the backlash indicator onto the
drive shaft (16.0 mm [0.63 in] in diame-
ter), then the dial gauge onto the lower
unit as shown.

69R60325

NOTE:
Install the dial gauge so that the plunger @
contacts the mark (b) on the backlash indica-
tor.

5.  While pushing the drive shaft slightly, turn

the drive shaft slowly clockwise and
counterclockwise, then measure the
backlash when the drive shaft stops in
each direction.

& Forward gear backlash:
0.31-0.72 mm (0.0122-0.0283 in)

6. Add or remove shim(s) if out of specifica-
tion.

Forward gear

backlash Shim thickness

Less than To be decreased by
0.31 mm (0.0122in) | (0.51 — M) x 0.49

More than To be increased by
0.72 mm (0.0283 in) | (M —0.51) x 0.49

M: Measurement

Available shim thicknesses:
1.0,1.1,1.2, 1.3 and 1.4 mm

% Backlash indicator @4): 90890-06706
Magnet base plate (5): 90890-07003
Dial gauge set (6): 90890-01252

Magnet base B (7): 90890-06844

69R3J11

7. Remove the special service tools from
the propeller shaft and drive shaft.

8. Apply a load to the reverse gear by
installing the propeller without the
spacer (@ , then install the collar (0,
washer (1) and propeller nut @2 as shown.

65660260
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Lower unit

69R60330

NOTE:

A

Reverse gear backlash:
0.93-1.65 mm

(0.0366—-0.0650 in)

10. Add or remove the shim(s) if out of spec-

ification.

Reverse gear

Shim thickness

1.65 mm (0.0650 in)

backlash

Less than To be decreased by
0.93 mm (0.0366in) | (1.29 — M) x 0.49

More than To be increased by

(M — 1.29) x 0.49

M: Measurement

Tighten the propeller nut @@ to specified
torque.

Available shim thicknesses:
1.0, 1.1, 1.2 and 1.3 mm

\J Propeller nut G2:
AN

5 N-m (0.5 kgf-m, 3.7 ft-Ib)

9. While pushing the drive shaft slightly, turn
the drive shaft slowly clockwise and
counterclockwise, then measure the
backlash when the drive shaft stops in
each direction.

65660270
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11. Remove the special service tools, and
then install the water pump assembly.

69R3J11
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Bracket unit

Tiller handle

w
y

Friction piece
Nut

10 69R7010E
No. Part name Qty Remarks
1 Grommet 1 W
2 Grommet 1 WH, WC, MH
3 | Throttle cable 2
4 | Grommet 1
5 | Washer 2
6 | Wave washer 1
7 | Bushing 1
8 | Tiller handle 1
9 | Screw 1 @5 x 22 mm
10 | Rubber grip 1
11 | Throttle grip 1
12 | Washer 2
13 | Spring 1
14 | Bushing 1
15 | Bolt 1 M6 x 20 mm
16 1
17 1

69R3J11



Tiller handle

[~ 3 N-m (0.3 kgf-m, 2.2 ft.Ib)|

9
10 69R7010E
No. Part name Q'ty Remarks
18 | Bushing 1
19 | Bolt 1 M6 x 20 mm
20 | Bolt 1 M6 x 50 mm
21 | Throttle shaft 1

69R3J11 7-2
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Bracket unit

Disassembling the tiller handle
1. Remove the throttle cam (1) from power
unit.

2. Loosen the locknuts (2), and then discon-
nect the throttle cables 3 from throttle

cam (9.

69R70710

(@ Accelate
(o Decelate

NOTE:
Mark the throttle cable identification @) and (b)
before disconnect the throttle cables.

3. Remove the bolts @), and then remove
the cover () from tiller handle ).

69R70730

4. Remove the tiller handle ), washer (?),
wave washer and washer (@ from

69R70740

5. Remove the bushing () and busing (2
from tiller handle ®).

69R70750

6. Remove the screw (19, and then remove
the throttle grip with rubber gripe (4.

7. Loosen the friction piece (5, washer (6),
spring (7, washer ({6 and bushing @9).

69R70640

8. Remove the throttle cables.

9. Remove the throttle shaft from the
tiller handle ), and then remove the fric-
tion piece (.

69R70670

69R3J11



Tiller handle

Checking the tiller handle

1. Check the grommet, cable and friction
piece. Replace the grommet, cable and
friction piece if worn or damaged.

Assembling the tiller handle
1. Install the friction piece (1), and then
install the throttle shaft (2).

69R70675

2. Install the throttle cable @ and (b as
shown.

®/ 69R70650

(@ Accelate
(o) Decelate

3. Install the bushing 3, washer @), spring
(® and washer ®).

69R70646

69R3J11

4. Install the throttle grip with rubber gripe
(@ to the throttle shaft 2.

69R70647

\% Throttle grip screw (8:
R 3 N-m (0.3 kgf-m, 2.2 ft-Ib)

5. Install the bushing (@ and bushing (0.

69R70755

6. Install the washer (), wave washer (2
and washer @) into the steering bracket.

69R7077A

7-4




BRKT rI Bracket unit

7. Install the throttle cables (4) into the steer-
ing bracket (5 and the grommet @6) of the
bottom cowling.

69R7077B

8. Install the tiller handle to the steering
bracket, and then install the cover (7).

69R70770

9. Connect the throttle cables (4 identifica-
tion marked position to the throttle cam.

10. Temporary tighten the lock nuts (8, and
then install the throttle cam to the
power unit.

(@ Accelate
(o) Decelate

NOTE:

e Make sure to adjust the throttle cable
freeplay, always remove the throttle cables.

e To adjust the throttle cables, refer to page
3-4.

69R3J11



Tiller handle / Bottom cowling

Bottom cowling

[“%| 3N:m (0.3 kgf-m, 2.2 ft.Ib) |

7
69R7020E
No. Part name Q'ty Remarks
1 Engine stop lanyard switch assembly 1 WH, WC, MH
2 | Choke knob 1
3 | Grommet 1
4 | Gasket 1
5 | Washer 4
6 | Collar 4
7 Bolt 2 M6 x 55 mm
8 | Engine start button 1 WH, WC
9 | Grommet 1 W
10 | Grommet 4
11 | Nut 4
12 | Lever 1
13 | Wave washer 1
14 | Bushing 2
15 | Lever 1
16 | Bolt 1 M6 x 12 mm
17 | Holder 2 MH
3 WH, W, WC

69R3J11 7-6
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Bracket unit

[™%| 3N:m (0.3 kgf-m, 2.2 ft.Ib) |

69R7020E

No. Part name Q'ty Remarks
18 | Spacer 1

19 | Lever 1

20 | Pin 1

21 | Collar 2

22 | Shaft 1

23 | Bolt 1 M6 x 12 mm: W, WC
24 | Lever 1 W, WC

25 | Bracket 1 W, WC

26 | Bolt 1 M6 x 15 mm: W, WC
27 | Battery cable 1 WH, W, WC

28 | Grommet 1 WH, WC

29 | Screw 1 WH, W, WC

30 | Clamp 1 WH, W, WC

31 | Grommet 1 w

32 | Grommet 1 MH

33 | Wirharness 1 W: 7P

34 | Grommet 1 W

7-7
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Bottom cowling / Shift actuator

Shift actuator

[ 11 N-m (1.1 kgtm, 8.1 ftIb)| 15

69R7030E

=z
[}

1o o0 rRmdowao©oO~NOOMWN =

Part name Qty Remarks
M6 x 16 mm : W, WC
M6 x 18 mm

Bolt

Bolt

Nut

Washer
Bracket

Bolt

Bolt

Shift lever
Rubber seal
Dowel

Nut

Washer
Bushing
Bolt

Rubber seal
Rubber seal
Plunger

M6 x 20 mm

M6 x 25 mm

e T N | R N NP ST S S S L& IR S A T L& P N

69R3J11 7-8
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[ 11 N-m (1.1 kgtm, 8.1 ftIb)| 15

69R7030E

No. Part name Qty Remarks
18 | Spring 1
19 | Shift actuator 1
20 | Spring 1
21 | Bolt 1
22 | Cotter pin 5
23 | Arm 1
24 | Washer 5
25 | Wave washer 2
26 | Lever 1
27 | Rod 1
28 | Plastic washer 4
29 | Plastic washer 2
30 | Rod 1
31 | Shift rod lever 1
32 | Collar 1
33 | Lever 1
34 | Shift rod 1

69R3J11




Shift actuator

Removing the shift actuator
1. Set the gear shift to “R” position, and then
disconnect the shift rod @.

69R70790

2. Remove the nut (2) and washer () on the
rubber mount @).

69R70080

3. Remove the cotter pin (5), washer ) from
the shift rod lever and then remove the
bolts (@.

4. Set the gear shift to “F” position, and then
remove the bolt ®) and shift lever (9).

_

69R70100

69R3J11

Disassembling the shift actuator
1. Remove the rubber seal (9.

2. Remove the cotter pin ), plate washer
®), plastic washer @), shift rod (5 and
plastic washer ).

69R70110

3. Remove the plunger (?), lever (8), bushing
@), rubber cover (0 and bushing (9 from
the shift actuator.

69R70130

7-10
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4. Remove the cotter pin @), washer @3,
wave washer and rod @ from the

lever.

69R70800

5. Remove the spring (6 from the shift lever
rod @).

69R70120

NOTE:
Remove the other side spring end.

6. Remove the pin (), and then remove the
shift lever rod (?), plastic washer (9, lever
@0, collar @) and plastic washer (9.

69R70090

7. Remove the bracket @ from the shift
actuator.

69R70810

Checking the shift actuator

1. Check the bushing, spring, shift rod and
plunger. Replace the bushing, spring,
shift rod and plunger if worn or damaged.

Assembling the shift actuator
1. Install the bracket (1) to the shift actuator.

69R70820

2. |Install the plastic washer (), collar (3,

shift lever rod @), plastic washer 2), lever
(®), and then install the pin ®).

69R70830

69R3J11



Shift actuator

3. Install the spring (?) as shown.

69R70840

4. Install the rod (8), wave washer (9), wash-
er 40 and cotter pin () to the lever.

@

7
%\

5. Install the bushings @) both side, rubber
cover and lever (3.

69R70860

6. Install the plunger 44 to the shift actuator.

69R70850

69R3J11

7. Install the plastic washer (), shift rod (6),
plastic washer 7, plate washer () and
cotter pin (9.

69R7011A

NOTE:
Install the shift rod (6 direction as shown.

8. Install the rubber seal 0.

Installing the shift actuator
1. Set the shift lever shaft 1) to “F” position
before install the shift lever @) and bolt (3).

, 27 69R70100

7-12
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2. Install the bolts @), rod (&), and then
install the washer (), cotter pin (7) to the

rod .
L
"6

& @ / /(@) 69R70900

3. Install the washer (8 and nut (9 to the
rubber mount (0).

271 69R70910

\J Shift actuator mount nut ©):
X 17 N-m (1.7 kg:m, 12.5 ft-Ib)

4. Set the gear shift to “R” position, and then
connect the shift rod @.

69R70920

NOTE:
To adjust the shift rod, refer to page 3-11.

5. Check the shift actuator. Check the shift
actuator if it is unsmooth operation.

NOTE:
To check the shift actuator, refer to page 7-11.

69R3J11



Shift actuator / Upper case

Upper case

[N 17 N-m (1.7 kgf-m, 12.5 ftIb) |

69R7040E

No. Part name Q'ty Remarks
1 Nut 2

2 | Washer 2

3 | Bolt 2 M6 x 20 mm
4 | Rubber mount 1

5 | Bolt 2 M8 x 65 mm
6 | Bolt 2 M8 x 100 mm
7 | Gasket )
8 | Upper mount 2

9 | Gasket 2
10 | Nut 2

11 | Upper case 1

12 | Rubber mount 2

13 | Lower mount housing 2

14 | Nut 4

15 | Bolt 2 M8 x 25 mm
16 | Rubber mount 1

17 | Cover 1

69R3J11 7-14
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7-15

69R7050E

No. Part name Q'ty Remarks

1 Bolt 1 M8 x 20 mm

2 Exhaust guide 1

3 | Screw 4 @6 x 15 mm

4 Exhaust manifold 1

5 | Gasket 1

6 | Cotter pin 1

7 | Rubber seal 1

8 | Rubber seal 1

9 | Gasket 1

10 | Rubber seal 1

11 | Cooling water pipe 1

12 | Guide plate 1

13 | Rubber seal 2

14 | Rubber seal 2 [ Not reusable L, X-transom

15 | Bolt 1 M6 x 20 mm

16 | Guide plate 1 S-transom

17 | Stud bolt 4 X-transom

69R3J11



Upper case

Removing the upper case 4. Remove the nuts (), and then remove
1. Remove the bolts ), nuts @), and then the upper mounts (3.

remove the lower mount housings @),

cover @.

69R70940

69R70930 . .
Disassembling the upper case

2. Remove the bolts (), rubber mount ® 1. Remove the bolt (), and then remove the
and rubber gasket (7). exhaust guide @).

2. Remove the screws (), exhaust manifold
@ and gasket (5.

69R70950

3. Remove the nuts (8, washer @ from the
steering bracket (0, and then remove the

upper case (9.

69R70960

69R7094A

69R3J11 7-16
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3. Remove the bolt ) and guide plate (7)
from the upper case (8 at lower side.

69R70250

4. Remove the cooling water pipe (@ and
rubber seal (0.

69R70150

5. Turn the uppecase original position, and
then remove the grommets (9.

69R70980

6. Remove the rubber seal (2 and .

69R70970

7. Remove the cotter pin (4 and gasket (.

69R71000

8. Remove the robber seals () and {7 from
the guide plate.

A0 |1
L¢ ﬂ@ mﬂ
\ﬂ@ .

69R71010

L-transom, X-transom
S-transom

Checking the upper case
1. Check the upper case. Replace the upper
case if corroded, deformed or cracked.

2. Check the cooling water pipe. Replace
the cooling water pipe if corroded,
deformed or cracked.

3. Check the exhaust guide and exhaust
manifold. Replace the exhaust guide and
exhaust manifold if corroded, deformed
or cracked.

69R3J11



Upper case

Assembling the upper case
1. Install new rubber seals 1) and 2.

™~

™

™~
lom D~
A

L-transom, X-transom
S-transom

69R71020

2. Install a new gasket (3 and cotter pin @.

3. Install new robber seals (5) and (®).

69R71030

4. Install a new gasket (?) then install the
exhaust manifold and tighten the
screws (9.

69R71045

NOTE:

* Remove the oil or grease from gasket mat-
ing surfaces before assembling the upper
case.

* Apply sealant as shown before installing the
exhaust manifold (®).

69R3J11

5. |Install the exhaust guide onto the
exhaust manifold (8.

69R71050

6. Install a new rubber seal (i), cooling
water pipe (2 into the upper case.

[

e

69R71060

NOTE:
Install the cooling water pipe (2 as shown.

7. Install the guide plate (3 into the lower
side of the upper case, and then tighten

the bolt 4.
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8. Turn the upper case original position, and
then install the gromets ().

@/@
R 69R71080

b Lo

Installing the upper case
1. Install new gaskets (1) and @ to the
upper mounts @), and then tighten the

nuts @), (.

69R71090

69R71091

\% Upper mount nut @):

| 17 N-m (1.7 kg-m, 12.5 ft-Ib)

2. Install the rubber mount &) to the steering
bracket (7).

69R71200

3. Install the the cover (®, lower mount
housings (9 with bolts G0 and nuts (9.

69R71210

NOTE:
Make sure the lower mount housings (9 fac-
ing “UP” mark upward to install.

69R3J11



Upper case / Pivot shaft

Pivot shaft

ity

g
L

[/ 11 N-m (1.1 kgf-m, 8.1 ft-lb)l\\ O R
‘ ) 12

69R7060E

No. Part name Q'ty Remarks
1 Bolt 4 M6 x 20 mm
2 | Steering bracket 1
3 | Dowel 2
4 Pivot shaft 1
5 | Washer 1
6 | Friction plate 1
7 | Bushing 1
8 | Damper 1
9 | Bolt 1 M6 x 22 mm
10 | Bushing 1
11 | O-ring 1
12 | Washer 1

69R3J11 7-20
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Checking the pivot shaft

1. Check the pivot shaft and steering shaft.
Replace the pivot shaft and steering if
cracked or damaged.

Installing the pivot shaft
1. Install the bushing @), friction plate @
and washer (3) into the swivel bracket @).

69R71130

2. Install the pivot shaft (B into the swivel
bracket @).

o

69R71150
NOTE:

Make sure the pivot shaft flat side facing to aft
and then install it into the swivel bracket.

7-21

3. Install the bushing 6), new O-ring (7) and
washer (8) into the swivel bracket @).

69R71160

4. Install the dowels (9), steering bracket
and tighten the bolts () to specified
torque.

69R71170

\J Steering bracket bolt G9:
X 11 N-m (1.1 kgf-m, 8.1 ft-Ib)

69R3J11



Pivot shaft / Clamp bracket, swivel bracket

Clamp bracket, swivel bracket

[ 45 N-m (4.5 kgf-m, 33 t-Ib) |

11 [a[3Nm(©03kgtm 221tb) |
- @3
5O
1
2 ﬁ\
3 4

7
WH, W, WC
!
G
26 > &
e
, st
6S67070E

No. Part name Q'ty Remarks

1 Cap 2

2 | Self-locking nut 2

3 | Plate 1

4 | Clamp screw 2

5 | Clamp handle 2 MH

6 Pin 2

7 | Clamp pad 2

8 | Bolt 2

9 | Nut 1

10 | Washer 1

11 | Pin 1

12 | Knob 1

13 | Grease nipple 1

14 | Tilt stopper 1

15 | Clamp bracket 1

16 | Washer 2

17 | Bushing 2

69R3J11 7.09
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[ 45 N-m (4.5 kgf-m, 33 t-Ib) |

11 [a[3Nm(©03kgtm 221tb) |

7
WH, W, WC
@
1
26 > %
/ ~
, st
6S67070E
No. Part name Q'ty Remarks
18 | Swivel bracket 1
19 | Spring 1
20 | Through tube 1
21 | Clamp bracket 1
22 | Collar 1
23 | Clamp bracket bolt 1 M8 x 155 mm
24 | Spring 1
25 | Tilt pin 1
26 | Clamp handle 2 WH, W, WC

7-23
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Clamp bracket, swivel bracket

[ 3 N-m (0.3 kgf-m, 2.2 ft-Ib)|

69R7080E

No. Part name Q'ty Remarks
1 Shallow water lever 1
2 Bolt 2
3 | Spring 2
4 | Tilt lock arm 2 1
5 | Cap 1
6 | Tilt lock lever 1
7 | Spring 1
8 | Rod 1
9 | Lever 1
10 | Circlip 1
11 | Rod 1
12 | Grease nipple 3
13 | Spring pin 2
14 | Pin 1
15 | Pin 1
16 | Cotter pin 1
17 | Tilt lock arm 1 1

69R3J11 7-24
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Disassembling the bracket
1. Remove the pivot shaft.

2. Remove the arm spring ) from the tilt
lock arm 1 2.

69R70440

3. Remove the tilt pin @), nut @), washer (5),
clamp bracket bolt &) and collar (7) from
the clamp brackets ().

69R71220

4. Remove the self-locking nuts @ and

plate (0.

69R71230

7-25

5. Set the tilt lock lever (i) to release posi-
tion, and then remove the spring end (2.

~ge

6. Remove the through tube (3, washers
and clamp blackets.

69R70480

7. Remove the spring (9 with tilt lock lever
@), and then remove the rod .

69R3J11



Clamp bracket, swivel bracket

8. Remove the circlip @), then pull out the 11. Remove tilt lock arm 1 @).
pin (9, lever @0 and rod @).

69R70520

12. Remove the bushings Q0.
9. Remove the springs @), and then remove
the bolts 3, sallow water lever ).

Q)
WV \@ 69R71240

69R70510 Checking the bracket

10. Remove the cotter pin @), pin @), rod @ 1. Checking the bracket. Replace the brack-
and tilt lock arm 2 ). et if cracked or corroded. Replace the
spring, arm and stopper if damaged or
corroded.
Assembling the swivel bracket
—y [~ 1. Install the bushings ).

2

69R70525

O=

/]

69R71250

69R3J11 7-26
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2. |Install the tilt lock arm 1 2.

69R70555

3. Install the tilt lock arm 2 ), rod @), and
then install the pin (3, cotter pin ®.

69R70550

4. Install the shallow water lever (7).

5. Install the bolts ®), and then install the
springs 9.

-_—
<\\ 7 69R70556

7-27

7. Install the pin (2, and then insert the cir-

clip (3.

\ 7Y
—
U T

8. Install the rod (0), and then install the tilt
lock lever (4 with spring (.

9. Install the washers @) to the through tube
@, and then install them to the swibel
bracket.

(A]
,F///////////W///
L

69R70570

10. Set the tilt lock lever (4 to release posi-
tion, and then install the spring end (9.

=\ *)
)
<=o— @
‘k.‘%\

’ N

69R70580

R

69R3J11



Clamp bracket, swivel bracket

11. Install the plate @ and self-locking nuts
Q.

69R71260

12. Install the washer @), nut @), collar 23,
clamp bracket bolt @) and tilt pin @) to the
clamp bracket.

69R71270

13. Tighten the self-locking nuts @) to speci-
fied torque, and then install the caps @) to
the through tube end.

14. Install the arm spring @) to the tilt lock
arm1 Q.

69R71280

15. Install the pivot shaft.

NOTE:
To install the pivot shaft, refer to page 7-21.

16. Apply Yamaha grease A to the grease
nipples.

NOTE:
Apply Yamaha grease A until it comes out of
the bushings.

\J Self-locking nut @0:

45 N-m (4.5 kgf-m, 33 ft-Ib)

69R3J11

17. After assembling, check the bracket for
smooth operation and lock the tilt lock
lever to properly.

7-28
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ELEC - Electrical system

Checking the electrical
component

Measuring the peak voltage

To check the electrical components or mea-
sure the peak voltage, use the special ser-
vice tools. A faulty electrical component can
be easily checked by measuring the peak
voltage. The specified engine speed when
measuring the peak voltage is effected by
many factors such as fouled spark plugs or a
weak battery. If one of these factors is pre-
sent, the peak voltage cannot be measured

properly.

6B480015

AWARNING

When checking the peak voltage, do not
touch any of the connections of the digital
circuit tester leads.

CAUTION:

When testing the voltage between the ter-
minals of an electrical component with the
digital tester, do not allow any of the leads
to touch any metal parts. If touched, the
electrical component can short and be
damaged.

NOTE:

* Before measuring the peak voltage, check
all wiring for proper connection and corro-
sion, and check that the battery is fully
charged.

* Use the peak voltage adapter B with the
recommended digital circuit tester.

¢ Connect the positive pin of the peak voltage
adapter B to the positive terminal of the dig-
ital tester, and the negative pin to the nega-
tive terminal.

* When measuring the peak voltage, set the
selector on the digital circuit tester to the
DC voltage mode.

%ﬂ Digital circuit tester: 90890-03174

Peak voltage adaptor B:

90890-03172

69R3J11



Checking the electrical component / Electrical component

Electrical co

mponent

Starboard view

25BWC, 30HWH

, SO0HWC

7ON_ |
0 @/

I
I

(A
I
i

|
JAA )}
@
(@)

o]
=

(@i

69R80010

@ lIgnition coil #1
@ Ignition coil #2
® Charge coil
@ Pulser coll

® Lighting coil
® CDI unit

(7 Starter motor
Engine start button
© Engine stop lanyard
switch/
Engine stop switch
Starter relay

30HWH 25BWC, 30HWC

69R3J11

i Fuse (20A)
@ Neutral switch
3 Rectifier

B/O :
B/W :
W/B :
W/R:

: Red
: White

Black/orange
Black/white
White/black
White/red
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Electrical system

25BW, 30HW

%)

69R80020

@ lIgnition coil #1
@ Ignition coil #2
® Charge coil
@ Pulser coil

® Lighting coil
® CDI unit

8-3

(@ Choke solenoid
Starter motor
© 7P-coupler
Starter relay
@) Fuse (20A)

d Rectifier

3 Thermoswitch

STTrOW®

: Black
: Brown
: Green
: Blue

: Pink

: Red

: White

B/O : Black/orange
B/W : Black/white
W/B : White/black
W/R : White/red

69R3J11




Electrical component

E25BMH, 25BMH, 25XMH, E30HMH, 30HMH

69R80030

@ Ignition coil #1
@ Ignition coil #2
® Charge coil
@ Pulser coil

® Lighting coil
® CDI unit

69R3J11

(@ Engine stop lanyard
switch

Rectifier Regulator
(optional)

(@ 2P-Coupler
(optional)

STIrOWW

: Black
: Brown
: Green
: Blue

: Red

: White

B/O : Black/orange
B/W : Black/white
G/W : Green/white
W/B : White/black
W/R : White/red

8-4
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Ignition and ignition control sys-

tem

Checking the ignition spark gap

1. Disconnect the all spark plug caps from
the all spark plugs.

2. Connect a spark plug cap to the special
service tool.

; 4 Ignition tester: 90890-06754

3. Crank the engine and check for a spark.
If there is no spark. Check the ignition
system.

~Ie

65680040

& | lgnition tester: 90890-06754

AWARNING

¢ Do not touch any of the connections of
the ignition tester leads.

e Keep flammable gas or liquids away,
since this test can produce sparks.

Checking the spark plug cap

(with resister type)

1. Check the spark plug caps. Replace the
spark plug caps if cracked or damaged.

2. Remove the spark plug cap @) from the
spark plug wire @ by turning the cap
counterclockwise.

6B480080

3. Measure the spark plug cap resistance.
Replace the spark plug cap if out of spec-

ification.

69R80060

a‘ Spark plug cap resistance:
4.0-6.0 kQ at 20°C (68°F)

69R3J11



Ignition and Ignition control system

Checking the spark plug cap
1. Check the spark plug caps. Replace the
spark plug caps if cracked or damaged.

2. Remove the spark plug cap () from the
spark plug wire 2.

65680060

3. Check the spark plug wire terminal (3.
Replace the spark plug wire terminal if
damaged or corrosion.

4. Install the spark plug wire terminal.

61U80180

69R3J11

Checking the ignition coil
1. Disconnect the all spark plug caps from
the all spark plugs.

2. Disconnect the ignition coil connector,
and then remove the spark plug cap.

3. Remove the ignition coil from the power
unit.

4. Check the spark plug wire. Replace the
ignition coil if cracked or corrosion.

5. Measure the ignition coil resistance.

Replace the ignition coil if out of specifi-
cation.

' >]
L=
+

B 69R80050

Ignition coil resistance
(reference data):

Al

Primary coil:
Black/white (B/W)—Black (B)
0.18-0.24Q at 20°C (68°F)
Secondary coil:
Black/white (B/W)—
Spark plug wire

2.72-3.68 kQ at 20°C (68°F)
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Checking the CDI unit
NOTE:

Be sure to install the test propeller before
checking the peak voltage.

}Z Test propeller: 90890-01629

1. Connect the digital circuit tester with
peak voltage adaptor B to the ignition coil
lead and the ground.

2. Measure the CDI unit output peak volt-
age. If less than specification, measure
the charge coil output peak voltage and
CDI unit resistance. Replace the CDI unit
if the output peak voltage of the charge
coil is more than specification.

69R80070

a‘ CDI unit output peak voltage:
Black/orange (B/O)-Ground (B)
Black/white (B/W)—Ground (B)

Loaded
Cranking 1,500 | 3,500
DCV 130 135 135

#1 cylinder
#2 cylinder

NOTE:

Remove the all spark plug caps, when mea-
suring the CDI unit peak voltage at loaded
engine cranking.

r/min

3. Remove the CDI unit from power unit.

4. Connect the pocket tester to the CDI unit
connector.

NOTE:
Be sure to use the pocket tester for measur-
ing the CDI unit resistance.

5. Measure the CDI unit resistance.
Replace the CDI unit resistance if out of
specification.

69R80130

& Z Pocket tester: 90890-03112

@OW : White

@B :Black (#1)
® B/O : Black/orange
@ B/W : Black/white
® B  :Black (#2)
® W/R : White/red

(@ W/B : White/black

Br : Brown
@L :Blue
= : No continuity

NOTE:
CDI unit resistance are reference data.

69R3J11



Ignition and Ignition control system

(E)25B, (E)30H Unit:Q
Tester positive lead
Engine
| stOpd Ground | Ignition #1 | Ignition #2| Ground | Pulser #1 | Pulser #2 Charge
anyar
W B (#1) B/O B/W B (#2) W/R W/B Br L
W oo oo o0 oo oo oo oo o0
B (#1)| 100 k—co 2k-8k | 2k-8k Zero [3.4k-14k|5k—20k | 3k-10k Zero
Q@
©
5
< |B (#2)| 100 k—oo Zero 2k-8k | 2k-8k 34k-14k|5k-20k | 3k=10k Zero
o)
[2]
= W/R | 100 k—~ | 5 k=20 k | 5 k—20 k | 8 k=35 k | 5 k=20 k 10 k=40 k| 8 k=35 k | 5 k=20 k
W/B | 100 k— | 5k—20k | 8 k-35k | 5k—20 k | 5 k—20 k | 8 k=35 k 8 k-35k | 5 k=20 k
Br |80 k-1 M |80 k=300 k| 80 k=1 M |80 k—1 M |80 k—300 k|80 k-300 k|80 k=300 k 80 k=300 k
L 100 k—eo Zero 2k-8k | 2k-8k Zero |3.4k-14k|5k-20k | 3 k=10 k
25X Unit:Q
Tester positive lead
Engine
| st0pd Ground | Ignition #1 | Ignition #2| Ground | Pulser #1 | Pulser #2 Charge
anyart
W B (#1) B/O B/W B (#2) W/R W/B Br L
W oo (e o] oo oo oo oo (o] oo
B (#1)| 100 k—oo 2k-8k | 2k-8k Zero 5k—20k|5k-20k | 3k-10k Zero
Q0
®©
5
< |B (#2)| 100 k—oo Zero 2k-8k | 2k-8k 5k-20k | 5k—20k | 3k-10k Zero
o)
@
= W/R | 100 k=~ | 5 k-20 k | 5 k—20 k | 8 k=35 k | 5 k=20 k 10 k—40 k| 8 k=35 k | 5 k=20 k
W/B | 100 k= | 5k—20k | 8 k=35 k | 5k—20 k | 5 k=20 k |10 k—40 k 8 k-35k | 5 k-20 k
Br |80 k—1 M |80 k—300 k| 80 k—1 M |80 k—1 M |80 k—300 k|80 k=300 k|80 k-300 k 80 k—300 k
L 100 k—o Zero 2k-8k | 2k-8k Zero 5k-20k | 5k—20k | 3k-10k
69R3J11 8-8
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Checking the pulser coil

1. Connect the digital circuit tester with
peak voltage adaptor B to the pulser coil

lead and the ground.

2. Measure the pulser coil output peak volt-
age. If the measurement is less than
specification, measure the pulser coll
resistance.

69R80080

@‘ Pulser coil output peak voltage:
White/red (W/R)—Ground (B)
White/black (W/B)-Ground (B)

Unloaded | Loaded

r/min

Cranking 1,500 | 3,500

DCV | 68 | 6.7 16.0 | 26.0

NOTE:

Remove the all spark plug caps, when mea-
suring the pluser coil peak voltage at loaded

engine cranking.

3. Disconnect the pulser coil connector.

Connect the digital circuit tester to the
pulser coil connector.

Measure the pulser coil resistance.
Replace the pulser coil if out of specifica-
tion.

Al

Pulser coil resistance
(reference data):

White/red (W/R)—Ground (B)
White/black (W/B)-Ground (B)
311-381 Q at 20°C (68°F)

Checking the charge coil

1.

Connect the digital circuit tester with
peak voltage adaptor B to the charge coil.

Measure the charge coil output peak volt-
age. If the measurement is less than
specification, measure the charge coil
resistance.

69R80090

69R3J11



Ignition and Ignition control system

a‘ Charge coil output peak voltage:
Brown (Br)—-Blue (L)

Unloaded | Loaded
Cranking 1,500 | 3,500
DCV | 146 | 146 150 150

r/min

NOTE:
Remove the all spark plug caps, when mea-
suring the charge coil peak voltage at loaded
engine cranking.

3. Disconnect the charge coil connector.

4. Connect the digital circuit tester to the
charge coil connector.

5. Measure the charge coil resistance.
Replace the charge coil if out of specifi-
cation.

Charge coil resistance
(reference data):
Brown (Br)—-Blue (L)

&

342-418 Q at 20°C (68°F)

69R3J11

Checking the thermoswitch (W)
1. Check the switch for continuity.

o[ 9//_@& ®

@ 6F680120

(@ Temperature
® Time

© No continuity
@ Continuity

@‘ Thermoswitch continuity
temperature (reference data):
Pink (P)-Black (B)
(©:106—114 °C (222.8-237.2°F)
(f): 88—102 °C (190.4-215.6°F)

8-10
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Electrical system

Starting system
Checking the fuse (WH, W, WC)
1. Remove the fuse from fuse holder.

2. Check the fuse (20A) for continuity.
Replace the fuse if there is no continuity.

Checking the engine start switch

(W)

1. Disconnect the main harness coupler.

2. Check the engine start switch for continu-
ity at the main harness coupler. Check
the wiring harness or replace the engine
start switch of the remote control box if it

is not shown as the below chart.

OFF

69R80230

Lead color
Switch |White (W)|Black (B) | Red (R) |Pink (P)
position @ ® @
OFF Oo——0O
ON O———0O
START Oo————O

8-11

Checking the engine start button

(WH, WC)

1. Disconnect the engine start button con-
nector.

2. Check the engine start button for continu-
ity at the engine start button connector.
Check the wiring harness or replace the
engine start button if it is not shown as
the below chart.

69R80220

@‘ Switch Lead color
position Brown (Br) Red (R)
Free @
Push (b O————oO
69R3J11



Starting system

Checking the engine stop lanyard Checking the engine stop button

switch (WC)

Check the engine stop button. Replace
the engine stop button if it is not shown
as the below chart.

1. Check the engine stop lanyard switch for 1.
continuity. Replace the engine stop lan-

yard switch if it is not shown as the below
chart.

69R80215

CJ Lead color
@‘ Switch position ,

White (W)| Black (B)
Engine stop
button free (@
Engine stop
button pushed (b C C

69R80210

\
\

@

69R80240

ﬂ‘ Lead color
Switch position |White (W)| Black (B)
@ @

Clip removed (@ O——O
Clip installed (®
Engine stop ~ ~
button pushed (©

WH, MH

w

69R3J11
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Electrical system

Checking the starter relay
(WH, W, WC)

1.

2.

Remove the starter relay.

Connect the digital circuit tester leads to
the starter relay terminals.

Check the starter relay for continuity.
Replace the starter relay if it is not shown
as the below chart.

69R80300

Checking the neutral switch continu-
ity (WH, WC)

1.

2.

Disconnect the neutral switch connector.

Connect the digital circuit tester to the
neutral switch connector.

Set the gear shift to “F” or “R” position.
Check the neutral switch for continuity.

Replace the neutral switch if it is not
shown as the below chart.

a‘ Battery lead Terminal

position @ ®
Battery connected O————O
Battery disconnected

8-13

Br 69R80260
@‘ Lead color
Switch position | Brown Brown
(Br) (Br)
Free @ (“N” position)
Push (b
(“F” or “R” position) O—1—°

Checking the choke solenoid conti-
nuity (W)

1.

Disconnect the choke solenoid connec-
tor.

Connect the digital circuit tester to the
choke solenoid connector.

Check the choke solenoid for continuity.
Replace the choke solenoid if there is no
continuity.

69R80340
69R3J11



Starting system / Starter motor (WH, W, WC)

Starter motor (WH, W, WC)

@ 17 o 21
sl
[N 22
h U / /22 B
- S
[™/| 4 N'm (0.4 kgf'm, 3.01t1b) | s 69R8010E

No. Part name Qty Remarks
1 | Clip 1

2 | Pinion stopper 1

3 | Spring 1

4 Pinion 1

5 | O-ring 1

6 | Washer —

7 | Armature 1

8 | Washer 1

9 | Stator 1

10 | Screw 2 @4 x 7 mm

11 | Bush 1

12 | Brush holder 1

13 | O-ring 1

14 | O-ring 1

15 | Bush 1

16 | Spring washer 2

17 | Nut 2

69R3J11 8-14
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(o]

22
/22 —
©
[™/| 4 N'm (0.4 kgf'm, 3.01t1b) | G 69RB010E
No. Part name Qty Remarks
18 | Washer 1
19 | O-ring 2
20 | Washer 2
21 | Spring washer 2
22 | Bolt 2 M5 x 120 mm
8-15 69R3J11




Starter motor (WH, W, WC)

Removing the starter motor pinion
1. Remove the starter motor from the power
unit.

NOTE:
To remove the starter motor, refer to page
5-10.

2. Remove the spring @ from the starter
motor.

69R80305

NOTE:
Do not reuse the spring @.

3. Slide the pinion stopper (@, and then
remove the clip 3 and starter motor pin-
ion.

69R80310

NOTE:

Do not reuse the clip 3.

69R3J11

Checking the starter motor pinion
1. Check the teeth of the pinion. Replace
the pinion if cracked or worn.

2. Check the pinion. Replace the pinion if
un-smooth operation.

6F680170

NOTE:
Turn the pinion counterclockwise to check
that it operates smoothly and turn it clockwise
to check that it locks in place.

Checking the armature

1. Check the commutator. Clean with
600—grit sandpaper and compressed air
if dirt.

6G480220

2. Measure the commutator diameter (@).
Replace the armature if below specifica-
tion limit.

Ly

ey

6F680175

84| Digital caliper :
4 90890-06704

8-16
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& Standard diameter @):
30.0 mm (1.18 in)

Wear limit:

29.0 mm (1.14 in)

3. Measure the commutator undercut (b).
Replace the armature if below specifica-
tion limit.

6F680180

& Standard undercut (©):
0.8 mm (0.03 in)
Wear limit:
0.2 mm (0.01 in)

4. Check the armature for continuity.

Replace the armature if it is not shown as
the below chart.

NN
© 1

rrSSrIIIIIIse

69R80320

|
g‘ Armature continuity

Commutator segments (© Continuity
Segment—Armature core (d | No continuity
Segment—Armature shaft (&) | No continuity

8-17

Checking the brush
1. Measure the brush length (@. Replace

the brush assembly if below specification
limit.

6G470330

& Standard length (@):
12.5 mm (0.49 in)
Wear limit:
9.0 mm (0.35 in)

2. Check the brush holder assembly for
continuity. Replace the brush holder if it is
not shown as the below chart.

&

69R80330

|
m‘ Brush continuity:

Brush @)-Brush 2@
Brush @-Terminal 3
Brush @)-Terminal 3

No continuity
No continuity
Continuity

Checking the starter motor opera-
tion
1. Check the operation of the starter motor.

69R3J11



Starter motor (WH, W, WC) / Charging system

Charging system
Checking the lighting coil
1. Disconnect the lighting coil connector.

2. Connect the digital circuit tester with
peak voltage adaptor B to the lighting
coil.

3. Measure the lighting coil output peak
voltage. If the measurement is less tan

specification, measure the lighting coil Lighting coil resistance
resistance. (reference data):

Green(G)-Green (G)
0.31-0.37 Q at 20°C (68°F)

Al

Checking the Rectifier (WH, W, WC)

NOTE:

Do not use the peak voltage adaptor when
measuring the output peak voltage of the
Rectifier.

1. Connect the digital circuit tester positive
probe to the connector 1) and connect
the negative probe to the ground.

69R80100

@‘ Lighting coil output peak voltage:
Green (G)—Green (G)

o/min Unloaded
Cranking 1,500 | 3,500
DCV 4.6 15.0 30.0
NOTE: @ie
Remove the all spark plug caps, when mea- €2,
suring the lighting coil peak voltage at engine v+
cranking. ¢ B || r
S 6 x
G
e
4. Connect the digital circuit tester to the | [ | T
lighting coil connector.
69R80110

5. Measure the lighting coil resistance.
Replace the lighting coil if out of specifi-
cation.

69R3J11 8-18
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2. Start the engine, and then disconnect the
connector (R).

69R80360

NOTE:
Be sure to disconnect the connector (R) after
engine started.

3. Measure the Rectifier output peak volt-
age. If less than specification, measure
the lighting coil output peak voltage.
Replace the Recitifier if the output peak
voltage of the lighting coil is more than
specification.

L1 ” Rectifier Regulator output peak

voltage:
Red (R)-Ground (B)
o/min Unloaded
1,500 3,500
DCV 13 13

4. Remove the Rectifier from the power unit.

5. Connect the pocket tester to the Rectifier.

g Z Pocket tester: 90890-03112

6. Check the Rectifier for continuity.
Replace the Rectifier if it is not shown as
the below chart.

GZ/ \® 69R80270

L]
@‘ Rectifier continuity

Tester lead
@® Q@

R® G1(©®

R G2® Continuity
C';% g % (reference data)
G2® B®@
G1® G2 (®
G2 (® R®

B® RQ®

B® G1(©® Discontinuity
B® G2 (®
G1©® RQ®@
G2® G1®

NOTE:

Use the pocket tester for checking the
Rectifier continuity.

69R3J11
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Troubleshooting

Troubleshooting the power unit
Troubleshooting the power unit

Symptom 1: Specific trouble conditions.

Symptom 2: Trouble conditions of an area or individual part.

Cause 1: The content considered as the trouble factors of symptom 2.
Cause 2: The content considered as the trouble causes of cause 1 (described if necessary).

Symptom 1: Engine does not crank

Refer
Symptom 2 Cause 1 Cause 2 Checking step to
page
Gear shift not in the L Set the gear shift to “N” 3-11
neutral position position.
Manual starter Start-in-gear protection Check and adJUSt. or
. — replace the start-in- 3-12
does not system malfunction .
gear protection cable.
operate
Broken spiral sprin Disassemble and
. P P .g — check the spiral spring 5-4
and drive pawl spring . .
or drive pawl spring.
Gear shift not in the . Set the gear shift to “N” 3-11
neutral position position
Loose connection of . Check the battery .
battery terminal terminal connection.
Check the battery for
Discharged battery — electrolyte level, gravity | 3-16
and voltage.
Starter motor Blown fuse (20A) — Check the fuse (20A). 8-11
does not Engine start switch . Check the engine start 8-11
operate malfunction switch.
Starter rela
. Y — Check the starter relay. | 8-13
malfunction
S.hor.t or open connec- Check the wiring har-
tion in starter motor cir- — o WD
. ness continuity.
cuit
Starter motor . Disassemble and 8-16
malfunction check the starter motor.
WD: See the wiring diagram
9-1 69R3J11



Troubleshooting the power unit

Symptom 1: Engine dose not crank

Refer
Symptom 2 Cause 1 Cause 2 Checking step to
page
Broken woodruffkey
Stuck piston, piston
and crank shaft Disassemble and
— heck th , 5-14
_ Piston lock due to check the power unit.
water in the combus-
tion chamber
Salt buildup on the Disassemble and check
: — : . 5-42
drive shaft the oil seal housing.
Symptom 1: Engine will not start (engine cranks)
Refer
Symptom 2 Cause 1 Cause 2 Checking step to
page
. Deterioration or dirty . Replace the new fuel. .
fuel
. Check the fuel hose
Kinked fuel kinked. Repair the fuel | 3-2
hose
hose.
Fuel joint Check the fuel joint 4-4
Fuel supplied to the malfunction pressure.
carburetor improperl i
Fuel hOt PTopEry Fuel filter Check the fuel filter for
supplied element 3-2
: clog.
malfunction
Fuel pump Check the fuel pump. 4-5
malfunction
Carburetor malfunction — Adjust and check the 4-10
carburetor.
Englne stop Ianyard — Check for continuity. 8-12
switch malfunction
Spark plug malfunction Spark pluggap | Check the spelar.k plug 3-3
improperly gap and condition.
Spark plug does Short, open or loose
not spark connection in ignition o Check the wiring har- WD
coil circuit and ground ness continuity.
circuit
Ignition coil Change the ignition coll
" . , . N 5-10
Ignition coil malfunction | resistance out and check the ignition 8-6
of specifications | spark. i

WD: See the wiring diagram

69R3J11 9-2
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Refer
Symptom 2 Cause 1 Cause 2 Checking step to
page
DI uni Measure the charge
kunltltoutput coil output peak voltage | 8-9
CDI unit malfunction | PS¢ YO"89€ 1 and resistance.
less than speci- - 510
fications Chgck the CDI unit -
resistance. 8-7
) Measure the pulser coil 8-9
Spark plug does E u’clspeeracko”o?tu " | resistance.
u . . u volt- :
not spark Pulser coil malfunction age less than Ch:ngr;]e tEehpu-Ise-r-Co” 58
specifications and check the ignition 8-5
spark.
_ Measure the charge 8-9
Charge coil out- | ¢ resistance.
Charge coil malfunction | PUt Peak volt- Ch he ch il
g age less than angr]]e tkehc grg.e. COi 5.8
specifications and check the ignition 8.5
spark.
Check the compression
Cylinder head gasket pressure and disas- 5-1
malfunction - sembling the cylinder 5-25
head.
Low compres- Reed valves Disassemble and
. . — 5-20
sion pressure malfunction check the reed valves.
Scratched piston or Check the compression
wear the piston rings o pressure and disas- 5-1
sembling the power 5-30
Scratched cylinder unit.
9-3 69R3J11




Trouble shooting the power unit

Symptom 1: Unstable engine idle speed, poor acceleration

Refer
Symptom 2 Cause 1 Cause 2 Checking step to
page
Throttle stop screw Check and adjust the
o — 3-10
adjusting improperly throttle stop screw.
Pilot screw adjusting . Check and adjust the 412
improperly pilot screw.
Throttle cable adjusting o Check and adjust the 3-4
improperly throttle cable. 3-5
Throttle link length . Check and adjust the 3.7
improperly throttle link length.
: Check the fuel hose
Kinked fuel kinked. Repair the fuel | 3-2
hose
hose.
Fuel joint Check the fuel joint 4-4
Fuel supplied to the malfunction pressure.
carburetor improperl i
propery Fuel filter Check the fuel filter for
element 3-2
, clog.
malfunction
Fuel pump Check the fuel pump. | 4-5
Fuel not sup- malfunction
plied properly Pilot screw set- | Check and adjust the 4-12
tings improperly | pilot screw settings.
Throttle valve
stuck or —
] damage
Carburetor malfunction _
Jet or nozzle Disassemble and
clogged and or | check the carburetor.
float damaged 4-10
Float height
improperly
. ]Icil)JztIerloratlon or dirty L Replace new fuel L

69R3J11
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Symptom 1: Poor performance
Refer
Symptom 2 Cause 1 Cause 2 Checking step to
page
Spark plug malfunction Spark plug gap | Check the spe}r.k plug 3-3
improperly gap and condition.
S.hor.t gr O.p.en copngc- Check the wiring har-
tion in ignition coil cir- — - WD
. o ness continuity.
cuit and ground circuit
Spark plug Ignition coil Change the ignition coll
" . : . o 5-10
sparks Ignition coil malfunction | resistance out and check the ignition 8-6
improperly of specifications | spark. i
CDI uni Measure the charge
kunltltoutput coil output peak voltage | 8-9
CDI unit malfunction | P€3% VO"@9€ 1 anq resistance.
less than speci- : 510
fications Chgck the CDI unit -
resistance. 8-7
Ignition timing Ignition control | Check and adjust the
. Does not advance . . —
improperly link broken link rod.
Check the compression
Cylinder head gasket . pressure and disas- 5-1
malfunction sembling the cylinder 5-25
head.
Low compres- Reed valves Disassemble and
. . — 5-20
sion pressure malfunction check the reed valves.
Scratched piston or Check the compression
wear the piston rings o pressure and disas- 5-1
sembling the power 5-30
Scratched cylinder : 9 P
unit.
o Propeller selection o Check the propeller 1413
improperly matching.
Outboard motor mount- Check the outboard
— . o — . . 1-14
ing height improperly motor mounting height.
Disassemble the lower | » o
o Gear damaged (pinion, o case and check the 6-10
forward, reverse) pinion, forward, revese 615
gear. i
WD: See the wiring diagram
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Troubleshooting the power unit / Troubleshooting the lower unit

Troubleshooting the lower unit
Symptom 1: Gear shift does not operate properly

Refer
Symptom 2 Cause 1 Cause 2 Checking step to
page
Remote control box o Check and adjust the o
malfunction remote control box.
_ _ Check the shift cable 3-11
Shift cable and shift . and shift cable end.
cable end malfunction : :
Adjust the shift cable. 3-11
Disassemble the lower
— case, shift rod, plunger 6-7
Shift rod operation and dog clutch.
malfunction i
Shift rod Check the shift rod
. connection . 6-21
) connection.
malfunction
Plunger spring Disassemble the lower
. — case and check the 6-9
malfunction .
plunger spring.
Disassemble the lower
Crosspin brokened — case and check the 6-9
crosspin.
Disassemble the lower
Dog clutch worn — case and check the —
dog clutch.
69R3J11 9-6




Index

A

C

Abbreviation ..........ccccooiiiii 1-3
Adjusting the ignition timing....................... 3-9
Adjusting the start-in-gear protection....... 3-12
Adjusting the throttle cable (W, WC).......... 3-5
Adjusting the throttle cable

(WH, WC, MH) ...eeiiiiiiiieee e 3-4
Adjusting the throttle control lever link....... 3-7
After test run ... 1-18
Assembling the carburetor....................... 4-11
Assembling the crankshaft assembly ...... 5-36
Assembling the drive shaft...................... 6-16
Assembling the forward gear-.................. 6-16
Assembling the fuel pump .........cccceeeee 4-6
Assembling the lower case..........cccc....... 6-16
Assembling the manual starter.................. 5-5
Assembling the oil seal housing....... 5-42, 6-7
Assembling the piston...........cccccevviieeeen. 5-42
Assembling the power unit....................... 5-43

Assembling the propeller shaft housing...6-11
Assembling the propeller shaft

asseEMbBIY ... 6-12
Assembling the shift actuator................... 7-11
Assembling the swivel bracket................. 7-26
Assembling the tiller handle....................... 7-4
Assembling the upper case .........c.ccuee.... 7-18
Backlash ..o, 6-27
Bottom cowling .......c.coevvviiiiiiiiiiieecee, 7-6
Bracket ..., 3-13
Break-iN. ..o 1-17
Carburetor.......oooceee i 4-7
Changing the gear Ol .........ccceeviiiiiiinens 3-14
Charging system.........ccocoeeiiieeiinniieeens 8-18
Checking the anode.........cccocceeviieiniinns 3-15
Checking the armature ...........ccccccoevceens 8-16
Checking the battery

(WH, W, WC) ..o 1-14, 3-16
Checking the bracket ...........ccccooeiiinieens 7-26
Checking the brush..........cccocoiiiiiniinnns 8-17
Checking the carburetor ............ccccoecueeens 4-10
Checking the CDI unit..........ccoceecieiineenee 8-7
Checking the charge coil ...........cccceveennne. 8-9
Checking the choke solenoid continuity

(VW) e 8-13
Checking the choke solenoid operation

(VW) e 3-12
Checking the compression pressure ......... 5-1
Checking the cooling water passage......... 3-4
Checking the cooling water pilot hole...... 1-17

Checking the crankpin ..........ccccoecvverneenns 5-35
Checking the crankshaft ...........ccocceeenne 5-41
Checking the cylinder block ..................... 5-30
Checking the cylinder bore....................... 5-31
Checking the cylinder head ..................... 5-26
Checking the drive pawl...........cccccceveriernne 5-5
Checking the drive shaft............ccccceies 6-15
Checking the electrical component............ 8-1
Checking the engine idle speed .............. 3-10
Checking the engine start button

(WH, W)t 8-11

Checking the engine start button,

engine start switch and engine stop

lanyard switch ..........cceeeeeiiiiiine 1-16
Checking the engine start switch (W) .....8-11
Checking the engine stop button (WC)....8-12
Checking the engine stop lanyard

SWILCH .o 8-12
Checking the exhaust cover ................... 5-26
Checking the float height.............cccccee. 4-10
Checking the fuel filter.........ccceiiiiiieens 3-2
Checking the fuel joint .........occceiiiiineens 4-4
Checking the fuel joint and fuel hose

(fuel joint-to-carburetor) .........cccccceeeeeennn. 3-2
Checking the fuel pump......ccocceeiiiiieeennns 4-5
Checking the fuel system............occeeen. 1-13
Checking the fuse (WH, W, WC).............. 8-11
Checking the gear Oil........cccoceeiiieriniennns 1-14
Checking the gear oil level...................... 3-14
Checking the gear shift and throttle

(o] o= = Vi {o] o IR 1-16
Checking the gear shift operation............ 3-11
Checking the ignition coil...........ccceeiieenne 8-6
Checking the ignition spark gap ................ 8-5
Checking the ignition timing...........ccccccec... 3-7
Checking the lighting coil...........cccceeeeee. 8-18
Checking the lower case...........ccccceervenns 6-16

Checking the lower unit for air leakage ...3-15
Checking the neutral switch continuity

(WH, W)t 8-13
Checking the neutral switch operation

(WH, WC) e 3-12
Checking the oil seal housing.................. 5-42
Checking the outboard motor mounting

height .....ooo e 1-14
Checking the pinion and forward gear.....6-15
Checking the piston diameter.................. 5-31
Checking the piston pin ........ccccoccceeeiiens 5-33
Checking the piston pin boss bore .......... 5-32
Checking the piston ring........cccccoeveeeeene 5-31
Checking the piston ring side

Clearance ........ccceeveiiiiiieeeee e 5-32
Checking the pivot shaft ...........cccceeiees 7-21
Checking the primer pump .........cccceevveenne 4-4
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Checking the propeller..........ccccoviiieeennes 3-15

D.

Checking the propeller shaft housing...... 6-10
Checking the propeller shaft.................... 6-10
Checking the pulser COil..........ccccoveriieennee. 8-9
Checking the Rectifier (WH, W, WC) ....... 8-18
Checking the reed valve ............ccceeueens 5-21
Checking the remote control cable

(W, W) i 1-14
Checking the reverse gear..........ccccocueeens 6-10
Checking the shift actuator...................... 7-11
Checking the spark plug.........ccccoeeeviueeennee 3-3
Checking the spark plug cap

(with resister type) ....ccoocveeveiiiciieeeiee, 8-5
Checking the spark plug cap .........ccceune.e. 8-6
Checking the spiral spring .........cccccvvveeenee 5-5
Checking the start-in-gear protection ..... 3-12
Checking the starter motor operation....... 8-17
Checking the starter motor pinion ........... 8-16
Checking the starter relay

(WH, W, WC) ..o 8-13
Checking the starter rope ........c.ccceviveeenee 5-4
Checking the steering system ................ 1-15
Checking the thermostat............ccceveenee 3-3
Checking the thermoswitch (W)............... 8-10
Checking the tiller handle ...........cccccceee 7-4
Checking the tilt operation ....................... 3-13
Checking the tilt pin ........cccocoeeiiiiiiieeens 3-14
Checking the top cowling........cccccceevineennee. 3-2
Checking the upper case........cc.cccevueenns 7-17
Checking the water pump and shift rod.....6-7
Clamp bracket, swivel bracket ................. 7-22
Control system........ccooecciiiiiiieiieeee e 3-4
CrankCase........cccoevevieiiiiee e 5-27
Cylinder head, exhaust cover .................. 5-22
(D] 10 gT=T o<1 o o 2-28
Disassembling the bracket....................... 7-25
Disassembling the carburetor .................. 4-10
Disassembling the crankshaft

ASSEMDIY ...ceeiiiiiiiii e 5-33
Disassembling the drive shaft.................. 6-14
Disassembling the forward gear .............. 6-15
Disassembling the fuel pump.........c.......... 4-5
Disassembling the lower case ................. 6-15
Disassembling the manual starter ............. 5-4
Disassembling the oil seal

NOUSING - 5-42, 6-7
Disassembling the piston...........cccccoceens 5-30
Disassembling the propeller shaft

NOUSING «veeeeeiiee e, 6-9
Disassembling the propeller shaft

ASSEMDIY ...oeeiiiiiiiii e 6-9
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Disassembling the shift actuator..............
Disassembling the tiller handle................
Disassembling the upper case.................
Disassembly and assembly ....................
Drive shaft and lower case ......................

Electrical (25BMH, 25BW,

25BWC models).......cccoevveiiiiiiiiiieeeeeenn,
Electrical (30HW, 30HWC models)..........
Electrical (E25BMH, 25XMH models)......
Electrical (E30HMH, 30HMH,

BOHWH models) .....cceeveeiiiiiiiiiiiiieeeee
Electrical component ..............ccoeeeeeeee.

Fire prevention .........cccccveieeeeiiiiiee e
Fuel liNe ...
Fuel pump ...
Fuel system ...,

G.

General .......cooovviiiie e
General specification ........c..ccceevceeeiieeens
General torque ........ooocveeeeiiiiiieee e
Good working practiCe.........cccceevriveeerenne

H.

HOSE routing ....coevvviieiiieee e
How to use this manual ...........cccccce...

Identification........cccoeeiiieiiii
Ignition and ignition control system .........
Installing the drive shaft.............c.ccco
Installing the electrical component .........
Installing the lower unit.............cccceeenne
Installing the pivot shaft...........cccceeen
Installing the power unit................cceeeeeee.
Installing the propeller shaft housing.......
Installing the shift actuator......................
Installing the shift rod..........ccccoccieeiinnne
Installing the upper case...........ccccceeeneee.
Installing the water pump.........ccceeeeeneee.
Intake manifold...........cccoeeeiiiiiiiiiiiee

L.
Lower unit (25BMH, 25BW,
25BWC models)......coocveeeiiiiiiiiiiiiiiienn,
Lower unit (30HW, 30HWC models)........
Lower unit (E25BMH, 25XMH models)....




Index

Lower unit (E30HMH, 30HMH, Selecting the pinion shim..................co.... 6-24
B0HWH models) .....cccveeeeiiiiiieeeiiieeen 2-20 Selecting the reverse gear shim.............. 6-26
Lower unit......ccoceeeeiieiiiiiiee e, 3-14, 6-1 Selection .......coooeveviieie 1-13
Lubricating the outboard motor................ 3-17 Self-protection...........coceeveiiiiiiiiiee 1-4
Serial NUMDEr .....ceeiiiiii e 1-6

M. Shift actuator........ccoeeeeiiieii 7-8
Maintenance interval chart ... 3.1 Shimming......ccoovieeiiiieiieeee 6-23, 6-24

. . Special service to0l........cccccvrviiiiiieeeiiii, 1-7
Maintenance specification ................c..ec.... 2-9 e
Manual format..........ccoveveeeeeeieeeeeeeeeeeenne 1-1 gfegfled dtor QU oo 2;33;
. arboard VIEW .........ccooceeeiniieiiee e -
eI TS p Sl motor (WG 514
M . i Starting System.......ccccveviieiiiirireeeeee 8-11
easuring the peak voltage ..........c........... 8-1
Measuring the Starter rope ..................... 5.5 SYMDBDOL ... 1-2
MoOdel ... 1-6
T.

P. TESE FUN o 1-17
Part, lubricant, and sealant...................... 1-4 T!ghtenlng torque....coevveeiiiii 2-31
Pivot Shaft ......c.coeveveieeeeeceeee e 7-20 Tiller har?dle """"""""""""""""""""""""" -1
Power unit (25BMH, 25BW, Top cowling e sy 3-2

25BWGC MOGEIS) ... oo 2-13 Troubleshooting the lower unit.............. 9-6
Power unit (30HW, 30HWC models)........ 503 Troubleshooting the power unit ................. 9-1
Power unit (E25BMH, 25XMH models) .....2-9
Power unit (E30HMH, 30HMH, U.

B0HWH models) ......ccvvveeiiiiiiiiiiiiee, 2-18 UPPEI CASE ..evevviiiiiiiieeeeiiiiee e 7-14
Power unit........oeeveeviiieiieeieeeeeeeeees 3-3, 5-1
Predelivery checK ..........ccccoeeiiviiiiiieieeens 1-13 V
Propeller shaft NOUSING ....orvooooeeee oo 6-8 VBNHIZHON —eeoeeeoeoeooeeooeeeeeeee 1-4
Propeller selection ...........ccccccovvveveinnnnen. 1-13
Propeller Size .........cooveeiiiiieiiiiieec e, 1-13

R.

Removing the crankcase ...........cccceeeuueee. 5-30
Removing the crankshaft assembly

and oil seal housing...........cccvveveenciieeenn. 5-30
Removing the cylinder head..................... 5-25
Removing the drive shaft......................... 6-14
Removing the electrical component ........ 5-17
Removing the exhaust cover ................... 5-26
Removing the flywheel magnet ............... 5-16
Removing the lower unit ..........ccccccovviieeen. 6-5
Removing the power unit.............cccoeeeee. 5-14
Removing the propeller shaft housing

ASSEMDIY ...ceeiiiiiiiii e 6-9
Removing the reed valve assembly......... 5-20
Removing the shift actuator..................... 7-10
Removing the starter motor pinion .......... 8-16
Removing the upper case...........ccccoeueee. 7-16

Removing the water pump and shift rod....6-6

S.

Safety while working ..........coccceevvieeneennnee. 1-4
Selecting the forward gear shim.............. 6-25
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Wiring diagram
(E)25BMH, 25XMH, (E)30HMH

—~® CTTTTTTTTToTTTmToTTooommmoosmmmmees
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(@ Spark plug Color code
® Ignition' coil B :Black
® CDI unit Br :Brown
@ Charge coil G :Green
(® Pulser coll L :Blue
® Lighting coil R :Red
(@ Engine stop lanyard switch W : White

Rectifier Regulator (25BMH, 30HMH: option)
(@ 2P-connector (25BMH, 30HMH: option)

B/O : Black/orange
B/W : Black/white
G/W : Green/white
W/B : White/black
W/R : White/red



30HWH

@ Spark plug

® Ignition coil

@ CDI unit

@ Rectifier

(® Charge caoll

® Pulser coil

@ Lighting coil
Starter motor

(9 Starter relay
Neutral switch

(i) Fuse (20A)

(@ Engine start button
(® Engine stop lanyard switch
Battery

Color code

B

Br
G

L

w
B/O
B/W
W/B
W/R

: Black

: Brown

: Green

: Blue

: White

: Black/orange
: Black/white

: White/black

: White/red
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25BW, 30HW

@ Spark plug
(® Thermoswitch
@ Ignition coil
@ CDI unit

(® Recitifier

® Charge caoll
@ Pulser coil
Lighting coil
(9 Starter motor
Fuse (20A)
) Starter relay
(2 Choke solenoid
(13 Battery

To remote control box

Color code
B :Black
Br :Brown
G :Green

L :Blue

P :Pink

W : White

B/O : Black/orange
B/W : Black/white
W/B : White/black
W/R : White/red



25BW, 30HW
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25BWC, 30HWC

@ Spark plug

® Ignition coil

® CDI unit

@ Recitifier

(® Charge caoll

® Pulser coil

@ Lighting coil
Starter motor

(© Starter relay
Neutral switch

i) Fuse (20A)

@ Engine start button
(13 Engine stop button
Battery

Color code

B

Br
G

L

w
B/O
B/W
W/B
W/R

: Black

: Brown

: Green

: Blue

: White

: Black/orange
: Black/white

: White/black

: White/red



25BWC, 30HWC
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