HONDA

BF115A*130A Paper book Part no. 66ZW500
PREFACE CONTENTS
This manual covers the construction, function and
SPECIFICATIONS

servicing procedures of the Honda BF115A / BF130A

outboard motors.

Careful observance of these instructions will result in

better, safer service work.

SERVICE INFORMATION

MAINTENANCE
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Abbreviations
Abbreviations
ACG Alternator
AP} American Petroleum Institute
Approx. Approximately
Assy. Assembly
ATDC After Top Dead Center
ATF Automatic Transmission Fluid
ATT Attachment
BAT Battery
BDC Bottom Dead Center
BTDC Before Top Dead Center
Comp. Complete
CYL Cylinder
ECT Engine Coolant Temperature
ECM Engine Control Module
EX Exhaust
F Front or Forward
GND Ground
IAC Idle Air Control
IAT Intake Air Temperature
I.D. Inside Diameter
IG or IGN Ignition
IN Intake
INJ Injection
L. Left
MAP Manifold Absolute Pressure
MIL Malfunction Indicator Light
0.D. Outside Diameter
OoP Optional Part
PCV Positive Crankcase Ventilation
PGM-FI Programmed-fuel Injection
P/N Part Number
Qty Quantity
R. Right
SAE Society of Automotive Engineers
SCS Service Check Signal
STD Standard
SwW Switch
TDC Top Dead Center
TP Throttle Position
Bl | BLACK G | GREEN |Br| BROWN | Lg| LIGHT GREEN
Y | YELLOW | R | RED O | ORANGE | P | PINK
Bu| BLUE W WHITE Lb{ LIGHT BLUE | Gr| GRAY
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1. SPECIFICATIONS

1. SPECIFICATIONS 2. DIMENSIONAL DRAWING

1. SPECIFICATIONS

DIMENSIONS AND WEIGHTS
Model BF115AX
Description code BZBD BZBG BZBD BZBG
Item Type LD LCD XD XCD

Overall length 825 mm (32.5in)

Overall width 550 mm (21.7 in)

Overall height 1,650 mm (65.0 in) 1,775 mm (69.9 in)

Dry weight (*1) 225 kg (496 Ibs) 228 kg (503 Ibs) 230 kg {507 ibs) 233 kg (514 Ibs)

Operating weight (including oil) 231 kg (509 Ibs) 234 kg (516 Ibs) 236 kg {520 Ibs) 239 kg (527 Ibs)

*1: With propelier mounted.

Model BF130AX
Description code BZBE BZBH BZBE BZBH
Iltem Type LD LCD XD XCD

Overall length 825 mm (32.5 in)

11

Overall width 550 mm (21.7 in)

Overall height

1,660 mm {65.0 in)

1,775 mm (69.9 in)

Dry weight (*1)

225 kg {496 Ibs)

228 kg (503 Ibs)

230 kg (507 Ibs)

233 kg (514 Ibs)

Operating weight {including oil)

231 kg (509 Ibs)

234 kg (516 Ibs)

236 kg {520 Ibs)

239 kg (627 bs)

*1: With propeller mounted.

FRAME
Model

BF115AX/BF130AX

LD

LCD XD

XCD

Transom height (*1)

537 mm (21.1 in)

664 mm (26.1 in)

Transom angle

5 stage adjustment (8°, 12°, 16°, 20°, 24°)

Tilting angle

72°

Tilting stage

Stageless

Swivel angle

30° right and left

Trim angle (*1)

-4’ to 16°

Remote control steering system

Motor-mounted

*1: Transom angle is at 12°.
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BF115A130A
TYPES OF HONDA BF115A/BF130A OUTBOARD MOTORS
It may be necessary to refer to this chart for reference purposes when reading this manual.
Shaft Length Gear case R c | b
emote ontro ower .
Model Type Long | Extralong %tstlfgr: ggtl;r::g; control | Panel | Trim/Tilt Tachometer | Trimmeter
LD O O (©) (©O) O (@) (O}
BF115A/ XD O O (©) (O) O (@) (O}
BF130A LCD O O {@)] (O) O (O) (O}
XCD O O (O) (O) O (O) (O}

L: Long shaft  X: Extra-long shaft

C: Counter rotation

{ ): Optional part

The power trim/tilt type motors use an electric/hydraulic power cylinder to trim or tilt the motor.

ENGINE

Model

BF115AX BF130AX

Type

4-stroke, O.H.C., 4-cylinder

Displacement

2,254 cm?® (137.5 cu in)

Bore x stroke

86 x 97 mm (3.4 x 3.8 in}

Rated power

*1

84.6 kW (115 PS) at 5,000 - 6,000 min'' rpm 95.6 kW (130 PS) at 5,000 - 6,000 min™ {rpm)

Maximum torque

169 Nem (17.2 kgfem, 124 Ibf-ft) 180 Nem (18.4 kgf-m, 133 Ibf-ft)

Compression ratio

8.8:1

Fuel consumption ratio

310 g/kWeh (228 g/PS+h) 345 g/kW+h (254 g/PS-h}

Cooling system

Forced water circulation by impeller pump with thermostat

Ignition system

Full transistorized, battery ignition

Ignition timing

10° at 650 min! {rpm) B.T.D.C to 24° at 6,000 min"' (rpm) B.T.D.C.

Spark plug

ZFR7F (NGK), KJ22CR-L8 (DENSQO)

Fuel supply system

Programmed fuel injection (PGM-FI)

Fuel injection system

Electronic control

Fuel injection nozzle

Pintle type

Fuel pipe

Steel pipe and rubber tubes

Lubrication system

Pressure lubrication by trochoid pump

Lubrication capacity

5.6 2 (5.9 US qt, 4.9 imp qt)
[with oil filter replacement: 6.5 £ (6.9 US qt, 5.7 Imp qtl

Starter system

Electric starter

Stopping system

Primary circuit ground

Fuel

Automotive unleaded gasoline 91 research octane, 86 pump octane or higher.

Optional fuel tank capacity

25 £ (6.6 US gal, 5.5 Imp gal)

Fuel pump

Electric and mechanical plunger type

Exhaust system

Underwater type

Recommended oil

SAE 10W - 30/40

*1: Full throttle range.

1-2
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BF115A-130A

LOWER UNIT
Clutch Dog clutch (Forward - Neutral - Reverse}
Gear ratio 0.50 (14/28)
Reduction Spiral bevel

Gear case oil capacity

1.0 £ (1.1 US qt, 0.9 Imp qt)

Propelier
No. of
blades-Dia. x Pitch

Optional part

Propeller rotating
direction

Clockwise (viewed from rear): LD and XD types
Counterclockwise (viewed from rear): LCD and XCD types

Propeller driving system

Spline
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2. DIMENSIONAL DRAWING
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HONDA

2. SERVICE INFORMATION BF115A-130A

1. THE IMPORTANCE OF PROPER SERVICING d. STARTER MOTOR
2. IMPORTANT SAFETY PRECAUTIONS e.IGNITION SYSTEM
3. SERVICE RULES Spark test
4. SERIAL NUMBER LOCATION * FRAME
5. MAINTENANCE STANDARDS a. SHIFT
6. TORQUE VALUES b.POWER TRIM/TILT ASSEMBLY DOES
7. SPECIAL TOOLS NOT MOVE
8. TROUBLESHOOTING ¢. THE POWER TRIM/TILT ASSEMBLY
* ENGINE DOES NOT HOLD
a. HARD STARTING 9. CABLE/HARNESS ROUTING
Cylinder compression test 10. TUBE ROUTING
b.ENGINE DOES NOT RUN SMOOTHLY 11. LUBRICATION
¢. IGNITION (POWER) SYSTEM
Fuse load list

1. THE IMPORTANCE OF PROPER SERVICING

Proper servicing is essential to the safety of the operator and the reliability of the outboard motor. Any error or oversight
made by the technician while servicing can easily result in faulty operation, damage to the outboard motor, or injury to the
operator.

 Improper servicing can cause an unsafe condition that can lead to serious injury or death.
* Follow the procedures and precautions In this shop manual carefully.

Some of the most important precautions are given below. However, we cannot warn you of every conceivable hazard that
can arise in performing maintenance or repairs. Only you can decide whether or not you should perform a given task.

+ Failure to follow maintenance instructions and precautions can cause you to be seriously hurt or killed.
« Follow the procedures and precautions in this shop manual carefully.

2. IMPORTANT SAFETY PRECAUTIONS

Be sure you have a clear understanding of all basic shop safety practices and that you are wearing appropriate clothing
and safety equipment. When performing maintenance or repairs, be especially careful of the following:

+ Read the instructions before you begin, and be sure you have the tools and skills required to perform the tasks safely.
Be sure the engine is off before you begin any maintenance or repairs. This will reduce the possibility of several hazards:

« Carbon monoxide poisoning from engine exhaust.
Be sure there is adequate ventilation whenever you run the engine.

e Burns from hot parts.
Let the engine cool before you touch it.

* Injury from moving parts.
Do not run the engine unless the instruction tells you to do so. Even then, keep your hands, fingers, and clothing away.

To reduce the possibility of a fire or explosion, be careful when working around gasoline. Use only a nonflammable
solvent, not gasoline, to clean parts. Keep all cigarettes, sparks, and flames away from the battery and all fuel-related

parts.

2-1
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3. SERVICE RULES

1. Use genuine Honda or Honda-recommended parts and lubricants or their equivalents. Parts that do not meet Honda's
design specifications may damage the unit.

2. Use the special tools designed for the product.

Install new gaskets, O-rings, etc. when assembling.

4. When torquing bolts or nuts, begin with larger-diameter or inner bolts first, and tighten to the specified torque diagonally,
unless a particular sequence is specified.

5. Clean parts in cleaning solvent upon disassembly. Lubricate any sliding surfaces before assembly.

6. After assembly, check all parts for proper installation and operation.

7. Many screws used in this machine are self-tapping. Be aware that cross-threading or overtightening these screws will
strip the female threads and ruin the hole.

8. Use only metric tools when servicing this unit. Metric bolts, nuts and screws are not interchangeable with nonmetric
fasteners. The use of incorrect tools and fasteners will damage the unit.

9. Follow the instructions represented by these symbols when they are used:

w

: Apply oil. :Use special tool. —ﬁ:Apply grease

OxO(0) : Indicates the type, length, and number of the flange boit used.
P. : Indicates the reference page.

iz

(Molybdenum) : Use molybdenum oil solution {mixture of the engine oil and molybdenum grease with the ratio 1: 1}.
disulfide oil

4. SERIAL NUMBER LOCATION

The engine serial number is stamped on the cylinder head cover and the product identification number is located on the
L. stern bracket. Always specify these numbers when inquiring about the engine or when ordering parts in order to obtain
the correct parts for the outboard motor being serviced.

)Y
j

k ==

ENGINE SERIAL NUMBER PRODUCT IDENTIFICATION NUMBER

Page: & -Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 2'2 .


http://www.ReadManuals.Com

HONDA
BF115A«130A

5. MAINTENANCE STANDARDS

* ENGINE Unit: mm (in)
Part ftem Standard Service limit
Engine Idle speed (in neutral) 750 + 50 min~ (rpm)
Trolling speed 650 + 50 min' {rpm)
Cylinder compression 1,373-1,569 kPa (14-16 kgf/em?,
199-228 psi) at 300 min! {rpm)
Spark plugs Gap 0.7 -0.8(0.028 - 0.031)
Valves Valve clearance IN 0.24 - 0.28 (0.009 - 0.011)
EX 0.28 - 0.32 (0.011 - 0.013)
Stem O.D. IN 5.485 — 5.495 (0.2159 - 0.2163) 5.455 (0.2148)
EX 5.450 - 5.460 (0.2146 - 0.2150) 5.420 (0.2134)
Guide I.D. INJEX 5.515 -5.630 (0.2171 - 0.2177) 5.55 (0.219)
Guide extrusion amount IN 21.20-22.20 (0.835 - 0.874)
EX 20.63 -21.63 (0.812 - 0.852)
Stem-to-guide clearance IN 0.020 - 0.045 (0.0008 - 0.0018) 0.080 (0.0031)
EX 0.055 - 0.080 (0.0022 - 0.0031) 0.120 (0.0047)
Seat width INJEX 1.25 - 1.55 (0.049 - 0.061) 2.0 (0.08)
Seat installation height IN 46.75 - 47.55 (1.841 - 1.872) 47.80 (1.882)
EX 46.68 — 47.48 (1.838 - 1.869) 47.73 (1.879)
Spring free length IN 53.66 (2.113)
EX 55.58 (2.188)
Rocker arms Rocker arm 1.D. IN 20.012 - 20.030 (0.7879 - 0.7886)
EX 18.012 - 18.030 (0.7091 - 0.7098)
Rocker arm shaft O.D. IN 19.972 - 19.993 (0.7863 - 0.7871)
EX 17.976 - 17.994 {0.7077 - 0.7084)
Rocker arm-to-rocker arm IN 0.019 - 0.058 (0.0007 - 0.0023) 0.08 (0.003)
shaft clearance EX 0.018 - 0.054 (0.0007 — 0.0021) 0.08 (0.003)
Pistons Skirt O.D. 85.97 - 85.98 (3.3846 - 3.3850) 85.96 (3.384)
Piston-to-cylinder clearance 0.020 - 0.045 (0.0008 - 0.0018) 0.050 (0.0020)
Pin bore I.D. 21.960 - 21.963 (0.8645 — 0.8647)
Pin O.D. 21.961 - 21.965 (0.8646 — 0.8648)
Pin-to-pin bore clearance -0.005 - +0.002 {-0.0002 — +0.0001)
Ring groove width | Top/Second 1.220 - 1.230 (0.0480 - 0.0484) 1.25 (0.049)
Qil 2.805 - 2.825 (0.1104 - 0.1112) 2.85(0.112)

2-3
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Unit: mm {in)
Part ltem Standard Service limit
Piston rings Ring side clearance Top 0.035 - 0.060 (0.0014 -~ 0.0024) 0.13 (0.005)
Second 0.030 - 0.055 (0.0012 - 0.0022) 0.13 (0.005)
Ring end gap Top 0.20 - 0.35 {(0.008 — 0.014) 0.6 (0.024)
Second 0.40 - 0.55 (0.016 - 0.022) 0.7 (0.028)
Oil 0.20 - 0.70 {0.008 — 0.028) 0.8 (0.031)
Ring thickness Top 1.170 - 1.185 (0.0461 - 0.0467)
Second 1.175 - 1.190 (0.0462 -~ 0.0469)
Cylinder head Warpage 0.05 (0.002)
Camshaft journal I.D. |[No.1-No.5| 28.000-28.024 (1.1024 - 1.1033)
Head height 99.95 - 100.05 (3.935 - 3.939)
Cylinder block Cylinder sleeve L.D. 86.00 - 86.015 (3.3858 — 3.3864) 86.07 (3.389)
Warpage 0.07 (0.003) Max 0.10 (0.004)
Connecting rods | Small end 1.D. 21.970-21.976 (0.8650 — 0.8652)
Small end-to-piston pin clearance 0.005 - 0.015 {0.0002 - 0.0006)
Big end axial clearance 0.15 - 0.30 (0.006 - 0.012) 0.4 (0.016)

Connecting rod big end oil clearance

0.026 - 0.044 {0.0010 - 0.0017)

Crankshaft

54.980 ~ 55.004 (2.1646 - 2.1655)

54.976 — 55.000 (2.1644 — 2.1654)

54.980 ~ 55.004 {2.1646 - 2.1655)

54.992 - 55.016 {2.1650 - 2.1660)

Journal O. D. | Main No.1/No.2
No.3
No.4
No.5
Pin

44.976 ~ 45.000 (1.7707 - 1.7717)

Journal roundness (Main/Pin)

0.005 (0.0002) Max

0.006 (0.0002)

Shaft runout

0.030 (0.0012) Max

0.040 (0.0016)

Crankshaft main
bearing oil clearance [No.4

No.1/No.2/

0.027 ~ 0.045 (0.0011 - 0.0018)

0.050 (0.0020)

No.3

0.031 ~ 0.049 (0.0012 - 0.0019)

0.055 (0.0022)

No.b

0.017 ~ 0.035 (0.0007 - 0.0014)

0.040 (0.0016)

Crankshaft axial clearance

0.10 - 0.35 (0.004 - 0.014)

0.45(0.018)
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Unit: mm (in)
Part Item Standard Service limit
Camshaft Camshaft axial clearance 0.05 - 0.15 (0.002 - 0.006) 0.5 (0.020)
Shaft runout 0.03 (0.001) Max 0.04 {0.002)
Journal O.D. No.1-No.5 27.935 - 27.950 (1.0998 - 1.1004)
Cam height IN 38.274 - 38.359 (1.5068 ~ 1.5102)
EX 37.651 - 37.756 (1.4823 - 1.4865)
Shaft oil clearance No.1-No.b 0.050 - 0.089 (0.0020 - 0.0035) 0.15 {0.006)
Balancer shaft | Journal O.D. (E;'Z'i:je) 42.722 - 42.734 (1.6820 ~ 1.6824) 42.71 (1.681)
(II\Tgi-Je) 20.938 - 20.950 (0.8243 ~ 0.8248) 20.92 (0.824)
No.2 38.712 - 38.724 (1.5241 - 1.5246) 38.70 (1.5624)
No.3 34.722 - 34.734 (1.3670 - 1.3675) 34.71 (1.367)
Journal roundness 0.005 (0.0002) Max 0.006 (0.0002)
Shaft axial clearance EX side 0.10 - 0.40 (0.004 - 0.016)
IN side 0.04 - 0.15 (0.002 - 0.006)
Shaft runout 0.02 (0.001) Max 0.03 (0.001)
Journal oil clearance No.1
(EX side) 0.066 - 0.098 (0.0026 — 0.0039) 0.12 (0.005)
No.1 0.050 - 0.075 (0.0020 — 0.0030) 0.09 (0.004)
(IN side)
No.2 0.076 — 0.108 (0.0030 — 0.0043) 0.13 (0.005)
No.3 0.066 — 0.098 (0.0026 — 0.0039) 0.12 (0.005)
Eg{ance' shaft bearing (E;";:l;e) 42.800 - 42.820 (1.6850 - 1.6858) 42.83 (1.686)
No_.1 21.000-21.013 (0.8268 - 0.8273) 21.02 (0.828)
(IN side)
No.2 38.800 - 38.820 (1.5276 - 1.5283) 38.83 (1.529)
No.3 34.800 - 34.820 (1.3701 - 1.3709) 34.83 (1.371)
Oil pump Body I.D. 84.000 - 84.030 (3.3071 - 3.3083)
Inner rotor-to-outer rotor clearance 0.04 - 0.16 (0.002 - 0.006) 0.20 (0.008)
8:;‘:;;2?”“”' pump body 0.10 ~ 0.18 (0.004 - 0.007) 0.20 (0.008)
Outer rotor height 12.480 - 12.500 (0.4913 - 0.4921)
Pump body depth 12.520 - 12.550 (0.4929 - 0.4941)
Outer rotor-to-o0il body side clearance 0.02 - 0.07 (0.001 - 0.003) 0.12 (0.005)
i R T

Fuel pressure [kPa (kgf/cm?, psi}]

265 -314 (2.7 - 3.2, 38 - 46)
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Unit: mm (in)
Part Item Standard Service limit
Vapor separator | Float height 29 - 34 (1.1-1.3)
Ignition coil Resistance Primary coil 0.60-0.72 Q
Secondary coil 25 - 38 kQ
Alternator Brush length 10.5 (0.41) 8.4 (0.33)
Brush spring pressure 3.2 N (0.33 kgf, 0.73 Ibf)
Rotor coil resistance 29Q
Slip ring 0O.D. 14.4 (0.57) 14.0 (0.55)
Belt tension [N (kgf, Ibf}] :,J::d 392 - 490 (40 - 50, 88 - 110)
Measured between the pul-
leys with belt tension gauge. E’;‘;V 490 - 588 (50 - 60, 110 - 132)
Ehacouen with & N (10 kgf, e 7.7-9.010.30-0.35)
22 |bf) of force applied to
the center of belt between | New 6.7 - 7.7 (0.26 — 0.30)
the pulleys. beit
Starter motor Brush length 12.3 (0.48) 7.0 (0.28)
Insulation depth 0.4 - 0.5 {0.016 - 0.020) 0.2 (0.008)
Commutator O.D. 29.4 (1.16) 28.8 {1.13)
Commutator runout 0.1 (0.004)
Pulser coil Resistance 970-1,170 Q
* FRAME Unit: mm {in)
Part ltem Standard Service limit
Vertical shaft Shaft O.D. (at needle bearing) 28.566 ~ 28.575 (1.1246 - 1.1250) 28.545 (1.1238)
Bevel gear Gear |.D f»f’p’;";‘r’] I‘YL)CD/ XCD 33.000 - 33.025 (1.2992 — 1.3002) 33.044 (1.3009)
Propelter shaft | Shaft O.D. | At needle bearing 30.007 - 30.020 {(1.1814 - 1.1819) 29.990 (1.1807)

At forward bevel gear
(LD/XD types only)

24.987 - 25.000 (0.9837 - 0.9843)

24.966 (0.9829)

At forward bevel gear
(LCD/XCD types only)

32.904 - 32,920 (1.2954 — 1.2961)

32.883 (1.2946)

Atreverse bevel gear
(LCD/XCD types only)

24,987 - 25,000 (0.9837 - 0.9843)

24,966 (0.9829)
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6. TORQUE VALUES

ltern Thread Dia. (mm) Torque values
and pitch {length) Nem kgfem Ibfeft
* Engine

Crankcase bolt (11 x 131 mm) M11x 1.5 51 5.2 38
{10 x 40 mm) M10 x 12.5 47 48 35
{10 x 55 mm) M10 x 1.26 39 4.0 29
Intake manifold nut M10 x 1.25 39 4.0 29
12 mm boit M12x 1.5 29 3.0 22
Oil filter M22 x 1.6 21.6 2.2 16
Cylinder head bolt M12x 1.5 *1 44 4.5 33
Camshaft holder bolt M8 x 1.25 22 2.2 16
Spark plug M14 x 1.25 18 1.8 13
Connection rod bolt M8 x 0.75 *2 20 2.0 14
Oil drain plug bolt M12x 1.5 23 2.3 17
Engine hanger bolt M12 x 1.25 54 5.5 40
Timing belt adjusting spring bolt M6 x 1.0 12 1.2 9
Crankshaft pulley bolt M16 x 1.5 245 25.0 181
Balancer shaft thrust metai bolt M6 x 1.0 20 2.0 14
Balancer beit driven pulley bolt M8 x 1.25 29 3.0 22
Balancer driven gear bolt M8 x 1.25 25 25 18
Balancer gear case Comp. bolt M8 x 1.25 25 2.5 18
Balancer belt adjusting bracket bolt M6 x 1.0 12 1.2 9
Timing belt adjusting bolt M11x 1.25 67 6.8 49
Tensioner adjusting nut M10x 1.25 44 45 33
Timing belt driven pulley bolt M12x 1.25 98 10.0 72
Valve adjusting lock nut M7 x 0.75 20 2.0 14
Fuel pipe nut M14x 156 37 3.8 27
M12 x 1.25 22 2.2 16
Fuel hose bolt M12 x 1.25 33 3.4 25
Fuel pressure check nut M12 x 1.25 22 2.2 16
Service check bolt M6 x 1.0 12 1.2 9
Throttle body bolt, nut M8 x 1.25 26 2.7 20
Engine mount bolt M10x 1.25 39 4.0 29
Flywheel bolt M12x 1.0 118 12.0 87
Flywheel boss bolt M8 x 1.25 32 3.3 24
Alternator bracket boit M10x 1.25 39 4.0 29
Alternator assembly bolt M10 x 1.25 44 4.5 33
nut M8 x 1.25 24 2.4 17

ECM boit M6 x 1.0 5 0.5 3.6

Oil pressure switch PT 1/8 -8 0.9 6.5
IAT sensor M12x 1.5 18 1.8 13
ECT sensor M12x 1.5 18 1.8 13
18 mm sealing bolt M18 x 1.25 38 4.0 29

Oil pump cover screw M6 x 1.0 7 0.7 5.1
30 mm sealing bolt M30x 1.5 78 8.0 58

*1: Tighten the cylinder head bolts to 44 Nem (4.5 kgfem, 33 Ibf+ft) first, then tighten them an additional 180° (Snag

torque [Angle method)).

*2: Tighten the connection rod bolts to 20 N-m (2.0 kgf-m, 14 |bfsft) first, then tighten them an additional 90" {Snag

torque [Angle method]).
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term Thread Dia. (mm) Torque values
and pitch (length) Nem kgfem Ibfeft
« GEAR CASE
18 mm castle nut *1 M18x 1.5 1 0.1 0.7
Propeller shaft holder bolt M10 x 12.5 34 35 25
Gear case bolt M10 x 1.25 34 3.5 25
nut (XD and XCD types only) M10 x 1.25 34 3.5 25
Extension separator stud bolt
(XD and XCD types only) M10 x 1.25 15 1.5 1
Oil drain bolt M8 x 1.25 3.4 0.35 25
Oil level bolt M8 x 1.25 3.4 0.35 25
Wash bolt M8 x 1.25 3.4 0.35 2.5
Trim tab bolt M8 x 1.25 22 2.2 16
Anode metal nut M6 x 1.0 9.8 1.0 7
64 mm lock nut M64 x 1.5 123 12.5 90
Pinion gear nut M16x 1.6 132 13.5 98
Impeller housing bolt M8 x 1.25 19.7 2.0 14
Water screen screw M5 x 0.8 1 0.1 0.7
Bearing holder M90 x 2.0 103 10.5 76
+ EXTENSION/MOUNT
Lower rubber motor mount nut M12 x 1.25 83 8.5 61
Lower rubber motor mount housing bolt M8 x 1.25 22 2.2 16
Extension case bolit M10 x 1.25 34 3.5 25
Undercover screw M6 x 1.0 4.5 0.45 33
M5 x 0.5 3 0.3 2.2
Upper rubber mount nut M12x 1.25 83 8.5 61
Qil drain plug cover screw M6 x 1.0 6.4 0.65 47
+ STERN BRACKET
Stern bracket nut M25 x 2.0 34 3.5 25
7/8 - 14 UNC . 34 35 25
M10 x 1.25 34 35 25
+ POWER TRIM/TILT ASSEMBLY
Cylinder cap —_ 162 16.5 119
Rod guide comp. _ 78 8.0 58
Manual valve M14x 1.5 3.5 0.35 25
Socket bolt A/B —_— 8.3 0.85 6.1
Power tilt motor assembly bolt 1/4 - 20 UNC 5 05 3.6
Qil tank bolt —_— 5 05 3.6
Oil tank cap — 25 0.25 1.8

*1: If the split pin cannot be set by tightening the 18 mm castle nut to the specified torque, tighten the castle nut
additionally until the split pin can be set. Note that the maximum torque of the 18 mm castie nut is 44 N-m (4.5 kgf-m,
33 Igf-ft)
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BF115A130A
tern Thread Dia. (mm) Torque values
and pitch (length) Nem kgfem Ibfeft
* FRAME/ELECTRICAL
Separate top cover bolt M6 x 1.0 (Flange) 12 1.2 9
{Hex.) 10 1.0 7
Steering rod bolt/nut 3/8 - 24 UNF 22 2.2 16
Starter motor bolt M10 x 1.25 39 4.0 29
Starter solenoid switch screw M6 x 1.0 6 0.6 4.3
nut M8 x 1.26 10.8 1.1 8
Alternator pulley nut M14 x 1.0 110 11.2 81
Starter motor terminal nut M8 x 1.25 10.8 1.1 8
Starter magnetic switch terminal nut M6 x 1.0 4.9 0.5 3.6
Alternator terminal nut M6 x 1.0 7.9 0.8 5.8
Ignition switch nut M22 x 1.0 4.8 0.49 35
Emergency stop switch nut M16x 1.0 1.5 0.15 1.1
Neutral switch nut M20 x 1.0 25 0.25 1.8
Grease fitting M6 x 1.0 ‘ 3 0.3 2.2
+ Use standard torque values for fasteners that are not listed in this table.
STANDARD TORQUE VALUES
Item Thread Dia. {(mm) Torque values
and pitch {length) N'm kgf-m Ibf-ft
Bolt and nut 5 mm 5.2 0.52 3.8
6 mm 10 1.0 7
8 mm 21.5 2.15 15.6
10 mm 34 3.5 25
12 mm 54 5.5 40
Flange bolt and nut 6 mm {SH Flange bolt) 9 0.9 6.5
6 mm 12 1.2 9
8 mm 26 2.7 20
10 mm 39 4.0 29
Screw 5 mm 4.2 0.42 3.0
6 mm 9 0.9 6.5
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1. SPECIAL TOOLS
¢ Special tool applicable to the parts except gear case
Tool name Tool number Application

A WM -

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
N
32

33

34
35

Float level gauge

Fuel pressure gauge set

Oil pressure gauge set

Oil pressure gauge attachment
Valve guide driver, 5.5 mm
Attachment, 32 x 35 mm

Attachment, 24 x 26 mm
Pilot, 12 mm

Pilot, 30 mm

Pilot, 22 mm

Driver, 40 mm 1.D.

Driver

Valve spring compressor
Valve seat cutter, 45° 356 mm
Valve seat cutter, 45° 33 mm
Valve seat cutter, 32° 35 mm
Valve seat cutter, 32° 33 mm
Valve seat cutter, 60° 37 mm
Valve seat cutter, 60° 30 mm
Cutter holder, 5.5 mm

Qil filter wrench

Holder handle

Holder attachment, 50 mm, offset
Belt tension gauge

Valve guide reamer, 5.525 mm
Lock nut wrench, 56 mm

@6 pin type wrench

g4 pin type wrench

Oil pressure gauge joint A
Oil pressure gauge joint B
Stem seal driver

Ring gear holder

Balancer bearing replacement
tool

SCS short connector

Test harness

07401-0010000
07406-0040002
07506-3000000
07404-0030000
07742-0010100
07746-0010100

07746-0010700
07746-0040200
07746-0040700
07746-0041000
07746-0030100
07749-0010000
07757-0010000
07780-0010400
07780-0010800
07780-0012300
07780-0012900
07780-0014100
07780-0014000
07781-0010101
07912-6110001
07JAB-001020B
07MAB-PY30100
07JGG-0010101
07HAH-PJ70100
07LPA-ZV30200
07SPA-ZW10100
07SPA-ZW10200
07SPJ-ZW10100
07SPJ-ZW10200
07PAD-0010000
07WPB-ZW50100

07WPF-ZW50100
07WPZ-0010100
07WPZ-ZW50100

Vapor separator float level inspection
Fuel pressure inspection

:’—Oil pressure test

Valve guide removal/installation

22 x 35 x 7 mm water seal installation, lower mount

center housing removal/installation

14 x 26 x 6 mm water seal installation

14 x 26 x 6 mm water seal installation

Lower mount center housing removal/installation

22 x 35 x 7 mm water seal installation

Lower mount center housing installation

Driver for 6,7 ,8, 9 and 10

Valve cotter removal/installation

Valve seat reconditioning (IN)

Valve seat reconditioning (EX)

Valve seat reconditioning (IN)

Valve seat reconditioning (EX)

Valve seat reconditioning (IN)

Valve seat reconditioning (EX)

Valve seat reconditioning (IN/EX)

Oil filter removal/installation

:’—— Crankshaft pulley boit (16 x 49 mm bolt-washer)
removal/installation

Alternator belt tension inspection

Valve guide reaming

Timing belt driven pulley bolt removal/installation

Piston rod comp. removal/installation

Rod guide comp. removal/installation

T Power trim/tilt assembly blow pressure inspection

Valve stem seal A/B installation
Flywheel boss removalfinstallation, flywheel removal/
installation

Balancer bearing removal/installation
ECM troubleshooting, idling adjustment
ECM troubleshooting
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® Special tool applicable to all types of gear case
Tool name Tool number Application
1 Attachment, 32 x 35 mm 07746-0010100 23 x 36 x 6 mm water seal installation, 1-1/8 x 1-1/2 x 1-1/4
needle bearing removal/installation
2 | Attachment, 37 x 40 mm 07746-0010200 30 x 37 x 26 mm needle bearing installation
3 Pilot, 30 mm 07746-0040700 30 x 37 x 26 mm needle bearing installation
4 Pilot, 28 mm 07746-0041100 1-1/8 x 1-1/2 x 1-1/4 needle bearing removal/installation
5 Driver 07749-0010000 Driver for 1,2 and 3
6 Lock nut wrench, 64 mm 07916-MB00002 64 mm lock nut removalfinstallation
7 Bearing remover, 30 mm 07936-8890300
8 | Remover handle 07936-3710100 } 30 x 37 x 26 mm needle bearing removal
9 Remover weight 07741-0010201
10 Oil seal driver 07947-SB00100 30 x 45 x 7 mm water seal installation
11 Driver 07949-3710001 1-1/8 x 1-1/2 x 1-1/4 needle bearing removal/installation
12 Drive shaft B 07964-MB00200 | 30 x 62 x 21.25 taper roller bearing {(inner race)
installation
13 | Vertical shaft holder 07SPB-ZW10200 | Vertical shaft pinion gear nut removal/installation
14 Bearing preload tool 07SPJ-ZW00102 | Forward/reverse bevel gear backlash inspection
15 Backlash indicator tool 07SPJ-ZW00302 | Forward/reverse bevel gear backlash inspection
16 | Dial indicator adapter kit 07SPJ-ZW0040Z | Forward/reverse bevel gear backlash inspection
17 Gauge adapter, 80 mm 07WPJ-ZW50100 | Vertical shaft pinion gear shim adjustment
or
18 | Vertical shaft gauge 07TPJ-ZW10100
19 Vertical shaft indicator
attachment 07TWPK-ZW50100 | Forward/reverse bevel gear backlash inspection (LD and
LCD types only)

¢ Special tool applicable to LD and

XD types of gear case

Tool name

Tool number

Application

20
21
22
23
24
25
26
27
28
29
30
3
32
33
34
35

37
38

Attachment, 37 x 40 mm
Attachment, 42 x 47 mm
Attachment, 52 x 55 mm
Attachment, 24 x 26 mm
Driver, 40 mm |.D.

Pilot, 17 mm

Pilot, 25 mm

Pilot, 30 mm

Driver

Driver

Bearing remover
Bearing race puller
Remover handle
Remover weight
Bearing driver

Puller jaws

Puller bolt

Mandrel

Propeller shaft holder

07746-0010200
07746-0010300
07746-0010400
07746-0010700
07746-0030100
07746-0040400
07746-0040600
07746-0040700
07749-0010000
07949-3710001
07HMC-MR70100
07LPC-ZV30100
07936-3710100
07741-0010201
07NAD-P200100
07SPC-ZW0010Z
07SPC-ZW0011Z
07SPD-ZW0010Z
07TPB-ZW10100

Reverse bevel gear/6208 radial ball bearing removal
50 x 82 x 21.5 taper bearing {inner race) removal

50 x 82 x 21.5 taper bearing {(outer race) installation
Reverse bevel gear/6208 radial ball bearing removal
Reverse bevel gear/6208 radial ball bearing installation
Reverse bevel gear/6208 radial ball bearing removal
50 x 82 x 21.5 taper bearing (outer race) installation
Reverse bevel gear/6208 radial ball bearing removal
Driver for 20, 21, 23, 25, 27 and 34

50 x 82 x 21.5 taper bearing {outer race) instailation
Reverse bevel gear/6208 radial ball bearing removal

:l» 50 x 82 x 21.5 taper bearing (outer race) removal

50 x 82 x 21.5 taper bearing (inner race) installation
Forward bevel gear backlash inspection
Forward bevel gear backlash inspection
50 x 82 x 21.5 taper bearing {(outer race} installation
Reverse bevel gear backlash inspection
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® Special tool applicable to LCD and XCD types of gear case

Tool name Tool number Application
39 | Attachment, 42 x 47 mm 07746-0010300 Forward bevel gear removal
40 | Driver, 40 mm I.D. 07746-0030100 40 x 82 x 18 radial ball bearing installation
41 Driver 07749-0010000 Driver for 39, 42 and 47
42 | Attachment, 78 x 90 mm 07GAD-SD40100 | 50 x 82 x 21.5 taper bearing (outer race) installation
43 | Bearing race puller 07LPC-ZV30100 Reverse bevel gear/40 x 82 x 18 radial bail bearing
44 | Puller jaws, 25 mm 07TWPC-ZW50100 removal [Puller jaws of the bearing race puller
45 Remover handle 07936-3710100 (07LPC-2ZVv30100) are removed and replaced with
46 | Remover weight 07741-0010201 the puller jaws of part number 07WPC-ZW50100.]
47 | Attachment, 78 x 80 mm 07NAD-PX40100 | 50 x 82 x 21.5 taper bearing (outer race) installation
48 | Puller jaws 07SPC-ZW0010Z | Forward/reverse bevel gear backlash inspection
49 | Puller bolt 07SPC-ZWO0011Z | Forward/reverse bevel gear backlash inspection
50 Pin type wrench, 103 mm 07WPA-ZW50100 | Bearing holder assembly removal/installation
OO,
%, @. -3, B -@
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8. TROUBLESHOOTING

e ENGINE
a. HARD STARTING

* Use a known-good battery for troubleshooting.

Turn the ignition switch ON. Check whether the
MIL turns ON for 2 seconds and the warning
buzzer sounds twice.

Does not turn
ON, or does
not sound.

Turns ON,
or sounds.

—

Perform ignition {(power) system troubleshoot-
ing (P. 2-20).

'

l Check whether the starter motor turns.

T

Does not

turn —-—I Perform starter motor troubleshooting (P. 2-22). |

Turns.

I Check the fuel level in the fuel tank.

T

Nofuel | Add fuel and restart the engine. |

Fuel level OK

'

Remove the vapor separator drain screw and
check whether the fuel flows out freely.

I

|

Remove the spark plugs and check for wet foul-
ed electrodes.

Attach the spark plugs to the plug caps and
ground the electrodes. Turn the starter motor
and check for sparks (P. 2-26).

CAUTION : Do not check near the plug holes.

/

Attach a compression gauge to a plug hole.
Turn the starter motor and check the cylinder
compression (P. 2-15),

.

l <Low pressure fuel system check>
Fuel flow _ _|* Check for collapsed or pinched fuel line.
restricted. + Check whether the air vent knob of the tank is
open. .
Fuel flows » Check the primer bulb for air leakage.
freely. » Squeeze the primer bulb and check whether
l the fuel reaches the vapor separator.
* Check for clogged fuel line, low pressure fuel
filter and the connectors.
b Perform the high pressure fuel system trouble-
v ~"|shooting (P. 5-50).
Wet —»|* Clean the electrode to dry and restart the
engine.
) * If excessively wet, perform the high pressure
fuel system troubleshooting (P. 5-50).
Noorweak (parform the ignition system troubleshooting (P.
spark
2-24).
Good spark
j
Low

—|* Check valve clearance.
* Check for loose cylinder head.
* Check for damaged cylinder head gasket,
valves, or valve seats.
‘ » Check for worn piston rings, pistons and cylin-
ders.

compression

Compression
OK

Install the spark plugs securely, and restart the
engine according to the starting procedure.

*: When the gasoline overflow is detected, check the vapor separator (P. 5-64).
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¢ CYLINDER COMPRESSION TEST

1)
2)

3)

4)

5)

6)

7

8)

9)

Set the remote control lever in the “N” (Neutral) position.
Remove the clip of the emergency stop switch.

Remove the engine cover, and disconnect the fuel injector
connectors of each cylinder.

Remove the spark plug cap and the spark plug from each
cylinder.

Install a compression gauge in the No.1 plug hole.

Disconnect the remote control cable [throttle side] from the
throttle arm.

Set the throttle in the full throttle position by pulling the
throttle arm against the full throttle stopper with hand as
shown.

Set the ignition switch in the START position and turn the
starter motor. Measure the cylinder compression.

1,373 -1,569 kPa (14 - 16 kgf/cm?,
199 — 228 psi) at 300 min”' (rpm)

Cylinder
compression

Check the compression on all cylinders.

No.1 FUEL INJECTOR
CONNECTOR

No.2 FUEL INJECTOR
CONNECTOR

No.3 FUEL INJECTOR
CONNECTOR

No.4 FUEL INJECTOR

CONNECTOR

o ———
/b\

COMPRESSION
GAUGE
(Commercially
available)

THROTTLE ARM

FULL THROTTLE
STOPPER
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b. ENGINE DOES NOT RUN SMOOTHLY

* Warning buzzer sounds with a continuous

buzzer sound.

* Warning buzzer sounds with an intermittent

buzzer sound.

No warning sound from the warning buzzer,
but the engine does not run smoothly.

—1

Perform the alert system troubleshooting (continuous
sound} (P. 6-36).

Perform the alert system troubleshooting (intermittent
sound) {P. 5-38).

Engine starts, but stalls

Spark plug faulty.

Replace, or clean and/or adjust (P. 3-5),

soon. ldle speed is not
stable or stalls.

To P. 2-17

Check for water in the fuel tank.

Drain the water from the tank {P. 3-10).

Check the air vent tube A/B ar the fuel
pump filter for damage and discon-
nection.

« Connect the air vent tube if it is
disconnected.
» Replace. P. 5-73

Ignition system faulty.

Perform the ignition system trou-
bleshooting (P. 2-24).

Check whether secondary air is being
sucked.

* Loose throttle body assembly
mounting bolts/nuts. Or check the
gasket for damage and replace if
necessary (P. 5-67).

» Loose intake manifold mounting
nuts. Or check the packing for
damage and replace if necessary
(P.5-71).

» Loose IAC valve assembly mount-
ing bolts. Or check the packing
for damage and replace if neces-
sary (P. 5-74).

* Loose IAT sensor mounting bolts.

Cr check the O-ring for damage

and replace if necessary (P. 5-

74).

Check the PCV tube and the vac-

uum tube for damage, and replace

if necessary (P. 5-73 and 77).

Check for loose fuel lin comp.

mounting nuts (P. 5-59).

Check the fuel injectors and seal

rings for damage and replace if

necessary {Ilnspection: P. 5-45,

Replacement: P. 5-59).

High pressure fuel system faulty.

To P. 2-17

Perform the high pressure fuel
system troubleshooting (P. 5-50).

2-16
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From

P. 2-16

From P. 2-16

——Udle control system faulty.

l__.

Perform the idle control system
troubleshooting (P. 5-33).

——LValve clearance misadjusted.

J—»lzdjustment: P.3-5 ]

——l Balancer timing misadjusted.

J—-{deustment: P.3-16 J

»LCylinder compression abnormal.

}_.

= Check whether the cylinder head
is tightened properly.

« Check the cylinder head gasket,
valve and the valve seat.

= Check for worn piston' ring, pis-
ton and the cytinder.

Engine speed does not
increase.

nected from the throttle arm.

Control cable [throttle side] discon-

—*[Connect the cable securely. J

—»l Throttle cable misadjusted.

]—~I7Adjustment: P.3-10 J

L—-[Propeller mismatched.

l—*lﬁeplace with the correct propeller.J

r—>|Spark plug faulty.

}——-I Replace or clean and/or adjust (P. 3-5).J

———I Ignition system faulty.

-

Perform the ignition system trou-
bleshooting (P. 2-24).

———lHigh pressure fuel system faulty.

-

| Perform the high pressure fuel sys-
tem troubleshooting (P. 5-50}.

L—’ Valve clearance misadjusted.

—

|Adjustment: P. 3-5 |

o

Engine speed does not
decrease.

To P.

2-18

~| Throttle cable misadjusted.

|’—’|7djustment: P. 3-10 J

L——[Throttle arm does not move smoothly. ]——* Apply grease to the throttle arm

bearing .

—’{Throttle link does not move smoothly. }—>

ToP.2-18

Apply grease to the link. Replace
the throttle body assembly if nec-
essary (P. 5-57).
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From P 2-17 from P. 2-17

I—' Check whether secondary air is being + Loose throttle body assembly

sucked. mounting boits/nuts. Or check the
gasket for damage and replace if
necessary (P. 5-57).

* Loose intake manifold mounting
nuts. Or check the packing for
damage and replace if necessary
{P. 5-71).

* Loose IAC valve assembly mount-

ing bolts. Or check the packing

for damage and replace if neces-

sary (P. 5-74).

Loose |AT sensor mounting bolts,

Or check the O-ring for damage

and replace if necessary (P. 5-74).

Check the PCV tube and the vac-

uum tube for damage, and replace

if necessary (P. 5-73 and 77).

Check for loose fuel line comp.

mounting nuts (P. 5-59).

* Check the fuel injectors and seal
rings for damage and replace if
necessary (Inspection: P. 5-45,
Replacement: P. 5-59).

_.{ Engine sometimes misfires —i Check for water in the fuel tank. l—'[ Drain the water from the tank (P. 3-10).|
or stalls.

| Fuel tank, fuel tube, and/or low pres- * Check for water and dirt in the

sure fuel filter abnormal. low pressure fuel filter (P. 3-9).

» Check for pinched or collapsed
fuel line.

* Check whether the air vent knob
of the tank is open.

» Check the primer bulb for air leakage.

» Squeeze the primer bulb and check
whether fuel reaches the vapor
separator.

» Check for the clogged fuetl line,
low pressure fuel filter and con-
nectors.

—>|Ignition system faulty. }——— Perform the ignition system trou-
bleshooting (P. 2-24). .

——»I High pressure fuel system faulty. f——— Perform the high pressure fuel sys-
tem troubleshooting (P. 5-50).

——{ Low pressure fuel pump faulty. ]——IRepIacement: P. 5-68

ToP. 2-18
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FromP. 2-18

Excessive engine speed Overrevving caused by mismatch of
the boat and the propeller.

-1 Replace with the correct propeller.

— Propeller excessively worn.

Replace the propeller (P. 12-1).

| Propeller rubber damper slipping.

Replace the propeller (P. 12-1).

—| Outboard motor installation setting
improper (e.g. transom height, tift
angle).

*: When fuel overflow is detected, check the vapor separator (P. 5-64).

Adjust the installation setting.
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¢. IGNITION (POWER) SYSTEM
* Turn the ignition switch OFF before checking the ignition system.
Ignition (power) system is faulty (engine does
not start).
Turn the ignition switch ON. The MIL should Turns ON. Perform the “Hard Starting” troubleshooting (P.
turn ON once for 2 seconds. ' 2-14) .
Does not turn ON.
Intermittent
When the ignition switch is ON, the warning sound Perform the ECM troubleshooting (MIL does not
buzzer sounds twice with an intermittent sound. turn ON). (P. 5-11)

No intermittent sound

Check for a blown 10A fuse or Fl 30A fuse. IL Blown * Replace the blown fuse.
» Check for short in the main harness wire or
incorrect load by referring to the fuse load list
Not blown (P.2-21).
Check the main relay (P. 5-49), and/or perform Incorrect « Replace the main relay (P. 17-5).
the main harness/wire harness troubleshooting * Replace the main harness and/or wire harness.
(P. 5-53).

Correct

Perform the ECM troubleshooting (MIL does not
turn ON). (P. 5-11)
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o FUSE LOAD LIST

olo @ BATTERY
@ 10A FUSE (REMOTE CONTROL FUSE)

>@ (@ POWER TILT SWITCH
® (@ POWER TRIM/TILT SWITCH
® IGNITION SWITCH

Tof+—va §LE

® ON
@ /! k) @ START
(ORNe, =@ @ Black
ad () Black/Red
® o =%  ©® white/Black
r i3 Black/Yellow
® (9 Black/White
D26 | @ @ 30A FUSE (FI FUSE)
@ MAIN RELAY
@) 30A FUSE {STARTER FUSE)
@ ECM
—O—+O +—® (@ STARTER MAGNETIC SWITCH
@ 90A FUSE {ALTERNATOR FUSE)
+—>8
@ NEUTRAL SWITCH
©® ‘ @ To ALTERNATOR (DETECTION
>3
® TERMINAL)
@ To POWER TILT RELAY
—Oo\O O | O >G) @ To MAIN RELAY (A]
Z}——-—l : [ @ To WARNING BUZZER
) —>® @ To INDICATOR LIGHT
(OIL PRESSURE LIGHT/OVERHEAT
_ LIGHT)
@ To TRIM METER
_ L ~@ @ To VOLTMETER (OP)
o @ To HOUR METER (OP)
@) To ALTERNATOR (IG TERMINAL)
—>@® ® ToECM
@ To IGNITION COIL
@3 To FUEL INJECTOR
@ To INDICATOR LIGHT (MIL/ _
—_ ALTERNATOR INDICATOR LIGHT)
0|0 >(M) ® @ To FUEL PUMP UNIT (HIGH
K- PRESSURE SIDE)
39 To STARTER SOLENOID
@® » @ @ To ECM NEUTRAL SWITCH INPUT
@ To ALTERNATOR (OUTPUT
O ‘ O i TERMINAL)

ole
O
:

b

|

S|
©@|Q

O

&
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d. STARTER MOTOR

Engine does not start.

Does

Check whether the
engine turns.

not turn.

Turns.

Check whether the
engine speed is

No good
(slow).

Move the remote control lever to the “N”
{Neutral) position and check whether the

engine starts.

Does
sound charge level.
Check by sound ~ Check the battery ter-

whether the starter
motor is turning.

Sound.

Check the pinion and
ring gear for engage-
ment.

minals for connec-
tion and corroslon.
Check the 30A (start-
er fuse) or 10A fuse.

No good.

« Charge the battery
or replace.

» Connect the battery
terminals securely,
or remove the cor-
rosion.

 Replace the fuse.

Good.

Check or replace the
overrunning clutch.

normal.

Good.

To P. 2-23

Check the battery

No
good.

+ Check the key switch.

* Connect the starter
magnetic switch wire
securely,

* Check and repair the
wire to the starter
magnetic switch.

* Repair or replace the
starter magnetic
switch.

Good. Does
not
Check the starter | sound.
magnetic switch for
operating sound.
No good.
Sound.
Check the pinion
and ring gear for
engagement. No good.
Good.
Connect the batery
and starter motor
terminal, and check| Does
by sound whether| not
the starter motor is | turn.

* Cheek the return
spring for fatigue
and the pinion for
movement.

* Correct the pinion
and ring gear
engagement, or
replace.

turning.

Sound.
Poor contact of the
starter megnetic

switch. Replace.

» Charge the battery

for charge level.
Check the battery
terminals for con-
nection and corro-
sion.

Good.
To P 2-23

or replace.

- Connect the battery
terminals securely.
and remove the
corrosion.

NOTE: When a problem occurs, disconnect the battery.

Replace the motor
{brush holder or ar-
mature).

2-22
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From P. 2-22

Check the ignition and
fuel systems.

Engine does not stop
when the key switch is
turned OFF.

FromP. 2-22

Check the engine oil

No
good.

viscosity.

Good

Replace the starter

Turns.

.| Repair or replace the

Replace the engine oil.

mator with a new one,
and check whether it
operates properly.

Check inside the engine.

Check remote control
plug connector at the
engine.

NOTE : When a problem occurs, disconnect the battery.

Does not turn,

starter motor.

Repair or replace the
key switch.
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e. IGNITION SYSTEM

Engine is hard to start.

l

Measure the spark plug gap and
check whether sparks jump
across the electrode (P. 2-26).
Spark plug gap:

0.7 -0.8 mm (0.028 - 0.031 in)

No spark

Check again with new spark
plugs (P. 2-26).

No spark

Perform the spark test on all
cylinders.

Sparks

Check and clean the spark plugs
{P.35).

Sparks

Replace the spark plugs.

No sparks
at all

Normal

No spark at one
or some cylinders

Set the clip securely.

Faulty emergency stop switch.
* Replacement: P. 15-3 and 7.

Connect the connector secure-
ly and perform the spark test
again (P. 2-26).

Dis-
Check to see whether the emer- |C0nNected,
gency stop switch clip is dis-
connected.
Not
disconnected.
Disconnect the blackired terminal | Sparks
of the emergency stop switch, and
perform the spark test (P. 2-26).
No spark Dis-
Check the pulser coil 4P connector | connected.
for secure connection.
Not
disconnected.
Abnormal

Check the timing belt guide plate
for damage and bend (P. 6-9).

Replace the timing belt guide
plate (P. 6-9).

Check the primary coil resistance
and the secondary coil resistance
on each ignition coil.
Resistance:
Primary: 0.60-0.72 Q
Secondary: 25 - 38 kQ

Abnormal

Normal

1) Turn the ignition switch OFF.

2) Connect the test harness to
the ECM and the connector.
The ECM side 34P and 6P
connectors must be discon-
nected this time.

3} Check for continuity between
each of the A22 and A31 ter-
minals of the test box and
the body ground.

Continuity

—

No continuity

To P. 2-25

Faulty ignition coil.
- Replacement: P, 17-22

Short circuit in the black/red
wire between the ECM and the
emergency stop switch.
 Replace the main harness or
the remote control cable A.

TEST HARNESS

AOO
OO0

OONODOOOOODONDOON
( ’()()(,)(‘)()f 1 )()()()()()(I)()()()

A22 @ A31§é
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From P. 2-24 TEST HARNESS
} No
Check for continuity between | SOMNUY [open circuit in the yelow/black
the test box’s terminals A9 wire between the ECM and the A17
and A17 and the yellow/black ignition coil. A9
terminals of the ignition coil. * Replace the main harness. ©00 |0000000060000000¢C CQP
[o]e]oN Nolelelelelelolololelolololololele)]
Continuity (v/Bl){ |(Y/8I)
N IGNITION COIL
Check for continuity between continuity Open circuit in the black/yellow TERMINALS
the text box’s B2 terminal and and the black/blue wires between
the ignition coil’s black/yellow the ECM and the ignition coil,
terminal, and between the B1 * Replace the main harness. B1| | B2
terminal and the ignition coil’s 30T 660000000000000000
black/blue terminal. 000 | 0OO0O000000OO00O00
IG1,4 1G2,3
{Bl/Y) {Bl/Bu)
IGNITION COIL
Continuity TERMINALS
_ : B2
Cheek for continuity between | Continuity [gp ncireit in the blackiyellow| B! i
the test box’'s terminals B1 and and the black/blue wires between oog 88888888800000000
B2 and the body ground. the ECM and the ignition coil. 00000ee
* Replace the main harness. a3
No continuity
No
A ntinui —
Check for continuity between continuity Open circuit in the brown/black- ©00 | 000000000D0000000
the test box's terminals B4 and wire between the ECM and the P40 | 92000000000000000

B5 and the body ground.

Continuity

Substitute a known-good ECM
and recheck.

ground.
» Check the ground at the back
of the shift link bracket.

» Replace the main harness.
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o SPARK TEST

1) Set the remote control lever in the “N” {(Neutral) position.

2) Remove each spark plug cap from the respective spark plugs.

3} Remove the spark plugs.

4)

5)

6)

7)

8)

Disconnect the fuel injector connector of the respective
cylinders (P. 2-15).

Attach the spark plugs removed in step 2 to the No.1 and the
No.4 spark plug caps respectively.

Connect a ground wire between the negative {-) electrode
(threaded part) of the No.1 and the No.4 spark plugs and the
body ground.

The engine is the simultaneous firing type. Perform the spark
test using the paired spark plugs {No.1 and 4, or No.2 and 3)
simultaneously.

Gasoline is highly flammable and explosive.
If ignited, gasoline can burn you severely
- Be sure there is no spilled fuel near the engine.

« Place the spark plugs away from the spark plug holes.

Turn the ignition switch to the START position and tum the
starter motor. Check whether sparks jump acioss the spark
plug electrodes.

To prevent the possibility of electrical shock, avoid touching
the spark plug wires or caps while performing the spark test.

Check for sparks on the No.2 and the No.3 spark plugs.

After the check, reinstall the spark plugs and caps corectly.

No.1 SPARK PLUG

No.2 SPARK PLUG

No.3 SPARK PLUG

No.4 SPARK PLUG —2

No.1 SPARK PLUG CAP

No.1
SPARK PLUG CAP

No.2
SPARK PLUG CAP

No.3
SPARK PLUG CAP

2-26
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* FRAME
a. SHIFT

Shift lever does not
move.

ation.

Check the remote con-
trol box for proper oper-

ed properly.

Shift cable is not adjust-

Check
motor.

the outboard

No good

Good

[ Shift cable is corroded.

l

| Adjust (P. 3-13).

Check whether the shift
link is deformed or the
shift shaft is bent (P. 16-
1).

Deformed or bent

Stuck

Good

oK

!

Normal

Check whether the link
rod is bent (P. 16-1).

| Replace (P. 16-2). I

Bent

| Replace.

Normat

Check the shift shaft
A/B gear teeth for wear
and damage (P. 13-5).

|

| Replace {P. 16-5). ]

Worn or damaged

Normal

Check whether shift
rods A and B are bent
or twisted.

|

| Replace (P. 13-5). |

Bent or twisted

Normal

OK

| Replace (P. 12-2 and 5). |
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b. POWER TRIM / TILT ASSEMBLY DOES NOT MOVE
* Use a fully charged 12V battery.
Connect the power tilt motor and
battery and check the motor sound.
Does not sound
Sound
Check the manual| Loose [Tighten the maual Check for open or{Abnormal|Replace the yoke
valve for looseness. valve. short circuit in the assembly (P. 14-24).
motor harness wire.
Tight
- ; . Normal
Check for oil leaking | Leaking |{*1) Replace the O-
from power trim/tilt ring ang oil s.eal at Check the power tilt|No good
assembly. the leaking point (P. relay (P. 17-27). Replace (P. 17-19).
14-11).
OK Normal
i Low
C'.‘t‘;c" “‘: °'('j 'fe‘if' Fill with ol (P. 14-17). Check the power trim/|No good [Replace (P. 16-6 and
W't :ag P"; 4 17” y tilt switch or switches P. 17-8).
extended (P. 14-17). (P. 17-26).
Normal Normal
Check for air in the| Air Loosen the manual
system. valve and move Check motor oper-|No good |Replace the motor
each rod back and ation. assembly (P. 14-11).
No air forth several times.
Normal
Replace the power Overheats
trim/tilt assembly. Tighten the manual Check the motor for Cool down the motor.
valve. overheating.
If the power trim/tilt b
assembly does not oes not
overheat

move, replace the
assembly.

* Replace the O-ring and oil seal marked *1 as a part or

assembly.
Reptacement as
Replacement as a part an assembly
O-ring | * Motor assembly O-ring * Manual valve
* Front bracket O-ring O-ring
* Rod guide comp. O-ring
* Oil tank, pump assembly
O-ring
* Piston rod B O-ring/
backup ring
« Piston rod comp. O-ring
* Free piston O-ring/backup
ring
Oil * Front bracket oil seal * Piston rod comp.
seal |* Rod guid comp. oil seal/ (cylinder cap) oil
dust seal seal

Check the breaker
assembly inside the
motor (P. 14-25).

Normal

Check for water in
the motor.

Water

No good
———*l Replace (P. 14-24).

No water

Check insdie
motor (P. 14-25).

the

No good

Replace the motor
assembly (P. 14-11).

Replace the faulty
parts (P. 14-24).
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c. THE POWER TRIM/TILT ASSEMBLY DOES NOT HOLD

Loose
Check the manual valve for tightness. Tighten the manual valve securely.
Tight
Leaking
Check for oil leakage from each mating part. (*1) Replace the O-ring and oil seal (P. 14-11).
Not leaking
Leaking
Check for oil leaking from the cylinder surface. Replace the power trim/tilt assembly (P. 14-4).
Not leaking
Abnormal
Check blow pressure (P. 14-20). Replace the pump assembly (P. 14-11).
Normal
Abnormal
Check the oil level (P. 14-17). Fill with oil (P. 14-17).
Normal
Air
Check air in the system. Set the power trim/tilt assembly on its side
(with oil tank facing up) and operate the
No air power
o No air
Replace the power trim/tilt assembly (P. 14-4).
Check the oil level (P. 14-17).

* Replace the O-ring and oil seal marked *1 as a part or assembly.

S Replacement as a part Replacement as an assembly
O-ring » Motor assembly O-ring « Manual valve O-ring
* Front bracket O-ring
* Rod guide comp. O-ring
« Oil tank, pump assembly O-ring
* Piston rod B O-ring/backup ring
* Piston rod comp. O-ring
« Free piston O-ring/backup ring
Oil seal « Front bracket oil seal « Piston rod comp. (cylinder cap) oil seal
* Rod guide comp. oil seal/dust seal
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Symptom Pressure check
Lower chamber Upper chamber . .
n?)tt):;t n%‘::;t Does not hold. blow-off pressure | blow-off pressure | Check point Check/repair method
u down. |Lowers. |Extend lower than spec. | lower than spec.
p- - |LOWers. |EXIENES| or pressure drops. | or pressure drops.
(@) @) (@) (@) @ Motor Check according to the motor check procedure.
Check the manual valve for foreign material and
O @) @) O O @) (@ Manual valve | the O-ring surface for damage.
Wash or replace the manual valve if necessary.
O @ o O ® O-ring Check the O-ring surface for damage or foreign
i i if .
o o o @ O-ring material and replace if necessary
Do not disassembile the free pti’?ton as it is the
uaranteed part of the assembly.
o o o ® Check valve 8heck the ball seat for damage or foreign material.
Wash or replace the free piston if necessary.
i Check the O-ring surface for damage and foreign
o o o ® O-ring material. Replace if necessary.
2,0 not disass%mble tt}e piston roglcorcr:\r?. z;s itis
) i the guaranteed part of the assembly. eck the
O @] @] @ Shlock relief | ball'seat for damage or foreign material.
valve Wash the shock relief valve or replace the piston
rod comp. if necessary.
Do not disassemble the piston rod comp. as it is
o) o) o ® Dust seal/ the guaranteed part of the assembly.
O-ring Check the O-ring surface for damage or foreign
material. Replace the piston rod comp, if necessary.
O @) @ 0il Check the oil level and add the oil if necessary.
(@] (@] (@] (@] 9 Pump
D Upper relief
o o valve
i2 Down relief
o o valve . L
(3 Lower chamber Do not disassemble the pump assembly as it is
O O @) @) " check valve the guaranteed part of the assembly.
~ Replace the pump assembly if necessary.
O O 0O O (4 Lower chamber
spool valve
(3 Upper chamber
o O o O check valve
(8 Upper chamber
O o O ) spool valve
®MOTOR ®DUST SEAL/  PISTON ROD COMP
O-RING
OMOTOR  @LOWER CHAMBER , . (c?n_(ATF)
SPOOL VALVE
@ (DUPPER
PUMP RELIEF
VALVE -
®
UPPER
CHAMBER

SPOOL VALVE _

(9UPPER
CHAMBER”|
CHECK
VALVE ’J
L
@MANUAL (LOWER @DOWN
VALVE CHAMBER RELIEF
CHECK VALVE
VALVE

SHOCK
: ; RELIEF
@o-mNG\\ A VALVE
@o-nmg\\__ ! ‘____/F:EE PISTON
Zggn;\nsw E ?? 4 1L
®CHECK
®O0-RING VALVE
NLT{ | ®O-RING —»t 1LY
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9. CABLE/HARNESS ROUTING

[2]
HARNESS CLIP

(4]
3] SWITCH WIRE (5]
OIL PRESSURE CONNECTOR 10 mm WIRE
SWITCH . HARNESS CLIP
(2]
12 RNESS CLIP 13 mm TUBE CLIP
[1] (6]
13 mm TUBE CLIP REMOTE CONTROL CABLE A
|
~ ./
= A
(171 = 71
No.1 FUEL INJECTOR —— ECT SENSOR
CONNECTOR = CONNECTOR
© 8]
’/ WIRE CLIP
[16] ai 9]
No.2 FUEL INJECTOR :
FUEL PUMP UNIT
CONNECTOR i
p] ) CONNECTOR
\
®
[15] , — 1 S [10]
No.3 FUEL INJECTOR \\ =1 o WIRE CLAMP
CONNECTOR f =
Ui [11]
A\ N ® I IAT SENSOR
CONNECTOR
\ /"' I [12]
-8 g 6 mm/12 mm CLAMP
(3] (131
[1] 13 mm TUBE CLIP OIL PRESSURE ECT SENSOR
(14] SWITCH
No.4 FUEL INJECTOR
CONNECTOR

4]
SWITCH WIRE
CONNECTOR

13 mm TUBE
CLIP {2] HARNESS CLIP
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[6]
10 mm WIRE
HARNESS CLIP

(5]
WIRE CLIP

(4]
FUEL PUMP UNIT
CONNECTOR

(3]
WIRE CLAMP

[2]
IAT SENSOR
CONNECTOR

{1l
6 mm/12 mm CLAMP

[10] [11]
18] WIRE HARNESS ALTERNATOR
CLIP
REMOTE CONTROL CONNECTOR
CABLE A 0] (121
IAC VALVE 13 mm TUBE CLIP
(71 CONNECTOR
HARNESS CLIP (3]
ALTERNATOR
TERMINAL
- e A
/ WIRE HARNESS CLIP
. M—P ) W (14]
wr/ < WIRE HARNESS
< ' BAND
— 7 [15]
N & MAP SENSOR
— CONNECTOR
I e Ce
i . )L
. NG [ [16]
t” 31 1+ - TP SENSOR
9 & |
N R
. prall - \ [17]
' z - -/ TP SENSOR
5’ CONNECTOR
\
S JI// 3
\/ <
| s 1
: : ?
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[6]
ECM
(4]
90A FUSE CABLE

71

2] [5] 1

WIRE HARNESS CLIPS o) PULSER COIL WIRE CLAMPS
HARNESS |  coNNECTOR
BAND 8]

2P CONNECTOR

(9]

BLUE 3P CONNECTOR
.y [10]

3P CONNECTOR

(11)
WIRE HARNESS CLIP

[12]
: X GREEN
2P CONNECTOR
[13]
RED 2P CONNECTOR
[7]
WIRE CLAMPS

[11]
WIRE HARNESS

\ B

1]
REMOTE CONTROL hh“ “ h
CABLE A

(28] .
WIRE TIES ?%_Egr]\\ \
[27] STRAP CABLE — 4

[26] NEUTRAL SWITCH

[14]
HARNESS CLIPS

[256]) PURSE LOCK CLIP

>
/ . d

‘{/ Q&—k . \ '\ ,/ /
-~
7 @ @
: | [15] POSITIVE (+)
[24] (L 7‘2 STARTER CABLE
HARNESS CLIP” | NV
21] [2] WIRE HARNESS CLIPS
POWER
[11] WIRE HARNESS CLIP T (18]
[23] MOTOR POWER TILT RELAY
TRIM ANGLE SENSOR WIRE ; CONNECTOR
WIRE [22] [20]
HARNESS BANDS POWER TILT [17] 10 mm WIRE
MOTOR HARNESS CLIP
CONNECTOR
[19] POWER TILT RELAY
[18] NEGATIVE (-)
GROUND WIRE STARTER CABLE
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[2] POWER TILT MOTOR
WIRE

[1] TRIM ANGLE
SENSOR wms\

[3] POWER TILT MOTOR
CONNECTOR

N

(4]
S0A FUSE
CABLE

[5]
HARNESS CLIPS

(6]
WIRE HARNESS CLIPS

POWER TILT
SWITCH WIRE

7

Al o
\ /[91

/” POWER TILT SWITCH
(10]
POSITIVE (+)
STARTER CABLE

{111 10 mm WIRE HARNESS CLIP

(8]
HARNESS CLAMP

[15] [14]
STARTER CABLE ~ CABLE PLATE
POWER TILT RELAY
CONNECTOR
b 9]
INDICATOR
NTRO (2]
3P CONNECTOR MG CONTROL  powER TiLT
MOTORWIRE  [q
TRIM ANGLE
- SENSOR WIRE
NEUTRAL SWITCH [15]
2P CONNECTOR STARTER CABLE
BRACKET CLIP
[16] WIRE HARNESS CLIP 3 C
.. t12)
T D NEGATIVE (-)
STARTER CABLE
@ O [10]
5 POSITIVE (+)
STARTER CABLE

[23]
MAIN RELAY

{22]
MAIN RELAY
4P CONNECTORS

[20] WIRE CLAMP

[21] REMOTE CONTROL
CABLE A 14P CONNECTOR
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[5]
No.1/No.4
[4] IGNITION COIL
[2] BLACK/YELLOW WIRE
WIRE CLAMPS (6]
10A FUSE
[1]1 PULSER COIL (3] CONNECTOR
2P CONNECTOR YELLOW/BLACK
WIRE
(7]
@s‘,\a WIRE CLAMP
)
N S
Z )_\ Q# S S \)))E, /L.
= \ ﬂ ) D
iz ) = AN
= \ Ry
=@ AN
[27] TR =8 ,' .
30A FUSE 1P S : 73 (81
CONNECTOR N\ 254 No.2/No.3
i"—i X IGNITION COIL
[26] YELLOW/ = \
BLACK WIRE );, (9]

25] WIRE NIl POSITIVE (+) STARTER
23] RNESS W) ) MAGNETIC SWITCH
o "Sﬂ,'»_',v TERMINAL WIRE

cLIP =)
b < \ [4]
BLACK/BLUE WIRE ( ‘ A cLamps
= (10)
1231 STRAP CABLE : NEGATIVE (-) STARTER
/ MAGNETIC SWITCH
[22] 5 \ TERMINAL WIRE
REMOTE CONTROL l Qo
'CABLE A =

L

[11]
[21] 90A FUSE CABLE — ‘ POSITIVE (+) STARTER
7 CABLE
[20] POWER TILT MOTOR [12)
CONNECTOR STARTER MOTOR
[18] HARNESS CLIPS
[18]
10A FUSE BOX
(REMOTE CONTROL
FUSE) [13] WIRE HARNESS CLIPS
7 box [14] POWER TILT
MOTOR WIRE
(Fi FUSE) [15]
[16] 30A FUSE BOX
POWER TILT RELAY  [STARTER FUSE|
CONNECTOR

2-35

Page: 41

- Honda BF115A, BF130A Outboard Motors Shop Manual -

http://www.ReadManuals.Com


http://www.ReadManuals.Corn

HONDA

BF115A-130A
BI| BLACK [ Br| BROWN
m (4] Y | YELLOW || O | ORANGE
CABLE A TROb [~ S ") S MAGNETIC Bu[ BLuE  [ub|uiGHT BLUE
—ewo— s — 51 G | GREEN [|Lg]| LIGHT GREEN
—4—-1—’/‘
(3] o _,_[:,_r o BLUE R | RED P | PINK
TRIM ANGLE SENSOR { . —|-{|:|—L veu | CONNECTORS W| WHITE [ Gr| GRAY
[ e ]—I
REMOTE CONTROL {
CABLE A —
— o T v —
[2] POWER TILT SWITCH { —wa—H v
- g _L[D_I_ Lﬂ]“
""""" (6l
———— —— GREEN CONNECTORS
m —Lo——4-[E:|'4— Lg—} (71
REMOTE CONTROL { ., i ff— L, — | POWER TILT RELAY
CABLE A .-:-:::::f
—m—H — i
{ —Lw—!L—[D '
(8]
RED CONNECTORS
[11]
(91 To STARTER MAGNETIC
To ALTERNATOR [10] SWITCH
HARNESS
TERMINAL
CLIPS [12]
4~ To REMOTE CONTROL
CABLE A
- 3
= - 131
a\ WIRE HARNESS CLIP
et |
To POWER TILT RELAY
221 [ 10A| | 30A| | 30A
POWER TILT MOTOR [15]
CONNECTOR " <«—— To 90A FUSE
mm— I 5 - [16]
2 - / To POWER TILT SWITCH
[21] //@ = \
117
WHITE TAPE | haN To POSITIVE (+) STARTER
CABLE TERMINAL
/ [18] WIRE HARNESS
120} CLIPS
POWER TILT RELAY (19]
CONNECTOR

Do not clamp the last line of
the bent power tilt motor cable.
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[1] WIRE CLAMP
[3]
HIGH TENSION CORD
CLAMP C
[2] 1
OVERHEAT SENSOR WIRE CLAMP
WIRE [4]
' OVERHEAT SENSOR
[1] WIRE CLAMP CONNECTOR
|
1‘
HIGH TENSION CORD
CLAMP A
™
[6]
No.1 HIGH TENSION
CORD

[19]
CLIP A

Pass the No.3 high tension

(7}
No.2 HIGH TENSION

cord so it is the upper line
and the No.4 high tension
cord so it is the lower line,
and clamp the cord securely.

[5]
‘HIGH TENSION CORD
CLAMP A

[18] HARNESS CLAMP

7]
POWER TiLT SWITCH

[16]
POWER TILT
SWITCH
WIRE

[15]

POSITIVE (+) STARTER

CABLE

CORD

(8]
HIGH TENSION CORD
CLAMP B

9]

No.3 HIGH TENSION
N CORD
[10]
/- No.4 HIGH TENSION
CORD

[
90A FUSE BOX

(R ¥]|
sl L&:&gvsl%ﬁ_ws FLUSHING WATER HOSE

[14)
90A FUSE
CABLE
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(3]

WIRE CLIP (4]

PULSER COIL SENSOR 1

(2]
WIRE CLIPS

(1]
PULSER COIL
SENSOR 2

(6]
ALTERNATOR CONNECTOR

(7]

REMOTE CONTROL
(18] CABLE A
BREATHER TUBE B
(8]
‘90A FUSE CABLE

(71
REMOTE CONTROL
CABLE A (9]

WIRE HARNESS CLIPS

[171 WIRE HARNESS CLIP

[10]
BREATHER TUBE A
[
{16] VACUUM TUBE ALTERNATOR TERMINAL

PCV TUBE MAP SENSOR
[14] {13] 13 mm TUBE CLIP
IAC VALVE
CONNECTOR
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[2) POWER TILT [5] Align the both taped
MOTOR WIRE ends with the clip.
g
(3] CLIP
[ cup TRIM ANGLE 4] ,
SENSOR WIRE To ENGINE UNDER
CASE
(6)
TRIM ANGLE SENSOR
(8] 7]
WIRE HARNESS CLIP POWER TILT

MOTOR
e
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® Side-mount remote control Bi] BLACK [ Br| BROWN
(6] Y | YELLOW || O | ORANGE
INDICATOR  |Bu| BLUE Lb| LIGHT BLUE
(l LIGHTS G | GREEN | Lg| LIGHT GREEN
EMERGENCY [21 (3] (4] RIRED _ | P|PINK
sTOP IGNITION WARNING THROTTLE W| WHITE [ Gr| GRAY
SWITCH SWITCH BUZZER SWITCH (‘j

)
|
|

-BG—>{"1—81/G-
-8l—{}—8

L — i b
TH . POWER TRIM/TILT
SWITCH [ .// SWITCH WIRE

P e el

-BI/R
5;1
Bl
>(:p<)—wm|-
BI
R
H)f:K}—sun-
-swW—C -Bw-
-BI/Y
BI/Y~-
BI/Y-
-¥I6—{C-VY/G

(5] REMOTE CONTROL ¥ o (3]
CABLE B 78N , WARNING
4 ,/) SOS , BUZZER
20
/- A LD, ‘,/I/ AR
(2] 1'6"\\!—/? .:/c’/(""'\’/ SR
IGNITION ﬁj;\v" A // Tk \ N
SWITCH =i \\@ -
=\ Tt N 2, { —

f Y
T 7’.;?),5?/ &f
Gl A P

o . l%”!f]/:;  A—
EMERGENCY STOP Nl 1l
SWITCH Li\!i"r!‘ O
== C
——=f= 2O )
N
T 0N
SV m— i i
. 7
(5] POWER TRIM/
REMOTE CONTROL TILT SWITCH
CABLE B

*1: Power trim/tilt switch wire routing with remote control lever [2] REMOTE
set as shown by A. , m :’;:‘;:: from CONTROL
switch side. LEVER
*2: Power trim/tilt switch wire routing with remote control lever A
set as shown by B. _‘
{31 INGNITION
SWITCH
A B

-
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e Control panel
[4]
[3] WARNING BUZZER
INDICATOR LIGHT
[OIL PRESSURE LIGHT, i
OVERHEAT LIGHT] \‘ﬂ
12}
IGNITION SWITCH \%:Dp
TN
==
5]
WIRE HARNESS BAND
(6]
(1l SWITCH PANEL HARNESS

EMERGENCY STOP
SWITCH

CONNECTION: P. 15-8 |
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2
o CLAMPING WIRES WITH CLIPS AND BANDS f2l [
2]-1 UP
*1). : : [2]-2
(*1): Clamp the 90A fuse cable in the innermost recess. HARNESS CLIP
1l
(D 90A FUSE CABLE
(@ POWER TILT RELAY WIRE

(® FRAME GROUND

(7]

(6]

[3]

[3]-1 WIRE HARNESS CLIP

(D 90A FUSE CABLE {*1)

(@ POSITIVE (+) STARTER MAG-
NETIC SWITCH TERMINAL WIRE

(3 10A FUSE CONNECTOR WIRE

(@ 30A FUSE 1P CONNECTOR WIRE

(® POWER TILT SWITCH WIRE

(® POWER TILT RELAY WIRE

(4]

(411

10 mm WIRE
HARNESS CLIP
[4)-2
upP

i

[4]-3

Opening must be
toward the engine
side.

=>

(D POSITIVE (+) STARTER CABLE
(2 90A FUSE CABLE

[5]

®) [5]-1
WIRE HARNESS

WIRE HARNESS
__CUP [61-1 WIRE HARNESS

© 10A FUSE WIRE " cLp
%%A FUSE WIRE o

POWER TILT RELAY WIRE 10A FUSE WIRE

POWER TLT F & 10A FUSE WiRE (@ 10A FUSE WIRE
@ 30A FUSE WIRE (WHITE (3) 30A FUSE WIRE  90A FUSE CaBL

TAPING) @ POWER TILT RELAY WIRE @ 90A FUSE CABLE
® POWER TILT MOTOR WIRE (WHITE WIRE) @ \I;V(I)l:‘éER YT RELAY CONNECTOR

® POWER TILT SWITCH WIRE 5 30A FUSE WIRE
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{*1): Direct the harness clamp opening toward the engine.
{(*2): The power tilt switch wire must not be in contact with the stay.
1l [2]
! 90"
® 10°

[1)-1
WIRE HARNESS
BAND 2
(D REMOTE CONTROL CABLE A -
(@ TRIM ANGLE SENSOR WIRE (D POWER TILT RELAY GROUND
(3 POWER TILT MOTOR WIRE (2 NEGATIVE (-) STARTER CABLE

[6]

[6]-1 WIRE HARNESS CLIP
®
@
(D NEUTRAL SWITCH
WIRE
(@ MAIN RELAY WIRE
(3]
[4] [3]-1 HARNESS CLAMP (*1)
[5]
51 @/®
WIRE HARNESS BAND

RECE

(D NEGATIVE (-) STARTER
CABLE

@ POSITEVE (+) STARTER
CABLE

(1) REMOTE CONTROL CABLE A
@ TRIM ANGLE SENSOR WIRE
(3 POWER TILT MOTOR WIRE

(® POWER TILT SWITCH

(@ POWER TILT SWITCH WIRE
(*2)

(3 POSITIVE (+) STARTER
CABLE

(® POWER TILT SWITCH STAY
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1

[1]-2
[1])-6 REMOTE CONTROL

To REMOTE CONTROL  CABLE A

CABLE A \ / 8
m-: 2 IGNITION COIL Ay . M
To No. / —>
GREEN TERMINAL / To OVERHEAT SENSOR
[1)-4
To No.2 IGNITION COIL _
BLACK TERMINAL [1)-8
y To STARTER MAGNETIC SWITCH
[11-3 . [11-9
STRAP CABLE To NEGATIVE (-) STARTER MAGNETIC
SWITCH TERMINAL
[1)-2
To REMOTE CONTROL 5 [1110
CABLE A %, To POSITIVE (+) STARTER MAGNETIC
\ bra SWITCH TERMINAL
@ From 30A FUSE
% From 10A FUSE
From 30A FUSE
[1]-1 TRIM ANGLE SENSOR o O R T RELAY
® From POWER TILT SWITCH

(® From REMOTE CONTROL CABLE A
(D WIRE CLAMP (*1)

WIRE CLAMP (*2
{*1): Direct the opening toward down. WIRE CLAMP :¢3;
{*2): Direct the opening toward up. ({ WIRE HARNESS CLIP (*3)

{*3): Direct the opening toward left.

[3)
— Y/Bl — Bl
-® \ 2]
-BI)Y G )
Y/Bl - B ((;_. :
—cc ° =
BI/Bu L 5 INL
WY .)—“Jl
@ No.1/No.4 IGNITION N \E"
colL U
@ No.2/No.3 IGNITION :
coiL
BI| BLACK | Br| BROWN
Y TELOW O ORANGE (D 30A FUSE 1P CONNECTOR
0 1
Bu| BLUE _ ||Lb)| LIGHT BLUE
(@ 10A FUSE CONNECTOR
G | GREEN _[[Lg] LIGHT GREEN ®RIB
R | RED P PINK @ IGNITION COIL SUSPENSION
w

WHITE || Gr| GRAY
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[6]
PURGE HOSE
CLAMP [8]
[5] VACUYM TUBE
PRESSURE REGULATOR | (7]
(4] 13 mm TUBE CLIP [9]
FUEL HOSE CLAMP D10.5 BREATHER TUBE A
[3]
PRESSURE REGULATOR ]
[10]
RETURN HOSE
m /m 5 PCV TUBE
BREATHER TUBE B _._mu_._.ﬁa_'.._”
;rﬁilllw".!\_ =B (1]
i e 'ﬁ’\\ AIR VENT TUBE B
B
TUBE CLAMP D13 % U A
Vi PRESSURE REGULATOR
) RETURN HOSE
0
[22) \ FUEL TUBE D
HOSE CLAMP \\
(211 o
AIR VENT TUBE B f?\
él Y
\

[20]
FUEL TUBE D

[19])
FUEL TUBE [13] FUEL PIPE
o {14] 7 x 550 mm TUBE
OIL RETURN TUBE x 550 mm
[17] [15] OIL TUBE
7 X 690 mm
TUBE
[16]
FUEL HOSE
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[3) (6]
13 mm TUBE SENSOR TUBE
CLIP CLIP
[5) 7]
2] TUBE CLIP FUEL FILTER
FUEL TUBE D (HIGH PRESSURE
SIDE)
[4)
TUBE CLAMP
\ 1%
- ‘
i
TUBE CLIP B12 @ z 1
\ \ N~ \ - D I
D ® -
\ i P
CaNY N A"
\‘//// / A7 < X275 (8]
2 N7 FUEL PUMP UNIT
CN 7 :
N (( / e
§ (9]
(19] { )/) 7 x 100 mm TUBE
FLUSHING N L
WATER HOSE N ) 7 [10) FUEL PIPE
=
[14] HOSE CLAMP / ~ [11] FUEL HOSE
i1
TUBE CLIP B12
(18}
7 % 690 mm TUBE [12] 7 x 550 mm TUBE
[17]1
TUBE CLAMP D29 [13] AIR VENT TUBE B
[16]
OIL RETURN
TUBE [14] HOSE CLAMP

[15] FUEL TUBE
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(12)
BREATHER TUBE B [14] 116]
PCV TUBE TUBE CLAMP D12
[13)
[15] [17]
7:5/11.5 mm 13 mm TUBE CLIP
TUBE CLAMPS TUBE CLIP nm
S B NN [18]
[11] VACUUM TUBE rﬁ/L BREATHER TUBE A
A D ﬂ“
TSl TN
(10) WIRE CLIP_ \i—lod — SN\ [19]
] = =N TUBE CLAMP D15
PURGE HOSE CLAMP N 2
[7] HOSE CLAMP 2= \ 8 — 0 | =
TZ2r% N N
(8] AIR VENT TUBE B/Wfi_ } NI j [
[7] HOSE CLAMP L
[ ~
: ; ~ ?
[6] il \ E L |
FUEL PUMP FILTER ALY = = =
dakre J -J
¢ 007 -
5] J _7! = =
FUEL TUBE D ! .
[4]
6 mm/12 mm CLAMP
(&)
31
PRESSURE REGULATOR 2L o Z
RETURN HOSE
[21
AIR VENT TUBE A
(1
FUEL TUBE C
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(8
WATER
TUBE D
[10]
6 7 x 550 mm TUBE
{N]ATER JACKET 191
PRESSURE HOLDER 3-WAY JOINT (1]
(5] T-JOINT
AIR VENT TUBE A 121
(7]
(4] WATER TUBE C PURSE LOCK CLIP
FUEL TUBE D
[13)
3.5x65x 150 mm
&]] \ TUBE
6 mm/12 mm \ \ \
CLAMP M
W e
.-‘:‘\“'ls'(‘ ", l
2emedfy
PRESSURE REGULATOR ' ! /
RETURN HOSE AN N —
™
2 Sy

(1 N\

\,; N pA 7
N\ - ‘”M’\——-
\ 4 ‘ N 4D
Y72\ f
[26]7 x 690 mm TUBE N e o4 wﬁ
o S5 7/
= 7-2. ,.ﬁ"‘ — S (1S
[25] 7 x 550 mm TUBE N X [14]
/1 U ,,F,V,, X\ FUEL FILTER (LOW
NS PRESSURE SIDE)
[9] 3-WAY JOINT — N
\
[15]
[24] WATER TUBE A FUEL TUBE B
(23] FUEL TUBE [16]
BREATHER TUBE
[18) CLAMP C
[22] FUEL TUBE C 14 mm
CLIP [17]
[21] WATER TUBE B FUEL
[19]3.5x 6.5 x 190 mm
[20] 4.5 x 50 mm TUBE TUBE 39""E°T°“

[11] T-JOINT
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HONDA

CANISTER HOSE

CLAMP

[l

FLUSHING WATER

(2]

@N: e .
P
NP7

HOSE CLAMPS

(WA WS

g\ D\ n.o

[3]1 WATER INLET
JOINT

CANISTER HOSE
als.Com

CLAMP

(11
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11. LUBRICATION

Apply marine grease to the following parts:

(11

TILT STOPPER BEARING

(2]

(3]

(D DETENT SPRING ROLLER
(@ LINK ROD
(@ SHIFT ARM

(4]

3]

PROPELLER SHAFT

(D TILTING SHAFT
@ TILTING SHAFT THREADS

(D DETENT SPRING ROLLER
@ TILTING BRACKET CAM
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[2]

[3]

]

(D COVER LOCK SHAFT
@ COVER LOCK SHAFT B
® COVER LOCK ROD

(D THROTTLE ARM
@ SHIFT LINK COMP.
() LINK ROD

(® COVER LOCK SHAFT
(2 COVER LOCK SHAFT B
(3 COVER LOCK ROD

[6]

® SHIFTROD A
@ VERTICAL SHAFT

SWIVEL CASE
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[2]

(D UPPER CYLINDER BUSHINGS/
PINS

(@ SLIDING SURFACES OF THRUST
RECEIVER

() ADJUSTING ROD

@ LOWER CYLINDER BUSHINGS/
COLLARS

(31

ENGINE COVER HOOK ROLLER

ENGINE COVER HOOK ROLLER
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3. MAINTENANCE BF115A+130A

1. MAINTENANCE SCHEDULE 9. THROTTLE CABLE
2. ENGINE OIL 10. SHIFT CABLE
3. OIL FILTER 11. ALTERNATOR BELT
4. GEAR CASE OIL 12. BALANCER BELT
5. SPARK PLUGS 13. TIMING BELT
6. VALVE CLEARANCE 14. VAPOR SEPARATOR
7. FUEL FILTER 15. BREATHER ELEMENT
(LOW PRESSURE SIDE)
8. FUEL TANK STRAINER
(OPTIONAL FUEL TANK)
1. MAINTENANCE SCHEDULE
REGULAR SERVICE PERIOD (3} FIRST EVERY EVERY EVERY REFER
ITEM  Perform at every indicated month EACH 20HRS | 100HRS | 200HRS | 400 HRS TO
or operating hour interval, USE OR OR OR OR PAGE
whichever comes first. MONTH |6 MONTHS YEAR 2 YEARS
Engine oil Check level O 3.2
Change O O
Gear case oil Check level and check o
for water contamination 3-4
Change O O
Engine oil filter Change 02 @) 3-3
Engine timing belt Check-readjust O 3-13
Balancer belt through
ACG belt 3-23
Throttle linkage Check O O 5.91
and idling speed Adjust O O
Valve clearance Check-readjust O O 3-5
Spark plugs Check—adj:ust o O 35
{Replace if necessary)
Propeller and Check O 12-1
cotter pin (Replace if necessary) O
Lubrication Grease Om 0O (1) 2-50
Fuel tank and Clean O 310
tank filter (Replace if necessary) O
Fuel filter Check - O 3-9
Change O 5-76
(Flflji'z;'hﬂ:)tferssure type) Change O 47
Thermostat Check O 8-4
Fuel line Check O
_ 5-44
{Replace if necessary) O
Battery cable Check-tightness O O -
Bolts and Nuts Check-tightness O O R

(1) Lubricate more frequently when used in salt water.
(2) For professional commercial use, replace every year or every 200 operating hours.
{3) For professional commercial use, log hours of operation to determine proper maintenance intervals.
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2. ENGINE OIL [3] DIPSTICK
Oil Level Inspection:
Check the engine oil level with the engine stopped and the (2
outboard motor in the vertical position. UPPER __.11
LIMIT :
1) Remove the engine cover.
2) Remove the dipstick and wipe it clean. [1]
) Re e dip pe it clean LOWER :
3) Insert the dipstick all the way in, then pull it out and read the L‘M”_;
oil level.
4) If the oil level is low, remove the oil filler cap, and add the
recommended oil (P. 3-3) to reach the upper limit mark on
the dipstick.
{11 OIL FILLER CAP =
5) Reinstall the oil filler cap and dipstick. - <8
Oil Change: éﬁ
. I o - QP < 000
Drain the used oil while the engine is warm. Warm oil drains oy
quickly and completely. (AN~ N I I | |
—(7 R

1) Remove the oil filler cap and the drain plug cover.

2} Place a suitable oil container next to the outboard motor,
and remove the oil drain plug.

Please dispose of used motor oil in a manner that is
compatible with the environment. We suggest you take used
oil in a sealed container to your local recycling center or
service station for reclamation. Do not throw it in the trash,
pour it on the ground, or down a drain.

CAUTION:

Used engine cil contains substances that have been
identified as carcinogenic.

If repeatedly left in contact with the skin for prolonged
periods, it may cause skin cancer.

Wash your hands thoroughly with soap and water as soon
as possible after contact with used engine oil.

3) Replace the drain plug washer with a new one, and reinstall
the oil drain plug. Tighten the oil drain plug to the specified
torque value.

TORQUE : 23 Nem (2.3 kgf-m, 17 Ibf«ft)

4) Reinstall the drain plug cover. Tighten the 6 x 356 mm special
screw to the specified torque value.

TORQUE : 6.4 N-m (0.65 kgf-m, 4.7 Ibfsft)

—]

[2]1 6 x 35 mm
SPECIAL
SCREW

(1] 12 mm DRAIN PLUG 2] OIL DRAIN PLUG
WASHER fel

3-2
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5)

6)
7

Refill with the recommended engine oil to the upper limit
mark on the dipstick.

Enai i 5.6 £ (5.9 US qt, 4.9 Imp qt)
ngme_tm With oil filter replacement:
capacity 6.5 £ (6.9 US qt, 5.7 Imp qt)

Recommended SAE 10W - 30
engine oil API Service classification SG/SH
NOTE:
Using nondetergent oil can shorten the engine’s service
life, and using 2-stroke oil can damage the engine.

(1l
Single

Viscosity

[2)
Multi

Viscosity

N s N N N
-0 [] 20 40 60 80 100'F

[3] Ambient temperature.

Reinstall the oil filler cap and dipstick.

Reinstall the engine cover.

3. OIL FILTER

Replacement:

1

2)

3)

4)

5)

6)

7)
8)

9)

Drain the engine oil, then reinstall the oil drain plug and cover,
as described in the oil change procedure.

Place a shop towel under the oil filter to absorb any spilled
oil, then remove the oil filter with an special tool.

TOOL:

Oil filter wrench 07912-6110001

Drain the used oil filter into a suitable container for oil
disposal (P.3-2).

Clean the filter mounting base, and coat the seal of the new
oil filter with clean engine oil.

NOTE:

Use only a genuine Honda oil filter or a filter of equivalent
quality specified for your model. Using the wrong Honda
filter, or a non-Honda filter which is not of equivalent

quality, may cause engine damage.

Screw on the new oil filter by hand, until the seal contacts
the filter mounting base, then use an special tool to tighten
the filter an additional 7/8 turn.

TOOL:

QOil filter wrench 07912-6110001

TORQUE : 21.6 Nem (2.2 kgf-m, 16 ibf+ft)

Refill the engine with the specified amount of the
recommended oil, as described in the oil change procedure.
Reinstall the oil filler cap and dipstick.

Start the engine, and check for leaks.

Stop the engine, and check the oil level as described on page
3-2. If necessary, add oil to the upper limit mark on the
dipstick.

Reinstall the engine cover.

(2]

[1] OIL FILTER WRENCH
07912-6110001

RUBBER SEAL

3-3
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4. GEAR CASE OIL

Inspection:
1)} Position the outboard motor vertically.

2) Remove the oil level bolt and check whether the gear case
oil flows out of the gear case. If it flows out, be sure to catch
the oil in a suitable container.

3) If the oil does not flow out, add oil.

Addition of gear oil:

1) Remove the oil drain bolt, and install the commercially
available gear oil pump in the oil drain bolt hole.

2) Remove the oil level bolt, and add gear oil until it flows out
of the oil level bolt hole.

r Gear oil capacity 1.0£(1.1US qgt, 0.9 Imp qt) J

MARINE SAE 90 Hypoid gear oil

Recommended API Service Classification

gear oil

W’/@U/

[1] OiL LEVEL BOLT

{GL-4 or GL-5)

3) After adding gear oil, install the oil drain bolt and oil level
bolt securely.

TORQUE: 3.4 N-m (0.35 kgf-m, 2.5 Ibf«ft)

Replacement;

1} Position the outboard motor vertically. Remove the oil level
bolt and oil drain bolt, and drain the old oil.

NOTE:

If there is water in the oil, the water will flow out first when the
oil drain bolt is removed, or the oil will be a milky color. If water
in the gear oil is detected, check the gaskets and water seals
for damage, and check the torque on the gear case bolts.

2) Check for metal particles on the magnet end of the oil drain
bolt.

3) Ifthere are metal particles on the magnet end of the oil drain
bolt, disassemble the gear case assembly and check (P.12-
22).

4) Install the commercially available gear oil pump in the oil
drain bolt hole, and add gear oil until it flows out of the oil
level! bolt hole.

| Gearoilcapacity | 1.0£(1.1USqt,09Impat |

MARINE SAE 90 Hypoid gear oil
API Service Classification
{GL-4 or GL-5)

5) After adding the gear oil, install the oil drain bolt and oil
level bolt securely.

( Recommended
gear oil

TORQUE: 3.4 N-m {0.35 kgf-m, 2.5 Ibf+ft)

[1] OIL LEVEL BOLT

L B\
N "6 o0 O~
\J

[2] OIL DRAIN BOLT

GEAR OIL PUMP
(Commercially available)
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5. SPARK PLUGS

Inspection/Cleaning:

1)

2)

3)

4)

5)

6)

7)

Remove the engine cover and spark plug caps.
Clean any dirt from around the spark plug bases.
Use a spark piug wrench to remove the spark plugs.

Visually inspect the spark plugs. Discard the plugs if the
insulators are cracked or chipped.

Remove carbon or other deposits with a stiff wire brush.

Measure the plug gap with a wire-type feeler gauge.

[ spark plug gap 0.7-0.8 mm (0.028 - 0.031in) |

Recommended
spark plug

ZFR7F (NGK)
KJ22CR-L8 (DENSO)

If necessary, adjust the gap by bending each side electrode.

Make sure each sealing washer is in good condition.

With each spark plug sealing washer attached, thread the
spark plugs in by hand to seat the sealing washers and
prevent crossthreading.

Then tighten with a plug wrench (an additional 1/2 turn if a
new plug) to compress the sealing washer. If you are reusing
a plug, tighten 1/8 — 1/4 turn after the plug seats.

TORQUE: 18 N*m (1.8 kgf-m, 13 lbf-ft)

CAUTION:

A loose spark plugs can become very hot and can damage
the engine. Overtightening the spark plugs can damage
the threads in the engine.

6. VALVE CLEARANCE

Inspection/Adjustment:

» Valve clearance inspection and adjustment must be performed

1)

with the engine cold.

Remove the engine cover.

(1l
SPARK PLUG
WRENCH

0.7 - 0.8 mm (0.028 - 0.031 in)

i

\

{1] 2]

SIDE SEALING
ELECTRODE WASHER
(1]
ENGINE
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2) Move the remote control lever to the “N” {Neutral) position.

3) Release the breather tube A and the contro! cable A from
the clamps.

4) Remove the four 6 x 20 mm flange bolts and the two 6 x 22
mm flange bolts. Disengage the locking tabs of the timing
belt upper cover from the timing belt lower cover and remove
the timing belt upper cover.

5} Remove the spark plug caps and the spark plugs.

6) Remove the four 6 x 20 mm flange bolts from the rear
separate case and remove the rear separate case.

[1] 121
HARNESS CLIP 5—) TUBE

[4]
CONTROL
CABLE A [3] BREATHER TUBE A
{2
6 mm
WASHER (6) 6 x 22
6 x 20 (4)

11
TABS

[4]
TIMING BELT TIMING
LOWER COVER BELT
UPPER
COVER
6 x 20 (4)

{11 REAR SEPARATE CASE
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7) Open the 13 mm tube clip that secures the fuel tube D, and (1
release the fuel tube D. CYLINDER {2]
HEAD COVER BREATHER
TUBEB

8) Disconnect the breather tube B from the cylinder head cover.
9) Remove the harness holder A from the connector brackets C.

10) Disconnect the fuel tube and the fuel tube D from the fuel
pump (tow pressure side).
Remove the nine 6 x 35 mm flange bolts and one 6 x 65 mm
flange bolt from the cylinder head cover, and remove the
cylinder head cover and the oil return tube as a set.

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling
fuel.

« Keep heat, sparks, and flame away.
+ Handle fuel only outdoors.
+ Wipe up spills immediately.

» Before disconnecting the fuel tube, be sure to clamp the
fuel tube with a fuel tube clip to prevent the gasoline from
leaking.

11} Manually turn the crankshaft pulley clockwise, and align the
“3T” mark on the timing belt driven pulley with the “#T*
mark on the timing belt lower cover. {In the position, the No.
1 piston is at the top dead center of its compression stroke.)

* Do not turn the crankshaft pulley counterclockwise.

6 x 35 (9) A
=TT ] (3]

HARNESS
% |||, -HOLDER A

\./I
SR
et L | ra)
-- !) »~ CONNECTOR
BRACKET C
1 @

Qg 13 mm TUBE
Y

i) CLIP
/ /]
' (6]
FUEL TUBE D
FUEL PUMP = o
OW PRES-
g'ums SIDE) OIL RETURN
6x 65 [8] FUEL TUBE
TUBE
[11 CRANKSHAFT PULLEY

[5]
TIMING BELT
DRIVEN PULLEY

[4) —D

TIMING BELT °
LOWER COVER

—h—>D
—hc—o
[l e ¥ —

(2]
f “3T" MARK
{(No.1 PISTON
/ AT TOP DEAD
[3] “#T” MARK CENTER OF ITS
COMPRESSION

STROKE)
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12) With the engine in the position described in step 10, check (1]
the intake and exhaust valve clearances on No. 1 cylinder  |[8] No.1 CYLINDER
with a feeler gauge and adjust if necessary. No.1 CYLINDER INTAKE VALVES
EXHAUST VALVES .
Valve IN | 0.24-0.28 mm {0.009 - 0.011 in) %@ “
clearance _ _ ; ~
EX 0.28 - 0.32 mm (0.011 - 0.013 in) — )r
sl
A o)
- ‘—’r\‘ \2
[7] . =4

L VN =z
No.2 CYLINDE P)%\J\s_;;
EXHAUST Rl ST T e
VALVES v"\i"y\d., ~
' \.‘."‘*‘&?’A [2]

6] J MYV No.2 CYLINDER
No.3 cvuunsa’ ” INTAKE VALVES
EXHAUST /“\fu?_‘;"‘g!c‘ﬁﬁ’ acl) |
VALVES .,N DL

=]

;‘\‘
)

[5] No.4 CYLINDER
No.4 CYLINDER INTAKE VALVES
13) If adjustment is needed, loosen the valve adjusting lock nut, EXHAUST VALVES
and adjust the intake and exhaust valve clearances by turning
the valve adjusting screw right or left.

14} After adjustment, secure the adjusting screw and loosely e "~ SCREW
tighten the lock nut.

15) Recheck the valve clearances and tighten the valve adjusting
lock nut securely.

TORQUE: 20 Nm (2.0 kgf-m, 14 Ibf-ft)

16} After adjusting the intake and exhaust valve clearances of [3]
the No.1 cylinder, turn the crankshaft pulley clockwise, and VALVE ADJUSTING (2]
align the “ ¥ 2” mark on the timing belt driven pulley with SCREW LOCK NUT FEELER GAUGE
the “#T" mark on the timing belt lower cover. In this position,
the No.2 piston is at the top dead center of its compression

- Lo " . . [1]1No.4 PISTON AT TOP 2]
stroke. With the engine in this position, adjust the intake and DEAD CENTER OF No.2 PISTON AT
exhaust valve clearances of the No.2 cylinder. COMPRESSION STROKE TOP DEAD CENTER

OF COMPRESSION

17} After adjusting the intake and exhaust valve clearances of
the No.2 cylinder, adjust the intake and exhaust valve
clearances of the No.4 and the No.3 cylinders in this order in

the same procedures from the above steps 11 through 15. (6 3
No.3 PISTON : I3
. . . AT TOP DEAD No.1 PISTON A

18) Reinstall the cylinder head cover in the reverse order of CENTER OF =\ Tg,. DEA:CEN.:-ER

removal, but note the following. COMPRESSION STROKE / OF COMPRESSION

« Oi i i A I5] STROKE

Oil ‘return tube mstal!atnon (P: 7-13). TIMING BELT / 141 4T~ MARK
« Cylinder head cover installation {P. 9-5 through 7). DRIVEN PULLEY
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1. FUEL FILTER (LOW PRESSURE SIDE)

Inspection:

1) Remove the engine cover.

2) Pull the fuel filter stay toward you, and lift the fuel filter up
from the engine undercase.

3) Check the fuel filter for water accumulation or sediment. If

no water or sediment is found, lower the fuel filter back down
into the engine undercase properly.

Replacement:

Gasoline Is highly flammable and explosive.
You can be burned or seriously injured when handling fuel.
«* Keep heat, sparks, and flame away.

«» Handle fuel only outdoors.
+ Wipe up spills immediately.

If water or sediment is found in the fuel filter proceed as follows:
1} Disconnect the fuel hose connector from the motor.

2) Pinch off the fuel lines at the fuel filter with two commercially
available Fuel Hose Clips as shown.

3) Being careful to prevent fuel leakage, disconnect the fuel
hoses from the fuel filter and remove fuel filter.

4) Install the new fuel filter so the arrow mark on the fuel filter
points toward the fuel pump. Connect the fuel hoses to the
fuel filter and remove the fuel hose clips.

Secure the fuel hoses to the fuel filter with the hose clamps.

5) Lower the fuel filter into the engine undercase properly.
6) Connect the fuel hose connector to the motor with the clip

to the outside. Pump the primer bulb, and check for leaks.
Repair any fuel leaks before starting the engine.

(1 {2] FUEL FILTER
FUEL FILTER STAY
[1] FUEL HOSES

[2] '
. |FUEL HOSE CLIP
{Commercially (3] o
| available) The arrow mark indicates the
fuel flow direction.
(|
FUEL PUMP —/
SIDE
FUEL TANK
SIDE
[1] FUEL HOSES [5] FUEL FILTER
[1] FUEL HOSE CONNECTOR

[2] CuUP
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8. FUEL TANK STRAINER
(OPTIONAL FUEL TANK)

inspection/Cleaning:

prommm

asoline is highly flammable and explosive.
You can be burned or seriously injured when handling fuel.
» Keep heat, sparks, and flame away.

« Handle fuel only outdoors.
» Wipe up spills immediately.

A

FUEL TANK
HOSE
CONNECTOR

(11
FUEL TANK /S/
STRAINER

1) Drain the fuel tank into an approved gasoline container.

2) Remove the fuel tank hose connector and fuel tank strainer

from the fuel tank.

3) Remove any dirt or foreign material from the fuel tank
strainer and check for tears in the strainer mesh. Replace

the strainer if it is torn or damaged.

9. THROTTLE CABLE

Adjustment:

1) Remove the engine cover and disconnect the TP sensor

connector.

2) Disconnect the breather tube A from the silencer case.

Disconnect the 3.5 x 6.5 x 190 mm tube from the breather
tube clamp C. Remove the silencer case from the throttle

body.

3) Check the throttle cable length of the sections shown at the
throttle cam open side and the close side respectively. The
cable length at the throttle cam open side and the close side

should be 17 mm (0.67 in) from the point shown.

4) If the measurement is above or below the specification, adjust
by loosening the adjusting nut at the throttle cam open side

or the close side as needed.

[1] TP SENSOR

[1] X
BREATHER
TUBE A

BREATHER TUBE
CLAMPC

3.5x6.5 x 190 mm

TUBE

(1]

OPEN SIDE:
17 mm (0.67 in)

[3]
CLOSE SIDE: 177 mm (0.67 in)

AN
4@1

(2]
THROTTLE
CAM
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5)

6)

7)

8)

9)

Measure the throttle cable length from the end of the
threaded part to the lock nut end.

Measure at the throttle arm open side and the close side
respectively.

18 mm (0.71in)
16 mm (0.63 in)

Open side

Close side

If the measurement is above or below the specification, adjust
by loosening the adjusting nut at the open side or the close
side as needed.

Move the remote control lever to the “F” {Forward) fully open
position.

NOTE:

2]
OPEN SIDE:
18 mm {0.71in)

[l
CLOSE SIDE:
16 mm {0.63 in)

« If it is hard to move the remote control lever to the “F”
(Forward) position with the engine stopped, move the
lever while turning the propeller or propeller shaft.

«« Do not move the remote control lever with force or

damage to the gearshift system can result.

Check whether the throttle arm is in contact with the fully
open position stopper this time. If it is not, adjust as follows.

Move the remote control lever to the “N” (Neutral) position.

10) Loosen the shift pivot lock nut and remove the 6 mm lock

pin and the 6 mm washers from the shift pivot.

Disconnect the shift pivot from the throttle arm and adjust
by turning the shift pivot.

11) Install the shift pivot on the throttle arm. Move the remote

control lever to the “F” {(Forward) full open position and check
that the throttle arm is in contact with the full open position
stopper.

Then, move the remote control lever to the “N” (Neutral)
position and tighten the shift pivot lock nut.

[31 REMOTE CONTROL LEVER

[2] (4]
‘lF” IINII
(FORWARD) | (NEUTRAL)
ars
=
1] : _ .
FULL OPEN _ \
POSITION
[2]
THROTTLE ARM
[1
FULL OPEN
POSITION
STOPPER ,

[l

LOCK NUT (3]

6 mm WASHER (2)

[4]
/6 mm LOCK PIN

[5]
SHIFT PIVOT
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12) With the throttle arm in contact with the full open position 2] T
stopper, measure the clearance between the throttle lever of [1] THROTTLE LEVER 1mm (0.04in) THROTTLE

the throttle body assembly and the full open position stopper.
It shouid be 1 mm {0.04 in) or below.

Adjustment is needed if the clearance is more than 1 mm
{0.04 in).

13) Adjustment must be made as follows. Move the remote
control lever to the “N” (Neutral) position and loosen the
adjusting nuts at the open side and the close side of the
throttle cable of the throttle arm side.

14) Move the remote control lever to the “F” (Forward) full open
position.

15) Turning the adjusting nut at the open side of the throttle cable
in or out, adjust the gap between the throttle lever of the
throttle body assembly and the full open position stopper to
1 mm (0.04 in) or below.

16) Loosely tighten the adjusting nuts at the open side and the
close side of the throttle cable, and return the remote control
lever to the “N” {Neutral) position.

17) Check whether the “ ¥ “ mark on the throttle cam aligns
with the center of the throttle cam roller.
If the mark is out of alignment, adjust by turning the adjusting
nut at the close side of the throttle cable.

18) After adjustment, tighten the adjusting nuts at the open side
and the close side of the throttle cable securely.

19) Install the silencer case and connect the TP sensor connector.

« Check item
Side-mount remote control type only:

1) Remove the remote control box cover B/C (P. 15-2).

2) Move the remote control lever to the full open position and
be sure that the link joint arm is in contact with the 5 x 16
mm hex. bolt.

If not in contact, tighten the 5 x 16 mm hex. bolt until it
contacts the link joint arm.

ORBELOW - LEVER

[3] FULL OPEN

[31 POSITION
FULL OPEN STOPPER
POSITION

STOPPER

{3
ADJUSTING NUTS

[11ROLLER [2]
< *W¥ "MARK SHOULD ALIGN WITH
THE CENTER OF THE ROLLER.

i3]
“ ¥ "MARK

(4]
THROTTLE CABLE
| im (CLOSE SIDE)

l—# [51

ADJUSTING NUT

11l
5 x 16 mm HEX. BOLT

[2] LINK JOINT ARM
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10. SHIFT CABLE [1]
SHIFT LINK
Adjustment: BRACKET

1

2)

3)

4)

5)

6)

Move the remote control lever to the “N” (Neutral) position.

The * ¥ " mark on the shift link bracket should align with
the “ A " mark on the shift link.

If the marks are not in alignment, adjust as follows.

To adjust, loosen the shift pivot lock nut, and remove the 6
mm lock pin and 6 mm washers from the shift pivot.

Remove the shift pivot from the shift link, and adjust by
turning the shift pivot in or out.

Set the shift pivot on the shift link.
The “ ¥ " mark on the shift link bracket should align with
the ” A ” mark on the shift link. Tighten the lock nut.

Check whether the detent spring roller is in the shift arm

groove ["N” (Neutral) position] with the “ ¥ “ mark on the
shift link bracket in alignment with the “ A “ mark on the
shift link. (The shift arm end should align with the neutral
switch end.)

If the detent spring roller is not in the shift arm groove, loosen
the 6 x 12 mm flange bolt, and move the detent spring right
or left to adjust.

After adjustment, tighten the 6 x 12 mm flange bolt securely.

11. ALTERNATOR BELT

Inspection:

1)

2)

3)

4)

Remove the engine cover and the timing beit upper cover (P.
3-5 and 6}.

Check the alternator belt for wear and damage.
Replace the belt if it is worn or damaged (P. 3-14).

Check the alternator belt and the related parts for stain with
oil, etc. If stained, clean the stained parts and replace the
beit. :

Check the alternator belt tension or deflection.

(2]
* ¥ " MARK

[3]
“ A " MARK

(4]
SHIFT LINK

[1]1 LOCK NUT

[2]
SHIFT PIVOT

3]

2) 6 mm WASHER (2)
@/ [4)

(5] SHIFF ARM ®~—— 6 mm LOCK PIN

[31
[1INEUTRAL (7
SWITCH E!(!)LLERPETENT SPRING
| |
Tﬁ_' - 0O Ol 8x12
SHIFT ARM
[6] GROOVE
SHIFT ARM END AND [5]
NEUTRAL SWITCH END SHIFT LINK
SHOULD ALIGN.
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a. Belt tension inspection usihg belt tension gauge

1) Set the special tool at the center between the alternator belt
pulleys, and measure the belt tension.

TOOL:

Belt tension gauge 07JGG-0010101
392-490N
_ Used belt | (45 _ 50 kgf, 88 - 110 Ibf)
Belt tension
New belt 490 -568 N
(50 - 60 kgf, 110 - 132 Ibf)

2) If the belt tension is out of the specification, adjust the belt
tension.

b. Belt deflection inspection

1) Measure the belt deflection by pushing the alternator belt at
the center between the pulleys with 98 N (10 kgf, 22 Ibf) of
force.

7.7-9.0 mm
Used belt {0.30 - 0.35 in)
Belt deflection 67-7.7
7 -7.7mm
New belt (0.26 - 0.30 in)

BELT TENSION GAUGE
07JGG-0010101

2) if the belt deflection is out of the specification, adjust the
belt tension.

Belt Tension Adjustment:

1) If the beit tension or the belt deflection is out of the
specification, foosen the 10 x 80 mm flange bolt and the 8
mm flange nut and adjust the belt tension or deflection by
turning the special adjuster bolt right or left.

2) After adjustment, tighten the 8 mm flange nut and the 10 x
80 mm flange bolt in this order to the specified torque.

TORQUE:
44 N'm (4.5 kgfem, 33 Ibf-ft) (10 x 80 mm flange bolt)
24 Nem (2.4 kgf-m, 17 Ibf-ft) (8 mm flange nut)

3) Aftertightening the bolt and nut to the specified torque, check
the alternator belt tension again.
If the measurement is still out of the specification, repeat
the step 1 and 2 again.

Replacement:
1) Loosen the 10 x 80 mm flange bolt and the 8 mm flange nut.

2) Loosen the spacial adjuster bolt and move the alternator fully
to the engine side.

3) Remove the alternator belt.
» Do not contaminate the alternator belt with oil or grease.

» Do not bend the alternator belt. Store the belt by hanging
it on the wall.

[2] When pushed with
98 N {10 kgf, 22 Ibf)
) of force.

10 x 80

[
BOLT

1l

(41 _
SPECIAL ADJUSTER 8 mm FLANGE
BOLT NUT
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Installation:
Install a new alternator belt in the reverse order of removal, but
note the following.

« Tighten the 8 mm flagne nut and the 10 x 80 mm flange bolt in
this order.

TORQUE:
44 Nem (4.5 kgf-m, 33 Ibf-ft) {10 x 80 mm flange bolt)
24 N-m {2.4 kgf-m, 17 Ibf-ft) (8 mm flange nut)

» Check the belt tension or deflection {P.3-14).
= Adjust the belt tension.

12. BALANCER BELT

inspection:
1} Remove the engine cover and the timing belt upper cover (P.
3-5 and 6).

2) Check the balancer belt for wear and damage.
Replace the balancer belt if it is worn or damaged.

3) Ifthe balamcer belt and the related parts are contaminated
with oil or grease, clean them and replace the balancer belt
with a new one.

Replacement:

1} Remove the alternator belt (P. 3-14).
2) Prepare the 6 x 10 mm bolt (pitch: 1.0 mm).

3) Tighten the 6 x 10 mm bolt against the timing belt tensioner
arm securely to fix the timing belt tensioner.

4) Loosen the adjusting nut 2/3 to 1 turn. With the balancer belt
tensioner pushed to the opposite side from the belt, tighten
the adjusting nut.

= Do not turn the adjusting nut more than 1 turn to loosen it.

[2] ALTERNATOR BELT

[
ALTERNATOR

[3] CRANKSHAFT
PULLEY

AAAAAAA

(1] BALANCER
BELT

[1] TIMING BELT
TENSIONER ARM

(2] \
6 x 10 mm BOLT

[
ADJUSTING NUT (2] 22"\-,‘;:\(')‘3'ESRBELT
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5) Remove the 16 x 49 mm bolt-washer from the crankshaft = (2]
pulley using the special tool. HOLDER
{1116 x 49 mm BOLT-WASHER ~ ATTACHMENT,
» Do not use an impact wrench to remove the 16 x 49 mm \ 50 mm, OFFSET
bolt-washr. /«:F 07MAB-PY30100
TOOLS: (4] oy }
Holder attachment, 50 mm, offset  07MAB-PY30100 CRANKSHAFT
Holder handle 07JAB-001020B PULLEY =
cow
(3]
HOLDER HANDLE
07JAB-001020B
6) Remove the crankshaft pulley. [ 2] CRANKSHAFT PULLEY
16 x 49 mm BOLT- \% 2]
WASHER
7) Remove the balancer belt from each pulley. 1]
= Do not try to remove the balancer belt with force using a
screwdriver, etc.
= Do not contaminate the balancer belt with oil ar grease.
= Do not bend the balancer belt. Store the belt by hanging it
on the wall.
\s\'\"m-uﬂ"
(4] >\, [3] BALANCER BELT
BALANCER BELT £ DRIVEN PULLEY
DRIVE PULLEY  \ (EXHAUST SIDE)
Instalfation: [11 TIMING BELT
1) Remove the spark plug caps and the spark plugs. DRIVEN PU”;EY
2) Install the crankshaft puiley and loosely tighten the 16 x 49
mm boit-washer.
3) Align the “8T"” mark on the timing belt driven pulley with J

the “#T" mark on the timing belt lower cover as shown by
turning the crankshaft pulley clockwise.

NOTE:
Do not turn the crankshaft pulley counterclockwise.

“3T” MARK
il

[3]

“2T" MARK

w /L

TIMING BELT

LOWER COVER
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4) Remove the 16 x 49 mm bolt-washer and the crankshaft
pulley.

5) With the marks on the timing belt driven pulley and on the
timing belt lower cover aligned, check whether the “¥” mark
on the balancer belt drive pulley aligns with the “}” mark on
the cylinder block.

6) Remove the intake manifold assembly (P. 5-67).
7) Prepare the 6 x 100 mm bolt.

8} Remove the 12 mm bolt from the intake side of the cylinder
block.
Fix the balancer shaft (intake side) not to turn using the 6 x .
100 mm bolt.

9) Holding the balancer shaft {intake side) not to turn, be sure
that the “I” mark on the balancer belt driven pulley (intake
side) aligns with the “ 4" mark on the timing belt lower cover.
Be sure that the cutout in the balancer belt driven pulley
(intake side) aligns with the “1” mark on the balancer gear
case comp.

(11 2]
BALANCER BELT CYLINDER

DRIVE PULLEY BLOCK

1 BALANCER SHAFT
6 x 100 mm BOLT (INTAKE SIDE}

[2] 12 mm BOLT

(11
6 x 100 mm BOLT

R
2 mm Bon/ ;)%3\24

INSTALLATION {4] Set the bolt securely
HOLE in the hole in the shaft.

[11 BALANCER BELT .., .14 (3] BALANCER
DRIVEN PULLEY 121 “1” MARK ™" r AR CASE
(INTAKE SIDE) COMP.

<«— LOWER
== COVER

| v— >
| c——
@ \) "’\(
[6] CUTOUT {51 “4” MARK
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10) Align the “ 1 “ mark on the balancer belt driven pulley [2] BALANCER BELT DRIVEN PULLEY [1]
{exhaust side) with the alignment mark on the timing belt (EXHAUST SIDE)} “1* MARK

lower cover. (1

“1” MARK V4

(3]

ALIGNMENT
ﬁ MARK
(4]
TIMING BELT
[3] ALIGNMENT MARK LOWER COVER
11) Install a new balancer belt on each pulley with care not to [1] {2] BALANCER BELT
allow the alignment marks to come out of the alignment. BALANCER BELT DRIVEN PULLEY
\ (EXHAUST SIDE)
After installation, check each pulley for proper alignment. [4]
BALANCER BELT
Adjust the pulley alignment if necessary. DRIVEN PULLER <. ’

(INTAKE SIDE)
p
= (CEO IS~
—
[3] >
BALANCER BELT \,?\ D) (
DRIVE PULLEY =

[1] BALANCER BELT
TENSIONER

12) Loosen the adjusting nut and the adjusting bracket bolt 2/3
to 1turn (i.e. as loose as the tensioner is moved by the spring
force) and adjust the balancer belt tension.

[2] ADJUSTING NUT

= The balancer belt tensioner is the automatic adjustment
type. Do not push the tensioner against the belt with your
hand.

» Do not loosen the adjusting nut and the adjusting bracket

bolt more than 1 turn. [3]

ADJUSTING
BRACKET
BOLT

13) Remove the 6 x 100 mm bolt and tighten the 12 mm bolt to
the specified torque.

TORQUE: 29 Nem (3.0 kgf-m, 22 Ibf-ft}

( ﬁ ‘ 12 mm BOLT
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14) Remove oil and grease from the balancer belt drive pulley,
crankshaft pulley and the 16 x 49 mm bolt-washer, clean them
and check the oil application points on these parts (P. 6-4).

15) Install the crankshaft pulley and tighten the 16 x 49 mm bolt-
washer using the special tools.

TOOLS:
Holder attachment, 50 mm, offset 07MAB-PY30100
Holder handle 07JAB-001020B

TORQUE: 245 N-m (25.0 kgf-m, 181 Ibf-ft)

16) Check each puliey for proper alignment again. If the pulleys
are out of alignment, adjust by repeating the procedure from
the step 8 through step 11.

If the pulleys are in proper alignment, tighten the adjusting
nut and the adjusting bracket bolt to the specified torque.

TORQUE:
44 N-m (4.5 kgf-m, 33 Ibf-ft) (Adjusting nut)
12 N-m (1.2 kgf-m, 9 Ibf-ft) (Adjusting bracket bolt)

17) Remove the 6 x 10 mm bolt.

18) install the alternator belt and adjust the alternator belt tension
(P.3-14).

19) Install the intake manifold assembly (P. 5-72).

13. TIMING BELT

Inspection:
1) Remove the engine cover and the timing belt upper cover.

2) Check the timing belt for wear and damage.
Replace the timing belt if it is worn or damaged.

3) Check the timing belt and the related parts for oil and grease.
If contaminated with oil or grease, clean the parts and replace
the timing belt.

Replacement:
1) Remove the alternator belt (P. 3-14).
2} Prepare the 6 x 10 mm bolt {pitch: 1.0 mm).

3) Loosen the adjusting nut 2/3.to 1 turn. Pushing the timing
belt tensioner to the opposite side from the timing belt,
tighten the 6 x 10 mm bolt securely.

4) Pushing the balancer belt tensioner to the opposite side from
the balancer belt, tighten the adjusting nut.

5) Remove the balancer belt following the step 5 through step
7 of the Balancer Belt Replacement procedure {P. 3-16).

6) Remove the engine hanger (P. 6-10).

2

TORQUE WRENCH

(1] HOLDER ATTACHMENT,
50 mm, OFFSET /-
07MAB-PY30100/ j=-iC

T~ =
[5] HOLDER HANDLE
07JAB-001020B (4] 16 x 49 mm BOLT-WASHER

[1] ADJUSTING NUT

[2]

[1]1 TIMING BELT
TENSIONER ARM

TIMING BELT
TENSIONER

[51
6 x 10 mm BOLT
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7) Remove the balancer belt drive pulley. [1] BALANCER BELT
DRIVE PULLEY
8) Remove the timing belt from the timing belt driven pulley,
then remove the belt from the timing belt drive pulley.
* Do not remove the timing belt with force using a screw .
driver, etc. TIMING BELT
. . . DRIVE
~ Do not contaminate the belt with oil and grease. PULLEY
« Do not bend the timing belt. Store the belt by hanging it
on the wall. $
— 31 TIMING BELT
sttt DRIVEN PULLEY
Installation: {1] TIMING BELT (1] TIMING BELT
1) Remove the spark plug caps and the spark plugs. DRIVEN PULLEY DRIVEN PULLEY
2) Setthe special tool on the timing belt driven pulley as shown.
Align the “8T" mark on the driven pulley with the “#T"
mark on the timing belt lower cover by turning the driven D B
ulley.
pulley. @
TOOL: 2]
Lock nut h, 56 07LPA-ZV30200 =~ %%%
ock nut wrench, 56 mm L LOCK NUT WRENCH, [3! ==4
56 mm gy ALIGNMENT
07LPA-ZV30200 LOWER COVER L Rke
3) Align the “@" mark on the timing belt drive pulley with the (1

“1” mark on the cylinder block.

««Be sure that the timing belt drive pulley and the timing
belt guide plate are installed properly when the alignment
marks are aligned. If there is a gap between the pulley and
the plate, the pulley and the plate are not in proper
alignment.

Align properly (P. 6-11).

[2]
CYLINDER BLOCK “1“ MARK

(4]
TIMING BELT

DRIVE PULLEY (31 “ @” MARK
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4)

5)

6)

7)

8)

9)

Install a new timing belt on the timing belt drive pulley and
on the timing belt driven pulley in this order. Take care not
to allow the alignment marks to come out of alignment.

After installation, be sure that the alignment marks are in
proper alignment.

Remove oil and grease from the timing belt drive pulley and
the balancer belt drive pulley, clean them and check the oil
application points on these parts (P. 6-4).

install the balancer belt drive pulley and install the engine
hanger (P. 6-10).

Remove the 6 x 10 mm bolt and loosen the adjusting nut
2/3 to 1turn (i.e. as loose as each tensioner is moved by the
spring force).

Retighten the adjusting nut.

» Each tensioner is the automatic adjustment type. Do not
push the tensioners against the belt with hand.

Install the crankshaft pulley and loosely tighten the 16 x 49
mm bolt-washer.

10) Turn the crankshaft pulley 5 to 6 turns clockwise.

11) Adjust the timing belt tension (P. 3-22).

(4}
TIMING BELT
DRIVE

PULLEY

~ B3
TIMING BELT
DRIVEN PULLEY

[1] BALANCER BELT
DRIVE PULLEY

[2]
6 x 10 mm BOLT

[l (21
CRANKSHAFT - 16 x 49 mm
PULLEY BOLT-WASHER

o
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12) Check whether the cutout in the crankshaft pulley aligns with
the “4T” mark on the timing belt lower cover.
If they are not in proper alignment, reinstall the timing belt.

13) Remove the 16 x 49 mm bolt-washer and the crankshaft
pulley.
Install the balancer belt (P. 3-16).

14} After installing the balancer belt, tighten the 6 x 10 mm bolt
against the timing belt tensioner and {oosen the adjusting
nut 2/3 to 1 turn.

Adjust the balancer belt tension.

Timing Belt/Balancer Belt Tension Adjustment:

Be sure that the valve clearance is correct before adjusting the
belt tension (P. 3-5).

The balancer belt tension and the timing belt tension should be
adjusted simuitaneously.

1) Turning the crankshaft pulley clockwise, align the “8T“ mark
on the timing belt driven pulley with the “4T“ mark on the
timing belt lower cover.

Check also that the cutout in the crankshaft puliey aligns with
the “4T“ mark on the timing belt lower cover,

2) Loosen the adjusting nut and the adjusting bracket bolt 2/3
to 1turn and be sure that the balancer belt tensioner moves
freely to the opposite side from the belt (i.e. belt loosening
direction).

* Do not loosen the adjusting nut and the adjusting bracket
bolt more than one turn.

2] (21
CUTOUT

(1] CRANKSHAFT
PULLEY

TIMING BELT
LOWER COVER

[1] TIMING BELT
DRIVEN PULLEY

T MARK
4]
TIMING BELT
LOWER COVER “4T” MARK
[11 CRANKSHAFT (21 (2] CUTOUT

PULLEY CUTOUT
\ fo

TIMING BELT

“1" MARK LOWER COVER
[11ADJUSTINGNUT 51 bt ANCER BELT
\ TENSIONER
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3) Be sure that each alignment mark is in proper alignment,
turn the crankshaft pulley 2 turns clockwise, then slowly turn
it clockwise further by 3 notches of the timing belt driven
pulley gear. Then, return the crankshaft pulley
counterclockwise by 1 notch of the timing belt driven pulley
gear.

If the crankshaft pulley was turned more than 3 notches of
the timing belt driven pulley gear, turn the crankshaft pulley
clockwise to bring the No. 1 piston at its compression
stroke, then repeat the belt tension adjustment procedure
explained above. Be sure that the spark plugs are installed
properly.

4) Tighten the adjusting nut and the adjusting bracket bolt to
the specified torque.

TORQUE:
44 N-m (4.5 kgf-m, 33 Ibf-ft}) (Adjusting nut)
12 Nem (1.2 kgf-m, 9 Ibf-ft) (Adjusting bracket bolt}

* Note that each belt tensioner is the automatic adjustment
type. Do not push the tensioners toward the belt with hand.

14. VAPOR SEPARATOR
A warnine B

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

« Keep heat, sparks, and flame away.
« Handle fuel only outdoors.
« Wipe up spills immediately.

Cleaning:

1) Disconnect the 3.5 x 6.5 x 190 mm tube from the underside
of the silencer case and connect it to the vapor separator
drain joint.

2) Tilt up the outboard motor.
3) Loosen the drain screw to drain the vapor separator, and
check for water and dirt in the vapor separator. If the water

or dirt was detected, clean the vapor separator.

Tilt down the outboard motor and tighten the drain screw
securely.

M \_/
S &S

¢ g7
\/N_F/ m\%/

[1] Advance [2] Return
three notches. one notch.
[2] ADJUSTING NUT

1l

ADJUSTING
BRACKET
BOLT
\J [11 c
SILENCER
T CASE
[2]
3.5x6.5x 190 mm
TUBE
[3]
DRAIN SCREW
[4]
DRAIN JOINT
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4) Connect the fuel hose connector to the outboard motor and
feed the gasoline using the primer buib.

§) Turn the ignition switch to the ON position and operate the
fuel pump assembly.
Turn the ignition switch to the OFF position.

« Do not start the starter motor.

6) Tilt up the outboard motor and drain the gasoline by
loosening the drain screw.

7) Repeat the above steps 5 and 6 three times.

8) Tiit down the outboard motor. Start the engine and run it for
about one minute. Stop the engine.

9) Tilt up the outboard motor and drain the gasoline by
loosening the drain screw. Check for water and dirt in the

gasoline.

10) Tighten the drain screw securely and tilt down the outboard
motor.

11) Connect the 3.5 x 6.5 x 190 mm tube to the silencer case.

15. BREATHER ELEMENT

Inspection:

1) Remove the engine cover.

2} Disconnect the TP sensor connector.

3) Disconnect the breather tube A from the breather element
cover.

4) Remove the 6 x 50 mm flange bolt and remave the breather
element cover and the breather packing.

;ﬁ@f@ B

{11
FUEL HOSE CONNECTOR

(]
POWER TILT SWITCH

2l =
@ [2]1 UP
h

2~
[3] DOWN

[1]1 TP SENSOR

(2]
TP SENSOR
CONNECTOR

[2] BREATHER ELEMENT
COVER

(3]
BREATHER
PACKING
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5) Remove the two breather elements from the breather (2]
element cover and check the elements. [11BREATHER ELEMENT “CLEAN SIDE”
COVER \ MARK
6) If the oil drips from the elements or the elements are m \
contaminated or clogged with dirt, replace the elements. N
<) CLEAN
7) Install the elements with the side marked with “CLEAN SIDE” SIDE
-toward the breather tube. \I O
{31 BREATHER
ELEMENTS

8) Insert the first element to the position 13 mm (0.5 in) from
the breather packing installation surface.
Install the second element so that it mates with the breather
packing installation surface.

9) Install the breather element cover on the silencer case and
connect the breather tube A to the breather element cover.

10) Connect the TP sensor connector.

1 [1] First element installation

position:

13 mm
(0.5 in)

C _I{ 1sn;
[3] [2]

Second element installation ELEMENTS
position: /r 7/

I Jf JULR

3-25

Page: 83 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http//www.ReadManuals.Com


http://www.ReadManuals.Com

4. ENGINE COVER/TIMING
BELT UPPER COVER oo

1. ENGINE COVER/REAR SEPARATE CASE 2. TIMING BELT UPPER COVER

1. ENGINE COVER/REAR SEPARATE CASE

a. REMOVAL/INSTALLATION

® Engine cover

(2]
ENGINE COVER

i

[l
HOOD DAMPER (4)

[3]
+8x 16 mm
SOCKET BOLT (3)

(4]

ENGINE COVER HOOK (3)
ADJUSTMENT: P. 4-2
INSTALLATION:

Apply grease to the roller.

® Rear separate case

6 x 20 (4) P [

1
REAR SEPARATECASE  ~
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b. ADJUSTMENT [1] <FRONT SIDE>
) (2]
ENGINE COVER HOOK MEASUREMENT
POINT 4.8-58 mm
1) Tighten the 8 x 16 mm socket bolt at the center of the long (0.19 - 0.23 in)
hole in the engine cover hook. :
2) Install the engine cover on the outboard motor and secure
the front/rear cover lock levers. @ @EED) “H,
- < ~ \
3) Besurethat the gap between the engine cover and the engine o, 0O
undercase is 4.8 - 5.8 mm (0.19 - 0.23 in) as shown. o | o
0. BN o]
» Measure the gap at the front side and the rear side [3]
respectively. <REAR SIDE)
4) If the measurement is outside the specification, adjust as 48-58mm

follows. (0.19 - 0.23 in) &)

<'>
;

[4] MEASUREMENT POINTS

5) Regwoc\j/‘e thehengme co:gr. Lsogsen thoe 189x 1 06 2r’gm sgcket bt?!ts [1] <FRONT SIDE>  [2]
and a jl-lstt e gapto 4.8-5.8 mm (0.19 - 0.23 in) by moving ENGINE COVER HOOK
the engine cover hook up or down.

» Adjustment must be made at the front side and the rear

side respectively. S \

6) After adjustment, tighten the 8 x 16 mm socket bolts securely.
{31
8 x 16 mm SOCKET BOLT

[4] [5]
{REAR SIDE> ENGINE COVER HOOKS

8 x 16 mm SOCKET BOLTS
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2. TIMING BELT UPPER COVER

a. REMOVAL/INSTALLATION

Remove the engine cover. Disengage the locking tabs of the timing belt upper cover from the timing belt lower cover and
remove the timing belt upper cover.

[10]

LOCKING TABS (2]
TIMING BELT UPPER COVER
91

BREATHER TUBE B

INSTALLATION:
Check for cracks or other
damage and install.

(3]
BREATHER TUBE A

INSTALLATION:

Check for cracks or other damage
and connect the larger diameter
end of the hose to the breather
element cover.

] 7 N
(4]
TUBE CLAMP D15

8]
TUBE CLIP B12.5 (2) ——»

. > .
(7] A < \_.

BREATHER TUBE [6] i >
JOINT TIMING BELT ‘-’ (5]
LOWER COVER \\\ ﬁ BREATHER ELEMENT COVER
b. DISASSEMBLY/ASSEMBLY )
(21
] €3« GROMMET (2)
SEAL RUBBER /' /

=

L -

L N~
&, \—”/\D

m}\& N

Al

&

[5] ~———— COLLAR (2}
HARNESS CLIP

[4] TUBE CLIP
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" INJECTION (PGM-FI
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1. SERVICE PRECAUTIONS
2. VACUUM CONNECTIONS
3. CIRCUIT DIAGRAM
4. TROUBLESHOOTING
PROGRAMMED FUEL INJECTION SYSTEM
(PGM-FI SYSTEM)
« ECM TERMINAL ARRANGEMENT
» TROUBLESHOOTING GUIDE
TROUBLESHOOTING CHART
a. ECM
b. MAP SENSOR
c. TP SENSOR
d. PULSER COIL SENSOR 1, 2
e. ECT SENSOR
f. IAT SENSOR
IDLE CONTROL SYSTEM
« TROUBLESHOOTING GUIDE
+ IDLING
TROUBLESHOOTING CHART
a. IAC VALVE
ALERT SYSTEM
» OIL PRESSURE TEST
TROUBLESHOOTING CHART
a. CONTINUOUS SOUND
b. INTERMITTENT SOUND
¢. OVERHEAT SENSOR

FUEL SUPPLY SYSTEM
» TROUBLESHOOTING GUIDE
- HOW TO RELIEVE FUEL PRESSURE
» FUEL PRESSURE MEASUREMENT
» FUEL LINES
» FUEL INJECTORS
» PRESSURE REGULATOR
« FUEL FILTER (HIGH PRESSURE SIDE)
» FUEL PUMP UNIT
» MAIN RELAY
TROUBLESHOOTING CHART
a. HIGH PRESSURE FUEL
b. FUEL INJECTOR POWER LINE
c¢. PGM-FI MAIN HARNESS/WIRE HARNESS
(POWER SUPPLY LINE}
5. SILENCER CASE
6. THROTTLE BODY ASSEMBLY
7. FUEL PUMP (LOW PRESSURE SIDE)
8. FUEL INJECTORS
9. VAPOR SEPARATOR/FUEL PUMP UNIT
10. INTAKE MANIFOLD ASSEMBLY
REMOVAL/INSTALLATION
11.INTAKE MANIFOLD/IAC VALVE
12. FUEL FILTER (LOW PRESSURE SIDE)/FUEL TUBE
13.PCV VALVE
14. FUEL TANK (OPTIONAL PART)

1. SERVICE PRECAUTIONS

1) PGM-F| troubleshooting
* First, check the MIL of the indicator.

« Be sure to turn the ignition switch OFF before disconnecting

and connecting the ECM connector.

» After inspection and repair, reset the ECM memory (F. 5-6).

2) Fuel line removal/installation

» Do not smoke while working on the fuel system. Keep open

flame or sparks away from the work area.

 Disconnect the battery cable from the battery negative {-)

terminal.

» Before removing and installing the fuel line, relieve the fuel
pressure by loosening the service check bolt, as described _ _

in of “How to relieve fuel pressure (P. 5-43)".

Service check bolt torque: 12 N-m (1.2 kgf:m, 9 Ibfft)

 Replace the sealing washers when the fuel pressure is

relieved and/or the fuel line is disassembled.

INDICATOR LIGHT

© 4 -0
e @\ MIL
SERVICE CHECK

BOLT

SHOP TOWEL

N

SEALING WASHER
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3)

4)

5)

+ Clean the flare nut joint part of the fuel pipe before installing
the fuel pipe.

* Install the injector noting the connector angle.

Check after operation:
« Check the parts for secure installation and the bolts, screws
and other fasteners for secure tightening.

« Connect the battery cable to the battery negative (-)
terminal.

Fuel leak check:

* Turn the ignition switch ON {but do not turn the starter)
after connecting the fuel lines. The fuel pump unit should
operate for approximately 2 seconds and the fuel pressure
in the high pressure side fuel line should rise. Repeat this
operation 2 or 3 times and check for fuel leakage.

When the boat is equipped with radio equipment:

The ECM and its wires are designed to be unaffected by radio
waves. However, the ECM can malfunction when it senses
an extremely powerful electric wave. Note the following to
avoid malfunction of the ECM.

- Install the antenna and the body of the radio equipment at
least 50 cm (20.0 in) away from the ECM, remote control
cable A/B and the remote control box.

« Antenna wire must not be too iong compared with the
remote control cable A and other cables/wires.

» Do not mount radio equipment of large output power on
the boat. (The maximum output power of the radio
equipment should be 10 W when mounted on a boat.)

FLARE NUT
JOINT PART
FUEL PIPE
O
SEALING WASHERS
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2. VACUUM CONNECTIONS
'
;
— ﬁ@ o @\ o =] ©)

|

@ FUEL TANK

@ FUEL FILTER (LOW PRESSURE SIDE)
(® FUEL PUMP (LOW PRESSURE SIDE)
(® OVERHEAT SENSOR

® PULSER COIL

(® OIL PRESSURE SWITCH

@ ECT SENSOR

PCV CHAMBER

(® PCV VALVE

(9 FUEL INJECTOR

® ©
®Q

@ IAT SENSOR

@2 PRESSURE REGULATOR

@3 1AC VALVE

4% MAP SENSOR

@ TP SENSOR

(5 SILENCER CASE

() VAPOR SEPARATOR

(® FUEL PUMP UNIT

@9 FUEL FILTER (HIGH PRESSURE SIDE)
@ FUEL PUMP FILTER
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3. CIRCUIT DIAGRAM

]5 ax] gy 2 PG L‘“‘“‘—l
A-17 B-4 =
1GP2 P2 ———
A P P s h
C::-:: o | [ h T
= pcor N4 —— 1
@6 amp T [ ® ]
n2,3 o I % [
P
Frz A1
A8 vCC1 TXD/RXD| A-20 @
A-6 . MIL _A‘_____@_
oo |2 u?Mj
AT voce acv. 210
L L) ey YT haa
A2 1A onL 1A% @
A2 @ =
A3 yon 61,4 2 ® —
623 | ®
& ® AR e Tacho |18 f Q—B
sz |22
A23
OPS ACG
AR ew scs ®
@ Q,I? @ EMS 1 @'i
= = EMS 2 %
(O BATTERY (12 WARNING BUZZER
@ GROUND i® TACHOMETER
(® To STARTER MOTOR (9 ALTERNATOR INDICATOR LIGHT
(@ STARTER MAGNETIC SWITCH 0 ALTERNATOR IC REGULATOR
(5 MAIN RELAY @) SERVICE CHECK CONNECTOR
(® FUEL PUMP UNIT @ EMERGENCY STOP SWITCH
@ PULSER COIL SENSOR 2 @ NEUTRAL SWITCH
PULSER COIL SENSOR 1 @3 OIL PRESSURE SWITCH
@ECM & OVERHEAT SENSOR
(9 FUEL INJECTOR @ ECT SENSOR
@ MIL @ IAT SENSOR
@2 1AC VALVE @ TP SENSOR
(3 OIL PRESSURE LIGHT @ TRIM ANGLE SENSOR
(2 OVERHEAT LIGHT ) TRIM METER
(9 IGNITION COIL 1 &) MAP SENSOR

(@ IGNITION COIL 2
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4. TROUBLESHOOTING

The ECM (Engine Control Module) has the self-diagnosis function which turns the MIL (Malfunction Indicator Lamp) ON
when it detects an abnormality with the input/output system. Short-circuit the service check connector when then MIL is
ON. The MIL should blink indicating the probable problem part by the number and length of the blinks. When multiple
problems occur simultaneously, the MIL can indicate them by blinking separate codes, one after another.

Codes 10 and after are indicated by a series of long and short blinks. The number of long blinks equals the first digit and
the number of short blinks equals the second digit. When the overheat sensor is faulty, the overheat light as well as the
MIL should blink simultaneously.

If the ECM body is faulty, the MIL turns ON and it stays ON when the service check connector is short-circuited. If the MIL
blinks by short-circuiting the service check connector, detect the probable problem part by referring to the Troubleshooting
Guide on page 5-10, and troubleshoot following the troubleshooting flow chart.

Observe the following instruction when using the troubleshooting flow chart.
. Lighting and blinking procedure of MIL
1) Allow the MIL to blink.

When the MIL is ON, short-circuit the red 2P service check connector located inside the ECM case using the special tool
(SCS short connector).

c— SCS SHORT
1 Sk CONNECTOR
= 07WPZ-0010100

ECM COVER \%‘/
SERVICE CHECK

CONNECTOR (2P) (RED)

2) Check the number of blinks.

Count the number of blinks when the MIL starts blinking. The diagnostic trouble code (DTC) is indicated repeatedly.
The number of long blinks equals the first digit and the number of short blinks equals the second digit of the DTC.

Separate problems:
6 @ J_n.. .. noon._ =see DTc 1.

@ e mnne. nnn e =See DTC 3.

mnnnn. v =See DTC 14.

. / Multiple problems:
NN ... =Gee DTC 1 and 3.
\Q Q)

AT v =See DTC 3 and 4.

/ e . =See DTC 1 and 14.

9-9
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ECM reset procedure

= Perform the following steps 4 through 6 within 20 seconds to reset the ECM.

h]

2)

3)

4)

5)

6)

1)

2)

Turn the ignition switch OFF.

Short-circuit the 2P service check connector (red) located inside the ECM case using the special tool (SCS short connector)
(P. 5-B).

Turn the ignition switch ON.

With the lanyard clip engaged in the emergency stop switch, press the emergency stop switch for 0.5 seconds or more,
then release the switch for 0.1 seconds or more. Repeat this procedure 5 times.

Proceed immediately to steps 5 and 6. Steps 4 through 6 must be performed within 20 seconds.

Be sure that the buzzer sounds twice.
+ The MIL should stay ON.

Turn the ignition switch OFF. (ECM reset procedure completes.)

0.5 sec.
or more

OFF(::e(I::::)) —, U I—l U U "‘—

-+ (0.1 sec. or more

IGNITION T \GNITION
SWITCH ON ————> Within 20 sec. SWITCH OFF
BUZZER ; OFF

Final procedure (After troubleshooating)
Disconnect the SCS short connector from the service check connector.
- Note that the MIL stays ON while the SCS short connector is connected to the service check connector.

Be sure to reset the ECM after troubleshooting.

The MIL can turn ON or blink when the ECM detected poor or loose contact of a connector. If it is hard to identify the
problem part by following the troubleshooting flow chart, check the two connectors of the ECM and the connector of the
probable problem part and clean or repair the connector(s} if necessary.

If the problem cannot be identified by the above procedure, check by following the troubleshooting flow chart for the
throttle cable (P. 3-10), idle adjustment (P. 5-31) and the fuel supply system ({P. 5-42).

<Troubleshooting precautions>
» The MIL goes OFF when the ignition switch is turned OFF, and it does not turn ON again when the ignition switch is ON

unless the abnormality is detected again.

The MIL blinks when the SCS short connector is connected to the 2P (red) service check connector and the ignition
switch is turned ON, because the memory of the problem is stored in the ECM. Turn the ignition switch ON again and,
even though the MIL does not turn ON again, connect the SCS short connector to the 2P (red} service check connector to
short and check the DTC.

» When the ignition switch is turned ON with the special tool {test harness) disconnected during the inspection per the

troubleshooting flow chart, the MIL can turn ON. Be sure to reset the ECM.

5-6
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Use the test harness (special tool) and a commercially available digital volt-ohmmeter for the inspection per the
troubleshooting flow chart. Remove the ECM cover to connect the test harness to the ECM (P. 5-31).

Disconnect the test harness sensor connector if instructed to do so during the inspection.

DIGITAL VOLT-OHMMETER
e (Commercially available)

B (6P) CONNECTOR

TEST HARNESS
07WPZ-ZW50100

TEST HARNESS
SENSOR CONNECTOR

/ A\
( N
B1 B2 B3 Al A2 A3 A4 AS AG A7 A8 A3 AIDATT A12A13 A14A15 A16 AL7
© © © ©000000V0OOOOOOOOO
B4 B5 B6 A1B A19 A20 A21 A22 A23 A24 A25 A26 A27 A28 A29 A30 A31 A32 A33 A34
© © © 00000000000V OOO
y )
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PROGRAMMED FUEL INJECTION SYSTEM

® ECM TERMINAL ARRANGEMENT Bl| BLACK | Br| BROWN
' Y | YELLOW | O | ORANGE

Bu| BLUE Lb{ LIGHT BLUE
34 kX] 32 3 30 2%
2 | so | w |ems | N o | ey G | GREEN | Lg] LIGHT GREEN
2 SwW +
2 [ o [ o 2 2 P R | RED P { PINK
TA | OPS | EMSY
Lar e OFL | Tac W| WHITE [ Gr| GRAY
17 16 15 14 13 2 |'n 10
IGP2 | THL | TOH | SCS [PCIM | PC2P | FLR2 | IACV
[ 8 7 6 5 [) ) 2 1 H
IGP1 fvecr jvecz| PB | ACG | PGP | BUZZ | FLR | MIL H_arness side connel-:tor
1 viewed from front side
34P connector {A)
Il:"'“i“" m’; Terminal Name Content ' Signal
With MIL ON: Approx. OV
1 R/Bu MIL MiL Turns the MIL ON. With MIL OFF: Battery voltage
ior 2 secg\;\ds after ignition switch ON:
: pprox.
2 Lg/R FLR1 Fule pump relay Drives the fuel pump relay. 2 seconds after ignition switch ON: Battery
voltage
: With buzzer ON: OV
3 Y/G BUZZ Buzzer Drives the buzzer. With buzzer OFF: Battery voltage
- Detects the top dead center
Pulser coil sensor 1 el . . . R .
4 (o] PC1P Tet © ¢ | crank position and the With engine running: Pulse signal
positive (+) side engine speed.
Detects the alternator With alternator indicator light ON: OV
5 W/Bu ACG Alternator reguistor signal. With indicator light OFF: Battery voltage
. . With ignition switch ON: Approx. 3V
6 W/R PB MAP sensor Detects the suction air At idle (varies according to engine speed):
: prassure. Approx. 1.5V
Sensor output Outputs the sensor voitage | With ignition switch ON: Approx. 5V
Lg/BI VCC2  |vohage {trim angle sensor). With ignition switch OFF: Approx. 0V
Sensor output With ignition switch ON: Approx. 5V
8 Briy veer voltage Outputs the sensor voltage. | with ignition switch OFF: Approx. 0V
. Power source for the ECM With ignition switch ON: Battery voltage
9 Y/8i IGP1 ECM main power 1 control circuit. With ignition switch OFF: Approx. OV
IAC valve, negative : With engine running: Puise signal of approx.
10 P IACV ~ () side Drives the IAC valve, OV — battery voltage
. ior 2 secoo\;:ds after ignition switch ON:
. pprox.
11 Lg/R FLR2 Fuel pump relay Drives the fue! pump relay. 2 seconds after ignition switch ON: Battery
voltage
. Detects the top dead center,
Pulser coil sensor 2 s - . . .
12 Gr/iW PC2P Y . * 1 crank position and the With engine running: Pulse signal
positive {+) side engine speed.
Puiser coil sensor 1, | Ground for the puiser coil
13 Br/Bu PC1M negaitive (=) side sensor 1.
Detects the service check " .
. - : T With the terminal connected: Approx. 0V
14 Low scs Service check signal fﬁ;n:&cxs(iPé_??:g:’(s){gnal with the terminal disconnected: Approx. 5V
With ignition switch ON: Varies according
18 R/G TOH Overhest sensor g?:‘%cetf;t'::,:.xm"s' port Bo1eidla8u\7t port temperature: Approx.
Oerccrs the throvlevaive | SRS 100"
etects the throttle valve :2.50 -3,
16 R/BI THL TP sensor angle. BF130A: 4.25 - 4.856V
With throttle fully closed: 0.44 — 0.56V
. Power source for the ECM | With ignition switch ON: Battery voltage
7 /Bl IGP2 ECM main power 2 control circuit. With ignition switch OFF: Approx. OV
18 Gr TACHO |Tachometer g;:“:‘,"s the engine running | \yish, engine running: Pulse signal
f N Turns the oil pressure light | With oil pressure light ON: Battery voltage
19 M OPL Oil pressure light ON. P e With oil pressure light OFF: Approx. OV
Pulser coil sensor 2, | Ground for the pulser coil
2 Br/R PC2m negative (-} side sensor 2
‘ With emergency stop switch ON: Approx. 0V
Emergency stop Detects the emergency sto| . : A
22 BIR EMS1 Switeh 1 switch 1 signal. P \\I'\g'ttr;:;nergencv stop switch OFF: Battery
A With oil pressure switch ON: Approx. OV
23 Y/R OPS Ol pressure switch Detacts the oil pressure. Wilth oil pressure switch OFF: Battery
voltage
: . With ignition switch ON: Varies according
Detects tha suction air : s f
24 RY TA {AT sensor tempoerature. :_’013::?:&? air temperature: Approx.
. Ground for the ECM control
25 G/BI LG1 Logic ground 1 circuit
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Bl | BLACK Br| BROWN
Y | YELLOW || O | ORANGE
34 ] 33 | 32 | 3 ) 27 | 28 Bu| BLUE Lb| LIGHT BLUE
S NL
LM | sw oMY G | GREEN [ Lg] LIGHT GREEN
24 23 22 21 8
&?1 TA | ops | EMS1 { PC2M (;F?\_ T1AC R | RED P { PINK
HO
17 16 15 14 13 12 1 10 W WHITE Gr GRAY
16P2 | THL | TOH | scs |PciM | pc2p | FLR2 | tACY
9 B 7 6 5 4 3 2 1 H
IGPY VCC1 | vCC2 PB ACG | PC1P | BUZZ | FLR MIL H.ar“ess S|de connet.:tor
1 viewed from front side
34P connector (A)
"I\'It:rminal Zgill:r Terminal Name Content Signal
IAC valve, positive {(+)| n.; With engine running: Pulse signal of approx.
26 BriW IACV + | e Drives the IAC valve. OV - battery voltage
. . With overheat light ON: Approx. OV
27 R OHL Overheat light Turns the overheat light ON. With overheat light OFF: Battery voltage
. Detects the neutral switch | With neutral switch ON: Approx. 0V
30 BI/G NLSW Neutral switch signal. With neutral switch OFF: Battery voltage
With emergency stop switch ON: Approx. 0V
3 BI/R EMS2 E\:‘ii’gﬁez"cy stop Eﬁ?:':szﬂs‘% anjergency stop Wi'th emergency stop switch OFF: Battery
: . voltage
Detects the engine With ignition switch ON: Varies according to
32 RW ™W ECT sensor temperature. engine temperature: Approx. 0.1 4.8V
33 G SG Sensor ground Ground for the sensor —_—
. Ground for the ECM control
34 G/BI LG2 Logic ground 2 circuit
6 5 4
INJ1,4 PG1 PG2
3 2 1
IN23 1 lera 62,3 Harness side connector
viewed from front side
6P connector (B)
L«::minal !‘éill:r Terminal Name Content Signal
1 B/Bu | IG2,3 |jgniioncoilNo.2/ | prives the ignition coil. g‘(,"ftfa"t‘-g:;j g Pulse signal of approx.
Ignition coil No.1/ : P . With engine running: Pulse signal of approx.
2 BI/Y 1G1, 4 No.4 Drives the ignition coil. OV - battery voltage
3 B INJZ. 3 No.2/No.3 fuel Drives the No.2/No.3 fuel With engine running: Pulse signal of approx.
u ' injector injector. 0V - battery voltage
Ground for ECM control
4 Br/BI PG2 Power ground 2 circuit
5 Br/BI PG1 Power ground 1 Si:ggirt\d for ECM control
6 B INJ1. 4 No.1/No.4 fuel Drives the No.1/No.4 fuel With engine running: Pulse signal of approx.
u ' injector injector. 0V - battery voltage
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* TROUBLESHOOTING GUIDE

No. of blinks of MIL MIL Probable problem part Page
* Open circuit in MIL wire
MIL does not turn Q » Blown MIL bulb 5-11
ON/blink  Open circuit in ECM ground wire
* Faulty ECM

» Short circuit in service check connector wire
» Short circuit in MIL wire

MIL staying ON » Short circuit in sensor system power supply line 5-12
» Open circuit in power supply line for ECM
* Faulty ECM
» Disconnected MAP sensor connector
3 « Short or open circuit in MAP sensor wire 5-20

- Faulty MAP sensor

« Loosely connected or disconnected pulser coil sensor

connector 5-24
* Short or open circuit in pulser coil sensor 1 wire
* Faulty pulser coil sensor 1

» Disconnected ECT sensor connector
» Short or open in ECT sensor wire 5-26
« Faulty ECT sensor

« Disconnected TP sensor connector
« Short or open circuit in TP sensor wire 6-22
* Faulty TP sensor

* Loosely connected or disconnected pulser coil sensor

connector 5-24
» Short or open circuit in pulser coil sensor 2 wire
* Faulty pulser coil sensor 2

- Disconnected IAT sensor connector
+ Short or open circuit in AT sensor wire 5-28
« Faulty IAT sensor

10

» Disconnected IAC valve connector
» Faulty IAC valve 5-33
» Short or open circuit in IAC valve wire

14

 Disconnected overheat sensor connector
+ Short or open circuit in overheat sensor wire 5-40
+ Faulty overheat sensor

24

(OSROS RO RGN EOS RO RO RO O,

« DTC 10 and after are indicated by a series of long and short blinks. The number of long blinks equals the first digit and
the number of short blinks equals the second digit.

+ If the number of blinks of the MIL is other than those listed above or when the MIL stays ON, it indicates that the ECM
is faulty.

The MIL can indicate the multiple DTC codes by blinking the separate codes one after another. See the following table
for the probable problem part of the multiple problems shown.

No. of blinks of MIL MIL Probable problem part Page
3and7 {:} Open circuit in sensor output voltage line (brown/yellow). 6-20 and 22
L . 5-20, 22, 26,
3,6,7,10 and 24 {:} Open circuit in sensor ground line {green). 28 and 40
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a. ECM

® MIL does not come on {MIL does not come on for 2 seconds with the ignition switch ON.)

The MIL should come on for 2 seconds with the ignition switch ON. If the MIL does not come on or blink by short-
circuiting with the service check connector, see the SCS line inspection flow chart (P. 5-12).

Turn the ignition switch ON.
Check whether the warning buzzer
sounds twice.

< Does the buzzer sound?

YES

Check whether the alternator indi-
cator light comes on with the
ignition switch ON.

NO

< Does the light come on? N NO

YES

1) Turn the ignition switch OFF.

2) Connect the test harness
between the ECM and the
connector.

3) Connect the test box A1 termi-
nal to the body ground.

4) Turn the ignition switch ON,

5) Check whether the MIL comes
on.

< Does the light come on?

YES

Substitute a known-good ECM
and recheck.

NO

Check the Fi 30A fuse.

< Is it normal?

YES

NO | - Replace the FI 30A fuse (P. 17-19).

* Repair short in the Y/Bl wires
between the main relay and the
ECM, injector, ignition coil, MIL,
alternator Indicator light and the
alternator.

« Repair open in the Y/Bl wires that
go to the main relay.

* Repair open in the W/R wire
between the Fl 30A fuse and the
main relay.

* Check the main refay (P. 5-49)

¢ Repair short in the Bu/Y wire
between the main relay and the
fuel pump unit.

Repair open in the Y/Bl wires
between the MIL, alternator indi-
cator light and the main relay.

JUMPER
WIRE

Al

VelelslelvielslnlelslslnlelslsTe
OOOOOOOGOGOOOOO0)

[e1014]
OO0

TEST HARNESS

* Replace the blown bulb of the
MIL.

» Repair open in the R/Bu wire
between the ECM and the MIL.
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e MIL comes on but it does not blink by short-circuitng with the service check connector.

» MIL stays on with the service check connector short-circuited.

» When there is an open in the service check wire and a failure occurred, the MIL comes on but it does not blink by short-
circuiting the service check connector.

1) Turn the ignition switch ON.

2) Connect the SCS short connec-
tor to the service check connec-
tor (P. 5-5).

3) Check the number of blinks of
the MIL.

< Is the MIL blinking?

NO

1) Disconnect the SCS short con-
nector from the service check
connector.

2} Check whether the engine starts.

I

< Does the engine start?

NO

N

To P.5-13

YES

YES

Perform each of the inspections
according to the Troubleshoating
Guide {P. 5-10).

1) Turn the ignition switch OFF.

2) Connect the test harness to the
ECM and the connector. Note
that the test harness sensor
connector must be discon-
nected this time,

3) Turn the ignition switch ON.

4) Measure the voltage between
the test box’s positive (+) Al14
terminal and the negative {-)
A34 terminal.

< Is there 4.30-5.25V ?

YES

1) Turn the ignition switch OFF.

2) Connect the test harness sensor
connector.

3) Turn the ignition switch ON.

4) Measure the voltage between
the test box's positive (+) A14
terminal and the negative (-}
A25 and A34 terminals.

[

< Is there 4.30-5.25V ?

YES

1) Connect the SCS short connec-
tor to the service check connec-
tor (P. 5-5).

2) Measure the voltage between
the text box's positive (+) A14
terminal and the negative (-)
A25 and A34 terminals.

N

To P.5-13

TEST HARNESS

Al4

jelefe}
000

OOOOOOOOOOOOO(KOOO
OOOOOOOOOOOOOOOO(P

A25

A34

NO

recheck.

Substitute a known-good ECM and

Al14

SO0
Q00

QOO00O0

QOOQOOOOO00O0C {OOO

OOOOOOOO?

A25

A34

NO Repair short

the ECM and

in the Lg/W wire between
the service check connector.

Al14

D100
QOO0

[SISINISISINT N
VOO0OPWO

4

A I R I A TS T S AR T A

YIQOOVLLOCY

A25

A34
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From P. 56-12

N4

< Is there 430 - 5.25V ?

NO

1) Disconnect the SCS short con-
nector form the service check
connector.

2} Turn the ignition switch OFF.

3) Disconnect the 34P connector
from the ECM.

4) Turn the ignition switch ON.

5) Check whether the MIL comes
on.

< Does the MIL come on?

NO

Substitute a known-good ECM
and recheck.

From P. 5-12

1) Turn the ignition switch ON.

2) Disconnect a connector of each
of the MAP sensor and the TP
sensor, and check the MIL.

< Is the MIL staying on?

YES

Disconnect the trim angle sensor
3P connector and check the MIL.

< Is the MIL staying on?

YES

To P.5-14

YES

YES

NO

NO

1) Disconnect the SCS short con-
nector from the service check
connector.

2) Turn the ignition switch OFF,

3) Check for continuity between
the service check connector

No.1 (Bl) terminal and the body

grourid: I

Is there continuity?

YES

Repair open in the Lg/W wire
between the ECM and the service
check connector.

Repair short in the R/Bu wire

between the ECM and the MIL.

Replace the sensor that turns the
MIL off.

*Repair short in the Lg/Bl wire
between the ECM and the trim
angle sensor.

* Replace the trim angle sensor (P.
14-4).

NO

SERVICE CHECK
CONNECTOR

I

Viewing connector from
the front side

GND
(BI)

Repair open in the Bl wire between the
service check connector and ground.
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From P. 5-13

1) Turn the ignition switch OFF.

2) Connect the test harness to the
ECM and the connector. Note TEST HARNESS
that the ECM side 34P con-
nector must be disconnected

this time.
3) Check for continuity between A7 | |A8
the test box’s terminals A8 and 000 | 000000BHOCO000000

A7 and the body ground. loleloNEeleTeTolololelelelelel oo ol eTere)

. YES |+ Repair short in the Br/Y wire
< Is there continuity? P4 between the ECM and the MAP
sensor or the TP sensor.
NO * Repair short in the Lg/Bl wire
between the ECM and the trim
1) Disconnect the [AC valve 2P angle sensor.

connector, fuel injector con-
nectors, alternator 4P connector,
indicator 3P connector (MIL,
alternator) and the ignition coil J

terminal.
2) Connect the test harness to the A9

ECM side 34P connector. 000 | 50000000H0C000000
3) Turn the ignition switch ON. CD@D 000 [ 0000000HPOOV00000Y
4) Measure the voltage between

the test box’s positive (+) A9 A25 A34

and A17 terminals and the

negative (-) terminals A25 and

A34 as shown.

+ Repair open in the Y/Bl wire
NO between the ECM and the main

< Is there battery voltage? / relay.
* Check the wire connection to the
main relay and between the
YES main relay and the IAC valve, A17
fuel injector, alternator, indicator 000 ooooooooooooooooo/ (V
Substitute a known-good ECM and the ignition coil. ©00 | 0000900900000000) T
and recheck. A25 A34
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® Buzzer/light central control (Check on buzzer/light system main harness)

Check the initial operation of the
buzzer/light central control.

Turn the ignition switch ON.
Check whether the MIL, overheat
light (red), and the oil pressure
light {(green) come on for approx.
2 seconds and the warning buzzer

sounds twice.

Does the central control YES The MIL, overheat light, oil pres-
function normally? (¥1) sure light, warning buzzer and the
harness are normal.
NO {*1): When the tight(s) and/or buzzer
function during running, inspect
1) Turn the ignition switch OFF. and troubleshoot according to
2) Connect the test harness to the the procedures for “NO”.
ECM and the connector. The
ECM side 34P and 6P con-
nectors must be disconnected
this time.
3) Turn the ignition switch ON.
< Does the buzzer sound? YES Repair short in .the Y/G wire
between the warning buzzer and
the ECM.
NO
Check whether the red overheat
light comes on.
< Does the light come on? YES Repair short in the R wire between
the overheat light and the ECM.
NO
Check whether the green oil
pressure light comes on.
: NO | Repair short in the Y wire betw.
Does the light co ? epair short in the Y wire between
< es The ight come on / the oil pressure light and the ECM.
YES
Check whether the MIL comes on.
< Does the light come on? YES Repair short in the R/Bu wire
) between the MIL and the ECM.
NO
To P. 5-16

3-15
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From P. 5-15

1) Turn the ignition switch OFF,

2) Connect the test box’s A3 termi-
nal to the body ground.

3) Turn the ignition switch ON.

4) Check whether the warning
buzzer sounds.

NO
< Does the buzzer sound? N

1YES

1) Turn the ignition switch OFF.

2) Connect the test box's A27
terminal to the body ground.

3) Turn the ignition switch ON.

4) Check whether the red overheat
light comes on.

NO
< Does the light come on? >——

YES

1) Turn the ignition switch OFF,

2) Connect the test box's A19
terminal to the body ground.

3) Turn the ignition switch ON.

4) Check whether the green oil
pressure light comes on.

< Does the light come on? Y

NO

1) Turn the ignition switch OFF.

2) Connect the test box’s A1 termi-
nal to the body ground.

3) Turn the ignition switch ON.

4) Check whether the MIL comes

on.

< Does the light come on? N

YES

1) Turn the ignition switch OFF.

2) Disconnect the alternator 4P
connector.

3) Check for continuity between
the test box’s A5 terminal and
the body ground.

To P.5-17

YES

NO

JUMPER
WIRE

[

A3 ~

000
000

[e]ejuleJelelelolelololololeloTeT0)
(e]elelelelololol0lolololelelelol0)

* Repair open in the Y/G wire
between the warning buzzer and
the ECM.

* Check the warning buzzer (P. 17-
30).

» Check the remote control system
harnesses and the ignition
switch (P. 17-29).

TEST HARNESS

o0o0
000

0000000000000 0000

OOOOOOOOO?OOOOOOO

* Repair open in the R wire
between the overheat light and
the ECM.

* Replace the blown overheat light
buib.

» Check the remote control system
harnesses and the ignition
switch (P. 17-29).

Ju

A27
MPER WIREL

(o]e]e]
Q00

[o]e]elelelolelolelolel0lol0l0l0]0)
O?OOOOOOOOOOOOOOO

* Repair open in the Y wire
between the oil pressure light
and the ECM.

* Replace the blown oil pressure
light bulb.

* Check the remote control system
harnesses and the ignition
switch (P. 17-29).

A19
lJUMPER WIRE

Al

JUMPER
WIRE

=

(o]ele]
000

0000000000 O0000O0
000000000000 00000

Perform the troubleshooting flow
chart of “MIL does not come on.
{MIL does not come on for 2 sec-
onds with the ignition switch
ON.)” (P. 5-11).

A5

o000
[ele]e)

[eleelelu]olelelololelelolelel0]0)
0000000000000 0000
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From P. 5-16

Is there continuity?

<

NO

Check for continuity between the
alternator 4P connector No.4
{W/Bu) terminal and the test box's
Ab terminal.

Is there continuity?

<

YES

1) Turn the ignition switch OFF.

2) Disconnect the connector from
the oil pressure switch.

3) Check for continuity between
the test box’s A23 terminal and
the body ground.

Is there continuity?

<

NO

Check for continuity between the
test box's A23 terminal and the
Y/R terminal of the harness side
oil pressure switch connector,

Is there continuity?

<

YES

1) Turn the ignition switch OFF.

2) Connect the oil pressure switch
connector.

3) Check for continuity between
the test box’s A23 terminal and
the body ground.

Is there continuity?

<

YES

* Buzzer/light system main harness
is normal.

*When the buzzer/light system
shows an erroneous operation,
substitute with a known-good
ECM and recheck.

YES

NO

YES

NO

NO

Repair short in the W/Bu wire
between the alternator and the
ECM.

Repair open in the W/Bu wire
between the alternator and the
ECM.

TEST HARNESS ALTERNATOR
4P CONNECTOR
A5 1 2
QOO0 | COOODBOOOOOOOOOO0O
000 |00000000000000000 34
ACG
(o) e
Viewing connector
from the front side
[eoleJoR NelolelelelelelololeloleloloYoTele)

Repair short in the Y/R wire
between the oil pressure switch
and the ECM.

Repair open in the Y/R wire
between the oil pressure switch
and the ECM.

Replace the oil pressure switch (P.
5-77).

000

OOOOO?OOOOOOOOOOO

A23

[elele)
000

Sle[elolslelolelolololololvlol0le)
OOOOO‘POOOOOOOOOOO

A23
—-OIL PRESSURE

SWITCH
CONNECTOR
OPS (Y/R)

Q00

Q00

[eJele]olelsIolololeloloInTolnlaTe]
OOOOO(')OOOOOOOOOOO

A23
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¢ idling speed is low or trolling speed is high.

Check the idle control system and the neutral position. If it checked out normal, perform the inspection and trouble-
shooting according to the following flow chart.

1) Set the lever in the “N” {(Neutral)
position and start the engine.

2) Warm up the engine sufficiently
and disconnect the neutral

switch 2P connector.

YES
<Does the engine speed change?——-

NO

1) Turn the ignition switch OFF.

2) Connect the test harness to the
ECM and the connector. Note
that the ECM side 34P con-
nector and the 6P connector
must be disconnected this time.

3) With the neutral switch 2P
connector disconnected, check
for continuity between the test
box’s A30 terminal and the
body ground.

«ECM and main harness are
normal.

* Check the neutral switch (P. 17-
26).

* Check the idle control system (P.
5-30).

< Is there continuity?

NO

: YES

Repair short in the BI/G wire
between the ECM and the neutral
switch.

Check for continuity between the
test box's A30 terminal and the
No.1 (BI/G) terminal of the neutral
switch 2P connector.

< Is there continuity?

YES

TEST HARNESS

[e]e]eRKelolelololololololololelolelolole)
(o]e]e] OOOOOOOOOOOO?OOOO

A30

[eleloR R olelelololelolololololololololo)e}
Q00 OOOOOOOOOOOO?OOOO

NN |

Repair open in the BI/G wire
between the ECM and the neutral
switch.

Substitute a known-good ECM
and recheck.

A30
NEUTRAL SWITCH
2P CONNECTOR
NLSW 1
(Bl/G) -1 | 2

Viewing connector
from the front side
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® Tachometer malfunctian

Check the tachometer body and check for open or short in the tachometer power line, remote control cable (remote
control box and control panel side) 14P connector, and the meter harness A. If it checked out all right, perform the
inspection and troubleshooting according to the foltowing flow chart.

1) Turn the ignition switch OFF.
2) Disconnect the remote control
cable 14P connector. TEST HARNESS
3) Connect the test harness to the 500 ] 00000009900090500
ECM and the connector. Note
that the ECM side 34P and 6P 000 |$00600000000000000
connectors must be discon- A18
nected this time.
4) Check for continuity between
the test box’s A18 terminai and =
the body ground.
REMOTE CONTROL
— YES | Repair short in the Gr wire CABLE A
< Is there continuity? >— between the ECM and the out- 14P CONNECTOR
board motor side 14P connector.
NO 11243
Cheok | " - 000 | 0000000000 0000000 451617
eck fer continuity between the 000 | pO0O0000000000000 gla1
test box’s A18 terminal and the Al8 '(l'é\():HO 2 o
r

No.12 (Gr) terminal of the remote
control cable A14P connector.

®

Viewing connector
from the front side

.. NO Repair open in the Gr wire
< Is there continuity? > between the ECM and the out-
board motor side 14P connector.

YES

Substitute a known-good ECM
and recheck.
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b. MAP SENSOR

¢ MIL blinks 3 times with service check connector shorted (P. 5-5).

1) Reset the ECM (P. 5-6).
2) Start the engine and let it idle.
3) Check the MIL for the number of

blinks.

NO
< Does the MiL blink 3 times? >—

YES

Loose connection between the
ECM and the MAP sensor. Con-
nect securely.

1) Turn the ignition switch OFF.

2) Disconnect the MAP sensor 3P
connector.

3) Turn the ignition switch ON.

4) Connect the positive (+) tester
lead to the No.3 (Br/Y) terminal
of the harness side MAP sensor
3P connector, and the negative
(-) tester lead to the body

ground. Measure the voltage.

( Is there 4.75-5.256V?

NO

To P.5-21

N ¥es |

Connect the positive (+) tester lead
to the No.3 (Br/Y) terminal of the
harness side MAP sensor 3P con-
nector, and the negative (-) tester
lead to the No.2 (G) terminal.
Measure the voltage.

< Isthere 4.75~5.25V ?

YES

> NO Repair open in the G wire between the
ECM and the MAP sensor.

Connect the positive (+) tester lead
to the No.1 (W/R) terminal of the
harness side MAP sensor 3P con-
nector, and the negative (-) tester
lead to the No.2 (G) terminal.
Measure the voltage.

< Isthere 4.756-5.25V?

YES

N

To P. 5-21

\NO

MAP SENSOR
3P CONNECTOR

Viewing connector
from the front side

% vee 1
112131 (Beyy)

4

SG
(G)

1<

Viewing connector
from the front side

Viewing connector
from the front side

PB
(wm)d 1 | 2[3]

4

SG
(G)

* Repair open or short in the W/R wire
between the ECM and the MAP sensor.
+» Substitute a known-good ECM and

recheck.
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From P. 5-20

N/

1) Turn the ignition switch OFF.

2) Connect the MAP sensor 3P
connector.

3) Connect the test harness to the A6
ECM and the connector. C

4) Turn the ignition switch ON. : 888 gggggégggggggggog

5) Measure the voltage between
the test box's positive (+) A6 A33
terminal and the negative (-)
A33 terminal.

NO .
< Is thare 2.76 -2.96 V ? >— Replace the MAP sensor (P. 5-567).

YES

TEST HARNESS

©

Substitute a known-good ECM
and recheck.

From P. 5-20

1) Turn the ignition switch OFF.

2) Connect the test harness to the
ECM and the connector. Note
that the test harness sensor
connector must be discon-
nected this time. A8 .

3) Turn the ignition switch ON. 000 | 0000000h000000000

4) Measure the voltage between GO0 | 0O000000000O000B0
the test box’s positive (+) A8
terminal and the negative (-) A33 |
A33 terminal.

YES
< Is there 4.75-5.25 V ? >———~ Repair open in the Br/Y wire
between the ECM and the MAP

sensor.

NO

Substitute a known-good ECM
and recheck.
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c. TP SENSOR

o MIL blinks 7 times with service check connector shorted (P. 5-5).

Check that the throttle cable is adjusted properly (P. 3-10} before starting the TP sensor inspection/troubleshooting.

1) Reset the ECM (P. 5.6). TP SENSOR
2) Start the engine. 3P CONNECTOR
3) Check the MIL for the number of
blinks.
I o (1213] se @
< Does it blink 7 times? NO | Loocse connection between the \ -
ECM and the TP sensor. Connect
securely.
YES
(v)
1) Turn the ignition switch OFF. 2/
2) Disconnect the TP sensor 3P
connector. Viewing connector
3) Turn the ignition switch ON. from the front side
4) Connect the positive (+) tester
lead to the No.1 (Br/Y) terminal
of the harness side TP sensor
3P connector, and the negative TEST HARNESS
(-) tester lead to the No.3 (G)
terminal of the 3P connector.
Measure the voltage. A16
1 1) Turn the ignition switch OFF. 000 [ 0000000000000V
< is there 4.76 — 5.25 V 7 : YES |2) iﬁ:&? the TP sensor 3P con 0Q0 OOOOOOOOOOOOi;;QO
3) Connect the test harness to the
ECM and the connector.
NO 4) Turn the ignition switch ON.
5) Measure the voltage between
the test box’'s positive (+) A16
terminal and the negative (-)
A33 terminal with the throttle
fully open and fully closed
respectively.
At full close: 0.44 - 0.56 V
At full open: NO | * Replace the throttle body assembly (P.
2.5-3.1V (BF115A) | 5-57).
4.25-4.85V (BF130A) * Repair open or short in the R/BI wire
Does the voltage match the between the ECM and the TP sensor.
above specifications (*1) ?
YES
Substitute a known-good ECM
and recheck.

*1: Note that the voltage specifications are for the condition when the power
to the sensor (i. e. voltage between the brown/yellow No. 1 terminal of
the harness side TP sensor 3P connector and the brown No. 3 terminal) is
5.0V or above.
if the voltage is below 5.0V, calculate the required voltage using the
following formula and judge the condition accordingly.

Example: When the power to the sensor is 4.76 V, voltage in the range of
To P.5-23 0.44 - 0.56 V should be calcuiated as,

475 _ . 475 _
0.44 x 50 - approx. 0.42 0.56 x 50 - approx. 0.53

Therefore, the required voltage should be [0.42 - 0.53 V).
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From P. 5-22
TP SENSOR
Connect the positive (+) tester lead 3P CONNECTOR

to the No.1 (Br/Y) terminal of the
harness side TP sensor 3P con-
nector, and the negative (-) tester
lead to the body ground. Measure
the voltage.

< YES Repair open in the G wire between
Is there 4.75 - 5.25V7 / the ECM and the TP sensor. Viewing connector

from the front side

NO

1) Turn the ignition switch OFF.
2) Connect the test harness to the TEST HARNESS
ECM and the connector.

3) Turn the ignition switch ON.

4) Measure the voltage between A8
the test box’s positive {+) A8 000 | COCOCOOhOOOOO0000
terminal and the negative (-) Q00 | 0000000000000 0PO
A33 terminal.

A33

YES Repair open in the Br/Y wire

between the ECM and the TP
SEensor.

< Is there 4.75-56.25V ?

NO

Substitute a known-good ECM
and recheck.
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d. PULSER COIL SENSOR 1, 2

e MIL blinks either 4 or 8 times with service check connector shorted (P. 5-5).

1) Reset the ECM (P. 5-6).
2) Start the engine.
3) Check the MIL for the number or

blinks.
Does the MIL blink either 4 NO | Loose connection betvyeen the
. ECM and the pulser coil sensor.
or 8 times?
Connect securely.
(*1 Table)
YES Test
No. of |Sensor Code
1) Turn the ignition switch OFF. Sensor | plinks |terminal|"2m®SS | color
2) Disconnect the pulser coil 4P
connector. Pulser coil 4 1 A4 0
3) Check the number of blinks and sensor 1 2 A13 Br/Bu
measure the resistance between
the terminals of the sensor that Pulser coil 8 3 A12 GrW
is shown by the number of sensor 2 4 A21 Br/R
blinks. (See *1 Table.)
NO PULSER COIL
< Is there 970-1,170Q? e Replace the pulser coil (P. 6-9). 4P CONNECTOR
YES 112
Check for continuity between the 3[4

terminal of the sensor that is
shown by the number of blinks
and the body ground. Viewing connector
from the front side

YES
< Is there continuity? Replace the pulser coil {P. 6-9).

NO

1) Turn the ignition switch OFF.

2) Connect the pulser coil 4P
connector.

3) Connect the test harness to the

ECM and the connector. Note TEST HARNESS
that the ECM side 34P con-

nector and the 6P connector

must be disconnected this time. ‘@

4) Measure the resistance of the A4 A12{ | A13
sensor that is shown by the 000 | coodooooccobdooan
number of blinks at the test box 000 | 000EOOOOOOOOVO000
side. (See *1 Table.) A1

( Is there 970 - 1,170 Q ? NO | Repair open in the wire between
the ECM and the sensor. {Sée *1
Table.)
YES
To P. 5-25
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From P. 5-24
TEST HARNESS
Check for continuity between the A4 A12] | A13
test box’'s terminals A4, A13, A12

and the A21 and the body ground.

< Is there continuity?

NO

Substitute a known-good ECM
and recheck.

YES

Repair short in the wire between
the ECM and the sensor. (See *1
Table. P. 5-24)

OCO | 000BOO0000OOHCO00
000 ooo?ooooooooooooo

A21 @
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e. ECT SENSOR .
. . . . RESISTANCE
¢ MIL blinks 6 times with service check connector shorted (P. 5-5). o
1) Reset the ECM (P. 5-6). "IN
2) Turn the ignition switch ON. )
3) Check the MIL for the number of .
blinks, o
° N
< Does the MIL blink 6 times? NO Loose connection between the 0.1 T w0 e a2 2t
v ECM and the ECT sensor. 20 0 20 40 60 80 100 120 (C)
YES ENGINE TEMPERATURE
ECT SENSOR
1) Turn the ignition switch OFF. 2P CONNECTPR
2) Disconnect the ECT sensor 2P (ECT sensor side)
connector and measure the —
resistance between the two
terminals of the ECT sensor. 112
3) Check whether the adequate
resistance for the engine ﬁ
temperature is available. (See e
*1 Table.}
Viewing connector
from the front side
Is there the adequate NO
resistance for the engine Replace the ECT sensor (P. 5-77).
temperature? EI(’:](-:(S)IE\IT\ISE(();OR
{Harness side)
YES )
nn TW (R/W)
1) Turn the ignition switch ON.
2) Connect the positive (+) tester
lead to the No.2 (R/W) terminal o
of the harness side ECT sensor
2P connector and the negative (-) =
tester lead to the body ground. Viewing connector
Measure the voltage. from the front side
YES

< Is there 4.30-5.26V ?

NO

To P.5-27

Connect the positive {+) tester lead
to the No.2 (RW) terminal of the
harness side ECT sensor 2P con-
nector, and the negative (-) tester
lead to the No.1 (G) terminal.

Measure the voltage.

l

< Isthere 4.30-6.26 V ?

YES

Substitute a known-good ECM

and recheck.

Viewing connector
from the front side

NO Repair open in the G wire between the

ECM and the ECT sensor {including the
switch wire).
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From P. 5-26

1) Turn the ignition switch OFF,

2) Connect the test harness to the
ECM and the connector. Note
that the test harness sensor
connector must be discon-
nected this time.

3) Turn the ignition switch ON.

4) Measure the voltage between
the test box's positive {+) A32
terminal and the negative (-)
A33 terminal. Measure the
voltage.

< Is there 4.30-5.26V? >

NO

Substitute a known-good ECM
and recheck.

YES

TEST HARNESS

Q00
000

[elelelelelelelolelelolol6lolol0l0)]
OOOOOOOOOOOOOO??O

Repair open or short in the RW
wire between the ECM and the
ECT sensor (including the switch
wire).

A32| | A33

9-27
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f. IAT SENSOR

® MIL blinks 10 times with service check connector shorted (P.5-5). ., ,

1) Reset the ECM (P. 5-6).

2} Turn the ignition switch ON.

3) Check the MIL for the number of
blinks.

< Does the MIL blink 10 times?

YES

1)} Turn the ignition switch OFF.

2) Disconnect the IAT sensor 2P
connector and measure the
resistance between the two
terminats of the |AT sensor.

3) Check whether the adequate
resistance for the intake air
temperature is available. (See

*1 Table.)
1

< Is there adequate

resistance?

YES

1) Turn the ignition switch ON.

2) Connect the positive (+) tester
lead to the No.2 (R/Y) terminal
of the harness side IAT sensor
2P connector, and the negative
(-} tester lead to the body
ground. Measure the voltage.

< Is there 4.30-5.25V ?

NO

To P. 5-29

NO

YES

Loose connection between the
ECM and the IAT sensor.

NO
>——l Replace the |IAT sensor (P. 5-74).

Connect the positive (+) tester lead
to the No.2 (R/Y) terminal of the
harness side IAT sensor 2P con-
nector, and the negative (-} tester
lead to the No.1 (G) terminal.
Measure the voltage.

< Is there 4.30-5.25V ?

YES

*1.
RESISTANCE
LN
TN
1
0.5 \
0.1

T T T T
-4 32 68 104 176 212 248 (°F)
-20 0 20 40 60 80 100 120(¢)

INTAKE AIR TEMPERATURE

IAT SENSOR 2P CONNECTOR
(IAT sensor side)

O

Viewing connector
from the front side

IAT SENSOR 2P CONNECTOR
(Harness side)
—1 TA(R/Y)
112

Viewing connector
from the front side

§G (G) @ TA (R/Y)

V)
=/
Viewing connector
from the front side

: NO

Repair open in the G wire between

theECM and the IAT sensor.

Substitute a known-good ECM
and recheck.
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From P. 5-28

1) Turn the ignition switch OFF.
2) Connect the test harness to the TEST HARNESS
ECM and the connector. Note
that the test harness sensor

connector must be discon- 000 | 0000000000000 000
nected this time. 000 | 00000OPOOOCOOOOPO
3) Turn the ignition switch ON. A24 oy A33

4) Measure the voltage between \Y_/

the test box's positive (+)} A24
terminal and the negative (-)

A33 terminal.
YES Repai :
_ pair open or short in the R/Y
< Is there 4.30-5.25 V' ? wire between the ECM and the IAT
sensor.

NO

Substitute a known-good ECM
and recheck.
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IDLE CONTROL SYSTEM
e TROUBLESHOOTING GUIDE

When an engine failure of either of the following symptoms occur at the engine start or during idling, inspect the parts
in the numbered sequence shown in the table below.

trolling.

Check part Idle adjusting |, valve Neurtal Vacuum
Page screw switch pipe
Symptom P.5-31 P.5-33 P. 17-26 P.5-73and 77
o]
£
2 Hard to start 2 1
ot
44
Engine starts but stalis soon. (Poor fast idle at cold 1 2 3
start)
Engine speed is higher than the specified idle 3 2 1
speed after warming up.
o | Engine speed is higher than the specified trolling
c . 3 3 1 2
= speed after warming up.
o Engine speed is lower than the specified idle 2 1 3
g speed after warming up.
Engine speed is tower than the specified trolling 2 1 3
speed after warming up.
Engine speed is not stable during idling and 2 1 3 3

When the idle speed is outside the specification and the MIL does not show the DTC 14, inspect in the following
procedure.

1} Check the following parts.

- ldle adjusting screw (P. 5-31)

* Neutral switch (P. 17-26)

* Bypass passage, vacuum pipe
- IAC valve for proper installation and O-rings for condition

2) If the above parts checked out all right, perform the idle adjustment (P. 5-31).

- If the adjustment cannot be made, replace with a new IAC valve and perform the idle adjustment.

« If the adjustment cannot be made by replacing the IAC valve, reptace with a new ECM and perform the idle adjustment.

- Note that the idle speed becomes lower than the specification when the bypass passage is restricted.:

- When the vacuum pipe is damaged or disconnected, or there is a leak from the bypass passage, the idle speed
becomes higher than the specification.
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o IDLING
INSPECTION:

Check the following before starting the idling inspeciton.
- Spark plug gap (P. 3-6}

- PCV valve operation (P. 5-77)

- MIL must be OFF.

1)

2)

3)

Place the outboard motor vertically (with the engine level to
the ground), and set the remote control lever in the “N”
{Neutral} position.

Remove the propeller. Set the outboard motor gear case in
a test tank fitled with water and start the engine.
Remove the engine cover (P. 3-5).

Wait until the engine speed stabilizes under no load, and
check the idie speed.

Specified idle speed 750 + 50 min" (rpm)

{At neutral)

» When the idle speed is outside the specification or when a
problem symptom shown on the Idle Control System
Troubleshooting Guide (P. 5-30} appears, perform the
following adjustment.

ADJUSTMENT:

1)

2)

3)

Remove the ECM cover.

Disconnect the service check connector (red) and connect
the SCS short connector (special tool) to the service check
connector.

Remove the propeller and set the outboard motor gear case
in a test tank filled with water. Start the engine.

TOOL:
SCS short connector 07WPZ-0010100

ECM COVER

SERVICE CHECK
CONNECTOR

SCS SHORT
CONNECTOR
07WPZ-0010100

5-31
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4} Disconnect the IAC valve connector. The MIL should come
ON this time.

IAC VALVE
CONNECTOR

5} Wiait until the engine speed stabilizes, then check the idle speed.

6} Ifthe idle speed is outside the specification, adjust by turning
the idle adjusting screw in or out.

Idie speed (At neutrat) 600 + 30 min' (rpm)

7} After adjustment, stop the engine and apply Nippon Paint
Uni-pack 200 or equivalent to the entire surface of the idle
adjusting screw head.

8) Connectthe IAC valve connector and disconnect the SCS short

connector (special tool) from the service check connector. IDLE ADJUSTING
SCREW
9} Reset the ECM (P. 5-6). Apply here.
10) Start the engine. Wait until the engine speed stabilizes under =) E
no load, and recheck the idle speed.
1
Specified idle speed iy
(At neutral) 750 + 50 min~' {rpm)
11} If the idle speed is outside the specification, inspect and l i f
troubleshoot the idle control system (P. 5-33).

>-32
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a. 1AC VALVE

¢ MIL blinks 14 times with service check connector shorted (P. 5-5).

1) Reset the ECM (P 5-6).

2) Start the engine.

3) Check the MIL for the number of
blinks.

< Does the MIL blink 14 times?

YES

1) Turn the ignition switch OFF.

2) Disconnect the |AC valve 2P
connector, and measure the
resistance between the two
terminals of the IAC valve.

NO

/ Does the symptom show poor NO
\\ idling? (700 min"! (rpm) or beiow ?)

YES

< Is there 10-13Q7? N

YES

Check for continuity between each
terminal of the IAC valve and the
body ground.

Is there continuity between
either terminal and the body
ground?

NO

1} Turn the ignition switch OFF.

2) Connect the test harness to the
ECM and the connector. Note
that the ECM side 34P con-
nector and the 6P connector
must be disconnected this time.

3) Check for continuity between
each of the test box’s A26
terminal and the No., 2 (Br/W)
terminal of the harness side IAC
valve 2P connector and the

body ground.

Is there continuity between
either terminal and the body
ground?

NO

To P.5-34

NO

YES

YES

Loose connection between the ECM and
the IAC valve.

Replace the IAC valve (P. 5-74).

Replace the IAC valve (P. 5-74).

JAC VALVE 2P CONNECTOR
{IAC valve side}

3

Viewing connector
from the front side

IAC VALVE 2P CONNECTOR
(IAC valve side)

)

\—liewing connector from
the front side

TEST HARNESS

[olelon R olelolojelelolelelelolelelolerele]
elele) OOOOOOOO(')OOOOOOOO

Repair short in the Br/W wire
between the ECM and the |AC
valve.

A26

IAC VALVE 2P CONNECTOR
(Harness side)

N\ JACV ()
v i
(o)

Viewing connector fro_m the
front side
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From P. 5-33

Check for continuity between each
of the test box's A10 terminal and
the No.1 (P) terminal of the
harness side IAC valve 2P con-
nector and the body ground.

Is there continuity between
either terminal and the body
ground?

NO

1) Connect the |AC valve 2P con-
nector.

2) Measure the resistance between
the test box’s A26 terminal and
the A10 terminal.

N

<

Isthere 10-13Q7?

YES

Substitute a known-good ECM
and recheck.

YES

NO

Repair short in the P wire between
the ECM and the IAC valve.

Repair open in the P or Br/W wire
between the ECM and the IAC
valve.

TEST HARNESS

A10

—®

Q00
(o]e]e]

[e]elelelolelelolelv]ololololol0le]
[elelololelelelolololelelololelele

IAC VALVE 2P CONNECTOR
(Harness side}

IACV (+)
(Br/W)

Viewing connector from
the front side

TEST HARNESS

A10

[e]ee)
o000

[ele]elolelelololes
[e]e]elelelelo]eln]

[e]elelelolele]
00000000

A26

—@__
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ALERT SYSTEM
® OIL PRESSURE TEST

1) Check the engine oil level (P. 3-2).

2) Disconnect the oil pressure switch and remove it.

3) Install a pressure gauge attachment {special tcol) on an oil
pressure gauge that has a scale calibrated to a maximum of
196 - 490 kPa (2 - 5 kgf/cm?, 28 - 71 psi) to the outboard
motor.

CAUTION:

« Tigten the gauge attachment to 9 N-m (0.9 kgf-m, 6.5
Ibf-ft).
« Overtightening will damage the threads.

4) Remove the propeller (P. 12-1).
Run the outboard motor in a test tank with the water leve! at
least 4 inches above the antiventilation plate.

Allow the engine to warm up to normal operating
temperature.

5) Check the oil pressure with the engine speed at 750 * 50

min' {rpm).

it should be 98 - 137 kPa (1.0 — 1.4 kgffcm?, 14 — 20 psi).
Oil pressure 98 - 137 kPa
[Engine speed 750 + 50 (1.0- 1.4 kgflem?,
min’' (rpm) in neutral} 14 - 20 psi)

6) If the oil pressure is less than the specification, check the oil
pump rotors and body for wear (P. 10-4 and 5).

7} Clean the oil pressure switch threads and apply liquid sealant
(THREE BOND 1215} to the threads. Tighten the oil pressure
switch to the specified torque.

TORQUE: 9 N-m (0.9 kgf-m, 6.5 Ibfft)

CAUTION:

« Take care not to contaminate the switch end and oil
passage with the liquid sealant.

+ Be sure to use a torque wrench to tighten the switch.
Overtightening will damage the cylinder block.

OIL PRESSURE SWITCH

OIL PRESSURE GAUGE
ATTACHMENT
07406-0030000

OIL PRESSURE GAUGE SET

07506-3000000

Apply liquid
sealant.
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a. CONTINUOUS SOUND

There is the continuous sound
from the warning buzzer.

|

| Check the indicator light.

|

YES

*The warning buzzer can sound while the starter motor is turning or turning
at excessively low speed. The system is normal if the warning buzzer stops

sounding after the engine starts.

1) Turn the ignition switch OFF.

< Is the red overheat light ON?

NO

To P.5-37

2) Check the water screen.
< Is it clogged?
1) Start the engine.
2) With the engine idling, check
whether the cooling water is

constantly flowing from the
check port.

Is the water flowing out
constantly?

YES

NO

¢

1) Engage the gear for a few
minutes and cool the engine
down with the engine idling.

2) Check whether the red overheat
light goes off and the buzzer
stops sounding.

YES

< Does the buzzer stop? N YES
NO
Check the thermostat (P. 8-4).
NO

Cs the thermostat normal?

YES

Perform the overheat sensor
troubleshooting (P. 5-40).

NO
<|s the overheat sensor normal?¥

YES

Perform the buzzer/light central
control troubleshooting (P. 5-15).

N

Remove the dust and foreign material
from the water screen.

* Inside of the water pump is faulty.
» Water tube is clogged or damaged.
+ Discharge pump is clogged.

| Warning buzzer is normal.

{ Replace the thermostat (P. 8-3).

Replace the overheat sensor (P. 8-1).
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From P. 5-36
Check the green oil pressure light.
. . NO L .
Is the oil pressure light OFF? Check the indicator light (P. 17-29).
YES NO
< Is it normal? Replace the indicator light (P. 15-3).
Stop the engine and check the
engine oil tevel (P. 3-2). YES
Is there sufficient engine oil in \ NO X - Perform the buzzer/light central control
< the tank? | Add the engine oil (P. 3-2). troubleshooting (P. 5-15).
YES
1) Start the engine.
2) With the engine idling, check
the oil pressure light and the
warning buzzer.
Does the oil pressure light
come on anc’i)the warn?ng YES Warning buzzer is normal.
buzzer stops sounding?
NO
Disconnect the oil pressure switch
Y/R terminal and check the buzzer.
- NO | perform the buzzerfligh |
<Does the buzzer stop sounding? erform the buzzerflight centra
control troubleshooting (P. 5-15).
YES
Check the oil pressure switch (P.
17-29).
NO - -
< Is it normal? Replace the oil pressure switch (P.
5-77).
YES
Check the oil pressure (P. 5-35).
NO e
< Is the pressure normal? * Oil strainer is clogged.

* Oil pump is fauity.
» Oil passage is clogged.

YES - Oit filter cartridge is clogged.

Check inside of the engine, etc.

» The BF115A/BF130A outboard motor is equipped with the engine overrev limiter that functions when the engine speed
exceeds 6,300 min' (rpm). No sparks are produced at any cylinder when the overrev limiter is functioning.

* The overrev limiter functions when there is no load on the propeller or the engine speed rises excessively due to
incorrect propeller selection, etc.
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b. INTERMITTENT SOUND

There is the intermittent sound
from the warning buzzer.

l

< Is the MIL on?

NO

YES

Perform the PGM-Fi system trou-
bleshooting (P. 5-12).

Is the alternator indicator light NO Check the MIL and the aiternator
on? indicator light (P. 17-28).

YES

Check the alternator belt for loose-
ness and damage {P. 3-13).

Is it normal?

<

YES

Check for the blown 90A fuse.

Is it normal?

~

YES

Check the 90A fuse cable terminal
(B terminal)} and the alternator 4P
connector for secure connection.

< Are they connected securely?

YES

Check for open in the 90A fuse
cable (B terminal) or the alternator
4P connector.

<

Are they normal?

YES

To P.5-39

NO

NO

NO

NO

l

Are they normal?

b

YES

NO
alternator indicator light).

Replace the indicator light(s) (MIL and/or

Perform the buzzer/light central
control troubleshooting (P. 5-15).

Adjust or replace the alternator
belt (P. 3-14).

Replace the 90A fuse (P. 17-24).

Connect the cable terminal and/or
connector securely.

Replace the starter cable or
remote control cable A.
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From P. 5-38

Check the battery voltage.

Check the alternator assembly and

YES
< Is the battery voltage 16.5V or replace if necessary (P. 6-2 through

above? 8).

NO
Is the battery voltage 10 V or YES | Check whether the excessive load
below? is connected.

NO

YES
< ls the foad normat? > Remove the load and recheck.

Check the alternator assembly and
replace if necessary (P. 6-2 through NO
8).

» Check the battery and replace if
necessary.

» Check the alternator assembly
and replace if necessary (P. 6-2
through 8).
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¢. OVERHEAT SENSOR .
o MIL blinks 24 times with service check connector shorted (P. 5-5). RESISTANCE
(kQ) 20
1) Reset the ECM (P. 5-6). b \\
2) Turn the ignition switch ON. 5
3) Check the MIL for the number of
blinks. ‘
05 \
NO Loose connection between the o1

Qoes the MIL blink 24 times?

YES

1) Turn the ignition switch OFF.

2) Disconnect the overheat sensor
2P connector and measure the
resistance between the two ter-
minals of the overheat sensor.

3) Check whether the adequate
resistance for the exhaust port
temperature is available. (See
*1 Table.)

Is there the adequate resistance\ NO

<for the exhaust port temperature?/

YES

ECM and the overheat sensor con-
nector. Connect securely.

1) Turn the ignition switch ON.

2) Connect the positive (+) tester
lead to the No.2 (R/G) terminal
of the harness side overheat
sensor 2P connector, and the
negative (-) tester lead to the
body ground. Measure the

voltage.
< is there 4.30-5.25V?
NO
To P. 5-41

. YES

Replace the overheat sensor {P. 8-
1.

Connect the positive (+) tester lead
to the No.2 (R/G) terminal of the
harness side overheat sensor 2P
connector and the negative (-}
tester lead to the No.1 (G) termi-
nal. Measure the voltage.

< Is there 4.30-5.25V ?

YES

NO

Substitute a known-good ECM
and recheck.

T T T T
-4 32 68 104 176 212 248 (°F)
+20 0 20 40 60 80 100 120 (<T)

EXHAUST PORT TEMPERATURE

OVERHEAT SENSOR
2P CONNECTOR (Sensor side)

Viewing connector
from the front side

OVERHEAT SENSOR
2P CONNECTOR {Harness side)

b TOH (R/G}
O

Viewing connector
from the front side

5G (G) TOH (R/G)
Viewing connector
from the front side

Repair open in the G wire between the
ECM and the overheat sensor.
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From P. 5-40
1) Turn the ignition switch OFF. TEST HARNESS
2) Connect the test harness to the
ECM and the connector. Note A15
that the test harness sensor 500 | 6000000000000000
connector must be discon- 006 | 0000GOOENA00OCO 8
nected at this time.
3) Turn the ignition switch ON. A33
4) Measure the voltage between
the test box’s positive {+) A15
terminal and the negative (-)
A33 terminal.

YES Repair open or short in the R/G

< Is there 4.30-5.25V? wire between the ECM and the
overheat sensor.

NO

Substitute a known-good ECM
and recheck.
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FUEL SUPPLY SYSTEM
* TROUBLESHOOTING GUIDE

When an engine failure of either of the following symptoms occur at the engine start or during idling, inspect the parts
in the numbered sequence shown in the table below.

High High High

Check part F

: pesure | Pl | e | ISR | o o
Page fuel pipe j unitp pires fuel filter
Symptom P.5-44 | P.5-45 | P.5-48 | P.5-46 | P.5-47 | P.5-49
Hard to start 2 3 2 1

o | Engine starts but stalls soon. 1 2 3

c

=

S | Idle speed does not stabilize or engine stalls

2 A 1 2 3

o | during idling.

(=

tf:f Engine speed does not increase. 1 3 3 2 3

g

G | Engine sometimes misfires or tends to stall. 1 2 3 3
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e HOW TO RELIEVE FUEL PRESSURE FUEL PRESSURE
CHECK NUT
Gasoline is highly flammable and explosive. 4Y‘ ’ -~
SHOP i 5 \’, SERVICE CHECK

You can be burned or seriously injured when handling fuel.

« Keep heat, sparks, and flame away.
« Handle fuel only outdoors.
» Wipe up spills immediately.

1)
2)

3)

4)

5)

6)

1)

2)

3)

4)

Disconnect the battery cable from the battery negative (-}
terminal before relieving the fuel pressure.

Replace the sealing washer when the service check bolt is
loosened or removed.

Remove the engine cover.

Set an offset wrentch on the service check bolt underside
the fuel line comp.

Set a wrench on the fuel pressure check nut.

Holding the service check bolt and the fuel pressure check
nut with the respective wrenches, place a shop towel or
equivalent material over the service check bolt.

Loosen the service check bolt approximately one turn slowly
to relieve the fuel pressure.

After relieving the fuel pressure, remove the service check
bolt and replace the 6 mm sealing washer with a new one.
Tighten the service check boit to the specified torque.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

FUEL PRESSURE MEASUREMENT

Relieve the fuel pressure according to “How to relieve fuel
pressure” shown above.

Remove the service check bolt and set the special tool in the
threaded bolt hole.

TOOL:

Fuel pressure gauge set 07406-0040002

Disconnect the pressure regulator vacuum tube from the
pressure regulator, and clamp the vacuum tube.

Remove the propeller. Set the outboard motor gear case in
a test tank filled with water. Start the engine and measure
the fuel pressure at idling.

BOLT

TOWEL

L2
Q

/S ,

K

WRENCH
/, / E
SEALING
WASHER OFFSET
RENCH

FUEL PRESSURE
GAUGE SET
07406-0040002

Starndard fuel pressure 265 - 314 kPa
[At idle speed of (2.7 - 3.2 kgf/cm?,
750 £ 50 min (rpm)] 38 - 46 psil

VACUUM TUBE
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5} When the fuel pressure is outside the specified standard

pressure, check the following.

- When fuel pressure is higher than standard pressure:

+Check the pressure regulator return hose for kinking or

restrictions.

«Check the pressure regulator for proper operation

{Inspection: P. 5-46).

- When fuel pressure is lower than standard pressure:

«Check the pressure regulator for proper operation

(Inspection: P. 5-46).

«Check the fuel filter {high pressure side) for clogging

{Replacement: P. 5-47).

« Check the fuel pump unit {Inspection: P. 5-48).

6) After check, replace the sealing washers with the new ones
and tighten the service check bolt to the specified torque.

TORQUE: 12 Nem (1.2 kgf-m, 9 Ibf-ft}

®FUEL LINES

Gasoline is highly flammable and explosive.
You can be burned or seriously injured when handling fuel.
« Keep heat, sparks, and flame away.

» Handle fuel only outdoors.
+ Wipe up spills immediately.

INSPECTION:

1) Check the fuel pipe, fuel hose, pressure regulator return hose
and the fuel tube for damage, gasoline leakage, rust and other

abnormalities.

2) Replace the hose or tube if there is damage, gasoline leakage,

rust, etc.

PRESSURE
REGULATOR
RETURN HOSE

N
FUEL TUBE D
FUEL HOSE

FUEL TUBE

FUEL TUBE C

FUEL PIPE
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e FUEL INJECTORS

INSPECTION:

When the engine is hard to start:
1) Disconnect the fuel injector connector.

2) Measure the resistance between the fuel injector terminals.

| Resistance | 11.1-123Q

+ When the measurement is outside the specification, replace
the fuel injector (P. 5-59).

« If the fuel injector is normal, check the following parts. If
they are checked out all right, replace the ECM (P. 5-11).

— FI 30A fuse
- Main relay

- Brown wire and blue wire between the fuel injector and
ECM for short/open circuit and connection.

- Yellow/black wire hetween the fuel injector and ECM for
open or short circuit.

When the engine starts:

1} With the engine idling, disconnect the fuel injector connector
of each cylinder and check the idle speed change and idling
stability.

* The fuel injector is normal when the idling condition
changes.

» If the idling condition does not change when the fuel
injector connector is disconnected, replace the fuel injector
of the cylinder and recheck the idling condition.

2} With the engine idling, check for the operation sound of the
fuel injectors using a sound scope {or with a screwdriver or
equivalent if a sound scope is not available}.

« If there is no operation sound, replace the fuel injector and
recheck. If an abnormality is detected, check the following
parts. If they check out all right, replace the ECM with a
new one and recheck.

- Brown wire and blue wire between the fuel injector and
ECM for short/open circuit and poor connection.

— Yellow/black wire between the fuel injector and ECM for
open or short circuit.

FUEL INJECTOR
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o PRESSURE REGULATOR

INSPECTION:

Measure the fuel pressure. If the measurement is outside the
specification, check the fuel pump unit (P. 5-48) to be sure it is
normal. Then, check the pressure regulator.

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

» Keep heat, sparks, and flame away.
» Handle fuel only outdoors.

+ Wipe up spills immediately.

1) Check that the pressure regulator vacuum tube is not bent,
disconnected and damaged.

2) Remove the propeller. Set the gear case in a test tank filled
with water and start the engine.

3) With the engine idling, disconnect the vacuum tube from
the pressure regulator and clamp the vacuum tube.

4) Check the fuel pressure. It should be higher than the pressure
measured with the vacuum tube connected.

Starndard fuel pressure 265 - 314 kPa
[At idle speed of (2.7 - 3.2 kgf/icm?,
750 £ 50 min' (rpm}] 38 - 46 psi)

5) When the fuel pressure does not rise, connect the vacuum
tube to the pressure regulator. Pinch the pressure regulator
return hose that goes from the pressure regulator to the
vapor separator 2 or 3 times lightly, and measure the fuel
pressure again. If the measurement is outside the specified
standard pressure, replace the pressure regulator.

+ Protect the pressure regulator return hose by winding a
shop towel or equivalent around the hose, and lightly pinch
the hose with the pliers.

REPLACEMENT:

» Disconnect the battery cable from the battery negative (-)

terminal before relieving the fuel pressure.

* Replace the sealing washers when the service check bolt is
loosened or removed.

1) Relieve the fuel pressure following the instruction of “How
to relieve fuel pressure” (P. 5-43).

2) Disconnect the vacuum tube and the pressure regulator
return hose from the pressure regulator.

3) Remove the two 6 x 14 mm flange bolts and remove the
pressure regulator.

4} Installation is the reverse order of removal. Note the
following.

* Replace the O-ring with a new one and coat it with the
engine oil.

PRESSURE REGULATOR

PRESSURE
REGULATOR
RETURN HOSE

SHOP TOWEL

PRESSURE

6x14(2) REGULATOR

PRESSURE VACUUM TUBE

REGULATOR
RETURN HOSE

O-RING
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o FUEL FILTER (HIGH PRESSURE SIDE)

« Disconnect the battery cable from the battery negative (-}
terminal before relieving the fuel pressure.

- Replace the sealing washers when the service check bolt is
loosened or removed.

» Catch the draining gasoline from the filter to avoid
contaminating the engine parts with the gasoline.

AAWARNING

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

+ Keep heat, sparks, and flame away.
« Handle fuel only outdoors.
= Wipe up spills immediately.

Replace the fue! filter (high pressure side) at the replacement
interval shown or in the following case.

» Regular replacement period of every 2 years or 400 operating
hours.

= When the fuel pressure does not reach 265 - 314 kPa (2.7 - 3.2
kgf/cm?, 38 — 46 psi) with the pressure regulator vacuum tube
connected, be sure that the fuel pump unit (P. 5-48) and the
pressure regulator (P. 5-46) are normal, and replace the fuel
filter (high pressure side).

REPLACEMENT:
1) Relieve the fuel pressure following the instruction of “How
to relieve fuel pressure” (P. 5-43}.

2} Remove the vapor separator assembly (P. 5-61).

3) Remove the 12 mm sealing bolt and the flare nut from the
fuel filter.

CAUTION:

Take care not to apply excessive force onto the fuel filter
body.

4} Remove the 6 x 14 mm flange bolt and remove the fuel filter
band.

5) Replace the fuel filter with a new one.

6) Install the new fuel filter on the vapor separator assembly (P.
5-65).

7) Install the vapor separator assembly (P. 5-65).

12 mm SEALING BOLT
FUEL HOSE
12 mm SEALING
WASHERS
I Do not reuse.

FUEL FILTER
(HIGH PRESSURE SIDE)

FUEL FILTER
GROMMET

FLARE NUT

FUEL PIPE
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¢ FUEL PUNP UNIT

» Turn the ignition switch OFF before disconnecting and
reconnecting the connectors.

INSPECTION:
<Check>

Turn the ignition switch ON and be sure that the fuel pump unit
operation sound can be heard for approximately 2 seconds. If
there is no operation sound, perform the following check.

<Voltage check>

* Use the known-good hattery for the voltage check.
1) Disconnect the fuel pump unit 2P connector.

2) Attach the positive (+) tester lead to the blue/yeliow terminal -

and the negative (~) tester lead to the black termina!l of the
remote control cable A side as shown. Turn the ignition
switch ON and be sure that there is battery voltage for
approximately 2 seconds.

3) Ifthere is no battery voltage, check the main relay (P. 5-49)
and the PGM-FI main harness/wire harness (P. 5-53).
Check to be sure that there is continuity between the black
terminal of the remote control cable A side and the body

ground.
If there is no continuity, it indicates the open circuit in the
black wire of the remote controt cable A.

4) If there is battery voltage, check the discharge volume as
follows.

<Discharge volume check>

+ Use a known-good battery for the voltage check.

1) Disconnect the pressure reguiator return hose from the
pressure regulator, and connect a hose that is equivalent to
the pressure regulator return hose to the pressure regulator.

2) Turn the ignition switch ON. Operate the fuel pump unit for
approximately 2 seconds and measure the gasoline
discharge volume.

Discharge

45 m¢ (1.5 US oz, 1.6 Imp oz) or more
volume

Gasoline is highly flammable and explosive.

You can bhe burned or seriously injured when handling
fuel,

» Keep heat, sparks, and flame away.

» Handle fuel only outdoors.

» Wipe up spills immediately.

3) If gasoline is not discharged or the discharge volume is too
small, check the following and replace the fuel pump unit (P.
5-62).

* Open circuit or poor contact of the main harness
« Clogged fuel filter {(high pressure side) or fuel hose/pipe
* Faulty pressure regulator

REGULATOR
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®MAIN RELAY

+»Use the known-good battery for the voltage check.

INSPECTION:

1)

2)

3)

4)

5)

Remove the main relay (P. 17-5).

Connect the battery positive (+) terminal to the main relay
black/yellow terminal and the battery negative () terminal
to the main relay black terminal. There should be continuity
between the white/yellow terminal and the yellow/black
terminal.

Connect the battery positive (+) terminal to the main relay -

white terminal and the battery negative (-) terminal to the
main relay light green/red terminal. There should be

continuity between the white/black terminal and the blue/

yellow terminal.

Connect the battery positive (+) terminal to the main relay

yellow/black terminal and the battery negative (-) terminal

to the main relay light green/red terminal. There should be
continuity between the white/black terminal and the blue/
yellow terminal.

If there is no continuity, replace the main relay (P. 17-5).

CAUTION:

Do not connect the battery for longer than 30 seconds.
Wait for at least 1 minute before starting another check.

Blue/Yellow
White/Black

_{) white/
Yellow Yellow/
Black

Black/Yellow

—_/

Light green/ ~C

Red
/

Black

CIRCUIT DIAGRAM:

s
@

d
=
~
g

=
<

g

:

e

[
i
i
i

Bl | BLACK |Br| BROWN
Y | YELLOW | O | ORANGE
Bu| BLUE Lby LIGHT BLUE
G | GREEN |Lg} LIGHT GREEN
R | RED P | PINK
W|WHITE |Gr| GRAY
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a. HIGH PRESSURE FUEL

1) Turn the ignition switch ON.
2) Check the fuel pump unit opera-
tion.

Perform the main relay inspection

NO .
< Does it operate for 2 seconds? > (P.5-49) and the main har-
ness/wire harness troubleshooting
(P. 5-53).
YES T
< Are they normal?
YES
Check the fuel pump unit (P. 5-48).
< Is it normal?
YES
Check the high pressure fuel line Substitute a known-good ECM
(P. 5-44). and recheck.
< Is it I NO | Reassemble or replace the prob-
s it norma lem part(s).
YES

Check the fuel injector operation
sound while cranking the engine
(P. 5-45).

YES
< Is there the operation sound? >—

NO

To P. 5-51

Check whether the fuel pump unit
is functioning while cranking the
engine.

Is it functioning?

<

YES

Pl

LY

NO

YES

* Replace the main relay (P. 17-5).
* Replace the main harness/wire harness.

Replace the fuel pump unit (P. 5-62).

Perform the main relay inspection (P. 5-
49) and the main harness/wire harness

’

To P. 5-51

troubleshooting (P. 5-53).
Are they normal? >

<

NO

* Replace the main relay (P. 17-5).
* Replace the main harness/wireharness.
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From P. 5-50

Check the fuel injectors (P. 5-45).

< Is it normal? N

YES

Check the pulser coil 4P connector
for secure connection.

< Is it connected securely?

YES

Check the timing belt guide plate
for damage and bend.

Is the timing belt guide plate NO
normal?

YES

NO

Replace the fuel injector (P. 5-59).

Connect the connector and recheck.

Replace the timing belt guide
plate (P. 6-9).

From P. 5-50

N

Check the pressure regulator (P, 5-

46).

< Is it normal?

YES

Perform the idle control system
inspection/troubleshooting (P. 5-

33).

NO

NO

Replace the pressure regulator (P.
5-59).

< Is it normal? N

YES

Substitute a known-good ECM and
recheck.

Adjust or replace the problem
part(s).

*: Check the vapor separator if the fuel is overflowing (P. 5-64).
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b. FUEL INJECTOR POWER LINE
TEST HARNESS

1) Turn the ignition switch OFF ALTERNATOR
2) Disconnect the 2P connectors of FUEL INJECTOR (o) 4P CONNECTOR
all fuel injectors and the alterna- 2P CONNECTOR \ A9 g IGP 1
tor 4P connector. — (Y/BI)
3) Connect the test harness to the IGP 1 C) 000 OOOOOOOO)}OOOOOOOG\ A7 112 0
ECM and the connector. Note (YIBI) 1 2 Q 000 1 000000000000 O000O 3 a4
that the ECM side 34P connec-
tor and the 6P connector must
be disconnected this time. @ /(;\
4) Check for continuity between N 2
the test box’s terminals A9 and Viewing connector Viewing connector
A17 and the No.1 (Y/BI) terminal from the front side from the front side
of each harness side fuel injec-
tor 2P connector and the No.2
{Y/Bl) terminal of the alternator
4P connector as shown. - - -
T Repair open in the Y/Bl wire
. NO | between the ECM and the fuel
< Is there continuity? injector, and between the ECM
and the alternator.
YES
— INJ2, 3 @
Check for continuity between the {Bu) 22/
test box’'s B6 terminal and the B3
No.2 (Br) terminal of the harness FUEL INJECTOR 112 003 | 0000000000000 D0
side No.1/No.4 fuel injector 2P 2P CONNECTOR ] elelogyeleleleolelelelelolelolelblele]ele)
connector, and between the B3 INJ1, 4 ~ B6
terminal and the No.2 (Bu) termi- (Br) ),
nal of the No.2/No.3 fuel injector Viewing connector
2P connector. from the front side
< Is there continuity? NO Repair open in the Br and Bu
wires between the ECM and the
YES fuel injectors.
Check for continuity between the :g%%",:;gg;g:
body ground and each of the No.2
{Br) terminal of the harness side [ I INJ 2, 3 (Bu)
No.1/No.4 fuel injector 2P con- 1|2
nector and the No.2 {(Bu) terminal
of the No.2/No.3 fuel injector 2P iNJ 1, 4 (Br)
connector.
I
.. YES Repair short in the Br and Bu
< Is there continuity? > wires between the ECM and the = =
fuel injectors. Viewing connector
NO from the front side
Check for continuity between the
body ground and the test box’s
terminals B4 and B5.
I
T NO |+ Repair open in the Br/Bl wire 00
< Is there continuity? between the ECM and the body P 8 88888888888888888
ground.
YES + Connect the ground wire securely. B4 |B5

Fuel injector line main harness is
normal.
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c. PGM-Fi MAIN HARNESS/WIRE HARNESS (POWER SUPPLY LINE)

1) Turn the ignition switch OFF.

2) Disconnect the two 4P con-
nectors from the main relay.

3) Check for continuity between
the No.4 (Bl) terminal of the
harness side main relay 4P con-
nector B and the body ground.

1

CONNECTOR B

112
3|4

GND (BI)

Viewing connector
from the front side

- > NO Repair open in the Bl wire
< ls thera continuity? between the main relay and the

YES

Connect the positive (+) tester lead
to the No.2 (W/R) and No.4 (W/R)
terminals of the harness side main
relay 4P connector A, and connect
the negative (-} tester lead to the
body ground. Measure the voltage.

]

body ground.

* Replace the Fi 30A fuse (P. 17-19).

NO ; !
{  Isthere the battery voItage?)——— * Repair open or ghort in the WR
wire between the main harness’

YES

1} Turn the ignition switch ON,

2} Connect the positive (+} tester
lead to the No.1 (B{/Y} terminal
of the harness side main relay
4P connector B and the negative
(-} tester lead to the body
ground. Measure the voltage.

main relay 4P connector A and
the FI 30A fuse.

* Replace the 10A fuse (P. 17-19).
- Repair open or short in the Bl/Y

< Is there the battery voltage? >_N0_ wire between the main harness’

YES

1) Turn the ignition switch OFF.

2) Disconnect the starter magnetic
switch wire (5 terminal) from
the starter motor (P. 17-9). [*1]

3) Set the lever in the “N" (neutral)
position.

4) Turn the ignition switch to the
START position and check the
starter magnetic switch.

i

main relay 4P connector B and
the ignition switch.

* Replace the ignition switch (P.
15-3 and 7).

HARNESS
SIDE

CONNECTOR A

CONNECTOR A
BAT (W/R)

Viewing connector
from the front side

CONNECTORB
IGSW (Bl/Y)

Viewing connector
= from the front side

*1. When the ignition switch is at the START position, the starter magnetic switch
wire (S terminal) is under the battery voltage, which is very dangerous. When
the starter magnetic switch wire (S terminal) is disconnected, wrap a piece of
the tape or equivalent around the starter magnetic switch wire (S} terminal and

protect it.

is there the operation sound NO
from the starter magnetic Check the starter main line.
switch? .

YES

To P.5-54
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From P. 5-53

1} Turn the ignition switch to
START.

2) Connect the positive (+) tester
lead to the No.3 (W) terminal of
the harness side main relay 4P
connector B and the negative (-)
tester lead to the body ground.
Measure the voltage.

.

NO
< Is there the battery voItage?}——

YES

1) Turn the ignition switch OFF.

2) Connect the test harness to the
ECM and the connector. Note
that the ECM side 34P and the
6P connectors must be discon-
nected this time.

3) Check for continuity between
the No.2 (Lg/R) termina! of the
harness side main relay 4P con-
nector B and the test box's
respective terminals of A2 and

A1,
|

Is there continuity?

¢

YES

1} Disconnect the fuel pump unit
2P connector.

2) Check for continuity between
the No.1 (Bu/Y) wire of the
harness side main relay 4P
connector A and the No.1 (Bu/Y)
terminal of the harness side fuel

pump unit 2P connector.

<

Is there continuity?

v

YES

To P.5-565

NO

NO

Repair open in the W wire
between the main harness’ main
relay 4P connector B and the
starter magnetic switch.

CONNECTOR B
112
STS (W)
34

Viewing connector
from the front side

(N
&)
(o)
&)
A2 A1l
112 000 | 0d00000000b000000
CONNECTOR B 34 FLR 000 | 00000OOVOVOOTDOOD
{Lg/r)

Viewing connector
from the front side

Repair open in the Lg/R wire
between the ECM and the main
harness’ main relay 4P connector
B.

TEST HARNESS

CONNECTOR A FUEL PUMP UNIT
(2) 2P CONNECTOR
2 .
FP (Bu/Y) (— -,
| FP (Bu/Y]

Repair open in the Bu/Y wire
between the main harness’'main
relay 4P connector A and the fuel
pump unit.

Viewing connector
from the front side

Viewing connector
from the front side
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From P. 5-54

1) Connect the test harness 34P
connector to the ECM.

2} Connect the two 4P connectors
to the main relay.

3) Turn the ignition switch ON.

4) Measure the voltage between
the test box’'s A9, A17 terminals
and the A25, A34 terminals
respectively.

< Is there the battery voltage?

YES

1) Turn the ignition switch OFF.

2) Measure the voltage between
the test box’s A2, A11 termi-
nals and the A25, A34 terminals
2 seconds after turning the igni-
tion switch ON.

s there the battery voltage?

YES

PGM-Fl main harness and the wire
harness (power supply line) are
norrmal.

NO

NO

TEST HARNESS
A9 A17
000 | 06000000b0000000b v
000 { 0000000HOOIVOOO00 =
A25
* Repair open in the Y/B! wire A9 A17
between the ECM and the main
relay. 000 [ 0000000060000000d v <V
«Replace the main relay {P. 17-5). 000 | 9000000000060000 T
A34
A2 A1l
000 | 0d00C00000OOOO000
000 | 0OO00OOOGROVOOOOOCO
- Repair short in the Lg/R wire A25
between the ECM and the main
relay.
~Replace the main relay (P. 17-5).
A2 A1l
000 | 66000000006000000 (/4
000 | 000VV0000VO00V00 =
A34
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5. SILENCER CASE

a. REMOVAL/INSTALLATION

Remove the engine cover and disconnect the TP sensor connector.

[3]
SILENCER GROMMET

[2]
BREATHER
TUBE A

[11
TUBE CLAMP D15

171 g
TP SENSOR
CONNECTOR
[16]
BREATHER &
TUBE
CLAMP C N[>
D)y .
/7&)( ! 3@ A /
2 Al (.
o t
T 4"_ =
o,
T
[15]
70 mm AIR FLOW CLAMP

[14] AIR FLOW TUBE SPRING

[13] 3.5 x 6.5 x 150 mm

TUBE [12] T-JOINT

[3]-2 SILENCER
GROMMET

INSTALLATION:
Push the grommet onto the
silencer case securely until

the stepped part inside the [3]-1
grommet comes in contact Push onto o
with the silencer case end as  the silencer
shown. case deep
to these
points.

[31-3
SILENCER CASE

(4]
CASE COLLAR (3)

(5]
CASE GROMMET (3)

(6]
BREATHER ELEMENT
COVER

o

(7]
BREATHER PACKING

7.
I

[101
6 mm
WASHER (3)

6x25(3)

[8] BREATHER ELEMENT (2)

INSPECTION: P. 3-24
INSTALLATION: P. 3-25

[1113.5 x 6.5 x 190 mm

TUBE [9] SILENCER CASE
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6. THROTTLE BODY ASSEMBLY

a. REMOVAL/INSTALLATION

1) Remove the silencer case (P. 5-56).

2) Disconnect the remote control cable (throttle side) (P. 16-1).

3) Remove the throttle arm from the shift link bracket. Discon-

nect the two throttle cables from the throttie arm.

[1] THROTTLE CABLES

[3]

L3l . SHIFT LINK
X 16 mm BRACKET
2] oo THROTTLE ARM
MAP SENSOR . WASHER (2) |DLE ADJUSTING SCREW 5] -
TROUBLESHOOTING: THROTTLE
ADJUSTMENT: P. 5-31

P. 5-20 i CAM THROTTLE CABLE

(11 INSTALLATION: P. 5-32 (Open side]

9.8 x 1.9 mm O-RING
[ Do not reuse.

PR

8 mm CAP NUT (2} 26 Nem (2.7 kgfem,

(8]
THROTTLE CABLE
[Open sidel

ADJUSTMENT: F. 3-10

[7] THROTTLE
CABLE
[Close side]

8 x40 (2)

26 Nom (2.7 kgfemn, | | 20 Ibfft)

[14]
THROTTLE BODY GASKET 20 Ibfeft)
] Do not reuse. l
[13]
TP SENSOR
| TROUBLESHOOTING: P. 5-22
[12] .
THROTTLE BODY
ASSEMBLY
ASSEMBLY:

body as an assembly.

When the TP sensor or the
throttle body assembly is
faulty, replace the throttle

{9] THROTTLE CABLE [Close side]
INSTALLATION: [9]-1 THROTTLE CABLES
Check to be sure that the ~—. - ‘ -

powaer tilt motor wire is
routed between the close
side and the open side of
the throttle cables.

ADJUSTMENT: P. 3-10

T
B N ORS
--,’fé\,aeit

e

— = -
[9]-2 POWER TILT MOTOR WIRE
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7. FUEL PUMP (LOW PRESSURE SIDE)

a. REMOVAL/INSTALLATION

«*After connecting the fuel tube, check for gasoline leakage from
the fuel tube and joints.

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

«+Keep heat, sparks, and flame away.
+* Handle fuel only outdoors.

» Wipe up spills immediately.

1) Remove the engine cover (P. 3-5).

2) Remove the rear separata case (P. 3-6).

2]
37 x 2.4 mm O-RING .

FDo not reuse.

[l
8 mm WASHER (2)

8x32(2)
Q)
(
(=N
e <
SN
FUEL PUMP
INSTALLATION:

Install the fuel pump as shown. Connect
the fuel tube D to the fuel pump port
marked with “©" and connect the fuel tube
to the port marked with “<2" as shown.
(711 [71-2
“c>”"MARK FUELTUBED
(to vapor
separator)

(716 {7]-3 FUEL TUBE
FUEL PUMP (from low
. pressure
[7}-4 “<"MARK fuel fitter)

{6] TUBE CLIP B12 (2)

(3]
FUEL TUBE D
INSPECTION:

Check for the cracks and other damage
and replace if necessary.

[4]
@ 13 mm TUBE CLIP

[5} FUEL TUBE

INSPECTION:

Check for the cracks and
other damage and replace
if necessary.
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a. REMOVAL
 Disconnect the battery cable from the battery negative (-)
terminal.
- Relieve the fuel pressure before removing the fuel injectors
(P. 5-43).
_ (4]
ING highly fl able and losive PRESSURE REGULATOR
ine is y flamm explosive. [
INSPECTION: P. 5-46 |
You can be burned or seriously injured when handling fuel. [5] G
O-RIN
« Keep heat, sparks, and flame away. Do not reuse. I
« Handle fuel only outdoors. 6]
« Wipe up spills immediately. FUEL LINE COMP.

[31
VACUUM

6 x 14 {2)
[2] TUBE

FUEL HOSE CLAMP D10.5 5;73'"“ CAP NUT (3}
[ t:]]
PRESSURE FUEL PIPE
REGULATOR INSULATOR (3)
RETURN HOSE (9]
CUSHION RING {4)
Do not reuse.
[20]
CONNECTOR [10]
BRACKET C (2} // 7.3 x 2.2 mm O-RING (4)
=
]
6x 12 (2) 11 1® 1y
[19] SERVICE CHECK BOLT
HARNESS HOLDER A :/| 12 N-m (1.2 kgfem, 9 Ibf-ft) |
il (12]
[18] e 12 mm SEALING
13 mm TUBE CLIP () WASHER (2)
INSTALLATION:
Tighten the band and cut the excess O Do not reuse.
of the band at 10 mm (0.4 in) from
the tightening point. \,’[13]
{171 6 mm SEALING WASHER

INJECTOR SEAL RING (4)
INSTALLATION:

Replace after relieving the fuel

* Do not reuse.

» Apply engine oil to the
inner wall of the rings
and install in the intake
manifold.

[16]
FUEL INJECTOR (4)

INSTALLATION: . 5-60

INSPECTION: P. 5-45

[15]
FUEL HOSE

pressure or on disassembly.

[14] FUEL PRESSURE CHECK NUT
| 22 Nom (2.2 kgf*m. 16 Ibf+ft)

INSTALLATION: P. 5-66 |
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b. INSTALLATION 2]
CUSHION RING
* Replace the O-ring, cushion ring and the injector seal ring with (1l 3]
the new ones on disassembly. FUEL INJECTOR 7.3 x 2.2 mm O-RING

1

2)

3)

4)

5)

6)

7)

8)

9)

Install a new cushion ring on the fuel injector.

Apply the engine oil to a new 7.3 x 2.2 mm O-ring, and set it
in the groove in the fuel injector.

Install the four fuel injectors on the fuel line comp.

NOTE:

Insert the fuel injectors straight into the fuel line comp.
Do not insert them into the fuel line comp. slanted, and
do not insert them with force. Damage to the O-rings can
occur.

Apply engine oil to the inner wall of the new injector seal
rings, and install the seal rings in the intake manifold
{P. 5-59).

Install the fuel pipe insulators on the intake manifold
(P. 5-589).

Install the fuel line comp. mounted with the fuel injectors on
the intake manifold.

+ To prevent damage to the O-rings, install the fuel injectors
on the fuel line comp. side, and install the assembly on
the intake manifold.

Tighten the fuel line comp. with the three 6 mm cap nuts.

Connect the vacuum tube, pressure regulator return hose,
injector connectors and the fuel hose (P. 5-59).

Connect the battery calbe to the battery negative (-) terminal
and turn the ignition switch ON. The fuel pump should run
for approximately 2 seconds, and the fuel pressure in the
high pressure fuel line should rise. Repeat this procedure 2
or 3 times, and check for fuel leakage from the fuel line and
joints.

10} Measure the fuel pressure {P. 5-43}.

(4]
FUEL LINE
COMP.

(5]
FUEL PIPE
INSULATOR (3)

(6]
6 mm CAP
NUT (3)

@

@

(7]
INTAKE MANIFOLD
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9, VAPOR SEPARATOR/FUEL PUMP UNIT

a. REMOVAL/INSTALLATION

* Disconnect the battery cable from the battery negative (-)
terminal.

« Relieve the fuel pressure before removing the vapor separator
(P. 5-43).

D warvivc B

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

» Keep heat, sparks, and flame away.
» Handle fuel only outdoors.
* Wipe up spills inmediately.

1) Remove the engine cover, relieve the fuel pressure (P. 5-43),
and remove the oil level gauge.

[5]

FUEL HOSE
CLAMP D10.5

2} Drain the vapor separator (P. 3-23).

[4] PRESSURE
REGULATOR
RETURN HOSE

[3]
FUEL TUBE D

(6]
AIR VENT TUBE A

[2]
6 mm/12 mm CLAMP

[1]
TUBE CLIP B12 7]
3-WAY JOINT
[19]

FUEL PUMP UNIT
2P CONNECTOR

[18]
12 mm SEALING
WASHER (2)

[17]

FUEL HOSE
l INSTALLATION: P. 5-66

WATER TUBE B

TUBE CLIP {2}
[11]
WATER TUBE D

(16]
FUEL PRESSURE CHECK NUT

[ 22 N'm (2.2 kgfm, 16 Ibf-t) |

= M@ [12)
VAPOR SEPARATOR
6 SEALI
F?::Iace th:c:ev::::s:‘asher 8\ 35 (3) 3 ey P Sor
with a new one after relieving 114] X WASHER (3) DISASSEMBLY.: P. 5-62
the fuel pressure and on dis- SERVICE CHECK BOLY Y O%°
assembly. | 12Nem (2.2 kgfm, 9 Ibf-t) | I(':\Il.ilz\lla\‘linghg 3-23
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b. DISASSEMBLY

+ Check each tube for cracks and other damage and replace if
necessary.

+ After connecting the hoses and tubes, check for gasoline
leakage from the hoses/tubes and the joints.

Gasoline is highly flammable and explosive.
You can be burned or seriously injured when handling fuel.
» Keep heat, sparks, and flame away.

+ Handle fuel only outdoors. [3] 12 mm SEALING BOLT
» Wipe up spills immediately. 33 Nem (3.4 kgfem

2] 25 Ibfeft)
12 mm SEALING — 5]
WASHER (2) g " VAPOR SEPARATOR
(11 DISASSEMBLY/ASSEMBLY: P. 5-63
FUEL HOSE G PRESS URE INSPECTION/CLEANING: P. 3-23
INSTALLATION:

6] {71
TUBE WATER TUBE D

Cuip (8] WATER TUBE B

INSTALLATION:
Connect the larger diameter

;{@‘iend to the vapor separator.
| 191

Check the hose and pipe
for cracks, bends and
other damage and check
for gasoline leakage
before installation.

[24]
FUEL FILTER GROMMET TUBE CLIP B12
INSTALLATION: [10]
Check the grommet for TUBE CLAMP D15
cracks and other damage, @ | v
and replace if necessary. / /@\
[23] 8.3 x 14.5 mm COLLAR (3) [11) FUEL TUBE C
{22] VAPOR SEPARATOR INSTALLATION: _
GROMMET (3) Connect the larger diameter
[21] end to the fuel pump unit.

FUEL FILTER BAND

12]
6x14 TUBE CLAMP D17

6x14(2)
[13] FUEL PUMP BAND (2)

[20] FLARE NUT

&
[19]
12 mm SEALING NUT A

[17)

[14]
FUEL PUMP UNIT

| INSPECTION: P. 5-48

| 22 Nem (2.2 kgfem, 16 Ibfef)

[15]
[18] FUEL PUMP INSULATOR (2)
12 mm SEALING WASHER (2) FUEL PIPE

[16] FUEL PUMP GROMMET (2)
INSTALLATION:

Clean the flare nut joint part
before connecting the pipe.
TORQUE (Flare nut):

37 Nem (3.8 kgfem, 27 Ibf-ft)
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e VAPOR SEPARATOR DISASSEMBLY/ASSEMBLY
* Loosen the drain screw and drain the vapor separator before
disassembly (P. 3-23).
Gasoline is highly flammable and explosive.
You can be burned or seriously injured when handling fuel.
- Keep heat, sparks, and flame away.
« Handile fuel only outdoors.
» Wipe up spills immediately. 12
DRAIN SCREW
ASSEMBLY:
1 F:heck fc_>r gasoline leakage after
(4] CHAMBER BODY installation.
O-RING
Do not reuse. l
[14] .
COLLAR (7) B
[13] \
SCREW-WASHER (7)
3]
O-RING
ASSEMBLY:
* Do not reuse.
* Replace together with the drain
® screw on disassembly.
4]
(12] . O-RING
WASHER (7) ‘——[ Do not reuse.
[11] (5]
WATER JACKET ' 4 x 8 mm PIN SCREW
COVER — (6]
FLOAT VALVE
[10] ] INSPECTION: P 5-64
FLOAT
ASSEMBLY:
After installation, check for

: ; ; (71
g;;ienrstel?n by touching with FLOAT PIN
INSPECTION: P. 5-64 ASSEMBLY:

Replace together with the
float as a set.

(9]
SCREW-WASHER (6)

[81 COVER
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c. INSPECTION
e VAPOR SEPARATOR

* If gasoline overflows from the vapor separator, perform the

following checks.

FLOAT VALVE:

1) Remove the float valve from the float.

2) Check the float valve head and the valve seat for wear and
damage as shown. Replace the float valve or cover if
necessary.

FLOAT HEIGHT:

1) The float valve and the float must be installed on the cover
properly.

2) Place the cover as shown and measure the distance between
the float and cover (i.e. float height) at the tip of the float.
| Float height 29-34mm(1.1-13in) |

3) Ifthe float height is outside the specification, adjust the float
height by bending the brass float tab slowly with care not to
damage the float.

4) Check float operation.

TOOL:

Float level gauge 07401-0010000

[l
FLOAT VALVE

T~

s

-

[3] OK

=

[4] REPLACE.

[2]
VALVE SEAT

[1] FLOAT LEVEL _
GAUGE |
07401-0010000|

Measure the float
height at the tip of
the float.
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d. ASSEMBLY

 Replace the sealing washers with new ones.

1} Setthe two insulators on the fuel pump unit and secure with
the two grommets.

2) Hold the fuel pump unit with the positive (+) side of the wire
toward up when viewing the fuel pipe installation part of the
pump unit from the front side. Hold the fuel pump unit at the
angle where the insulator mating part does not contact the
bottom of the vapor separator when viewing the fuel tube C
installation part of the fuel pump unit from the front side as
shown.

3) Holding the fuel pump unit securely, so that it does not come
out of position (explained in step 2), install the two fuel pump
bands and loosely tighten the two 6 x 14 mm flange bolts.

4) Clean the flare nut joint part of the fuel pipe. Install new 12

mm sealing washers on the fuel pump unit, and loosely
tighten the 12 mm sealing nut A.

5) Install the fuel filter grommet on the fuel filter.

6) Instali new 12 mm sealing washers and the fuel hose on the
top of the fuel filter, and tighten the 12 mm sealing bolt
securely.

TORQUE: 33 Nem {3.4 kgf-m, 25 Ibf-ft)

UP [3] The insulator mating part

UNIT

[5]
FUEL PUMP INSULATORS

must not be in this range.

[1] FUEL PUMP
BANDS

[3] FLARE NUT

JOINT PART

[2]
FUEL PIPE

©
o A

12 mm SEALING
NUT A

FUEL PUMP
UNIT

[5] 12 mm SEALING
WASHERS

[1] 12 mm SEALING

BOLT

[5}
FUEL HOSE

(4]
12 mm SEALING
WASHER (2)

[2]
FUEL FILTER

[3]
FUEL FILTER
GROMMET
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7) Set the fuel filter on the vapor separator by aligning the “A
“ mark on the vapor separator with the fuel filter as shown.

8) Loosely tighten the fuel pipe flare nut.

9) Install the fuel filter band, and loosely tighten the 6 x 14 mm
flange bolts.

10) Tighten the fuel pipe flare nut securely taking care not to let
the alignment mark on the vapor separator and the fuel hose
come out of alignment,

TORQUE: 37 Nem (3.8 kgf-m, 27 Ibf-ft)

11} Tighten the 12 mm sealing nut A to the specified torque.
TORQUE: 22 N-m (2.2 kgf-m, 16 Ibfft)

12) Tighten the three 6 x 14 mm flange bolts securely.

13) Install the fuel tube C (P. 5-62).

14) install the vapor separator on the outboard motor.

15) Set the new 12 mm sealing washer on the fuel hose under
the fuel line comp., and install the fuel hose by aligning the
fuel hose tab with the hole in the fuel line.

Install the new 12 mm sealing washers and tighten the fuel
pressure check nut to the specified torque.

TORQUE: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

16) Set the new 6 mm sealing washer on the service check bolt,
and tighten the service check bolt to the specified torque.

TORQUE: 12 N-m (1.2 kgf-m, 9 ibfft)

17) Tighten the vapor separator using the three 8 x 35 mm flange
bolts.

(11

FUEL HOSE

“ A " MARK

[2] VAPOR
SEPARATOR

45’

[3] FUEL FILTER
(2]
FUEL TUBE C
6x14 g
f(? ]
1] a? ]
FUEL FILTER sl —
BAND

(5]

FLARE NUT

NUTA
(4] FUEL PIPE

x {3] 12 mm SEALING

(8]
HOLE

(71

12 mm SEALING

WASHERS

(6]
FUEL

CHECK NUT

(31 6 mm SEALING
WASHER

(4]
SERVICE
CHECK
BOLT

Nl
=l

o
PRESSURE

(5] FUEL HOSE
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10. INTAKE MANIFOLD ASSEMBLY R R
REMOVAL/INSTALLATION |

a. REMOVAL =

« Disconnect the battery cable from the battery negative (-)
terminal.

1) Remove the engine cover (P. 3-5).

2) Relieve the fuel pressure per “How to relieve fuel pressure”
(P. 5-43).

AAWARNING

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

» Keep heat, sparks, and flame away.
« Handle fuel only outdoors. (1]
- Wipe up spills immediately. HOSE CLAMP

3) Remove the rear separate case (P. 3-6).

4) Disconnect the fuel tube D from the fuel pump and release
the 13 mm tube clip.

5) Release the air vent tube B from the hose clamp and discon- M
nect the air vent tube B from the mounting case. No.1 FUEL INJECTOR

CONNECTOR
6) Disconnect all fuel injector connectors from the fuel injector.

21

No.2 FUEL
INJECTOR
CONNECTOR

3]
No3 FUEL S\

INJECTOR
CONNECTOR

|

(41

No.4 FUEL
INJECTOR
CONNECTOR
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7} Disconnect the water tube D from the 3-way joint.

Disconnect the water tube B from the T-joint.

4 A [3]
WATER TUBE B T-JOINT
8) Open the harness clip and release the remote control cable 11 2]
A. REMOTE CONTROL SWITCH WIRE
CABLE A 3P CONNECTOR

Remove the switch wire 3P connector from the connector
bracket D, and disconnect the connector.

@ 4]
HARNESS CLIP BRACKETD

[3] CONNECTOR

9) Release the vacuum tube from the two 7.5/11.5 mm tube
clamps. [1]17.5/11.5 mm
TUBE CLAMPS
Remove the fuel pump unit 2P connector from the hose

clamp bracket A, and disconnect the connector.

Disconnect the connector from the |AT sensor.

Release the remote control cable A from the wire clamp and
the wire clip.

[6]
REMOTE
CONTROL
CABLE A

[5)
HOSE CLAMP
BRACKET A

4] / >

WIRE CLAMP (3]
IAT SENSOR
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10) Disconnect the connector from the MAP sensor.

(1] MAP SENSOR
11) Remove the silencer case (P. 3-10).
12) Remove the throttle body assembly from the intake manifold. (1]
THROTTLE BODY
Remove the throttle body gasket. GASKET
« Do not reuse the throttle body gasket. (2]
8 mm CAP NUT (2)

3]
THROTTLE BODY 8x40(2)

ASSEMBLY

13) Disconnect the connector from the |IAC valve.

Disconnect and remove the PCV tube.

(2]
IAC VALVE

[11 PCV TUBE
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14) Release the pressure regulator return hose from the purge
hose clamp.

Release the fuel tube D from the tube clip and the sensor
tube clip.

15) Remove the oil level gauge.

16) Remove the two 8 x 18 mm flange bolts and a 8 x 35 mm
flange boit.

CLAMP

!

[s} ﬁ(\g

[1] PURGE HOSE [2] SENSOR TUBE

CLIP [3] TUBE

\d
PRESSURE REGULATOR -
RETURN HOSE (4] FUEL TUBE D
]
OIL LEVEL GAUGE

8x18(2)
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17) Remove the nine 10 mm cap nuts from the intake manifold.

18) Pull out the intake manifold assembly toward you. When
the intake manifold assembly has cleared the stud bolts,
move the intake manifold assembly a little toward the
cylinder head and lift it up to remove.

19) Remove the intake manifold gasket.

(1)
INTAKE MANIFOLD
GASKET

Do not reuse.

(3]
INTAKE MANIFOLD

ASSEMBLY

[1
10 mm CAP NUT (9)

=
4

=]
Bo

AN LA

F/‘
i\=:

'r‘ o ()
=lilll
*-;- L‘t‘/.
l'€~ L ((((g-

(2]
STUD BOLT (9)
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b. INSTALLATION

Installation is the reverse order of removal. Note the following.

1)

2)

3)

4)

5)

6)

7

When installing the intake manifold assembly, set the
protection on the cylinder block between the hose joints.
Take care not to damage the area between the hose joints at
the back of the vapor separator with the projection on the
cylinder block this time.

Loosely tighten the 10 mm cap nuts against the intake
manifold assembly.

Position the upper intake manifold stay A in contact with the
left side of the boss of the crankcase, and position the lower
intake manifold stay A in contact with the crankcase sealing
bolt. Then, loosely tighten the respective 8 x 18 mm flange
bolts.

Loosely tighten the 8 x 36 mm flange bolts (P. 5-70).

*When the intake manifold stay A’'s are removed from the
intake manifold, check the 14 mm washer and 8 x 16 mm
special bolt {P. 5-75) and loosely tighten the bolts.

Tighten the 10 mm cap nuts to the specified torque in the
numbered sequence shown. Be sure to tighten the nuts in
two or three steps.

TORQUE: 39 N-m (4.0 kgf-m, 29 Ibf-ft)

Tighten the two 8 x 18 mm flange bolts and the 8 x 35 mm
flange bolt securely.

*When the intake manifold stay A's are removed from the
intake manifold, tighten the 10 mm cap nuts, then tighten
the 8 x 16 mm special bolt, 8 x 18 mm flange bolt and the 8
x 35 mm flange bolt in the listed order (P. 5-75).

Install the throttle body assembly (P. 5-57).

[1]1 JOINTS [2] PROJECTION

[1] <UPPER SIDE>

(3]
[2] PROJECTION BOSS

[4] <LOWER SIDE>

8x18

—

(6}
INTAKE
MANIFOLD
STAY A

[5] SEALING BOLT [2] PROJECTION

m
10 mm CAP NUT (9)

D o™

®©/\
ey
b
o\

i((‘(““u'n

9®
NN —N
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11. INTAKE MANIFOLD/IAC VALVE

a. REMOVAL/INSTALLATION

» Check each tube and hose for cracks and other damage before connection. Replace the tubes and hoses if necessary.
« Set the clips, clamps and other fittings in the designated places securely by referring to the tube routing (P. 2-45).

~ Removal/installation of the parts/units other than the intake manifold can be made with the intake manifold assembly
mounted on the outboard motor.

Remove the intake manifold assembly (P. 5-67).

[1]
VACUUM TUBE
(3.5 x 340 mm TUBE)

[17]
HOSE CLAMP BRACKET B

[16]
PURGE HOSE CLAMP

6x12(2) HOSE CLAMP

[15]
TUBE CLAMP BRACKET

[14] TUBE CLIP é [3]
PURGE HOSE CLAMP
%@l . (2]

HOSE CLAMP

[4]
FILTER SUSPENSION

(5]

[13] SENSOR TUBE CLIP FUEL PUMP FILTER

[12] :P.5-75 |
::grgimfonssgumoa Rﬂﬁtﬁﬂg{:eif‘s tﬁi

filter for dirt and con-
tamination, and replace
if necessary.

[11] FUEL TUBE b ——9o

[10] TUBE CLAMP

[9] L EL Hosg 61 AIR VENT TUBE A

AIR VENT TUBE B

CLAMP INSTALLATION:
INSTALLATION: D105 (2) Connect the tube with the larger
Connect the larger diameter (2] dlametpr end toward the fuel
end of the hose to the fuel HOSE [8] pump filter,
pump filter. CLAMP 6 mm/12 mm

CLAMP
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(2]
8 x 16 mm SPECIAL BOLT (2)
| INSTALLATION: P. 5-75 5x182 (3]
IAC VALVE
[1] | TROUBLESHOOTING: P. 5-33
14 x 23 mm WASHER (2)
INSTALLATION: P. 5-75 | —m
[4]

IAC VALVE PACKING

| Do not reuse.1
[17] = (5]
HARNESS CLIP N\ IAC VALVE FILTER
1161 INSPECTION:
CLIP BRACKET A Remave the clog before
(15]
CONNECTOR BRACKET D
\ é INTAKE MANIFOLD STAY A (2)
>3 INSTALLATION: P. 5-75
Q ;
[14] i1 Y B
INTAKE MANIFOLD
N
[13] \v
6 x 18 mm ©
SCREW (2) " © 7]

PURSE HOSE CLAMP

(8]
HOSE CLAMP BRACKET A

| -
o % , 9]
Bk T WIRE CLAMP

ANODE METAL (2)

ASSEMBLY:
Replace the anode metal if
it is corroded excessively.

[11]!

[10] IAT SENSOR
O-RING TROUBLESHOOTING: P. 5-28
Do not reuse | TORQUE:
o notreuse 18 Nom (1.8 kgfemn, 13 Ibf-ft)
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OFUEL PUMP FILTER

INSTALLATION:

install the filter suspension with the “& “ mark on the filter toward
the air vent tube A, and connect the tube.

®14 x 23 mm WASHER/8 x 16 mm SPECIAL BOLT/

INTAKE MANIFOLD STAY A

INSTALLATION:

1)

2)

3)

4)

Install the 14 x 23 mm washers as shown noting the in-
stallation direction.

Be sure that the shoulders of the 8 x 16 mm special bolts are
through the washers and stay A's, and loosely tighten the
special bolts.

Position the projection of the upper intake manifold stay A
in contact with the left side of the boss of the crankcase, and
position the projection of the lower intake manifold stay A
in contact with the crankcase sealing bolt. Then, loosely
tighten the respective 8 x 18 mm flange bolts.

Tighten the 10 mm cap nuts to the specified torque (P. 5-72),
then tighten the 8 x 16 mm special bolts and the 8 x 18 mm
flange bolts in the listed order securely.

« After tightening the bolts, be sure that the 8 x 16 mm special
bolts do not set on the washers and the stay As.

(1]

“§ "MARK
/

‘x

I
2]

AIR VENT TUBE A SIDE

[118 x 16 mm
SPECIAL
BOLT

[2]
/ WASHER
I H —]

1] 2] 3]
PROJECTION  poss

8x18

INTAKE
MANIFOLD
STAY A

[3]
8 x 16 mm SPECIAL
BOLT

PROJECTION
{4) SEALING BOLT
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a. REMOVAL/INSTALLATION
» Check the fuel tube for cracks and other damage before
connection. Replace the fuel tube if necessary.
* After connecting the fuel tube, check for gasoline leakage from
the tube and joints.
Gasoline is highly flammable and explosive.
You can be burned or seriously injured when handling fuel.
« Keep heat, sparks, and flame away. 5]
« Handle fuel only outdoors. FUEL FILTER
+ Wipe up spilis immediately. (LOW PRESSURE SIDE)
INSPECTION: P. 3-9
3] INSTALLATION: P 3-9
5 x 10 mm 4 6]
RIVET SCREW
2] gEﬁ,Ag HER TUBE HARNESS CLIP
14 mm CLIP INSTALLATION:

(11
TUBE CLIP
B12 (4)

Clamp the neutral switch wire,

6x12(2)

(7]

CLIP BRACKET C
7 {8]
£y FUEL FILTER
i GROMMET

(9]
FUEL FILTER STAY

[17]
FUEL TUBE

INSTALLATION:
Set in the concave in the engine
undercase.

[16]
FUEL TUBE B

INSTALLATION:

Connect the tube with the end
marked with white paint toward
the fuel filter.

N

6x20

(101
FUEL CONNECTOR B

[15]

PURSE LOCK CLIP (14] L ECTOR A
INSTALLATION: _ UNDERCASE [12[11 1 FUEL CONNEC
e et iteh wire GROMMET B 6 mm DISTANCE COLLAR
an € tuel tude b. [13] 6 mm WASHER
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13. PCV CHAMBER

a. OPERATION CHECK

» Check the PCV chamber operation before disassembly.

Remove the propeller and place the outboard motor gear case
in a test tank filled with water. Start the engine and warm it up
to the normal operating temperature, then check the operation.

Check the PCV tube and the breather tube A and B for cracks,
disconnection, clog, looseness, etc.

1) Pinch the PCV tube lightly with the fingers during idling.
Check the PCV valve for operation sound.

2) If there is no operation sound, replace the PCV valve and
recheck.

b. REMOVAL/INSTALLATION

Remove the intake manifold assembly (P. 5-67).

[2] TUBE
[12] !

CLAMP
PCV VALVE GROMMET \_b%

1] D12 (2)
&S

PCV VALVE

[10]

SWITCH WIRE — |

Q==

6 x35 (4)\ B

£)
TUBE CLAMPD29 — 5

(8]
OIL TUBE

INSTALLATION:
Check the tube for cracks and other

damage, and connect to the cylinder
block and the PCV chamber securely.

BF115A-130A

i

1]
PCV VALVE

{2} PCV TUBE

(3]
OIL PRESSURE SWITCH

INSPECTION: P. 17-29
INSTALLATION: P. 5-35
TORQUE:

9 N*m (0.9 kgfsm, 6.5 Ibfeft)

4]

ECT SENSOR

TROUBLESHOOTING: P. 5-26
TORQUE:
18 Nem (1.8 kgf-m, 13 Ibf-ft)

5]
9.5 x 1.5 mm O-RING

Do not reuse. J

[6]

PCV TUBE
INSTALLATION:
Check the tube for
cracks and other
damage, and replace
if necessary.

[717.5/11.5 mm TUBE CLAMP (2)

INSTALLATION:

» Clamp the PCV tube and the
vacuum tube.

» The vacuum tube should be
routed in this side.
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a. DISASSEMBLY/ASSEMBLY
Drain the fuel tank and fue!l line completely before disassembly.
Gasoline is highly flammable and explosive.
Y b i inj . [2]
'ou can be burned or seriously injured when handling fuel FUEL CONNECTOR A
» Keep heat, sparks, and flame away.
= Handle fuel only outdoors. [3]
« Wipe up spills immediately. TUBE CLIP BAND
[1}1 12.5 mm (4)
T0 ENGINE ™ @) o
-~ 4]
D ER BULS T FUEL TUBE (SHORT)
\ ASSEMBLY:
: Check for cracks and
deterioration. Replace
g if necessary.
o
INLET VALVE — 0\\\)
111
FUEL TANK
CAP [5]
) OUTLET VALVE
[10]
FUEL JOINT
[6] TUBE CLIP BAND
20 mm (2}
{71
(9] FUEL TANK
FUEL TUBE (LONG) P CAPACITY.

ASSEMBLY:
Check for cracks and
deterioration. Replace (8]

25¢ (6.6 US gal, 5.5 Imp gal)
ASSEMBLY:

Clean the tank of dirt or dust
accumulation and assemble.
INSPECTION/CLEANING: P. 3-10

if necessary. FUEL CONNECTOR
o INLET/OUTLET VALVE
INSTALLATION:

1) Do not confuse the inlet valve and the outlet valve.
They can be identified as follows.

» The inlet valve has the pin.
» The outlet valve has the valve seat.

[21
VALVE SEAT
)
PIN 4
[3]
57 OUTLET VALVE
[4]
INLET VALVE
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| |
2) Install the outlet valve at the side marked with “=" on the 2] [3]
primer valve. OUTLET
7 INLET VALVE VALVE
3) Instalt the primer bulb with the “=b" mark toward the engine
side.
11
FUEL
TANK
SIDE
[6]
ngthER [5] “=" MARK
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6. ALTERNATOR/BALANCER
BELT/TIMING BELT

HONDA

BF115A-130A

1. ALTERNATOR ASSEMBLY

2. BALANCER BELT/TIMING BELT/PULLEY

1. ALTERNATOR ASSEMBLY

a. REMOVAL/INSTALLATION

1) Remove the engine cover (P.3-5).

2) Disconnect the battery negative (-) cable from the battery

negative terminal.

Disconnect the connector and the 90A fuse cable from the
alternator.

3)

4) Remove the timing belt upper cover (P. 3-6).

5) Open the wire harness clip and the harness band and remove

the two cables.

6) Loosen the 10 x 80 mm flange bolt and the 8 mm flange nut.

7) Loosen the special adjuster bolt. Move the alternator to the

engine side as full as it goes, and remave the alternator belt.

8) Remove the ECM cover (P. 17-21).

[1] ALTERNATOR
CONNECTOR

1
90A FUSE CABLE

(2]

(] HARNESS BAND

WIRE HARNESS CLIP

[31 REMOTE CONTROL
CABLE A

90A FUSE CABLE

SPECIAL ADJUSTER
BOLT

6-1
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o DISASSEMBLY/ASSEMBLY DRAWING
* Degrease, clean and/or lubricate the parts marked with *1 LZ1]
according to the INSTALLATION instructions. Do not lubricate 1 G.x 49 mm
any part unless instructed to do so (P. 6-4). BOLT-WASHER
REMOVAL/
[11 INSTAALATION: P. 6-3
ALTERNATOR BELT TORQUE:
INSTALLATION: P. 3-15 287 I 128:0 kgfem,
Check for wear, cracks and other damage
before instaltation. Do not bend or twist
the belt.
INSPECTION: P. 3-13
ADJUSTMENT: P. 3-14 [3]
' COOLING FAN

6x 14 (4)
(18]

8 mm FLANGE NUT
INSTALLATION: P. 3-15

TORQUE:
24 N*m (2.4 kgfsm, 17 Ibfeft)

(17) A=A N/ *3:
ALTERNATOR ASSEMBLY y NS (1
DISASSEMBLY/

ASSEMBLY: P. 6-6
INSPECTION: F. 6-5, 7 and 8

DRIVE PULLEY

8x12(2)

[16]
10 x 80 [6]
INSTALLATION: P. 3-15 PULSER COIL WIRE
TORQUE: INSTALLATION:
44 N-m (4.5 kgfem, 33 Ibf+ft) Install by aligning the
tab of the clamp with
[15] . the hole in the
ALTERNATOR BRACKET alternator bracket.
[13] 6x25
ALTERNATOR STAY
(71
10x 70
121 39 Nem (4.0 kgfem, 29 Ibf+ft) |
1
SPECIAL ADJUSTER BOLT

[8] 90A FUSE CABLE
| INSTALLATION: P. 6-3 |

[11]
HARNESS BAND
[9] 6 mm HEX. NUT

7.9 N*m (0.8 kgf-m, 5.8 Ibf-ft)

[10] TENSIONER BOLT
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® 16 x 49 mm BOLT-WASHER

REMOVAL:

Remove the 16 x 49 mm bolt-washer using the special tools as
shown.

NOTE:

+ Do not use an impact wrench.
* Remove the 16 x 49 mm bolt-washer while holding the
crankshaft pulley with the special tool. Do not turn the

crankshaft counterclockwise.

TOOLS:
Holder attachment, 50 mm, offset
Holder handle

07MAB-PY30100
07JAB-001020B

INSTALLATION:

NOTE:

» Do not use an impact wrench.
+ Tighten the 16 x 49 mm bolt-washer while holding the crank-
shaft pulley with the special tool. Do not turn the crankshaft

BF115A-130A
1]
16 x 49 mm =
BOLT-WASHER
{2] HOLDER ATTACHMENT,
50 mm, OFFSET
07MAB-PY30100

(3] HOLDER HANDLE
07JAB-001020B

pulley counterclockwise.

* Check the balancer belt drive pulley, crankshaft pulley, and
the 16 x 49 mm bolt-washaer for degreasing, cleaning and
lubrication (P. 6-4).

Using the special tools, tighten the 16 x 43 mm bolt-washer to
the specified torque.

TORQUE: 245 N-m (25.0 kgf-m, 181 Ibf-ft)

TOOLS:

Holder attachment, 50 mm, offset 07MAB-PY30100
Holder handle 07JAB-001020B
@ 90A FUSE CABLE

INSTALLATION:

1) Connect the 90A fuse cable to the alternator terminal with
the caulked part toward you.

2) Tighten the 6 mm hex. nut to the specified torque so that the
installation angle is 60° as shown.

TORQUE: 7.9 Nem (0.8 kgfm, 5.8 Ibf-ft)

3) After installation, place the cover over the terminal securely.

= 2]
TORQUE
(1] HOLDER ATTACHMENT, WRENCH

50 mm, OFFSET

07MAB-PY30100

{3] CRANKSHAFT

N PULLEY
16 x 49 mm

BOLT-WASHER

HOLDER HANDLE
07JAB-001020B

[3] ALTERNATOR
(11 TERMINAL

90A FUSE CABLE (2]
6 mm HEX. NUT

(5]
COVER —»

"

60°
[4] Install with the caulked [11 90A FUSE
part toward you. CCABLE

6-3
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b. DEGREASING/CLEANING/LUBRICATION

Be sure to degrease, clean or lubricate the following parts before
installation.

<16 x 49 mm bolt-washer>
* Wipe the entire surface of the bolt-washer (especially the
washer and the crankshatft pulley mating surface} with a clean

shop towel.

« Apply engine oil to the flanged part of the bolt and the washer
mating surface.

» Apply engine oil to the threaded part of the bolt.

» Do not apply engine oil to the washer and the crankshaft
pulley mating surface.

<Crankshaft putley>

« Remove oil from the bottom of the crankshaft pulley boss using
a degreasing cleaning agent.

» Wipe the bolt-washer mounting surface on the crankshaft
pulley using a clean shop towel.

» Do not contaminate the belt installation parts with oil.
<Balancer belt drive pulley>
» Remove oil from the crankshaft pulley and the timing belt drive
putley mating surface tuoroughly using a degreasing cleaning

agent.

» Do not contaminate the belt installation parts with a
degreasing cleaning agent.

<Timing belt drive pulley/timing belt guide plate>

» Wipe the entire surface of the timing belt drive pulley and the
timing belt guide plate using a clean shop towel.

<Crankshaft>

» Spray a degreasing cleaning agent over a clean shop towel,
and wipe the entire surface of the crankshaft to remove oil
thoroughly.

+ Do not let the oil seals and other rubber parts get sprayed
or contaminated with the degreasing cleaning agent.

+ Do not spray the degreasing cleaning agent directly over
the crankshaft. Be sure to wipe the crankshaft with a clean
shop towel sprayed with the degreasing cleaning agent.

O : [1] WIPE WITH SHOP TOWEL.

X :[2] DEGREASE.

@ : [3] LUBRICATE WITH OIL.

4]

16 x 49 mm BOLT-WASHER

XX

(5]

CRANKSHAFT PULLEY
000

°

.

.

(6]
BALANCER BELT
DRIVE PULLEY

y

XX

LxXx

XXX J

XXX
000

XXX 171
0CO TIMING BELT

¥ DRIVE PULLEY

[eYeje}
Q0O
o0

—oolw

000
Q00

[8] TIMING BELT
GUIDE PLATE

[9]
CRANKSHAFT
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c. ALTERNATOR ASSEMBLY INSPECTION
(With the alternator assembly mounted on the
outboard motor)

CAUTION:

Do not disconnect the battery terminals while the alternator

is running.

» Alternator assembly inspection must be made with the
assembly mounted on the outboard motor.

* Replace the IC regulator when the battery voltage exceeds 16V,

« Before disconnecting the 90A fuse cable, be sure to disconnect
the battery negative (-) terminal.

Check for following before starting the alternator assembly
inspection.

« Battery condition and cable connection

« Alternator belt for looseness, cut and/or fraying (P. 3-13)
* Alternator connector and 90A fuse cable for connection
« Blown 90A fuse and 10A fuse

» Open or short circuit in each harness and cable

1) Turn the ignition switch to ON and check whether the
alternator indicator light comes ON.

2) Ifthe alternator indicator light does not come ON, disconnect
the alternator connector, and short-circuit the white/blue
terminal of the harness side connector to the ground.

3) If the indicator light still does not come ON, check the
following.

« Indicator light (P. 17-28)
- Remote control cable A for open or short circuit

4) Start the engine and check whether the alternator indicator
light goes OFF.

» The alternator is normal when the light goes OFF.

+ If the indicator light is still ON, check each part of the
alternator and repeat the ablve steps 2 and 3.

» When the alert system functions while the alternator is in
operation, the warning buzzer sounds intermittently.

[1] ALTERNATOR INDICATOR LIGHT

IR
0 o

[1] ALTERNATOR
CONNECTOR

[3] White/Blue

[2]1 GROUND
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d. ALTERNATOR ASSEMBLY DISASSEMBLY/ASSEMBLY

[1]
PULLEY LOCK NUT

REMOVAL/ 3] [4]

INSTALLATION: P. 6-7 STUD REAR HOUSING

TORQUE: BOLT (2)
110 Nem (11.2 kgfm, 81 Ibf-ft)

(5]

[26]
ALTERNATOR BOLT-WASHER (2)
PULLEY
28] 2]
5 mm

STATOR [DRIVE () WASHER-NUT

END HOUSINGI ' @ HARNESS CLAMP

| INSPECTION: P 6-8 |

[7]
WIRE HARNESS CLIP

[24] D)

FRONT BEARING
INSPECTION: [8]

Check for abnormal noise RECTIFIER ASSEMBLY
and play and replace if = , / INSPECTION: P. 6-7
necessary. S _@ = UW.
N T 9}
[23] g N INSULATOR BUSHING
BEARING RETAINER g 8 & X
1 g o &°
[22] = SCREW e B ®\ [10]
SCREW(4) 8 6 mm NUT
[11]
IC REGULATOR

[21] (12}

ROTOR 4 x 25 mm
INSPECTION: P. 6-8 SCREW-WASHER (2)
INSTALLATION: [13]

Check to be sure that the slip ring BRUSH HOLDER
is free from comtamination with -@ ASSEMBLY
oil or grease. INSPECTION: P. 6-7
[20} [17]
REAR BEARING BRUSH HOLDER /
: INSULATOR ' [14]
INSPECTION:
Check for abnormal noise 5 SCREW-WASHER (6)
and play and replace if ﬁ
necessary. [15]
/ REAR END COVER
[19] [16]
BEARING COVER REAR END

COVER BOLT (3)
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e PULLER LOCK NUT
REMOVAL/INSTALLATION:

Using the two offset wrenches (10 mm and 22 mm) as shown,
remove and install the puller lock nut.

TORQUE: 110 N-m (11.2 kgf-m, 81 Ibf-ft)

e. INSPECTION (Unit inspection)

¢ BRUSH HOLDER ASSEMBLY

Measure the brush length.
If the measurement is less than the service limit, replace the
brush holder assembly.

SERVICE LIMIT
8.4 mm (0.33in)

STANDARD
10.5 mm (0.41 in)

e RECTIFIER ASSEMBLY

+ Inspect the rectifier assembly by removing it from the outboard
motor.

Check for continuity between the B terminal and the respective
P terminals {P1, P;, Ps and P4), and between the E terminal and
the respective P terminals {P1, P2, Ps and Pi). Note to check for
continuity in two directions by reversing the polarities.

There should be continuity only in one directon.
Replace the rectifier assembly as necessary.

(2]
10 mm OFFSET
WRENCH

1
22 mm OFFSET
WRENCH

[1]

[2]
Circuit diagram: B P4

[11
E (GROUND)
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® ROTOR

1) Check to be sure that there is continuity between the sip

rings.

2) Check to see that there is no continuity between a slip ring
and the rotor, and between a slip ring and the rotor shaft.

3) Measure the slip ring O.D.

STANDARD

SERVICE LIMIT

14.4 mm (0.57 in)

14.0 mm (0.55 in}

4) If the measurement is less than the service limit, replace the

rotor.

e STATOR

Inspect the stator by removing it from the outboard motor.
1} Check to see that there is continuity between the wires.

2) Check to see that there is no continuity between each wires

and the stator core.

[l
ROTOR SHAFT

STATOR CORE
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2. BALANCER BELT/TIMING BELT/PULLEY [1] PULSER COIL

CONNECTORS

a. REMOVAL/INSTALLATION

1) Remove the timing belt upper cover (P. 3-5 and 6).

2) Set the No.1 cylinder piston at the top dead center of its
compression stroke (P. 3-7).

3) Remove the alternator belt (P. 3-14).
Remove the crankshaft pulley (P. 6-3).

4) Remove the ECM cover (P. 17-21) and disconnect the pulser
coil connectors.

* Be sure to degrease, clean or lubricate the parts marked

with *1 according to the INSTALLATION instructions. Do [3]
not lubricate any part unless instructed to do so (P. 6-4). *1:
(2] BALANCER BELT
PULLEY
[1] 4.5 x 38.5 mm KEY DRIVE
TIMING BELT (4]
INSTALLATION: P. 3-20 BALANCER BELT
Check for wear, cracks and other damage oA
before installation. Do not bend or twist g\iztlf-;fxgxw.cﬁ:ailzsean d other
the belt. ' .

. damage before installation. Do
INSPECTION: P 3-19 g not bend or twist the belt.
ADJUSTMENT: P. 3-22 INSPECTION: P. 3-15

g s e =i
ADJUSTMENT: P. 3-22
(12]
12 x 38 [5]
REMOVAL/ *q:
INSTALLATION: P. 6-11 TIMING BELT
Apply engine oil to the DRIVE PULLEY
threads and the bolt seat. [ INSTALLATION: P. 6-11 I
TORQUE: '

98 N+m (10.0 kgfsm, {6]
72 Ibf-ft) Lk
TIMING BELT
GUIDE PLATE
_m [INSTALLATION: P. 6-11

(11} 6x 12 (2)
125 x 34 x5 mm 71
WASHER 5 x 14 mm SCREW (4)
8\
[10] 8]
TIMING BELT
DRIVEN PULLEY { S | = ) JPULSER COIL
S f@ S INSPECTION: P. 17-28
s ' TROUBLESHOOTING:
- R . P.5-24
! O
(5 (9]
i *1:
CRANKSHAFT

6-9 Page: 174 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http://www.ReadManuals.Com


http://www.ReadManuals.Coitn

HONDA

BF115A-130A
** Be sure to degrease, clean or lubricate the parts marked with
*1 according to the INSTALLATION instructions.Do not
lubricate any part unless instructed to do so (P. 6-4).
[3]
12 x 30 (2)
1 54 Nem (5.5 kgfsm,
40 1bfeft)
TENSIONER ADJUSTING NUT
{10 mm NUT] [4]
*1,
4 . . m, 1bfe .
4 N+m (4.5 kgfem, 33 Ibf-ft) BALANCER BELT (51
DRIVE PULLEY BALANCER BELT ADJUSTING
E:_Z'\]' GINE BRACKET BOLT
HANGER INSTALLATION:

Be sure that the projected part
of the bolt is not set on the

bracket.
[17] TORQUE:
10.3 x 25 mm 12 Nom (1.2 kgfem, 9 Ibfeft)
WASHER
6]
(16] *1:
BALANCER BELT TIMING BELT
ADJUSTING SPRING DRIVE PULLEY
[15]
BALANCER BELT
TENSIONER 7]
BALANCER BELT
ADJUSTING BRACKET
(14} B (8]
10.5 x 44 mm WASHER (& .1
(31 \v TIMING BELT
TIMING BELT % 7 GUIDE PLATE
ADJUSTING SPRING \4\(%:
@L; ¢ TIMING BELT ADJUSTING
TIMING BELT ADJUST
(121 //’ > g ) SPRING BOLT (2)
TIMING BELT TENSIONER - ! é 12 Nem (1.2 kgf+m, 9 Ibf-f) |

¢\

o
O
b

@
/T
G
(

[11]
TIMING BELT
ADJUSTING BOLT

67 Nm (6.8 kgf-m, 49 Ibfeft) |

*1:
CRANKSHAFT
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¢ 12 x 38 mm FLANGE BOLT
REMOVAL/INSTALLATION:

Using the special tool as shown, remove and install the 12 x 38
mm flange bolt.

On installation, apply engine oil to the threaded part and the
seat of the 12 x 38 mm flange bolt, and align the “$T" mark on
the driven pulley with the “4T” mark on the timing belt lower
cover.

TORQUE: 98 Nm (10.0 kgf-m, 72 Ibf-ft)

TOOL:

Lock nut wrench, 56 mm 07LPA-ZV30200

¢ TIMING BELT DRIVE PULLEY/TIMING BELT GUIDE
PLATE

INSTALLATION:

+ Before installing the drive putley and the guide plate, be sure
to degrease, clean or lubricate the parts according to the
INSTALLATION instructions (P. 6-4).

1) Install the timing belt guide plate on the crankshaft.

2) Install the timing belt drive pulley by aligning the pin on the
pulley in the long hole in the guide plate.

3) Align the key groove in the crankshaft with the key groove
in the drive pulley, and install the 4.5 x 38.5 mm key.

4) Install the balancer belt drive pulley and the crankshaft puliey.

* Before installing the balncer beit drive pulley and the
crankshaft pulley, be sure to degrease, clean or lubricate
the parts according to the INSTALLATION instructions (P.
6-4).

5) Temporarily tighten the 16 x 49 mm boit-washer until the
timing belt drive pulley comes in close contact with the timing
belt guide plate (P. 6-2).

Apply force to the timing belt drive puiley in the turning
direction, and be sure that the guide plate does not turn farger
than the distance equal to the drive pulley pin moving in the
ling hole in the guide plate.

+ Before tightening the 16 x 49 mm bolt-washer, be sure to
degrease, clean or lubricate the parts according to the
INSTALLATION instructions {P. 6-4).

{1] TIMING BELT DRIVEN

(1] TIMING BELT DRIVEN
PULLEY

PULLEY

LOCK NUT WRENCH, [4] MARKS
56 mm TIMING BELT
07LPA-ZV30200 LOWER COVER

1] (2]

TIMING BELT PIN

DRIVE PULLEY

{3]
LONG HOLE

[4] X
TIMING BELT GUIDE °
PLATE

(5

The guide plate must not turn larger than the
distance equal to the drive pulley pin moving
in the long hole in the guide plate.

w /

TIMING BELT

GUIDE PLATE PULLEY
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1. ENGINE REMOVAL/INSTALLATION  &F115A-130A

1. REMOVAL - 2. INSTALLATION

1. REMOVAL

1) Remove the following parts.
- Engine cover (P. 3-5)
- Rear separate case (P. 3-6)
- Remote control cable (P. 16-1)
- Gear case assembly (P. 12-2)
- Lower rubber motor mount (P. 12-47)
- Extension case/undercover (P. 12-48)
- Oil pan/exhaust pipe/water tube {P. 13-1)

2) Disconnect the positive (+) and the negative {-) cables of the

starter cable from the battery. (1]
FUEL PUMP

3} Disconnect the fuel tube from the fuel pump.

AWARNING

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling
fuel.

+ Keep heat, sparks, and flame away.
+ Handle fuel only outdoors.
» Wipe up spills immediately.

FUEL TUBE
4) Disconnect the oil return tube. [1]
Disconnect the flushing water hose from the water inlet joint. FLUSHING WATER
HOSE

WATER INLET
JOINT

[3] OIL RETURN TUBE
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5) Release the air vent tube B from the hose clamp and
disconnect the air vent tube B from the mounting case.

6} Disconnect the 7 x 550 mm tube and the 7 x 690 mm tube
from the engine undercase.
Disconnect the 7 x 690 mm tube from the 3-way joint.

7) Disconnect the 7 x 550 mm tube from the 3-way joint.
Disconnect the 4.5 x 50 mm tube from the grommet mounted
on the engine undercase.

8) Remove the purse lock clip from the fuel tube B.
Remove the 6 x 12 mm flange bolt and remove the neutral
switch assembly.

9) Remove the silencer case (P. 3-10).

(21
HOSE CLAMP

1 [2] 7 x 550 mm TUBE
CONCAVE OF
ENGINE

UNDERCASE

[4]
7 x 690 mm TUBE

(3] 3-WAY JOINT

[1] 3-WAY JOINT

[2] 7 x 550 mm TUBE

4.5 x 50 mm TUBE

{2] NEUTRAL SWITCH
[1] ASSEMBLY
PURSE LOCK CLIP ~.

(31
FUEL TUBE B
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10) Disconnect the 90A fuse cable from the alternator.

CAUTION:

Be sure that the positive (+) and the negative (-) starter
cables are disconnected from the battery before

disconnecting the 90A fuse cable.

11) Open the wire harness clip and the harness band and release
the S0A fuse cable.

12} Remove the two tie-wrap bands from the 90A fuse cable.

13} Pull out the 30A fuse cable from the branch of the remote .

control cable A.

14) Open the wire harness clip. Remove the two main relay 4P
connectors from the connector bracket B and disconnect the
connector.

(2]

[}

WIRE HARNESS_f://If/ L/ L/ Lm LLTARNESS BAND

90A FUSE CABLE

,Alf'—‘}‘\'

[2]
> TIE-WRAP
BANDS
»
1
BRANCH OF REMOTE
CONTROL CABLE A

(31

MAIN RELAY [2] CONNECTOR
4P CONNECTORS BRACKET B

(1]
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15) Disconnect the neutral switch 2P connector, indicator 3P 1]
connector and the remote control cable A 14P connector from NEUTRAL SWITCH
the connector bracket B. 2P CONNECTOR
{2]
16) Remove the connector bracket 8. INDICATOR
Remove the ECM cover (P. 17-21). 6x12(3) 3P CONNECTOR

17) Open the two harness bands located on the shift link bracket,
and release the power tilt motor wire and the trim angle
sensor wire.

18) Open the wire harness band and release the power tilt motor
wire.

Disconnect the power tilt motor 3P connector, and pull out
the power tilt motor wire from the throttle cable.

19) Open the strap cable and release the trim angle sensor wire
from the strap cable and the wire harness clip.

Disconnect the trim angle sensor 3P connector.

[5]
CONNECTOR
BRACKET B

REMOTE CONTROL

(4] CABLE A 14P
WIRE CLAMP CONNECTOR
[1] TRIM ANGLE _[2] POWER TILT MOTOR
SENSOR WIRV e 2P CONNECTOR
\ | 7!
.
POWER TILT
MOTOR WIRE
[4]
HARNESS
BANDS ) 4
i p} [3]
WIRE HARNESS
= BAND

[1]1 TRIM ANGLE SENSOR
ECTOR
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20) Open the 10 mm wire harness clip and release the negative
(-) starter cable from the clip.

Remove the 8 x 18 mm flange bolt, and disconnect the
negative {-) starter cable.

Remove the 6 x 12 mm flange bolt, and disconnect the power
tilt relay ground wire.

21) Disconnect the power tilt switch 3P connector, and release
the power tilt switch wire from the wire harness clip.

22) Remove the power tilt relay 2P connector from the connector
bracket A.

Disconnect the power tilt relay 2P connector, and release the
power tilt relay wire from the wire harness clip.

23) Remove the connector bracket A from the ignition
suspension.

Disconnect the starter cable 30A fuse 1P connector and the
10A fuse connector.

8x18 [1] NEGATIVE (-)

POWER TILT

RELAY GROUND = /

WIRE

¢

6x12 HARNESS CLIP

[1l
3P CONNECTOR

—AW [2] WIRE HARNESS

POWER TILT SWITCH f»\‘![:%g?‘.

[ N

CLIPS

I\

‘§ . POWER TILT RELAY
' 2P CONNECTOR

(R}

[31
30A FUSE
1P CONNECTOR

(21
10A FUSE
CONNECTOR

-~
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24) Release the 30A fuse 1P connector wire and the 10A fuse ' 2]
connector wire disconnected in the previous step 23 from [11
. = WIRE
the wire clamp and the harness clip. 10A FUSE (

25) Disconnect the positive (+) starter magnetic switch terminal
wire from the starter magnetic switch.

Release the positive (+) starter magnetic switch terminal wire
from the wire clamps and the wire harness clip.

26) Open the harness clamp that is attached to the power tilt
switch stay, and disconnect the positive (+) starter cable from
the magnet switch,

27) Open the 10 mm wire harness clip, and release the positive
(+) starter cable and the 90A fuse cable.

CONNECTOR - ' CLAMP

(4]
30A FUSE
1P CONNECTOR

(3]

WIRE
HARNESS
cLIP

(8]
POSITIVE {(+)
STARTER CABLE

(71
HARNESS
CLAMP

[3]
(1
(2] STARTER MAGNETIC
\é\{-IIFI!’E HARNESS WIRE  SWITCH

[9] 8 mm HEX.
NUT

POSITIVE (+)
STARTER MAGNETIC
SWITCH TERMINAL
WIRE

STARTER
SOLENOID

[61 POWER TILT
SWITCH STAY

(3]
POSITIVE (+)
STARTER CABLE

[1] 10 mm WIRE
HARNESS CLD

 [2]
90A FUSE
CABLE
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28} Remove the two 6 x 25 mm flange bolts, and remove the
relay bracket assembly and the power tilt relay as a set.

29) Remove the 2.0 mm split pin and the washer from the link
rod.

Remove the shaft bushing from the link rod, and remove the

link rod from the shift arm.
Remove the 6 x 12 mm flange bolt and remove the shift arm.

Remove the two 6 mm flange bolts, and remove the seal
holder assembly while holding the head of the shift shaft B.

30) Remove the two 10 x 45 mm flange bolts and the two 10 mm
cap nuts.

31) Hook the hoist hook on the engine hanger.

» After hooking the hoist hook on the engine hanger, be sure
that the engine is held vertically.

[1) POWER TILT RELAY [2) RELAY BRACKET
ASSEMBLY

ity (!.

6 x 25 (2

[4] 2.0 mm SPLIT PIN

6x12 » ey [5]
(3] & & SHAFT
SHIFT ARM W BUSHING
[2] I%
6 mm FLANGE
BOLT (2)

Ayg 6]
LINK ROD
(1] N\ !
SHIFT SHAFT B X—~—~ [7] SEAL HOLDER
@ ASSEMBLY
i 10 x 45 (2)

2

HOIST HOOK

[11
ENGINE HANGER

-7
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32) Remove the four 10 x 130 mm flange bolts, four 10 x 110 10 x 130
mm hex. bolts, two 10 x 60 mm hex. bolts and the two 10 x [l 10 x130
47 mm hex. bolts 10 x 110 mm
 enair HEX. BOLTS

Remove the engine assembly from the mounting case.
10 x 110 mm

33) Remove the two 6 x 10 mm dowel pins and the mounting
case gasket.

~ Lift up the engine assembly while holding the engine

vertically.
[4]
10 x 60 mm
HEX. BOLTS
(1]
ENGINE ASSEMBLY
2]
10 mm CAP NUT (2)
[10] l&l 52
MOUNTING CASE GASKET X

Do not reuse. | 39 N-m (4.0 kgf-m, 29 Ibf-ft)

[4]

ol MOUNTING CASE

6 x 10 mm DOWEL PIN (2)
[ Do not forget to install.

[5]
10 x 47 mm HEX. BOLT (2)

g E‘,/—{ 39 Nem (4.0 kgfem, 29 Ibf-ft)
(7] / \[61

10 x 110 mm HEX. BOLT (4) 10 x 60 mm HEX. BOLT (2)
39 Nem (4.0 kgf-m, 29 Ibf-ft) | | 39 Nem (4.0 kgfem, 29 Ibf-ft) |

(8l
10 x 130 (4)

39 Nem (4.0 kgf-m, 29 Ibf-ft)
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2. INSTALLATION

Engine installation is the reverse order of removal, but note the
following.

- Do not reuse the mounting case gasket.

1)

2)

3)

4)

Align the punch mark on the shift shaft A with the punch
mark on the shift shaft B.

NOTE:

+ Be sure to align the punch marks securely before
installing the engine assembly. Install the engine
assembly with care not to let the punch marks come
out of alignment.

+ Note that the proper shifting cannot be made unless

(2]
SHIFT SHAFT B

(11
ALIGNMENT MARKS

the punch marks are in proper alignment.

After installing the engine assembly on the mounting case,
install the shift holder assembly {P. 16-6).

 Before tightening the bolts, apply oil to the threaded part
and the seating surface of the engine mount bolts (10 mm
bolts.}

Loosely tighten the engine mount bolts at the designated
places, then tighten the bolts in the numbered order. Be sure
to tighten the bolts in two or three steps to the specified
torque.

TORQUE: 39 Nem (4.0 kgf-m, 29 Ibfft)

Tighten the two 10 x 45 mm flange bolts at the side of the
seal holder to the specified torque (P. 7-8).

TORQUE: 39 N:m (4.0 kgfsm, 29 Ibf-ft)

Tighten the two 10 mm cap nuts.

Clamp the positive (+) starter cable and the 90A fuse cable
using the 10 mm wire harness clip.

Note that there must be no slack in the starter cable and the
90A fuse cable.

SHIFT SHAFT A
10 x 130
[1]
[2]
10 x 110 mm
/ 10 x 110 mm
HEX. BOLTS HEX. BOLT

HEX. BOLTS |

[4]
10 x 45 mm
HEX. BOLTS

(1 [2] No slack allowed here.

90A FUSE
CABLE

3]
(4] POSITIVE (+)
10 mm WIRE .| STARTER
HARNESS CLIP ﬂb | CABLE
N
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5)

6)

7)

8)

Connect the positive (+) starter cable to the starter solenoid
at an angle of 10° and tighten the 8 mm hex. nut to the
specified torque.

TORQUE: 10.8 N-m (1.1 kgf-m, 8 Ibf+ft)

Connect the positive {+) starter magnetic switch terminal wire
to the starter magnetic switch at an angle of 20° with the
caulking part of the terminal toward you.

Tighten the 6 mm hex. nut to the specified torque.

TORQUE: 4.9 N+m (0.5 kgf-m, 3.6 Ibf-ft)

Connect the starter cable 30A fuse 1P connector and the 10A
fuse connector.

Set the 1P connector between the ribs of the ECM case by
turning the connector 180° as shown, and set the wire
between the ignition coil suspension and the rib.

Set the 10A fuse connector between the lower rib of the ECM
case and the ignition coil suspension.

Connect the negative (-) starter cable at an angle of 10° and
tighten the 8 x 18 mm flange bolt.

Connect the power tilt relay ground wire at an angle of 90°
and tighten the 6 x 12 mm flange boit.

(1]
POSITIVE {+) STARTER

SOLENOID 10°

[

POSITIVE (+) STARTER |
MAGNETIC SWITCH ™
TERMINAL WIRE “

[2] STARTER
MAGNETIC
SWITCH

(3]
Install with the caulking
part toward you.

[1] IGNITION COIL
SUSPENSION

(4]
30A FUSE
1P CONNECTOR

(3]
10A FUSE
CONNECTOR

(B))]
IGNITION COIL
SUSPENSION

6x12 8x18

90°

10°

1] (2]
POWER TILT RELAY NEGATIVE (-) STARTER
GROUND WIRE 'CABLE
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9) Pass the remote control cable A between the projections on
the engine undercase and install the connector bracket B.

10} Connect each connector to the connector bracket B and clamp
the wires.

11) Install the neutral switch assembly by aligning the hole in

the neutral switch bracket with the projection on the
crankcase.

Set the purse lock clip on the fuel tube B.

S

~ BF115A+130A

11
REMOTE CONTROL CABLE A

(3]

[2] ENGINE UNDERCASE

(4] ‘ [5] REMOTE CONTROL
INDICATOR CABLE A
3P CONNECTOR
[3] NEUTRAL SWITCH
2P CONNECTOR
121
WIRE HARNESS (6]
cLiP REMOTE CONTROL
m CABLE A
NEUTRAL \ 14P CONNECTOR
SWITCH -
WIRE
N/
o |, \ 0
111 /
_MAIN RELAY
(101
MAIN RELAY WIRES
[7]
WIRE CLAMP
[9]
MAIN RELAY
4P CONNECTORS
[8] CONNECTOR BRACKET B

[2] HOLE IN NEUTRAL [3] NEUTRAL SWITCH
SWITCH BRACKET ASSEMBLY

(1]
PROJECTION
)

[5]
PURSE
LOCK
CLIP

4]

FUEL TUBE B
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12) Move the shift arm and be sure that the arm end does not
contact the neutral switch wire.

13) Connect the 90A fuse cable to the alternator at an angle of
60° with the caulking part toward you.
Tighten the 6 mm hex. nut to the specified torque.

TORQUE: 7.9 N-m (0.8 kgfsm, 5.8 Ibfsft)

14) Secure the 90A fuse cable with the two tie-wrap bands so
that the 90A fuse cable is at your side from the remote control
cable A.

CAUTION:

Install the silencer case with care not to let the 90A fuse
cable be pinched in the silencer case.

15) Install the silencer case (P. 5-56).

[1] SHIFT ARM

NEUTRAL SWITCH
WIRE ’

[2] Arm end does not
contact the wire.

€

(1
6 mm HEX. NUT

(3]

o CAULKING
60 PART
2]
ALTERNATOR
(1]
90A FUSE [2] REMOTE CONTROL

CABLE

CABLE A

7-12
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16) Check that the return part at the end of the oil return tube
sets on the mounting case securely.

« If it is hard to set the return part on the mounting case,
apply soapy water to the end of the tube.

» Do not apply oil to the tube.

17) Insert the oil return tube into the oil return pipe of the cylinder
head cover until it contacts the head cover surface.

« If it is hard to set the return part on the mounting case,
apply soapy water to the end of the tube.

~ Do not apply oil to the tube.

[1] OIL RETURN TUBE

(2]
RETURN
PART

(31
MOUNTING CASE

[9]

(1]
CYLINDER HEAD
COVER

2]

Insert the oil return

tube until it stops. [3] OIL RETURN
TUBE

7-13
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8. WATER JACKET COVER/THERMOSTAT/
PRESSURE VALVE BF11oAta0

1. OVERHEAT SENSOR/FLUSHING WATER HOSE 3. THERMOSTAT/WATER JACKET COVER
2. FLUSH VALVE 4. OIL WATER JACKET PRESSURE VALVE

1. OVERHEAT SENSOR/FLUSHING WATER HOSE

a. REMOVAL/INSTALLATION

Remove the engine cover (P. 3-5).

® Overheat sensor 2]
OVERHEAT SENSOR

| TROUBLESHOOTING: P. 5-40

[1]
9.5 x 1.5 mm O-RING

LDo not reuse.

[2]
® Flushing water hose OVERHEAT SENSOR
WIRE

Remove the rear separate case (P. 3-6).

(1]
CANISTER HOSE CLAMP

INSTALLATION:

Do not interfere with the
overheat sensor wire. \

(4]
FLUSHING WATER HOSE

INSTALLATION:

Install the flushing water hose
so that it is at your side from
the overheat sensor wire,

3] E 3
HOSE CLAMP (2) ————————f;m/

6 x12 (2)
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2. FLUSH VALVE

a. REMOVAL/INSTALLATION

Remove the flushing water hose (P. 8-1).

(3]

RELIEF VALVE
INSTALLATION:
Install as shown, noting the installation
direction.
COVER PR
SIDE SIDE

[2]
FLUSH VALVE
SPACER
(1]
31.5 x 2.4 mm O-RING (2)
Do not reuse.
6 x 55 (2)

[4]
FLUSH VALVE SPRING
INSTALLATION:
Do not confuse with the relief valve spring.
*Relief valve spring (P. 8-3): Long spring
* Flush valve spring: Short spring

[6]
FLUSH VALVE COVER
[5]
RELIEF VALVE GASKET
INSTALLATION:

Check for cracks and other
damage before installation.

8-2
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3. THERMOSTAT/WATER JACKET COVER

a. REMOVAL/INSTALLATION

1) Remove the engine cover.

2) Remove the spark plug caps and disconnect the overheat sensor connector (P. 9-1).
Remove the two high tension cord clamp A's securing the high tension cord from the stay (P. 9-1).

3) Open the 10 mm wire harness cilp and release the starter cable and the 90A fuse cable (P. 7-6).

[2] RELIEF VALVE [3] RELIEF VALVE SPRING
INSTALLATION: INSTALLATION:
Instail the relief valve as shown noting | | Do not confuse with the flush valve spring.
the installation direction. . !Ele“?]f vallve Spf_lngi(#oang)sgrrllng .
* Flush valve spring (P. 8-2): Short sprin
(211 (212 9 pring

COVER SPRING
SIDE —— SIDE

6 x 20 (2)

- [4] |
1% THERMOSTAT COVER
&

{51
THERMOSTAT COVER
GASKET

[ Do not reusej

(1]

RELIEF VALVE GASKET
INSTALLATION:

Check for cracks and other
damage before installation.

(6]

THERMOSTAT
| INSPECTION: P.8-4 |
6 x 45 (7) [7] ANODE METAL (2)
O INSTALLATION:
- Replace the anode metal if it is
SN L\@ corroded excessively.
) ED\ 8]
6 x 18 mm SCREW (2)
6 x 20 (6) ! L4 *@ [9]
@w@ opiice WATER JACKET
COVER GASKET
L el p/ ;—_—I Do not reuse.
=X A® — ( -
[10]
BRACKET CLIP D
(15] @4}/ S
RELIEF VALVE COVER e @ I~ HIGH TENSION CORD
@ CLAMP STAY A
\ 6 x 12 (2)
(4] §x25(7) (12] 10 mm WIRE HARNESS CLIP
{131
RELIEF VALVE INSTALLATION:
COVER GASKET WATER JACKET Install with the opening toward
COVER the engine.
Do not reuse.
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b. INSPECTION (1]

¢ THERMOSTAT

1) Immerse the thermostat in water.

2) Heat the water and observe the operation of the thermostat
as the water temperature increases.

21
3) Measure the water temperature when the thermostat starts THERMOSTAT
opening.
NOTE:

Don’t let the thermometer or the thermostat touch the
container; this may cause a false reading.

4) Measure lift height when fully open.

Start opening 72 °C (162 °F)
Fully open 82 °C (180 °F)
[ Lift height More than 3.0 mm (0.12 in} |

8-4
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a. REMOVAL/INSTALLATION
Remove the intake manifold assembly (P. 5-67).
» Check each tube for cracks and other damage before
installation and replace as needed.
[5]
[4] OIL WATER JACKET
ANODE METAL PRESSURE VALVE
INSTALLATION: INSTALLATION:
Replace the anode metal if it is Install as shown, noting the
corroded excessively. installation direction.
[2] [3] [5]‘1 [5]_2
OIL WATER JACKET  6x 18 mm OIL WATER SPRING
COVER GASKET JACKET SIDE
COVER SIDE
Do not reuse.
1
OIL WATER JACKET
COVER
[6]
OIL WATER JACKET
6 x20(7) PRESSURE VALVE
SPRING
F” (7
@ﬁ@ 16.5 x 2.5 mm O-RING
Do not reuse.
6x 25— =™ 1
@W OIL WATER JACKET PRESSURE
) VALVE HOLDER

[9]
TUBE CLIP B12

[18] [20] [10]

INSTALLATION:
Connect with the larger diameter
end toward the holder.

N 6x25 <
7 x 690 mm TUBE %0, 6 mm COLLAR % WATER TUBE C

[17]
65 TUBE CLIP (6)

[16]
3-WAY JOINT(2)

[15]
WATER TUBE A

[11)
7 x 55 mm TUBE

[14]
T-JOINT
[12] TUBE CLIP B8

[13] 4.5 x 50 mm TUBE

8-5
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1. CYLINDER HEAD ASSEMBLY REMOVAL/
INSTALLATION
2. CYLINDER HEAD

3. INSPECTION
4. VALVE GUIDE REPLACEMENT
5. VALVE SEAT RECONDITIONING

1. CYLINDER HEAD ASSEMBLY REMOVAL/
INSTALLATION

a. REMOVAL

+*Cylinder head assembly removal/ instalation must be made
when the engine is cold.

+*Set the timing belt driven pulley at the top dead center of the
compresion stroke of the No.1 cylinder before removal/
installation of the cylinder head assembly (P. 3-7).

Remove the follwing parts.

- Timing belt upper cover (P. 3-5 and 6).
- Flushing water hose (P. 8-1).

- Intake manifold assembly (P. 5-67).

1} Remove the spark plug caps. Disconnect the connector from
the overheat sensor.
Remove the two high tension cord clamp A’s, that secure
the high tension cord, from the stay.

2) Be sure that the timing belt driven pulley is at the top dead
center of the compression stroke of the No.1 cylinder (P. 3-
7).

3) Prepare the 6 x 10 mm bolt (pitch: 1.0 mm). Loosen the
adjusting nut 2/3 to 1 turn. Pushing the timing belt tensioner
to the opposite side from the timing belt, tighten the 6 x 10
mm bolt.
Tighten the adjusting nut.

+ Do not loosen the adjusting nut more than 1 turn.

] (2]
OVERHEAT SENSOR  No.1 SPARK
CONNECTOR PLUG CAP
[3]
No.2 SPARK PLUG
CAP

(61 %
HIGH TENSION ,ﬁﬁ
CORD CLAMP A AZ
5] No.3 SPARK (a1 No.4 SPAR
PLUGCAP B TAP

[1] [2]
TIMING BELT ADJUSTING NUT
TENSIONER

3]
6 x 10 mm BOLT

9-1
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4) Remove the timing belt from the timing belt driven pulley.

5) Using the special tool, remove the 12 x 38 mm flange bolt
and the 12.5 x 34 x 5 mm washer that secure the timing belt

driven pulley.

TOOL:
Lock nut wrench, 56 mm 07LPA-ZV30200

6) Remove the six 6 x 25 mm flange bolts and the six 6 mm
washaers that secure the timing belt lower cover.

(1]
TIMING BELT

(2]
TIMING BELT
DRIVEN PULLEY

{1
12.5 x 34 x 5 mm

(s-Toor)

31 [2] TIMING BELT
LOCK NUT DRIVEN PULLEY
WRENCH, 56 mm

07LPA-ZV30200

[1
6 mm WASHER (6)

i

‘/J‘
[2]
TIMING BELT LOWER
COVER

9-2
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7)

8)

Disconnect the breather tube B from the cylinder head cover.
Remove the harness hoider A from the connector bracket C.

Disconnect the fuel tube and the fuel tube D from the fuel
pump (low pressure side). Remove the nine 6 x 35 mm flange
bolts and the 6 x 656 mm flange bolt from the cylinder head
cover, and remove the cylinder head cover and the oil return
tube as a set.

» Before disconnecting the fuel tube and the fuel tube D,
clamp the tubes with the fuel tube clips to prevent gasoline
leakage.

9) Remove the 90A fuse box (P. 17-24).

10) Remove the following bolts in the listed order.

* 8 x 50 mm fiange bolt

*Two 8 x 80 mm flange bolts

* 10 x 70 mm flange bolt

* Four 10 x 90 mm flange bolts

11) Remove the 12 x 163 mm bolt-washers in the numbered order

in the two or three steps.

[1] CYLINDER HEA

[2] BREATHER
TUBE B

il

@

[3]
~J | | [HARNESS
¢+ THOLDER A

/i CONNECTOR
< BRACKET C

[5]

FUEL PUM FUELTUBE D
SSURE
(Sngg)’ PRESSU . [6] FUEL TUBE
6x65
10x70 8 x50 [1] 12 x 163 mm

BOLT-WASHER (10)

9-3
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12) Remove the cylinder head assembly, cylinder head gasket and the two 14 x 20 mm dowel pins.

[4]
OIL PATH ORIFICE
REMOVAL: [4]-1
3 Remove the oil path orifice by OlL PATH ORIFICE
(31 inserting a 6 mm bolt {pitch:
10.8 x 2.4 mm 1.0 mm) in the orifice.

[2] O-RING
10x 70 l Do not reusej INSTALLATION:

INSTALLATION: P. 9-5 Blow air through the oil passage
before installation.

[4]-2 6 mm BOLT
(PITCH : 1.0 mm)

[1
CYLINDER HEAD
GASKET

Do not reuse. |

{51

12 x 163 mm
BOLT-WASHER (10)
INSPECTION: P. 9-20
INSTALLATION: P. 9-5
TORQUE:
44 Nem (4.5 kgfem,

33 Ibfft)+180°

»]
° . (61
ﬂ 4 BREATHER TUBE B
ol
0 Ny INSTALLATION:
o -\ (<) Check for cracks and
[17] 0 § other damage.
8 x 50 Bt - Replace if necessary.
INSTALLATION: 0 . 4
P.9-5 o |
U 1
0
[16] 0
SPARK PLUG TUBE ()
(4) 0
0
[15] )
14 x 20 mm
DOWEL PIN (2)
[14]
CYLINDER HEAD
ASSEMBLY
DISASSEMBLY/
ASSEMBLY: P. 9-8
[13])
10 x 90 (4)

CYLINDER HEAD COVER
| INSTALLATION: P. 9-6 |

INSTALLATION: F. 9-5 |

[12]

8 x 80 (2) . [9] TUBE CLAMP D29
| INSTALLATION: P.95 | (V) \NDERHEAD  [10] OIL RETURN TUBE
COVER GASKET INSTALLATION: P. 9-6 and 7
INSTALLATION: Check for cracks and other damage.
P.9-5 Replace if necessary.
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b. INSTALLATION [1] MARK ON CYLINDER HEAD
Installation is the reverse order of removal. Note the following. lzll MARK ON = 90"
PART
1) Check that the oil control orifice is mounted on the cylinder FLANGED PA .
block. install the two 14 x 20 mm dowel pins and a new 8 x 50 90

cylinder head gasket (P. 9-4).

2} Install the cylinder head assembly.

i3]

3) Apply the engine oil to the threaded section and the seating 12 x 163 mm

surface of each bolt, and loosely tighten the bolts against 10 %70 z |, BOLT-WASHER
the cylinder head. / (10)
4} Tighten the 12 x 163 mm bolt-washers in the numbered order. ~
Be sure to tighten them in two or three steps to the specified =
torque. » -
10 x 90
TORQUE: 44 Nom (4.5 kgf-m, 33 Ibf+ft) @

5) With the “1” mark on the flanged part of each 12 x 163 mm
bolt-washer as the reference point, mark on the cylinder head
at right angles to each reference mark. Tighten the bolt- o
washers to 90° in two steps in the numbered order.

6) After tightening the 12 x 163 mm bolt-washers, tighten the
other bolts in the numbered order {11 to 18) in two or three
steps to the standard torque.

STANDARD TORQUE:
39 N-m (4.0 kgf-m, 29 Ibfft) (10 mm flange bolt)
26 N-m (2.7 kgf-m, 20 Ibf-ft) (8 mm flange bolt) [1
Apply the liquid gasket
7) Apply the liquid gasket {Three Bond #1201 or #1215, or to the shaded parts.

equivalent) to the indicated points of the head cover gasket.
~ Remove the old liquid gasket from the head cover gasket.

« install the cylinder head cover gasket within 5 minutes after
applying the liquid gasket. If you failed to install the cylinder
head gasket within 5 minutes after application of the liquid
gasket, remove the cylinder head gasket and coat it with
the liquid gasket again.

(2]
CYLINDER HEAD
COVER GASKET

9-5
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8) Apply soapy water to the lip (shaded part) of the spark plug
tube seal as shown. ' 11
SPARK PLUG
9) Clean the cylinder head mating surfaces with a shop towel TUBE SEAL
or equivalent material. Align the spark plug tube and the )

spark plug tube seal by inserting the return tube into the
hole in the mounting case, and install the cylinder head cover.

with care not to cut or turn up the seal.

- After installing the cylinder head cover, visually check the !
seal for turn-up or damage. [3] / ~
[2]1 SPARK PLUG

Apply soapy water to TUBE
- Wipe up the excessive soapy water that oozed out from the shaded part.

the lip of the spark plug tube.

* Insert the spark plug tube into the spark plug tube seal \

[4] MOUNTING CASE

OIL RETURN TUBE

10) Loosely tighten the nine 6 x 35 mm flange bolts and the 6 x
656 mm flange bolt against the cylinder head cover. 6x35(9)

Tighten the boits in the numbered order in two steps to the
standard torque.

STANDARD TORQUE: 12 N-m (1.2 kgf-m, 9 lbfft)

9-6
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11) After tightening the 6 mm flange bolts, check whether the
oil return tube is inserted in the hole in the mounting case
securely. Check whether the oil return tube sets securely on

the cylinder head cover surface, too.

12) Set the timing belt driven pulley on the camshaft.

Apply oil to the threaded part and the seating surface of the
12 x 38 mm flange bolt. Using the special tool, tighten the 12

x 38 mm flange bolt to the specified torque.
TORQUE: 98 Nem ({10.0 kgf-m, 72 Ibf-ft)

TOOL:
Lock nut wrench, 56 mm

13) Check whether the cutout in the crankshaft pulley aligns with
the “4" mark on the timing belt lower cover {P. 3-22).

14) Check the “ 8 T mark on the timing belt driven pulley aligns
with the “2T” mark on the timing belt lower cover, then

install the timing belt.

15) Remove the 6 x 10 mm bolt and adjust the timing belt tension

(P. 3-22).

(2]
Must set here securely.

[4]
CYLINDER HEAD
COVER

[2]
Must set here
securely.

{1} OIL RETURN
TUBE

(3]
MOUNTING
CASE

07LPA-ZV30200

{11
12.5 x 34 x 5 mm 12 x 38

WASHER~

LOCK NUT WRENCH, &) 12ITIMING BELT

56 mm \/ DRIVEN

07LPA-ZV30200 PULLEY

{1] TIMING BELT [2] TIMING BELT
LOWER COVER DRIVEN PULLEY

[4] ==

”4T” MARK

9-7
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2. CYLINDER HEAD

a. DISASSEMBLY/ASSEMBLY

Remove the cylinder head assembly (P. 9-1).

«sStore the removed parts securely classifying them into the groups of the intake side and the exhaust side of each
cylinder.

»Replace the valve stem seals A and B whenever they are removed.
«Remove the valves slowly. Removing the valves quickly can damage the valve stem seals.
« Apply engine oil to each cylinder head component before assembly.

«Removalfinstallation of the rocker arm assembly must be made by loosening the lock nuts of all rocker arms and loosening
the adjusting screws fully (P. 9-10). Remove the rocker arm assembly from the cylinder head without removing the
rocker arm assembly mounting bolts (12 bolts).

[1] (2]

DOWEL PIN {10)

6 x 40 (2) 8 x 76 (10)
| INSTALLATION: P.9-10 | INSTALLATION: P. 9-10
TORQUE:
22 Nem (2.2 kgfem,
(11] 16 Ibfsft)
ROCKER ARM
ASSEMBLY 3]
DISASSEMBLY/ CAMSHAFT
ASSEMBLY: P. 9- et R
INSTALLATIOI\?' ;39_10 INSPECTION: P. 9-18 and 19
— A INSTALLATION:
/4 7 78] Apply molybdenum disulfide oil to
(101 < {’R’ ] | each journal and cam.
10 x 16 mm ’_/"'é Qf /7 . 7

(4]

35 x50 x 8 mm

OIL SEAL
INSTALLATION:

Apply grease to the lip.

[91
CYLINDER HEAD
RUBBER SEAL

18] !

I5]

oo . SPARK PLUG (4)
[Molybdenum disulfide oil] INSPECTION/ ‘
CLEANING: P. 3-5
@
(61
OVERHEAT SENSOR
TROUBLESHOOTING:
P. 5-40

{71
9.5 x 1.5 mm O-RING

lT)O not reuse.
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[13]
VALVE COTTER (32)

REMOVAL/
INSTALLATION: P. 9-11

[12]

VALVE SPRING

RETAINER (16)
d
@

[11]

INSPECTION: P. 9-16
INSTALLATION: P. 9-11

[10]
VALVE STEM SEAL A (8)

INSTALLATION: P. 9-12 [

[9]
VALVE SPRING SEAT (16)

(8]
INTAKE VALVE GUIDE (8)

INSPECTION: P. 9-16
REPLACEMENT: P. 9-21
RECONDITIONING: P. 9-23

INTAKE VALVE SPRING (8)/7%

[Molybdenum
disulfide oil]

Z)

7 ,/{

[6]
EXHAUST VALVE (8)

[l

EXHAUST VALVE

SPRING

INSPECTION: P. 9-16
INSTALLATION: P. 9-11

(21
VALVE STEM SEAL B (8)

| INSTALLATION: P. 9-12

(3]
EXHAUST VALVE GUIDE (8)

INSPECTION: P. 9-16
REPLACEMENT: P. 9-21
RECONDITIONING: P. 9-23

41
CYLINDER HEAD

INSPECTION: P. 9-17 and 20

[51
INTAKE VALVE (8)

Apply the molybdenum
disulfide oil to the vaive
stem and the sliding

surface of the valve guide.

VALVE HEAD DIAMETER:
29 mm (1.1 in)

VALVE HEAD DIAMETER:
34 mm (1.3in)

INSTALLATION:

Do not confuse the intake and exhaust valves.
» Check the valve head for nicks and carbon deposits

bofore installation.
INSPECTION: P. 9-16

9-9
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e ROCKER ARM ASSEMBLY M
VALVE ADJUSTING [3]
REMOVAL/INSTALLATION: LOCK NUT VALVE ADJUSTING
[2] Loosen SCREW
1) Loosen the intake and exhaust valve adjusting lock nuts. fully.

2)

Remove and install the rocker arm assembly with the valve
adjusting screw loosened fully as shown.

* Hold the bolt inserted when the rocker arm assembly is
not disassembled.

Apply the liquid gasket (Three Bond #1201 or #1215 or
equivalent) to the cylinder head mating surfaces of the No.1
and the No.5 camshaft holders. Install the rocker arm
assembly.

* Install the rocker arm assembly on the cylinder head with
the groove in the head of the camshaft facing up.

® 6 x 40 mm FLANGE BOLT/8 x 76 mm FLANGE BOLT
INSTALLATION:

1

2)

Check whether the groove in the head of the camshaft is
facing up.

Tighten the bolts in the numbered order in two or three steps.
Be sure to tighten the 8 x 76 mm flange bolts to the specified
torque and tighten the 6 x 40 mm flange bolts to the standard
torque.

TORQUE:
22 Nem (2.2 kgf-m, 16 Ibf-ft) (8 x 76 mm flange bolt)

STANDARD TORQUE:
12 N'm (1.2 kgf-m, 9 Ibf-ft) {6 x 40 mm flange bolt)

i

6] —&
ROCKER ARM (5] (4]
oK NG
[1] No.5 CAMSHAFT  [2] No.1 CAMSHAFT
HOLDER HOLDER
( 4
O)
O

(31 Apply the liquid gasket to

the shaded parts.
(1] Groove should
face up.
8x76(10
@ _@‘ (10)
fo)%o? o /OLO O\0
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e VALVE COTTERS/VALVE SPRING

REMOVAL:

= After removing the valve cotters, store the related parts of the
valves and the valve springs by classifying them into the
respective cylinders. On installation, install the parts in the
designated position securely.

1} Select the socket that matches the diameter of the valve
spring retainer. Attach the socket to the retainer and lightly
tap on the socket to separate the cotters and the retainer.

« Tap at right angles with each valve stem head.
Take care not to bend the valves.

2) Using the special tool, compress the valve springs and
remove the valve cotters.
Remove the valve springs.

TOOL:
Valve spring compressor 07757-0010000
(1
VALVE SPRING
COMPRESSOR
07757-0010000
INSTALLATION: [2] PURPLE PAINT
1) Do not confuse the intake and the exhaust valve springs.
Note the installation direction. 11
ORANGE
<ldentification> PAINT
The intake side can be identified with the orange paint mark on
the spring. The exhaust side can be identified with the purple
paint.
<installation direction> (41 (3]
Install the intake and the exhaust valve springs with the side INTAKE VALVE EXHAUST VALVE
marked with the paint toward the valve spring retainer. SPRING SPRING

2) Using the same special tool as that used during removal,
compress the valve springs and set the valve cotters in the
groove in the respective valve stems securely.

TOOL:
Valve spring compressor 07757-0010000

3) Tap on the valve stem head lightly with a plastic hammer
two or three times and set the valve and cotters in the proper
position securely.

= Tap at right angles with each valve stem head.
Take care not to bend the valves.

9-11
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¢ VALVE STEM SEAL A/B
INSTALLATION: (11 (2]
SPRING (WHITE) SPRING (BLACK)
1) Check whether the valve spring seat is mounted.
2) Note that the valve stem seal A (intake side) and B (exhaust
side) are different. Do not confuse them.
—
(4] [3]
VALVE STEM VALVE STEM
SEAL A SEALB
3) Setthe valve stem seal in the special tool, and push it straight —
into the valve guide by hand.
1]
* Use the 5.5 mm side of the special tooi. [STEM SEAL DRIVER
07PAD-0010000
TOOL: (Use the 5.5 mm side.)
Stem seal driver 07PAD-0010000

—

A
[2] T
VALVE STEM SEAL

[3] STEM SEAL DRIVER
07PAD-0010000
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& ROCKER ARM ASSEMBLY DISASSEMBLY/ASSEMBLY

* Check the installation position of each part before disassembly. Install the parts in the proper positon on reassembly.

~ Check the rocker arms and fuel pump rocker arm in the surfaces that contact with the camshaft for wear and damage.

(31

EXHAUST ROCKER

ARM SHAFT

(5] !

INSPECTION: P. 9-17
INSTALLATION: P. 9-14 and 15

ROCKER COLLAR A (4)

(21
No.5 CAMSHAFT HOLDER

INSPECTION: P. 9-18
INSTALLATION: P. 9-14 and 15

1]
INTAKE ROCKER ARM
SHAFT

INSPECTION: P. 9-17
INSTALLATION:
P.9-14 and 15

[19]
INTAKE ROCKER
COLLARA {4)

INSTALLATION:

P.9-14 and 15
\@
(18]

ROCKER COLLAR B (3)

INSTALLATION: P. 9-14
and 15

(171
INTAKE WAVE WASHER (4)

INSTALLATION: P. 14 and 15 |

[20]

[16]
No.3 CAMSHAFT HOLDER

INSPECTION: P. 9-18
INSTALLATION: P. 9-14 and 15

[15] INTAKE ROCKER ARM A (4)

INSPECTION: P. 9-17
INSTALLATION: P. 9-14 and 15

[14] INTAKE ROCKER ARM B (4)
INSPECTION: P. 9-17

| INSTALLATION: P. 9-14 and 15

[Molybdenum disulfide oil]

(4]
ARM

FUEL PUMP ROCKER

(6]
WAVE WASHER (4)

INSTALLATION: P. 9-14 and 15

P. 9-14

INSTALLATION:

[Molybdenum
disulfide oil]

ﬂ @ ﬁ ﬁ\A::::E::T)mN: P 9-17.

(71
No.4 CAMSHAFT HOLDER

INSPECTION: P. 9-18
INSTALLATION:
P.9-14 and 156

(8]
EXHAUST ROCKER
ARM A (4)

INSPECTION: P. 9-17
INSTALLATION:
P.9-14 and 15

(91
EXHAUST ROCKER

INSTALLATION:
P.9-14 and 15

[10]
No.1 CAMSHAFT HOLDER

INSPECTION: P. 9-18

INSTALLATION: P. 9-14 and 15 [12] INSTALLATION: P. 9-14 and 15
VALVE ADJUSTING
[13] No.2 CAMSHAFT LOCK NUT (16)
HOLDER 20 Nom (2.0 ke
' -m (2.0 kgf+m, (1

INSPECTION: P. 9-18 14 Ibfeft) VALVE ADJUSTING

INSTALLATION: SCREW (16}

P.9-14 and 15

| ADJUSTMENT: P. 3-5
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¢ ROCKER ARM SHAFT/CAMSHAFT HOLDER/
ROCKER ARM/WAVE WASHER/ROCKER COLLAR/
FUEL PUMP ROCKER ARM

INSTALLATION:

Install the following parts noting the installation direction. Do
not confuse the parts and see page 9-15 for the installation order.

<Rocker arm shaft>

Install the rocker arm shafts at the No.1 camshaft holder side so
that the hole at the end of the rocker arm shafts faces up.

Note that the intake rocker arm shaft can be identified with the
larger shaft diameter and the exhaust rocker arm shaft can be
identified with the smaller shaft diameter.

<Camshaft holder>

Each camshaft holder has the stamped number for identification.
Check the number and do not confuse the camshaft holders.

Apply the liquid gasket to the No.1 and the No.5 camshaft holders
(P. 9-10).

<Rocker arm>

Both the intake and the exhaust rocker arms are stamped with A
or B for identification. Assemble them properly.

<Wave washer>

The intake wave washer can be identified by the larger diameter,
and the exhaust side can be identified by the smaller diameter.

<Rocker collar>

- Rocker collar A: Highest collar
Rocker collar B: Higher than the intake rocker collar A
Intake rocker collar A: Lower than the rocker collar B

<Fuel pump rocker arm>

Install on the intake rocker arm shaft with the “4“ mark toward
you (i.e. cylinder head cover).

[1] BOLT HOLE

[2] OIL HOLES
=) 12]
[81(!)LT HOLE OlL HOLES
[11BOLT

HOLE

(31

70\ HOLE [31

HOLE

[4] EXHAUST ROCKER
ARM

[5]
INTAKE ROCKER
ARM

[1] BOLT HOLE

iy [2] STAMP MARK [3] STAMP MARK
STAMP MARK "z" or "3" or "5"

” 1 ” . "4"
1)
(

Y
1

)

O

BN No.2-No.4 [4]
No.1 CAMSHAFT CAMSHAFT No.5 CAMSHAFT
HOLDER HOLDER HOLDER

{3] INTAKE ROCKER
ARM A/B:

[1]1 EXHAUST ROCKER
ARM A/B:

1]
Install with the 4 mark toward
you {i.e. cylinder head cover).
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Install the following parts as shown.

\

¥

il

Rl

Qe

LT

No. Part name Q'ty No. Part name Q'ty
@® | No.1 camshaft holder 1 @ | Rocker collar A 4
@ | Intake rocker arm B 4 @ | Exhaust rocker arm A 4
® | Intake wave washer 4 @ | No.3 camshaft holder 1
@ | Rocker collar B 3 @ | No.4 camshaft holder 1
® | Intake rocker arm A 4 @ | Fuel pump rocker arm 1
® | Intake rocker collar A 4 @ | Intake rocker arm shaft 1
@ | No.2 camshaft holder 1 @ | Exhaust rocker arm shaft 1
Exhaust rocker arm B 4 @ | No.5 camshaft holder 1
©® | Wave washer 4
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3. INSPECTION

¢ VALVE SPRING FREE LENGTH

Measure the free length of the valve springs.

STANDARD SERVICE LIMIT
IN 53.66 mm (2.113 in)
EX 55.58 mm (2.188 in)

Replace the springs if they are shorter than the service limit
{P. 9-9).

e VALVE FACE / STEM O.D.

Inspect each valve face for pitting or wear irregularities. Inspect
each valve stem for bending or abnormal stem wear. Replace
the valve if necessary.

Measure and record each valve stem O.D.

STANDARD SERVICE LIMIT
IN 5.485 - 5.495 mm 5.455 mm
{0.2159 - 0.2163 in) {0.2148 in)
EX 5.450 - 5.460 mm 5.420 mm
(0.2146 - 0.2150 in) {0.2134 in)

Replace the valves if their O.D. is smaller than the service fimit
{P. 9-9).

e VALVE GUIDE 1.D.

Using the valve guide reamer (special tool), ream the valve
guides to remove any carbon deposits before measuring.
Measure and record each vaive guide I.D.

STANDARD SERVICE LIMIT
5.515 - 5.530 mm 5.55 mm
INEX | (02171-0.2177 in) (0.219 in)

Replace the guides if they are over the service limit {P. 9-21).

e VALVE STEM-TO-VALVE GUIDE CLEARANCE

Subtract each valve steam 0.D. from the corresponding guide
clearance.

STANDARD SERVICE LIMIT
IN 0.020 - 0.045 mm 0.080 mm
(0.0008 - 0.0018 in) {0.0031in)
EX 0.055 - 0.080 mm 0.120 mm
(0.0022 - 0.0031 in) (0.0047 in)

VALVE FACE

1

VALVE GUIDE
REAMER, 5.525 mm
07HAH-PJ70100

If the stem-to-guide clearance exceeds the service limit,
determine if the new guide with standard dimensions would
bring the clearance within tolerance. If so, replace any guide as
necessary and ream to fit. If the stem-to-guide clearance exceeds
the service limit with new guides, replace the valves as well.

NOTE:

Recondition the valve seats whenever the valve guides are
replaced.
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® VALVE SEAT WIDTH

Measure the valve seat width.

STANDARD SERVICE LIMIT
1.25 - 1.55 mm ’ .
INEX (0.049 - 0.061 in) 2:0mm (0.08 in)

If the valve seat width is under the standard, or over the service
limit, or if the valve seat is too high/low, recondition the valve
seat (P. 9-23).

® VALVE INSTALLATION HEIGHT

Replace the cylinder head if the measurement exceeds the
service limit (P. 9-9).

STANDARD SERVICE LIMIT
IN 46.75 - 47.55 mm 47.80 mm
{(1.841-1.872in) {1.882 in)
EX 46.68 - 47.48 mm 47.73 mm
(1.838 - 1.869 in) (1.879 in)
® ROCKER ARM SHAFT O.D.
Measure the O.D. of the rocker arm shaft,
STANDARD SERVICE LIMIT

19.972 - 19.993 mm

IN —

{0.7863 - 0.7871 in)

EX 17.976 - 17.994 mm
{0.7077 - 0.7084 in)

Replace the rocker arm shaft if its O.D. is smaller than the service

limit.

® ROCKER ARM I.D.

Measure the I.D. of the rocker arm,
STANDARD

20.012 - 20.030 mm

IN E—

(0.7879 - 0.7886 in)

EX 18.012 - 18.030 mm
{0.7091 - 0.7098 in)

SERVICE LIMIT

Replace the rocker arms if their I.D. is larger than the service
limit.

Also check the rocker arm-to-cam contact surface for any wear
or scratches.

& ROCKER ARM SHAFT-TO-ROCKER ARM CLEARANCE

STANDARD SERVICE LIMIT
IN 0.019 - 0.058 mm 0.08 mm
{0.0007 - 0.0023 in} {0.003 in)
EX 0.018 - 0.054 mm 0.08 mm
{0.0007 - 0.0021 in} {0.003 in)

If the measurement exceeds the service limit, replace the rocker
arm or the rocker arm shaft (P. 9-13).

[1] VALVE SEAT
TOO LOW

[2] VALVE SEAT
TOO HIGH

[11

EX: INSTALLATION

HEIG;IT(\!
/

[2] IN: INSTALLATION
HEIGHT
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® CAM HEIGHT

Check the cam surface for wear and damage.
Measure the cam height.

STANDARD

IN 38.274 - 38.359 mm
(1.5068 - 1.5102 in)

EX 37.651 - 37.756 mm
(1.4823 - 1.4865 in)

SERVICE LIMIT

Replace the camshaft if the cam height is lower than the service
limit.

¢ CAMSHAFT JOURNAL O.D.

Measure the camshaft O.D.

STANDARD SERVICE LIMIT

27.935 - 27.950 mm

No.1- No.b

(1.0998 - 1.1004 in)

Replace the camshatft if its 0.D. is smaller than the service limit.

e CAMSHAFT JOURNAL L.D.

Measure the camshaft I.D.

STANDARD SERVICE LIMIT

28.000 - 28.024 mm
{1.1024 - 1.1033 in)

No.1 - No.5

e CAMSHAFT OIL CLEARANCE

1) Clean the camshaft and check the cams and journals for
damage.

2) Clean the cylinder head and the camshaft holder bearings.
Install the camshaft on the cylinder head.

3) Set a plastigauge in the axial direction on each journal.

4} Install the camshaft holder. Tighten the boits in the numbered

order in two or three steps. Be sure to tighten the 8 x 76 mm.

flange bolts to the specified torque and tighten the 6 x 40
mm flange bolts to the standard torque.

TORQUE:
22 Nem (2.2 kgf-m, 16 Ibf+ft} (8 x 76 mm flange bolt)

STANDARD TORQUE:
12 Nem (1.2 kgf-m, 9 Ibf-ft) (6 x 40 mm flange bolt)

(2]
No.4 JOURNAL

(31

(4] No.1 JOURNAL

[4]
No.4 JOURNAL
No OURNAL (51
(2] No3J No.5 JOURNAL
No.2 JOURNAL
) C
) |
No.1 JOURNAL
%HL I N O | O O |
T B a B B @ B
® ® ® @ (ORN]
o ) 8
y 7S T JFI
o o ol
Qi N DIl o5 @
o o o o
Qo
o BT, Ul
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5)

6)

Remove the camshaft holder. Measure the width of the
pressed part of the plastigauge using the scale printed on
the bag of the plastigauge.

- Measure the widest width on the plastigauge.

STANDARD SERVICE LIMIT
No1-Nos | 0:080-0.089 mm 0.156 mm
0.1-No> 1 (6.0020 - 0.0035 in) (0.006 in)

If the camshaft oil clearance exceeds the service limit, replace
the camshaft.

Measure the cam height of the new camshaft. If the oil
clearance exceeds the service limit, replace the cylinder head
or camshaft holders.

e CAMSHAFT AXIAL CLEARANCE

1

2)

Put the camshaft at the top dead center of the compression
stroke of the No.1 piston {with groove toward up). Check the
camshaft axial play by pushing and pulling the camshaft of
the opposite side from the gauge.

STANDARD SERVICE LIMIT
0.05-0.15 mm .
(0.002 - 0.006 in) 0.5 mm (0.020 in)

If the measurement exceeds the service limit, replace the
camshaft.

Install a new camshaft and recheck the axial play. If the
measurement still exceeds the service limit, replace the
cylinder head and all camshaft holders.

¢ CAMSHAFT RUNOUT

[1] PLASTIGAUGE

[1] Groove faces up.

STANDARD SERVICE LIMIT

0.03 mm (0.001 in) Max 0.04 mm (0.002 in)

Camshaft runout is half of maximum gauge reading.
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® CYLINDER HEAD WARPAGE
[11 MEASUREMENT POINTS

1) Remove the carbon deposits from the combustion chamber.
Clean off any gasket material from the cylinder head surface.

2) Check the spark plug holes and valve areas for cracks.

3) Check the cylinder head for warpage using a straight edge
and a feeler gauge.

SERVICE LIMIT 0.06 mm (0.002in) |

4) If the measurement exceeds the service limit, recondition.

= Reconditioning must be made within the standard value
of the cylinder head height.

a %f@ NS

® CYLINDER HEAD HEIGHT

STANDARD SERVICE LIMIT

99.95 - 100.05 mm
(3.935 - 3.939 in)

[1]f

HEAD
HEIGHT

l

Cylinder head reconditioning procedure:

Apply Prussian blue compound to the level block to identify the
warpage, and using a fine oil stone, grind the cylinder head in
the figure of “8” with the warped part being the center of the
ground part. Or use the lapping machine to recondition the
cylinder head.

® 12 x 163 mm BOLT-WASHER (CYLINDER HEAD
BOLT) 0.D. 75 mm (3.0 in)

1) Measure the bolt O.D. at two points as shown. 40 mm (1.6 in)

[ servicebmm | 113mmi04din | S‘j

2) If the measurement is below the service limit, replace the
bolt.

|
(AN

i1

i

(i
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4. VALVE GUIDE REPLACEMENT

1

2)

3)

4)

5)

Chill the replacement valve guides in the freezer section of a
refrigerator for about an hour.

Drive the valve guide out of the combustion chamber side using
a valve guide drivers (special tool).
CAUTION: |

When driving the valve guides out, be careful not to
damage head. '

TOOL:

Valve guide driver, 5.5 mm 07742-0010100

Remove the new valve guides from the refrigerator one at a
time as needed.

Install the new valve guides from the valve spring side of
the cylinder head. Drive each valve guide as shown,

7z 1]
VALVE GUIDE DRIVER,
5.5 mm
07742-0010100

IN 21.20-22.20 mm

Valve guide extrusion (0.835 - 0.874 in)
amount EX 20.63 - 21.63 mm
(0.812 - 0.852 in)

After installation, inspect the valve guide for damage.
Replace any damaged valve guide.

e VALVE GUIDE REAMING
NOTE:

For best results, be sure the cylinder head is at room
temperature before reaming valve guides.

1)
2)

3)

Coat the reamer and valve guide with cutting oil.

Rotate the reamer clockwise through the valve guide for the
full length of the reamer.

Continue to rotate the reamer clockwise while removing it
from the valve guide.

TOOL:

Valve guide reamer, 5.525 mm 07HAH-PJ70100

[m [2]
EX: IN:
20.63 -21.63 mm 21.20 - 22.20 mm

(0.812 - 0.852 in) {0.835 - 0.874 in)
\

N
[1] )
VALVE GUIDE REAMER,

5.525 mm

9-21

Page: 215 - Honda BF115A, BF130A Outboard Motors Shop Manual -

http://www.ReadManuals.Com



HONDA

BF115A - 130A

4) Thoroughly clean the cylinder head to remove any cutting

residue. @ @
5) Check the valve guide bore; it should be straight, round and

centered in the valve guide, insert the valve and check

operation. If the valve does not operate smoothly, the guide

may have been bent during installation. Replace the valve

guide if it is bent or damaged.
6) Check the Valve Guide-to-Stem Clearance. See page 9-16. O ><

[1) CORRECT [2]INCORRECT
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5. VALVE SEAT RECONDITIONING

1) Thoroughly clean the combustion chambers and valve seats
to remove carbon deposits. Apply a light coat of Prussian
Blue compound or erasable felt-tipped marker ink to the valve

faces. -p

T ————
LRI RN

SOOI

2) Insert the valves, and then lift them and snap them closed
against their seats several times. Be sure the valve does not

rotate on the seat. The transfered marking compound will [1
show any area of the seat that is not concentric. VALVE
FACE

3) Using a 45° cutter, remove enough material to produce a
smooth and concentric seat. Follow the Valve Seat Cutter

Manufacturer’s Instructions.
anutacturers Instructions [1] CUTTER HOLDER, 5.5 mm

Turn the cutter clockwise, never counterclockwise. Continue 07781-0010101

to turn the cutter as you lift it from the valve seat. :

{2] VALVE SEAT CUTTERS

IN: 07780-0014100 (37 mm)
EX : 07780-0014000 (30 mm)

[4]
IN: 07780-0012300 (35 mm)
32° EX:07780-0012900 (33 mm)

[5]
45° IN : 07780-0010400 (35 mm)
EX : 07780-0010800 (33 mm)

4) Use the 30° - 32° and 60° cutters to narrow and adjust the
valve seat so that it contacts the middle of the valve face. [1] CONTACT TOO HIGH

The 30° - 32° cutter removes material from the top edge.

The 60° cutter removes material from the bottom edge. Be ~
sure that the width of the finished valve seat is within

specification.

[2] CONTACT TOO LOwW

N3
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® VALVE SEAT WIDTH

STANDARD SERVICE LIMIT
Olons - o0erm 2.0 mm (0.008 in)

5)

6)

7)

8)

Make a light pass with the 45° cutter to remove any possible
burrs at the edges of the seat.

After resurfacing the seats, inspect for even valve seating.
Apply Prussian Blue compound or erasable felt-tipped marker
ink to the valve faces. Insert the valves, and then lift them
and snap them closed against their seats several times. Be
sure the valve does not rotate on the seat. The seating
surface, as shown by the transferred marking compound,
should have good contact all the way around.

Lap the valves into their seats, using a hand valve lapper
and lapping compound (commercially available).

CAUTION:

To avoid severe engine damage, be sure to remove all
lapping compound from the cylinder head before

N

1.25 - 1.55 mm
(0.049 - 0.061 in}

assembly.

Check valve clearance after assembly.

{1] VALVE LAPPER
{Commercially
available)
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1. OIL PUMP/FLYWHEEL 2. INSPECTION

1. OIL PUMP/FLYWHEEL

a. REMOVAL/INSTALLATION

Remove the engine (P. 7-1).

NOTE: [3]
Degrease oil from the mating surface between the crankshaft 8 mm SPECIAL BOLT (8)
and the flywheel, and the mating surface between the flywheel 'NSTALLAT'ONE P.10-3
and the flywheel boss, using a degreasing cleaning agent Apply engine oil to the seat and

before instailing the flywheel and the flywheel boss. _trrgégﬁzd ed part of the bolt.

—e | 32 N*m (3.3 kgf*m, 24 |bfft)

[2]
12 mm BOLT (8)

INSTALLATION: P. 10-3

Apply engine oil to the seat and
the threaded part’of the bolt.
TORQUE:

118 Nem (12.0 kgfem, 87 |bfft)

(4]
OIL PUMP BODY ASSEMBLY

DISASSEMBLY/
ASSEMBLY: P. 10-2

(1
CRANKSHAFT

8x30(11)

(8]

FLYWHEEL (6] (5]
INSTALLATION: P. 10-3 SSJJ’E'L'?I',';N 2) OIL PUMP BODY GASKET
= Check the ring gear for wear and damage. If Do not reuse. ]
the ring gear is worn or damaged, check the
starter motor pinion gear as well (P.17-9). {71
« Before installing the flywheel, degrease the FLYWHEEL BOSS
mating surfaces between the crankshaft and INSTALLATION: P. 10-3
the flywheel, using a degreasing cleaning Before installi'ngi the flywheel boss,
agent. degrease the mating surfaces between

the flywheel and the flywheel boss,
using a degreasing cleaning agent.

10-1
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e OIL PUMP ASSEMBLY DISASSEMBLY/ASSEMBLY

+ Install the rotors so that they face in the same direction as they had been mounted before disassembly.

« After assembly, check to see that the rotors move freely.

2]
—@ 6 x 16 mm FLAT SCREW (9)

)
31 x 46 x 7 mm OIL SEAL [ 7 N-m (0.7 kgf*m, 5.1 Ibfeft) |

INSTALLATION: P. 10-3
» Do not reuse.
« Apply grease to the lips.

[11]
INNER ROTOR

INSPECTION: P. 10-4
INSTALLATION:
Clean the rotor thoroughly.

[31
OIL PUMP COVER

(4]
5 x 8 mm DOWEL PIN (2)

[c;lgl'rER ROTOR INSTALLATION:
Do not forget to install.
INSPECTION: P. 10-4
INSTALLATION:
Clean the rotor thoroughly.

[5]
OIL PUMP BODY

INSPECTION: . 10-4

. ”"f'////@

[6]
18 mm SEALING BOLT

ey

RELIEF VALVE INSTALLATION:
(9] SPRING Apply a locking agent to the
46 x 60 x 9 mm OIL SEAL [8] threaded part of the bolt.
INSTALLATION: P. 10-3 RELIEF VALVE TORQUE:
: 20 r:ot reuse. el INSTALLATION: 39 N+m (4.0 kgfem, 29 Ibfsft)
Pply grease to the lips. Check the valve surface for

damage before installation.
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e FLYWHEEL BOSS/FLYWHEEL
REMOVAL:

1) Set the special tool on the starter motor mounting position.

2) Tighten the two starter motor mounting boits {10 x 35 mm
flange bolts), and remove the flywheel boss and the flywheel.

TOOL:

Ring gear holder 07WPB-ZW50100

INSTALLATION:

1) Clean the mating surfaces between the crankshaft and the
flywheel with a degreasing cleaning agent, and set the
flywheel on the crankshaft.

2) Apply engine oil to the seat and the threaded part of the 12
mm bolt.

3) Loosely tighten the eight 12 mm bolts.
Install the special tool used for the flywheel boss/flywheel
removal on the starter motor mounting position.

TOOL:

Ring gear holder 07WPB-ZW50100

4) Tighten the bolts in the numbered sequence shown.
Tighten them in two or three steps to the specified torque.

TORQUE: 118 N-m (12.0 kgf-m, 87 Ibf-ft)

5) Clean the mating surfaces between the flywheel and the
flywheel boss with a degreasing cleaning agent, and set the
flywheel boss on the flywheel.

6) Apply engine oil to the seat and the threaded part of the 8
mm special bolt.

TOOL:

Ring gear holder 07WPB-ZW50100

7) Loosely tighten the eight 8 mm special bolts, then tighten
them in the numbered sequence shown to the specified
torque.

TORQUE: 32 N-m (3.3 kgf-m, 24 Ibf-ft)

+ Clean the mating surfaces between the crankshaft, flywheel
and the flywheel boss thoroughly, using a degreasing
cleaning agent.

® 46 x 60 x9 mm OIL SEAL/31 x 46 x 7 mm OIL SEAL
INSTALLATION: '

1) Apply grease to the lips of each oil seal.

2) Using a hydraulic press, press-fit each oil seal to the position
shown.

* Press-fit the 46 x 60 x 3 mm oil seal to the position 6.2 - 6.8
mm (0.24 - 0.27 in} (dimension A) from the body end to the
oil seal face.

s Press-fit the 31 x 46 x 7 mm oil seal to the position 44.2 -
44.8 mm (1.74 - 1.76 in) {dimension B) from the body end
to the oil seal face with the oil pump cover mounted with
the flat screws.

[2] STARTER MOTOR
MOUNTING BOLT (2)
[10 x 35]

J

ni
RING GEAR HOLDER
07WPB-ZW50100

[

12 mm BOLT (8) (2]

FLYWHEEL

(11 [2]
FLYWHEEL BOSS 8 mm SPECIAL
BOLT (8}

[3]
31x46 x7 mm

[1] A OIL SEAL
DIMENSION B

\ [2] DIVENSION =
A

N v

r i
[4] ]
[5] 46 x 60 x 9 mm
OIL PUMP BODY OIL SEAL

10-3
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2. INSPECTION

® OIL. PUMP BODY I.D.

STANDARD

SERVICE LIMIT

84.000 - 84.030 mm
(3.3071 - 3.3083 in)

® OIL. PUMP BODY DEPTH

STANDARD

SERVICE LIMIT

12.520 - 12.550 mm
(0.4929 - 0.4941 in)

® OUTER ROTOR HEIGHT

STANDARD

SERVICE LIMIT

12.480 - 12.500 mm
(0.4913 - 0.4921 in)

® INNER ROTOR-TO-OUTER ROTOR CLEARANCE

STANDARD SERVICE LIMIT
0.04 - 0.16 mm .
(0.002 - 0.006 in) 0.20 mm (0.008 in)

10-4
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¢ OUTER ROTOR-TO-PUMP BODY CLEARANCE

STANDARD SERVICE LIMIT
0.10-0.18 mm .
{0.004 - 0.007 in) 0.20 mm (0.008 in)

® OUTER ROTOR-TO-OIL PUMP BODY SIDE

CLEARANCE
STANDARD SERVICE LIMIT
0.02 - 0.07 mm .
(0.001 - 0.003 i) 012 mm {0.005 in)

10-5

Page: 223 - Honda BF115A, BF130A Outboard Motors Shop Manual -

http://www.ReadManuals.Com


http://www.ReadManuals.Com

11. BALANCER SHAFT/CRANKCASE/
CRANKSHAFT/PISTON

1. BALANCER SHAFT/PULLEY

HONDA
BF115A-130A

5. PISTON

2. CRANKCASE
3. CYLINDER BLOCK/CRANKSHAFT

6. INSPECTION
7. BEARING SELECTION

4. BALANCER BEARING REPLACEMENT

1. BALANCER SHAFT/PULLEY

a. REMOVAL/INSTALLATION

The balancer shaft can be removed with the timing beit mounted. To remove the timing belt lower cover, remove the
balancer belt/timing belt {P. 6-9) and disconnect the tubes and the cables from the clamps.

I81 (11 [12]
8 x 22 mm BOLT WASHER 8 x 65 (3) BALANCER GEAR CASE COMP.
REMOVAL/INSTALLATION: P. 11-3 26 Nem (2.5 kgfem, P
T ORGUE: 2 | INSTALLATION: P. 11-4 |
29 Nem (3.0 kgfom, 22 Ibf-ft (13]
8x25

=

INSTALLATION:
|

* Do not reuse. T
» Apply the grease to ;

the lips.
[6]

COVER

[5] BALANCER SHAFT
COVER O-RING
Do not reuse. ]
(4]

8 x 14 mm DOWEL PIN {2)

[3]
6x18(2)

20 Nem (2.0 kgf-m,
14 |bfft)

{2] BALANCER SHAFT THRUST
METAL

(1] !

{Molybdenum disulfide oil)
BALANCER SHAFT
{EXHAUST SIDE]

INSPECTION: P. 11-22
and 23
INSTALLATION:

Apply the molybdenum
disulfide oil to the
journal.

¥ [23] 12 mm WASHER
[22] 12 mm BOLT

91

BALANCER BELT
{71 DRIVEN PULLEY (101
27 x 41 x 8 mm OIL SEAL

{Molybdenum
6 x 35 (5) . disulfide oil)

/

? [ 25 Nm (2.5 kgfem, 18 tbf-ft) |

= ?/ [14] BALANCER GEAR

CASE GASKET
Do not reuse. I

[15]
8 x 33 mm BOLT-WASHER

REMOVAL/
INSTALLATION: P. 11-3
TORQUE:
25 Nem {2.5 kgfom, 18 |bfeft)
[16]
BALANCER DRIVEN GEAR
INSTALLATION:
Apply the molybdenum
disulfide oil to the sliding
surface.

[
THRUST WASHER

| INSTALLATION: P. 11-4 |
(18]

GEAR CASE SPACER
INSPECTION: P. 11-24 |

[19]
GEAR CASE SPACER
0O-RING

l Do not reuse. I

[20]
10 x 12 mm DOWEL PIN (2)

(Molybdenum disulfide oil)
BALANCER SHAFT [INTAKE SIDE]

INSPECTION: P. 11-22 and 23
INSTALLATION:
Apply the molybdenum disulfide

[ 26 Nem (3.0 kgf-m, 22 1bfft) |

oil to the journal.
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6 x 25 (6)
[71 \

6 mm WASHER (6)

(6]
UNDERCASE
GROMMET (6)

(5]
CASE COLLAR (6)

[4]
HARNESS CLIP

1]
TIMING BELT
LOWER COVER

WIRE HARNESS CLIP

INSTALLATION:
Clamp the remote control
cable A.

[3]
HARNESS CLIP

INSTALLATION:
Clamp the remote control cable A.

11-2
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® 8 x 22 mm BOLT-WASHER (1]
8 x22 mm
REMOVAL/INSTALLATION: BOLT-WASHER

Insert a screwdriver or equivalent tool into the hole in the
balancer shaft.

Remove and install the 8 x 22 mm bolt-washer while holding
the balancer shaft.

TORQUE: 29 N-m (3.0 kgf-m, 22 Ibf-ft)

® 8 x 33 mm BOLT-WASHER
REMOVAL/INSTALLATION:

Remove the intake manifold assembly if it is mounted (P. 5-65).
1) Prepare a 6 x 100 mm bott.

2) Remove the 12 mm bolt and washer. Hold the balancer shaft
{Intake side) to avoid turning, using the 6 x 100 mm bolt.

3) Remove and install the 8 x 33 mm bolt-washer while holding
the balancer shaft.

TORQUE: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

4) Remove the 6 x 100 mm bolt and tighten the 12 mm bolt to
the specified torque.

TORQUE: 29 N-m (3.0 kgfem, 22 Ibf«ft)

(2]

HOLE IN
BALANCER SHAFT
(EXHAUST SIDE)

SCREWDRIVER
OR EQUIVALENT

[3]1 12 mm WASHER

2]
12 mm BOLT

[4] BALANCER SHAFT
(INTAKE SIDE)

E;’,]( 100 mm BOLT f
AW
"

INSTALLATION [5] Set the bolt in the hole
HOLE in the shaft securely.
[1]1 8 x33 mm
BOLT-WASHER

[2)
BALANCER ‘ |
DRIVEN GEAR

11-3
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© THRUST WASHER
INSTALLATION:

1) Apply the molybdenum disulfide oil to the entire surface of
the thrust washer.

2) Install the thrust washer by aligning the cutout in the thrust
washer with the pin of the balancer shaft {Intake side).

3) Turn the balancer shaft (Intake side) by pulling it up, and
bring the pin of the balancer shaft (Intake side) so it gets on
the thrust washer.

® BALANCER GEAR CASE COMP.

INSTALLATION:
1} Apply the molybdenum disulfied oil to the point as shown.

2) Hold the balancer shaft (Intake side) using the 6 x 100 mm
bolt (P. 11-3).

3) Align the cutout in the balancer belt driven pulley with the
“I” mark on the balancer gear case comp., and install the
balancer gear case on the gear case spacer.

4) After installing the balancer gear case comp., check to see
that the “1” mark on the balancer driven pulley aligns with
the “ 4 “mark on the timing belt lower cover.

[2] BALANCER SHAFT
{(INTAKE SIDE)

(11 PIN [1] PIN

= %

cuTouT THRUST CUTOUT
WASHER

{1] Apply the molybdenum
disulfide oil to the thrust
surfaces.

i
, 7

{2] Apply the molybdenum disulfide oil
to the thrust surfaces.

(2]
BALANCER BELT
DRIVEN PULLEY

[1] BALANCER GEAR
CASE COMP.

(4]
nln MARK

{31 CUTOUT

[l [2]
BALANCER BELT “I” MARK
DRIVEN PULLEY

[4] TIMING BELT i i [3]

LOWER COVER

1" MARK

11-4
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a. REMOVAL/INSTALLATION
1) Remove the engine (P. 7-1), 3]
2) Remove the cylinder head (P. 9-1). 11 x 131 mm BOLT-WASHER (10)
INSTALLATION: P. 11-7
TORQUE:
(2] 51 Nem (5.2 kgfem, 38 Ibf-ft}
OIL FILTER [4]
OIL FILLER EXTENSION

installation.

TORQUE:

REMOVAL/INTALLATION: P. 11-6
Apply oil to the rubber seal before

REPLACEMENT: F. 3-3
21.6 N*m (2.2 kgfsm, 16 ibfft)

(11 f
10 x 40 (2)

INSTALLATION: P. 11-7
TORQUE:
47 Nem (4.8 kgfem, 35 Ibfeft)

[13]

NOTE:

Clean the crankshaft/flywheel
mating surface with the
degreasing cleaning agent.

[12]

13 x 20 mm DOWEL

PIN (10)

6 x 35 (2)

INSTALLATION: P. 11-6 |

[5]
26 x 2.7 mm O-RING

‘!T)O not reuse. J

[6] OIL FILLER CAP
(71
§ 10 x 55 (12)
' 4 INSTALLATION: P. 11-7

TORQUE:
39 N°m (4.0 kgfem,
29 ibfsft)

(8]
CRANKCASE

REMOVAL: P.11-6
INSTALLATION: P. 11-7

(91

18 x 22 mm DOWEL PIN

ARG 1101

CRANKSHAFT MAIN
BEARINGS

REMOVAL:

Store the main bearings

separately for each journal.

INSTALLATION:

» Use care not to damage
the bearings.

= Make sure the locking lug
on each bearing fits in the
notch in the crankcase and
the cylinder block.

SELECTION: P. 11-27

[11]
(Molybdenum

disulfide oil

Apply oil to the mating surface
with the crankshaft. Do not
apply oil to the mating surface
with the crankcase.
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¢ OIL FILTER
REMOVAL/INSTALLATION:

Remove and install the oil filter using the special tool.

Before installation, coat the rubber seal and threads with clean
engine oil.

TORQUE: 21.6 N-m (2.2 kgf-m, 16 Ibf-ft)

TOOL:
Oil filter wrench 07912-6110001

® OIL FILLER EXTENSION
INSTALLATION:

Before installing the oil filler extension, apply liquid gasket (Three
Bond #1141C or equivalent) to the shaded part shown.

® CRANKCASE
REMOVAL:

Insert a screwdriver or equivalent tool into the recesses in the
crankcase, and raise the crankcase slowly to remove it.

» Do not damage the mating surfaces between the crankcase
and the cylinder block during removal.

1]

v—

1] Apply liquid gasket to
the shaded part.

[1]

RECESSES ‘

11-6
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INSTALLATION: 1 [2] Apply liquid gasket

1) Degrease the mating surface between the ¢crankcase and the
cylinder block.

2) Before installing the crankcase, apply the liquid gasket (Three

Bond #1141C or equivalent) to the lightly shaded part shown. ([3]

, Apply liquid
Apply liquid gasket (Three Bond #1280B or equivalent) to  |9asket (#:2883
or equivalen
the deeply shaded part shown. to the deeply
shaded part.

» Do not apply liquid gasket to the crankshaft main journal
and the bolt holes.

3) Apply bars [3.0 - 4.0 {0.12 - 0.16 in ) in thickness] of liquid (4
gasket (Three Bond #1280B or equivalent) to the indicated
points of the cylinder block.

4) When tightening the bolts, be sure that a small amount of
liquid gasket {Three Bond #1280B or equivaient) is oozing
out from the flywheel installation side of the mating surface.

« If the cylinder block has been left for 5 minutes or more
after application with liquid gasket, remove the crankcase
and apply the liquid gasket to the specified parts again.

+ After installing the crankcase, wait for 2 minutes or more
and pour the engine oil.

®11 x 131 mm BOLT-WASHER/10 x 55 mm FLANGE 10 x 55 (12) 131 mm
BOLT/10 x 40 mm FLANGE BOLT BOLT-WASHER (10)

INSTALLATION:

1) Apply engine oil to the threaded part and the seat of the a) = QB

bolts, and loosely tighten the bolts.

2) Tighten the bolts in the numbered sequence shown.
Tighten them in two or three steps to the specified torque.

TORQUE:

51 Nem (5.2 kgf-m, 38 Ibf-ft) (11 x 131 mm bolt-washer)
47 N-m (4.8 kgf-m, 35 Ibf-ft) (10 x 40 mm flange bolt)
39 Nem (4.0 kgf-m, 29 Ibf-ft) (10 x 55 mm flange bolt)

Crankcase side: {#1141C or equivalent) to the

2, lightly shaded part.

i5]

Apply bars of liquid gasket
to the parts marked with the dotted line.

[:;@ ®| |©

@%8@
@od@@
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[2]

3. CYLINDER BLOCK/CRANKSHAFT
[31_-!)

a. DISASSEMBLY/ASSEMBLY CONNECTING ROD CAP (4)
. - {Molybdenum disulfide oil)
Remove the crankcase (P. 11-5). l INSTALLATION: . 11 10—I anlzllxsuAH

[ f . -

CONNECTING ROD BOLT (8} :ﬁgﬁf&‘%’.‘gﬁ. 11-21and 22
INSPECTION: P. 11-24 Apply the molybdenum disulfide oil
INSTALLATION: P. 11-10 — to the contact surfaces of each
TORQUE: E crank pin, main journal and the
20 Nem {2.0 kgfem, 14 |bfeft} + 90° thrust washer.

[14]
98 x 80 x 10 mm OIL SEAL

INSTALLATION:
THRUST WASHER (2}

« Do not reuse. r
« Apply grease to the lips. l
‘ D
[13] . ‘% -
{Molybdenum disulfide ofl) %@_ﬁ INSTALLATION: P. 11-9 |
Apply oil to the mating surface = Qg (6] CRANKSHAFT MAIN

with the crankshaft. Do not BEARINGS

a;_)ply oil to _the mating surface REMOVAL:

with the cylinder block. Store the bearings by separately
for each cylinder.

(4] 40 x 52 x 7 mm OIL SEAL

INSTALLATION:
* Do not reuse.
* Apply grease to the lips.

(51

INSTALLATION:
[12] + Use care not to damage the
CYLINDER BLOCK bearings.

« Make sure the locking lug on each
bearing fits in the notch in the
crankcase and the cylinder block.

SELECTION: P. 11-27

m\—m

(Molybdenum disulfide oil)
No.1 BALANCER BEARING
(EXHAUST SIDE)

INSPECTION: P. 11-24
REPLACEMENT: P. 11-11
After installation, apply the -
molybdenum disulfide oil to
the inner wall of the bearing.

| INSPECTION: P. 11-18 and 22

(111 /

{Molybdenum disulfide oil)
No.3 BALANCER BEARING (2)

INSPECTION: P. 11-24
REPLACEMENT: P. 11-11
Affter installation, apply the
molybdenum disulfide oil to
the inner wall of the bearing.

CONNECTING ROD

BEARINGS
REMOVAL:
Store the bearings by separat-
[10] ing for each cylinder.
(Molybdenum disulfide oil) 9] INSTALLATION: P. 11-10

No.2 BALANCER BEARING (2) PISTON ASSEMBLY * Use care not to damage the

INSPECTION: P, 11-24 DISASSEMBLY/ bearings. )

REPLACEMENT: P. 11-11 ASSEMBLY: P. 11-16 * Make sure the locking lug on
After installation, apply the | | INSPECTION: P. 11-18 each bearing fits in the notch
molybdenum disulfide oil to | | through 20 in the connecting rod and

the inner wall of the bearing. INSTALLATION: P. 11-9 sgfgg:fgag ,§_°1d1f§g'
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® PISTON ASSEMBLY ' (1}

PISTON RING
COMPRESSOR
(Commercially
available)

INSTALLATION:

Install the piston assembly with the “IN” mark on the piston
head faces to the intake manifold. Use a commercially available
piston ring compressor and install with the “ #* mark toward
up.

[4]

INTAKE
MANIFOLED
SIDE

5] “IN” MARK

® THRUST BEARING
(2]
INSTALLATION: OiL. GROOVE

Install the thrust bearings so that they set on both sides of the [1]
No.4 main journal. Install with the oil grooves facing to the CRANKSHAFT
crankshaft. L
™

[1] CRANKSHAFT

[3] .
No.4 MAIN JOURNAL
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© CONNECTING ROD CAP/BEARING/BOLT
REMOVAL:

Store the connectil)g rod caps and bearings separately for each
cylinder after removal.

INSTALLATION:

1) Apply engine oil to the outer surface of the connecting rod
bearings. Install the bearings aligning the aligning lug of the
bearings with the cutout in the connecting rod caps or
connecting rods.

2) Install the connecting rod caps aligning the alignment marks
of the connecting rods and caps.

-CAUTION:

Do not confuse the connecting rod cap and bearing with
the others; incorrect assembly can cause the crankshaft
seizure.

3) Tighten the connecting rod bolts to the specified torque.

4) Mark each connecting rod bolt and the connecting rod as
shown. Tighten the connecting rod bolts additionally until
the two marks align (90°).

TORQUE: 20 N-m (2.0 kgf-m, 14 Ibfft) + 90°

ALIGNMENT
MARKS

{11
CONNECTING
ROD BOLT

(2] >
Mark.
(31

CONNECTING ROD
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4. BALANCER BEARING REPLACEMENT

 Dismount the cylinder block as a single unit and place it on a
firm level surface with the crankcase-mating surface toward

up.

» Removal/installation should be made for each bearing one after
another.

* Remove each bearing from the flywheel side to the timing
belt side. Installation must be made from the timing beilt side
to the flywheel side.

» The balancer bearing removal mounted on the cylinder block
can be made in the same manner by changing the attachment
size and the installation position.

REMOVAL:

1} Remove the two 30 mm sealing bolts from the cylinder block.
2) Install each special tool as shown.

* When the balancer bearings are removed successively,
pass each attachment on the shaft without securing them,

* Note that each shaft and attachment are stamped with the
* work code near the stopper pin hole.

« Code and Work

Code Work
A-RE No.1 bearing removal
B-RE No.2 bearing removal
C-RE No.3 bearing removal
A-IN No.1 bearing installation
B-IN No.2 bearing installation
C-IN No.3 bearing installation
TOOL:
Balancer bearing replacement
tool 07TWPF-ZW50100

I

30 mm SEALING
BOLT (2)

=2 [1] BALANCER BEARING REPLACEMENT

Sy
07WPF-ZW50100 [2]

11 BEARINGS

STOPPER PIN

SHAFT @ <
(3] GUIDE”_ Q“ @
(4]
[BIBASE NUT /) ATTACHMENT A

6
[A1l'rAc|-|MENT Cc ATTACHMENTB

[12] .
Stopper pin installation position:

CRE B-IN B-RE C-N A-RE

A-IN

{13]
Special tool installation position:

[6]
ATTACHMENT C BASFle
‘5] SR
(31 ATTACHMENT B BEI;FINGS
GUIDE [3] GUIDE [
S NUT
4 [14]
INTAKE
191 s@R SIDE
SHAFT
e EXHAUST
SIDE
(6] [4] ATTACHMENT A

ATTACHMENT C E\TTACHMENT B
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3) With the larger diameter side of the attachment toward the
bearing, align the stopper pin hole in the attachment of the
bearing you are to remove with the stopper pin hole in the
shaft, and insert the stopper pin into the hoies to fix the
attachment.

« Align the pin hole of the stamped mark on the shaft with
the pin hole of the stamped mark on the attachment.

4) Holding the shaft end with a wrench, tighten the nut until
the bearing comes out.

»Do not turn the shaft.

5) When the balancer bearings are removed successively,
loosen the nut and remove the stopper pin from the
attachment fixed in the above step 3.

Secure the attachment of the next place you are to work on
in the same procedure as explained in the step 3, and repeat
the work.

INSTALLAITON:

<No. 1 bearing installation (Exhaust side)>

1) Install the No.1 bearing by aligning the notch in the bearing
with the projection on the attachment A (special tool).

2) Setthe two guides (special tool) at the indicated positions of
the cylinder block {Exhaust side).

BF115A130A
)] [2] Align the pin holes of
STOPPER PIN the same stamp mark.

[4]1 ATTACHMENT [3] SHAFT

[1] Hold the shaft
with a wrench.

2]
ATTACHMENT A

[
BEARING

[3] Align this part.

1]
GUIDE

{1] GUIDE
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3) Insert the bearing and attachment A that were set in the step
- . §))] [2]
1 into the shaft of the special tool as shown. SHAFT ATTACHMENT A

* Insert the attachment A into the shaft from the reverse side
of the attachment A where the pin is provided.

4) Insert the shaft of the special tool into the cylinder block
{Exhaust side).

* insert the shaft with care not to cause the guide set in the
block to come out of position.

BEARING . / ))] )

5) Align the pin of the special tool with the cutout in the shaft
as shown, and tighten the pin against the cylinder block.

(4}

» Screw the finer threads of the pin into the cylinder block. SHAFT

6} Align the pin of attachment A with the hole in the shaft. Be
1
sure that the projection on attachment A aligns with the notch [1] ATTACHMENT A
in the bearing. Note, too, that the bearing tab should align (2] PIN \ <
with the groove in the cylinder block. (3] SHAET

7) Push the shaft in toward the cylinder block side.

{6]
GROOVE IN
CYLINDER
BLOCK

(5] BEARING
TAB
V)
GUIDE
2]
PIN
91
NUT
N
aﬁ_%
- (71
18] GUIDE
BEARING [3]1 SHAFT [1]JATTACHMENT A
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8) Install the bearing by tightening the nut.

CAUTION:

Be sure that the bearing tab aligns with the groove in the
cylinder block, and tighten the nut slowly.

[1]1 NUT

<No.2/No.3 bearing installation> [
BEARING

-Do not perfrom the bearing installation at several places
simultaneously. Complete installatoin one by one securely.

1) Set the bearing by aligning the notch in the bearing with the
projection on the attachment.

AN

point. {2] ATTACHMENT

2) Install the special tools at the positions shown. (5] ATTACHMENT C  [6] ATTACHMENT B

[21

EXHAUST
- SIDE

3) Align the pin of the special tool with the cutout in the shaft X -
as shown, and tighten the pin against the cylinder block. [11 EXHAUST SIDE: [4] INTAKE SIDE:

» Tighten the pin noting the installation direction as shown.

Exhaust side: Tighten with the finer threads toward the
cylinder block.

Intake side: Tighten with the wider threads toward the
cylinder block.

[2] SHAFT
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4) Align the stopper pin hole in the attachment and the stopper
pin hole in the shaft, and insert the stopper pin into the holes
to fix the attachment.

5) Align the bearing tab with the groove in the cylinder block.

6) Install the bearing by tightening the nut.

CAUTION:

Be sure that the bearing tab aligns with the groove in the
cylinder block, and tighten the nut siowly.

7) Remove the special tools after tightening all bearings.

8) Apply an adhesive agent (Three Bond #1386B or equivalent)
to the threaded part of the 30 mm sealing bolts, and tighten
the bolts to the specified torque.

TORQUE: 78 N+m (8.0 kgf-m, 58 Ibf-ft)

[l 2] (3]
CYLINDER TAB GROOVE
BLOCK

[5]
Align the pin holes of
the same stamp mark. [4] BEARING

ﬁao mm SEALING
BOLT (2)
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5. PISTON

a. DISASSEMBLY/ASSEMBLY

After installing the pistons and connecting rods in the cylinder block, secure the rods to the crankshaft.

(4]
TOP RING

ASSEMBLY:
with SECOND RING.

13} [51]l[
MAKER MARK PISTON RINGS

Chrome plated. Do not interchange
INSPECTION: P. 11-18 and 19

(3l

MAKER MARK S
12}
SECOND RING
{11
OIL RING
ASSEMBLY:

ASSEMBLY:

A

« Install with the maker mark facing upward
as shown.

« Do not interchange the top ring and the
second ring.

- After assembly, check for smooth
movement of the piston ring.

= Stagger the piston ring end gaps 120° apart.
Do not align with piston pin.

51
TOP RING
4+ (CHROME PLATED)

Space the side rail end —
gaps 15° apart right and
left from the spacer end
gap.

(9]
PISTON PIN CLIP {2)

s [5]-3
SIDE RAIL {2) ] 515

[5}-4 OIL RING
SPACER

[6] PISTON

ASSEMBLY:

Set one end of the clip into the
groove in the piston and work the
other end around in the groove
using a pair of needle nosed
pliers. Install so that the end gap
does not face the notchs in the
piston.

[9]-1 END GAP

[
L

[9}-2 NOTCHS

DISASSEMBLY/
ASSEMBLY: P. 11-17
INSPECTION: P. 11-8 and 19

! (71

PISTON PIN

DISASSEMBLY/
ASSEMBLY: P. 11-17
INSPECTION: P. 11-20

(8}
CONNECTING ROD

DISASSEMBLY/
| ASSEMBLY: P. 11-17
INSPECTION: P. 11-20

11-16
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e PISTON/PISTON PIN/CONNECTING ROD

DISASSEMBLY:
1) Remove the piston ring and the piston pin clip (P. 11-16).

2) Warm up the piston/connecting rod assembly to

approximately 50°C - 80°C (122°F - 176°F), and remove the
piston pin.

Take care not to get your hand, etc. burned during
disassembly.

Note that the check of the piston, piston pin and the
connecting rod must be made after the parts return to
the normal room temperature.

ASSEMBLY:

1} Install the piston pin clip on one side only (P. 11-16).

2} Warm up the piston to approximately 50°C - 80°C (122°F -
176°F)

Take care not to get your hand, etc. burned during
disassembly.

3) Apply engine oil to the pin holes in the piston pin and the
piston and to the connecting rod small end.

4) Install the piston pin so that the “4" mark on the piston
head points to the opposite side from the model mark (PAA
mark) on the connecting rod.

5) Install another piston pin clip on the opposite side from where
the piton pin clip was installed in step 1 (P. 11-16).

6) After assembly, check whether the piston moves freely with

the dead weight.

(31

MODEL MARK
(4] {PAA MARK)
CONNECTING

ROD

(2]
” 'u MARK
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6. INSPECTION

For pistons, crankshaft, and cylinder inspection, measure the
following. If needed, replace them.

¢ PISTON SKIRT O.D.

Measure and record the piston O.D. at a point 13 mm {0.5 in)
from the bottom, and 90° to the piston pin bore.

STANDARD SERVICE LIMIT

85.97 - 85.98 mm )
(3.3846 - 3.3850 in) 85.96 mm (3.384 in)

e CYLINDER 1.D.

Measure and record the cylinder I.D. at three levels in both X
and Y axis. Take the maximum reading to determine the cylinder
wear.

STANDARD SERVICE LIMIT

86.00 - 86.015 mm —
(3.3858 - 3.3864 in) 86.07 mm {3.389 in)

® PISTON-TO-CYLINDER CLEARANCE
STANDARD SERVICE LIMIT

0.020 - 0.045 mm .
(0.0008 - 0.0018 in) 0.050 mm (0.0020 in)

\\\\\k\\k\\\\\\“\\i\\\k\“\\\\\i

R RTITITTTG

N

® PISTON RING THICKNESS
STANDARD SERVICE LIMIT

1.170- 1.185 mm
TOoP (0.0461 - 0.0467 in)

1.175 - 1.190 mm

SECOND (0.0462 - 0.0469 in)

11-18
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o PISTON RING GROOVE WIDTH
STANDARD SERVICE LIMIT
1.220 - 1.230 mm 1.25 mm e
TOP/SECOND | (4 0480 - 0.0484 in) (0,049 in) Hop

TTTT——
oIL 2.805 - 2.825 mm . 2.85 mm y
{0.1104 - 0.1112 in) (0.112in) [2] SECOND ——> 3

Blow—— —

e PISTON RING SIDE CLEARANCE

STANDARD SERVICE LIMIT
0.035 - 0.060 mm .
TOP (0.0014 - 0.0024 in) 0.13 mm (0.005 in)

0.030 - 0.055 mm .
SECOND | (9.0012-0.0022ny | 013 mm (0.005in)

¢ PISTON RING END GAP

Measure the piston ring end gap 15 - 20 mm {0.6 - 0.8 in) from
the cylinder bottom.

Before measurement, be sure to set the ring on the cylinder
securely using the piston. (
STANDARD SERVICE LIMIT ] 777
TOP o2 035 mm | 0.6mm ©.024in) PISTON RING
SECOND (8:326' f’b‘r_’gz';"i'r‘ﬂ 0.7 mm (0.028 in) — E%ZZ (13(; _zg?i,:)
olL (8:388' _067_82'2:2) 0.8 mm (0.031 in) [2] END GAP

If the measurement is too large, install a new piston ring and
measure again. Then, measure the cylinder sleeve I.D. (P. 11-

18).

e PISTON PIN BORE 1.D.
STANDARD SERVICE LIMIT

21.960 - 21.963 mm
(0.8645 - 0.8647 in)

11-19

Page: 242 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http://www.ReadManuals.Com


http://www.ReadManuals.Com

HONDA
BF115A:130A

¢ PISTON PIN O.D.

STANDARD SERVICE LIMIT

21.961 - 21.965 mm
{0.8646 - 0.8648 in)

® PISTON PIN-TO-PIN BORE CLEARANCE

1} Set the cylinder gauge at the piston pin 0.D., and set the
gauge needle at zero “0”.

2) Set the cylinder gauge in the piston pin hole, and measure
the piston pin-to-pin bore clearance.

STANDARD SERVICE LIMIT

-0.005 - +0.002 mm

{-0.0002 - +0.0001 in)

® CONNECTING ROD SMALL END 1.D,

STANDARD SERVICE LIMIT

21.970 - 21.976 mm

{0.8650 - 0.8652 in)

® CONNECTING ROD SMALL END-TO-PISTON PIN
CLEARANCE

STANDARD SERVICE LIMIT

0.005 - 0.015 mm
{0.0002 - 0.0006 in}

® CONNECTING ROD BIG END AXIAL CLEARANCE

Measure the clearances with a feeler gauge.

STANDARD SERVICE LIMIT

0:006 oo 0.4 mm (0.016 in)
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¢ CRANKSHAFT MAIN JOURNAL O.D.

STANDARD SERVICE LIMIT
54.980 - 55.004 mm
No.T/No.2 | 5 1646 - 2.1655 in}
N 54.976 - 55.000 mm
0.3 (2.1644 - 2.1654 in)
54.980 - 55.004 mm
No.4 (2.1646 - 2.1655 in)
N 54.992 - 55.016 mm
0.5 (2.1650 - 2.1660 in)
e CRANK PIN O.D.
STANDARD SERVICE LIMIT

44.976 - 45.000 mm
(1.7707 - 1.7717 in)

o CRANKSHAFT JOURNAL ROUNDNESS
(MAIN/CRANK PIN JOURNALS)

Measure each journal Q.D. in line with the counterweights and
at right angles to the counterweights. Make these O.D.
measurements in the center of the journal and again at each
end of the journal {6 measurements overall at each journal).

At each journal, the largest O.D. value measured must not exceed
the smallest O.D. value by more than the roundness service limit.

SERVICE LIMIT
0.006 mm (0.0002 in)

STANDARD
0.005 mm (0.0002 in) Max

e CRANKSHAFT AXIAL CLEARANCE

STANDARD SERVICE LIMIT

0.10 - 0.35 mm
{0.004 - 0.014 in)

0.45 mm (0.018 in)

If the measurement exceeds the service limit, check the thrust
washer and the thrust surface of the crankshaft and replace the
thrust washer with a new one.

(4]
No.1 MAIN JOURNAL
{2] No.3 MAIN JOURNAL

[31No.5
MAIN JOURNAL

(5]

[1] CRANK PINS

(2]

Measure journal
0.D. in line with
counterweights

and at right angles
to counterweight. ’f f f\

[3]
[11 Measure
Make O.D. measure- journal O.D.
ments at each main at center of

and crank pin jour- journal and
nal. at each end
of journal.
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e CRANKSHAFT RUNOUT

STANDARD , SERVICE LIMIT
0.030 mm (0.0012 in} Max 0.040 mm (0.0016 in)

(1] Hold the center of both ends

or place the journals of both
ends on the V-blocks.

e CYLINDER HEAD SURFACE WARPAGE 1

1} Take care not to damage (scores, scratches, etc.) the mating MEASUREMENT POINTS
surface with the gasket.

2) Measure the surface warpage using a straight edge and a
feeler gauge as shown.

STANDARD SERVICE LIMIT
0.07 mm (0.003 in) Max 0.10 mm (0.004 in)

(2]

(3]

FEELER GAUGE n
o BALANCER SHAFT AXIAL CLEARANCE NTAKE STOE. TEXHAUST SIDE:
STANDARD SERVICE LIMIT
INTAKE SIDE (8:832- iy 61.30??1) ——
EXHAUST SIDE | (5004 5,016 ) —
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e BALANCER SHAFT JOURNAL ROUNDNESS 21
Measure each journal O.D. as shown in the illustration, and again Measure journal
at right angles to that measurements. Make these O.D. gr;Di:: right
measurements at both ends of the journal (4 measurements glas.
overall at each journal).

—Aaph—
At each journal, the largest O.D. value measured must not exceed —l
the smallest O.D. value by more than the roundness service limit. [31

Measure

STANDARD SERVICE LIMIT 1 journal O.D.
0.005 mm (0.0002 in) Max 0.006 mm {(0.0002 in) Make O.D. measurements f;: !:)oth ::\ds
at each of the 3 journals. Journal.

e BALANCER SHAFT RUNOUT

STANDARD SERVICE LIMIT

0.02 mm (0.001 in) Max 0.03 mm (0.001 in)

e BLANCER SHAFT MAIN JOURNAL O.D.

[1
Place the journals of both
shaft ends on the V-blocks.

STANDARD SERVICE LIMIT
No.1 (EXHAUST| 42.722 - 42.734 mm 42,71 mm
SIDE) (1.6820 - 1.6824 in) (1.681 in)
No.1 (INTAKE | 20.938 - 20.950 mm 20.92 mm
SIDE) (0.8243 - 0.8248 in) {0.824 in)
No.2 38.712 - 38.724 mm 38.70 mm
) {1.5241 - 1.5246 in) {1.524 in)
No.3 34.722 - 34.734 mm 34.71 mm
) (1.3670 - 1.3675 in) (1.367 in)

[1]
No.1
(EXHAUST SIDE)

[2] No.1 (INTAKE SIDE)
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e BALANCER SHAFT BEARNG I.D.

Ciean the inner wall of each balancer shaft bearing and measure

the bearing I.D.

STANDARD SERVICE LIMIT
No.1 (EXHAUST| 42.800 - 42.820 mm 42.83 mm
SIDE) {1.6850 - 1.6858 in) (1.686 in)
No.1 (INTAKE | 21.000 - 21.013 mm 21.02 mm
SIDE) (0.8268 - 0.8273 in) {0.828 in)
No.2 38.800 - 38.820 mm 38.83 mm
) {1.56276 - 1.5283 in) {1.529 in)
No.3 34.800 - 34.820 mm 34.83mm
' {1.3701 - 1.3709 in} {1.371in)

e BALANCER SHAFT JOURNAL OIL CLEARANCE

STANDARD SERVICE LIMIT
No.1 (EXHAUST| 0.066 - 0.098 mm 0.12 mm
SIDE) (0.0026 - 0.0039 in) {0.005 in)
No.1 {INTAKE 0.050 - 0.075 mm 0.09 mm
SIDE) {0.0020 - 0.0030 in) (0.004 in)
No.2 0.076 - 0.108 mm 0.13 mm
) {0.0030 - 0.0043 in) (0.005 in)
No.3 0.066 - 0.098 mm 0.12 mm
) {0.0026 - 0.0039 in}) {0.005 in)

¢ CONNECTING ROD BOLT

1) Measure the bolt O.D. at the two points as shown and
calculate the gap between the measurements.

STANDARD

0-0.1mm (0-0.004in) |

2) Ifthe gap exceeds the standard value, replace the connecting

rod bolt.

* Measure the 0.D. of all connecting rod bolts.

{1] INTAKE SIDE:

[4]

GEAR CASE
SPACER

[2] EXHAUST SIDE:

No.1 {INTAKE SIDE):

{3]
No.1
(EXHAUST

35 mm
{1.4in)

LA

20

mm

(0.8 in)
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o CRANKSHAFT MAIN BEARING OIL CLEARANCE

1

2)

3)

4)

5)

6)

Set the crankshaft main bearings on the crankcase and the
cyinder block. Wipe the oil off the main bearing surface.

Wipe the oil off the crankshaft main journal, and set the
crankshaft on the cylinder block.

Set the 40 x 52 x 7 mm oil seal, 98 x 80 x 10 mm oil seal and
the two thrust washers on the crankshaft.

Place the plastigauges on the main journal of each crankshaft.
Install the crankcass.

= Align the 18 x 22 mm dowe! pins and the ten 13 x 20 mm
dowel pins between the crankcase and the cylinder block
securely.

« Set the plastigauges axially.

Apply engine oil to the seat and the threads of each bolt,
and loosely tighten them in the positions shown. Then,
tighten the bolts in the numbered sequence shown in two or
three steps to the specified torque.

TORQUE:

51 N'm (5.2 kgf-m, 38 Ibf+ft) (11 x 131 mm bolt-washer)
47 N-m (4.8 kgf-m, 35 Ibf-ft) (10 x 40 mm flange bolt)
39 N-m (4.0 kgf-m, 29 Ibf-ft) {10 x 55 mm flange bolt)

« Tighten the boits while holding the crankshaft not to turn.

Remove the crankcase and measure the pressured width of
the plastigauge using the scale printed on the plastigauge’s
bag.

STANDARD SERVICE LIMIT
No.1/No.2/ 0.027 - 0.045 mm 0.050 mm
No.4 (0.0011 - 0.0018 in) (0.0020 in)
No.3 0.031-0.049 mm 0.055 mm
) {0.0012 - 0.0019 in}) {0.0022 in)
No.5 0.017 - 0.035 mm 0.040 mm
) {0.0007 - 0.0014 in) (0.0016 in)

If the measurement exceeds the service limit, check the
crankcase and the cylinder block’s main bearing 1.D., and
check the crankshaft main journal O.D. If they are OK, replace
with the undersize bearing by referring to the main bearing
selection table and recheck the oil clearance.

[1] PLASTIGAUGES

11
10 x 55 (12) 11 x 131 mm

BOLT-WASHER (10)
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® CONNECTING ROD BEARING OIL CLEARANCE
)] :IT]VL;:fn;hzlﬁiflazf‘: the crank pin and the connecting rod bearing g(])NNECTING v
) ROD BOLT (2)
2) Set the plastigauge on the crank pin. Set the connecting rod
and cap by aligning the alignment marks on the connecting LZI!ASTIGAUGE
rod and the cap (P. 11-10).

3)

4)

5)

6)

Tighten the connecting rod bolts to the specified torque.
Mark each of the connecting rod bolts and the connecting
rods as shown. Tighten the connecting rod bolts additionally
until the two marks align {90°).

TORQUE: 20 Nem (2.0 kgf-m, 14 Ibfft) + 90°

« Set the plastigauges axially.

» Tighten the two nuts equally while holding the crankshaft
not to turn.

Remove the connecting rod cap and measure the pressured
width of the plastigauge using the scale printed on the
plastigauge’s bag.

STANDARD SERVICE LIMIT

0.026 - 0.044 mm

{0.0010 - 0.0017 in)

If the measurement exceeds the service limit, check the
connecting rod big end I.D. and the crank pin 0.D. If they
are OK, replace with the undersize bearing by referring to
the connecting rod bearing selection table {P.11-29), and
measure the oil clearance again.

(3]
CONNECTING
ROD CAP

)
CONNECTING
ROD BOLT

2]
Mark.
[3] CONNECTING ROD

PLASTIGAUGE

11-26

Page: 249 - Honda BF115A, BF130A Outboard Motors Shop Manual -

http://www.ReadManuals.Com


http://www.ReadManuals.Com

HONDA
BF115A*130A

1. BEARING SELECTION

[2]
a. CRANKSHAFT MAIN BEARING No.5 MAIN
» When replacing the main bearing, chek the crankshaft main JOURNAL
journal code number and the cylinder block I.D. code letter or (3]
number, and select the correct bearing by referring to the No.1 MAIN
bearing selection table. JOURNAL

CYLINDER BLOCK L.D.

» |f the code letter and/or number is not clear, clean the area CODE NUMBER OR
. . . . LETTER
with a cleaning solvent and check again. Do not scrub with a 3]
stiff wire brush or driver to clean. ‘ No.1 MAIN
JOURNAL

1) Check the cylinder block 1.D. code letters or numbers and
record them. {2] No.5 MAIN JOURNAL

» The cylinder block 1.D. code letters or numbers for th
ylinde code letters umbers are for the [1] CRANKSHAFT MAIN

No.1 and the subsequent number journals when viewed JOURNAL CODE
from the fowermost code. NUMBER (2]
CRANKSHAFT MAIN JOURNAL
2) Check the crankshaft main journal code numbers and record CODE NUMBER :

them.

» The crankshaft main journal code numbers are for the No.1
and the subsequent number journals when viewed from
the arrow-mark side. The main journals are the No.1 and
the subsequent number journais when viewed from the
timing belt driven pulley side.

No. 5
3) Select the correct bearing by referring to the cylinder block {4} [3] No.1 MAIN
I.D. code letter or number and the crankshaft main journal No.5 MAIN JORNAL
1 JOURNAL
code number.
Bearing selection table for No.1 through No.4 journals: Bearing selection table for No.5 journal:
Cylinder btock I.D. code Cylinder block I.D. code
Crankshaft number or letter Crankshaft number or letter
main journal | 1orA 20rB 3orC 4orD main journal | 1orA 2orB 3orC 4orD
code number| orl orli or tll or il code number| orl orll or lil or il
Bearing I.D. color Bearing 1.D. color
Yellow/ Green/ . Pink/ Yellow/
lorl Yellow Green Green Brown 1orl Pink Yellow Yellow Green
Yellow/ Green/ Pink/ Yellow/ G
reen
20rlil Green Green Brown Brown 2orll Yellow Yellow Green
Green/ | Brown/ Yellow/ Green/
3orli Green Brown Brown Black 3orli Yeliow Green Green Brown
Green/ Brown/ Yellow/ Green/
4orilll Brown Brown Black Black 4 or llli Green Green Brown Brown
Brown/ Black/ Green/ B Brown/
5 or il Brown Black Black Blue 5 or HHI Green Brown rown Black
Brown/ Black/ 6 or Il Green/ Brown/
Gorfill 1 gaek | Black | Bye Blue orlilt 1 g own | BOWM | Black | Black
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4)

5)

6)

Note that the bearings are selected so that the oil clearance
is in the range blow.

No.1, 2, 4 journals: 0.027 - 0.045 mm (0.0011 - 0.0018 in)
No.3 journal: 0.031 - 0.043 mm (0.0012 - 0.0019 in)
No.5 journal: 0.017 - 0.035 mm (0.0007 - 0.0014 in)

After installing the selected bearing(s), measure the oil
clearance (P. 11-25).

Apply the molybdenum disulfide oil to the crankshaft mating
surface. Do not apply to the crankcase mating surface.

Align the bearing lug with the grooves in the crankcase and
cylinder block, and assemble carefully not to damage the
sliding surface.

- Be sure to measure the main bearing oil clearance after
selecting the bearing by referring to the selection table.

« If the two bearing 1.D. colors are shown on the selection
table, use a bearing of the respective colors.

1
ALIGNING LUG

[2]

IDENTIFICATION COLOR

(BLUE, BLACK, BROWN, GREEN,
YELLOW, PINK])

11-28

Page: 251 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http//www.ReadManuals.Com


http://www.ReadManuals.Com

HONDA

BF115A*130A
b. CONNECTING ROD BEARING .
» When replacing the connecting rod bearing, check the crank CRANK PIN O.D.
pin code letter and the connecting rod code number, and select gg?.ETNrLIIEIxBER E‘:] 3 JOURNAL
the correct bearing by referring to the bearing selection table. (2] 0.
No.2 JOURNAL

* If the code letters and/or numbers are not clear, clean the areas
with a cleaning solvent and check again. Do not scrub with a
stiff wire brush or driver to clean.

1) Check the crank pin code letters and record them.

* The crank pin code letters are for the No.1 and the
subsequent number journals when viewed from the arrow-
mark side. The crank pins are the No.1 and the subsequent
number journals when viewed from the timing belt driven
pulley side.

2) Check the connecting rod code numbers and record them.
* The connecting rod code numbers are for the No.1 and the
subsequent number journals when viewed from the timing

belt driven pulley side.

3) Select the correct bearing by referring to the crank pin code
letter and the connecting rod code number.

Connecting rod bearing selection table:

Connecting rod code number
Crankpin | 4 o) 20rlt | 3orll | 4orill
code letter
Bearing I.D. color
Aorl Red Pink Yellow Green
Borll Pink Yellow Green Brown
Corlll Yellow | Green Brown Black
D or Hll Green Brown Black Blue

4) Note that the bearings are selected so that the oil clearance
is in the range between 0.026 - 0.044 mm (0.0010 - 0.0017
in).

5) Be sure to measure the oil clearance after installing the
selected bearing(s) (P. 11-26).

6) Apply engine oil tb the entire surface of the bearings.

Align the bearing lug with the cutout in the connecting rod
or cap, and install with care not to damage the sliding surface.

No.4 JOURNAL
(51
No.1 JOURNAL No.4 JOURNAL

[1]1 CONNECTING ROD
CODE NUMBERS

No.1 JOURNAL [4]
No.3 JOURNAL

(3] (51
No.2 JOURNAL No.4 JOURNAL

(]
ALIGNING LUG

(2]

IDENTIFICATION COLOR

(BLUE, BLACK, BROWN, GREEN,
YELLOW, PINK, RED)
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12. PROPELLER/GEAR CASE/
EXTENSION CASE oA

1. PROPELLER ' 6. VERTICAL SHAFT/BEVEL GEAR
2. GEAR CASE ASSEMBLY 7. SHIM SELECTION
3. WATER PUMP/SHIFT ROD 8. SHIM POSITION

4. PROPELLER SHAFT HOLDER ASSEMBLY 9. BACKLASH ADJUSTMENT
5. PROPELLER SHAFT/PROPELLER SHAFT  10. LOWER RUBBER MOTOR MOUNT

HOLDER 11. EXTENSION CASE/UNDERCOVER
1. PROPELLER
a. REMOVAL/INSTALLATION
!:-lBLADE [2] 4.0 mm SPLIT PIN
PROPELLER INSTALLATION:

(Optional part) - Replace with a new 4.0 mm split
pin. Be sure to use the genuine
part (stainless steel).

» Bend the pin ends as shown to
stake the nut.

[4] 18.5 mm WASHER

[5] PROPELLER THRUST WASHER [3} 18 mm CASTLE NUT

INSTALLATION: INSTALLATION:
Install the thrust washer with the TORQUE:
wide side of the taperd hole toward 1 Nem (0.1 kgfem, 0.7 Ibf-ft)
the gear case side. Tighten the castle nut to the specified
torque. If the split pin cannot be set,
{5]-1 ‘\f [5)-2 tighten the nut additionally until the
GEAR CASE PROPELLER split pin can be set. '
SIDE SIDE MAX. TORQUE:
4= mp ‘ 44 Nem (4.5 kgfem, 33 Ibfft)
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2. GEAR CASE ASSEMBLY
a. REMOVAL/INSTALLATION
'l_°lace t_l‘1e remote control lever in the “N” {Neutral) position. :
e . 2]
L XD and XCD types only. SHIET

1] SHAFT A

FLYWHEEL BOSS\

U
L (3] 40 mm INTERNAL CIRCLIP

(4] 26 mm WASHER

o

{201 10 x 202 mm STUD BOLT [5] VERTICAL SHAFT BUSHING

| 15 Nem (1.5 kgfom, 11 Ibfeft) | INSTALLATION:
Apply grease to the inside of
T the bushing.
< -

(61 10 x 164 mm STUD BOLT (4)
| 16 Nem (1.5 kgfem, 11 Ibfft) |

[19] EXTENSION SEPARATOR

-~

(18] VERTICAL SHAFT i

- o

Apply grease to the )

(7]
6 x 10 mm DOWEL PIN (2)

] Do not forget to install. J

(8]
STOPPER RING

ey

{9] (Apply grease to the spline.)

inside of water tube seal
ring.

(16} ,
6 x 10 mm DOWEL PIN (2)

[ Do not forget to install.J

[10] SHIFT ROD A

INSTALLATION: P. 12-3

Check the spline for wear and
distortion and replace if
necessary.

[15]
10 x 80 mm HEX. BOLT

34 Nem (3.5 kgfm,
25 ibfsft)

{11] GEAR CASE ASSEMBLY
DISASSEMBLY/ASSEMBLY:
{12] 10 mm WASHER (5) | P 12-4 through 23

(12] 10 mm WASHER (5)

[14] 10 mm SELF-LOCKING NUT (5)
| 34 Nem (3.5 kgf-m, 25 ibf-ft) |

(13] 10 x 40 mm HEX. BOLT (4}
[ 34 Nem (3.5 kgfem, 25 Ibf-ft

12-2

Page: 254 - Honda BF115A, BF130A Outboard Motors Shop Manual - http//www.ReadManuals.Com


http://www.ReadManuals.Com

HONDA
BF115A+130A

® SHOFT ROD A
INSTALLATION:

1) Set the remote control lever in the “N"” (Neutral) position.

2) Check that shift rod of the gear case is at the “N” {Neutral)
position.

To check:

Check whether the cutout of the shift rod spline faces in the
direction shown. (It indicates that the shift rod is at the “N*”
{Neutral) position.}

3) Ifthe cutout of the spline is not in the directin shown, protect
the spline with a shop towel or equivalent material and turn
the shift rod right and left with a wrench until the cutout
faces toward the specified direction.

4) Instali the shift rod A by aligning the cutout of the shift rod
splihe with the projection of the spline of the shift rod A {i. e.
part set on the shift rod).

(1] SHIFT ROD 2] CUTOUT OF SPLINE

(3]
CRUISING

\—/ DIRECTION

[1]1 SHIFT ROD

[2] PROJECTION
<) 7

[3] CRUISING
& DIRECTION

[1]1 SHIFT ROD A

¥ d k¥ L\

— T =
Vo

[4] SHIFT ROD

. —

(3]
CRUISING
DIRECTION
[5]1 CUTOUT OF

SPLINE
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a. DISASSEMBLY/ASSEMBLY [61 WATER TUBE SEAL RING
| 5] INSTALLATION:
Remove the gear case assembly (P. 12-2). IMPELLER Install the impeller housing by align-
HOUSING ing the projection on the seal ring
- with the hole in the impeller housing.
g“;s; 2”“\"0"' After installation, apply grease to
_@ : the inside of the sea! ring.
[3] 6 mm DOWEL 4] WATER PUMP
PIN (2) e O-RINGP M

Do not reuse. [7]1 8 x 55 mm HEX. BOLT (4)

1 19.7 Nem (2.0 kgfem, 14 |bfeft)

[2] WATER PUMP
HOUSING

[8] 8 mm WASHER (4)

[1] WATER PUMP
GASKET

I Do not reuse.

[9]1 DISTANCE COLLAR (4)

{10] PUMP LINER

INSTALLATION: P. 12-6
Apply grease to the inside.

(111 PUMP IMPELLER

INSPECTION:
Check the impeller for cracks, wear

X0
E\
Ac

R and damage from overheating.
< "::’ INSTALLATION: P. 12-6
| ; =
s o [12) SPECIAL KEY
1 ASSEMBLY:
. Do not forget to install.
I. [13] IMPELLER COVER
| l | INSTALLATION: P. 12-8
% ﬁ {141 IMPELLER GASKET
.
=)
[15] 58.5 x 3.5 mm O-RING
[171 23 x 36 x 6 mm WATER SEAL (2) [16]
REMOVAL/INSTALLATION: P. 12-6 SPECIAL KEY
* Do not reuse. INSTALLATION
* Apply grease to the sealing surface, , POSITION
circumference and lips.

12-4
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5] 10 x 21 x 6 mm WATER SEAL

REMOVAL/ 6

INSTALLATION: P. 12-6

* Do not reuse. HOLDER O-RING

= Apply grease to the cir- EO not reuse. l
cumference and lips.

(41
SHIFT ROD
HOLDER

(31
SHIFT ROD SPRING

(2]
10 mm WASHER
(1
10 mm EXTERNAL
CIRCLIP

{10] SHIFT ROD
{LCD and XCD
types)

INSTALLATION:

P.12-7 [

Check the spline

for wear and dis-

tortion and replace
if necessary.

[9] SHIFT ROD
(LD and XD
types)

INSTALLATION:
P.12-7

Check the spline
for wear and dis-
tortion and replace
if necessary.

[8] 6 mm WASHER [7] 6 x 12 mm HEX. BOLT
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b. REMOVAL/INSTALLATION 2]
[1] : 10 x 21 x 6 mm
© 10 x 21 x 6 mm WATER SEAL SHIFT ROD WATER SEAL
HOLDER
REMOVAL: ] P w—
Remove the 10 x 21 x 6 mm water seal using the commercially O

available oil seal remover.

INSTALLATION:

Y

2)

Apply grease to the circumference and lips of the new water
seal.

With the lips facing up, drive the water seal into the shift rod
holder as shown.

¢ 23 x 36 x 6 mm WATER SEAL

REMOVAL:

Remaove the 23 x 36 x 6 mm water seals using the commercially
available oil seal remover.

INSTALLATION:

1)

2)

3)

Apply grease to the sealing surface and the circumference
of the new water seals.

Drive the water seals one by one into the water pump housing
using the specia! tools. Note the installation direction of the
water seals.

After installation, apply grease to the lip of the seals.

TOOLS:
Driver 07749-0010000
Attachment, 32 x 35 mm 07746-0010100

¢ PUMP IMPELLER/IMPELLER HOUSING/PUMP LINER

INSTALLATION:

1)

2)

Check the impeller for cracks, wear or damage from
overheating.

Apply grease to the inner wall of the pump liner, and install
the pump impeller in the pump liner with the side that has
the special key installation groove facing up. Be sure to align
the hole in the pump liner with the hole in the pump impelier.

[2] <WATER SEAL
INSTALLATION
DIRECTION>

I é
[3] (Apply grease
to the lip.)

[l -@

{Apply grease to the
sealing surface)

[5]
DRIVER
07749-0010000

(4]
ATTACHMENT,
32 x 35 mm

07746-0010100

[2] SPECIAL KEY [2]SPECIAL KEY
INSTALLATION  INSTALLATION
GROOVE GROOVE

1l
Apply grease to
the inside. r

[31PUMP IMPELLER

(4] PUMP

LINER [4] PUMP LINER
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3) Install the pump liner in the impelier housing by aligning
the two projections on the pump liner with the two grooves
in the impeller housing. Be sure that the part “A” of the pump
liner is in alignment with the part “B” of the impeller housing,
too.

4) Set the impeller housing over the vertical shaft, and set the
special key in the position shown in the drawing (P. 12-4).

Align the groove in the pump impeller with the special key,
and install the impeller housing on the pump housing by
turning the impeller housing clockwise viewed from the top
of the housing.

NOTE:

» Do not turn the impeller housing counterclockwise with
the pump impeller installed in the impelier housing.

+ After installation, check that the impeller gasket is set in
the proper position.

® SHIFT ROD

INSTALLATION:

Install the shift rod by aligning the shift cam of the shift rod with
the groove in the shift slider so that the cutout of the shift rod
spline faces in the cruising direction.

NOTE:

(6] “A" POINT HOUSING “B” POINT

[1]1 PROJECTIONS [2] GROOVES

[51 PUMP LINER  |MPELLER

i3]

If the shift cam is in alignment with the shift slider groove but
the cutout of the spline is not in the cruising direction, see the
step 3 on page 12-3 and adjust accordingly.

[1] SHIFT ROD [2] CUT OF SPLINE

% 131 CRUISING

DIRECTION
(4]
<LD and XD types>
[1] SHIFT ROD
[5] CAM
[6]
GROOVE IN
SHIFT SLIDER
(7]
<LCD and XCD types>
{11 SHIFT ROD

[5]1 CAM

[6]
GROOVE IN
SHIFT SLIDER
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@ IMPELLER COVER
INSTALLATION:

Install with the “ZW5” mark toward the pump impeller.

11
"ZW5"” MARK

12-8

Page: 260 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http://www.ReadManuals.Com


http://www.ReadManuals.Com

HONDA
BF115A+130A

4. PROPELLER SHAFT HOLDER ASSEMBLY

a. REMOVAL/INSTALLATION
NOTE:

Remove the shift rod before removal/installation of the propeller shaft holder assembly.

1) Remove the propeller (P. 12-1) and gear case assembly (P. 12-2).

2} Remove the water pump/shift rod (P. 12-4).

(1
PROPELLER SHAFT
HOLDER ASSEMBLY

DISASSEMBLY/ASSEMBLY:
P.12-10 and 11

(3] 10 mm WASHER (2)

[2] 10 x 40 mm HEX.
BOLT (2)

34 Nem (3.5 kgfem,

25 |bf-ft)
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5. PROPELLER SHAFT/PROPELLER SHAFT HOLDER

a. DISASSEMBLY/ASSEMBLY

LD (7] #6 STEEL BALL (2)
and XD types 16) REMOVAL/INSTALLATION: P.12-13
#11 STEEL BALL (2) Do not |ose.
REMOVAL/
: 8] SHIFT
RING INSTAL [8] SHIFT SLIDER

INSTALLATION: Do not lose. REMOVAL/
Be sure that the INSTALLATION: P. 12-13
springs are not [5] SHIFT SPRING
stuck together. [9] PROPELLER SHAFT

INSPECTION: P. 12-12

{31 8 x 47 mm SHIFTER PIN

REMOVAL/
INSTALLATION: P. 12-13

[2]
CLUTCH

PART
{1] CLUTCH SHIFTER -

INSPECTION:

Check the clutch part at )
the forward side and 1

reverse side for wear and _@
damege.

REMOVAL/
INSTALLATION: P. 12-13

{18)28 x 38 x 3 mm
BALL BEARING

[17) REVERSE BEVEL GEAR

REMOVAL: P. 12-16
INSTALLATION: P. 12-17

]

[16] -
(Apply grease to the mating
surface, circumference and
lips of the seals.)

[10]

6208 RADIAL BALL
BEARING

REMOVAL: P. 12-16
INSTALLATION: F. 12-17

11
REVERSE BEVEL
GEAR SHIM

[ SELECTION: P. 12-37 |

[15] 30 x 45 x 7 mm WATER 112) 94 x 4.1 mm O-RING

SEAL (2) ASSEMBLY:
[14] 30 x 37 x 26 mm NEEDLE Do not reuse.
RESMI'OY{\L'I/‘ION P 5 BEARING
INSTALLA :P.121 [13]
REMOVAL: P. 12-15
Do not reuse. INSTALLATION: P. 12-16 PROPELLER SHAFT
Do not reuse.
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® LCD and XCD types

[3] 8 x 47 mmSHIFTER PIN

(6l
{#11 STEEL BALL (2)

[4] CROSS PIN
RING - REMOVAL/
INSTALLATION: g\'?;ﬁléLATmN:
Be sure that the Do not lose
springs are not '

(7] #6 STEEL BALL (2)

stuck together.

REMOVAL/

REMOVAL/INSTALLATION: P. 12-13
Do not lose.

{2] CLUTCH SHIFTER

INSPECTION:

Check the clutch part at
the forward side and
reverse side for wear and
damage.

REMOVAL/

INSTALLATION: P. 12-13

INSPECTION: P. 12-12
REMOVAL: F.12-19
INSTALLATION: F. 12-20

[21]
50 x 82 x 21.5 TAPER
BEARING (Inner race)

REMOVAL: P.12-19
INSTALLATION:

P. 12-20

Apply gear oil to
the inner surface
and the roller of the
taper roller bearing.

[20] PROPELLER SHAFT
| INSPECTION: P. 12-12 |

o) ~CEES

{Apply grease to the
mating surface,
circumference and

lips of the seals.) / =

[18] 30 x 45 x 7 mm WATER
SEAL (2)

REMOVAL/

INSTALLATION: P. 12-15

Do not reuse.

INSTALLATION: P. 12-13 [5]1 SHIFT SPRING
\D A
0
[1] FORWARD BEVEL GEAR

| .

O,

227 \.~

CLUTCH PART

/
[22] CLUTCH PART

(8] SHIFT SLIDER

REMOVAL/
INSTALLATION: P. 12-13

9]

BEARING HOLDER
REMOVAL: P. 12-19
INSTALLATION:
P.12-20
TORQUE:

103 Nem (10.5 kgfem,
76 Ibf-ft)

10}
FORWARD BEVEL
GEAR SHIM

REMOVAL: P. 12-19
INSTALLATION: P. 12-20
SELECTION: P. 12-36

11
50 x 82 x 21.5 TAPER BEARING
{Outer race)

REMOVAL: F. 12-19

INSTALLATION: P. 12-20

* Replace together with the
inner race as a set.

* Apply gear oil to the entire
surface of the taper roller
bearing.

[12]
FORWARD THRUST BEARING

INSTALLATION: P. 12-21
Apply gear oil to the entire
surface of the forward thrust
bearing.

(13]

THRUST BEARING WASHER

[16]

INSTALLATION: P. 12-21

[14] THRUST SHIM

‘ PROPELLER SHAFT
HOLDER
[17]1 30 x 37 x 26 mm NEEDLE

BEARING

INSTALLATION: P. 12-21
SELECTION: P. 12-38

REMOVAL: P. 12-16
INSTALLATION: P. 12-16
Do not reuse.

[15] 94 x 4.1 mm O-RING

ASSEMBLY:
Do not reuse.
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b. INSPECTION [1] <LD and XD types>

® PROPELLER SHAFT 0.D.

<LD and XD types>
AT FORWARD
STANDARD SERVICE LIMIT BEVEL GEAR
At forward 24.987 - 25.000 mm 24.966 mm
bevel gear {(0.9837 - 0.9843 in) {0.9829 in)
AT NEEDLE
At needle 30.007 - 30.020 mm 29.990 mm . BEARING
bearing {1.1814 - 1.1819 in) {1.1807 in)
<LCD and XCD types> 1] <LCD and XCD types>
(< P {3] AT REVERSE
STANDARD SERVICE LIMIT BEVEL GEAR
Atreverse | 24.987 - 25.000 mm 24.966 mm [2]
bevel - i i AT NEEDLE
gear (0.9837 - 0.9843 in) {0.9829 in) BEARING ,
At needle 30.007 - 30.020 mm 29.990 mm \\4//
bearing (1.1814 - 1.1819 in) (1.1807 in) ”)
At forward | 32.904 - 32.920 mm 32.883 mm ' [4]
bevel gear | (1.2954 - 1.2961 in) (1.2946 in) P AT FORWARD
N BEVEL GEAR

® FORWARD BEVEL GEAR !.D.

<LCD and XCD types only>
STANDARD SERVICE LIMIT
33.000 - 33.0256 mm 33.044 mm
{1.2992 - 1.3002 in) {1.3009 in)

12-12
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c. REMOVAL/INSTALLATION

® CLUTCH SHIFTER/SHIFT SLIDER/SHIFTER PIN
REMOVAL:

1) Pull the shift slider with care not to let the #6 steel balls pop
out, and remove the #6 steel balls.

2) Remove the cross pin ring and 8 x 47 mm shifter pin, and
remove the clutch shifter, shift slider, two #11 steel balls and
the shift spring.

INSTALLATION:

» LCD and XCD types: Be sure that the bearing holder assembly,
thrust bearing, washer and the shim are set on the propeller
shaft holder assembly (P. 12-20 and 21).

1) With the “F" mark on the clutch shifter toward you (toward
the forward bevel gear on the LD and XD types or toward
the reverse hevel gear on the LCD and XCD types), assembie
the clutch shifter and the propeller shaft by aligning the long
hole in the propeller shaft with the 8 x 47 mm shifter pin
hole.

2) Install the #11 steel ball, shift spring and the #11 steel ball in
the shift slider in the order shown.

CLUTCH
SHIFTER

121 CROSS PIN RING #6 STEEL BALL (2)

(4]

[31SHIFT SPRING

N

(71 [6
8 x 47 mm #11 STEEL [5] SHIFT
SHIFTER PIN BALL (2) SLIDER

==

(3

[9]

[1] <LD and XD types> [5] <LCD and XCD types>
[2] nFu MARK [2] uF" MARK

REVERSE BEVEL
GEAR SIDE

(4] [? [3]
FORWARD BEVEL REVERSE BEVEL
GEAR SIDE GEAR SIDE

[2] "F* MARK

CLUTCH i8l
SHIFTER PROPELLER

(4]
FORWARD BEVEL
GEAR SIDE

‘| (6] SHIFTER PIN
l INSTALLATION HOLE
\

{71
LONG
HOLE

SHAFT

[1] SHIFT SLIDER

[2] #11 STEEL BALLS

/%

[3] SHIFT SPRING

12-13
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3) Taking care not to let the #11 steel balls come out of the shift 131 8 x 47 mrh M (4]
slider, align the clutch shifter hole and the hole in the shift SHIFTER HOLE IN CLUTCH
slider, and install the 8 x 47 mm shifter pin. PIN 2] SHIFTER
(1] CLUTCH
SHIFTER
HOLE IN _— [5] SHIFT SLIDER
SHIFT
sunsn\%:r
—_T -
L St &
3 |
P

4)

5)

6)

7)

Position the propeller shaft vertically so the shift slider is
facing up.

Pull up the shift slider until the #6 steel ball installation holes
in the shift slider appear.

Set the #6 steel balls in the right and left #6 steel ball
installation holes respectively, and push the shift slider into
the propeller shaft slowly,

NOTE:

Push in the shift slider with care not to let the steel balls

pop out.

Be sure that the #6 steel balls are in the groove in the propeller
shaft securely as shown.

Check procedure:
<LD and XD types>

« Be sure that the clutch shifter is not at the reverse bevel
gear installation side. If it is at the reverse bevel gear
installation side, pull up the shift slider slowly.

* Be sure that the steel balls cannot be checked through the
gap between the propeller shaft and shift slider. If the steel
balls can be checked, push in the shift slider slowly again.

<LCD and XCD types>

= Be sure that the clutch shifter is not at the forward bevel
gear installation side. If it is at the forward bevel gear
installation side, pull up the shift slider slowly.

= Be sure that the steel balls cannot be checked through the
gap between the propeller shaft and shift slider. if the steel
balls can be checked, push in the shift slider slowly again.

[6] #11 STEEL BALL

[1] SHIFT SLIDER

[2] #6 STEEL

BALL (2)
o}
[2) (3
[1] CLUTCH SHIFTER 2] Ve  #6STEEL
BALL (2)

F

|

[4] SHIFT SLIDER
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® 30 x 45 x 7 mm WATER SEAL

REMOVAL:

Remove the 30 x 45 x 7 mm water seals using the commaercially
available oil seal remover.

INSTALLATION:

1)

2)

3)

Apply grease to the circumference of the new water seals.

Drive the water seals into the propeller shaft holder one by
one using the special tools. Note the installation direction of
the water seals.

After installation of the water seals, apply grease to the lips
of the seals.

TOOL:

Oil seal driver 07947-SB00100

® 30 x 37 x 26 mm NEEDLE BEARING
REMOVAL:

1

2)

Remove the 30 x 45 x 7 mm water seals.
Remove the needle bearing using the special tools.

NOTE:

« Set the jaws of the special tool (bearing remover, 30 mm)
against the needl bearing.

* Replace the needle bearing with a new one.

TOOLS:

Bearing remover, 30mm 07936-8890300
Remover weight 07741-0010201
Remover handle 07936-3710100

[2] <WATER SEAL INSTALLATION
DIRECTION>

[1]
OIL SEAL 3] '-@

DRIVER (Apply grease to the mating
07947-SB00100 surface, circumference and
lips of the seals.)

1] —
REMOVER HANDLE
07936-3710100 2]

REMOVER WIEGHT

07741-0010201

3]

BEARING REMOVER,
30 mm
07936-8890300

12-15
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INSTALLATION:
1) Apply gear oil to the circumference of a new needle bearing.
1
2) Press the needle bearing in the propeller shaft holder using DRIVER (2] PRESS

the special tools and hydraulic press.

3) Install the 30 x 45 x 7 mm water seals (P. 12-15).

NOTE:

37 x 40 mm).

Install the needle bearing with the stamp mark at the end
of the needle bearing facing the special tool {attachment,

TOOLS:
Driver

Attachment, 37 x 40 mm

Pilot, 30 mm

07749-0010000
07746-0010200
07746-0040700

® REVERSE BEVEL GEAR/6208 RADIAL BALL

BEARING

(LD and XD types only)

REMOVAL:

1) Remove the 30 x 45 x 7 mm water seals (P. 12-15).

2) Using the hydraulic press and the special tools as shown,
remove the reverse bevel gear and 6208 radial ball bearing

as an assembly.

CAUTION:

Remove the reverse bevel gear/6208 radial ball bearing
using a hydraulic press. Do not try to remove the reverse
bevel gear/6208 radial ball bearing by striking with a

hammer.
TOOLS:
Driver 07749-0010000
Attachment, 24 x 26 mm 07746-0010700
Pilot, 17 mm 07746-0040400
Bearing remover 07HMC-MR70100

07749-0010000

(3]
ATTACHMENT,
37 x 40 mm
07746-0010200

{
\d_

7

\ )

5/

NEEDLE
BEARING

\

(4] PILOT, 30 mm
07746-0040700

[1]
DRIVER
07749-0010000

[
DRIVER
07749-0010000

ATTACHMENT,
24 x 26 mm

(4]
PILOT, 17 mm
07746-0040400

07746-0010700
/

— 111

[3] BEARING REMOVER
07HMC-MR70100
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3) Set the commercially avaliable universal bearing puller
between the reverse bevel gear and the bearing.

4) Remove the reverse bevel gear from the bearing using the
hydraulic press and the special tools.

TOOLS:

Driver 07749-0010000

Attachment, 37 x 40 mm 07746-0010200

Pilot, 30 mm 07746-0040700
INSTALLATION:

1) Place a wood block under the reverse bevel gear.

2) Check the bearing for play and abnormal sound by turning it
by hand. Replace the bearing with a new one if necessary.

3) Apply gear oil to the entire surface of the bearing, and drive
the bearing into the reverse bevel gear using the special tool
and hydraulic press.

4) Remove the 94 x 4.1 mm O-ring from the propeller shaft
holder (P. 12-10).

TOO\L:
Driver, 40 mm L.D. 07746-0030100

)]
DRIVER
07749-0010000

E=) /

(4] /

12]
ATTACHMENT,
37 x 40 mm
07746-0010200

[31

UNIVERSAL BEARING
PILOT, 30 mm PULLER (Commercially
07746-0040700 available)
[2] PRESS
[3]
‘ DRIVER, 40 mm I.D.
07746-0030100
(11
REVERSE BEVEL
GEAR 4]
6208 RADIAL

BALL BEARING

[5] WOOD BLOCK

12-17 |
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5) Soak the propelier shaft holder in the container filled with

oil with the bearing installation side toward down. (2] THERMOMETER HOLDER

6) Heat the oil to 80 to 90 °C (176 to 194 °F).

7) After the entire of the propeller shaft holder becomes hot,
remove the holder from the container, and install the reverse
bevel gear shim and the reverse bevel gear/bearing assembly
on the propeller shaft holder quickiy.

Do not heat the oil above 90°C (194°F). {1l
The entire holder becomes hot. Be sure to wear the gloves

Heat the oil to

. : 80 to 90°C (4]
during the operation. (176 to 194°F) .’ REVERSE BEVEL
GEAR/BEARING
ASSEMBLY
[5]

REVERSE BEVEL
GEAR SHIM

[3] PROPELLER SHAFT

[3]
PROPELLER
SHAFT HOLDER
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e FORWARD BEVEL GEAR/BEARING HOLDER/FOR- 60 mm 512 (0.5 in)
WARD BEVEL GEAR SHIM/50 x 82 x 21.5 TAPER (2.4 in) (0.5 in
BEARING (inner/outer race) [LCD and XCD types ?103 :::;

only] © 35 (1.4 n)

REMOVAL:
30 mm ' 912 (0.5in)
1) Remove the clutch shifter, shift slider and the shifter pin (P. (1.2 1n)
12-13).

2) Prepare the fixing tool of the dimensions shown.

3) Set the propeller shaft holder assembly on the fixing tool,

and secure the propeller shaft holder assembly with the bolts.
(1l
4) Secure the fixing tool with a vice. PIN TYPE WRENCH,
‘ 103 mm
5) Loosen the bearing holder using the special tool as shown. 07WPA-ZW50100

6} Remove the bearing holder assembly from the propeller
shaft.

TOOL:
Pin type wrench, 103 mm 07WPA-ZW50100

(2]
PROPELLER SHAFT
HOLDER ASSEMBLY

[3] FiXING TOOL

7} Set the commercially available universal bearing puller —
between the bearing holder and the forward bevel gear.

[1]
8) Using the special tools and the hydraulic press, remove the DRIVER

forward bevel gear from the taper bearing {inner race). - 07749-0010000
TOOLS:
Driver 07749-0010000 _ [3]
Attachment, 42 x 47 mm 07746-0010300 UNIVERSAL
- [2] BEARING
ATTACHMENT, PULLER
42 x 47 mm {Commercially

07746-0010300 available)
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9) Prepare the tool of the dimensions shown.

10) Set the tool in the groove of the bearing holder, and remove
the taper bearing (outer race) using the hydraulic press.

11) Remove the forward bevel gear shim.

[2] Width: 12 mm

(0.5 in} [3]
Length: 77 mm
1 (3.0 in)
Height : 4 mm
(0.2 in)
or more
INSTALLATOIN:

* Replace the taper bearing (outer race) together with the taper
bearing (inner race) as a set.

1) Set the forward bevel gear shim on the bearing holder.

2} Apply gear oil to the circumference of a new taper bearing
{(outer race), and install it on the bearing holder with the smail
|.D. side toward the shim.

3} Using the special tools and the hydraulic press, install the
taper bearing (outer race) on the bearing hoider.

TOOLS:
Driver
Attachment, 78 x 90 mm

07749-0010000
07GAD-SD40100

4) Remove the special tools used in step 3. Install another
special tool at the outer side of the taper bearing, and install
the taper bearing deep in the bearing holder using the
hydraulic press.

NOTE:

Take care not to cause the special tool to come in contact
with the outer surface of the bearing holder.

TOOLS:
Driver
Attachment, 78 x 80 mm

07749-0010000
07NAD-PX40100

[4] BEARING HOLDER
[5] TOOL

TAPER ROLLER
5] BEARING (OUTER RACE)

TOOL
(1l [2)
50 x 82 x 215 , FORWARD
TAPER BEVEL
BEARING GEAR SHIM
{OUTER RACE)

[3] /

BEARING HOLDER

[l
DRIVER
07749-0010000

(2]

ATTACHMENT,
78 x 90 mm A
IR (— )Y

=
1] -
DRIVER

ATTACHMENT, l /
78 x 80 mm u
07NAD-PX40100 o

(3] 5
BEARING HOLDER
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5) Place the wood block on the gear face of the forward ,bevel‘
gear.

6) Setthe bearing holder assembled in the step 4 on the forward
bevel gear.

7) Apply gear oil to the inner surface of the taper bearing (inner
race), and set it on the forward bevel gear.

8) Using the hydraulic press, set the inner race on the forward
bevel gear while applying gear oil between the inner race
and the outer race of the taper bearings.

« Adjust the reverse bevel gear backlash with the bearing
holder assembly in the condition that it is before tightened
against the propeller shaft holder (but the thrust bearing,
bearing washer and the thrust shim are mounted) (P. 12-
44),

9) Set the bearing holder assembly assembled in the step 8 on
the propeller shaft. Loosely tighten the bearing holder
assembly against the propeller shaft holder by hand.

*Be sure that the thrust bearing, washer and the shim are
properly mounted before installing the bearing holder
assembly on the propeller shaft.

10) Install the fixing tool, that was used during removal, on the
propeller shaft holder assembly.

11) Using the special tool, tighten the bearing holder to the
specified torque.

TORQUE: 103 N-m (10.5 kgf-m, 76 Ibf-ft)
TOOL:

Pin type wrench, 103 mm 07WPA-ZW50100

NOTE:

Do not secure the propelier shaft holder on a vise directly.

Use the fixing tool.

12} After tightening the bearing holder assembly against the
propeller shaht holder (i. e. condition before installing the
shift slider and the clutch sifter), adjust the thrust clearance
(P. 12-46).

e FORWARD THRUST BEARING/THRUST BEARING
WASHER/THRUST SHIM [LCD and XCD types
only]

REMOVAL.:
1) Install the thrust shim in the propeller shaft holder.

2) Install the thrust bearing washer with the chamfered side
toward the shim. '

3} Apply gear oil to the circumference of the forward thrust
bearing, and set the bearing on the thrust bearing washer.

4) Install the propeller shaft and check to see whether the
propeller shaft turns smoothly.

BF115A130A
(21 (4]
50 x 82 x 21.5 TAPER [3) WOOD BLOCK
BEARING (INNER pREss
RACE)
m =
BEARING [5] {Install
HOLDER while
applying
gear oil.)
(6]
5= FORWARD
\ BEVEL
“\/‘\%B GEAR
[4] WOOD BLOCK
[1]
PIN TYPE WRENCH,
103 mm
07WPA-ZW50100

BEARING HOLDER
ASSEMBLY

]
FIXING TOOL

[1) FORWARD THRUST

BEARING
[2]
THRUST
BEARING
G Y
(5] / R 3]
CHAMFER THRUST
SHIM
[4]
PROPELLER SHAFT
HOLDER
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6. VERTICAL SHAFT/BEVEL GEAR

a. DISASSMBLY/ASSEMBLY
1) Remove the propeller {F. 12-1) and gear case assembly (P. 12-2).

2} Remove the water pump/shift rod (P. 12-4), and remove the propeller shaft holder assembly (P. 12-9).
[2) 64 mm LOCK NUT

REMOVAL/ [3] 30 x 62 x 21.25 TAPER ROLLER
[1] VERTICAL SHAFT INSTALLATION: P. 12-25 |N:$:f:_|:$1 (‘)‘l’“““" race)
PECTION: P. 12-24 TORQUE: e :
::gm_._mo": 123 Nem (12.5 kgfsm, 90 |bf+ft) Apply gear oil to the cn_rcumference
Clean the taper of the pinion gear of the taper roller bearing.

installation section with degreasing

, . [4] 30 x 62 x 21.25 TAPER ROLLER
cleaning agent before installation.

BEARING (Inner race)

REMOVAL: P. 12-30

INSTALLATION: P. 12-31

«Check for rust and damage.
Replace together with the outer
race as a set if necessary.

« Apply gear oil to the inner wall
and roller.

[19] OIL SLINGER

INSTALLATION:

Install by aligning the projection on
the inner wall of the oil slinger with
the groove of the vertical shaft.

[5] PINION GEAR SHIM

O<———— | SELECTION: P 12-32
[18]

1-1/8 x 1-1/2 x 1-1/4 NEEDLE
BEARING : 7 [6] GEAR CASE GROMMET

REMOVAL: P. 12-29 ¢ [7) RUBBER SETTING PLATE
INSTALLATION: P. 12-30 (8] TRIM TAB

Apply gear oil to the entire
surface of the needle bearing. LINSTALLATION: P 12-2ﬂ

{1715 mm SELF-LOCKING NUT —>&
1N+m (0.1 kgf'm, 0.7 Ibfeft) |

[16] R. WATER SCREEN

INSPECTION:
Clean and install.

[9]1 8 mm WASHER

o [10] 8 x 25 mm HEX. BOLT
| 22 Nem (2.2 kgfem, 16 Ibf-fo) |

e
g

e
-

[15] GEAR CASE

Gear oil capacity:
1.0 £ (1.06 US qgt, 0.88 Imp qt)
Recommended gear oil:

MARINE SAE 90 Hypoid gear
oil API Service Classification
(GL-4 or GL-5)

et
o

"

o
e
-
e
v’
o

[14]
L. WATER SCREEN [11] PINION GEAR
INSPECTION: INSPECTION:
Clean and install. [12] PINION GEAR NUT_ Check the gear for wear and damege, and
REMOVAL/ replace if necessary.
INSTALLATION: £ 12-25 INSTALLATION:
{13]1 5 x 45 mm OVAL SCREW TORQUE: Clean the taper with degreasing cleaning
;gzlbr\flf?)‘ (13.5 kgfem, agent before installation.

12-22
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(1] 6 mm SELF-LOCKING NUT

[ 9.8Nm (1.0kgfom, 7 Ibfft) |

[2] ANODE METAL (2)

[16] 8 mm NYLON WASHER (3)

(—DO not reusﬂ

[15] OIL LEVEL BOLY
3.4 Nem (0.35 kgf-m,
2.5 Ibfft)

(14} OIL DRAIN BOLT
3.4 Nem (0.35 kgfem, 2.5 ibfsft)

[13]
WASH BOLT

| 3.4 Nem (0.35 kgf-m, 2.5 Ibf-ft) |

ASSEMBLY:
Replace, if excessively deteriorated

o
i

e
e

o

QL

el

{12]
LD and XD
types only

(11}
LCD and XCD
types only

[10}
BEVEL GEAR SHIM

| SELECTION: P. 12-37 |

- \
|

\

}

3]
6 x32 mm

.

50 x 82 x 21.5 TAPER

BEARING (Inner race)
REMOVAL/
INSTALLATION: P. 12-28

Apply gear oil to the inner wall
and roller.

{5] FORWARD BEVEL GEAR

INSPECTION:

Check the gear for wear
and damaged. Replace if
necessary.

..

50 x 82 x 21.5 TAPER BEARING
{Outer race)

h)
o

REMOVAL/

INSTALLATION: P. 12-29

 Replace together with the inner
race as a set.

« Apply gear oil to the entire
surface of the taper roller
bearing.

e )
e %
o

.

(7] FORWARD BEVEL GEAR SHIM
| SELECTION: P. 12-36

(8]
REVERSE BEVEL GEAR

INSPECTION:

Check the gear for wear
and damage. Replace if
necessary.

REMOVAL: P. 12-26
INSTALLATION: P. 12-27

40 x 82 x 18 mm RADIAL
BALL BEARING

REMOVAL: P. 12-26
INSTALLATION: P. 12-27
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b. INSPECTION

¢ VERTICAL SHAFT O.D. (At needle bearing)

STANDARD SERVICE LIMIT
28.566 - 28.575 mm 28.545 mm
{1.1238 in)

{1.1246 - 1.1250 mm)

&
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c. REMOVAL/INSTALLATION
e PINION GEAR NUT
REMOVAL:

1) Attach the special tooi to the vertical shaft end.

2) Use a shop towel or equivalent cloth to protect the gear case
as shown.

3) Holding the special tool, remove the pinion gear nut.

TOOL:
Vertical shaft holder

07SPB-ZW10200
INSTALLATION:
Be sure that the forward bevel gear is mounted properly.

1) Clean the vertical shaft and the tapered part of the pinion
gear thoroughly with degreasing cleaning agent.

2) Tighten the pinion gear nut to the specified torque in the
same procedure as of removal.

TORQUE: 132 N*m {13.5 kgf-m, 98 Ibfft)

® 64 mm LOCK NUT
REMOVAL/INSTALLATION:

Remove/install the 64 mm lock nut using the special tool,
TORQUE: 123 N-m {12.5 kgf-m, 90 Ibf-ft)

TOOL:

Lock nut wrench, 64 mm 07916-MB00002

e TRIM TAB

INSTALLATION:

Align the “ & " mark on the trim tab with the ” & " mark on the
gear case assembly, then install the trim tab.

Tighten the 8 x 256 mm hex. bolt to the specified torque.

TORQUE: 22 N-m (2.2 kgf-m, 16 Ibf+ft)

{1] VERTICAL SHAFT

[2]

VERTICAL SHAFT HOLDER
07SPB-ZW10200

31
PINION GEAR

NUT {4] SHOP TOWEL

Yo 1] LOCK NUT WRENCH, 64 mm
07916-MB00002

[1] GEAR CASE (2]
ASSEMBLY TRIM TAB
(4]
” A" MARK
{3]
!,4] " 8 x 26 mm
4" MARK HEX. BOLT
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o REVERSE BEVEL GEAR/40 x 82 x 18 mm RADIAL
BALL BEARING [LCD and XCD types only]

REMOVAL:

1) Remove the vertical shaft.

2) Replace the puller jaws of the special tool as shown.

TOOLS:
Bearing race puller
Puller jaws, 25 mm

07LPC-ZV30100
07WPC-ZW50100

3) Remove the reverse bevel gear using the special tools with
the new puller jaws replaced in step 2.

TOOLS:

Bearing race puller
Remover weight
Remover handle
Puller jaws, 25mm

07LPC-ZV30100
07741-0010201
07936-3710100
07WPC-ZW50100

4) Using the same special tools, remove the 40 x 82 x 18 mm

radial ball bearing.

5) Remove the bevel gear shim.

TOOLS:

Bearing race puller
Remover weight
Remover handle
Puller jaws, 25mm

07LPC-ZV30100
07741-0010201
07936-3710100
07WPC-ZW50100

[2]
PULLER JAWS, 25 mm
07WPC-ZW50100

\ ﬁ ? (Replacement tool)
f@w

TR ?

BEARING RACE PULLER

07LPC-ZV30100 / >
3]

Removed tool

{11 REMOVER WEIGHT [2] PULLER JAWS, 25 mm
07741-0010201 07WPC-ZW50100

O

a\

REVERSE BEVEL
$.TOOL GEAR

Tl

(4] BEARING RACE
REMOVER HANDLE PULLER

07936-3710100 07LPC-ZV30100
{1] REMOVER WIEGHT [2] PULLER JAWS, 25 mm
07741-0010201 07WPC-ZW50100

[3] BEVEL GEAR

(51 BEARING RACE [4]

= PULLER 40 x 82 x 18 mm
07LPC-ZV30100  RADIAL BALL
[6] REMOVER HANDLE BEARING
07936-3710100
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INSTALLATION:

1)

2)

3}

4}

5)

6)

i

Place a wood block under the reverse bevel gear.

Check the bearing for play and abnormal sound by turning it
by hand. Replace the bearing with a new one if necessary.

Apply gear oil to the entire surface of the bearing, and drive
the bearing into the reverse bevel gear using the special tool
and hydraulic press.

TOOL:

Driver, 40 mm LD. 07746-0030100

Soak the gear case in the container filled with oil with the
bearing installation side toward down.

Heat the oil to 80 to 90°C (176 to 194°F)

After the entire of the bearing installation side of the gear
case becomes hot, remove the gear case from the container
and install the bevel gear shim and the reverse bevel gear/
bearing assembly on the gear case quickly.

Do not heat the oil above 90°C (194°F).
The entire gear case becomes hot. Be sure to wear the

gloves during the operation.

[2] =
PRESS

(3]
‘ DRIVER, 40 mm I.D.
07746-0030100

[l
REVERSE BEVEL §

GEAR 1 40 x 82 x 18 mm RADIAL

BALL BEARING

[5] WOOD BLOCK

[1] GEAR CASE

(2]
THERMOMETER

[3]
Heat the oil to ‘
80 to 90°C

{176 to 194°F)

(4] {}
REVERSE BEVEL
GEAR/BEARING
ASSEMBLY

[5]
BEVEL GEAR
SHIM

T

GEAR CASE
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® 50 x 82 x 21.5 TAPER BEARING (Inner race) _
[LD and XD types only]
REMOVAL: l[; lla VER

n

Set the commercially available universal bearing puller
between the taper bearing {(inner race) and forward bevel
gear.

2) Set the special tools on the taper bearing {inner race) as
shown, and drive out the taper bearing (inner race) using
the hydraulic press.

TOOLS:
Driver 07749-0010000
Attachment, 42 x 47 mm 07746-0010300
INSTALLATION:
1) Apply gear oil to the inner wall and the roller of the taper

2)

3)

roller bearing (inner race).
Place a wood biock under the forward bevel gear.

Drive the taper bearing into the forward bevet gear using
the special tools and hydraulic press as shown.

TOOLS:
Driver
Bearing driver

07749-0010000
07NAD-P200100

07749-0010000

(4]

[2]
ATTACHMENT,
42 x 47 mm
07746-0010300

TAPER BEARING UNIVERSAL BEARING
(INNER RACE) PULLER
{Commercially
available)
(1 [2] PRESS

DRIVER

07749-0010000

(6l

FORWARD BEVEL

GEAR

| Eo)

[3]
BEARING DRIVER
07NAD-P200100

(4]
TAPER BEARING
(INNER RACE) -

[51
WOOQOD BLOCK
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® 50 x 82 x 21.5 TAPER BEARING (Outer race) (2]
[LD and XD types only] TAPER BEARING
REMOVAL: {OUTER RACE)

1) Remove the vertical shaft (P. 12-22)

2) Remove the taper bearing (outer race) using the speciat tools.

Remove the forward bevel gear shim.

NOTE:

Replace the taper bearing (outer race) and the taper
bearing {inner race) as a set on disassembly.

f1l
REMOVER WE
07741-0010201

‘ S.TOoOL .

TOOLS:
Bearing race puller 07LPC-ZV30100
Remover weight 07741-0010201
Remover handle 07936-3710100
INSTALLATION:
NOTE:

(sl '
REMOVER

IGHT

L

\ €

Install the new taper bearing with the larger I.D. side facing
out.

1) Place the forward bevel gear shim in the gear case.

2) Apply gear oil to the circumference of a new taper bearing,
and set the bearing in the gear case.

3) Install the taper bearing {outer race) in the gear case using
the special tools as shown.

TOOLS:

Driver 07949-3710001
Attachment, 52 x 55 mm 07746-0010400
Pilot, 26 mm 07746-0040600
Mandrel 07SPD-ZW0010Z

® 1-1/8 x 1-1/2 x 1-1/4 NEEDLE BEARING
REMOVAL:

1) Set the special tools on the needle bearing as shown.
Place a shop towel or equivalent material under the needle

bearing.
TOOLS:
Driver 07949-3710001
Attachment, 32 x 36 mm 07746-0010100

Pilot, 28 mm 07746-0041100

{4] BEARING RACE FORWARD
HANDLE PULLER BEVEL GEAR
07936-3710100 07LPC-ZV30100 SHIM
(1] DRIVER [2] MANDREL
07949-3710001 07SPD-ZW0010Z

[31 TAPER BEARING
(OUTER RACE)

52 x 55 mm
07746-0010400

[5] PILOT, 256 mm GEAR SHIM
07746-0040600

1
E)IIRIVER \ [2] ATTACHMENT,
07949-3710001 l 32 x 35 mm

07746-0010100

(5]
PILOT, 28 mm
07746-0041100

(4]

NEEDLE BEARING

|

[3]
SHOP TOWEL
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2) Before removing the needle bearing, mark the special tool

{driver) in the same position as on the gear case end using a _

straight edge or equivalent tool as shown.

[2]

3) Remove the needle bearing from the gear case using the [1] MARK DRIVER

special tools. 07949-3710001

NOTE:

» Replace the needle bearing.
* Remove the needle bearing with care not to damege
the gear case.

TOOLS:
Driver 07949-3710001
Attachment, 32 x 35 mm 07746-0010100 [4]
Pilot, 28 mm 07746-0041100 STRAIGHT EDGE
INSTALLATION: [1]
1) Apply gear oil to the circumference of the new needle GEAR CASE
bearing. [2]NEEDLE BEARING ISANER
2) Using the special tools, drive in the needle bearing deep to I/ 07946-3710001
the marked level on the special tool (driver) that was marked
on removal. |

3) After installation of the needle bearing, check whether the
underside of the bearing is level with the bottom of the gear

4]

case. ATTACHMENT,
32 x 35 mm

TOOLS: 07746-0010100

Driver 07949-3710001

Attachment, 32 x 35 mm 07746-0010100 5]

Pilot, 28 mm 07746-0041100 2/ PILOT, 28 mm

NEEDLE 16] 07746-0041100

BEARING SHOP TOWEL

® 30 x 62 x 21.25 TAPER ROLLER BEARING (Inner race) [ [2] TAPER ROLLER

PLASTIC BEARING (INNER

REMOVAL: HAMMER RACE)

1) Set the commercially available universal bearing puller on
the taper rolier bearing (inner race), then set the universal
bearing puller on the vice.

2) Remove the taper roiler bearing by tapping on the end of
the vertical shaft using a plastic hammer.

[3]
UNIVERSAL

BEARING
NOTE: PULLER
. R . {(Commercially
Do not hold the vertical shaft with a vise. Use a plastic available)

hammer to tap on the end of the vertical shaft.

[2] TAPER ROLLER
BEARING {INNER
RACE)

12-30
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INSTALLATION:
(11
1) Set the pinion gear on the vertical shaft and temporarily VERTICAL SHAFT
tighten the pinion gear nut by hand.
2) Apply gear oil to the inner wall and the roller section of the
taper roller bearing (inner race). —

3) Set the pinion gear shim, taper roller bearing (inner race) (2]

and the special tool on the vertical shaft. DRIVE SHAFT B
07964-MB00200
TOOL:
Drive shaft B 07964-MB00200 (3]
TAPER ROLLER
BEARING (INNER

RACE)

[4]
{Apply gear oil to the
inner wall and roller section.)

4) Set the vertical shaft upright on the hydraulic press with the
pinion gear side toward up as shown. (9]

VERTICAL

5) Install the taper roller bearing (inner race) on the vertical SHAFT
shaft using the hydraulic press.

PRESS 2]
PINION GEAR NUT

(3]
NOTE: PINION GEAR
« Be sure that the ends of the special tool securely set on

the inner part of the taper roller bearing and on the (8]

hydraulic press table respectively. TAPER ROLLER 4]
«» Take care not to damage the threaded part {i. e. pinion BEARING (INNER
R SHIM
gear nut installation part) at the end of the vertical shaft. | |RACE) N PINION GEAR SH
TOOL:
Drive shaft B 07964-MB00200 (5]
Both ends must set on
= the inner part of the
taper roller bearing and
(7] on the press table
DRIVE SHAFT B securely.

07964-MB00200

[6] HYDRAULIC PRESS
TABLE

-
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1.

SHIM SELECTION

PINION GEAR SHIM

Remove the 30 x 62 x 21.25 taper roller bearing {inner race} if it
is mounted on the vertical shaft (P. 12-30).

th]

2)

3)

4)

Wipe the tapered part of the vertical shaft and pinion gear
with a shop towel and a degreasing cleaning solvent.

Install the pinion gear on the veartical shaft and tighten the
pinion gear nut to the specified torque.

TORQUE: 132 Nem (13.5 kgf-m, 98 Ibfft)

« Do not install the vertical shaft in the gear case.

» We recommend that you attach the special tool (vertical
shaft holder) at the end of the vertical shaft to facilitate
tightening of the pinion gear nut to the specified torque (P.
12-25).

Be sure that the side of the special tool {i.e. side with the
stamped tool number) is facing to the opposite side from
the pinion gear, and be sure that the tool of the pinion gear
nut side is not set on the nut.

Tighten the bolts by hands while pushing both tools toward
the pinion gear side.

* Do not cofuse the pinion gear side and the taper roller
bearing side of the spepcial tool.

» Do not score and scratch the opposite side (measurement
side) from the side where the tool number is stamped.

» Do not tighten the bolts with a tool.

* There must be no wobbling in the special tool. It must
securely set on the pinion gear.

TOOL:

Gauge adapter, 80 mm 07WPJ-ZW50100

Set the both tools on both sides of the projection on the
vertical shaft so that the side of the specal tool stamped with
the tool number faces to the opposite side from the pinion
gear as shown.Tighten the bolts by hands.

Align the tool end gap of the pinion gear side with the tool
end gap of the taper roller bearing side.

* Do not tighten the bolts with a tool.

* There must be no wobbling in the special tool. It must
securely set on the pinion gear.

(2] TAPERED PART

(11
PINION GEAR

[4] PINION GEAR
{3] VERTICAL SHAFT

1 -
GAUGE ADAPTER, P
80 mm -

07WPJ-ZW50100, - % L
| =

{2] PINION GEAR SIDE

.. r
|
(31 N
TAPER ROLLER— S
BEARING SIDE ~

[1] MEASUREMENT
6]  SURFACE

Tool must not get
on the nut.

~
21 ~~
(5]
PINION GEAR i
NUT SURFACE
(4] BOLT (2) (3] PINION GEAR

(1] MEASUREMENT SURFACE
[4] BOLT (2)

(3] ~
PROJECTION ON
VERTICAL SHAFT
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5)

6)

7)

8)

9)

Hold the vertical shaft upright (with the pinion gear toward
up) and secure the vertical shaft.

Set the commercially available depth gauge at the gauge
adapter of the pinion gear side as shown. Measure the
vertical shaft length (dimension “D”) and record it.

TOOL:
Gauge adapter, 80 mm 07WPJ-ZW50100

Assemble the outer race and inner race of the 30 x 62 x 21.25
taper roller bearing.

Measure the bearing height from the outer race end to the
inner race end as shown, and record the measurement.

Measure the height of the 30 x 62 x 21.25 taper roller bearing
outer race and record the measurement.

m

DEPTH GAUGE
(Commercially
available)

(2]
PINION GEAR

[3]

GAUGE ADAPTER,
80 mm
07WPJ-ZW50100

[2] OUTER RACE

[1] INNER RACE

[1] OUTER RACE
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10) Calculate the gap (distance E) between the outer race and
inner race using the measurements obtained in the step 8
and 9 and the following formula.

Formula:
Bearing height — Outer race height = Gap (distance E)

Example:
When, bearing height from the outer race end to the inner

race end is 21.25 mm,
And, outer race height is 17.00 mm (0.669 in):

21.25 - 17.00 = 4.25
Therefore, the gap (distance E) is 4.25 mm {0.167 in).

11) Determine the calculation value using the vertical shaft length
{distance D) obtained in step 6 and the gap (distance E)
obtained in stap 10 and the following formula.

Formula:
Vertical shaft length (distance D) + Gap (distance E) — 162.95
= Caluculation value.

Example:

When, vertical shaft length {distance D) is 158.5 mm {6.240
in),

And, gap (distance E) is 4.25 mm (0.167 in}):

(1] GEAR CASE

158.5 + 4.25 -162.95 = - 0.20

Therefore, the calculation value is - 0.20 mm {- 0.008 in)
12) Cross reference the calculation value and the engagement

mark located on the trim tab installation part of the gear case,

and select the shim of the appropriate thickness from the

shim selection table accordingly.

» Shim type table

[1] Parts name [2] Thickness (2] ENGAGEMENT MARK
[3] Pinion gear shim A 0.10 mm (0.0039 in)
[4] Pinion gear shim B 0.15 mm {0.0060 in)
[5) Pinion gear shim C 0.30 mm {0.0118 in)
i6] Pinion gear shim D 0.50 mm (0.0197 in)

-
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- Pinion gear shim selection table (3] Unit: mm (in)
[2] Calculation value
0.67 0.65 0.50 0.45 0.40 0.35 0.30 0.25 0.20
(0.022) - | (0.021)- | (0.020)- | (0.018)- | (0.016)})- | (0.014)- { (0.012)- | (0.010)~ | (0.008) -
0.65 0.50 0.45 0.40 0.35 0.30 0.25 0.20 0.15
(0.021) (0.020) {0.018) {0.016) {0.014}) {0.012) (0.010) (0.008) {0.006)
c F 0.35 0.40 0.45 0.50 0.65 0.60 0.65 0.70 0.75
o {0.014) {0.016) {0.018) {0.020) {0.022) {0.024) (0.026) {0.028) {0.030)
x E 0.30 0.35 0.40 0.45 0.50 0.565 0.60 0.65 0.70
g (0.012) {0.014) {0.016) {0.018) {0.020) {0.022) (0.024) {0.026) {0.028)
22 b 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65
e 8 (0.010) {0.012) (0.014) {0.016) (0.018) (0.020) {0.022) {0.024) {0.026)
g 5l ¢ 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60
o {0.008) (0.010) (0.012) {0.014) {0.016) (0.018) {0.020) {0.022) {0.024)
0 B 0.15 0.20 0.26 0.30 0.35 0.40 0.45 0.50 0.65
e (0.006) {0.008) (0.010) (0.012) (0.014) (0.016) {0.018) {0.020} {0.022)
E A 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
(0.004) {0.006) (0.008) (0.010) {0.012) (0.014) {0.016) {0.018) {0.020)
[3] Unit: mm (in}
(2] Calculation value
0.15 0.10 0.05 0 -0.06 ~0.10 -0.15 -0.20
{0.006) - {0.004) - {0.002) - {0.000) - (-0.002)- | (-0.004)- | {-0.006)- | (-0.008)-
0.10 0.05 0 -0.05 -0.10 -0.15 -0.20 -0.25
(0.004) {0.002) (0.000) {- 0.002) {- 0.004) {- 0.006) {-0.008) (- 0.010)
F 0.80 0.85 0.90 0.95 1.00 1.056 1.10 1.16
5 {0.031) (0.033) {0.035) (0.037) {0.039) (0.041) (0.043) {0.045)
< E 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10
g {0.030) (0.031) {0.033) {0.035) {0.037) (0.039) (0.041) (0.043)
= 8 p 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05
S 9 {0.028) {0.030) {0.031) (0.033) {0.035) (0.037) {0.039) {0.041)
E C C 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00
> 9 (0.026) (0.028) (0.030) (0.031) {0.033) (0.035) (0.037) {0.039)
5ol B 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95
o £ (0.024) (0.026) {0.028) {0.030) (0.031) (0.033) {0.035) (0.037)
= A 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90
- (0.022) {0.024) {0.026) {0.028) {0.030) (0.031) (0.033) {0.035)

« How to read shim selection table

When the engagement mark on the gear case is E and the calculation value is — 0.2 mm (- 0.008 in) or more, the shim
thickness is 1.06 mm (0.041 in). (See Example 1 below.)

When the calculation value is less than -~ 0.2 mm {~ 0.008 in), the shim thickness is 1.10 mm (0.043 in). (See Example 2
below.)

[1] Example 1: (6] Unit: mm {in} [4] Example 2: {6] Unit: mm (in)
(2] Calculation value ' (2] Calculation value
(3] - 0.20 mm (- 0.008 in) or above to (5] - 0.25 mm (- 0.010 in) or above to
less than - 0.15 mm (- 0.006 in) less than - 0.20 mm (- 0.008 in)
F F
E 1.05 (0.041) E 1.10 (0.043)

« Shim combination
To obtain 1.06 mm (0.041 in) of shim thickness, combine five gear shim Bs and one gear shim C, or combine three gear
shim Bs, one gear shim A and one gear shim D by referring to the shim type table.
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¢ FORWARD BEVEL GEAR SHIM

1)

2)

3)

Assemble the outer race and the inner race of the new 50 x
82 x 21.5 taper bearing.

Measure the bearing height (distance F) from the outer race
end to the inner race end as shown, and record the
measurement.

Determine the calculation value using the bearing height
{(distance F) and the following formula.

Formula:
Bearing height (distance F) - 21.5 = Calculation value

Example:
When bearing height {(distance F) is 21.55 mm (0.848 in).

21.55-215=0.05

Therefore, the calculation value is 0.05 mm (0.002 in).

4) Cross reference the calculation value and the engagement

mark located on the trim tab installation part of the gear case,
and select the shim of the appropriate thickness from the
shim selection table accordingly.

« Shim type table

[2] Thickness
0.10 mm (0.0039 in)
0.15 mm (0.0060 in)
0.30 mm (0.0118 in)
0.50 mm (0.0197 in)

[1] Parts name

(3] Forward bevel gear shim A

[4] Forward bevel gear shim B

[5] Forward bevel gear shim C

[6] Forward bevel gear shim D

» Forwardd bevel gear shim selection table
(LD and XD types)

2]
OUTER RACE

[1]1 INNER RACE

{11 ENGAGEMENT MARK
(LCD and XCD
types)

{3]
ENGAGEMENT
MARK (LD and

[3] Unit: mm (in) ~

[2] Calculation value
0.20 - 0.15 0.15-0.10 0.10 - 0.05 0.05-0
(0.008 - 0.006) (0.006 - 0.004) (0.004 - 0.002) (0.002 - 0.000}
E @ 1 0.45 (0.018) 0.50 (0.020) 0.55 (0.022) 0.60 (0.024)
g § 2 0.40 (0.016) 0.45 (0.018) 0.50 (0.020) 0.55 (0.022)
%’ g 3 0.35(0.014) 0.40 (0.016) 0.45 (0.018) 0.50 (0.020)
o0 4 0.30{0.012) 0.35(0.014) 0.40 (0.016) 0.45 (0.018)
Eg 5 0.25 {0.010) 0.30 (0.012) 0.35(0.014) 0.40 (0.0186)
= 6 0.20 (0.008) 0.25 (0.010) 0.30 (0.012) 0.35 (0.014)

Refer to page 12-35 for information on how to read the shim selection table and shim combination.
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{LCD and XCD types} [3] Unit: mm {in)
[2] Calculation value
0.32 0.30 0.25 0.20 0.15 0.10 0.05
(0.013) - (0.012) - (0.010) - {0.008) — (0.006) - (0.004) - (0.002) -
0.30 0.25 0.20 0.15 0.10 0.05 0
(0.012) (0.010) (0.008) (0.006) (0.004) (0.002) (0.000)
A 0.30 0.35 0.40 0.45 0.50 0.55 0.60
° {0.012) (0.014) (0.016) {0.018) {0.020) (0.022) (0.024)
P 0.25 0.30 0.35 0.40 0.45 0.50 0.55
S B (0.010) (0.012) (0.014) (0.016) (0.018) (0.020) (0.022)
g 0.20 0.25 0.30 0.35 0.40 0.45 0.50
£ c (0.008) (0.010) (0.012) (0.014) (0.016) (0.018) (0.020)
o
£ 0.15 0.20 0.25 0.30 0.35 0.40 0.45
s & b {0.006) (0.008) (0.010) (0.012) (0.014) (0.016) {0.018)
o5 0.10 0.15 0.20 0.25 0.30 0.35 0.40
S5y E (0.004) (0.006) (0.008) (0.010) (0.012) (0.014) (0.016)
= F 0.05 0.10 0.15 0.20 0.25 0.30 0.35
(0.002) {0.004) {0.006) {0.008) {0.010) {0.012) {0.014)

Refer to page 12-35 for information on how to read the shim selection table and shim combination.

® REVERSE BEVEL GEAR SHIM

1) Refer to the engagement mark located on the trim tab
installation part of the gear case, and select the shim of the
appropriate thickness from the shim selection table

accordingly.
Example:

When the engagement mark on the gear case is C, the
appropriate shim thickness should be 0.25 mm (0.010 in) [LD

and XD types].

When the engagement mark on the gear case is 3, the
appropriate shim thickness should be 0.55 mm (0.022 in} [LCD

and XCD types).

» Reverse bevel gear shim selection table (LD and XD types)

[1] ENGAGEMENT MARK
(LD and XD types)

[3]
ENGAGEMENT MARK
{LCD and XCD types}

[2] GEAR CASE

« Shim type table (LD and XD types)

{1] Engagement mark on the gear case [2] Thickness (1] Parts name {2] Thickness
A 0.15 mm (0.006 in) [3) Reverse bevel gear shim A 0.10 mm {0.0039 in)
B 0.20 mm (0.008 in) [4) Reverse bevel gear shim B 0.15 mm {0.0060 in)
o 0.25 mm (0.010 in) [5) Reverse bevel gear shim C 0.30 mm (0.0118 in)
D 0.30 mm {0.012 in) [6] Reverse bevel gear shim D 0.50 mm (0.0197 in) .
E 0.35 mm (0.014 in) {LCD and XCD types)
F 0.40 mm {0.016 in) [1] Parts name [2] Thickness
{LCD and XCD types) {3] Forward bevel gear shim A |  0.10 mm (0.0039 in)
{1] Engagement mark on the gear case [2]} Thickness [4) Forward beve! gear shim B 0.15 mm {(0.0060 in)
1 0.65 mm (0.026 in) [5] Forward bevel gear shim C 0.30 mm (0.0118 in)
2 0.60 mm (0.024 in) [6] Forward bevel gear shim D 0.50 mm (0.0197 in)
3 055 mm 0.022 in) Refer to page 12-35 for information on how to read the shim
4 0.50 mm (0.020 in) selection table and shim combination.
5 0.45 mm (0.018 in)
6 0.40 mm {0.016 in)
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® THRUST SHIM (LCD and XCD types only)

Remove the 50 x 82 x 21.5 taper bearing inner race if it is mounted
on the bearing holder assembly (P. 12-19).

1

2)

3)

Measure the height of the 50 x 82 x 21.5 taper bearing inner
race (distance J) and record it.

Determine the calculation value using the inner race height
{distance J) and the following formula.

Formula:
Inner race height (distance J) - 21.5 = Tolerance

Example:

When the inner race height (distance J) is 21.4 mm (0.84 in)
21.4-215=-0.1

Therefore, the calcutation value is - 0.1mm {- 0.004 in)

Cross reference the calculation value and the engagement
mark located on the trim tab installation part of the gear case,
and select the shim of the appropriate thickness from the
shim selection table accordingly.

» Shim type table

50x82x215
TAPER BEARING
{INNER RACE)

[1] Parts name [2] Thickness

[3] Thrust shim A 0.10 mm (0.0039 in)

{4] Thrust shim B 0.15 mm (0.0060 in)

(5] Thrust shim C 0.30 mm (0.0118 in})

[6] Thrust shim D 0.50 mm (0.0197 in)

» Trush shim selection table

{3] Unit: mm {in)

[2] Calculation value
0 -0.05 -0.10
(0.000) - (- 0.002) - (- 0.004) -
-0.05 -0.10 -0.15
(- 0.002) (- 0.004) {~ 0.006)
F 0.95 1.00 1.05
° (0.037) (0.039) (0.041)
N -
< £ 0.90 0.95 1.00
o (0.035) (0.037) (0.039)
E 5 0.85 0.90 0.95
= (0.033) (0.035) (0.037)
£ . 0.80 0.85 0.90
§, s (0.031) (0.033) (0.035)
u%’ g 8 0.75 0.80 0.85
= (0.030) (0.031) (0.033)
- A 0.70 0.75 0.80
(0.028) (0.030) (0.031)

1]
ENGAGEMENT MA

(>

[2] GEAR CASE

Refer to page 12-35 for information on how to read the shim
selection table and shim combination.
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8. SHIM POSITION
¢ LD and XD types
[ e r—\? Uar
=
(] T=
PINION GEAR
SELECTION: P. 12-32
[2]
VERTICAL SHAFT
[3] PINION GEAR
(4]
PINION GEAR NUT ’
132 Nem (13.5 kgf'm,
98 Ibfft)
/-a]}/ N [10]
50 x 82 x 21.5 TAPER
) // BEARING (Inner race)

AR@!
B

[5]
REVERSE BEVEL GEAR
SHIM

SELECTION: P. 12-37
ADJUSTMENT: P. 12-44

[6]

REVERSE BEVEL

GEAR

/

[91
FORWARD BEVEL
GEAR SHIM

SELECTION: P. 12-36
ADJUSTMENT: P. 12-41

[8]
50 x 82 x 21.5 TAPER
BEARING (Outer race)

71
FORWARD BEVEL GEAR
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e LCD and XCD types

(11
PINION GEAR SHIM a5
SELECTION: P. 12-32 | _

(2]
VERTICAL SHAFT

(3]
PINION GEAR

[4]
PINION GEAR NUT

132 Nem {13.5 kgf-m,
98 Ibf-ft)

(5]
THRUST SHIM

SELECTION: P. 12-38
ADJUSTMENT: P. 12-46

—

=]

[11]
) BEVEL GEAR SHIM

SELECTION: P. 12-37
ADJUSTMENT: P. 12-44

[6]
50 x 82 x 21.5 TAPER
BEARING (Inner

race) - [9) FORWARD

BEVEL GEAR
50 x 82 x 21.5 TAPER
BEARING (Outer race) (8 {101 REVERSE BEVEL

FORWARD BEVEL GEAR
GEAR SHIM

SELECTION: P. 12-36
ADJUSTMENT: P. 12-41
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9. BACKLASH ADJUSTMENT

¢ FORWARD BEVEL GEAR BACKLASH

+ LCD and XCD types: Forward bevel gear backlash adjustment
must be made after adjusting the reverse bevel gear backlash
(P. 12-44).

<Common to LD, XD, LCD and XCD types>

Backlash adjustment must be made after ajustment of each gear
shim (P. 12-32 through 38).

Install the parts except the water pump in the gear case (P. 12-5,
9, 22 and 23).

1) Set the vertical shaft vertically.

2) Raise the adjusting nut i.e. part ® of the special tool, to the
uppermost position.

3) Check whether the part ® of the special tool is set on the
part ® securely.
If not, tighten the set screw by aligning with the hole in the

part ®.
NOTE:

Tighten with care not to let the end of the two set screws

come out of the part ® of the special tool.

4) Set the parts from @ to ® of the special tool on the vertical
shaft.

TOOL:
Bearing preload tool 07SPJ-ZW00102

5) Set the special too! (vertical shaft indicator attachment) on
the special part ®, and tighten the set screws (LD and LCD
types only).

NOTE:

Do not tighten the set screws with the part ® of the special
tool pushing down.

TOOL:
Vertical shaft indicator attachment 07WPK-ZW50100

6) Measure the clearance (distance A} between the end of the
nut of the special tool part ® and end of the adjusting nut as
shown.

Calculate the amount of tightening the adjusting nut using
the following formula.

Formula:

Clearance (distance A} + 25 mm (0.9 in)

= Amount of tightening adjusting nut
Clearance between the end of the nut of the special tool
part ® and end of the adjusting nut.

Example:

When clearance (distance A) is 1 mm (0.04 in): 1+ 26 = 26
Therefore, the amount of tightening of the adjusting nut
should be 26 mm (1.0 in).

7) Tighten the adjusting nut until the clearance between the
end of the nut of the special tool part ® and end of the
adjusting nut is the calculated value.

8) After tightening the ajusting nut, turn the vertical shaft 5 to
10 times clockwise.

[
BEARING PRELOAD TOOL
07SPJ-ZW0010Z

PRE)

|~

o

/ [2]
ADJUSTING NUT VERTICAL
SHAFT

VERTICAL SHAFT
INDICATOR
ATTACHMENT
07WPK-2ZW50100
(LD and LCD types
only)

[2] NUT OF SPECIAL
TOOL PART (5

[3]
CLEARANCE
(DISTANCE A)
(11
ADJUSTING NUT
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<LD and XD types only> —
9} Hold the propeller shaft securely with the special tool as
shown, and tighten the puller bolt (special tool) to the [1]
specified torque. PULLER JAWS

. 075PC-ZW00102
TORQUE: 5 Nem (0.5 kgf-m, 3.6 Ibf-ft)

Turn the vertical shaft 5 to 10 times clockwise.

TOOLS: (1o
Puller jaws 07SPC-ZW0010Z EJLLER BOLT
Puller bolt 07SPC-ZW0011Z 07SPC-ZW00112Z

10) Attach the special tool to the vertical shaft as shown, and

adjust the dial gauge so its needle is at line “2” of the special '
tool. [ (2]
i . s _ VERTICAL SHAFT BACKLASH
11} Turn the vertical shaft lightly right or left and record the dial | ;NDICATOR ATTACHMENT  INDICATOR
gauge reading. 07WPK-ZW50100 TOOL

07SPJ-ZW0030Z

Measure the backlash at the four points (by turning the 900/-\
vertical shaft 90°) in the same manner. / /\
(AR
NOTE: \ 2
Do not turn the propeller shaft when turning the vertical 90°
shaft.

12) Obtain the forward bevel gear backlash using the dial gauge
runout and the following formula.

Formula:
Dial gauge runout x 1.03 = Backlash

Example: 4]
When dial gauge runout is 0.195 mm (0.0077 in): VERTICAL SHAFTm
0.195 x 1.03 = 0.20
x1.03=0 DIAL GAUGE

Therefore, the backlash is 0.20 mm (0.008 in).
Standard value ] 0.12-0.29 mm (0.005 - 0.011 in}

at line “2" of the backlash
indicator tool.

Adjust the dial gauge needle )

If the backlash is too large, increase the forward bevel gear -
shim thickness and recheck the backlash.

If the backlash is too small, reduce the forward bevel gear
shim thickness and recheck the backlash.

TOOLS:

Vertical shaft indicator

attachment 07WPK-ZW50100
Backlash indicator tool 07SPJ-ZW0030Z
Dial indicator adapter kit 07SPJ-ZW0040Z
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<LCD and XCD types only>

9) Hold the propeller shaft securely with the a puller as show,
and tighten the puller bolt to the specified torque.
TORQUE: 5 N-m (0.5 kgf-m, 3.6 Ibf-ft)

Turn the vertical shaft 5 to 10 times clockwise.

TOOLS:
Puller jaws 07SPC-ZW00102
Puller bolt 07SPC-ZW0011Z

10) Attach the special tool to the vertical shaft as shown, and
adjust the dial gauge so its needle is at line “2” of the special
tool.

11) Turn the vertical shaft lightly right or left and record the dial
gauge reading.

Measure the backlash at the four points (by turning the
vertical shaft 90°) in the same manner.

NOTE:

Do not turn the propeller shaft when turning the vertical
shaft.

12) Obtain the forward bevel gear backlash using the dial gauge
runout and the following formula.

Formula:
Dial gauge runout x 1.03 = Backlash

Example:
When, dial gauge runout is 0.195 mm (0.0077 in):
0.195x 1.03=0.20

Therefore, the backlash is 0.20 mm (0.008 in).
Standardvalue | 0.12-0.29 mm (0.005-0.011in) |

[
PULLER JAWS
07SPC-ZW0010Z

PULLER BOLT

07SPC-ZW0011Z

S.TOOL [2)

BACKLASH
VERTICAL SHAFT 'T%%EATOR
INDICATOR ATTACHMENT

07TWPK-ZW50100 07SPJ-ZW0030Z

[4]
VERTICAL SHAFT
[31
DIAL GAUGE

Adjust the dial gauge needie
at line ”2” of the backlash
indicator tool.

13) If the backlash is too large, reduce the forward bevel gear
shim thickness and recheck the backlash.

If the backlash is too small, increase the forward bevel gear
shim thickness and recheck the backlash.

14) When the forward bevel gear shim is replaced, adjust the
thrust clearance (P. 12-46).

TOOLS:

Vertical shaft indicator
attachment

Backlash indicator tool
Dial indicator adapter kit

07WPK-ZW50100
07SPJ-ZW0030Z
07SPJ-ZW0040Z
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® REVERSE BEVEL GEAR BACKLASH

= LCD and XCD types: Reverse bevel gear backlash adjustment
must be made before adjusting the forward bevel gear
backlash (P. 12-41).

<Common to LD, XD, LCD and XCD types>

Reverse bevel gear backlash adjustment should be made after
adjusting the forward bevel gear backlash (P. 12-41). Be sure
that the special tools of the water pump mounting part and the
vertical shaft are attached to the vertical shaft. If they are
removed, install the special tools following the steps 1 through
8 and the step 10 on page 12-41 and 42,

<LD and XD types only>
1) Hold the propeller shaft with the special tool securely as
shown.

2) Tighten the 18 mm castle nut to the specified torque.

TORQUE: 1 Nem (0.1 kgf-m, 0.7 Ibf-ft)
If it is hard to set the split pin by tightening
the castle nut to the specified torque, tighten
the nut additionally until the split pin can be

set.
Turn the vertical shaft 5 to 10 times clockwise.
TOOL:
Propeller shaft holder 07TPB-ZW10100

3) Attach the tip of the dial gauge perpendicularly on the line
of “2" of the special tool (backlash indicator tool).

4) Turn the vertical shaft lightly right or left and record the dial
gauge reading.
Measure the backlash at the four points (by turning the
vertical shaft 90°) in the same manner.

NOTE:

1l
PROPELLER SHAFT
HOLDER
07TPB-ZW10100

[2] 18 mm CASTLE [

Do not turn the propeller shaft when turning the vertical
shaft.

5) Obtain the reverse bevel gear backlash using the dial gauge
runout and the following formula.

Formula:

Dial gauge runout x 1.03 = Backlash

Example:

When dial gauge runout is 0.195 mm (0.0077 in):
0.195 x 1.03 = 0.20

Therefore, the backlash is 0.20 mm {0.008 in).

0.12 - 0.38 mm {0.005 - 0.015 in)

Standard value

6) If the backlash is too large, increase the reverse bevel gear
shim thickness and recheck the backlash.
If the backlash is too small, reduce the reverse bevel gear
shim thickness and recheck the backlash.

TOOLS:

Vertical shaft indicator
attachment

Backliash indicator tool
Dial indicator adapter kit

07WPK-ZW50100
07SPJ-ZW00302
07SPJ-ZW00402

NUT
1 [2]
VERTICAL SHAFT ﬁ\‘l‘g&#g‘;
INDICATOR ATTACHMENT  TOIC
07WPK-ZW50100

07SPJ-ZW0030Z

[4]
VERTICAL SHAFT

[3]
DIAL GAUGE

Adjust the dial gauge needle
at line “2” of the backlash
indicator tool.

-
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<LCD and XCD types only>
Remove only the bearing holder assembly from the propeller
shaft holder (P. 12-19), and adjust the reverse bevel gear backlash.

1) Hold the propeller shaft securely with the special tool as
shwon, and tighten the puller bolt {special tool) to the
specified torque.

TORQUE: 5 Nem (0.5 kgfsm, 3.6 Ibfft)

Turn the vertical shaft 6 to 10 times clockwise.

TOOLS:
Puller jaws 07SPC-ZW00102
Puller bolt 07SPC-ZW0011Z

2) Attach the tip of the dial gauge perpendicularly on the line
of “2" of the special tool {backlash indicator tool).

3) Turn the vertical shaft lightly right or lift and record the dial
gauge reading.

Measure the backlash at the four points (by turning the
vertical shaft 90°) in the same manner.

NOTE:

[1} PROPELLER SHAFT
HOLDER

(21
PULLER JAWS
07SPC-ZW0010Z

{3]
PULLER BOLT '
07SPC-ZW0011Z

Do not turn the propeller shaft when turning the vertical
shaft.

4) Obtain the reverse bevel gear backlash using the dial gauge
runout and the following formula.

Formula:
Dial gauge runout x 1.03 = Backlash

Example:

When dial gauge runout is 0.195 mm {(0.0077 in}):
0.195 x 1.03 = 0.20

Therefore, the backlash is 0.20 mm (0.008 in).

0.12 - 0.38 mm (0.005 - 0.015 in) |

Standard value

5) If the backlash is too large, increase the forward bevel gear
shim thickness and reckeck the backlash.

If the backlash is too small, reduce the forward bevel gear
shim thickness and recheck the backlash.

TOOLS:

Vertical shaft indicator
attachment

Backlash indicator tool
Dial indicator adapter kit

07WPK-ZW50100
07SPJ-ZW00302
07SPJ-ZW0040Z

o)
o [2}
VERTICAL SHAFT B on
INDICATOR ATTACHMENT 1001
07WPK-ZW50100

07SPJ-ZW0030Z

VERTICAL SHAFT
{31
DIAL GAUGE
Adjust the dial gauge needle
at line “2” of the backlash
indicator tool.
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® THRUST CLEARANCE ADJUSTMENT (LCD and
XCD types only)

Adjust the thrust clearance after replacing the forward bevel gear
shim,

1) Be sure that the bearing holder assembly is tightened against
the propeller shaft holder to the specified torque securely (P.
12-21).

Note that the shift slider and the clutch shifter are not
mounted.

2) Set the propeller shaft holder assembly on the fixing tool as
shown, and tighten with the bolts securely (P. 12-19).

3) Attach the tip of the dial gauge to the propeller shaft end
perpendicularly.

4) Move the propeller shaft up and down and read the runout
of the dial gauge. It should be within the specified range.

Runout 0.2-0.3 mm (0.008 - 0.012 in})

5} If the thrust clearance is larger than the specification, increase
the thrust shim thickness and recheck the thrust clearance.

If the thrust clearance is smaller than the specification, reduce
the thrust shim thickness and recheck the thrust clearance.
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10. LOWER RUBBER MOTOR MOUNT

a. DISASSEMBLY/ASSEMBLY

Remove the gear case assembly (P. 12-2).

[4]

SENSOR NIPPLE
(3] REMOVAL:
NIPPLE END Remove the sensor nipple

before removing the 12 x
232 mm hex. bolt.

[2] INSTALLATION:

WIRE BAND (2) install the 12 x 232 mm hex.

Do not reuse. \@ bolt fll'St., then install the
sensor nipple,
Raise the extension case to

remove or install the bolt. ; ]
[13] /
12 mm WASHER (4)
[12]

[1]
5 x 200 mm TUBE

[14]
12 x 232 mm HEX. BOLT {2)

REMOVAL/INSTALLATION:

[5)
GROUND CABLE

[6]
6 x 8 mm SCREW

{7

LOWER RUBBER MOTOR 12 mm SELF-LOCKING NUT (2)
MOUNT COLLAR (2) 83 Nem (8.5 kgf-m, 61 Ibfsft)
INSTALLATION: .

Install with the smaller (8}

end facing the lower 'LOWER RUBBER MOTOR
rubber motor mount. MOUNT (2)
INSTALLATION:
(111 Install with the "OUT"
8 x 30 mm HEX. BOLT (6) mark facing out.
22 Nem (2.2 kgfem, (9]
16 Ibfft) LOWER RUBBER MOTOR
.] MOUNT HOUSING (2)
[10
8 mm WASHER (6)

12-47
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[2]

11. EXTENSION CASE/UNDERCOVER UNDERCOVER

REMOVAL:
a. DISASSEMBLY/ASSEMBLY Detach the two locking lugs of the

undercover from the holes in the case,
and remove the undercover.

1) Remove the gear case assembly (P. 12-2).

INSTALLATION:
2) Remove the lower rubber motor mount (P. 12-47). cS:\t,;l:?r%%?m%ggstﬁzt?:s:?gﬁg
[1 slide the cover toward the narrower
6 x 14 mm SPECIAL SCREW (4) side to install.
4.5 Nem (0.45 kgfem, 3.3 ibfeft) ] E-!z(])-CE IN CASE
£‘>22]7 x 38 mm
DISTANCE COLLAR

[16]

(19} T [2}-2
5 mm WASHER (2) €« LOCKING LUG
(18] 3 OF UNDER-
5 x 45 mm SCREW ‘ \| cover
3 Nem (0.3 kgfem, L] -
2.2 Ibfeft)
(7 ‘
5 x 30 mm SCREW ' ) G-
3 Nem (0.3 kgfem, N
2.2 Ibfeft)
N o)
-y & poo i3 '/

5x7x23 mm %. a1
DISTANCE COLLAR —50y g
= WATER TUBE SEAL RING
‘, ¢ INSTALLATION:
4____,_____/-——-ﬂ Apply grease to the

circumference, then
set the ring in the

\ extension case.
[4] SCREW RIVET (2)
. A \ [5]

RUBBER DRAIN PLUG

=l [6]
) 10 mm WASHER (10)

/:Vi@) 5\ (7]

/

[15] /§

HOSE JOINT CAP

[14]
UNDERCOVER RUBBER
GASKET

INSTALLATION:
Set the gasket in the
extension case.

10 x 40 mm HEX. BOLT {10)

| 34 Nm (3.5 kgfm, 25 Ibfeft) |
[13]1 5 mm PLATE
NUT (2) ﬂ ~
[12]
6 X 10 mm DOWEL PIN (2) (81
ASSEMBLY: Sonew™ SPECIAL
Do not forget to
install. 6.4 Nm (0.65 kgf-m,
4.7 ibf-ft)
11l
EXTENSION CASE  [10] | (9]
: 6x10.5 x 25 mm OIL DRAIN
DISTANCE PLUG COVER

COLLAR
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13. OIL PAN/ENGINE UNDERCASE/
MOUNTING CASE TTONDA

1. OIL PAN/EXHAUST PIPE/WATER TUBE 4. MOUNTING CASE/UPPER RUBBER
2. ENGINE UNDERCASE MOUNT/SHIFT SHAFT A/B

3.COVER LOCK LEVER

1. OIL PAN/EXHAUST PIPE/WATER TUBE

a. REMOVAL/INSTALLATION

1) Remove the extension case/undercover {P. 12-48).

2) Drain the engine oil {P. 3-2).

R (]|
OIL LEVEL GAUGE

~\/ § [2]
4 OIL PAN GASKET

77
6] s e~ W\ ) ASSEMBLY:
2 D Do not reuse. Always
OIL STRAINER A LAY 5 install a new gasket.
ASSEMBLY: 3 |
Ciean the oil strainer screen with \
solvent and check the screen for
damage, replace if necessary. N T S
SRt A 1. [31
R .55 20.6 x 2.7 mm O-RING
[15] oo~ [t l Do not reuse. |
EXHAUST PIPE =
GASKET /—- 8x20
|-t

Do not reuse.

) o [ 4]

[14)
WATER TUBE GROMMET OIL PAN

ASSEMBLY: 5
Apply grease to the entire

circumference. \;

[5]
8 mm WASHER (15)

Yy 8 x 35 mm
r 1/ / HEX. BOLT {10)

[13]
8 x 25 mm HEX. ® =
BOLT (2) A J\/
(71
\
8 x 65 mm HEX. > agp«—— OIL DRAIN PLUG
BOLT [ 23 Nem (2.3 kgfem, 17 Ibfeft) |
(11l >
WATER TUBE [8]
12 mm DRAIN
[10] PLUG WASHER
EXHAUST PIPE [9)
8 x 55 mm HEX.
BOLT (2)

13-1
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2. ENGINE UNDERCASE

a. REMOVAL/INSTALLATION

1) Remove the engine (P. 7-1).

2) Disconnect the starter cable (P. 17-8), remote control cable A, and shift and throttle cables (P. 17-5).

3) Remove the fuel filter (low pressure side) and fuel tube (P. 5-76).

4) Remove the main relay (P. 17-5).

5} Pulil the trim angle sensor wire and the power tilt motor wire from the hole in the engine undercase (P. 14-2).
6) Remove the power tilt switch (P. 17-8) and the 90A fuse box (P. 17-24).

7) Remove the cover lock lever (P. 13-3 and 4).

[2] -

[1] SIDE COVER CAP WATER CHECK
8 x 35 (4) \ ? GROMMET
[14] ? ®
8 mm WASHER (4) ————>®
! (3]
RO & SEPARATOR CASE SEAL
[13] = O\
ENGINE UNDERCASE | /
[12]

RUBBER CUSHION (4)

(1
8.3 x 14.5 mm COLLAR {4) ~—

(4]
6 mm WASHER (2)

\ (5]

[10] 6 x 16 mm HEX. BOX (2)

WATER INLET JOINT

(91

UNDERCASE SEAL [6]

7 x 55 mm TUBE
INSPECTION:
Check for cracks and other

damage and replace if
necessary.

(7]

7 x 680 mm TUBE
INSPECTION:
Check for cracks and other damage
and replace if necessary.

65 TUBE CLIP (2)
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3. COVER LOCK LEVER

a. REMOVAL/INSTALLATION

Remove the engine cover.

<Front side>

(1]
COVER LOCK LEVER

(8l
LOCK LEVER HOOK

[2]
COVER LOCK
BUSHING (2)

(71
6 mm WASHER

[4] 14 mm WASHER

[5]
14 mm WAVE WASHER

(6]
6 x 16 mm HEX. BOLT

13-3
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<Rear side>
Remove the engine (P. 7-1). (71
(6] _@ 14 x 10 mm BUSHING (4)
COVER LOCK
SHAFT B (2) ﬁ
(5]
COVER LOCK ROD (2) (8]
(4] ' 6 mm WASHER (2)
10 mm WIRE [9]
HARNESS CLIP 6 x 16 mm HEX. BOLT (2)
(3] (101
CLIP BRACKET C 2.0 mm SPLIT PIN (4)
Do not reuse.
2]
COVER LOCK (1)

SHAFT PLATE B ) 5 mm WASHER (4)
[1) \@ | (12]
COVER LOCK COVER LOCK
SHAFT BUSHING \J@/ ,QA/ HOOK SPRING (2)

) [13]
= COVER LOCK HOOK (2)
ﬁ ' =]
6x12 (6’ } ~ S
N

[14)

(19] COVER LOCK SHAFT

COVER LOCK
SHAFT PLATE (2)

n, A [15]
14 mm WASHER

[16]

14 mm WAVE WASHER
-~ A
1l COVER LOCK LEVER
(18]
6 x 22 mm SPRING PIN
REMOVAL/INSTALLAION: [18]-1

- Removefinstall the spring pin 6 X 22 mm SPRING PIN
using a commercially available
pin driver.

¢ Do not reuse.

\_W

[18])-2
PIN DRIVER
{(Commercially
available)
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4. MOUNTING CASE/UPPER RUBBER MOUNT/SHIFI' SHAFT A/B
a. REMOVAL/INSTALLATION
Remove the engine undercase (P. 13-2)[.4] __@
SHIFT SHAFT B [6] 22 x 35 x 7 mm
1 [ INSTALLATION: P. 136 | WATER SEAL (2)

12 mm SELF-LOCKING NUT (2) INSTALLATION: P. 13-6

83 Nem (8.5 kgfem, 61 Ibf-ft) | Do not reuse.
(7
—m UPPER MOUNT HOLDER
8 x 35 (6)

[3] [5] INSTALLATION: P. 13-6 |

SHIFT SHAFT OIL PUMP
WASHER (2) LINER (8]
UPPER MOUNT

SHIFT SHAFT A HOLDER GASKET

INSTALLATION: Do not reuse.J
P. 13-6

(91
UPPER RUBBER MOUNT

INSTALLATION: P. 13-6 |

[10]
OIL LEVEL PIPE
= 6x12
| )
I
- 9 2 o [11]
i | }’~_MOUNTING CASE RUBBER

&C’ | SEAL

1%s ( L o/ | INSTALLATION: P. 13-7
L £ \
S % [12]

[19] MOUNTING CASE !
12 x 150 mm STUD BOLT (2) WNo% 11D-5 x 3.5 mm O-RING
INSTALLATION: o [ Do not reuse. |

Install with the longer threaded _@
part toward the upper rubber &
mount. [13]114 x 26 x 6 mm
WATER SEAL (2)
INSTALLATION: P. 13-7

Do not reuse.

6x20(3)
. [14]

17]

MOUNTING CASE WASHER

COVER
[16] {15]
MOUNTING CASE 12 mm E-RING
COVER GASKET INSTALLATION:
rDO not reuse. I Set in the groove in the

shift shaft A securely.
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e UPPER RUBBER MOUNT
INSTALLATION:

Install the upper rubber mount on the mounting case with the
“UP” mark facing up and the white paint mark toward the
opposite side from the water seat mounting part. Note the
installation direction.

¢ UPPER MOUNT HOLDER
INSTALLATION:

Install the upper mount holder on the mounting case with the
cutout in the upper mount holder facing the opposite side from
the water seal mounting part as shown. Note the installation
direciton.

® 22 x 35 x 7 mm WATER SEAL
INSTALLATION:

1} Apply grease to the new water seals.

2) Using the special tools, install the new water seals on the
mounting case as shown.

3) After installing the water seals, apply 2 -4 g (0.07 - 0.14 oz)
of grease to the seal lips and the adjacent areas.

« Install the water seals as shown noting the installation
direction. Replace the water seals with the new ones when
they are removed.

TOOLS:
Driver 07749-0010000
Attachment, 32 x 35 mm 07746-0010100
Pilot, 22 mm 07746-0041000
e SHIFT SHAFT A/B
INSTALLATION:

Install the shift shaft A and B by aligning the punch mark on the
shift shaft A with the punch mark on the shift shaft B.

NOTE:

» Do not install the engine assembly without aligning the
punch marks. Take care not to let the punch marks get out
of alignment during the engine installation.

« Note that proper shifting cannot occur unless the punch
marks are aligned.

4
“UP” MARK

(31
WATER SEAL SIDE

[21
WHITE PAINT MARK

It
UPPER MOUNT
HOLDER
e
DOD

[2] CUTOUT

[1] DRIVER [2] ATTACHMENT,
07749-0010000 o 32 x 35 mm
a— 07746-0010100
[4] /
WATER SEALS
_
' [31
PILOT, 22 mm
07746-0041000
3]
SHIFT SHAFT B
(21
ALIGNMENT
MARKS
[1]
SHIFT SHAFT A
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®14 x 26 x 6 mm WATER SEAL
INSTALLATION:

N

2)

Apply grease to the circumference and lips of the new water
seals.

Install the new water seals on the mounting case using the
special tools as shown.

»Install the water seals as shown, noting the installation
direction. Replace the water seals with the new ones when
they are removed.

TOOLS:

Driver 07749-0010000
Attachment, 24 x 26 mm 07746-0010700
Pilot, 12 mm 07746-0040200

®MOUNTING CASE RUBBER SEAL
INSTALLATION:

n

2)

Check the rubber seal for cracks, deterioration and other
damage, and replace if necessary.

Install the mounting case rubber seal on the mounting case
as shown. Note the installation direction.

NOTE:

Set the rubber seal correctly, or water can enter the
mounting case.

[2] <Water seal installation
direction>

0

\
[31 @

(Apply grease to the
water seal mating
surfaces, circumference
and the lips of the seals.)

- "\ ~ ~ .

5] =
ATTACHMENT,

24 x 26 mm [4] PILOT, 12 mm
07746-0010700 07746-0040200

{1] MOUNTING CASE
RUBBER SEAL

‘P”

-

[2] MOUNTING CASE

13-7
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14. SWIVEL CASE/POWER
TRIM/TILT ASSEMBLY

HONDA
BF115A+130A

1. SWIVEL CASE/STERN BRACKET
ASSEMBLY REMOVAL/INSTALLATION

2. POWER TRIM/TILT ASSEMBLY/
STERN BRACKET/SWIVEL CASE ASSEMBLY

3. SWIVEL CASE/MOUNT FRAME
4. POWER TRIM/TILT ASSEMBLY
5. POWER TILT MOTOR ASSEMBLY

1. SWIVEL CASE/STERN BRACKET
ASSEMBLY REMOVAL/INSTALLATION

a. REMOVAL

Set the outboard motor vertically {engine is set vertically) by
adjusting with the adjusting rod.

Remove the following parts,

- Engine cover (P. 3-5)

~ Gear case assembly (P. 12-2)

- Lower rubber motor mount {P. 12-47)

— Starter cable/remote control cable A/shift and throttle cables
{P. 17-5)

- ECM cover (P. 17-21)

Be sure to remove the sensor nipple from the extension case (P.
12-47).

1} Open the two harness bands mounted on the shift link
bracket, and release the power tilt motor wire and the trim
angle sensor wire.

2} Open the wire harness band and release the power tilt motor
wire.
Disconnect the power tilt motor 2P connector, and remove
the power tilt motor wire from between the throttle cables.

3) Open the strap band and release the trim angle sensor wire
from the strap band and the wire harness clip. Disconnect
the trim angle sensor 3P connector.

[21 THROTTLE CABLES [3]

(1l WIRE HARNESS

TRIM ANGLE
SENSOR WIRE

//“K |
e L
LR

AN

({41 POWER TILT MOTOR
HARNESS BANDS 2P CONNECTOR

[1] TRIM ANGLE SENSOR
3P CONNECTOR

(31
STRAP BAND [2] WIRE HARNESS CLIP
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4} Remove the 5 x 10 mm rivet screw from the engine under-
case.

5) Remove the undercase grommet from the engine undercase.

Remove the trim angle sensor wire and the power tilt motor
wire from the hole in the engine undercase.

6) Hook the hoist hook on the engine hanger.

= Do not raise the outboard motor off the ground this time.

7) Remove the two 12 mm self-locking nut from the mounting
frame.

(]
K/ . ENGINE UNDERCASE

[21
5 x 10 mm RIVET —
SCREW

[1]1 ENGINE UNDERCASE (2]

< > TRIM ANGLE
/ \N\ SENSOR WIRE

(4]
POWER TILT [31 UNDERCASE

MOTOR WIRE GROMMET C

[2]

1l HOIST HOOK

ENGINE HANGER

12 mm SELF-LOCKING
NUT (2)

14-2
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8) While holding the outboard motor with the hoist, remove the swivel case/stern bracket assembly from the outboard
motor. If it is hard to remove the swivel case/stern bracket assembly, remove by raising and lowering the outboard
motor a little with the hoist.

~ Do not raise the outboard motor stand off the ground while raising the outboard motor with the hoist.

9) After removing the swivel case/stern bracket assembly, lower the outboard motor slowly, are set it on the ground with
the intake manifold side down.

2]
12 mm SELF-LOCKING
NUT (2)

| 83 Nem (8.5 kgf-m, 61 Ibf-f) |

(1]
HOIST HOOK

3] SWIVEL CASE/STERN

BRACKET ASSEMBLY
b. INSTALLATION: [
Align the taped end of both (3] ggmgga‘hgls
Installation is made in the reverse order of removal. Note the wires with the clip.  [2)
following. - CLIP
.
{
1) Tighten the 12 mm self-locking nuts to the specified torque. TIL.\'I_VER ™ —)
MOTOR \<
TORQUE: 83 N-m (8.5 kgf-m, 61 Ibf-ft) WIRE
~l JQK [4]1 5 x 10 mm
i i - 3] RIVET
2) Connect the power tiit motor wire and the trim angle sensor 4 TRIM ANGLE
wire so that the taped end of the wires align with the ¢lip as @ SENSOR WIRE SCREW
shown, (6] [S] POWER TILT
ENGINE UNDERCASE SIDE MOTOR WIRE

3} Tighten the 5 x 10 mm rivet screw.
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2. POWER TRIM/TILT ASSEMBLY/STERN BRACKET/SWIVEL CASE ASSEMBLY

a. DISASSEMBLY/ASSEMBLY

~ Loosen the manual valve fully and raise the swivel case to the uppermost position to remove the power trim/tilt assembly.

(3]

TRIM ANGLE SENSOR [5]
6 x 20 mm
| INSPECTION: P. 17-26 HEX. BOLT (2}

(2]

WIRE HARNESS CLIP
() g i
mm NDER PIN
MOTOR WIRE BUSHING WASHER (2) [6]1 UPPER CYLIND

INSTALLATION: P. 14-6 |

[19]
10 x 235 mm.
HEX. BOLT

[18]
ADJUSTING ROD BOLT

(17 2
12 mm WASHER (@%
(161
UPPER CYLINDER
BUSHING (2)
[71
[3125:nm WAVE 15 mm E-RING (2)
WASHER (2)
8]
SWIVEL CASE ASSEMBLY
DISASSEMBLY/
ASSEMBLY: P. 14-7
[14]
LOWER CYLINDER
COLLAR
19] .
[13] 'é?j‘g’ﬁl'l‘“gv('é')mm 10 mm WASHER
[10]
10 mm SELF-LOCKING NUT
112) @<«———— 34 Nom (3.5 kgfem, 25 Ibfeft)
POWER TRIM/TILT ASSEMBLY

CAUTION: P.14-6
DISASSEMBLY: P. 14-11
ASSEMBLY: P. 14-13
AIR BLEEDING: P. 14-18
BLOW PRESSURE

CHECK: P. 14-20 _@

14-4

\ 11
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(5] @
After tightening the
right and left nuts,
(4] apply grease to the
TILTING BOLT CAP threaded parts.
6]
26 mm WAVE
WASHER (2)
(3] '@
7/8-14 UNF SELF-LOCKING NUT a (7]
| 34 N-m (3.5 kgf-m, 25 Ibf+ft) | SWIVEL CASE
BUSHING (2)

[2] TILTING SHAFT

1]
L. STERN BRACKET

[9]
15.54 x 2.26 mm O-RING
INSTALLATION:
Apply grease around the
O-ring and set the O-ring
in the tilting shaft.

[10]
R. STERN

[13] BRACKET

ANODE METAL

ASSEMBLY:
Replace, if excessively
deteriorated.

[11]
Ei1r2|1m 6 x25 mm
WASHER (2) HEX. BOLT (2)

14-5

Page: 312 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http://www.ReadManuals.Com


http://www.ReadManuals.Com

HONDA
BF115A130A

© POWER TRIM/TILT ASSEMBLY

CAUTION:

Store the power trim/tilt assembly vertical with the upper
cylinder bushing section facing up after removal. Never store
the power trim/tiit assembly with the motor assembly facing
up or with the lower cylinder bushing section facing up.

oMOTOR WIRE BUSHING
INSTALLATION:

1) Pass each wire through the motor wire bushing.
2) Install the motor wire bushing by aligning the projection on

the motor wire bushing with the groove in the left stern
bracket.

3) After installing the power trim/tilt assembly, check each wire
and be sure they are not slack.

(1
UPPER CYLINDER
BUSHING SECTION

i2]
OIL TANK

[3]
LOWER CYLINDER
BUSHING

(4]
SECTION

POWER TRIM/
TILT ASSEMBLY

[2) GROOVE

[
L. STERN
BRACKET

[3]
PROJECTION

[4]) MOTOR WIRE BUSHING

[1]
TRIM ANGLE SENSOR WIRE

[2)
POWER TILT
MOTOR WIRE

14-6
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3. SWIVEL CASE/MOUNT FRAME

a. DISASSEMBLY/ASSEMBLY -

[22‘1, 20 mim TILTING BRACKET

29 X m

SPRING PIN (2) gEmggALIINSTALLATION:
REMOVAL/ -

a1 INSTALLATION: (4]
P. 14-10

MOUNT FRAME 6 x 14 mm HEX. BOLT

[5]
DETENT ASSISTED SPRING

(6]
DETENT SPRING

(71
1/4-28 UNF BOLT (2)

{81

GREASE FITTING (3)
INSTALLATION:
Use a grease gun to pack
with grease after the mount
frame is installed in the

swivel case.
TORQUE:
3 Nem (0.3 kgf-m, 2.2 Ibfeft)

[24]
Install the 39 mm
external circlip,
then apply grease
to the spline.

[23] - (9]
34 mm THRU
WASHER TILT ARM BUSHING (2)
[22] (10}
SWIVEL CASE LINER TILT STOPPER (2)

INSTALLATION: P. 14-10

O REMOVAL/INSTALLATION:
N} P. 14-10
) [11})

[21]
THRUST RECEIVER (2)

10 mm SELF-LOCKING
NUT (2)

{20]
10 mm WASHER (2)

[12] SWIVEL CASE

[13] 39.5 x52 x 6 mm
OIL SEAL

[19]

GROUND CABLE

[14]

Apply grease to the
lip and circumfer-
ence of the oil seal.

[18] | [15]
6 x 8 mm SCREW 40 mm WAVE WASHER
[17]
39 mm EXTERNAL CIRCLIP {g\lmen MOUNT CENTER HOUSING
INSTALLATION:
Install with the chamfered side up. EE:\:%VAL’ INSTALLATION:

14-7
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¢ LOWER MOUNT CENTER HOUSING

REMOVAL:

N

2)

Remove the 39 mm external circlip.

Mark the mount frame so that it aligns with the ” & " mark
on the lower mount center housing.

3) Remove the fower mount center housing using a hydraulic
press and the special tools as shown.
TOOLS:
Driver 07749-0010000
Attachment, 32 x 35 mm 07746-0010100
Pilot, 30 mm 07746-0040700
INSTALLATION:

1)

2)

Apply grease to the circumference and spline of the mount
frame shaft, and set the mount frame in the swivel case.

Apply grease to the spline of the lower mount center housing.
Set the lower mount center housing on the mount frame by
aligning the mark put on the mount frame during removal
with the “ & “ mark on the lower mount center housing.

[l
MOUNT FRAME

(2]
MARK

{4]

LOWER MOUNT 53] .
CENTER HOUSING A ” MARK
1
PRESS
1
= [2]
DRIVER
[5] 07749-0010000

ATTACHMENT,
32 x 35 mm
07746-0010100

[4)
LOWER MOUNT
CENTER HOUSING

[3]

PILOT, 30 mm

07746-0040700
P

(1
MOUNT FRAME

LOWER MOUNT
CENTER HOUSING

14-8
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3) Set the swivel case/mount frame on a hydraulic press as
shown.

4) Set the special tool on the lower mount center housing as
shown, and press the lower mount center housing until it
contacts the swivel case (i.e. until the hydraulic pressure of
the press rises slightly).

TOOL:

Driver, 40 mm 1.D. 07746-0030100

5) Remove the swivel case assembly and the special tool from
the hydraulic press. :

6) Check the mount frame for smooth rotation. Check whether
the 39 mm external circlip can be installed.

TOOLS:

Driver 07749-0010000
Attachment, 32 x 35 mm 07746-0010100
Pilot, 30 mm 07746-0040700

<When the mount frame turns smoothly and the circlip can be
installed>

« Install the 39 mm external circlip, and apply grease to the part
of “A” shown in the drawing.

<When the circlip can be installed but the mount frame does
not turn smoothly>

1) Attach the special tools to the lower mount center housing.
2) Press until the circlip installation groove in the mount frame
aligns with the lower mount center housing face. Remove

the puller and the special tools.

3) Install the 39 mm external circlip, and apply grease to the
part “A” shown in the drawing.

)]
DRIVER, 40 mm L.D.
07746-0030100

®lle
[2] \
LOWERMOUNT L it 7’
CENTER Al
HOUSING i\/@/ S
-I\.Ql
[11 39 mm EXTERNAL

[2 ] “ A ”
7777777//777777//7/:‘/

CIRCLIP

[3]1 PRESS
XTITACHMENT @
32 x 35 mm
07746-0010100 [4]
(61 DRIVER
LOWER MOUNT 07749-0010000
CENTER HOUSING

N
PILOT, 30 mm

- 0
(8] 07746-004070

CIRCLIP INSTALLATION
GROOVE

o~

{9] MOUNT FRAME
SURFACE

14-9
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o TILT STOPPER/2.5 x 20 mm SPRING PIN/TILTING
BRACKET
REMOVAL:
Remove the 2.5 x 20 mm spring pins using a commercially 1l [3]
available 2.5 mm or 3/32-inch pin punch. Remove the tilt stopper 25 x 20 mm PROJECTION
and tilting bracket. SPRING PIN
[4]
(15% zm 21 2.5 mm or 3/32in
. . PIN PUNCH
INSTALLATION: 0.08in) [ DRIVING (Commercially
1) Place the tilt arm bushing and the tilt stoppers on both sides DIRECTION available)

of the swivel case. s

2) Insert the tilting bracket into the right and left tiit stopper
shafts, so that the projection on the tilting bracket is at the
right side and facing up when viewed from the mount frame
installation hole side in the swivel case.

3) Drive in the 2.5 x 20 mm spring pins using a commercially
available 2.5 mm or 3/32-inch pin punch.

Drive in the pins so that 1 - 2 mm (0.04 - 0.08 in) of the pin
end is out of the tilting bracket at the opposite side from the
driving side.

NOTE:
Do not drive in the spring pins excessively. The tilt stopper
cannot operate properly if the extrusion length of the pin (1] PROJECTION 2]
end is more than 1-2 mm (0.04 - 0.08 in). SWIVEL CASE
LINER
e SWIVEL CASE LINER
INSTALLATION: '
1) Apply grease to the circumference of the swivel case liner. %
o \
2) Install the swivel case liner by aligning the projection on the 2 \/ [83\}VIVEL CASE
swivel case liner with the groove in the swivel case. /(

[4] GROOVE

14-10
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a. DISASSEMBLY "
: FREE PISTON
(21 [3] .
[1] INSPECTION:
PISTON ROD COMP. CLLZ"LDER( f:: = OI'DR'NG:" Check the free piston for
X *m (16. 'm, | 0 not reuse. I wear and damage, an
DISASSEMBLY: F. 14-12 119 Ibf-ft) replace the free piston if
INSPECTION: necessa
Check the rod and oil seal for damage Y.
and wear. If worn or damaged, replace (5]
as an assembly. O-RING SET
ASSEMBLY:

(28] * Do not reuse.
POWER TILT » Replace the O-ring
MOTOR ASSEMBLY

and backup ring as
a set.

DISASSEMBLY: P. 14-23
ASSEMBLY: P. 14-27
[27]

HEX. BOLT (4}

(6]
HEX. BOLT (3)

5 Nem (0.5 kgfem,

5 N*m (0.5 kgf*m, 3.6 Ibf+ft)
3.6 Ibf-ft)
\ [8] OIL TANK CAP
2.5 Nm {0.25 kgfem,
{26] .
O-RING 1.8 Ibfeft)
ASSEMBLY:

{91
O-RING

Do not reuse.

* Do not reuse.

* Install at the
motor side.

(25] DRIVE JOINT

[24] FILTER B \
{23] PUMP ASSEMBLY

DUST SEAL (2)
{11}

[22] OIL SEAL (2)
MANUAL VALVE

3.5 N°m (0.35 kgf-m, ROD GUIDE COMP.

2.5 |bfft) (2)

DISASSEMBLY:
P. 14-12
R TORQUE:
W 78 N-m (8.0 kgfm;
o / 58 Ibfft)
[21] A [13] O-RING (2)
INTERNAL
[14] PISTON ROD B (2)
(20] 181 INSPECTION:
Check the rod for scoring

SOCKET BOLT A ORIFICI; (161 and damage and replace

8.3 Nem (0.85 kgf-m, COLLA CYLINDER if necessary.

6.1 Ibfft . '

) - - COMP. O-RING SET (2)
SOCKET BOLTB ‘2) O-RING (5) ASSEMBLY:
8.3 Nm (0.85 kgfm . Replace the 0-ri
. . y « Replace the O-ring and backup
6.1 Ibf-ft) ring as a set.

14-11

Page: 318 - Honda BF115A, BF130A Outboard Motors Shop Manual -  hitp://www.ReadManuals.Com


http://www.ReadManuals.Com

HONDA
BF115A-130A

oPISTON ROD COMP

DISASSEMBLY:
1) Hold the cylinder comp with a vice {P. 14-13).

2) The piston rod comp. must be extended fully.

3) Setthe special tool on the cylinder cap as shown, and remove
the piston rod comp.

TOOL:
¢ 6 pin type wrench 07SPA-ZW10100

o ROD GUIDE COMP

DISASSEMBLY:
1} Hold the cylinder comp with a vice (P. 14-13).

2) The right and left piston rod B must be extended fully.

3) Remove the rod guide comp. using the special tool as shown.

TOOL:
¢ 4 pin type wrench 07SPA-ZW10200

[1] 46 PIN TYPE
WRENCH
07SPA-ZW10100

CYLINDER
CAP

[2] ¢4 PIN TYPE WRENCH
07SPA-ZW10200

14-12
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b. ASSEMBLY
NOTE:

Do not reuse the O-rings

Assemble with the rods of the piston rod comp. and the piston rod B extended fully. Do not push in the extended rods

after pouring the oil in each cylinder.

Apply Automatic Transmission Fluid (ATF) to the new O-rings on assembly.
Do not use a shop towel or equivalent cloth, and do not wear gloves during this operation.

Do not reuse the drained Automatic Transmission Fluid (ATF}.

After assembly, coat the joints or mating sections of the parts and the sections where the paint came off with rust

preventive paint of the same color.

N

2)

3)

4)

5)

Hold the cylinder comp. with in a vice as shown,

NOTE:

Take care not to tighten the vice excessively, as it damages
the cylinder comp.

Pour approximately 30 cm? (1.0 fl oz) of Automatic Trans-
mission Fluid (ATF) into the piston rod of the cylinder comp.

Genuine Honda Automatic
Transmission Fluid (ATF)
DEXRON® or equivalent

Recommended
oil

{2] CYLINDER COMP.

[1]
VICE

Check the free piston for wear and damage and replace if
necessary.

Install a new backup ring and O-ring on the free piston.

After inspection, push in the free piston slowly until it
bottoms out.

Pour new Automatic Transmission Fluid (ATF) up to the upper
limit (i.e. lower edge of the threaded section} of the piston
rod.

(2]
FREE PISTON ‘—’. BACKUP RING

(3]
0O-RING

(4]
CYLINDER

11
POUR UP TO THE UPPER
LIMIT OF THE THREADED

14-13
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6) Install a new O-ring at the bottom {i.e. nut side) of the piston

rod comp.

7) Install a new O-ring on the cylinder cap of the piston rod

comp.

8) Set the cylinder cap at the bottom {i.e. nut side) of the piston
rod comp., and install the piston rod comp. in the cylinder

comp.

NOTE:

piston rod comp. into the cylinder comp.

When installing the piston rod comp., do not push the

[l
CYLINDER

[2] PISTON ROD

/ COMP.

(31
CYLINDER CAP

O-RING

9) Using the special tool, tighten the cylinder cap to the specified

torque.
TORQUE: 162 N-m {16.5 kgf-m, 119 Ibf-ft)

TOOL:

¢ 6 pin type wrench 07SPA-ZW10100

10) Pour new Automatic Transmission Fluid {(ATF) to the upper

limit of the right and left trim cylinders.

11) Install a new dust seal inside the rod guide comp.
Install a new O-ring and oil seal on the rod guide comp.

12) Install a new backup ring and O-ring on the piston rod B.

2]

CYLINDER CAP

[11

¢6 PIN TYPE
WRENCH
07SPA-ZW10100

[l

POUR UP TO THE UPPER
LIMIT OF THE THREADED
SECTION

[1] DUST SEAL

/ (2]

OIL SEAL

[3]
ROD
GUIDE
COMP.

[4] O-RING

[5] PISTON
ROD B

N

0

[6]
BACKUP
RING 8

[4] O-RING

14-14
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13) Set the rod guide comp. on each piston rod B. Hold the right

and left trim cylinders at an angle, and insert each piston
rod B in the respective trim cylinder.

NOTE:

Do not install the piston rod Bs by pushing them into the
respective trim cylinders.

14) Install piston rod B in the right and left trim cylinders slowly.

15} Holding piston rod B in place, tighten the rod guide comp.
against the cylinder comp.

Tighten the other rod guide comp. against the cylinder comp.
in the same manner.

NOTE:

Take care not to push the piston rod B into the trim

cylinders when tightening the rod guide comp. against
the cylinder comp.

16} Using the special tool, tighten the right and left rod guide
comps. to the specified torque.

TORQUE: 78 N-m (8.0 kgf-m, 58 Ibf-ft)

TOOL:

¢ 4 pin type wrench 07SPA-ZW 10200

17) Check the manual valve for wear and damage and replace if
necessary.

18) Tighten the manual valve against the pump assembly
securely.

TORQUE: 3.5 N-m (0.35 kgf-m, 2.5 Ibf-ft)

Install the internal circlip.

19) Install the five new O-rings and orifice collar in the cylinder

comp., and install the pump assembly on the cylinder comp.
using socket bolts A and B.

TORQUE: 8.3 N°m {0.85 kgf-m, 6.1 Ibf-ft)

[1] ROD GUIDE
COMP. (2)

[2]1 ¢4 PIN TYPE WRENCH
07SPA-ZW10200

(11 PUMP ASSEMBLY

(2]
INTERNAL
CIRCLIP

bor

[3] MANUAL VALVE

[2]
PUMP ASSEMBLY

[3] O-RING (5)

()]
SOCKET
BOLT A

[4] ORIFICE COLLAR

[5] SOCKET BOLT B {2)

14-15
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20) Fill the pump assembly fully with new Automatic Trans-'
mission Fluid (ATF).

(11
PUMP ASSEMBLY

21) Check filter B for clogging and damage. Replace filter B if it [2] DRIVE JOINT
is damaged.

Blow air through filter B if it is clogged. Clean filter B carefully ["TE B
to avoid damage. FILTER

22) Install filter B and the drive joint on the pump assembly.

PUMP ASSEMBLY

23} After installation, check filter B for bubbles. Remove the
bubbles with the oil bottle or an equivalent tool if necessary.

NOTE:

Be sure to remove the air bubbles, or it will cause air in
the system.

24) After removing the air bubbles, fill the pump assembly fully
with Automatic Transmission Fluid (ATF} again.

OIL BOTTLE

25) Install a new O-ring on the power tilt motor assembly. (1] O-RING-

MOTOR ASSEMBLY
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26) Insta!l th.e power tilt_mqtor assembly on the pump assgmbly (1] [3] HEX. BOLT (4) [4]
by aligning the projection on the motor assembly with the

cutout in the drive joint.
Tighten the four hex. bolts to the specified torque.

TORQUE: 5 N-m (0.5 kgf-m, 3.6 Ibf-ft)

27) Install a new O-ring on the cylinder comp. Install the oil tank
on the cylinder comp., and tighten the three hex. bolts to the
specified torque.

TORQUE: 5 N-m (0.5 kgf-m, 3.6 Ibf-ft)

28) Remove the oil tank cap. Pour new Automatic Transmission
Fluid (ATF) to the upper limit of the oil tank filler port.

Oil capacity 0.68 ¢ (0.72 US qt, 0.60 Imp qt) ]

NOTE:

Do not overfill with ATF. Pouring the ATF while it is flowing
out of the filler port will overfill the tank, and that will
damage the oil seal of the motor when each rod is
compressed.

29) After filling the oil tank with ATF, bieed air from the power
tilt/trim assembly (without mounting on the outboard motor)
(P. 14-18).

MOTOR

PROJECTION l | POWER TILT
ASSEMBLY

CUTOUT IN THE
DRIVE JOINT

[1] OIL TANK

[2]
HEX. BOLT
3)

[31 O-RING

2
2 e o

UPPER

LMIT )

{1
OIL TANK CAP

14-17
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c. AIR BLEEDING

<Power trim/tilt assembly not mounted on the outboard motor>

* Bleed air from the unit whenever the power trim/tiit
assembly is disassembled.

» Be sure to perform the air bleeding in the following order.
Air bleeding without mounting the unit on the outboard
motor; Check on blow pressure; Air bleeding after mounting
the unit on the outboard motor.

Connect each cable to operate the power trim/tilt assembly.

- Connect the positive (+) and negative (-) starter cables (P. 17-
8).

- Connect the power tilt motor 2P connector to the power tiit
relay.

- Be sure that the starter cables are connected to the battery.
1} Hold the power trim/tilt assembly vertically.

2) Push the “DN" side of the power tilt switch to compress
each rod fully.

3) Push the “UP” side of the power tilt switch to extend each
rod fully.

4) Remove the oil tank cap with each rod extended fully. Check
whether the Automatic Transmission Fluid (ATF) is at the
upper limit of the filler port.

If ATF does not flow out of the filler port, add ATF until it
flows out.

NOTE:

Check the fluid level with the rods fully extended.
Note that ATF will spurt out when the oil tank cap is
removed with the rods fully compressed.

5) After adding ATF, repeat the procedure from step 2 through
4 two or three times to bleed air from the unit.

6) Be sure that the rods extend and compress during the step
5 operation.

* When the rods extend and compress fully, perform the
blow pressure check (P. 14-20) and air bleeding with the
unit mounted on the outboard motor (P. 14-19).

* When the rods do not compress fully, perform the pro-
cedure explained under <when the rods do not compress
fully> (P. 14-19).

(A0

=
[1] POWER TILT MOTOR
2P CONNECTOR
N —

(2]

UPPER S\ ——-—

LIMIT —_—
]
POWER TILT SWITCH

14-18
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<When the rods do not compress fully>

1)

2)

3)

4)

With the rods extended fully, push the “UP” side of the power
tilt switch until the unit blows again. Push the “DN" side of
the power tilt switch, and be sure that the rods compress.

If the rods compress fully, go to the blow pressure check
{P. 14-20).

If the rods do not compress after the step 1 operation, push
the “DN" side of the power tilt switch while pushing the
piston rod B, and check whether the rods compress.

if the rods compress fully, go to the blow pressure check
{P. 14-20).

If the rods still do not compress after the step 2 operation,
loosen the manual valve and compress each rod. Tighten
the manual valve securely again. Push the “UP” side of the
power tilt switch to extend the rods fully, then push the “DN”
side of the switch and check whether the rods compress fully.

If the rods compress fully, go to the blow pressure check
{P. 14-20).

If the rods do not compress after the above operations,
disassemble and reassemble the power trim/tilt assembly
(P. 14-11 through 17), and bleed air with the power trim/tilt
assembly not mounted on the outboard motor (P. 14-18).

<Air bleeding with the power trim/tilt assembly mounted on
the outboard motor>

Perform the following procedure after bieeding air without
mounting the power trim/tilt assembly on the outboard motor
and after checking the blow pressure.

1)

2)

Install the power trim/tilt assembly on the outboard motor
securely (P. 14-2).

Push the "UP” side of the power tilt switch, and raise the
outboard motor to the uppermost position.

Remove the oil tank cap, and check whether the Automatic
Transmission Fluid (ATF) is at the upper limit of the oil fifler
port. Add ATF if necessary.

31
MANUAL VALVE

[1] POWER TILT SWITCH
\

> B

(2] 1
PISTON RODS B

[2]
UPPER
LIMIT

4’L
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3} Lower the outboard motor slowly to the lowermost position
by loosening the manual valve.

4) Tighten the manual valve securely.

5) Hold the outboard motor in the lowermost position for five
minutes.

6) Then, push the “UP” side of the power tilt switch, and raise
the outboard motor to the uppermost position. Hold the
outboard motor in this position for five minutes. After five
minutes, check the fluid level in the oil tank.

7) Repeat the procedure from step 3 through 6 five times.

d. BLOW PRESSURE CHECK

After bleeding air from the power trim/tilt assembly without
mounting on the outboard motor and checking each rod for
proper compression, perform the following operation in the
same manner as bleeding air without mounting on the outboard
motor.

» Be sure each rod is extended fully.

* Check the blow pressure both at the upper and lower
chambers.

<Lower chamber blow pressure>

1) Remove the internal circlip and manual valve from the power
trim/tilt assembly.

NOTE:

A small amount of oil will flow out when the manual valve
is removed. Catch it with a container or suitable material.

2) Tighten the special tool (oil pressure gauge joint B) to the
manual valve installation section as shown.

TORQUE: 9 N-m (0.9 kgf-m, 6.5 Ibf-ft)

3) Attach the presure gauge {commercially available) which
measures 14,710 kPa (150 kgf/cm?, 2,133 psi) or above [P/F
1/4] to the special tool (0il pressure gauge joint B).

TOOL:

Oil pressure gauge joint B 07SPJ-ZW10200

[1] MANUAL VALVE

[2] TO TIGHTEN [3] TO LOOSEN

(1] MANUAL VALVE

[2] INTERNAL CIRCLIP

[1] OIL PRESSURE GAUGE JOINT B
{Lower chamber)
07SPJ-ZW10200

S TOOL

[2] OIL PRESSURE
GAUGE JOINT A
{Upper chamber)
07SPJ-ZW10100

(31
PRESSURE GAUGE

{Commercially
available) ‘b

(1] OIL PRESSURE GAUGE
JOINT B
‘{Lower chamber)
07SPJ-ZW10200
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4) Remove the oil tank cap and check whether the Automatic!

Transmission Fluid (ATF) is at the upper limit of the filler
port (P. 14-17).

5) Push the “DN" side of the power tilt switch to compress each
rod fully.

6) Push the “UP” side of the power tilt switch to extend each
rod fully again, and measure the lower chamber blow
pressure.

Lower chamber | 8,826 - 11,768 kPa (90 - 120 kgf/cm?,

blow pressure 1,280 - 1,707 psi)

7) If a sharp pressure drop is observed, check the power tilt
motor for a damaged oil seal (P. 14-24).

If the blow pressure is lower than the specified pressure,
check for oil leaks.

8) Measure the upper chamber blow pressure.

<Upper chamber blow pressure>

1} After measuring the lower chamber biow pressure, remove
the special tool {oil pressure gauge joint B) and the pressure
gauge with each rod fully extended.

2) Tighten the upper chamber special tool {oil pressure gauge
joint A).

TORQUE: 9 N-m (0.9 kgfm, 6.5 Ibf-ft)
3) Attach the presure gauge (commercially avaitabie) which
measures 14,710 kPa (150 kgf/cm?, 2,133 psi) or above [P/F

1/4] to the special tool (oil pressure gauge joint B).

TOOL:
Oil pressure gauge joint A 07SPJ-ZW10100

[2] OIL PRESSURE GAUGE

JOINT A
1l (Upper chamber)
PRESSURE GAUGE 07SPJ-ZW10100
{Commercially
available)
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4)

5)

6)

7)

8)

Remove the oil tank cap and check whether the Automatic
Transmission Fluid (ATF) is at the upper limit of the filler
port (P. 14-17).

Push the “DN” side of the power tilt switch to compress each
rod fully, and measure the upper chamber blow pressure.

Upper chamber | 3,923 - 7,355 kPa (40 - 75 kgf/cm?,
blow pressure 569 - 1,067 psi)

If the blow pressure is lower than the specified pressure,
check for oil leaks.

After checking, push the “UP” side of the power tilt switch.
With each rod extended fully, remove the special tool and
install the manual valve and internal circlip.

Recheck the Automatic Transmission Fluid (ATF) level (P. 14-
17).
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5. POWER TILT MOTOR ASSEMBLY -
VARNISHED
a. DISASSEMBLY TEFLON TUBE

1)

2)

3)

4)

5)

6)

7)

8)

Untape the varnished teflon tube, and pull the tube to the
connector side.

Remove the 4 x 16 mm screw. Pull out the wire holder and
the two grommets from the yoke assembly, and move them
to the tube side.

NOTE:

Pull out the grommets with care not to damage them.

Remove the two 4 x 16 mm screws (P. 14-24).

Wrap the armature shaft with a shop towel or equivalent
material to protect, and hold the shaft with pliers.

Pushing the two motor wires toward the yoke assembly,
remove the armature/front bracket assembly from the yoke
assembly.

Remove the armature from the front bracket.

NOTE:

Do not allow the commutator to hecome contaminated

with oil or grease.

Disconnect the blue wire terminal while holding the breaker
assembly with a screwdriver.

NOTE:

Do not disconnect the blue wire terminal without holding
the breaker assembly, or it can cause damage to brush
holder B. Be sure to disconnect the terminal while holding
the breaker assembly.

Remove the two screws. Remove brush holder A and B, brush
assembly, two springs and the breaker assembly.

NOTE:

Take care not to touch the bimetal part of the breaker

assembly.

Remove the oil seal and metal from the front bracket (P. 14-
24).

[2]

WIRE HOLDER (4]

4 x 16 mm SCREW
(STAINLESS STEEL)

{1
GROMMETS

(5]
YOKE ASSEMBLY

[2] FRONT BRACKET [3] YOKE ASSEMBLY

MOTOR WIRES

PLIERS [5] ARMATURE

[3]1 BREAKER ASSEMBLY

[4]
BRUSH
ASSEMBLY

[2] BRUSH HOLDER B

[11
4x10 mm
SCREW (2)

(8l
BLUE WIRE

(7]
TERMINAL GREEN WIRE
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[2]
4 x 16 mm SCREW
(STAINLESS STEEL)
1.4 N*m (0.14 kgfem,
1.0 Ibfeft}
[3]
YOKE ASSEMBLY
_@ ASSEMBLY: P. 14-27
(1 Make sure there are
no obstructions on
ARMATURE the magnets.
INSPECTION: P. 14-25
ASSEMBLY:

* Check the commutator surface
for rust and damage, and dress
with a fine emery paper if
necessary.

+ Do not allow the commutator to
become contaminated with oil or

\/0’: h
W\

=3
"//\
s

TRy ¢
0
0

grease.
\\" N4
YRl :
[17] il . S
BLUE WIRE ! e
/\/

[16] \‘
GREENWIRE —w—_____

4 x 10 mm SCREW (2)

[15] o]
BRUSH HOLDER A \’@ BRUSH HOLDER B
[14] : /é © [6]
BRUSH ASSEMBLY & BREAKER ASSEMBLY
| INSPECTION: P. 14-25 ] L INSPECTION P. 14-25
NOTE:
Do not touch the bimetal part.
(7]
3] METAL
BRUSH SPRING (2)
(8]
O-RING
[9]
FRONT BRACKET
[12]
[10]
OlL SEAL 4 x 16 mm SCREW (2)
ASSEMBLY:

« Do not reuse.
«~ Instalt with the lip ’_@
outward (toward
pump assembly). [11] o
Apply heat resisting
( grease to the lip. )
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b. INSPECTION

®BRUSH LENGTH

Measure the brush length.
If brush length is less than the service limit, replace the brush.

STANDARD SERVICE LIMIT
9.8 mm (0.39 in) 4.8 mm (0.19 in)
o®BREAKER ASSEMBLY

Check for continuity between the brush and terminal. Replace
the breaker assembly if there is no continuity.

®&MICA DEPTH

If the grooves are clogged or mica depth is less than the service
limit, recut the grooves using a hacksaw blade or a small file.

SERVICE LIMIT 0.5 mm (0.020 in) |

%Q é ;L 0.5 mm
[ (0.020 in)

©ARMATURE
CONTINUITY CHECK~SEGMENTS

Check for continuity between each segment. If an open circuit
exists between any two segments, replace the armature.
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SHORT CIRCUIT TEST-CORE-TO-COMMUTATOR

Check for continuity between the commutator and armature coil
core.

If continuity exists, replace the armature.

SHORT CIRCUIT TEST-SHAFT-TO-COMMUTATOR

Check for continuity between the commutator and armature
shaft.

if there is continuity, replace the armature.

SHORT CIRCUIT TEST-ARMATURE

Place the armature on an armature tester (commercially
available.)

Hold a hacksaw blade close to the armature core. If the blade is
attracted to the core or vibrates when the core is turned, the
armature is shorted. Replace the armature.
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c. ASSEMBLY

1)

2)

3)

4)

5)

6)

7)

8)

9)

Install the O-ring, oil seal and metal on the front bracket (P.
14-24).

Install the breaker assembly and brush holder B, and tighten
the screws. .

Connect the blue wire terminal to the breaker assembly.

NOTE:

Do not touch the bimetal part of the breaker assembly.

Install the brush holder A on the front bracket. With the brush
assembly terminal above the green wire terminal, tighten
together with the green wire terminal.

Be sure that the brush assembly terminal and the green wire
terminal contact the respective projections as shown.

Install the two springs and install the armature on the front
bracket while pushing the brush terminal into the holder.

Wrap the armature shaft with a shop towel or equivalent
material, and hold the shaft with pliers.

Pulling the two motor wires of the yoke assembly side, install
the armature/front bracket assembly on the yoke assembly.

If it is hard to install the armature/front bracket assembly on
the yoke assembly, check whether the armature shaft is out
of position.

After installation, check the armature for smooth rotation,
and tighten the two 4 x 16 mm screws.

After tightening the two 4 x 16 mm screws, connect the motor
assembly 2P connector and check whether the motor turns.
If the motor does not turn, disassemble the power tilt motor
assembly again, and check whether the blue wire terminal
is disconnected.

Install the two grommets and wire holder on the yoke
assembly.

Tighten the 4 x 16 mm screw (stainless steel screw) to the
specified torque. Do not overtighten it.

TORQUE: 1.4 Nm (0.14 kgf-m, 1.0 Ibfft)

[1] FRONT BRACKET

[11] W
BRUSH ©

HOLDER B

[81 BLUE WIRE [7] TERMINAL GREEN WIRE

[2]) BREAKER ASSEMBLY

[3]
BRUSH
ASSEMBLY

[5]
BRUSH
HOLDER A

[6]

[2] ARMATURE

11
SHOP TOWEL

[3] SHAFT

[4] MOTOR
WIRES

YOKE ASSEMBLY
[6] FRONT BRACKET

1]
WIRE HOLDER

[2]
VARNISHED
TEFLON TUBE

(3]
4 x 16 mm SCREW
(STAINLESS STEEL)

[4]
GROMMET (2) -
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10} Tape the varnished teflon tube with heat resisting tape, so [3] HEAT RESISTING TAPE
that the distance from the wire holder end to the tube end is (WRAP BY TWO OR

11) Install the power tilt motor assembly on the power trim/tilt

12 mm (0.5 in) or less as shown. I
assembly. Coat the joints or mating sections of the parts and -

l THREE WINDS.)

-

the sections where the paint came off with rust preventive {ﬁRNISHED
paint of the same color. TEFLON TUBE
~
12) Bleed air from the power trim/tilt assembly without mounting P
on the outboard motor (P. 14-18). (1
12 mm

(0.5 in) .
or below
(|
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15. STEERING ROD/REMOTE
CONTROL BOX B 1 1o Ta0h

1. STEERING ROD 3. CONTROL PANEL (OPTIONAL PART)
2. REMOTE CONTROL BOX (OPTIONAL PART)

1. STEERING ROD

a. REMOVAL/INSTALLATION

1
TILTING BOLT
CAP
91 5% b [2]
STEERING PLATE 10 x 28 mm STUD BOLT (2)
(Optional part) {Optional part)
[8]
10 mm SELF-LOCKING
NUT (2)
(Optional part) {L\\“\\\

- s N
©
o

(7]
3/8-24 UNF BOLT

22 N-m (2.2 kgf-m, 16 Ibf-ft) |\;§

{61 10 mm WASHER (3)

[3]
_@ STEERING ROD
[5] STEERING ROD
COLLAR

(4]
3/8-24 UNF SELF-LOCKING
@ NUT (2)

22 Nem (2.2 kgfem, 16 Ibfsft)
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2. REMOTE CONTROL BOX (OPTIONAL PART)

a. DISASSEMBLY/ASSEMBLY

o SIDE-MOUNT REMOTE CONTROL BOX

REMOTE CONTROL CABLE:
[21
CONTROL 5 x 25 mm SELF-TAPPING
BOX COVERC SCREW (7)
2 Nem (0.2 kgfem, 1.4 Ibfft) |
(12

6 mm LOCK PIN (2)
(4]

(11

REMOTE CONTROL
6 mm WASHER (2) CABLE (Throttle side)
[10] | ADJUSTMENT: P 3-10 |

SHIFT PIVOT (2)

91
5 x 12 mm OVAL
SCREW (2)

(8]

FAST IDLE LEVER [5]

CABLE CLAMP
SPACER

(6]
REMOTE CONTROL
CABLE (Shift side)

| ADJUSTMENT: P. 3-13

{71
CONTROL
BOX COVER B
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ELECTRIC COMPONENTS: 21
EMERGENCY STOP SWITCH
] | INSPECTION: P. 17-29
WARNING BUZZER

| INSPECTION: P. 17-30

[3]
IGNITION SWITCH

] INsPECTION: P. 17-29 |

[10]
THROTTLE SWITCH

INSPECTION: P. 17-30 |

[4]
POWER TILT CORD
CLAMP

9]
5 x 8 mm SELF-TAPPING
SCREW (2)

[5]
16 mm HEX. NUT

| 1.5 Nem (0.15 kgf*m, 1.1 Ibf+ft)

(8]
SPARE EMERGENCY
STOP SWITCH CLIP

20 mm HEX. NUT

71
22 mm NUT

| 4.8 N-m (0.49 kgfom, 3.5 Ibfeft)

[11]
INDICATOR LIGHT
[OiL PRESSURE LIGHT/

OVERHEAT LIGHT] \

INSPECTION: P. 17-29 |

(6]
20 mm HEX. NUT
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SLIDING PLATE: -
[26] 4 mm E-CLIP 8 mm WASHER
5 mm WASHER &) [6]
i 6 mm WASHER (2) 5 mm HEX. NUT
{25] FAST IDLE WHEEL [71
() @& 5x 16 mm
< HEX. BOLT
N2
b £ )
[24] g%
FAST IDLE « \I
SPRING
ox. [8]
5 x 10 mm SELF-TAPPING
6 x 10 mm
[22] SPRING SETTING
PLATE T
{211 5 mm — ] (9]
WASHER LINK JOINT
[201 BRACKET
4 x 10 mm SELF-TAPPING —7—u___| ,[101
SCREW LINK JOINT
[19] 4 mm WASHER ARM
[18] SWITCH START .
[111]
[17] CAM LINK JOINT
6 x 6 mm PIN COLLAR (2)
ASSEMBLY: [12]
Install in the concave area of the SLIDING PLATE
control wheel as shown. 113]
SLIDING PLATE
COLLAR

[14]

13 x 13 mm
FAST IDLE DETENT ROLLER

[15]

12.7 x 23.9 mm

FAST IDLE DETENT SPRING
[16]
CONTROL WHEEL

® SLIDING PLATE/COLLAR INSTALLATION

Install the sliding plate with the “UP” mark facing up. Attach the
sliding plate collar to the sliding plate with its opening toward
the opposite end of the “UP” mark side of the sliding plate and
the lip facing down.

[1] SLIDING PLATE
COLLAR

{2] SLIDING PLATE
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REMOTE CONTROL LEVER:
(5]
(4] 6 mm HEX. NUT
4 mm [6]
[3] WASHER (2} 5 x 10 mm SELF-TAPPING
8 x 35 mm HEX. BOLT SCREW
2 WASHER (71
E
" 8 mm WA & mm WASHER
CONTROL WHEEL [8]
NEUTRAL SWITCH
SPACER
[23] 9]
28 mm WASHER FRICTION ADJUSTING
BOLT
[22]
SHIFT LINK ARM
(10]
- THROTTLE FRICTION
BLOCK
[21]) \
9.8 x 27.1 mm \4 {11} 3 mm E-CLIP
SHIFT DETENT SPRING
[12] 5 x 10 mm SELF-TAPPING
SCREW
e
[20] [13] SPRING SETTING
9x 10 mm PLATE
SHIFT DETENT ROLLER (4]
6 mm WASHER
[19]
REMOTE CONTROL
BOX HOUSING A
[18]
HARNESS GUIDE
GROMMET
[17]} [15])
NEUTRAL LOCK 6 x 16 mm SELF-TAPPING
BLOCK SCREW (2)

[16]
REMOTE CONTROL LEVER
ASSEMBLY
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[2]
REMOTE CONTROL
LEVER SPRING -
NEUTRAL RELEASE
LEVER
[
REMOTE CONTROL [4]
LEVER GRIP 5 x 10 mm SCREW
[5]
LEVER SETTING

PLATE

[10] (6]

TAPP REMOTE CONTROL
g ‘):( F;IEZ v:’nm SELF-TAPPING LEVER
[11]
POWER TRIM/
TILT SWITCH
| INSPECTION: P. 17-26
[9]
WIRE HARNESS
CLIP
[7]
LEVER CAP

(8]
5 x 12 mm OVAL
SCREW
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3. CONTROL PANEL (OPTIONAL PART)
a. DISASSEMBLY/ASSEMBLY
(1
INDICATOR LIGHT 3]
[MIL/ALTERNATOR IGNITION SWITCH
INDICATOR LIGHT] | INSPECTION: P. 17-29
INSPECTION: P. 17-28 (5]
141 SWITCH
WIRE HARNESS PANEL
BAND CABLE
(2]
BUZZER
BRACKET

[18]
CONTROL
PANEL

[17]
22 mm NUT

4.8 N'm
(0.49 kgfem,
3.5 Ibfsft)

[16}

1.5 Nem (0.15 kgfem,
1.1 Ibfeft) 1]

{15]
EMERGENCY SPARE
LOCK CLIP

[14]
EMERGENCY CORD

[13]
5 x 40 mm SCREW (4)

16 mm HEX. NUT /®

TS S QAT \ s
O Zdvic iy z.
é iL gk e
> \
o®
[8]
[10) WARNING BUZZER
~ 5 mm FLANGE ! P 17-
NUT 14 | INSPECTION: P 17-30 |

6

TIE CABLE (2)

{71
SWITCH PANEL
HARNESS

| CONNECTION: P. 15-8 |

[11]1 5 mm SPRING [9]

WASHER (4) EMERGENCY STOP SWITCH

| INSPECTION: P. 17-29J

[12) 5 mm WASHER (4)
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o SWITCH PANEL HARNESS Bl | BLACK | Br | BROWN
CONNECTION: Y | YELLOW || O | ORANGE
) Bu| BLUE Lb | LIGHT BLUE
Connect each switch wire as shown. G |GREEN | Lg|LIGHT GREEN
[2] R | RED P | PINK
] Iﬁ;gv"\‘,’ﬁ.'é:mw W|WHITE |Gr|GRAY
TO SWITCH PANEL CABLE
© SN = [3]
> SV 17 = TO EMERGENCY
\ VN T\ STOP SWITCH
2 5 3 Y& —r
(D — ~
4 [ EED
8 12 i
2 @
[4]
TO METER HARNESS
f.—&_ﬁ

%
v/Bu{__]

BI/Y
éGrD

BI/
Bl
!

(5]
SWITCH PANEL
HARNESS SIDE

Y/G

BI/R

5 t

v

[10] INDICATOR
LIGHT

[9] IGNITION
SWITCH

©  CONTROL PANEL
>  SIDE
81D }-Bl—————
@
BI/Y—]
8]
EMERGENCY  [7]
STOP WARNING
SWITCH BUZZER
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16. CABLES/SHIFT LINK

HONDA
BF115A+130A

BRACKET/SHIFT ARM

1. SHIFT LINK BRACKET

2. SHIFT ARM/LINK ROD/NEUTRAL SWITCH

1. SHIFT LINK BRACKET

a. REMOVAL/INSTALLATION

1) Remove the engine cover (P. 3-5).

2) Remove the silencer case (P. 3-10).

[l
SHIFT LINK BRACKET
ASSEMBLY

DISASSEMBLY/
ASSEMBLY: P. 16-2

\ \
[11] ¥ ' =
WIRE HARNESS N
BANDS \
[10] LINK ROD .».Wﬂ}\i'
S \
91 INS S~
REMOTE CONTROL CABLE -
{Throttle side] @} A P
INSTALLATION: P. 16-4 :

ADJUSTMENT: P. 3-10

[8]
REMOTE CONTROL CABLE
[Shift side]

INSTALLATION: P. 16-2
ADJUSTMENT: P. 3-13

(7]

[2]
THROTTLE CABLE [Close side]

ADJUSTMENT: P. 3-10

[3]
THROTTLE CABLE

[Open side}
| ADJUSTMENT: P. 3-10

6 x 42 (2)

(4 .
2.0 mm COTTER PIN

a.lc;\ | Do not reuse. I
[5]

6 mm WASHER (5)

e

(61 6 mm LOCK PIN (2)

SHIFT PIVOT (2)
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OSHIFT LINK BRACKET ASSEMBLY DISASSEMBLY/ASSEMBLY

(1l

SHIFT LINK B 2]

SHIFT LINK
BRACKET

(3]
THROTTLE
ARM

[4]

(8]

6 mm WASHER
CLIP BRACKET D ‘ @/
§> %@/6 x 12 (2)

7

SHIFT SHAFT

I5]
3 x 18 mm SPRING PIN {2)

REMOVAL/INSTALLATION:

*sDo not reuse.

* Remove and install the 3 x
18 mm spring pins using
a commercially available
pin driver as shown.

(61 \
SHIFT LINK A / ‘

PIN DRIVER
{Commercially
available)
®REMOTE CONTROL CABLE (SHIFT/THROTTLE
CABLE)
INSTALLATION: (1}
<Shift side> CABLE OUTER SEAL
Before connecting the cable to the outboard motor, be sure that
the cable is connected to the remote control box side securely.
—fiT 1
1) Move the remote control lever fully to the “F” (Forward) side. -
2) Return the lever to the “N” (Neutral) position siowly.
l [2] MARK (A)
3} With the lever returned to the “N” {Neutral) position, mark [3] INNER CABLE
at the cable outer seal end of the inner cable [Mark {A}].

16-2
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4)
5)

6)

7)

8)

9)

!

Move the remote control lever fully to the “R” (Reverse) side.
Return the lever to the “N” {Neutral) position slowly.

With the lever returned to the “N” {(Neutral) position, mark
at the cable outer seal end of the inner cable [Mark (B)].

Mark at the mid point between the mark {(A) and mark (B) of
the inner cable [Mark (C)}.

Be sure that the shift arm end aligns with the neutral switch
end as shown. (Note that the detent spring roller must be
set in the shift arm groove [“N” {Neutral) position] securely.

If the shift arm end and neutral switch end are not in align-
ment, loosen the 6 x 12 mm flange bolt and adjust by moving
the detent spring right or left.

After adjustment, tighten the 6 x 12 mm flange bolt.

10} Install the shift pivot on the shift side cable.

11} Align the mark (C), that was made in the step 7, with the

cable outer seal end.

s i [ | | 7
[ /

MARK (B)

(11 [2]
MARK (A) MARK (B)

¢h

[3] MARK (C)

(&) (2] [3]
NEUTRAL ROLLER  DETENT SPRING
SWITCH

6x12

.ﬁ%_ R l
6] ©)

SHIFT ARM END AND (5]
NEUTRAL SWITCH END
ARE IN ALIGNMENT. SHIFT ARM

SHIFT ARM
GROOVE

l
SHIFT PIVOT

EE@ ¥ () E—
/ -
(2]
MARK (C)
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12) Push on the shift link A end lightly and check for play. if there
is play in the shift link A, set the link A at the center of the
play.

13) With the shift side cable in the condition of the above step 7,
connect the shift side cable to the shift link A while turning
the shift pivot so the shift pivot sets on the shift link A
smoothly.

NOTE:

Take care not to move the mark (C) and outer seal end out
of alignment. Hold the shift link A at the center of the play,
too.

14) After connecting the cable, move the remote control lever
back and forth and check for shift.

NOTE:

When it is hard to put the remote control lever in the “F”
(Forward) or “R” (Reverse) position with the engine
stopped, shift the gear while turning the propeller or
propeller shaft. Do not shift the gear with force, or damage
to the shift system can result.

15) If the gear is not in neutral by moving the remote controfl
lever from the “F” (Forward) to the “N” (Neutral) position,
remove the shift side cable and move the inner cable toward
the mark (A). Repeat the procedure from the step 12.

16) If the gear is not in neutral by moving the remote control
lever from the “R” (Reverse) to the “N” (Neutral) position,
remove the shift side cable and move the inner cable toward
the mark (B). Repeat the procedure from the step 12.

17) After adjustment, check operation of each lever. If the gear
is not in neutral securely, perform the step 15 or 16 again.

18) Connect the shift and throttle cables as shown.

<Shift side>
Insert the shift pivot from the top of the shift link A and secure
with the two washers and the lock pin as shown.

<Throttle side>

Insert the shift pivot from the reverse side of the throttle
arm and secure with the two washers and the lock pin as
shown.

[2] SHFT LINK A

{11

MARK (A)

{2]
MARK (C)

J —

{31 ADJUSTMENT
RANGE

[1] MARK (C)

2]
MARK (B)

s

n (] —

[3] ADJUSTMENT
RANGE

[5] SHFT LINK A

1
THROTTLE ARM

[2]
SHIFT PIVOT

[3]
WASHERS

{4]
LOCK PIN
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2. SHIFT ARM/LINK ROD/NEUTRAL SWITCH
a. REMOVAL/INSTALLATION
1) Move the remote control lever to the “N” (Neutral) position.
2) Remove the silencer case (P. 3-10).
(4]
[szl]*n ARM 2.0 mm COTTER PIN

INSTALLATION: 6x 12

After installing the (3 [5]

shift arm, adjust the 6 mm WASHER 6 mm WASHER

shift cable (P. 3-13).

[11
14 x 26 x 6 mm OIL SEAL

INSTALLATION: P. 16-6

[20]
6 mm
FLANGE
BOLT (2)
[19]
SEAL HOLDER

(18]

20 mm HEX. NUT
2.5 N'm (0.25 kgf-m,
1.8 Ibf-ft)

6x12

(17]
NEUTRAL SWITCH
BRACKET

[16]
NEUTRAL SWITCH

INSPECTION: P. 17-26
INSTALLATION: P. 16-6

(15]
PURSE LOCK
cup
[14]
NEUTRAL SWITCH
PLATE
[13]
26.9 x 2.4 mm O-RING
INSTALLATION:

* Do not reuse.
« Apply grease to
the O-ring.

(6]
SHIFT BUSHING
(71
DETENT SPRING
6x12
’ (8]
NEUTRAL SWITCH

2P CONNECTOR

WIRE HARNESS
CcLp

[10] LINK ROD
[11]
HARNESS CLIP
- [12]
SHIFT SHAFT B
INSTALLATION:

* Remove the seal holder from shift shaft B
with care not to raise shift shaft B.

* If shift shaft B is raised or gets out of place
in the mounting case, reposition shift shaft
B (P. 16-6).

» Assemble by aligning the aligning marks

securely, or it impairs proper shifting.
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o SHIFT SHAFT B ALIGNMENT 2]
Correct the shift shaft B from the condition of the seal holder SHIFT SHAFT B
being out of position. (11 1
STOPPER STOPPER

1} Turn the shift shaft B until the shift shafts A and B contact
the stoppers in the mounting case as shown.

|
* When turning in the same direction, it is all right for the
shift shafts A and B to be in contact with either the right or /
teft stopper. '

2) With the shift shafts A and B in contact with their respective | [6]
stoppers, turn the shift shaft B so that its gear is above the MOUNTING CASE
gear of the shift shaft A. Then, back off the shift shaft B slightly
until the gear of the shift shaft B engages with the gear of
the shift shaft A.

» Engage the gears with care not to move the shift shaft A.

3) After correcting the shift shaft B, check whether shifting can
be made properly.

4) Install the seal holder.

STOPPERS
® 14 x 26 x 6 mm OIL SEAL o
INSTALLATION: (1)4le szg :LG mm

1) Check that the O-ring is mounted on the seal holder. Install

the seal holder on the shift shaft B and tighten the 6 mm EI;:’S ,
flange bolt. l— (2]
/ TAPE
2) Wind the tape around the shift shaft B as shown.
SI——

3) Apply grease to the oil seal lips and the circumference, and Is-lf)?.lf)ER

install the oil seal with the lips toward down. ; P ™ (3]

(4] SHIFT SHAFT B O-RING

« Perform the same procedure when the 14 x 26 x 6 mm oil
seal is mounted on the seal holder.

1l
SHIFT ARM

¢ NEUTRAL SWITCH
INSTALLATION:

Move the shift arm and be sure that the arm end does not contact
the neutral switch wire.

NEUTRAL SWITCH

WIRE Arm end must not

contact the wire.
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17. ELECTRICAL EQUIPMENT BF115A+130A

1. COMPONENT LOCATION 5. FUSE BOX/POWER TILT RELAY
2. MAIN RELAY/SEPARATE CASE 6. REMOTE CONTROL CABLE A/ECM/
3. STARTER CABLE/POWER TILT SWITCH IGNITION COIL
4. STARTER MOTOR/STARTER MAGNETIC 7.90A FUSE BOX
SWITCH 8.INSPECTION

1. COMPONENT LOCATION

(2]

[11 OVERHEAT SENSOR
INSPECTION: P. 17-28
——— e e
(1) e = |
ECM
: P b- t\/\/
| TROUBLESHOOTING: P. 5-11 P = N
S :
2 lﬁ','* Q® — @/
X ~N
: |
[10] =
No. 2/No. 3 IGNITION COIL !
| INSPECTION: P. 17-28 | 4 _ |
[9] - ( (=] = q —
POWERTILTRELAY L1 2 o = b ’
| INSPECTION: P. 17-27 | | © & ’
oV
w —=
R Q @"\ —
(8] ° Y \Lj '
10A FUSE BOX 0
INSPECTION: P. 17-25 X
[7) I
30A FUSE BOXES &
0A FUSE BOX
INSPECTION: P. 17-25
| INSPECTION: P. 17-25
[4]
STARTER MAGNETIC
(6 SWITCH
POWER TILT SWITCH [INSPECTION: P. 1725
INSPECTION: P. 17-26 (5]

STARTER MOTOR
INSPECTION: P. 17-13 |
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131
ECT SENSOR
TROUBLESHOOTING:
P_ -
21 5-26
OIL PRESSURE SWITCH "
INSPECTION: P. 17-28 -
al ;RSC?;BLESHOOTING. B ERNATOR
FUEL INJECTORS INSPECTION: P. 6-5 and 7
INSPECTION: P. 5-45
TROUBLESHOOTING:
P. 5-50 and 52
=== N
@ ETge Tl @
< = MAP SENSOR
=t = =
S <= TROUBLESHOOTING:
N ¢ = 5 -\3)’ P.5-20
S |l
S A
- (71
/ JAC VALVE
\ — TROUBLESHOOTING:
\, (& _ P.5-33
» / @ = ' AN ’
\ Nl [8]
- ‘ < TP SENSOR
\ ( S TROUBLESHOOTING:
=~ 2 [i? P.5-22
. 7
R —
S < y/ I
| Y [91
S t=Vy] y MAIN RELAY
J— INSPECTION: P. 5-49
\ ﬁ TROUBLESHOOTING:
P.5-53
[10}
n1 NEUTRAL SWITCH
(2] FUEL PUMP UNIT | INSPECTION: P. 17-26
IAT SENSOR INSPECTION: P. 5-48 j
TROUBLESHOOTING:
P. 5-28
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{2]
TRIM ANGLE SENSOR

INSPECTION: P. 17-26

[1 3
POWER TILT MOTOR

INSPECTION: P. 14-25
and P. 17-26 (

¢ REMOTE CONTROL BOX

[5]
[4] POWER TRIM/TILT
INDICATOR LIGHT SWITCH
[OIL PRESSURE LIGHT/ T
OVERHEAT LIGHT) INSPECTION: P. 17-26 |

| INSPECTION: P. 17-29

[3]
THROTTLE SWITCH

| INSPECTION: P. 17-30

(2]
IGNITION SWITCH

INSPECTION: P. 17-29 i
A

[1i
EMERGENCY STOP J
SWITCH

INSPECTION: P, 1729 |— >

le]e)

< (6}
- WARNING BUZZER

¢ INSPECTION: P. 17-30
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o CONTROL PANEL
m\nmmc BUZZER 12
INDICATOR LIGHT
| INSPECTION: P. 17-30 [OIL PRESSURE LIGHT/
OVERHEAT LIGHT]

| INSPECTION: P 17-29

[4]
IGNITION SWITCH

| INSPECTION: P. 17-29

(3]
EMERGENCY STOP
SWITCH

INSPECTION: P. 17-29

®INDICATOR LIGHT [MIL/ALTERNATOR INDICATOR LIGHT]

O)

(O
O ) )

-

INDICATOR LIGHT

[MIL/ALTERNATOR
INDICATOR LIGHT]

| INSPECTION: P. 17-28
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a. REMOVAL/INSTALLATION
1) Remove the engine cover (P. 3-5) and the silencer case (P. 3-10).
2) Remaove the remote control {throttle and shift) cables (P. 16-1).
« Connect the cables properly by referring to the cable/harness routing (P. 2-31).
[4]
2] 6x25(2) NEUTRAL SWITCH
6 mm (3] 2P CONNECTOR
WASHER (2) ‘é‘ﬂ:l‘f HARNESS (5]
[1] INDICATOR
MAIN RELAY 3P CONNECTOR
INSPECTION: P. 5-49 6x12(3) (61
P. 5-53 ? 14P CONNECTOR
[71 REMOTE CONTROL CABLE A
121} 14P CONNECTOR
RELAY GROMMET (2) 18]
COLLAR (2) | 12 Nem (1.2 kgf-m, 9 Ibf-ft)
[19]
MAIN RELAY
4P CONNECTORS
o
,J SEPARATE CASE
6x12
[18] / 5x 10
CONNECTOR BRACKET B % g g:éLE CcLIP
| INSTALLATION: P. 17-6 BRACKET

[17]
WIRE CLAMP

(16}
REMOTE CONTROL
PLATE

[15]
REMOTE CONTROL STARTER CABLE
CABLE A
(14 [13] [12) UNDERCASE GROMMET A
6 mm WASHER 6 x 40 mm HEX. BOLT | INSTALLATION: P. 17-6

10 Nem (1.0 kgfem, 7 Ibfft) |
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¢ CONNECTOR BRACKET B

INSTALLATION:

1) Pass the remote control cable A between the projections on
the engine undercase as shown, and install the connector
bracket B.

2) Connect each connector to the connector bracket B, and
clamp the wires.

e UNDERCASE GROMMET A

INSTALLATION:

1) Pass the cables and harnesses through the undercase
grommet A.

[11 REMOTE CONTROL

(3]

PROJECTIONS [2] ENGINE UNDERCASE

[4] INDICATOR (5] REMOTE CONTROL

3P CONNECTOR CABLE A
ﬁéUTR ‘ L SWITCH (6]
A
2P CONNECTOR REMOTE
CONTROL
[2] CABLE A
WIRE HARNESS 14P CONNECTOR
cLIp
1
NEUTRAL
SWITCH
WIRE

@ ) | B \ 0
1) /

MAIN RELAY
[10]
MAIN RELAY -
WIRES WIRE CLAMP
[9] MAIN RELAY
4P CONNECTORS  [8] CONNECTOR
BRACKET B
[l [2] REMOTE CONTROL
REMOTE CONTROL CABLE [SHIFT SIDE]
CABLE [THROTTLE SIDE]
(6]
INDICATOR
WIRE [3]
UNDERCASE
GROMMET A

[51
SWITCH PANEL

CABLE [4] STARTER CABLE
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2) Route the starter cable so that the white tape end on the 1 [2]
cable is on the inner side of the undercase grommet A. REMOTE CONTROL CABLE UNDERCASE
[THROTTLE SIDE] GROMMET A

3) Route the switch panel cable and the indicator wire so that
the respective cable ties are on the inner side of the under-
case grommet A.

4) Check to see that the switch panel cable and the indicator
wire do not interfere with the throttle remote control cable.

{31 CABLE TIES

{4]
INDICATOR

(8]

WHITE TAPE

{71 [

STARTER SWITCH (5] /\

CABLE PANEL REMOTE CONTROL
CABLE CABLE [SHIFT SIDE]
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a. REMOVAL/INSTALLATION
» Disconnect the positive (+) and the negative (-) starter cables from the battery.
« Connect the cables properly by referring to the cable/harness routing (P. 2-31).
(11 [31
NEGATIVE (-) STARTER CABLE POSITIVE {+) STARTER CABLE

INSTALLATION: INSTALLATION: P. 17-10

Connect the cable at 10° from

the horizontal line as shown.

(4]
[2] HARNESS CLAMP
10° HARNESS CLIPS INSTALLATION:
Set the harness clamp so that the

opening faces the engine and the
power tilt switch wire does not
interfere with the stay.

=
QIR

=

)

=™

§x 128~ ONa)

11 (0
CABLE PLATE

(5]
POWER TILT SWITCH STAY

(101 10 mm WIRE

HARNESS CLIP
(6]

(8] CABLE PLATE POWER TILT SWITCH
INSTALLATION: i
Clamp only the positive (+) starter [ INSPECTION: F: 17-26
cable as shown.

[91-1 (71

NEGATIVE (-} (8] UNDERCASE GROMMET G

STARTER CABLE TIE
-, CABLE
INSTALLATION:
Tie up the cable tie and cut the
cable tie 5 mm {0.2 in) from the
POSITIVE (+) STARTER CABLE tie-up point.
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4. STARTER MOTOR/STARTER MAGNETIC SWITCH

a. REMOVAL/INSTALLATION

+ Disconnect the positive (+) and the negative (-} starter cables from the battery.

+ Connect the cables properly by referring to the cable/harness routing (P. 2-31).

Remove the ECM cover. (2] [4]
STARTER MAGNETIC MOUNT
(1] WIRE CLAMP SWITCH COLLAR (2)

INSPECTION: P. 17-25J

(31
RUBBER
CUSHION (2)

INSTALLATION:

Clamp the positive {+) and the
negative (-) terminal wires and
clamp the starter magnetic
switch wire.

1171
6 mm WASHER (2)

6x25(2)

[16]

POSITIVE (+) STARTER
MAGNETIC SWITCH
TERMINAL WIRE

INSTALLATION: P. 17-10

[15]

6 mm HEX. NUT (2)
4.9 N-m (0.5 kgfem,
3.6 Ibf-ft)

(14]
NEGATIVE (-) STARTER
MAGNETIC SWITCH
TERMINAL WIRE

[ INsTALLATION: P. 17-10 |

6x14
[12]
10 mm WIRE HARNESS CLIP
INSTALLATION:

Ciamp the positive {+) starter
cable.

(5]
STARTER MAGNETIC
SWITCH 2P CONNECTOR

(6]
8 mm HEX. NUT

10.8 Nem (1.1 kgfem,
8 Ibfeft)

POSITIVE (+) STARTER CABLE
| INSTALLATION: P. 17-10 |

(8]

é":, 10 x 35 (2)
L
BRACKET E [ 39 N-m (4.0 kgfm, 29 Ibf+ft)
(9]
[10]
STARTER MOTOR ?fia‘.ﬁ 3-1 mm
DISASSEMBLY/

ASSEMBLY: P. 17-11, 12, 17 and-18

Do not reuse.

INSPECTION: P. 17-13 through 16
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® STARTER MAGNETIC SWITCH TERMINAL WIRE  [17; 121 6 mm HEX. NUT
POSITIVE (+) :
INSTALLATION: TERMINAL WIRE &\ \

<Positive (+) terminal wire side>

1)

2)

Connect the positive {+) terminal wire to the starter magnetic
switch with the caulked part toward you.

Be sure that the terminal wire is connected at 20° from the
horizontal line as shown, and tighten the 6 mm hex. nut to
the specified torque.

TORQUE: 4.9 N-m (0.5 kgf-m, 3.6 Ibf-ft)

<Negative (-} terminal wire side>

1)

2)

3)

Connect the negative (-) terminal wire to the starter magnetic
switch with the caulked part toward you.

Be sure that the terminal wire is connected at 90° from the
horizontal line as shown, and tighten the 6 mm hex. nut to
the specified torque.

TORQUE: 4.9 Nem {0.5 kgf-m, 3.6 Ibf-ft)

After connecting the terminal wires, set the covers over the
respective terminals securely.

® POSITIVE (+) STARTER CABLE
INSTALLATION:

1)

2)

Connect the positive (+) starter cable at 10° from the
horizontal line as shown, and tighten the 8 mm hex. nut to
the specified torque. '

TORQUE: 10.8 N-m (1.1 kgf+m, 8 Ibf-ft)

After connecting the cable, set the cover over the terminal
securely.

(31
STARTER
MAGNETIC
SWICTH

(2]
6 mm HEX.
NUT

s

94
AL

[5]

Connect with
the caulked
part toward you.

[4] NEGATIVE (—)\
TERMINAL WIRE

[1] STARTER
MOTOR

POSITIVE (+)
STARTER
CABLE

(4]
STARTER
SOLENOID
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b. DISASSEMBLY/ASSEMBLY
NOTE:

After assembling the starter motor, apply waterproof sealing agent (Sumitomo 3M padding sealer No. 8533 or equivalent)
to the mating surface of each part (P. 17-16).

(2] (3]
BRUSH HOLDER BRUSH
ASSEMBLY: SPRING (4) 5]
P.17-18 (41 BRUSH SET

CLIP

Lmspscnon: P. 17-13
m
PACKING

(6] (71

PLATE REAR BRACKET
ASSEMBLY:
Apply grease to
the armature in-
stallation part.

(8l
BOLT SCREW (2)

5 Nem (0.5 kgfem,
3.6 Ibf-ft)

9]
5 x 8 mm SCREW (2)

2.5 N*m (0.25 kgfem,
1.8 Ibf-ft)

[16]
LEVER ] 0
: - o [10]
< ~ N, YOKE
= % N\ ASSEMBLY: P. 17-18
[1]1 PACKING Make sure there are no
- obstructions on the
\/ p - magnets.
[15]
STARTER SOLENOID [11] ’
ASSEMBLY ARMATURE
INSPECTION: P. 17-15 | _ﬁ INSPECTION: P. 17-13
ASSEMBLY:
[14] —-@ [12] PLANETARY | visually inspect the commutator
8 mm FLANGE NUT [13] STEEL GEAR (3) surface for dust, rust or other damage.
BALL If necessary, wipe it with a clean lint-
10.8 N-m (1.7 kgfem, free cloth. If rusted or damaged, dress
8 Ibfeft) with a fine emery cloth.
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NOTE:

After assembling the starter motor, apply waterproof sealing agent (Sumitomo 3M padding sealer No. 8533 or equivalent)
to the mating surface of each part (P. 17-16).

31
PINION GEAR STOPPER m
Do not reuse. [4] PINION GEAR

[2]

PINION GEAR [5]

SNAP RING FRONT BRACKET
DISASSEMBLY/ ASSEMBLY:
ASSEMBLY: P. 17-17 P. 17-18
Do not reuse.

1
6 x 22 mm SCREW (2)
6 Nm (0.6 kgfem, 4.3 Ibf-ft) |
L
N
Q)
[11]
RETURN SPRING
[10}
SNAP RING
DISASSEMBLY/

ASSEMBLY: P. 17-17
Do not reuse.

[9]
GEAR SHAFT STOPPER

(8]
OVERRUNNING
CLUTCH

INSPECTION:
P.17-16

[6]
GEAR SHAFT ASSEMBLY
| INSPECTION: P. 17-16 |
(7]
INTERNAL GEAR ASSEMBLY
ASSEMBLY:

Check the gear teeth for
damage before installation.
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c. INSPECTION

¢ BRUSH LENGTH

Measure the brush length. If brush length is less than the service
limit, replace the brushes as a set.

STANDARD SERVICE LIMIT
12.3 mm (0.48 in) 7.0 mm (0.28 in)
© INSULATION DEPTH

If the grooves are clogged or insulation depth is less than the

service limit, recut the grooves using a hacksaw blade or a small,

file.
STANDARD SERVICE LIMIT
0.4-0.5mm ]
(0.016 - 0.020 in) 0.2 mm (0.008 in}
o ARMATURE

Check the armature and shaft gear for wear and damage.

¢ COMMUTATOR 0.D.

Measure the commutator O.D. If the measurement is less than
the service limit, replace the armature with a new one.

STANDARD SERVICE LIMIT
29.4 mm {1.16 in} 28.8 mm (1.13 in})

INSULATION
DEPTH

COMMUTATOR

17-13
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(1]

¢ COMMUTATOR RUNOUT
DIAL GAUGE

Measure commutator runout using a dial gauge.

If the measurement is more than the service limit, replace the
armature with a new one.

SERVICE LIMIT

0.1 mm (0.004 in)

i2]
COMMUTATOR

2]

e COMMUTATOR CLEANING
COMMUTATOR

Check the commutator for damage, dust, dirt and metal particles.

if there is stain, irregularity and/or evidence of burning, clean
with an emery paper #500 or #600.

e ARMATURE
CONTINUITY CHECK - SEGMENTS

Check for continuity between each segment. If an open circuit
exists between any two segments, replace the armature,

SHORT CIRCUIT TEST - SHAFT - TO - ARMATURE

Check for continuity between the armature and armature shaft.

If there is continuity, replace the armature.

17-14
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SHORT CIRCUIT TEST - CORE - TO - COMMUTATOR

Check for continuity between the commutator and armature coil
core.

If continuity exists, replace the armature.

SHORT CIRCUIT TEST - SHAFT - TO - COMMUTATOR

Check for continuity between the commutator and armature
shaft.

If there is continuity, replace the armature.

SHORT CIRCUIT TEST - ARMATURE

Place the armature in an armature tester {commercially avail-
able).

Hold a hacksaw blade close to the armature core. If the blade is

attracted to the core or vibrates when the core is turned, the
armature is shorted. Replace the armature.

®STARTER SOLENOID

Check for continuity between the S terminal and yoke {ground)
as shown. There should be continuity.

Check whether there is continuity between the S terminal and
M terminal as well.

m
S TERMINAL
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#0OVERRUNING CLUTCH (2] GEAR SHAFT
ASSEMBLY

1) Check the overruning clutch for smooth axial movement.
Cilean or apply grease to the spline, if necessary.
if the overrunning clutch does not move smoothly after

cleaning or coated with grease, replace the overruning clutch
or the gear shaft assembly.

1]
OVERRUNNING
CLUTCH

2) Turn the gear shaft assembly by holding the overruning [2] GEAR SHAFT
ctutch. The gear shaft assembly should turn only clockwise. ASSEMBLY

If the clutch turns freely in both directions or if it does not
turn at all, replace the overrunning clutch.

3} Check the pinion gear teeth for wear and damage and replace

if necessary.
NOTE:
- 1
If the pinion gear is worn or damaged, the flywheel ring {')\]IERRUNNlNG x
gear must be inspected. CLUTCH

®WATER-RESISTING SEALANT APPLICATION POINTS

After assembling the starter motor, apply a sufficient amount of water-resisting sealant (Sumitomo Three-M Padding
Sealer 8533 or equivalent) to the mating surfaces shown below.

[4]

(1] [3]
CAULKING PART CAULKING PART ST CH S EBLY AND
OF CASE OF CASE

[2] MATING SURFACE

WIRE, GROMMET AND

REAR BRACKET (5]

1 SWITCH MOUNTING
_ SCREW

,
pradu

==

(7] [6] PACKING AND FRONT

SCREW AND REAR BRACKET
MATING SURFACES YOKE MATING BRACKET MATING

SURFACES SURFACE
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® PINION GEAR SNAP RING
{2]
DISASSEMBLY: SWITCH
Pinion gear snap ring disassembly and reassembly must be
made with the pinion gear extended. O
. D 131 ©

1) Connect to the battery as shown. Turn the switch ON and let ®) 12v

the pinion gear extend. <— BATTERY

CAUTION: 2

Do not turn the switch ON f ds. (1
o not turn the switch ON for more than 10 seconds S TERMINAL

2) With the pinion gear extended, attach a commercially
available socket or equivalent to the pinion gear.

Remove the pinion gear stopper from the snap ring by
tapping on the socket or equivalent.

3) Remove the snap ring from the groove of the overrunning
clutch.

ASSEMBLY:

1} Let the pinion gear extend in the same procedure as

disassembly.

2) Install a new pinion gear stopper on the overrunning clutch.
Install a new pinion gear snap ring in the groove of the
overrunning clutch.

3) Install the snap ring in the groove of the pinion gear stopper.

® SNAP RING
DISASSEMBLY:

1} Prepare a pipe to the following specifications.
»|.D.: approx. 11 mm (0.4 in)
» 0.D.: approx. 156 mm (0.6 in)
» Length: approx. 20 mm (0.8 in})

2) Raise the gear shaft assembly. Note that the end of the gear
shaft assembly must be out of the overruning clutch end a
little at this time.

NOTE:
Take care not to hit the internal gear assembly.

[2] OVERRUNNING CLUTCH

[1]1 PINION
GEAR

(31

SOCKET OR
EQUIVALENT

0.D.: 28.2 mm (1.1 in)
I.D. :23.0 mm (0.9 in)

(8]
PINION GEAR
SNAP RING [4]
SNAP RING

(71 (5]

PINON GEAR SEaR SHAFT

STOPPER
(1] PINION GEAR (2]

+ (6] OVERRUNNING
PINION GEAR CLUTCH
ASSEMBLY |

[1] [2] GEAR SHAFT
PIPE STOPPER
\ —
. 4 ] o !
(4] —~\
OVERRUNNING [3] GEAR SHAFT
CLUTCH ASSEMBLY
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3) Set the pipe prepared in the step 2 over the gear shaft
stopper, and remove the gear shaft stopper from the snap (1]
ring by tapping on the pipe. /‘________ PIPE
4) Remove the snap ring from the groove of the gear shaft
assembly.
ASSEMBLY: J
1) Install a new gear shaft stopper on the gear shaft assembly
in the same procedure as DISASSEMBLY. /’ (2]
. . 3] GEAR SHAFT
Install a new snap ring in the groove of the gear shaft SNAP RING STOPPER
assembly.

2) Raise the overruning clutch, and install the snap ring in the
groove of the gear shaft stopper.

[1] PROJECTION 5

DENT

oFRONT BRACKET/YOKE/BRUSH HOLDER

ASSEMBLY:

1) Install the armature in the yoke.

2) Assemble the yoke and front bracket by aligning the (4
projections on the yoke with the dents in the front bracket. YOKE [3] FRONT BRACKET

3) Assemble the brush set and spring plate with the brush
holder, and secure with the clips. (1] GROMMET

4) Assemble the brush holder assembly with the armature’s
commutator by aligning the grommets on the brush holder
assembly with the dents in the yoke.

(2]
DENT

5) Install the rear bracket, and tighten the two 5 x 8 mm screws
and the two bolt - screws to the specified torque.

TORQUE: (4]
Bolt screw: 5 Ne-m (0.5 kgf-m, 3.6 Ibf-ft) BRUSH HOLDER
5 x 8 mm screw: 2.5 Nom (0.25 kgf-m, 1.8 Ibf-ft) ASSEMBLY (3] YOKE
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a. REMOVAL/INSTALLATION
» Disconnect the positive (+) and the negative (-) starter cables from the battery.
» Connect the cables properly by referring to the cable/harness routing (P. 2-31).
(51
HARNESS CLIP (2)
" INSTALLATION:
Set with th i fth
[2] POWER TILT RELAY olip facing upr e
RELAY INSULATOR INSPECTION: P. 17-27 '
t [6] WIRE HARNESS
1 (31 CLIP (2)
COLLAR (2) RELAY
GROMMET (2) [7] 10A BLADE FUSE (2)
INSPECTION: P. 17-25
6x25(2)
(8]
% FUSE BOX
/( l COVER (3)
M~ {91 30A BLADE
\ FUSE (4)
~ a. INSPECTION:
@\\ P. 17-25
@
N
~ }/
= )
%ﬂ@
[14)
POWER TILT MOTOR
2P CONNECTOR ~
6x12
[13]
POWER TILT RELAY
GROUND WIRE
INSTALLATION:
Connect at 90° from the horizontal [12] 30A FUSE BOXES
line as shown. RELAY BRACKET I INSTALLATION: P. 17-20

[11]
10A FUSE BOX

INSTALLATION: P. 17-20 |

90°
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®30A/10A FUSE BOX -
INSTALLATION: . 10A FUSE BOX .
: 3
Install the 30A fuse box identified with the white tape around 30A FUSE 30A FUSE
the wires at the right side of the relay bracket as shown. BOX BOX

install the 10A fuse box at the left side of the relay bracket.

[4] WHITE
TAPE
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6. REMOTE CONTROL CABLE A/ECM/IGNITION COIL
a. REMOVAL/INSTALLATION ‘
= Disconnect the positive (+) and the negative (-) starter cables from the battery.
» Connect the cables properly by referring to the cable/harness routing (P. 2-31).

(3} (4]

WIRE CLAMP (2) PULSER COIL [5]

INSTALLATION: CONNECTOR WIRE CLAMP

[1 Install with the opening :rss;:ﬁl\;vLiﬁ\T:g?;pening
ECM COVER facing up. toward down.

(2]

TRIM ANGLE
SENSOR

3P CONNECTOR

To OVERHEAT SENSOR

(71
To STARTER MAGNETIC
SWITCH
WIRE CLAMP
INSTALLATION:
install with the opening
[18] toward the left.
REMOTE
CONTROL
CABLEA TRIM ANGLE [12] 9]
CONNECTION: CONNECTOR WIRE CLAMP
P.17-23 SENSOR WIRE BRACKET A
INSTALLATION:
(171 ] Install with the opening
13 facing up.
CABLE TIE POWER TILT RELAY 9
INSTALLATION: 2P CONNECTOR
Tie up the (;able tie and cut [14) ‘ [10] 10A FUSE CONNECTOR
the cable t.le 5 mm'(0.2 in) POWER TILT SWITCH -
from the tie-up point. 3P CONNECTOR | INSTALLATION: P. 17-23 |
[156]
WIRE HARNESS CLIP (2) 11 ?g‘tg‘;ﬁf’s CTOR
INSTALLATION:
Install with the opening [ 'NSTALL_AT'ON: P.17-23 I
toward the left.
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« Set the clamps in the designated positions securely by referring to the cablefharness routing (P. 2-31).

[4]
CASE GROMMET (4)

[2]

6 mm WASHER (4) CASE
3] COLLAR (4)
6 X 25 (4) ECM CASE
(1]
ECM
TROUBLESHOOTING:
P.5-11
J
Y ';ﬁ
. Al ﬂ;
n
OVERHEAT SENSOR
CONNECTOR
WIRE
A 2) CLAMP (3)
5 Nem (0.5 kgf+m, 3.6 (bf+ft} |
8l
HIGH TENSION

[15]
No. 1/No. 4 IGNITION COIL

INSPECTION: P. 17-28
INSTALLATION: P. 17-23

[14]
IGNITION COIL

S
USPENSION (2) [9] HIGH TENSION CORD

[13] CLAMP B
No. 2/No. 3 IGNITION COIL [12]1CLIP A
INSPECTION: P. 17-28 (0] gﬁmEgSION CORD
INSTALLATION: P. 17-23 1]
HIGH TENSION CORD
INSPECTION:

Check for the broken or damaged
insulation before connection.
Connect the cords securely.
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¢ IGNITION COIL
[1] 2]
INSTALLATION: No. 1/No. 4 No. 2/No. 3
Connect the ignition coil wires to the respective ignition coils as IGNITION COlL IGNITION COIL
shown.
Bl G Bl G '
! HEY
BI/Y Bl/Bu
v/BI } v/Bl
L0

® 30A FUSE 1P CONNECTOR/10A FUSE CONNECTOR

INSTALLATION:

1) Set the 30A fuse 1P connector between the libs of the ECM
case by turning it 180°, and set the wire between the ignition
coil suspension and the lib as shown.

2) Setthe 10A fuse connector between the lower lib of the ECM
case and the ignition coil suspension.

® REMOTE CONTROL CABLE A
CONNECTION:

Connect the connectors as shown and set them on the connector
bracket A.

[5]
30A FUSE
1P CONNECTOR

4]
10A FUSE
CONNECTOR

{31
IGNITION COIL
SUSPENSION

[1] IGNITION COIL
SUSPENSION

11 R 4]
REMOTE { —auw——é—ﬁ:}—{—w_} STARTER

CONTROL | _ao—ifi—y | o] MAGNETIC
CABLEA o i ™7’ swiTCH
THIM ANGLE s =
oo .| BLUE
SENSOR { v —HC I+ | O NECTOR
—a—H—-Lw
[1IREMOTE i ]
CONTROL {
CABLE A —
[2] — o e
POWER TILT —W"“_i‘":f[':*'i—w- "
— 4 > +
SWITCH - af| ©en
| CONNECTOR
(1 —
REMOTE —w—{:l—!ﬂw/—} (7]
CONTROL | —v—HF—+1 w—] POWERTILT
CABLE A T RELAY
—ea— |
—ww—%[l:l '
[8] RED
CONNECTOR

17-23

Page: 372 - Honda BF115A, BF130A Outboard Motors Shop Manual -

http://www.ReadManuals.Com



HONDA
BF115A+130A

1. 90A FUSE BOX

a. REMOVAL/INSTALLATION

« Disconnect the positive {+) and the negative (-) starter cables from the battery.

[l
FUSE BOX COVER 3]

INSTALLATION: 2] To POSITIVE (+)
Install with the longer 5x 10 mm STARTER CABLE
hook toward the engine. SCREW-WASHER (2)

[4]
5Xx9mm
BOLT-WASHER (2)
[15] (5]
Longer hook To ALTERNATOR
TERMINAL
6x25(2)
[14]
(&)
po
6 & ,

90A SPARE FUSE [6]

INSTALLATION: 6 mm WASHER (2)
Install the fuse so that you
can see the stamped side.

(7
RELAY
GROMMET (2)

[13]
3x6mm
SCREW-WASHER (2)

90A FUSE BOX
INSPECTION: P. 17-25

[12]

90A FUSE
INSTALLATION:
Install the fuse so that the
stamped side is toward the
fuse box.

[9]
COLLAR {2)

[10]
GROMMET

[11]
10 mm WIRE HARNESS
CLIPS

INSTALLATION:
install with the opening
toward the engine.
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8. INSPECTION [1] Black/White (2]

Black/Green
o STARTER MAGNETIC SWITCH

 Check the battery condition before starting the inspection.

Connect the black/white terminal of the starter magnetic switch
2P connector to the battery positive (+) terminal, and connect
the black/green terminal to the battery negative (-) terminal.
There must be continuity between the starter magnetic switch
terminals.

Disconnect the starter magnetic switch 2P connector terminals
from the battery terminals. There must be no continuity between
the terminals.

® 90A/30A/10A FUSE BOX/FUSE

» Disconnect the positive (+) and the negative (-) starter cables
from the battery before inspection and replacement.

Check the fuses for continuity. Set the fuses on the respective
fuse boxes and check the fuse boxes for continuity.

Inspection; -

[4]1 POSITIVE (+) STARTER [2] POSITIVE (+)
<30A fuse box> N MAGNETIC SWITCH STARTER CABLE
There must be continuity between the positive (+) starter cable TERMINAL WIRE (5] 10A FUSE
and the 90A fuse cable. S

CONNECTOR

<30A fuse box (ldentified with white taping around the cables)>
There must be continuity between the positive (+) starter cable
and the positive (+) starter magnetic switch terminal wire.

<30A fuse box (Center)>
There must be continuity between the positive (+) starter cable
and the 30A fuse 1P connector.

<10A fuse box> [2] POSITIVE (+)
There must be continuity between the positive (+} starter cable STARTER CABLE 1P CONNECTOR
and the 10A fuse connector. (71 [8] [8]

. _ ‘ 10A FUSE 30A FUSE 30A FUSE
If each fuse is good but continuity is not present as specified, BOX BOX BOX ’

replace the starter cable assembly.

Juie]

[
WHITEN TAPE
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®NEUTRAL SWITCH

Attach the tester leads to the two terminals at the neutral switch
and check for continuity. There should be continuity when the
switch knob is pushed.

SWITCH PUSHED

(Shift lever in “N”) Continuity

SWITCH RELEASED -
No continuity

(Shift lever in “F” or “R")

®POWER TILT SWITCH

®POWER TRIM/TILT SWITCH
[Side-mount remote control box type only]

Attach the tester lead to each terminal and check for continuity.

When the switch is pushed “UP” or “DN” there should be
continuity between the terminals marked with a circle in the table
below.

]
NEUTRAL
SWITCH

Lg W/BI Lb
up O e ——
DOWN Oo0—————=O
O—O: Continuity
®POWER TILT MOTOR

Check for continuity between the terminals.

®TRIM ANGLE SENSOR

Attach the tester leads to the trim angle sensor connectors and
measure the resistance.

Resistance between 4—6KO
Light green/black and Black
Resistance between
J-43k
Yellow/blue and Black 2.7-43kQ

13] POWER TILT SWITCH .
3P CONNECTOR (4]

e White/
@ [2] UP 'v E’QF\;-\ Black
f AN T 7
\ Y Y NHEE [6]

Wil

o e

bt

M }/L
[1] POWER TILT MOTOR
2P CONNECTOR

—

11 Blue

Light green/
Black

4] et
TRIM ANGLE SENSOR -
3P CONNECTOR
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o POWER TILT RELAY
« Disconnect the power tilt relay connectors and remove the
relay from the outboard motor to check.
1) Check for continuity between the following terminais. [
GROUND WIRE

Between Green and Black

Continuity

Between Blue and Black

Continuity

Between Green and White

No continuity

Between Blue and White

No continuity

7]
Light blue

[5] White

[6]
Light green

2) Connect the wires as shown. There must be continuity/no
continuity between the terminals shown.

« Use a known-good battery for the test.

« Positive (+) battery terminal connected to light green

terminal:

Between Green and Black

No continuity

Between Blue and Black

Continuity

Between Green and White

Continuity

Between Blue and White

No continuity

- Positive (+) battery terminal connected to light blue

terminal:

Between Green and Black

Continuity

Between Blue and Black

No continuity

Between Green and White

No continuity

Between Blue and White

Continuity

(11

Connect to each
terminal one by
one.

[8] 12V BATTERY

[6]
Blué

71
Green
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®INDICATOR LIGHT [MIL, ALTERNATOR INDICATOR
LIGHT]

« Use a known-good battery for the test.

Route the indicator light cable as shown. Connect the switch 1
to the red/blue terminal and the switch 2 to the white/blue
terminals respectively, and apply the 12V voitage.

Switch 1 ON: Alternator indicator light should be ON.
Switch 2 ON: MIL should be ON.

" ®PULSER COIL

Measure the resistance between the terminals shown.

Resistance between
Gray/White and Brown/Red

Resistance between
Orange and Brown/blue

970-1,170Q

= For pulser coil replacement, see page 6-9.

®IGNITION COIL

<Primary side resistance>

Measure the resistance of the primary coil between the two
terminails.

Resistance 0.60-0.72Q

<Secondary side resistance>

With the spark plug caps installed, attach the tester leads to the
inside of the respective spark plug caps, and measure the
secondary resistance of the coil.

1l
ALTERNATOR
INDICATOR

UGHT\\
[7]) Switch 1
[3] [6]

E Red/Blue = Switch 2

(4] )
Gzﬂ

White/ o—1

Blue ifij—
0 / 0 51— = 8]
.

Yellow/Black 12V BATTERY

[2] MIL

[1]
Brown/Blue

Brown/ Red

[1] <PRIMARY SIDE>

Resistance

25 - 38 kQ |

» For ignition coil replacement, see page 17-22.

[1] <SECONDARY SIDE>
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o OIL PRESSURE SWITCH
(&

1) Disconnect the oil pressure switch wire. ’/
2) Attach the tester leads to the contact point of the terminal gy ‘\\/

and the body, and check for continuity. V=7 ’:

There must be continuity. (Y h’ r\

N(E

® |GNITION SWITCH

Check for continuity between the terminals with the switch in
each position.

(Black) (Black/ | (White/ | (Black/ | (Black/

Position Red) Black) Yellow) | White)
OFF O——0O

O—O: Continuity

® INDICATOR LIGHT [OIL PRESSURE LIGHT, OVER-
HEAT LIGHT]

» Use a known-good battery for the test.

Apply 12V to the BI/Y [Gr] terminal and connect the switches 1,
2, and 3 to the Bl, R, and Y terminals respectively.

When SW1 is ON: The green lamp should turn on.
When SW1 and SW3 are ON: The green lamp should go off.
When SW2 is ON: The red lamp should turn on.

The color in brackets is for the side-mount remote control type
only.

® EMERGENCY STOP SWITCH

Attach the tester leads to the two terminals of the emergency
stop switch and check for continuity.

(1l
Black/White

BI/Y [Gr) (3] 12V

(4] BATTERY

The color in brackets is for the side-mount remote
contro! type only.

Emergency stop switch clip Continuity
Engaged No
Disengaged Yes
Engaged and button pushed Yes

[1] SWITCH CLIP
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e WARNING BUZZER
* Use a known-good battery for the test. 'f"
Connect the black/yellow terminal of the warning buzzer to the . i
positive {+) terminal of the 12V battery and the yeliow/green
terminal to the negative (-) terminal of the battery. The warning
buzzer should sound.

@ S)
12v
® THROTTLE SWITCH [Side-mount remote control 0]
Light/Black

type only]

Attach the tester leads to the two terminals at the throttle switch
and check for continuity. There should be continuity when the

switch knob is pushed.
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1. PROGRAMMED FUEL INJECTION SYSTEM (PGM-FI)

1. PROGRAMMED FUEL INJECTION SYSTEM (PGM-FI)

The BF1156A/BF130A outboard motor is equipped with a programmed fuel injection system (PGM-F1) which allows accu-
rate fuel control and thereby achieves high output power and low fuel consumption. It also has the following features.

® Features
1) The speed density type, which is excellent in response to changes in the running conditions and provides accurate
control of the injection amount, is adopted to determine the required fuel injection amount for the engine. It deter-

mines the basic injection amount based on engine speed and intake manifold pressure.

2) The two-group injection is adopted; this method injects fuel at each group of the cylinders separately by dividing the
four cylinders, each of which is equipped with a fuel injector, into the two groups.

3) The gap between the intake manifold vacuum and the fuel pressure is controlled to be constant by the pressure
regulator. This maintains the correct fule injection amount regardless of the change in the intake manifold vacuum.

4) The high-precision 16-bit digital computer (ECM) of the latest semiconductor technology is adopted to determine the
fuel injection amount and the injection duration.

ECM
_ PULSER COIL -~
SENSOR 1
PULSER COIL BASIC INJECTION No. 1 /No. 4
SENSOR 2 T DURATION FUEL INJECTOR
No. 2/No.
MAP SENSOR COMPENSATION o N EeTOR
[ ACCELERATION/ |
TP SENSOR ¢ | DECELERATION
COMPENSATION
ENGINE
ECT SENSOR o ™ TEMPERATURE
COMPENSATION
SUCTION
IAT SENSOR > TEMPERATURE
COMPENSATION
BATTERY VOLT. VOLTAGE
AGE > COMPENSATION
FULL THROTTLE
— FUEL INCREASE
COMPENSATION
FUEL PUMP CONTROL MAIN RELAY

FUEL PUMP

18-1

Page: 380 - Honda BF115A, BF130A Outboard Motors Shop Manual -  hitp://www.ReadManuals.Com


http://www.ReadManuals.Com

HONDA
BF115A«130A

¢ Fuel injection method

The functioning cylinder and its top dead center position, crank angle and the engine speed are detected by the pulser coil
sensor 1 and 2, and the required amount of the fuel is injected by the respective fuel injectors of the two cylinders (group
injection). The injection timing of each group is either the case A or the case B, which is determined according to the

conditions memorized in the ECM.

N L [COMPRESSION] COMBUSTION| EXHAUST | SUCTION _[COMPRESSION] COMBUSTION
OREAsTON tue g | sucTion  Jcompression] comBusTion] ExnausT | sucmion [compression]
P TONE L£ [COMBUSTION| EXHAUST | SUCTION [COMPRESSION] COMBUSTION | EXHAUST |
OPERATION OveLE | EXHAUST | SUCTION [COMPRESSION]COMBUSTION| EXHAUST | SUCTION

[ No. 1 FUEL_[ ¥ |

INJECTOR

No. 2 FUEL ___ v
CASE A < INJECTOR : i
No.3 FUEL __| Y
INJECTOR ~ :
| No. 4 FUEL | v
"INJECTOR ~
r s
No.1FUEL Y
INJECTOR — |

No.2 FUEL __|
 CASE B{ INJECTOR

No. 3 FUEL
INJECTOR ~ .

| No.4FUEL __ Y
INJECTOR

T
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¢ Determination of injection amount

Basic injection amount:

The basic fuel injection duration, which is determined by engine speed and intake manifold vacuum to be optimum for the
running condition, is stored in the ECM. The optimum fuel injection duration for the environmental condition is deter-
mined by compensating the basic injection duration stored in the ECM with the signal from the corresponding sensor and
transmitted to the fuel injectors as the voltage pulse. Because the fuel injector functions in a constant cycle, the fuel
injection amount is determined by the injection duration.

Startup injection amount:

The engine requires more fuel than the basic injection amount when it starts. The basic injection duration is determined by
engine temperature for starting, and it is memorized in the ECM. The optimum fuel injection amount for any starting
conditions is determined by compensating the basic injection duration stored in the ECM with engine speed, battery
voltage, etc.

¢ Compensation of injection amount

L d d input
Compensation item R elate sgnsoran inpu Content
information
Increase the fuel injection amount when the intake mani-
. MAP sensor fold vacuum or the throttle angle exceeds the given value.
At high load N -
TP sensor It also compensates the injection amount according to the
engine temperature when it is low.
. Increases the fuel injection amount according to the angu-
At acceleration TP sensor . . .
] lar velocity of the throttle valve during acceleration.
Decreases the fuel injection amount according to the an-
At deceleration TP sensor gular velocity of t.he fhrottle valve du.rmg decelerat.lon, a.nd
decreases the injection amount during deceleration with
the throttle valve close to the full-close position.
Suction air temperature IAT sensor Con'!pens'ates the fuel injection amount according to the
suction air temperature.
. When the engine temperature is low, it increases the fule
Engine temperature ECT sensor C . . . .
injection amount according to the intake maniold vacuum.
. Compensates the delay of the fuel injector operation caused
attery voltage attery voltage sign .
Battery voltag B y voltage signal by the change or fluctuation of the battery voltage.
Right after engine start ECT sensor Grafiually decreases the large injection amount after the
engine starts.
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oECM

The ECM, a brain for the fuel injection control system, ignition timing control system and the idie control system, has a
high precision 16-bit digital computer. It consists of the CPU (central process unit), memory, and the |/O (intput/output
part).

The ECU has the following functions as well as control of the above systems.
1) Self-diagnosis function

When the ECM detects an abnormality with the input system, IAC valve, etc., the MIL blinks or stays ON to indicate the
problem part by short-circuiting the red service check connector located above the ignition coil. The problem part can be
detected by the number of blinks. When two or more parts are fauity, the MIL indicates the parts one after another by the
number of blinks. »

The problem data is stored in the EEP-ROM in the ECM, and it is not erased by disconnecting the battery. Refer to the ECM
reset procedure (P. 5-6) for erasing the problem data.

2) Fail-safe function

When the ECM detects an abnormality with the input system, IAC valve, etc., it changes the value to the value that was set
in the ECM in advance to enable minimum running of the outboard motor.

ECM
PULSE COIL SENSOR 1 PR e-»  No.1FUELINJECTOR
i 11
| FUEL :
| INJECTION :
PULSE COIL SENSOR 2 | CONTROL | No. 4 FUEL INJECTOR
| IGNMON ! No. 2 FUEL INJECTOR
i TMING
! CONTROL
MAP SENSOR I-—> i No. 3 FUEL INJECTOR
 IDLE
: CONTROL :
TP SENSOR > { MiL.
| FAIL-SAFE |
| ECT SENSOR |——— { FUNCTION || —» MAIN RELAY | FuEL PUMP
! SELR-
rovanEAT SENSOR }-—— | Diacnosis |
i FUNCTION : IAC VALVE
l IATSENSOR  |—»f
=
OIL PRESSURE SWITCH E No. 1IGNMON SPARK PLUG
H COlL
19
H 2 H
S No. 2 IGNITION
E oL SPARK PLUG
2
i@
i OIL PRESSURE LIGHT
NEUTRAL SWITCH WARNING BUZZER
ALTERNATOR INDICATOR SERVICE CHECK
SIGNAL CONNECTOR
OVERHEAT LIGHT
EMERGENCY STOP TRIM ANGLE SENSOR
SWITCH ™ 5V POWER SOURCE
TACHOMETER PULSE
ALTERNATOR INDICATOR
LIGHT
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¢ Ignition timing control system

The full transistorized ignition that is excellent in ignition performance and combustion stability is adopted on this out-
board motor as the basic ignition system, and the igniter unit of the system is incorporated in the ECM. The ignition timing
control system controls the ignition timing by first determining the basic ignition timing based on the engine speed signal
sent from the pulser coil and the intake manifold vacuum signal sent from the MAP sensor. Then, the ignition timing
control system compensates the basic timing with the TP sensor, ECT sensor and the IAT sensor for optimum ignition
timing.

ECM
oo |1 S 1,
IGNITER | IGNITER COIL

Sl === ¢
MAP SENSOR J COIVIIPENS A'II’ION SPARK PLUG
o] enATURE

IAT SENSOR ] O Ok PERATURE

TP SENSOR ™! IDLING COMPENSATION

¢ |gnition timing compensation
Compensation item Related sensor and input Content

information

Controls the idle speed to the target speed by retarding

Pulser coil sensor, the ignition timing when the idle speed increases and by

idling compensation

TP sensor advancing the timing when the idle speed drops.
Low temperature £CT sensor o fine according o the ancine temperature when i s
compensation enso 9 9 engine temper
low.
High tempgrature ECT sensor, IAT sensor P_rotects the engine by ret.ardmg the |gmt|_on t.lmmg by a
compensation given angle when the engine temperature is high.
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®|dle control system

The idle control system controls the linear type IAC valve's opening, based on the signals transmitted from each sensor to
the ECM, according to the engine condition. The IAC valve adjusts the amount of the bypass air to the intake manifold to

maintain the optimum idle speed.

THROTTLE
~.. BODY

i)
“JVE
Ky
ECM
UNDER- MAIN =
=> e | meuar -y

-l

FEED BACK

PULSER COIL
¢»| TARGETIDLE
> SPEE
ECT SENSOR SPLED
> FAST IDLE TABLE g‘;&gtﬁ{.‘?“
IAT SENSOR $
—»{ COMPENSATION
. > AIR TABLE
NEUTRAL
SWITCH

IAC
SENSOR
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® Oil alert system
When the oil pressure switch mounted on the cylinder block detects low oil pressure, the signal is transmitted to the ECM

to alert the condition. The green oil pressure light turns OFF and the warning buzzer emits the continuous sound this time,

then the engine speed drops to 1,800 min’ (rpm).
The engine returns to the normal speed gradually when the problem is corrected.

ENGINE LOW OIlL

SPEED PRESSURE detectred.
[min™ (rpm)l]
4 l ENGINE ENGINE
SPEED SPEED
UNDER WAY DROPS INCREASES

SPEED

1,800 min™ {rpm)
T PROBLM CORRECTED

TIME
{(DURATION)
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¢ Overheat alert system

When the ECM receives the voltage signal from the ovarheat sansor mounted at the cylinder head exhaust port, the ECM
detects overheating and alerts the condition by turning the red overheat light ON and with the continuous warning buzzer
sound. Then, the ECM controls the engine spead.

The ECM drops the engine speed to 1,800 min-' {rpm). If the ECM detects overheating again 10 seconds after the engine
speed dropped, it drops the engine speed further to 1,000 min™ {rpm). The ECM stops the engine if it still detects overheat-
ing 10 seconds after the engine speed dropped to 1,000 min- (rpm).

The engine returns to the normal speed gradually when the problem is corrected.

ENGINE SPEED OVERHEATING
[min (rpm}] DETECTED

A

UNDER WAY
SPEED

ENGINE SPEED
DROPS

1,800 min‘' {rpm)

1,000 min* (rpm) k ENGINE STOPS

>
TIME
(DURATION)
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o Alternator warning system

The regulator built in the alternator has the abnormality detection function. When it detects either of the following abnor-
malities, the alternator indicator light turns ON, and the abnormality signal is transmitted to the ECM. The ECM in turn
signales the abnormality with an intermittent buzzer sound.

Abnormality

Description

Stop of power generation

Warning when the alternator is not generating power {(e.g. alternator at a stop, open
excitation circuit inside alternator, etc.)

Disconnected sensing terminal

Warning when the battery voltage sensing terminal (S terminal} is disconnected
{e.g. connector disconnected, open circuit in harness).

Disconnected charging output
terminal

Warning when the battery charging output terminal (B terminal) is disconnected
(e.g. eyelet terminal disconnected, open circuit in harness).

Warning when the battery voltage exceeds the regulator adjustment voltage re-

Overcharge gardless of the alternator generating the power {protection of battery and other
equipment).
Low voltage Warning when the battery voltage drops to approximately 10V or below (warning

for prevention of dead battery caused by excessive application of electric load, etc.)

o Overrev limiter system

The ECM interrupts the ignition at all cylinders when the engine speed is 6,350 £ 50 min™' (rpm).

18-9

Page: 388 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http://www.ReadManuals.Com


http://www.ReadManuals.Com

HONDA
BF115A*130A

® Indicator light/buzzer operation mode list

See the following table for problem indication of the alert/warning system (including the PGM-FI warning system).

s

®

|
O B

J

OVERHEAT LIGHT (RED)

|

Sensor/light Problem with sensor system Control of light/buzzer
Oil_pressure Overheat Altenptor Qil pressure Qverheat ﬁ\l(tj?gra\ta;?r MIL (Red) Warning
Engine condition switch sensor warning | light (Green) | light {Red) light (Red) buzzer
ON ON ON SO.Unds
At start ON OFF ON ON twice when
(2 sec.) (2 sec.) (2 sec.) switch is ON.
Normal operation OFF OFF OFF ON OFF OFF OFF OFF
. ON
Low oil pressure ON OFF OFF OFF OFF OFF OFF (Continuous)
Overheat OFF ON OFF ON ON OFF OFF ON
(Continuous)
Low oil pressure & . ON
overheat ON ON OFF OFF ON OFF OFF {Continuous)
Abnormal alternator OFF OFF ON ON OFF ON OFF ON
(Intermittent)
N ON
Abnormal PGM-F! OFF OFF OFF ON OFF OFF ON (Intermittent)
Low oil pressure & ON
abnormal alternator ON OFF ON OFF OFF ON OFF (Continuous)
Overheat & abnormal ON
alternator OFF ON ON ON ON ON OFF (Continuous)
Abnormal PGM-FI & ON
abnormal alternator OFF OFF ON ON OFF ON ON (Intermittent)
Low oil pressure & ON
abnormal PGM-FI ON OFF OFF OFF OFF OFF ON  |(Continuous)
Overheat & abnormal ON
PGM-FI _ OFF ON OFF ON ON OFF ON (Continuous)
ALTERNATOR
OIL PRESSURE INDICATOR
LIGHT (GREEN) LIGHT (RED)

(0

O @O

O)

/

MIL (RED)
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BF115A*BF130A Paper Book Part No. 66ZW500Z

PREFACE CONTENTS

This supplement describes the major differences
between the following models of the Honda OUTLINE OF CHANGES

BF115A*BF130A outboard motors.

MODEL FRAME SERIAL NUMBER
BF115A BZBD-1300380 and subsequent
BF130A BZBE-1302203 and subsequent

For service information which is not covered in this
supplement, please refer to the base shop manuals, part
number 66ZW500.

Pay attention to these symbols and their meaning:
m Indicates a strong possibility of severe

personal injury or loss of life if instructions are not
followed.

CAUTION: Indicates a possibility of personal injury or
equipment damage if instructions are not followed.

ALL INFORMATION, ILLUSTRATIONS, DIRECTIONS
AND SPECIFICATIONS INCLUDED IN THIS
PUBLICATION ARE BASED ON THE LATEST
PRODUCT INFORMATION AVAILABLE AT THE TIME
OF APPROVAL FOR PRINTING. Honda Mator Co., Ltd.
RESERVES THE RIGHT TO MAKE CHANGES
WITHOUT INCURRING ANY OBLIGATION
WHATEVER. NO PART OF THIS PUBLICATION MAY

BE REPRODUCED WITHOUT WRITTEN PERMISSION. PCFI_!\gEELLER/GEAR CASE/EXTENSION m

Honda Motor Co., Ltd.
Service Publications Office

= The marked section contain no changes. They are not
covered in this manual.

Date of Issue. March, 2002
© Honda Motor Co., Ltd.
Page: 393 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http://www.ReadManuals.Com


http://www.ReadManuals.Com

INDEX BF115A*BF130A

OUTLINE OF CHANGES ..........oocirenreecnsesnnieeenenee 1
12. PROPELLER/GEAR CASE/EXTENSION CASE ..... 121
1. VERTICAL SHAFT/BEVEL GEAR ........cccceeeen. 1241
2.SHIM SELECTION ...ocvviiiiiiicnriiercrseniennens 12-4
3. SHIM POSITION ..o 12-12
4. BACKLASH ADJUSTMENT .......coovvveniine 12-14

Page: 394 - Honda BF115A, BF130A Outboard Motors Shop Manual -  hitp:/www.ReadManuals.Com


http://www.ReadManuals.Com

OUTLINE OF CHANGES BF115A°BF130A

[2] Model
(1] Item

[3] After modifications [4] Before modifications

[51 [6] Reverse bevel gear shim being eliminated:
Reverse bevel
gear

(LD and XD type
only)

REVERSE BEVEL

@ GEAR SHIM

(8]
Taper roller
bearing

[9] : [10]
30 x 62 x 40 TAPER 30 x 62 x 21.25 TAPER
ROLLER BEARING ROLLER BEARING
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12. PROPELLER/GEAR CASE/EXTENSION

CASE BF115A*BF130A
1. VERTICAL SHAFT/BEVEL GEAR 3. SHIM POSITION
2. SHIM SELECTION 4. BACKLASH ADJUSTMENT

1. VERTICAL SHAFT/BEVEL GEAR

a. DISASSEMBLY/REASSEMBLY

1} Remove the propeller (P. 12-1 of the base shop manual) and gear case assembly (P. 12-2 of the base shop manual).

2) Remove the water pump/shift rod {P. 12-4 of the base shop manual) and remove the propeller shaft holder assembly
(P. 12-9 of the base shop manual).

3) Remove the 64 mm lock nut using the special tool (P. 12-25 of the base shop manual).

[1] 30 x 62 x 40 TAPER ROLLER
BEARING (Inner race) (2)

REMOVAL/INSTALLATION: P. 12-2

**Check for rust and damage.
Replace together with the outer
race as a set if necessary

®*Apply gear oil to the circumference
of the taper roller bearing.

[2] 30 x 62 x 40 TAPER ROLLER
BEARING (Outer race)
REMOVAL/INSTALLATION: P. 12-2
Apply gear oil to the circumference
of the taper roller bearing.

-3 "‘ //// \
e \
~50® J
o >
@ ‘/-‘/‘-/'_/-' \‘
% v @ \
Q0¥
"
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*30 x 62 x 40 TAPER ROLLER BEARING

REMOVAL:

1) Set the commercially available universal bearing puller on
the taper roller bearing {(inner race), then set the universal
bearing puller on the vice.

2) Remove the taper roller bearing by tapping on the end of
the vertical shaft using a plastic hammer,

NOTE:

Do not hold the vertical shaft with a vise. Use a plastic
hammer to tap on the end of the vertical shaft.

INSTALLATION:
1) Set the pinion gear on the vertical shaft and temporarily
tighten the pinion gear nut by hand.

2) Apply gear oil to the inner wall and the roller section of the
taper roller bearing (inner race).

3} Set the pinion gear shim, taper roller bearing and the
special tool on the vertical shaft.

TOOL:

Drive shaft B 07964-MB00200

(2]
[1] TAPER ROLLER
PLASTIC BEARING (INNER

HAMMER RACE)

(3]

UNIVERSAL BEARING
PULLER (Commercially
available)

[31

UNIVERSAL BEARING
PULLER (Commercially
available)

[2]
TAPER ROLLER BEARING
(INNER RACE)

1]
VERTICAL SHAFT

[2]
DRIVE SHAFT B
07964-MB00200

[3]

TAPER ROLLER
BEARING (INNER
RACE)

[4]
(Apply gear oil to the inner
wall and roller section.)

12-2
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4) Set the vertical shaft upright on the hydraulic press with

the pinion gear side toward up as shown.

5} Install the taper roller bearing on the vertical shaft using

the hydraulic press.
NOTE:

hydraulic press table respectively.

shaft.

* Be sure that the ends of the special tool securely set onT
the inner part of the taper roller bearing and on the

* Take care not to damage the threaded part (i.e. pinion
gear nut installation part) at the end of the vertical

TOOL:
Drive shaft B

07964-MB00200

[1] PRESS (2]

PINION GEAR
NUT
(9]
VERTICAL "
SHAFT \ _— PINION GEAR
[TBA]\PE o {4l
R ROLLER
BEARING (INNER ;‘m:&ﬂ GEAR
RACE)
[51

Both ends must
set on the inner
part of the taper
roller bearing
and on the press
table securely.

(7]
DRIVE SHAFT B
07964-MB00200

[6] HYDRAULIC PRESS
TABLE

12-3
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2. SHIM SELECTION

*PINION GEAR SHIM

Remove the 30 x 62 x 40 taper roller bearing {inner race) if it is
mounted on the vertical shaft (P. 12-30 of the base shop
manual}.

1)

2)

3)

4)

Wipe the tapered part of the vertical shaft and pinion gear
with a shop towel and a degreasing cleaning solvent.

Install the pinion gear on the vertical shaft and tighten the
pinion gear nut to the specified torque.

TORQUE: 132 N-m (13.5 kgf-m, 98 tbf-ft)
* Do not install the vertical shaft in the gear case.

* We recommend that you attach the special tool {vertical
shaft holder) at the end of the vertical shaft to facilitate
tightening of the pinion gear nut to the specified torque
(P. 12-25 of the base shop manual).

Be sure that the side of the special tool (i.e. side with the
stamped tool number) is facing to the opposite side from
the pinion gear, and be sure that the tool of the pinion gear
nut side is not set on the nut.

Tighten the bolts by hands while pushing both tools
toward the pinion gear side.

¢ Do not confuse the pinion gear side and the taper roller
bearing side of the special tool.

* Do not score and scratch the opposite side {measurement
side) from the side where the tool number is stamped.

¢ Do not tighten the bolts with a tool.

e There must be no wobbling in the speciat tool. It must
securely set on the pinion gear.

TOOL:

Gauge adapter, 100 mm 070PJ-Z2Y30100

Set the both tools on both sides of the projection on the
vertical shaft so that the side of the special tool stamped
with the tool number faces and tapered faces to the
opposite side from the pinion gear as shown.

Tighten the bolts by hands.

¢ Do not tighten the bolts with a tool.

¢ There must be no wobbling in the special tool. It must
securely set on the pinion gear.

{1} PINION GEAR
NUT

'[I'zl]\PERED PART

(4]
PINION GEAR

(3]
VERTICAL SHAFT

[1] [2] PINION GEAR SIDE
GAUGE ADAPTER, /,/”""“- .
100 mm e
070PJ-ZY30100//-/
~ >

r i

o™ =

~. M . /-/‘ P

N R

(3] | & .
TAPER ROLLER — > 5 -
BEARING SIDE o

(2]
TOOL NO.
STAMPED
SURFACE

(3] PINION GEAR

(5]
PINION GEAR
NUT

[4] BOLT (2)

[1] MEASUREMENT
SURFACE

[4] BOLT (2)

~-..._TOOL NO.
STAMPED
SURFACE

(3] PROJECTION ON
VERTICAL SHAFT
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5) Hold the vertical shaft upright (with the pinion gear toward
up} and secure the vertical shaft.

6) Set the commercially available depth gauge at the gauge
adapter of the pinion gear side as shown. Measure the
vertical shaft length {(dimension "D"} and record it.

TOOL:
Gauge adapter, 100 mm 070PJ-ZY30100

7) Assemble the outer race and inner race of the 30 x 62 x 40
taper roller bearing.

8) Measure the bearing height from the outer race end to the
inner race end as shown, and record the measurement.

9} Measure the height of the 30 x 62 x 40 taper roller bearing
outer race and record the measurement.

(2]
PINION GEAR

i APPIY APTIR FE  FS YUY PV |

[1]

DEPTH GAUGE

{Commercially — GAUGE ADAPTER,
available)

[1] INNER RACE

[2] OUTER RACE
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10) Calculate the gap (distance E) between the outer race and
inner race using the measurements obtained in the step 8
and 9 and the following formula.

Formula:
Bearing height — Outer race height = Gap (distance E)

Example:

When, bearing height from the outer race end to the inner
race end is 40.1 mm (1.58 in),

And, outer race height is 34.9 mm (1.37 in):
40.1-34.9=5.2

Therefore, the gap {distance E} is 5.2 mm (0.20 in).

11)Determine the calculation vatue using the vertical shaft
length (distance D) obtained in step 6 and the gap
{distance E) obtained in step 10 and the following formula.

Formula:
Vertical shaft length (distance D) + Gap {(distance E) -
147.45 = Calculation value.

Example:

When, vertical shaft length (distance D) is 142.3 mm (5.60 in),
And, gap {distance E} is 5.2 mm (0.20 in}:

142.3 + 5.2 -147.45 =0.05

Therefore, the calculation value is 0.05 mm (0.002 in).

12) Cross reference the calculation value and the engagement
mark located on the trim tab installation part of the gear
case, and select the shim of the appropriate thickness from
the shim selection table accordingly. [1] GEAR CASE
* Shim type table
[1] Parts name [2] Thickness

[3] Pinion gear shim A 0.10 mm (0.0039 in})

[4] Pinion gear shim B 0.15 mm {(0.0060 in)

[6] Pinion gear shim D 0.50 mm {0.0197 in) MARK
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* Pinion gear shim selection table

[3] Unit: mm {in)

[2] Calculation value
0.41 (0.016) - | 0.35(0.014) - | 0.30(0.012) - | 0.25(0.010) - | 0.20 (0.008) - | 0.15 {0.006) — | 0.10{0.004) -
0.35(0.014) | 0.30(0.012) | 0.25(0.010) | 0.20(0.008) | 0.15(0.006) | 0.10(0.004) | 0.05(0.002)
< ) F 0.35(0.014) | 0.40(0.016) | 0.45(0.018) | 0.50(0.020) | 0.55(0.012) | 0.60(0.024) | 0.65(0.026)
é § E 0.30(0.012) | 0.35(0.014) | 0.40(0.016) | 0.45(0.018) | 0.50(0.020) | 0.55(0.022) | 0.60(0.024)
§ g D 0.25(0.010) | 0.30(0.012) | 0.35(0.014) | 0.40(0.016) | 0.45(0.018) | 0.50(0.020) | 0.55 (0.022)
20| C 0.20 (0.008) | 0.25(0.010) | 0.30(0.012) | 0.35(0.014) | 0.40(0.016) | 0.45(0.018) | 0.50(0.020)
E'é B 0.15(0.006) | 0.20(0.008} | 0.25(0.010) | 0.30(0.012) | 0.35(0.014) | 0.40(0.016) | 0.45(0.018)
= A 0.10(0.004) | 0.15(0.006) | 0.20(0.008) | 0.25(0.010} | 0.30(0.012) | 0.35(0.014) | 0.40(0.016)
[3] Unit: mm (in)
[2] Calculation value
0.05 (0.002) - | 0 (0.000) - |-0.05(-0.002} -{-0.10 (-0.004) ~ | -0.15 (-0.006) ~ {-0.20 (-0.008) - |-0.25 (-0.010} -
0 (0.000) -0.05 (~0.002) | -0.10 (-0.004) | -0.15(-0.006) | -0.20 (-0.008) | -0.25 (-0.010} | -0.30 (-0.012)
¥ F 0.70(0.028) | 0.75(0.030) | 0.80(0.031) | 0.85(0.033) | 0.90(0.035) | 0.95(0.037) 1.00 (0.039)
g % E 0.65(0.026) | 0.70(0.028) | 0.75(0.030) | 0.80(0.031) | 0.85(0.033) | 0.90(0.035) | 0.95(0.037)
“E’ g’ D 0.60 (0.024) | 0.65(0.026) | 0.70(0.028) | 0.75(0.030) | 0.801{0.031} | 0.85(0.033} | 0.90 (0.035)
%g B 0.55(0.022) | 0.60(0.024) | 0.65(0.026) | 0.70(0.028) | 0.75(0.030) | 0.80(0.031)} | 0.85(0.033)
E% 0.50(0.020) | 0.55(0.022) | 0.60(0.024) | 0.65(0.026) | 0.70(0.028) | 0.75(0.030) | 0.80(0.031)
= 0.45(0.018) 0.50 {0.020) 0.55 (0.022) 0.60 (0.024) 0.65 (0.026) 0.70 (0.028) 0.75 (0.030)

* How to read shim selection table
When the engagement mark on the gear case is E and the calculation value 0.20 mm (0.008 in) or more and less than
0.25 mm (0.01 in), the shim thickness is 0.45 mm (0.018 in). (See Example 1 below.)
When the calculation value is 0.15 mm (0.006 in) or more and less than 0.20 mm (0.008 in), the shim thickness is 0.50
mm (0.020 in). (See Example 2 below.)

[1] Example 1:

[4] Unit: mm (in)

[5] Example 2:

[4] Unit: mm (in)

[2] Calcufation value

[3] 0.25 mm (0.010 in) or above to
less than 0.20 mm (0.008 in)

.

0.45 mm (0.018 in)

* Shim combination
To obtain 0.45 mm (0.018 in) of shim thickness, combine one gear shim B and gear shim C, or combine three gear shim

A and one gear shim B by referring to the shim type table.

[2] Calculation value

{61 0.20 mm (0.008 in) or above to
less than 0.15 mm (0.006 in)

0.50 mm (0.020 in)

12-7
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*FORWARD BEVEL GEAR SHIM
<LD and XD types>

1)

Assemble the outer race and the inner race of the new 50 x
82 x 21.5 taper bearing.

2) Measure the bearing height {distance F) from the outer
race end to the inner race end as shown, and record the
measurement,

3) Determine the calculation value using the bearing height
(distance F) and the following formula.
Formuia:
Bearing height (distance F) - 21.5 = Calculation value
Example:
When bearing height (distance F) is 21.55 mm (0.848 in).
21.55-215=0.05
Therefore, the calculation value is 0.05 mm (0.002 in})

4) Cross reference the calculation value and the engagement

mark located on the trim tab installation part of the gear
case, and select the shim of the appropriate thickness from
the shim selection table accordingly.

* Shim type table

[2] OUTER RACE

[1] INNER

RACE

[1] Parts name [2] Thickness

[3] Forward bevel gear shim A 0.10 mm (0.0039 in)

(4] Forward bevel gear shim B 0.15 mm (0.0060 in)

[5] Forward bevel gear shim C 0.30 mm (0.0118 in)

—

[6] Forward bevel gear shim D 0.50 mm (0.0197 in)

¢ Forward bevel gear shim selection table

[l

ENGAGEMENT
MARK

[2] GEAR CASE

[3] Unit: mm (in)

[2] Calculation value

0.20 (0.008) - 0.15 (0.006) - 0.10 (0.004) - 0.05 (0.002) -

0.15 (0.006) 0.10 {0.004) 0.05 (0.002) 0 (0.000)
£ | 1 0.45 (0.018) 0.50 {0.020) 0.55 (0.012) 0.60 (0.024)
g al 2 0.40 (0.016) 0.45 (0.018) 0.50 (0.020) 0.55 (0.012)
g HIE 0.35 (0.014) 0.40 {0.016) 0.45 (0.018) 0.50 (0.020)
so| 4 0.30 (0.012) 0.35 {0.014) 0.40 (0.016) 0.45 (0.018)
Zel s 0.25 (0.010) 0.30 {0.012) 0.35 (0.014) 0.40 (0.016)
< | s 0.20 (0.008) 0.25 (0.010) 0.30 (0.012) 0.35 (0.014)

Refer to page 12-7 for information on how to read the shim selection table and shim combination.
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<L.CD and XCD types>

1)

2)

3)

4)

5)

Assemble the outer race and the inner race of the new 50 x
82 x 21.5 taper bearing.

Measure the bearing height (distance F) from the outer
race end to the inner race end as shown, and record the
measurement.

Measure the height of the 50 x 82 x 21.5 taper bearing
inner race (distance J) and record it.

Determine the tolerance between the bearing height
{(distance F) and inner race height {(distance J) using the
following formula.

Formula:
Bearing height (distance F) — Inner race height {(distance J)
= Tolerance

Example:

When the bearing height (distance F} is 21.55 mm (0.848 in)
and the inner race height (distance J} is 21.4 mm (0.84 in}):
21.56-21.4=0.15

Therefore, the calculation value is 0.15 mm (0.006 in).

Cross reference the calculation value and the engagement
mark located on the trim tab installation part of the gear
case, and select the shim of the appropriate thickness from
the shim selection table accordingly.

¢ Shim type table

[1] Parts name [2] Thickness
0.10 mm {0.0039 in)

0.15 mm (0.0060 in)

[3] Forward bevel gear shim A

[4} Forward bevel gear shim B

[11 INNER RACE

[2] OUTER RACE

[1] 50 x 82 x 21.5 TAPER
BEARING (INNER RACE)

[51 Forward bevel gear shim C 0.30 mm (0.0118 in)

[6] Forward bevel gear shim D 0.50 mm (0.0197 in)

[1] ENGAGEMENT
MARK

[2] GEAR CASE

¢ Forward bevel gear shim selection table

[31 Unit: mm (in)

[2] Calculation value

0.32 (0.013) - | 0.30 (0.012) - | 0.25 (0.010) - | 0.20 (0.008) - | 0.15 (0.006) - | 0.10 (0.004) - | 0.05 (0.002) -
0.30(0.012) | 0.25(0.010) | 0.20(0.008) | 0.15(0.006) | 0.10(0.004) | 0.05{(0.002) | 0 (0.000)
¥ | A | 030(0.012) | 0.35(0.014) | 0.40(0.016) | 0.45(0.018) | 0.50(0.020) | 0.55(0.022) | 0.60(0.024)
o
E%| B | 0.25(0.010) | 0.30(0.012) | 0.35(0.014) | 0.40(0.016) | 0.45(0.018) | 0.50(0.020) | 0.55(0.022)
85 C | 0.20(0008) | 0.25(0.010) | 0.30(0.012) | 0.35(0.014) | 0.40(0.016) | 0.45(0.018) | 0.50 (0.020)
o
9| D | 0.15(0.006) | 0.20(0.008) | 0.25(0.010) | 0.30(0.012) | 0.35(0.014) | 0.40(0.016) | 0.45(0.018)
cj‘—'
£5| E | 0.10(0.004) | 0.16(0.006) | 0.20(0.008) | 0.25(0.010) | 0.30(0.012) | 0.35(0.014) | 0.40(0.016)
£ | F | "] 010(0.004) | 0.15(0.006) | 0.20(0.008) | 0.25(0.010) | 0.30(0.012) | 0.35(0.014)

Refer to page 12-7 for information on how to read the shim selection table and shim combination.
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*REVERSE BEVEL GEAR SHIM (LCD and XCD types
only)

Refer to the engagement mark located on the trim tab

installation part of the gear case, and select the shim of the

appropriate thickness from the shim selection table

accordingly.

Example:
When the engagement mark on the gear case is 3, the
appropriate shim thickness should be 0.55 mm (0.022 in).

¢ Shim type table

[1] Parts name [2] Thickness
[3] Forward bevel gear shim A 0.10 mm (0.0039 in)
[4] Forward bevel gear shim B 0.15 mm (0.0060 in)
[5] Forward bevel gear shim C 0.30 mm (0.0118 in)
[6] Forward bevel gear shim D 0.50 mm (0.0197 in)

* Reverse bevel gear shim selection table

[1] Engagement mark on the gear case [2] Thickness

1 0.65 mm (0.026 in)
0.60 mm (0.024 in)
0.55 mm {0.022 in)
0.50 mm {(0.020 in)
0.45 mm (0.018 in)
0.40 mm (0.016 in)

OO bW N

Refer to page 12-7 for information on how to read the shim
selection table and shim combination.

[1] ENGAGEMENT
MARK

[2] GEAR CASE
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*THRUST SHIM (LCD and XCD types only)

Remove the 50 x 82 x 21.5 mm taper bearing inner race if it is
mounted on the bearing holder assembly (P. 12-19 of the base
shop manual).

1)

2)

3)

Measure the height of the 50 x 82 x 21.5 mm taper bearing
inner race (distance J) and record it.

Determine the calculation value using the inner race height
{(distance J} and the following formula.

Formula:
Inner race height (distance J)} - 21.5 = Tolerance

Example:
When the inner race height (distance J) is 21.4 mm (0.84 in),
21.4-215=-0.1

Therefore, the calculation value is -0.1 mm {-0.004 in).

Cross reference the calculation value and the engagement
mark located on the trim tab installation part of the gear
case, and select the shim of the appropriate thickness from
the shim selection table accordingly.

¢ Shim type table

[2] Thickness
0.10 mm (0.0039 in)
0.15 mm {0.0060 in}
0.30 mm {0.0118 in)
0.50 mm (0.0197 in)

[1] Parts name
[3] Thrust shim A
[4] Thrust shim B
[5] Thrust shim C
[6] Thrust shim D

¢ Thrust shim selection table (3] Unit: mm (in)

[1] 50 x 82 x 21.5 mm TAPER
BEARING (INNER RACE)

[1] ENGAGEME
MARK

NT

[2] Calculation value
0(0.000) - |-0.05{-0.002) - |-0.10 (-0.004) -
*_| ~0.05 (-0.002) | -0.10(-0.004) | -0.15 (~0.006}
% | F | 095(0.037) | 100(0.039) | 1.05(0.041)
E¢ £ | 090(0.035) | 095(0.037) | 1.00(0.039)
c o
g u:;) D 0.85 (0.033) 0.90 (0.035) 0.95 (0.037)
©o| C | 0.80(0.031) | 085(0.033) | 0.90(0.035)
25| B | 075(0.030) | 080(0.031) | 085(0.033)
Z | A | 070(0.028) | 0.75(0.030) | 0.80(0.031)

Refer to page 12-7 for information on how to read the shim

selection table and shim combination.
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3. SHIM POSITION

*LD and XD types

1l

30 x 62 x 40 TAPER ROLLER

BEARING (Inner race) 21
30 x 62 x 40 TAPER ROLLER
BEARING (Quter race)

(1] ]
PINION GEAR SHIM i

SELECTION: P. 12-4

[10] VERTICAL SHAFT

[9] PINION GEAR

(8]

PINION GEAR NUT
132 N-m (13.5 kgf-m,
98 Ibf-ft)

| [3]
[ 50 x 82 x 21.5 TAPER

[ ij: — ) BEARING (Inner race)
:—
\ [4]
FORWARD BEVEL

GEAR SHIM

SELECTION: P. 12-8
ADJUSTMENT: P. 12-14

[7] [5]

REVERSE BEVEL GEAR (6] 50 x 82 x 21.5 TAPER BEARING
FORWARD BEVEL {Outer race)
GEAR
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*LCD and XCD types
1 [2]
30 x 62 x 40 TAPER ROLLER 30 x 62 x 40 TAPER ROLLER
BEARING (Inner race) BEARING (Quter race)
R
[13] |
PINION GEAR SHIM
SELECTION: P. 12-4
[12] VERTICAL SHAFT J
=
[10] [11] PINION GEAR
PINION GEAR NUT
132 N-m (135 kgf-m, —
98 Ibf-ft)
{91
THRUST SHIM
SELECTION: P. 12-11
ADJUSTMENT: P.12-17 &

T, ——
]

S

(3]

[8) REVERSE BEVEL GEAR
50 x 82 x 21.5 TAPER SHIM
BEARING {(Inner race) SELECTION: P. 12-10

ADJUSTMENT.: P. 12-16

(71

50 x 82 x 21.5 TAPER BEARING [4]

(O\rter r:ce) 5] REVERSE BEVEL GEAR
(6] FORWARD BEVEL
FORWARD BEVEL GEAR
GEAR SHIM

SELECTION: P. 12-9
ADJUSTMENT: P. 12-15
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4. BACKLASH ADJUSTMENT

* FORWARD BEVEL GEAR BACKLASH

* Backlash adjustment must be made after adjustment of each
gear shim (P. 12-4 through 11).

¢ Install the parts except the water pump in the gear case (P,
12-5, 9, 22 and 23 of the base shop manual).

<LD and XD types only>

1)

2)

3)

4)

Hold the propeller shaft securely with the special tool as
shown, and tighten the puller bolt (special tool} to the
specified torque.

TORQUE: 5 N-m (0.5 kgf-m, 3.6 Ibf-ft}

Turn the vertical shaft 5 to 10 turns clockwise.

TOOLS:
Puller jaws 07SPC-ZW00102
Puller bolt 07SPC-ZW00112

Attach the special tool to the vertical shaft as shown, and
adjust the dial gauge so its needle is at line "2" of the
special tool.

Turn the vertical shaft lightly right or left and record the
dial gauge reading.

Measure the backlash at the four points (by turning the
vertical shaft 80°) in the same manner.

NOTE:

Do not turn the propeller shaft when turning the vertical
shaft.

Obtain the forward bevel gear backlash using the dial
gauge runout and the following formula.

Formula:
Dial gauge runout x 1.03 = Backlash

Example:
When dial gauge runout is 0.195 mm (0.0077 in}:
0.195 x 1.03 =0.20

Therefore, the backlash is 0.20 mm (0.008 in).

Standard value 0.12 - 0.29 mm (0.005 - 0.011 in)

If the backlash is too large, increase the forward bevel gear
shim thickness and recheck the backlash.

If the backlash is too small, reduce the forward bevel gear
shim thickness and recheck the backlash.

TOOLS:

Vertical shaft indicator attachment
Backlash indicator tool

Dial indicator adapter kit

07WPK-ZW50100
07SPJ-2ZW00302
07SPJ-ZW00402

(1l
PULLER JAWS
07SPC-ZW0010Z

PULLER BOLT
07SPC-ZW0011Z

[1] VERTICAL SHAFT

INDICATOR T

ATTACHMENT

07WPK-ZW50100 BACKLASH
INDICATOR TOOL

07SPJ-ZW0030Z

(4]
VERTICAL SHAFT

(3]

DIAL GAUGE

(Adjust the dial gauge
needle at line "2" of the
backlash indicator tool.)
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<LCD and XCD types only>
* Forward bevel gear backlash adjustment must be made after
adjusting the reverse bevel gear backlash {P. 12-16}.

1)

2)

3)

4)

5)

Hold the propeller shaft securely with the special tool as
shown, and tighten the puller bolt {(special tool) to the
specified torque.

TORQUE: 5 N-m (0.5 kgf-m, 3.6 Ibf-ft)

Turn the vertical shaft 5 to 10 turns clockwise.

TOOLS:
Puller jaws 07SPC-ZW0010Z
Puller bolt 07SPC-ZW00112

Attach the special tool to the vertical shaft as shown, and
adjust the dial gauge so its needle is at line "2" of the
special tool.

Turn the vertical shaft lightly right or left and record the
dial gauge reading.

Measure the backlash at the four points (by turning the
vertical shaft 90°) in the same manner.

NOTE:

Do not turn the propeller shaft when turning the vertical
shaft.

Obtain the forward bevel gear backlash using the dial
gauge runout and the following formula.

Formula:
Dial gauge runout x 1.03 = Backlash

Example:
When dial gauge runout is 0.195 mm (0.0077 in):
0.195x 1.03=0.20

Therefore, the backlash is 0.20 mm {0.008 in}.

Standard value 0.12 - 0.29 mm {0.005 - 0.011 in)

if the backiash is too large, reduce the forward bevel gear
shim thickness and recheck the backlash.

If the backlash is too small, increase the forward bevel gear,

shim thickness and recheck the backlash.

When the forward bevel gear shim is replaced, adjust the
thrust clearance (P. 12-17),

TOOLS:

Vertical shaft indicator attachment 07WPK-ZW50100
Backlash indicator tool 07SPJ-ZW00302
Dial indicator adapter kit 07SPJ-ZW00402

(1]
PULLER JAWS
07SPC-ZW0010Z

PULLER BOLT
07SPC-ZW00112Z

(1] VERTICAL SHAFT =
INDICATOR
ATTACHMENT (2]

07WPK-ZW50100  BACKLASH
INDICATOR TOOL

07SPJ-ZW0030Z

(4]
VERTICAL SHAFT

(3]

DIAL GAUGE

(Adjust the dial gauge
needle at line "2" of the
backlash indicator tool.)
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*REVERSE BEVEL GEAR BACKLASH

<LCD and XCD types only>

* Reverse bevel gear backlash adjustment must be made
before adjusting the forward bevei gear backlash (P. 12-15).

* Remove only the bearing holder assembly from the propeller
shaft holder (P.12-19 of the base shop manual), and adjust
the reverse bevel gear backlash.

1)

2)

3)

4)

Hold the propeller shaft securely with the special tool as
shown, and tighten the puller bolt {special tool) to the
specified torque.

TORQUE: 5 N-m (0.5 kgf-m, 3.6 Ibf-ft)

Turn the vertical shaft 5 to 10 turns clockwise.

TOOLS:
Puller jaws 07SPC-ZW00102Z
Puller bolt 07SPC-ZW00112

Attach the special tool to the vertical shaft as shown, and
adjust the dial gauge so its needle is at line "2" of the
special tool.

Turn the vertical shaft lightly right or left and record the
dial gauge reading.

Measure the backlash at the four points (by turning the
vertical shaft 90°) in the same manner,

NOTE:

Do not turn the propeller shaft when turning the vertical
shaft.

Obtain the reverse bevel gear backlash using the dial
gauge runout and the following formula.

Formula:
Dial gauge runout x 1.03 = Backlash

Example:
When dial gauge runout is 0.195 mm (0.0077 in}):
0.195x 1.03=0.20

Therefore, the backlash is 0.20 mm (0.008 in).

0.12-0.38 mm (0.005-0.015 in)

Standard value

If the backlash is too large, increase the forward bevel gear
shim thickness and recheck the backlash. '

If the backlash is too small, reduce the forward bevel gear
shim thickness and recheck the backlash.

TOOLS:

Vertical shaft indicator attachment
Backlash indicator tool

Dial indicator adapter kit

07WPK-ZW50100
07SPJ-ZW0030Z
07SPJ-ZW0040Z

{1] PROPELLER
SHAFT HOLDER

(2]
PULLER JAWS
07SPC-ZW0010Z

[3]
PULLER BOLT
07SPC-ZW00112

[1] VERTICAL SHAFT

INDICATOR o
ATTACHMENT
07WPK-ZW50100  BACKLASH

w INDICATOR TOOL

07SPJ-ZW00302

T
90° %
90°\

S

(4]
VERTICAL SHAFT

[3]
DIAL GAUGE

{Adjust the dial gauge
needie at tine "2" of the
backlash indicator tool.)
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* THRUST CLEARANCE ADJUSTMENT (LCD and XCD
types only)

Adjust the thrust clearance after replacing the forward bevel
gear shim.

1)

2)

3)

4)

5)

Be sure that the bearing holder assembly is tightened
against the propeller shaft holder to the specified torque
securely (P. 12-21 of the base shop manual).

Note that the shift slider and the clutch shifter are not
mounted.

Set the propeller shaft holder assembly on the fixing tool
as shown, and tighten with the bolts securely {P. 12-19 of
the base shop manual).

Attach the tip of the dial gauge to the propeller shaft end
perpendicularly.

Move the propeller shaft up and down and read the runout
of the dial gauge. It should be within the specified range.

Runout 0.2-0.3 mm (0.008 - 0.012 in)

If the thrust clearance is larger than the specification,
increase the thrust shim thickness and recheck the thrust
clearance.

If the thrust clearance is smaller than the specification,
reduce the thrust shim thickness and recheck the thrust
clearance.
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BF115ABF 130A Paper Book Part No. 66ZW500Y

PREFACE

This supplement describes the major differences
between the following modeis of the Honda BF115A
and BF130A outhoard motors,

MODEL FRAME SERIAL NUMBER
BZBD-1300690 and subsequent
BF115A
BZBG-1300035 and subsequent
BE130A BZBE-1302748 and subsequent
BZBH-1300363 and subsequent

For service information which is not covered in this
supplement, please refer to the BF115A-BF130A base
shop manuals, (part number 66ZW500 and
66Z2W5002Z).

Careful observance of these instructions will result in
better, safer service work.

Pay attention to these symbols and their meaning:

Indicates a strong possibility of severe
personal injury or loss of life if instructions are not
followed.

CAUTION: Indicates a possibility of personal injury or
equipment damage if instructions are not followed.

ALL INFORMATIONS, ILLUSTRATIONS, DIREC-
TIONS AND SPECIFICATIONS INCLUDED IN
THIS PUBLICATION ARE BASED ON THE LAT-
EST PRODUCT INFORMATION AVAILABLE AT
THE TIME OF APPROVAL FOR PRINTING.
Honda Motor Co., Ltd. RESERVES THE RIGHT
TO MAKE CHANGES WITHOUT INCURRING
ANY OBLIGATION WHATEVER. NO PART OF
THIS PUBLICATION MAY BE REPRODUCED
WITHOUT WRITTEN PERMISSION.

Honda Motor Co., Ltd.
Service Publications Office

CONTENTS

OUTLINE OF CHANGES

SERVICE INFORMATION

L

MAINTENANCE

L PROGRAMMED FUEL INJECTION (PGM-FI)E

The marked sections contain no changes. They are
not covered in this manual.

Date of Issue: November, 2002
© Honda MOtBBgCeC?'AHdZ
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OUTLINE OF CHANGES

BF115A‘BF130A

[1] kem

[2] After modification

[3] Before modification

[4] CYLINDER HEAD

[6] WATER GALLERY

[5] CYLINDER HEAD
GASKET

[6] WATER GALLERY

QOO0

{71 THERMOSTAT

[8]
Start opening 58 °C - 62 °C (136 °F - 144 °F)
Fully open 70 °C (158 °F)

9]
Start opening 70 °C - 74 °C (158 °F - 165 °F)
Fully open 82 °C (180 °F)
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o [2] After modification [3] Before modification
em

[4] FUEL PIPE

{5} VAPOR SEPARATOR

[6] WATER SEPARATOR

_/\_//

2
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2. SERVIGE INFORMATION BF115SA-BF130A

1. TUBE ROUTING

1. TUBE ROUTING
[1]1 PRESSURE REGULATOR
[9]1 FUEL PIPE
[2] AIR VENT TUBE A
[AS|]R VENT TUBE B

(7]
FUEL PUMP
(LOW PRESSURE SIDE)

\_/
[3] VAPOR SEPARATOR

[6] FUEL TUBE
[4] FUEL TUBE D

[5] FUEL HOSE

2-1
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[1]1 AIR VENT TUBE B

[15] FUEL TUBE D
[2] AIR VENT TUBE A

[3]
35x6.5%x110 mm
TUBE

[4] FUEL TUBE E

[6]
FUEL FILTER
(LOW PRESSURE SIDE)

[14] 3-WAY JOINT

[13] WATER TUBE A [7] WATER SEPARATOR
FUEL TUBE
01 (81 FUEL CONNECTOR B
[12] FUEL HOSE 14 mm CLIP
[11]13.5 x 6.5 x 200 mm TUBE

2-2
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3. MAINTENANCE

BF115ABF130A

1. MAINTENANCE SCHEDULE 2. WATER SEPARATOR
1. MAINTENANCE SCHEDULE
REGULAR SERVICE PERIOD (2) First Every Every Every Refer
Each After month |6 months year 2 years to
Item Perform at every indicated month or operating use use or or or or base
hour interval, whichever comes first. 20 hrs. 100 hrs. | 200 hrs. | 400 hrs. | manual
Engine oil Check level O
l Change O O 32
Gear case oil Change O O 3-4
Engine oil filter Replace O 33
Timing belt Check-adjust O 3-19
ACG belt Check-adjust O 313
Balancer belt Check-adjust O 3-15
Throttle linkage Check-adjust O O 5-31
Idling speed Check-adjust O O 5-31
Valve clearance Check-adjust O O 3-5
Spark plug Check-adjust O
Replace O 35
Propeller and cotter pin Check O 121
Anode metal Check O 8-5
Lubrication Grease oM O m 2-50
Water separator Check O *3.2
Fuel tank and tank filter Clean O 3-10
Fuel filter Check O 3-9
Replace O 5-76
Fuel filter (high pressure side) Replace O *5-2
Thermostat Check O 8-4
Fuel line Check O 544
Replace Every 2 years {If necessary)
Battery and cable connection Check level-tightness O —
Bolts and nuts Check-tightness O O —
Crankcase breather tube Check O 2-45
Eooling water passages Clean O 3 —

(1) Lubricate more frequently when used in salt water.

{2) For professional commercial use, log hours of operation to determine proper maintenance intervals.
(3) When operating in salt water, turbid or muddy water, the engine should be flushed with clean water after each use.
*

The supplement manual.

3-1

Page: 419 - Honda BF115A, BF130A Outboard Motors Shop Manual -

http://www.ReadManuals.Com



http://www.ReadManuals.Com

BF115A*BF130A

2. WATER SEPARATOR

Inspection:

1} Remove the engine cover (P. 4-1 of the base shop man-
ual).

2) Check the water separator for water accumulation or

sediment. If water or sediment is found, remove the
water separator as follows.

A WARNING

Gasoline is highly flammable and explosive.
You can be burned or seriously injured when handling fuel.
+ Keep heat, sparks, and flame away.

+ Handie fuel only outdoors.
«  Wipe up spills immediately.

Removal:

1) Clamp the fuel tubes with the hose clips, and discon-
nect the fuel tubes from the water separator.

2) Remove the water separator with the suspension strap
from the separator bracket.

3) Remove the water separator from the suspension strap.
Disassembly/Cleaning:

1} Remove the three 5 x 12 mm pan screws and the sepa-
rator bowl.

2) Clean the water or sediment in the bowl.
Reassembly:
Replace the O-ring and reassemble the water separator.
Tighten the three 5 x 12 mm pan screws to the specified
torque.

TORQUE: 3.4 Nem (0.35 kgf-m, 2.5 Ibf-ft)
Installation:

1) Install the suspension strap onto the water separator.

2) Make sure to align with the “I” mark as shown in the
illustration.

3) Connect the fuel tubes securely to the water separator.

4) Recheck the “I” mark alignment.

(11 HOSE CLIPS

B LR iy
|
B

o
e

SEPARATOR
BRACKET

[3] WATER SEPARATOR

[1] SEPARATOR BODY

191 @21
cup O-RING
(8] /{ Do not reuse.

RED

FLOAT. |
{71

SEPARATOR
BOWL

[3]1 SUSPENSION

STRAP
[6]

5x12 mm
PAN SCREWS (3)

[3]
SUSPENSION
STRAP

(4]
™ 1" MARK

(51
WATER
SEPARATOR

3-2
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5. PROGRAMMED FUEL INJECTION (PGM-Fl) sF1 15a-8F 1304

1. FUEL LINES
2. FUEL STRAINER (HIGH PRESSURE SIDE)

3. VAPOR SEPARATOR/FUEL PUMP UNIT

1. FUEL LINES

« HOW TO RELIEVE FUEL PRESSURE

A WARNING

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

s Keep heat, sparks, and flame away.
* Handle fuel only outdoors.
* Wipe up spills immediately.

¢ Disconnect the battery cable from the battery negative (-)
terminal before relieving the fuel pressure.

+ Replace the sealing washer when the service check boit is
loosened or removed.

1) Remove the engine cover (P. 4-1 of the base shop manual).

2) Set a wrench on the service check bolt beside the fuel
strainer (high pressure side).

3) Place a shop towel or equivaient material over the ser-
vice check bolt.

4) Loosen the service check bolt approximately one turn
slowly to relieve the fuel pressure.

5) After relieving the fuel pressure, remove the service
check bolt and replace the sealing washer with a new
one. Tighten the service check bolt with the specified
torque.

TORQUE: 12 Nem (1.2 kgfem, 9 Ibf-ft)

» FUEL PRESSURE MEASUREMENT

1) Relieve the fuel pressure according to “How to relieve
fuel pressure” shown above.

2) Remove the service check bolt and set the special tool
in the threaded bolt hole.

[1]1 SHOP TOWEL

[2] SERVICE
CHECK BOLT

g

FUEL
PRESSURE

5-1
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3) Disconnect the pressure regulator vacuum tube from
the pressure regulator, and clamp the vacuum tube.

4) Remove the propeller. Set the outboard motor gear
case in a test tank filled with water. Start the engine
and measure the fuel pressure at idling.

Standard fuel pressure 265 - 314 kPa
[At idle speed of 750 = (2.7 — 3.2 kgf/cm?,
50 rpm] 38 - 46 psi)

5) When the fuel pressure is outside the specified standard
pressure, check the following.

~When fuel pressure is higher than standard pressure:

» Check the pressure regulator return hose for kinking or
restrictions.

« Check the pressure regulator for proper operation
{Inspection: P. 5-46 of the base shop manual).

-When fuel pressure is lower than standard pressure:

» Check the pressure regulator for proper operation
(Inspection: P. 5-46 of the base shop manual).

 Check the fuel filter (high pressure side) for clogging
(Replacement: P. 5-3).

» Check the fuel pump unit (Inspection: P. 5-48 of the
base shop manual).

6) After check, replace the sealing washers with the new ones
and tighten the service check bolt to the specified torque.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

2. FUEL STRAINER (HIGH PRESSURE
SIDE)

+ Disconnect the battery cable from the battery negative (-}
terminal before relieving the fuel pressure.

« Replace the sealing washer when the service check bolt is
loosened or removed.

+ Catch the draining gasoline from the filter to avoid conta-
minating the engine parts with the gasoline.

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

+ Keep heat, sparks, and flame away.
+ Handle fuel only outdoors.
+ Wipe up spills immediately.

Replace the fuel strainer (high pressure side) at the replace-
ment interval shown or in the following case.

¢ Regular replacement period of every 2 years or 400 oper-
ating hours.

« When the fuel pressure does not reach 265 — 314 kPa (2.7
— 3.2 kgf/cm?, 38 — 46 psi) with the pressure regulator vac-
uum tube connected, be sure that the fuel pump and the
pressure regulator are normal, and replace the fuel strain-
er (high pressure side).

[11 PRESSURE REGULATOR

{2] VACUUM TUBE

5-2
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Replacement:

1)

2)

3)

2)
5)
6)
7)

8)

Relieve the fuel pressure following the instruction of
“How to relieve fuel pressure” (P. 5-1).

Place a rag or a shop towel over the strainer cover.

Remove the three 5 mm screw-washers and the strainer
cover.

Remove the strainer and replace it if necessary.
Replace the O-ring.

Install the fuel strainer.

Install the strainer cover with the 5 mm screw-washers.

Replace the sealing washer and tighten the service
check bolt with specified torque.

TORQUE: 12 Nem (1.2 kgfem, 9 ibf-ft)

[1} STRAINER COVER

[2]1 5 mm SCREW (3)

[9]
O-RING

Do not reuse. ‘

[3] SEALING
WASHER

‘ Do not reuse.

=g

[4] SERVICE

€

' CHECK
[7] SPRING BOLT
FUEL 151
6] pﬂMp [6] FUEL STRAINER

CASE STRAINER PACKING

5-3

Page: 423 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http:/www.ReadManuals.Com



http://www.ReadManuals.Com

BF115A'BF130A

3. VAPOR SEPARATOR/FUEL PUMP UNIT

a. REMOVAL/INSTALLATION

+ Disconnect the battery cable from the battery negative {-)
terminal.

s Relieve the fuel pressure before removing the vapor sep-
arator (P. 5-1).

A WARNING

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

s+ Keep heat, sparks, and flame away.
= Handte fuel only outdoors.
= Wipe up spills immediately.

1) Remove the engine cover and rear separate case (P. 4-1
of the base shop manual).

2) Relieve the fuel pressure and remove the engine oil
dipstick.

3) Drain the vapor separator (P. 3-23 of the base shop
manual).

[1] AIR VENT TUBE A \

=),
g :
[15] FUEL TUBE D

[14] 6 mm/12 mm CLAMP

[2]1 WATER TUBE C

[3]

3-WAY
[13] FUEL PUMP UNIT JOINT
2P CONNECTOR
[12] [4]
a1 O-RING 3 = T-JOINT
" ]
FUEL PIPE JOINT =
INSTALLATION: P. 5-5
[10] O-RING
w (5] WATER TUBE D

[6] WATER TUBE B

6x25 [7] FUEL PUMP UNIT

(HIGH PRESSURE SIDE)

8x35(3 WASHER3) [picaAcSEMBLY/ DISASSEMBLY/
REASSEMBLY: P. 5-6 REASSEMBLY: P. 5-7

[9] [8] VAPOR SEPARATOR
8 mm ASSEMBLY

5-4
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« FUEL PIPE JOINT INSTALLATION

Coat the engine oil to the new O-rings and install them to
the fuel pipe joint, then install the fuel hose to the fuel pipe
with the 6 x 256 mm flange bolt.

NOTE:

To prevent the fuel leaks, make sure the fuel pipe joint
and fuel hose fixed to the fuel pipe securely before
tightening the 6 x 25 mm flange bolt.

[1]1 FUEL PIPE \
D

[2] O-RING \i’:‘s

{31 FUEL PIPE JOINT ——»-§

<
l
[2] O-RING —
[4] FUEL HOSE é\
6x25
{51 No good [6] Good

L 'l

5-5
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b. VAPOR SEPARATOR DISASSEMBLY/
REASSEMBLY

» Loosen the drain screw and drain the vapor separator
before disassembly (P. 3-23 of the base shop manual).

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

» Keep heat, sparks, and flame away. [115 mm SCREW-WASHER (6}
~ Handle fuel only outdoors. | 3.4 N-m (0.35 kgf-m, 2.5 Ibf-ft) |
~ Wipe up spills immediately.

[15} COVER

[14] FLOAT PIN

ASSEMBLY: [2] FLOAT VALVE
Replace together with the )
float as a set. l (31 FLOAT
ASSEMBLY:
After installation, check
[131 for operation by touching
WATER JACKET with a finger.
COVER INSPECTION: P. 5-64 of
[12) 5 mm WASHER (8) the base shop manual.

[4] 4 x 8 mm PIN SCREW
[ 2.1 N-m (0.21 kgf-m, 1.5 Ibf-f) |

[11] 5 mm
SCREW-WASHER (8)

3.4 Nem (0.35 kgfem,
2.5 Ibfeft) \%

[56] O-RING
Do not reuse.

(101 COLLAR (8]

6x16(2)

(9]

VAPOR
SEPARATOR
GROMMET

[81 BRACKET

[7]1 O-RING
LDO not reuse. [6] CHAMBER BODY

5-6

Page: 426 - Honda BF115A, BF130A Outboard Motors Shop Manual -  http://www.ReadManuals.Com


http://www.ReadManuals.Com

BF115ABF130A

C. FUEL PUMP (HIGH PRESSURE SIDE)/
FUEL STRAINER (HIGH PRESSURE SIDE) DISASSEMBLY/REASSEMBLY

[1]1 O-RING
Do not reuse. l
[2] HARNESS

[3] STRAINER COVER
[4] SEALING WASHER

Do not reuse.
{51 SERVICE CHECK BOLT

12 Nem
(1.2 kgfem, 8.7 Ibfeft)

3.4 Nem
(0.35 kgfem, 2.5 tbf+ft)

[25] SPRING
[7] STRAINER PACKING

[23) i \
5 mm SCREW (4) - "
3.4 N-m (0.35 kgfem, 25 Ibf-ft) | :
[22] HOLDER
[21] PLATE
[20] INSULATOR

{8] FUEL STRAINER

[9]1 O-RING
FDO not reuse.

[10] COLLAR
[11] FUEL PUMP

[12] O-RING
l Do not reuse. .

=
[y
s
®\’“ /@
L N
O, @?.O I\ Ry [13] 5 mm SCREW (2)
(D &S ‘ . . .
.&31\,,, D) 3.4 Nem (0.35 kgf-m, 2.5 Ibf-ft)
N = S A
[19] (@) < F /@\
\ I /
O-RING \ &\ i =0 [14] GROMMET (2)
Do not reuse. % A 0,
2 (& \
[18] DRAIN SCREW [15]
[16] FUEL PUMP 6 x 25 (4)
[17]1 O-RING CASE 11.8 Nom (1.2 kgfem, 8.7 Ibf+ft)

! Do not reuse.
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HONDA
OUTBOARD
MOTOR

Power Equipment

News No. Issue Date
P/P-068 MAR. '00
SOME PARTS OF CHANGES
Applicable Information Publication Number Applicable Pages
BF75A/BF90A 66ZW000Z 11-4,11-5
BF115A/BF130A 66ZW500 12-4,12-6

CHANGE LOCATIONS

The liquid applied to the circumference of water seals has been changed on the procedure of the water pump assembly.

After Modification

Before Modification

23 x 36 x 6 mm WATER SEAL (2)

- Do not reuse.

» Apply grease to the lips.

» Apply soapy water to the sealing cir-
cumference.

23 x 36 x 6 mm WATER SEAL (2)

* Do not reuse.

cumference and lips.

» Apply grease to the sealing surface, cir-

HONDA MOTOR CO,, LTD.
SERVICE PUBLICATIONS




HONDA
OUTBOARD

MOTOR

Power Equipment

News No. Issue Date
P/P-087 Nov. 2000
SOME PARTS OF CHANGES
The method of installing the water seal which had been described to the undermentioned shop manual was changed.
Applicable Information Publication No. Applicable Pages Size of Water Seal
BF2D 66Z2W600 15-1, 15-2 11x21x8mm
12-2,12-5 22x35x7 mm
BF20A/25A 66ZV700 12-8, 12-9 17 x30x7 mm
12-8 6 mm
11-5, 11-8 22x35x7 mm
BF35A/45A 66ZV300
11-10, 11-11 17 x30x7 mm
11-4,11-5 10x21x6 mm
BF75A/90A 66ZW000Z
11-8, 11-11 30x45x7 mm
12-5, 12-6 10x21x6 mm
BF115A/130A 66ZW500
12-10, 12-15 30x45x7 mm
CHANGE LOCATIONS
The liquid applied to the circumference of water seals has been changed.
After Modification Before Modification

INSTALLATION:
e Do not reuse.

seals.

e Apply grease to the mating surface and lips of the

e Apply soapy water to the circumference of the seals.

INSTALLATION:
e Do not reuse.

lips of the seals.

e Apply grease to the mating surface, circumference and

HONDA MOTOR CO., LTD.
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Model: BF115/130AX
Re: Change of the gear cas

e as syg;n&brly pg{ts

Contents:We would like to inform you that the parts related to the propeller shaft have been changed

from the following models.

Change: STD
o1d New Compatibility |
0ld to neyNew to old
SHIFTER, CLUTCH 1 SHIFTER, CLUTCH B No | vYes
) GEAR COMP., BEVEL F ]  GEAR COMP.. BEVEL F | wes | ves |
GEAR, BEVEL. R o S GEAR, BEVEL. R - No Yes
T SHAFT, PROPELLER "SHAFT, PROPELLER T Yes Yes
(Identification mark: Addition of one groove at the tip)
Identification
1
o o
® G D@
W ZA CASE ASSY., GERR(L) ZW ZA CASE ASSY., GEAR(L)
ZWw  ZA CASE ASSY., GEAR(UL) | zw  ZA CASE ASSY., GEAR(UL)
Applicable model numbers
X STD ZBD - X STD ZBD e e
X STD  ZBE X STD  ZBE - T
{Production from April 1998 to May 2000) (Production from June 2000 on.)
Change: C.R.
old New Compatibility
101d to newNew to old
SHIFTER, CLUTCH B 1 SHIFTER, CLUTCH ) No Yes |
| cEAr comp. ] GEAR COMP., BEVEL F C.R ves Yes
[ GEAR, BEVEL.  GEAR, BEVEL. R C.R No Yes
SHAFT, PROPELLER C.R SHAFT, PROPELLER C.R Yes Yes
o o - {Identification mark: Addition of one groove at the tip)
Identification
|
g [ J I
I |
h
ZW ZA CRSE ASSY., GEAR(L) _ZW ZA CASE ASSY., GEAR(L) .
"~ ZW  ZA CASE ASSY., GEAR(UL) " ZW  ZA CASE ASSY.. GEAR(UL)
Applicable model numbers
X C.R ZBG o X C.R ZBG N
| x cr ZBH X CR ZBH

{Production from April 1998 to May 2000)

Issued: HONDA MOTOR CO.,

SERVICE NEMS

LID. POWER PRO

{Production from .June 2000 on.)

{CE DIVISION

In case of troubles with the gear shaft operation for the old model range, perform the following

Repair outline

Repair outline

(1) Remove the gear case housing and clean the inside of the gear case housing and the gear-related

parts.
(2) Inspect the clutch shifter
them with new parts as required.

the bevel gear COMP.

{F) , and the bevel gear (R)

(3) Also inspect the other parts and exchange them according to the service manual.

(4) Fill oil into the gear case.
Place the engine vertically and slowly pour in

o0il from the drain bolt hole.

Fill in oil until oil flows out from the oil detection bolt hole.

Expense processing
Claims for parts and work shall be made.

and replace

Within the guarantee period: Repair expense claims are requested by means of gquarantee service claim

forms.
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performed by an authorized Honda Marine Dealer. UNPACKING - - o o oo oo 4
These instructions are provided for dealeruse only, | _ STttt IITIAII I
PARTS PACKAGE INSPECTION. .. ............ 7
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the latest product information available at the time of PROPELLER. . ........ 24
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any means, electronic, mechanical, photocopying, Propeller Installation . ...................... 27
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BF115A - BF130A OUTBOARD TYPES

It may be necessary to refer to the chart below for reference purposes.

Model | Type Shaft Length | Standard Rotating| Counterrotating | Power Trim/Tilt | Tachometer | Trim
L X Propeller Shaft | Propeller Shaft Meter
LA ® L o o
XA ° ° ° .
BF115A
LCA ® ) ) ®
XCA ® ° ° [
LA ° ° ° °
XA ° ® [ o
BF130A
LCA ® [ o o
XCA ® ) ) )

TYPE CODE (example)
L CA

‘L Destination -- A = America
Propeller shaft rotating direction -- C = Counterrotating, None = Standard rotating

Shaftlength -- L =Long shaft, X = Extra Long Shaft

HARDWARE MEASUREMENT

How to measure hardware and components:
MILLIMETERS

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

INCHES
|H||H||IIII||I||IIHH|IIIIIH|I|HIII|H||III|HIIlll|Hll|H|ll|lHl|I|l|I|I|
0 1 2 3 4 5
LENGTH l<_—> DIAMETER
- 1
O O Q Ill\Hl\HIHl'\”
5mm 6mm 8 mm 10 mm 12 mm 14 mm 16 mm 4
+ INSIDE
DIAMETER
WASHERS ARE SPECIFIED NUTS ARE SPECIFIED
BY INSIDE DIAMETER BY INSIDE DIAMETER
(AT THREAD DEPTH)

2 Installation Manual
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TORQUE VALUES
TORQUE VALUES
FASTENER APPLICATION DESCRIPTION ft-Ib kg-m N-m
Minimum torque
Propeller lock nut d ! 0.1 1
Maximum torque 33 45 44
6 x 30 mm (2 ) 12
Separate cover bolts @) ® 12
6 x 40 mm 7 1.0 10
Steering link arm bolt 3/8in, 24 UNF 16 2.2 22
Steering plate nuts (2) 10 mm self-locking 25 35 34
Stern bracket mounting bolts (4) 12x 119 mm 40 55 54
5 mm screw, bolt, nut 3.6 0.5 49
6 mm screw 6.5 0.9 8.8
6 mm bolt, nut 7.2 1.0 9.8
Standard hardware 6 mm flange bolt, nut 8.0 11 10.8
8 mm bolt, nut 15 2.1 21
8 mm flange bolt, nut 16 2.2 22
10 mm bolt, nut 25 3.5 34

Torque values for special hardware will be called out during procedure.

DIMENSIONAL DRAWINGS

Unit: in (mm)

——. Y 25.5 (647)
- . 3 ©w :
— 25
30° ) a2 -0
-
v
; 3 —
—_
[<e]
/ o2 o5 —~ |
30° o w2 8 |2
¢ - < -om o
K ~ ~ n
©
[+;]
~ ﬁ . [}
P2 &

- L 3.3 (83.7)
S
Py

24,0 (611) 25.9 (657}

(192)

L type: 37.0 (941)
X type: 42.0 (1,068)

i

L type: 39.3 (998)
X type: 44.0 (1,118)
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UNPACKING 3. Slowly lift the upper frame being careful to not
Wear heavy gloves during unpacking to protect your strike the outboard motor. Get an assistant to
hands from sharp edges and burrs on the steel crate help remove the crate frame. Then remove the
frame. corugrated cardboard cover.
1. Remove the engine hanger bracket that secrues UPPER FRAME

the engine hanger.

BOLT, 8 mm (2)

ENGINE HANGER

ENGINE HANGER
BRACKET

CORRUGATED CARDBOARD
COVER
2. Remove the eight bolts attaching the upper frame
to the crate base. 4. Cut the ties and remove the parts cartons from
the crate.

UPPER FRAME

Check parts against parts list on page 7.

CARTONS

\_/‘\\
QD (s
|1

BOLT, 8 mm (2)

Installation Manual
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protector.

CORRUGATED CARDBOARD
(engine cover protector)

motor.

5. Slide off the corrugated cardboard engine cover

— T

6. Remove the plastic cover from the outboard

PLASTIC COVER

7. Remove the two nuts and remove the steel band

from the outboard motor.

STEEL BAND

NUT (2)

Connect a hoist to the engine hanger. Carefully
lift the outboard motor with the lower crate frame
attached.

Use a suitable hoist with a capacity rating of 550 Ib
(250 kg) or more.

Lift up the outboard motor while supporting it
and take care not to let the outboard motor
swing.

Take care not do damage the timing belt cover
while lifting the outboard motor.

ENGINE HANGER

TIMING BELT COVER

Installation Manual
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9. With the lower crate frame end resting on the 11. The outboard motor should be placed on a stand
floor, remove the lower crate frame from the until boat transom is completely prepared.
outboard motor by removing the four flange nuts.

FLANGE NUT

LOWER CRATE FRAME

10. Remove the four bolts, washers, spring washers
and flange nuts, and remove the stern bracket

support.

FLANGE

STERN BRACKET
NUT (4)

T
BOLT (2) SUPPOR

WASHER (4)

BOLT (2) SPRING
WASHER (4)

Installation Manual
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Ref| Part BF115A T BF130A Part Honda Remarks
No.| Description LixIxlieio!x] x| L ]| Number Code
AAIC|IC|IA AIC|C
AlA AlA
~ 1 /| Fuel tube assembly 111111 ]1|1]|17700-2V5-010 4729000
2 | Tool kit 1011111111111 89000-ZW5-000 5893474
3 | Pivot shaft 2121212222 2] 24618-2V5-000 3702982
4 | 6 mm plain washer 414144444 4| 90504-921-010 0285114 Use with Ref. No. 3
5 | 6 mm special lock pin 212|122 |2 ;2|22 907652ZW1-000 5164215
6 Indicator panel 1117111111 1] 1] 37206-ZW5-004 5892369
B Indicator lamp assembly 1111171711011 37210-ZW5-004 5892377
7 | Indicator wire harness 11111 ]1]1]1] 321852ZW5-000 5892187 | 16.4 feet long
8 | Cableclamp F 11t 1111711111 90267-ZA8-E50 2322139 | Use with Ref. No. 6
9 | Control cable plate 11111111111 17877-ZW1-000 4898037
10 | Grommet 1111|111 ]1]1]| 40105 ZW5-000 5892476
11 | Separate cover 11111717111 1] 40151-ZW5-000ZA| 5892484
12 | 6 x 30 mm flange bolt 2121222 |2!2] 2| 95701-06030-02 2801348 Use with Ref. No. 11
13 | 6 x40 mm bolt 111,111 401 ] 1] 1| 90120-ZV4-000 2800381
14 | 6 mm plain washer t]1 1111111111 90506-ZV4-000 2800605
15 | Meter harness A 1711111111} 32540-ZV5-910 3703873
16 | Trim meter assembly 1 11t 1t {17171 1] 37260-ZV5-821 3704236
17 | Switch panel assembly 101111011 1 32340-ZW5-003 | 5892203
| 18 | Emer.stop sw. clip(spare) | 1 1 1 ERE (1111 36187-2V4-651 3749231 Store in tool bag
19 | Switch panel wire harness 191 1011 "1 1|1 32580-ZW1-VO1 5868419 16.5 feet long

Installation Manual
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» [TTTTIT]

)

D eeeEeEeEe®®

@ 668888888

® &
/
Ref,| Part BF115A BF130A Part Honda Remarks
No.| Description LIXIxlL!iL!T xI x!L ! Number Code
ALACIC A A|ICIC
AlA AlA
20 | 5x40mmpan-headscrew | 8 |8 8 8 8|88 | 8| 93500-05040-1B 4901393 Use with Ref. No. 6,
21 | 5 mm plain washer 8 8|8 8|8|8)8 8]|94103-05200 1494962| 17
22 | 5 mm spring washer 8 /8|8 ,8i8)|8 8|8/ 94111-05400 4901427
23 | 5 mm flange nut 8/8|8|8|8)|8]|8/ 8 | 94050-05020 4901419
24 | Steering link arm 11,1111} 1| 1} 53238-ZW1-000 4900213
25 | 3/8-24 UNF bolt 11111 1]111]1]| 90105-ZW1-000 4900775| Use with Ref. No. 24
26 | 3/8-24 UNF nut 212|222 2 2|2/ 90307-Zv5-003 3706066
27 | Steering rod collar 117111111111 91560-Z2V5-000 3706892
28 | 10 mm washer 33,33 |/3|3]|3]|3] 90514-2ZV4-000 2800647
29 | 12 x 119 mm hex bolt 4| 4:4 )4 ,4)4 /|4 4 90129-ZW1-000 4900866 | Outboard motor
30 | 12 mm fender washer 44444 4] 4|4] 90552-2v5-000 | 3706447  stallation
31 12 mm plain washer 8/8:8|8|8)|8!8 |8 | 90559-ZV5-000 3706470
- 32 | 12 mm self-locking nut 44|44/ 4|4)|4 )4 90308-ZW1-003 4901047
33 | Propeller thrust washer r1 11111011 90506-ZW1-B00 5743869
34 | 18 mm plain washer P11 1111111/ 90508-ZW1-B00 5743877
35 | 18 mm castle nut 1ti1: 1 1) 14+1 )11 1] 90301-ZW1-B00 5743851
36 | 4.0 mm cotter pin 10151 1,101,111 90758-ZW1-B00 | 5743885
37 | Cable tie 5.5 55 5|5 5.5 32901-952-770 | 0743963
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MOTOR INSTALLATION

Motor Selection

Secure and correct installation is essential for safe
boating and good perfomance. Follow the installation
instructions provided in this manual.

A WARNING

Improper set-up or pre-delivery service can cause
an unsafe condition that can cause your customer
to be seriously hurt or killed.

Follow the procedures and precautions in this
manual and the shop manual carefully.

Before installation, check to be sure that the outboard
motor does not exceed the recommended maximum
horsepower for the boat on which it is to be installed.
Refer to the boat’s certification plate for
recommended maximum horsepower. For most
applications, the outboard motor should provide 80%
of the recommended maximum horsepower for the
boat. If the certification plate information is not
available, contact the boat dealer or manufacturer.

Refer to the dimensional drawings on page 3 to be
sure there is nothing on the boat that will interfere
with outboard motor tiltup and steering.

The BF115A and BF130A outboard motors are
designed to be installed on a boat transom with the
following transom board thickness.

Boat Transom Board Thickness
2 ~ 2-3/4 inch (50 ~ 70 mm)

L

General Guidelines

Install the outboard on the center of the transom
securely and be sure that the boat is well-balanced.

0

BOAT TRANSOM

As a general rule, the outboard should be installed so
the anti-ventilation plate is parallel to the boat bottom.

If the boat transom angle is less than 8°, the BF115A
or BF130A anti-ventilation plate will not be parallel to

the boat bottom when trimmed to the lowest hole.

Refer to your boat specifications for details.

TRIM ANGLE

ANTI-VENTILATION
PLATE

Dual outboards must be installed so that the outboard
center-to-center distance is a minimum of 26 inches
(660 mm). The transom board should stili have a
minimum extra space of 17 inches (432 mm).

The right and left outboards must be well-balanced.

17 in 17 in
(432 mm) (432 mm)
minimum | minimum

26 in (660 mm)
minimum

Installation Manual
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Boat Transom Center Line

Measure across the transom to determine the
transom center line and draw a vertical line. On a "V*
bottom boat, the vertical line should pass through the
keel.

Use a pencil and tape measure to locate center line.

1. Put one end of the tape measure on a chine and
place the other end on the upper edge of the
transom, somewhere past the "visual" center.
Place a mark on the transom and record the
distance measured.

MARK

2. Measure the same distance from the opposite
chine and make a mark.

MARK

3. Measure the distance between the two marks and
place a third mark halfway between them. The
line connecting the third mark with the keel is the
center line.

MARK EQUALéEQUAL MARK

If dual outboards are to be installed, mark transom at
a minimum of 13 inches (330 mm) from center line.

13in 13in
(330 mm) §(330 mm)

——

| |
| |
| |
| |

10
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Installation Height Check DUAL OUTBOARDS

Optimum outboard motor installation height varies
with boat type and bottom shape. Normal installation
height recommendations are shown on page 12.
Contact the boat manufacturer for any special
recommendations that are unique to a specific model
of boat.

BOAT
If the outboard motor is installed to low: TRANSOM
— The boat will squat and be hard to plane. HEIGHT

— The boat high-speed stability will be reduced.
~ The boat will tend to porpoise.

If the outboard motor is instalied too high: OUTBOARD MOTOR
— Ventilation may occur. CENTER LINE
'—
1. Measure the boat transom height. \ z4
SINGLE OUTBOARD T
=
o]
(%)
<
BOAT TRANSOM HEIGHT :
‘ ‘ \ E
o
@
Y Y 77
7.1in ANTI-VENTILATION
(180 mm) PLATE INNER EDGE

On "V" bottom boats, measure the transom
height. It should be the distance from the top
edge of the boat transom to the point at which
the vertical line passing the inner edge of the
anti-ventilation plate intersects with the boat
bottom.

Installation Manual 1 1
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2. Calculate the outboard shaft length requirement.

Match the appropiate outboard shaft iength to
your boat transom height.

Shaft Outboard Workable Boat
Length | Transom Height Transom Height
Lon 21-1/8in 20-3/16 ~ 21-1/8 in
9 (537 mm) (512 ~ 537 mm)
Extra 26-1/8 in 25-1/8 ~ 26-1/8 in
long (664 mm) (639 ~ 664 mm)

To determine outboard shaft length
requirements, subtract the boat transom height
from the motor transom height. The difference
should be approximately 0 ~ 1 in (0O ~ 25 mm)
which is the instailation height range.

e

BOAT
TRANSOM

3

o

HEIGHT
\

AN
p R
T

SHAFT
LENGTH /
Y 7\
INSTALLATION /
HEIGHT QUTBOARD
0~1in MOTOR
(0~25mm)  TRANSOM
HEIGHT

3.

When mounting dual engines on “V” bottom
boats, the outboard installation height range is

0~1in (0~ 25 mm).

BOAT TRANSOM HEIGHT

—

INSTALLATION
HEIGHT
0~1in

(0 ~ 25 mm

If the outboard installation height cannot be
achieved, adjust boat transom height.

Boat Transom Height Adjustment

If the transom is too low or too high, or needs to be
modified to accommodate the width of the outboard
motor(s), contact the boat's manufacturer and follow
their recommendations for corrective action.

If mounting two outboard motors, be sure the
installation height is identical for both.

Some boat manufacturer's may require different
mounting heights. Consult your boat manufacturer for
specifics on your boat.

12
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Transom Drilling Steering Cable Installation
Verify that no damage will occur when the motor Do this before final placement of the motor on the
mounting holes are drilled. Look for any structural transom.

impediments such as bulkheads, braces, fuel cells,

. ) o Refer to the steering cable manufacturer's manual for
bilge pumps, or floor sections before drilling.

cable handling procedures.
Ensure that there is adequate space for the bolt and 1
washer to bear on a flat surface. ’

Use the TRANSOM MOUNT DRILL FIXTURE

(special tool P/N 07MPZ-ZV3010B) as a drill guide.
Wear safety glasses and drill four 1/2-inch holes in 2 _.-/ LL'
CAP l

Remove the cap from the steeringftiit tube.

the transom. The upper holes must be at least 1 inch
(25 mm) below the transom top edge. This distance

will be achieved when the TRANSOM MOUNT DRILL : —1
FIXTURE is positioned on the transom top edge. )
Use a vacuum cleaner to clean up after drilling.
o o
Unit: mm (in)
-
X
2
e
0 I
a0
= |
f
- (13%) 2. Fully extend the steering cable. Apply waterproof
- I =] marine grease to the inner and outer cable ends.
i 2@ Do not use wheel bearing grease. Install the
] 2 2 steering cable through the steering/tilt tube.
: ; | i g When steering cable enters from the port side,
Voo | the steering/tilt tube must be reversed. Refer to
; ' 251 Pl s the shop manual or call Honda Tech Line for
i (9:9) T}I_ proceedures.
Q) : u._ ....... - 3. Hand-tighten steering cable cap nut at this time.
i
STEERING @

CABLE (marine grease)

%O
N

:

4. Lower motor on transom and align mounting
holes.

Installation Manual 1 3
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Bolting Motor to Transom

With motor resting on the boat transom, verify correct
motor height. Motor can be raised by using a lower
set of mounting holes. Apply silicone sealant or
equivalent to the outside of the mounting bolt holes.
Secure motor by installing bolts from the boat side.
Tighten the self-locking nuts. The bolts must have
sufficient thread length to tighten down and have at
least two or three threads past the end of the
self-locking nut.

TORQUE: Mounting bolt: 40 ft-Ib (54 N-m)

BOLT,
12X 119 mm (4)

\PLAIN WASHER,

Apply sealant

12 mm (8)
SELF-LOCKING FENDER WASHER,
NUT, 12 mm (4) 12 mm (4)

Steering Link Arm Installation

The steering link arm must be secured between the
steering arm and steering cable using the bolt,
washers, nuts, and collar shown below. Both the bolt
and self-locking nuts, used at each end of the
steering link arm, must be in good condition. Install
and tighten hardware as follows:

1. Install bolt, washer, and collar into link arm.
Remove access grommet from inside engine
cover area and thread bolt into steering arm
inside hole. Tighten bolt then tighten lock nut. Do
not use forward hole.

TORQUE:
3/8-24 UNF bolt: 16 ft-Ib (22 N-m)
3/8-24 UNF lock nut: 13 ft-Ib (18 N:m)

2. Tum steering wheel to extend the steering cable
out of the steering/tilt tube. Install steering link
arm into steering cable end. Use hardware shown
below and connect link arm to the steering cable.

3. Tum steering wheel to retract steering cable into
the steering/tilt tube. Tighten steering link arm to
steering cable self-locking nut to a torque of 7~8 fi-Ib
(8~11 N-m) then loosen self-locking nut 1/8 turn.

BOLT, 3/8-24 UNF STEERING ARM

'ASHER

SELF-LOCKING NUT,

STEERING LINK ARM
{marine grease)

TR

SELF-LOCKING
NUT, 3/8-24 UNF

4. Tighten steering cable nut until the steering cable
end play is removed.

TORQUE:
Steering cable nut: 25 ~ 36 ft-Ib (34 ~ 49 N-m)

(marine grease)

After steering cable nut is torqued, there should
be no end play between outer steering cable
and steeringAilt tube.

For further information regarding steering cable,
refer to boat manufacturer's operation manual.

14
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5. Directly after completing the steering link arm and
steering cable installation, verify the following:

¢ Motor turns the proper direction when the
steering wheel is turned right and left. If the
steering is reversed, correct at the steering box.

¢ Motor steering angle is equal when steering
wheel is turned full right and full left. If the
motor steering angles are not equal:

— Major corrections can be made at the
steering box (refer to the steering box or
steering cable manufacturer’s instructions).

— Minor corrections can be made by moving
the steeringAilt tube laterally (refer to the
Shop Manual).

Make the steering angles equal as necessary.

¢ The steering cable and/or steering link arm
must not come in contact with any part of the
boat when the steering wheel is turned full
right and fuli left and at all titt angles. Correct
as necessary and check again.

Tie Bar Installation (dual motors)

1. As previously described, install steering cable
and steering link arm.

2. Install a steering plate on each motor.

TORQUE:
Selt-locking nut, 10 x 1.25 mm: 25 ft-Ib (34 N-m)

STEERING
PLATE

WASHER,
2

SELF-LOCKING NUT,
10 x 1.25 mm (2)

3. Install a Honda or a commercially available tie bar
in the steering plate hole.

3/8-24 UNF HEX
HEAD BOLT *

3/8-24 UNF
SELF-LOCKING NUT *

Part Description Part Number

Tie Bar 50850-ZV5-000AH
Steering plate (2 required) 53234-ZW1-000
Self-locking nut, 10 mm (4 requied) | 90306-Z2V5-003
Stud, 10 x 28 mm (4 required) 90109-2V5-000
Washer, 10 mm (4 required) 90514-ZVv4-000

* Included with tie bar.

Installation Manual
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Panel Installation

When a side flush-mount or top mount remote control is used, locate the switch panel and indicator panel near the
operator, in a position where it will not obstruct the operation of the boat.

Switch Panel Installation

1. Attach the template enclosed with this manual to
the switch panel installation surface.

2. Wear eye protection, then drill and cut as
indicated on the template.

3. Connect the wire harness to the remote control
wire harness and the trim/tilt switch harness.

4. Install the switch panel on the installation surtace
using the four 5 x 40 mm screws and four 5 mm
washers, lock washers, and flange nuts.

NUT,
5 mm (4) WASHER,
@ © \
SCREW,
5 x 40 mm (4)
LOCK WASHER,
5 mm (4)

SWITCH
PANEL ©

Indicator Panel Instaliation

1. Attach the template enclosed with this manual to
the indicator panel installation surface.

2. Wear eye Aprotection, then drill and cut as
indicated on the template.

3. Route the wire harness through the hole in the
panel.

4. Install the indicator panel on the installation
surface using the four 5 x 40 mm screws and four
5 mm washers, lock washers, and flange nuts.

Clamp the indicator panel wire harness using
the cable clamp F to prevent wire harness
vibration damage.

SCREW,
6 x 40 mm (2)

INDICATOR PLATE

INDICATOR
HARNESS

WASHER, 5 mm (4)

CABLE CLAMP F

SPRING WASHER,
5 mm (4)

16
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Panel Location Wire Connections

Route switch panel and indicator pane! wire
harnesses. Connect wire harnesses properly, as
shown in the wiring diagram below.

Securely connect wire harness end connectors. If a
terminal is oxidized or corroded, remove the oxidation
or corrosion with a nonconductive plastic scrub pad or
contact cleaner before reconnecting it.

If the wire harnesses are too shon, the following
optional harness extensions are available.

Description Part Number Length

Switch panel 32581-ZW1-V00+ 30 feet

32570-ZW1-900 7 feet

Indicator panel* | 08M66-ZW7-220S+| 30 feet

08M66-ZW7-210S 7 feet

+ Harness has heavier gauge wire to compensate for
voltage drop caused by longer wire length.

* Due to availability, it may be necessary to connect
standard indicator panel harnesses as necessary.

(¢] O

—

i

o

To power trim/tilt switch

To meter harness

Switch Panel Maximum Combination Lengths

¢ One ortwo 7 ft cable harness extensions + one
standard 16.5 ft cable harness = max. length 30 ft.

¢ One 30 ft cable harness + one or two 7 ft cable
harness extensions = max. length 44 ft.

If you exceed the maximum lengths shown above,
electrical devices and accessories may malfunction
due to reduced current.

Indicator Panel

Do not break the wire harness coverings. If the
covering of a wire is broken, either repair it with
electrician’s tape, or replace it.

After each wire and harness is connected, check for
proper connections by referring to the wiring diagram.

Side Surface-Mount Control

If a side surface-mount control is used, the remote
control harness length is 16.5 feet. If this is not long
enough, the optional 7 foot cable harness extension
P/N 32570-ZW1-900 can be used.

SWITCH PANEL
or MAIN WIRE HARNESS

O Q

SWITCH PANEL

INDICATOR PANEL

INDICATOR PANEL WIRE HARNESS

installation Manual
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Cable/Electrical Connections (motor side)

Route and connect cables to remote control before
connecting them to the motor.

1. Pass the switch panel wire harness, indicator wire
harness, battery cable and the control cables
through the grommet.

2. Make sure that the white mark on the battery
cable aligns with the inside edge of the grommet.

Position the cable tie on the switch panel wire
harness and the indicator wire harness at the
inside of the grommet.

THROTTLE CABLE SHIFT CABLE

INDICATOR
WIRE HARNESS

SWITCH PANEL
WIRE HARNESS

BATTERY
CABLE

Viewed from outside

3. Install the remote control cable plate by aligning
groove in control cables and groove in undercase.

CONTROL CABLE PLATE

SHIFT CABLE

THROTTLE CABLE

4. Install separate cover and tighten bolts securely.

5. Connect the indicator panel wire harness and

TORQUE:
Flange bolt, 6 x 30 mm: 9 ft-Ib (12 N-m)
Hex. bolt, 6 x 40 mm: 7 ft-lb (10 N-m)

FLANGE BOLT,
6 x 30 mm (2)

SEPARATE COVER

WASHER, 6 mm
HEX. BOLT, 6 x 40 mm

switch panel or main wire harness to the engine
wire harmesses. Attach the harness connectors to
the holder and secure wire harnesses to harness
clip.

INDICATOR PANEL
WIRE HARNESS

SWITCH PANEL or
MAIN WIRE HARNESS

HOLDER

HARNESS
CLIP

ENGINE WIRE
HARNESSES

18
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1.
2.

{Marine grease)

Throttle Cable Connection

Put the remote control lever in the neutral position.

Thread the pivot shaft onto the threaded portion
of the throttle cable. Apply marine grease to the
pivot pin.

Adjust the pivat shaft until it will insert into the
throttle arm. Install the pivot shaft from the engine
side. Install washers on both sides of the arm and
secure with a lock pin.

4. Move the remote control lever to the full throttle

position. Make sure the throttle arm contacts the
throttle arm stopper. If the throttle arm does not
contract throttle arm stop, check for full stroke at
the remote control.

THROTTLE CABLES
CLOSE OPEN

THROTTLE ARM
STOP

N

LA LTI s

THROTTLE
ARM

If a Honda Premium Remote Control is installed
the following optional spacers are available to
gain additional remote control lever travel.

Part Description Part Number
Spacer, single top mount | 08M61-ZW5-AAQS
Spacer, dual top mount 08M61-ZW5-AB0S

The installation height of the remote control will
increase 1 inch (25 mm) with spacer installed.

Avoid changing the open or close throttle cable
adjustment. These cables normally do not
require adjustment during pre-delivery service. If
these cables are changed unnecessarily, full
throttle and/or idle speed may be adversely
affected. If you cannot achieve full throttle or
proper idle speed, always check control cable
adjustment first befare changing the open or
close throttle cable adjustment or idle rpm.

Installation Manual
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Shift Cable Connection

1. Centering remote control lever:
a. Move remote control lever to full forward
position
b. Slowly return control lever to neutral position
¢. Move control lever to full reverse position
d. Slowly return control lever to neutral position

2. With the outboard motor in the neutral position,
make sure the shift arm tip aligns with the neutral
switch tip and the detent roller is in the shift arm
groove.

NEUTRAL SWITCH DETENT ROLLER

SHIFT ARM

The * ¥ * mark on the shift link bracket will be
aligned with the * A " mark on the shift link.

SHIFT LINK
BRACKET

SHIFT
LINK

\" A " MARK

Thread the pivot shaft onto the threaded portion
of the shift cable.

Apply marine grease to the pivot pin.

Adjust the pivot shaft until it will insert into the
shift link.

Make sure the the pivot shaft is centered in the
shift link hole, adjust by turning the pivot shaft if
necessary.

Install washers on both sides of the arm and
secure with the lock pin.

WASHER,

) e
LOCK

'ﬂb‘/ PIN

After attaching shift cable to shift link, check for
smooth operation by moving remote control
lever to foward and reverse positions. Make
sure shift link moves smoothly and returns to the
neutral detent position when the remote control
lever is returned to neutral.

If it is hard to shift, turn propeller shaft. Shifting
with force will damage shift mechanism.

GREASE

(marine grease)

If shift arm moves smoothly and neutral detent
aligns, tighten cable lock nut.

Operate control lever to check for smooth, proper
shift cable and throttle cable operation.

20
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METER INSTALLATION

Meters should be instailed on the mounting panel. If
any other location is selected, it will be necessary to
use a mounting plate with a thickness of 1/16 ~ 7/16 in
(2 ~ 11 mm).

If mounting plate thickness exceeds 0.44 in (11 mm),
the mounting bracket must be moditied accordingly.

Tighten the mounting nuts evenly on both sides.
Meter installation angle should be within 45° to 75°.

If boat has a magnetic compass, install tachometer a
minimum of 5 in (130 mm) away from the compass.

Meter Part Number Hole Saw Size
Tachometer* 37250-2V5-950AH 3%" (86 mm)
Trim Meter 37260-ZV5-821 24" (54 mm)
Speedmeter 06372-ZV5-910 334" (86 mm)
10-65 mph
Speedmeter 06372-ZV5-950AH 3%" (86 mm)
5-35 mph
Hour Meter 39700-ZV5-912 24" (54 mm)
Hour Meter 39700-ZV5-800AH 246" (52 mm)
Voltmeter 37450-2V5-911 24" (54 mm)

* Set selector switch to 4 pole alternator position.

MOUNTING NUT (2)

RECOMMENDED
INSTALLATION
ANGLE: 45° ~ 75°

MOUNTING BRACKET

TACHOMETER

§in
(130 mm);
minimum;

Speedometer Tube Installation

Cut off about 1/8 in (3 mm) of the nipple end of the
outboard motor sensor, then insert it into the
speedometer tube. Attach securely with a cable tie.

NIPPLE END

Route tube through stern bracket as shown below.

Secure tube to boat hull in such a way that the tube
cannot be cut, bent or crushed. Then route the tube
to the speedometer.

If sensor opening is plugged with salt or a foreign
object, remove it with a piece of wire, etc.

When the boat is stored, remove the water in the
sensor tube.

Before final tube attachment, make sure tube is not
pulled too tight or crushed when motor is tilted UP or
DOWN or turned full left or full right.

Installation Manual
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METER WIRE CONNECTIONS

Route and connect wire harness properly, as shown
in the wiring diagram.

Use Meter Wire Harness A and B for meters.

Connect leads and terminals securely. Make sure
terminals are waterproof.

Use 19-gauge (1.25 mm diameter)} wires.

Connect the wire harnesses securely. If a terminal is
oxidized or corroded, remove the oxidation or
corrosion with a nonconductive plastic scrub pad or
contact cleaner before reconnecting it.

Make sure all connections are water tight, use Honda
Marine Terminal Service Kit A P/N 07VPZ-001000A.

Meter Wiring Diagram

accessories, except for the instrument light switch.

Yi B
LI

There are three ways to illuminate the instrument lights:

Make sure insulators surround their connectors
completely and the ends are not folded up.

Do not break the wire harness coverings. If the
covering of a wire is broken, either repair it with
electrician’s tape, or replace it.

Attach unused terminals to the adjacent main harness
with a piece of vinyl tape so that the terminals don't
interfere with the surrounding parts.

Connect each wire properly, as shown in the wiring
diagram.

After each wire and harness is connected, check for
proper connections by referring to the wiring diagram.
Connect the battery and turn the main power on to
check for proper operation.

This is an independent engine-control system. Do not attempt to integrate it with the boat’s system or other

e Connect a commercially available switch (Teleflex 1A 16970 or equivalent) between the BI/Y and R/W terminals.
o Connect 12V (+) from the boat’s instrument lights to the R/W terminal.
e Connect the BI/Y and R/W terminals together for "lights on" with the engine switch.

SPEEDOMETER HOUR METER VOLTMETER

l'/—\m
©%e, [ ©)
LIGHT SWITCH G @ ¢ ® =
TACHOMETER TRIM METER @

e

(Y23
L
B
L1
Y/ 8
R/w

[ Iad
)
RIW
|
by

T arw
| 1]

any

O
METER WIRE HARNESS B
P/N 32550-ZV5-910
See wiring
diagram at end of
this manual for
wire color codes.
—
via D&E To: SIDE-SURFACE MOUNT CONTROL
Y | or SWITCH PANEL

METER WIRE HARNESS A
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WATER PRESSURE GAUGE

A hole can be drilled and tapped on the flush valve
spacer boss for installing a hose barb fitting.

BOSS

Follow shop manual instructions to remove spacer for
drilling and tapping or call Honda Tech Line.

Use fittings recommended by pressure gauge
manufacturer.

BATTERY (not included)

Minimum requirements:

12V-80 Ah marine cranking battery

Marine Cold Cranking Amps (MCCA) = CCA622A or
greater.

If boat is equipped with two outboard motors, two
batteries must be installed, one for each motor.

+ TERMINAL
(red)

- TERMINAL
(black)

BATTERY
12V80Ah
(commercially avaiiable)

1. Install the battery in the correct size
corrosion-resistant battery box, in a dry,
well-ventilated location protected from water and
direct sunlight.

2. Connect the positive (+) battery cable first, then

connect the negative (—) battery cable. Tighten
cable nuts securely.

3. Coat battery terminal ends with nonconductive

grease. Cover the battery positive + terminal.

4. Secure the corrosion-resistant battery box

properly to the boat. To keep potential sparks
away from the fuel tank, do not secure or place
battery near the fuel tank.

Iinstallation Manual
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OUTPUT RATE
(%))
o
®

2000 3000 4000 5000 6000 7000
ENGINE SPEED

Recommended engine speed range: 5000 ~ 6000 rpm

Engine speed varies with propeller size and boat
condition.

A propeller must be selected to adjust maximum
engine speed to the recommended engine speed
range.

Using the wrong propeller can cause motor damage.
The proper propeller will assure powerful
acceleration, top speed, good fuel economy, cruising
comfort, and longer engine service life.

Propeller Selection Precautions

¢ The outboard motor must be installed vertically in
relation to boat bottom. Set moderate trim angle,
and adjust power trim angle to lowest setting.

e Set trim tab, so boat will run in a straight line.

o Protect propeller from foreign objects, check
regularly for damage and/or deformation, and
aquatic plants wrapped around propelier hub.

¢ Keep boat bottom clean of shells, algae growth
and dirt. Accumulation causes a significant drop
in top speed.

¢ When doing propeller checks, select a calm day
with little wave action.

¢ Avoid strong winds. Wind speed should be less
than 10 miles/h (15 km/h).

¢ The boat should carry its average load (crew,
load arrangement, ballast).

Pitch Ratio

BF115A*'BF130A

PROPELLER

Propeller Selection « i
wl
i )
z

Engine Performance Curve (=]
MAXIMUM PITCH
. ouTPUT PROPELLER DIMENSIONS
100% 2\ (Diameter x Pitch)

Pitch-Advanced Distance During One Turn (Apparent Advanced Distance)

P P:Pitch (mm)
D D: Outer Diameter of Propeller

Slip Ratio  (Visual Advanced Distance - Measured Distance)
Visual Advanced Distance X 100

During running; the actual advanced distance is reduced by about
10 ~ 15% due to propeller display pitch.

Select the correct propeller, so that full throttle engine
speed is with the recommended range.

¢ If engine rpm is under the recommended rpm
range, lower propeller pitch by 1 ~ 2 inches or
more as needed.

¢ If engine rpm is over the recommended rpm
range, select a propeller with a pitch one size
larger or as needed.

« If the following conditions exist, acceleration will
improve and outboard motor service life will
increase by lowering the propelier pitch.

— Heavy loads such as crew, load, equipment,
water skiing, etc;

- High temperatures and high humidity conditions;
— When operating at high altitudes;

— When boat bottom needs cleaning;

— When area around gear case is obstructed;

If full throttle engine rpm exceeds the recommended
range, it can cause increased vibration, noise,
reduced boat performance, poor fuel economy and
possible engine wear.

If full throttle engine rpm is below recommended
range, it indicates that the engine is being overloaded.

24
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Aluminum Propeller Selection Chart

Outboard Propeller size Boat speed in mph with engine running between 5000 ~ 6000 rpm
motor | pja . x pitch (in)
type 62 124 186 248 31 373 435 497 559
1 1 | 1 [ 1
BF130A 14x 1 1~204 |( 1)
| \
14x 13 14.3 ~ 28.7 ( H )
- 1T |
13-3/4x 15 | 21.7 ~ 36.3 H G )
| T
13-1/4x17 | 27.4 ~ 435 G )
[ 1
13x19 | 325~ 504 ( FEDC
I I A
12-3/4x21 | 36,6 ~ 56.2 FEDC B )
[ [ [ T 1
12-1/4x 23 | 37.9 ~ 59.4 FEDC B A
BF115A 14x 11 6.6 ~ 26 ( |
|
14x13 19.3 ~31.9 ( He
[
13-3/4x15 | 26.3 ~ 415 (G F
[ T |
13-1/4x17 | 32.3 ~ 49 FEDC B )
1T T
13 x 19 38 ~ 56 FEDC B A)
1 L ! L 1 |

Boat type and applicable size (length and weight)

Overali Weight
Code Boat Type length (feet) (pounds) Hullt Shape (Example)
A Bass boat 16 ~17 1818 ~ 2114 %
=
B Water ski 16 ~ 17 1873 ~ 2314
C Utility 18 2094 ~ 2535 —
D Fishing boat 16 ~ 17 2171 ~ 2314
E Runabout 16 ~ 17 2204 ~ 2579

Installation Manual
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Stainless Steel Propeller Selection Chart

Outboard Propeller size Boat speed in mph with engine running between 5000 ~ 6000 rpm
motor | pja, x pitch (in)
type 186 249 31 373 435 50 56 62.1 684
i I ! 1 1 L
BF130A | 13.1/4X15 | 20.8~47.8 G FEDC)
L 1 1]
13-1/4x17 | 36.7 ~52.8 FEDC B]
P[]
13-1/4 X 19 41 ~ 58.4 FEDC B A
L]
13-1/4 X 21 50.3 ~ 69 ( B A
BF11SA | 13.14X15 | 323 ~50 FECD B
L ] ]
13-1/4 x 17 38.5 ~ 55.3 (FEC D B )
[ | 1 ]
13-1/4X 19 | 42,9 ~60 CDB A )
L 1 |
13-1/4X21 | 516~ 70.2 (A )
Overall Weight
| Code Boat Type length (feet) (pounds) Hull Shape (Example)
F Center console 17 ~18 2480 ~ 3306
G Pontoon boat 24 ~ 28 2954 ~ 5952
H Deck boat 19 ~ 26 2590 ~ 6613
! House boat 35 ~ 37 11464 ~ 17636
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Propeller Instailation
3. Install the 18.5 mm plain washer and castle nut.
Remove the ignition key and disconnect the spark

plug caps to prevent the engine from starting
accidentally.

Wear heavy gloves to protect your hands from sharp SPLIT PIN

or nicked propeller blades.

CASTLE NUT

1. Apply marine grease to the propeller shaft.

2. Install the thrust washer and the propelier on the
propeller shatft.

THRUST WASHER

PROPELLER

PLAIN WASHER,
18.5 mm

4. Tighten the castle nut and secure with the split
pin.
If the split pin does not align with the hole in the
propeller shaft, adjust by turning the nut in the
tightening direction. Do not exceed the
maximum torque.

TORQUE:
| Propeller nut: ~ Minimum 0.7 ft-Ib (1.0 N-m)
Maximum 32 ft-Ib (44 N-m)

(marine grease)

After installation, bend the split pin ends as

GEAR CASE PROPELLER shown to secure castle nut.
SIDE SIDE

SPLIT PIN
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ADJUSTMENT AFTER INSTALLATION
Trim Angle Adjustment

To get maximum performance in most applications,
the transom angle adjusting rod should be positioned
in the lowest hole.

It may be necessary to move the adjusting rod to a
higher position due to the following situations:

e To avoid interference when motor is trimmed to
lowest position.

¢ If, due to boat weight or design, boat does not
produce increased performance with motor
trimmed to lowest hole.

Motor installation angle (trim angle) can be adjusted
when stopped or while running. Changing trim angle
compensates for wave conditions, wind, boat load,
crew number, etc., to ensure optimum handling.

Cruising Characteristics

Proper trim angle:
Assures most stable cruising and maximum performance.

Excessive negative trim angle:
Causes unwanted "bow steer".

Too large trim angle:
Causes bow rise, which hinders stable cruising,
visability, and planing.

Transom Angle Adjusting Rod
Removal/Installation

1. Loosen the adjusting rod nut, and remove the
adjusting rod.

2. Adjust by inserting the adjusting rod in the
suitable holes.

ADJUSTING
ROD NUT

ADJUSTING ROD

Angle Adjustments:
5 Stages (8°, 12°, 16°, 20° and 24°)

Do not operate the boat without the transom angle
adjusting rod installed. Operating the boat without
the transom angle adjusting rod installed can result
in damage to the power trim/tilt unit.

28
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TRIM TAB ADJUSTMENT

After engine break-in, run boat at full speed, and
check to see if boat pulls to the left or right. Adjust
trim tab as required, to ensure good, straight running
characteristics.

If boat pulls to the left:
Loosen trim tab lock bolt, and move trim tab trailing
edge to the left.

TS
—
—— DD&

L=

Pulling to
the right

Puiling to
the left

TRIM TAB LOCK BOLT

If boat pulls to the right:
Loosen trim tab lock bolt, and move trim tab trailing
edge to the right.

*@

"’//

BREAK-IN PROCEDURE
Break-in period: 10 hours

Break-in operation allows the moving parts to wear-in
evenly and thus ensures proper performance and
longer outboard motor service life.

First 15 minutes:

Run the outboard motor at trolling speed. Use the
minimum amount of throttle opening necessary to
operate the boat at a safe trolling speed.

Next 45 minutes:
Run the outboard motor up to a maximum of 2,000 to
3,000 rpm or 10% to 30% throttle opening.

Next 60 minutes:

Run the outboard motor up to a maximum of 4,000 to
5,000 rpm or 50% to 80% throttle opening. Short
bursts of full throttle are acceptable but do not
operate the motor continuously at full throttle.

Next 8 hours:

Avoid continuous full throttle operation (100% throttle
opening). Do not run the outboard motor at full throttle
for more than 5 minutes at a time.

For boats that plane easily, bring the boat up on
plane, then reduce the throttle opening to the
specified break-in settings called out above.

Installation Manual
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RADIO STATION MOUNTING/USAGE

The Electronic Control Unit (ECU) is installed on the
engine. The ECU and the ECU wires are designed so
that they are not affected by external jamming, but the
ECU can malfunction when it receives an extremely
strong electronic signal wave. Check the ECU for any
malfunctions whenever a VHF radio station is used on
the boat.

Observe the following instructions to prevent the ECU
from malfunctioning.

s Keep the antenna and radio station at least 1.6 ft
(50 cm) or more away from the ECU, switch
panel wire harness, indicator wire harness, switch
panel, indicator panel or remote control.

s Avoid routing antenna wire too long a distance.
The antenna wire should not be routed as long as
the panel wire harnesses.

Installation example

RADIO STATION

ANTENNA

\

RADIO STATION

» Do not install a radio station that does not
conform to local laws and regulations (10W or
less).

s Connect the positive and negative radio leads to

the boat wiring harness not the engine related
wiring harnesses.

o After installing a radio station, the ECU must be

checked for any malfunctions by running the
engine and transmitting from the radio. If the
engine performance is adversely effected during
radio transmission, inspect radio for proper
installation location, settings, and general
operation.

MINIMUM DISTANCE
1.6 ft (50 cm)

/ REMOTE CONTROL

MINIMUM DISTANCE
1.6 ft (50 cm)

SWITCH PANEL AND/OR
INDICATOR PANEL

30
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PRE-DELIVERY SERVICE CHECK LIST

Check all items on the following list. Refer to the
Owner’'s Manual or Shop Manual for specifications
and detailed procedures. Test every unit to be sure it
is functioning properly.

If proper off season PGM-FI storage procedures are
needed, refer to the storage chapter of the
BF115/130 Owner's Manual.

ON LAND

[0 After completing the Pre-Delivery Service and
Operation check lists, fill out the HONDA
MARINE - Delivery Check List (#TM023). Give
the yellow copy to the customer.

e EXTERNAL APPEARANCE

0 Check for paint scratches; touch up if necessary.
e INSTALLATION LOCATION

O Check for correct installation location.

O Check outboard motor for correct installation
height.

O Make sure the motor mounting bolts are tight.

O Check to be sure sealant has been applied to the
transom mounting bolt holes.

s GEAR OIL

O Check for proper gear oil level. Make sure the oil
level and drain plugs are tight.
OIL CAPACITY: 1.06 US qt. (1.0 )
Use a commercially available gear oil that meets
or exceeds the requirement for API Service
Classification GL5 or Honda P/N 92-13007A12
H/C 4918363 gear ail.

o FUEL SYSTEM

[0 Be sure fuel lines are connected securely.

I Make sure the fuel tank is full of fresh 86 pump
octane rating or higher unleaded gasoline.

O Check for fuel leaks. If necessary, repair
immediately.

e STEERING SYSTEM

I Check the steering system for smooth operation.

O Make sure the outboard motor does not interfere
with the steering cable and/or link arm, control
cables, wire harness etc., when the steering
wheel is turned full left and full right and with the
motor in all tilt positions.

e REMOTE CONTROL SYSTEM

O Check remote control for proper operation.

O Make sure the control lever selects forward,
neutral, and reverse gears.

O Check for full throttle capability.

O Check to be sure the throttle operates smoothly
with the remote control lever at full throttle
position. On side-surface mount controls, the fast
idle lever must be in the idle position.

e ELECTRICAL SYSTEM

O Check wire harness for proper connections.

O Check battery connections for correct polarity
and tightness.

0O Make sure battery is fully charged and installed
securely.

O Make sure meters, indicators, and switches are
connected correctly.

e TILT MECHANISM

O Push power trim#ilt switch, and make sure
outboard motor tilts up and down smoothly.

O Check for abnormal tilt motor noise while tilting
up or down.

O Tilt down the outboard motor and check to see
that the trim meter functions and indicates
"DOWN".

O Operate the steering with the outboard motor in
the tilt UP position, and check to be sure that the
cables, harnesses, boat splashwell, etc. do not
interfere with the outboard motor.

O Make sure tilt stopper will set in the lock position
at full tilt up position.

O Check the power tilt ail level. Tilt the outboard
motor up to the full tilt UP position and lock it in
place with the tilt lock lever. Remove the oil tank
cap and be sure the oil level is up to the oil filler
port. Install the oil tank cap securely.
Recommended Oit: DEXRON® type Automatic
Transmission Fluid {(ATF).

O Check the manual tilt valve for proper function.
o ENGINE OIL

O Check engine oil level.
Engine Oil Capacity:
5.8 US qt. (5.6 /) When oil filter is not replaced
6.2 US qgt. (6.5 #) When oil filter is replaced
Recommended Oil: SAE 10W-30
Use 4-stroke motor oil that meets or exceeds the
requirement for API Service Classification SJ.
Always check the API SERVICE label on the il
container to be sure it includes the letters SJ.

e ALL NUTS, BOLTS, & OTHER FASTENERS

O Check security and tighten if necessary.

Installation Manual
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OPERATION CHECK LIST
IN THE WATER

¢ OUTBOARD MOTOR INSTALLATION

O Check that there are no water leaks from the
motor mounting bolt holes.

O Check boat for balanced weight distribution.
e OUTBOARD MOTOR OPERATION

O Check neutral switch for proper operation.

O Turn the ignition switch ON and make sure the
buzzer sounds twice. Turn switch OFF.

O Turn the ignition switch ON. Make sure the
Programmed Fuel Injection (PGM-FI) light,
Alternating Current G-rnerator (ACG) light, and
the Oil Pressure light come on. The oil pressure
light should go out after 2 seconds.

O Turn the ignition switch to the START position
and start the engine.

O Check outboard motor for any abnormal noise.

O Check to be sure cooling water flows out of the
cooling system indicator.
After the engine warms up:

0 Make sure motor returns smoothly to idle.

O Check Idie Speed: 750 + 50 rpm (in neutral)
If idle speed is incorrect, disconnect remote
control throttle cable from throttle arm and
recheck idle rpm. If rpm is correct, recheck
remote control throttle cable adjustment. If
idle rpm is not correct with remote control
throttle cable disconnected, refer to the
BF115/130 service manual for PGM-FI idle
speed adjustment. If necessary, call Honda
Tech Line. Do not make adjustments to the
PGM-FI without reviewing the service manual
or calling Honda Tech Line.

O Snap throttte and check engine response.
O Check the emergency engine stop switch for
proper operation.
e LEAKS

O Make sure that there are no leaks from the fuel
lines and/or connections. If necessary, repair
immediately.

O Check the outboard motor for water/oil leaks.
Repair if necessary.

O Check exhaust system for exhaust leaks.

DURING SEA TRIALS

¢« OUTBOARD MOTOR OPERATION

O

(m]

— 66 ~ 82 ft (20 ~ 25 meters)

Check the gearshift operation with the remote
control lever.

Check motor operation at trolling speed. Use the
minimum amount of throttle opening necessary
to operate boat at a safe trolling speed for 15
minutes.

Dual Motors:

Adjust tie bar length so the motors toe-out.
Toe-out is when the motors’ forward measurement
is wider than the motors’ aft measurement.

Motors with toe-out (viewed from the stern) will
ensure better boat stability. It is best if the wakes of
two motors join 66 ~ 82 ft (20 ~ 25 meters)
astern.

Not all boats will follow this specification.
Consult your boat manufacturer for toe-in or
toe-out recommendation.

o PROPELLER SELECTION

0

Check the engine rpm with the boat under way.
Before engine break-in, avoid continuous full
throttle operation (100% throttle opening). Do not
run the outboard motor at full throttle for more
than 2 minutes at a time.

MAXIMUM RECOMMENDED ENGINE RPM
5000 ~ 6000 rpm

Make sure that there is no propeller ventilation in
a straight line. There is the possibility of some
propeller ventilation when turning at full throttle
with the motor trimmed out.

AFTER SEA TRIALS

o . CHECK & CLEAN THE OUTBOARD MOTOR

O
O

0

oo

Check that there is no water in the gear oil.

Check that there are no signs of fuel, oil or water
leaks. Repair if necessary.

After running in salty or dirty water, use a water
hose joint (optional part) P/N 19270-ZW1-740
H/C 4898219 to flush the cooling system with
clean water.

Thoroughly clean entire outboard motor with cloth.

Check the outboard motor for external damage,
defects, or cracks.
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HONDA

BF115A -BF130A

SWITCH PANEL TEMPLATE

Prior to use, always measure template dimensions with a caliper or ruler to be sure dimensions are correct.
Dimensions can change due to photocopying or reprinting.

[<]—‘ 51.90 mm ——|
2.04in
48.00 mm (1.88 in) =1 ( ) —
24.00 mm |3 —
(0.94 in)

¢

W

—

—
——

25.50 mm
(0.22in)

@5 to 6 mm
(0.22 10 0.24 in) , 85.50
8 places ;. mm
1(3.37 in)

| 174.15 mm

; (6.86 in)
Drill and cut out \/
shaded areas as
indicated. i

171.00 mm
(6.73 in)

Outline of
switch panel

Installation Manual 33




34

HONDA

BF115A -BF130A

Installation Manual



HONDA
BF115A - BF130A

INDICATOR PANEL TEMPLATE

E— 63 mm (2.48 in)———»

Outline of indicator panel

/ e 50 mm (1.97 in)——~]

~ 25.50 mm
(0.22in) x 4

Cut out shaded areas as
indicated

installation Manual
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IMPORTANCE OF PROPER SET-UP AND PRE-DELIVERY SERVICE

For Your Customer’s Safety

Proper set-up and pre-delivery service are essential
to the customer’s safety and the reliability of the
outboard motor. Any error or oversight during
assembly can result in faulty operation, damage to
the outboard motor, or injury to others.

For Your Safety

Some of the most important general safety
precautions are given below. However, we cannot
warn you of every concetvable hazard that can arise
in performing set-up and pre-delivery service. Only
you can decide whether or not you should perform a
given task.

IMPORTANT SAFETY PRECAUTIONS

~ AWARNING

Improper set-up or pre-delivery service can create an
unsafe condition that can cause your customer or
others to be seriously hurt or killed.

Follow the procedures and precautions in this
manual and other service materials carefully.

AWARNING

Failure to properly follow instructions and precautions
can cause you to be seriously hurt or killed.

Follow the procedures and precautions in this
manual and other service materials carefully.

® Make sure you have a clear understanding of all basic shop salety practices and that you are wearing appropriate clothing
and using safety equipment. When performing any set-up or pre-delivery service, be especially careful of the following:

O Read all of the instructions before you begin, and make sure you have the tools, the replacement or repair parts, and the

skills required to perform the tasks safely and completely.

O Protect your eyes by using proper safety glasses, goggles, or face shields any time you hammer, drill, grind, or work around
pressurized air or liquids, and springs or other stored-energy components. If there is any doubt, put on eye protection.

O Use other protective wear when necessary, for example, gloves or safety shoes. Handling hot or sharp parts can cause
severe burns or cuts. Before you grab something that looks like it can hurt you, stop and put on gloves.

® Make sure the engine is off before you begin any servicing procedures, unless the instruction tells you to do otherwise. This

will help eliminate several potential hazards:

[0 Carbon monoxide poisoning from engine exhaust. Be sure there is adequate ventilation whenever you run the engine.

O Burns from hot parts. Let the engine and exhaust system cool before working in those areas.

O injury from moving parts. If the instruction tells you to run the engine, be sure your hands, fingers, and clothing are out of

the way.

e Gasoline vapors and hydrogen gases from batteries are explosive. To reduce the possibility of a fire or explosion, be careful

when working around gasoline.

O use only a nonflammable solvent, not gasoline, to clean parts.

[0 Never drain or store gasoline in an open container.

O Keep all cigarettes, sparks, and flames away from the battery and all fuel-related parts.
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SPECIFICATION ITEM MODEL UNIT |BF 25-30 D4 BF 25-30A BF15-20 A4 | BF9.9-15 BF 8 - 10D
BORE AND STROKE MM 61x63 58 x 63 59 x 64 58 x 53 58 x 42
CAPACITY cC 552 499 350 280 222
ENGINE OIL CAPACITY -AT DRAINING LITRE 1.6 1.6 1.0 1.1 1
AT OIL FILTER CHANGE LITRE 1.9 1.9 1.3 N/A 1.3
OIL FILTER PART NUMBER PART NUMBER 15400PFB004 15400PFB004 15400PFB004 N/A 15400-PFB-004
VALVE CLEARANCE - INTAKE MM 0.10-0.14 0.10 - 0.14 0.15-019 0.10 - 0.14 0.15-0.19
VALVE CLEARANCE - EXHAUST MM 0.18 - 0.22 0.18 - 0.22 0.21-0.25 0.18 - 0.22 0.21-0.25
FUEL FILTER (low pressure) PART NUMBER 16910-Z2V4-015 16910-ZV4-015 16910-ZV4-015 16910-ZV4-015 16910-ZV4-015
FUEL FILTER (high pressure) PART NUMBER N/A N/A N/A N/A N/A
CARBURETOR - FLOAT LEVEL MM 14 14 13.7 13.0-15.0 13.5
- PILOT ADJUSTMENT TURNS 21/4 2 21/4 23/4 2314
- IDLE RPM RPM 900-1000 850 - 950 850 - 950 1050 - 1150 850 - 950
IGNITION - SPARK PLUG NGK DR-7EA DR-7EA CR5EH-9 DR6HS CR5EH-9
ND X22ESR-U X22ESR-U U16FER9 X20FSR-U U16FER9
SPARK PLUG GAP MM 0.6-0.7 0.6 -0.7 0.8-0.9 0.6 -0.7 6.8 - 0.9
AIR GAP MM N/A N/A N/A N/A N/A
IGNITION TIMING ‘BTDC 5°-+-2 5° - 26° 0+-2 5°-35 0°
PULSE GENERATOR RESISTANCE Q 617 - 758 290 - 355 351 - 429 351 - 429 351 - 429
EXCITER COIL RESISTANCE Q 6.12-7.48 270 - 368 6.1-7.5 207 - 253 6.1-7.5
CHARGING COIL RESISTANCE Q 0.27 - 0.33 0.27 - 0.33 0.2-0.3 0.33 - 0.41 0.23 - 0.43
REG/REC REGULATED VOLTAGE Vv 12 12 12 12 12
CHARGE COIL / ALTERNATOR AMPS 4M - 10E 6 -10 6-12 6-10 6-12
IGNITION COIL RESISTANCE - PRIMARY Q 0.19 - 0.23 0.19 - 0.23 0.8-1.0 0.35-0.43 0.35-0.43
SECONDARY WITH PLUG CAP KQ 28.0 - 34.0 10.3 - 15.9 23.0-34.8 8.01-9.79 23.0-34.8
GEAR CASE OIL CAPACITY LITRE 0.27 0.29 0.28 0.24 0.26
COMPRESSION PsSI 128M - 213E 178 - 206 185-213 151 151




SPECIFICATION ITEM MODEL UNIT BF 8 BF 7.5-10 BF 5 BF 2D BF 2
BORE AND STROKE MM 56 x 38 56 x 40 60 x 45 45.0 x 36.0 46 x 46
CAPACITY cC 197 197 127 57 76
ENGINE OIL CAPACITY -AT DRAINING LITRE 0.8 0.8 0.55 0.25 0.4
AT OIL FILTER CHANGE LITRE N/A N/A N/A N/A N/A
OIL FILTER PART NUMBER PART NUMBER N/A N/A N/A N/A N/A
VALVE CLEARANCE - INTAKE MM 0.06 - 0.1 0.06 - 0.1 0.06 - 0.14 0.06 - 0.10 0.08 - 0.16
VALVE CLEARANCE - EXHAUST MM 0.06 - 0.1 0.06 - 0.1 0.11-0.19 0.09 - 0.13 0.08 - 0.16
FUEL FILTER (low pressure) PART NUMBER 16910-Z2V4-015 16910-GB2-005 16910-GB2-005 16952-ZE6-000 16952-ZE6-000
FUEL FILTER (high pressure) PART NUMBER N/A N/A N/A N/A N/A
CARBURETOR - FLOAT LEVEL MM 9.8 - 10.5 9.8 -10.5 9.0-11.0 12 10.5-13.5
- PILOT ADJUSTMENT TURNS Highest idle speed Highest idle speed 2.375 2.5 2.125
- IDLE RPM RPM 1100 - 1300 1100 - 1300 1200 - 1400 1900 - 2100 1300 - 1500
IGNITION - SPARK PLUG NGK DR-5HS DR - 5HS BPR5ES CR5HSB BMR-4A
ND N/A N/A W16EPR-U U16FSR-UB N/A
SPARK PLUG GAP MM 0.6-0.7 0.6 -0.7 0.7-0.8 0.6 -0.7 0.6 -0.7
AIR GAP MM N/A N/A 0.2-0.6 0.3-0.5 0.2-0.6
IGNITION TIMING ‘BTDC 15° - 35° 15°- 35° 25 2r 20°
PULSE GENERATOR RESISTANCE Q 108 - 132 108 - 132 N/A N/A N/A
EXCITER COIL RESISTANCE Q 297 - 363 297 - 363 N/A N/A N/A
CHARGING COIL RESISTANCE Q 0.13 +/- 10% 0.13 +/- 10% 0.2-0.4 N/A N/A
REG/REC REGULATED VOLTAGE Vv 12 12 12 N/A N/A
CHARGE COIL / ALTERNATOR AMPS 5 5 3 N/A N/A
IGNITION COIL RESISTANCE - PRIMARY Q 0.56 +/- 10% 0.56 +/- 10% 0.8-1.0 0.98 - 1.2 0.7-0.9
SECONDARY WITH PLUG CAP KQ 0.8 +/- 10% 0.8 +/-10% 59-71 11-12 6.3-7.7
GEAR CASE OIL CAPACITY LITRE 0.23 0.23 0.1 0.41 0.05
COMPRESSION PsSI 151 151 50 -78 128 92.4
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