HONDA

BF115A*130A Paper book Part no. 66ZW500

PREFACE

This manual covers the construction, function and
servicing procedures of the Honda BF115A / BF130A

outboard motors.

Careful observance of these instructions will result in

better, safer service work.
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Abbreviations
Abbreviations
ACG Alternator
APl 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
1AC 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
oP 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
SW 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 (32.5 in)

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 propeller mounted.

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

Overall length

825 mm (32.5 in})

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 lbs) 230 kg (507 Ibs) 233 kg (514 Ibs)

Operating weight (including oil)

231 kg (509 lbs) 234 kg (516 Ibs) 236 kg (520 Ibs) 239 kg (527 Ibs)

*1: With propeller mounted.

FRAME

BF115AX/BF130AX

Model
ltem Type

LD LCD XD XCD

Transom height (*1)

537 mm (21.1in) 664 mm (26.1in)

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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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
Model T emote ontro OWer |1 hometer| Trimmet
ode ype Long |Extra-long %t:g?;'g Iggtl;rt‘it;: Control | Panel | Trim/Tilt | coromerer| [rmmeter
LD O O (O) (O) O (O) (O)
BF115A/ XD O O (O) (©) O (O) (O)
BF130A LCD O O (O) (©) O (O) (O)
XCD 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 kgf-m, 124 Ibf-ft) 180 Nem {18.4 kgfsm, 133 Ibf-ft}

Compression ratio

8.8:1

Fuel consumption ratio

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

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 (DENSO)

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 £ (5.9 US qt, 4.9 Imp qt)
[with oil filter replacement: 6.5 £ (6.9 US qt, 5.7 Imp qt]

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

Gear case oil capacity

1.0£2(1.1 US qt, 0.9 Imp qt)

Propeller
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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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
c. 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 adeguate ventilation whenever you run the engine.

« 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.

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.

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

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 N

o o

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

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

S

(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.

ENGINE SERIAL NUMBER PRODUCT IDENTIFICATION NUMBER

2-2
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5. MAINTENANCE STANDARDS

* ENGINE Unit: mm (in)
Part ltem 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/cm?,
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 0.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 5.515-5.530 (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 56.58 (2.188)
Rocker arms Rocker arm |.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 0.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 1.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)
Oil 2.805 - 2.825 (0.1104 - 0.1112) 2.85 (0.112)
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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 .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 Journal 0. D. | Main No.1/No.2 54.980 - 55.004 (2.1646 — 2.1655)
No.3 54.976 - 55.000 (2.1644 — 2.1654)
No.4 54.980 — 55.004 (2.1646 — 2.1655)
No.5 54.992 - 55.016 (2.1650 ~ 2.1660)
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 No.1/No.2/
bearing oil clearance No.4

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.5 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)

2-4




HONDA

BF115A-130A
Unit: mm (in)
Part ltem 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.5 0.050 - 0.089 (0.0020 - 0.0035) 0.15 (0.006)
Balancer shaft Journal O.D. No.1
(EX side) 42.722 - 42,734 (1.6820 - 1.6824) 42.71 (1.681)
("L“‘;i';e) 20.938 - 20.950 (0.8243 - 0.8248) 20.92 (0.824)
No.2 38.712 - 38.724 (1.5241 - 1.5246) 38.70 (1.524)
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)
N0:1 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)
palancer shaft bearing (E)'\(“;'i;e) 42.800 - 42.820 (1.6850 — 1.6858) 42.83 (1.686)
(Il\?:{;e) 21.000 - 21.013 (0.8268 - 0.8273) 21.02 (0.828)
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)
Outer rotor-to-oil pump body 0.10 - 0.18 (0.004 - 0.007) 0.20 (0.008)
clearance
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-oil body side clearance 0.02 - 0.07 (0.001 - 0.003) 0.12 (0.005)
Fuel pump/ Discharge volume
Fuel line [with pump operated for 2 sec.] 45 m£ (1.5 US oz, 1.6 Imp oz) or more

Fuel pressure [kPa (kgf/cm?, psi)l

265 - 314 (2.7 - 3.2, 38 - 46)

2-5



HONDA

BF115A-130A
Unit: mm (in)
Part Item Standard Service limit
Vapor separator | Float height 29-34(1.1-1.3)
Ignition coil Resistance Primary coil 0.60-0.72Q
Secondary coil 25-38kQ
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 O.D. 14.4 (0.57) 14.0 (0.55)
Belt tension [N (kgf, Ibf)] g:;d 392 - 490 (40 - 50, 88 - 110)
Measured between the pul-
leys with belt tension gauge. E:I‘:V 490 — 588 (50 — 60, 110 — 132)
Maboures with 98 N (10 kgf, E:I(:d 7.7-9.0{0.30-0.35)
22 |bf) of force applied to
the center of belt between | New 6.7 - 7.7 (0.26 - 0.30)
the pulleys. belt
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 GearlD | Forward (LCD/XCD 33.000 - 33.025 (1.2992 - 1.3002) 33.044 (1.3009)
types only)
Propeller 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)

At reverse 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
tem 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 4.8 35
(10 x 55 mm}) M10 x 1.25 39 4.0 29
Intake manifold nut M10 x 1.25 39 4.0 29
12 mm bolt M12x 1.6 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 puiley bolt M16x 1.5 245 25.0 181
Balancer shaft thrust metal bolt M6 x 1.0 20 2.0 14
Balancer belt 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 M10 x 1.25 44 4.5 33
Timing belt driven pulley bolt M12 x 1.25 98 10.0 72
Valve adjusting lock nut M7 x 0.75 20 2.0 14
Fuel pipe nut M14x 1.6 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 M10 x 1.25 39 4.0 29
Flywheel boit M12x 1.0 118 12.0 87
Flywheel boss bolt M8 x 1.25 32 3.3 24
Alternator bracket bolt M10 x 1.25 39 4.0 29
Alternator assembly bolt M10x 1.25 44 45 33
nut M8 x 1.25 24 2.4 17

ECM bolt M6 x 1.0 5 0.5 3.6

Oil pressure switch PT 1/8 .9 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 39 4.0 29

Oil pump cover screw M6x 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 N-m (4.5 kgf-m, 33 Ibfeft) first, then tighten them an additional 180" (Snag
torque [Angle method)).

*2: Tighten the connection rod bolts to 20 Nem (2.0 kgfem, 14 Ibf-ft) first, then tighten them an additional 90° {Snag
torque [Angle method]).
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ftem Thread Dia. (mm) Torque values
and pitch (length) Nem kgfem 1bfeft
« GEAR CASE
18 mm castle nut *1 M18 x 1.6 1 0.1 0.7
Propeller shaft holder bolt M10x 125 34 3.5 25
Gear case bolt M10 x 1.25 34 35 25
nut (XD and XCD types only) M10x 1.25 34 35 25
Extension separator stud bolt
{XD and XCD types only) M10 x 1.25 15 1.5 1
Qil drain bolt M8 x 1.25 3.4 0.35 2.5
Oil level bolt M8 x 1.25 3.4 0.35 25
Wash bolt M8 x 1.25 3.4 0.35 25
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 M64x 1.5 123 125 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 MS0 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 bolt M10 x 1.25 34 35 25
Undercover screw M6 x 1.0 4.5 0.45 3.3
M5 x 0.5 3 0.3 2.2
Upper rubber mount nut M12 x 1.25 83 8.5 61
Qil drain plug cover screw M6 x 1.0 6.4 0.65 4.7
« STERN BRACKET
Stern bracket nut M25 x 2.0 34 35 25
7/8 - 14 UNC 34 35 25
M10 x 1.25 34 3.5 25
+ POWER TRIM/TILT ASSEMBLY
Cylinder cap _ 162 16.5 119
Rod guide comp. _— 78 8.0 58
Manual valve M14 x 1.5 35 0.35 25
Socket bolt A/B _— 8.3 0.85 6.1
Power tilt motor assembly bolt 1/4 - 20 UNC 5 0.5 3.6
Qil tank bolt —_— 5 0.5 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 castle nut is 44 N-m (4.5 kgfem,
33 Igf+ft)
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ltem Thread Dia. (mm) Torque values
and pitch (length) Nem kgfsm 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 1.256 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 M16 x 1.0 1.5 0.15 1.1
Neutral switch nut M20 x 1.0 2.5 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
ltem Thread Dia. (mm) Torque values
and pitch (length) N+m kgfem Ibfft
Bolt and nut 5mm 5.2 0.52 3.8
6 mm 10 1.0 7
8 mm 215 2.15 15.6
10 mm 34 35 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

DO EaWN =

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
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° 35 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, 5.6 mm

Oil filter wrench

Holder handle

Holder attachment, 50 mm, offset
Belt tension gauge

Valve guide reamer, 5.5256 mm
Lock nut wrench, 56 mm

@6 pin type wrench

@4 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-ZwW50100

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 removalfinstallation

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)

QOil filter removal/installation

j_ Crankshaft pulley bolt {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 36 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 instatllation
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 Driverfor 1,2 and 3
6 Lock nut wrench, 64 mm 07916-MB00002 64 mm lock nut removal/installation
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-ZW0010Z | Forward/reverse bevel gear backlash inspection
15 Backlash indicator tool 07SPJ-ZW0030Z | 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 07WPK-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
K}
32
33
34
35
36
37
38

Attachment, 37 x 40 mm
Attachment, 42 x 47 mm
Attachment, 52 x 56 mm
Attachment, 24 x 26 mm
Driver, 40 mm |.D.

Pilot, 177 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) installation
Reverse bevel gear/6208 radial ball bearing removal

j— 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

S O

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 077439-0010000 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 batl bearing
44 Puller jaws, 25 mm 07TWPC-ZW50100 removal [Puller jaws of the bearing race puller
45 Remover handle 07936-3710100 {07LPC-ZV30100) 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-ZW0011Z | Forward/reverse bevel gear backlash inspection
50 | Pin type wrench, 103 mm 07WPA-ZW50100 | Bearing holder assembly removal/installation
3. ®
%\ . 9-3, B-@
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8. TROUBLESHOOTING

* ENGINE
a. HARD STARTING

* Use a known-good battery for troubleshooting.

Does not turn

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

ON, or does
not sound.

Turns ON,

or sounds.

l Check whether the starter motor turns.

Does not
turn.

T

TurIns.

[ Check the fuel level in the fuel tank.

No fuel

T

Fuel level OK
|

'

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

Fuel flow
restricted.

I

Fuel flows
freely.

|

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

Dry

Wet

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.

No or weak
spark

Good spark
|

{

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

Low
compression

I

Compression

OK,

J

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

—

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

-

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

—

lAdd fuel and restart the engine. |

_. |+ Check for collapsed or pinched fuel line.

<Low pressure fuel system check>

+ 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
the fuel reaches the vapor separator.

* Check for clogged fuel line, low pressure fuel
filter and the connectors.

Perform the high pressure fuel system trouble-
shooting (P. 56-560).

—

» Clean the electrode to dry and restart the
engine.

* If excessively wet, perform the high pressure
fuel system troubleshooting (P. 5-50).

Perform the ignition system troubleshooting (P.
2-24).

—|* 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.

*: 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.

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

No.1 FUEL INJECTOR
CONNECTOR

No.2 FUEL INJECTOR
CONNECTOR

No.3 FUEL INJECTOR
CONNECTOR

No.4 FUEL INJECTOR
CONNECTOR
COMPRESSION
GAUGE

{Commercially
=== available)

Check the compression on all cylinders.

THROTTLE ARM

FULL THROTTLE
STOPPER

2-15



HONDA
BF115A+130A

b. ENGINE DOES NOT RUN SMOOTHLY

« Warning buzzer sounds with a continuous

buzzer sound.

* Warning buzzer sounds with an intermittent

buzzer sound.

sound) (P. 5-36).

sound) (P. 5-38).

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

— Engine starts, but stalls
soon. Idle speed is not
stable or stalls.

Perform the alert system troubleshooting {(continuous

Perform the alert system troubleshooting (intermittent

To P. 2-17

| Spark plug faulty.

'—’

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

———>| Check for water in the fuel tank.

l—————IDrain the water from the tank (P. 3-10). l

nection.

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

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

| Ignition system faulty.

r___.

sucked.

Check whether secondary air is being

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

» Loose throttle body assembly
mounting bolts/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 IAT 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 lin 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).

—|High pressure fuel system faulty. J—»

ToP.2-17

Perform the high pressure fuel
system troubleshooting (P. 5-50).
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From P. 2-16 From P. 2-16
——“dle control system faulty. 1—* Perform the idle control system
troubleshooting (P. 5-33).
A—LValve clearance misadjusted. —F»ijustment: P. 3-5 I
—»{ Balancer timing misadjusted. j——i Adjustment: P. 3-16 |
——*LCyIinder compression abnormal. j——» » 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 cylinder.
.~ Engine speed does not Control cable [throttle side] discon- —»IConnect the cable securely. |

increase.

nected from the throttle arm.

——I Throttle cable misadjusted.

]—»| Adjustment: P, 3-10 I

——[Propeller mismatched.

|—>| Replace with the correct propeller. |

——[Spark plug faulty.

l——»[ Replace or clean and/or adjust (P. 3-5).]

——| Ignition system faulty.

]—» Perform the ignition system trou-

bleshooting (P. 2-24).

——I High pressure fuel system faulty.

l—» Perform the high pressure fuel sys-

tem troubleshooting (P. 5-50).

-—{ Valve clearance misadjusted.

]—>|Adjustment: P. 3-5 I

E—

Engine speed does not
decrease.

To P.

iThrottle cable misadjusted.

|‘—’| Adjustment: P. 3-10 ]

;{Throttle arm does not move smoothly. }——+Apply grease to the throttle arm

bearing .

4’{Throttle link does not move smoothly. }—* Apply grease to the link. Replace

2-18 ToP.2-18

the throttle body assembly if nec-
essary (P. 5-57).
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From

P. 2-17

From P. 2-17

L.

sucked.

Check whether secondary air is being

* Loose throttle body assembly
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 IAT 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
or stalls.

To P.

2-19

i Check for water in the fuel tank.

I—»[ Drain the water from the tank (P. 3-10).|

sure fuel filter abnormal.

1 Fuel tank, fuel tube, and/or low pres-

* Check for water and dirt in the
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 fuel line,
low pressure fuel filter and con-
nectors.

—v] Ignition system faulty.

F—

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

—'>| High pressure fuel system faulty.

]

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

~»{ Low pressure fuel pump faulty.

I—*IReplacement: P.5-68

2-18



HONDA
BF115A*130A

From P. 2-18

Excessive engine speed

Overrevving caused by mismatch of
the boat and the propeller.

Replace with the correct propeller.

Propeller excessively worn.

Replace the propeller (P. 12-1).

——l Propeller rubber damper slipping.

Replace the propelier (P. 12-1).

|

Outboard motor installation setting
improper {(e.g. transom height, tilt
angle).

Adjust the installation setting.

*: When fuel overflow is detected, check the vapor separator (P. 5-64).
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c. 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
turn ON once for 2 seconds. '

Turns ON.

Does not turn ON.

When the ignition switch is ON, the warning
buzzer sounds twice with an intermittent sound.

Intermittent
sound

Perform the “Hard Starting” troubleshooting (P.
2-14) .

No intermittent sound

[Check for a blown 10A fuse or F! 30A fuse.

Blown

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

Not blown

Check the main relay (P. 5-49), and/or perform
the main harness/wire harness troubleshooting
{P. 5-53).

Incorrect

* Replace the blown fuse.

» Check for short in the main harness wire or
incorrect load by referring to the fuse load list
{P. 2-21).

Correct

Perform the ECM troubleshooting {MIL does not
turn ON). (P. 5-11)

* Replace the main relay (P. 17-5).
* Replace the main harness and/or wire harness.
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¢ FUSE LOAD LIST

©)]
olo ( BATTERY
® 10A FUSE (REMOTE CONTROL FUSE)
>@® (O POWER TILT SWITCH
® @ POWER TRIM/TILT SWITCH
® IGNITION SWITCH
E
ToH—vo 8
@ ON
@ @ ©® START
oo 0—>»0 >@ @ Black
(L) @ Black/Red
® @ ol 7 ° ® @ White/Black

(3 Black/Yellow

"% G Black/White
O = T RIEERIEEERE) @ 30A FUSE (FI FUSE)
= ® OO @® MAIN RELAY
+—>@ @ 30A FUSE {STARTER FUSE)
v/l —O @ ECM
® Oo—+0—+0 +—® @ STARTER MAGNETIC SWITCH
@ 90A FUSE (ALTERNATOR FUSE)
® "% @ NEUTRAL SWITCH
L~ @ ToALTERNATOR (DETECTION
TERMINAL)
@ _— @> To POWER TILT RELAY
+—O\O— +O >3 @ To MAIN RELAY [A]

——El & To WARNING BUZZER
t+—® @ To INDICATOR LIGHT
(OIL PRESSURE LIGHT/OVERHEAT
LIGHT)
+—>@® @ To TACHOMETER
@ Yo TRIM METER
L >@® @ To VOLTMETER (OP)
@ To HOUR METER (OP)
@) To ALTERNATOR (IG TERMINAL)
® To ECM
® To IGNITION COIL
® 33 To FUEL INJECTOR
@ To INDICATOR LIGHT (MIL/
ALTERNATOR INDICATOR LIGHT)
M)®  ® ToFUEL PUMP UNIT (HIGH
PRESSURE SIDE)
35 To STARTER SOLENOID
@ »G @ To ECM NEUTRAL SWITCH INPUT
@ To ALTERNATOR (OUTPUT
o]0

—77}77 TERMINAL)

4
ol

Ex3
~/
:

RO |
Hol
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d. STARTER MOTOR

Engine does not start.

Check whether the
engine turns.

Turns.

Check whether the
engine speed is

Does
notturn. Move the remote control lever to the “N”
{Neutral) position and check whether the
engine starts.
Does
not Check the battery * Charge the battery
sound. charge level. No good.| or replace.
Check by sound Check the battery ter- » Connect the battery
whether the starter minals for connec- terminals securely,
motor is turning. - | tion and corroslon. or remove the cor-
Check the 30A (start- rosion.
er fuse) or 10A fuse. * Replace the fuse.
Good. Does » Check the key switch.
Sound. « Connect the starter
not magnetic switch wire
Check the starter Sound, securely.
magnetic switch for « Check and repair the
operating sound. wire to the starter
magnetic switch.
Check the pinion and| No good. * Repair or replace the
ring gear for engage- sta_rter magnetic
ment. switch.
Sound.
Check the pinion + Cheek the return
Good. and ring gear for No gOOd spring for fatigue
engagement. ~| and the pinion for
movement.
Good. + Correct the pinion
Check or replace the Connect the batery g:da ;lr;\\gnt geg:
overrunning clutch. and starter motor re[gage.
terminal, and check| Does
by sound whether| Not
the starter motor is | turn. Replace the motor
turning. {brush holder or ar-
mature).
Sound.
Poor contact of the
starter megnetic
switch. Replace.
(l:,?osv(;?d Check the battery ggod.  Charge the battery

normal.

Good.

To P. 2-23

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

Good.
To P. 2-23

NOTE: When a problem occurs, disconnect the battery.

or replace.

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

From P. 2-22

Check the engine oil
viscosity.

No
good.

Good

Replace the starter
motor with a new one,
and check whether it
operates properly.

Turns.

Replace the engine oil.

Does not turn.

Check inside the engine.

Check remote control
plug connector at the
engine.

NOTE : When a problem occurs, disconnect the battery.

Repair or replace the
starter motor.

Repair or replace the
key switch.
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e. IGNITION SYSTEM

Engine is hard to start.

|

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)

1 No spark

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

Sparks

Check and clean the spark plugs
{P.3-5).

Sparks

No spark

Perform the spark test on all
cylinders.

No sparks
at all

Replace the spark plugs.

Dis-

Normal

No spark at one
or some cylinders

Check to see whether the emer-
gency stop switch clip is dis-
connected.

connected.

Not
disconnected.

Disconnect the black/red terminal
of the emergency stop switch, and
perform the spark test (P. 2-26).

Set the clip securely.

Sparks

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

No spark

Dis-

Check the pulser coil 4P connector
for secure connection.

connected.

Not
disconnected.

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

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

Abnormal

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 k(2

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

[S1818]
QOO

OOOOODODOONOOOOO0
¢ H)I)I,)(l)()f )()()()()()()(l)()()()

A22 : A31 :
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From ;’ 2-24 N TEST HARNESS
o
Check for continuity between | SOMINUItY [go0en Gircuit 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. 000 | 6000000060000000 CQP
[o]e]o] Kelelelelolololololelolelolelolo 0}
Continuity (Y/Bl) (Y/BI)
No IGNITION COIL
Check for continuity between | CONUNUIY [6oen 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 bdoooocoooooooooo0000
black/blue terminal. 000 | 00000C000000GO000
iIG1,4 1G2,3
(BI/Y) {B1/Bu)
IGNITION COIL
Continuity TERMINALS
o v B2
Cheek for continuity between | COMtINURY [shon circuit in the blackiyellow] B!
the test box's terminals B1 and and the black/blue wires between )| 08 88888888888888888
B2 and the body ground. the ECM and the ignition coil.
* Replace the main harness. -
No continuity
No
conﬂnuny OO0 [ OOO00O00OOOOOO0000

Check for continuity between
the test box’s terminals B4 and
B5 and the body ground.

Continuity

Substitute a known-good ECM
and recheck.

Open circuit in the brown/black-

wire between the ECM and the

ground.

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

* Replace the main harness.

?O

Q0000000000000
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o SPARK TEST
1) Set the remote control lever in the “N” (Neutral) position. T
No.1 SPARK PLUG b=

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

3) Remove the spark plugs. No.2 SPARK PLUG
Disconnect the fuel injector connector of the respective
cylinders (P. 2-15).

No.3 SPARK PLUG %
)

2

No.4 SPARK PLUG

)
— ]
A

@,

/

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

5} 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.

A WARNING

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.

6) Turn the ignition switch to the START position and tum the
starter motor. Check whether sparks jump acoss the spark

lug electrodes. -
- SN OY e —pe ) Nod
- . . . = i SPARK PLUG CAP
To prevent the possibility of electrical shock, avoid touching
the spark plug wires or caps while performing the spark test.
piug p p 9 P ((-(. No.2
S SPARK PLUG CAP
7) Check for sparks on the No.2 and the No.3 spark plugs. \ = : z ME:Q ‘(«(
/ 8 No.3
8) After the check, reinstall the spark plugs and caps corectly. J\’ SPARK PLUG CAP
\(ors]
okl D v
s lca M)
SYal) =~ VR

SPARK PLUG CAP
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* FRAME
a. SHIFT

Shift lever does not
move.

Check the remote con-
trol box for proper oper-
ation.

Shift cable is not adjust-
ed properly.

Check
motor.

the outboard

No good

Good

[ Shift cable is corroded.

|

| Adjust (P. 3-13).

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

Deformed or bent

]

[ Replace (P. 16-2). |

Stuck

Good

OK

|

Normal

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

Bent

]

| Replace.

Normal

| Replace (P. 16-5). ]

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

Worn or damaged

]

Normal

| Replace (P. 13-5). |

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

Bent or twisted

| Replace (P. 12-2 and 5). |

Normal

OK
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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 and oil seal 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

Chock the oil lovel Fill with oil (P. 14-17). Check the power trim/|No good [Replace (P. 15-6 and
W': :a;: (Pr? 4 17” v 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.

No air

Replace the power
trim/tilt assembly.

valve and move
each rod back and
forth several times.

Check motor oper-
ation.

No good

Tighten the manuat
valve.

If the power trim/tilt
assembly does not
move, replace the
assembly.

Normal

Check the motor for
overheating.

Does not
overheat

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

assembly.

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

Replacement as a part

Replacement as
an assembly

Normal

O-ring

» Motor assembly 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

* Manual valve
O-ring

Check for water in
the motor.

Water

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

Overheats

Cool down the motor.

No good
————~l Replace (P. 14-24).

Replace the motor

No water

Check insdie the
motor (P. 14-25).

assembly (P. 14-11).

No good |Replace the faulty

Oil
seal

» Front bracket oil seal
* Rod guid comp. oil seal/
dust seal

* Piston rod comp.
(cylinder cap}) oil
seal

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
L 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.

-
T~

e 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
L b . .
Does | Does |Does not hold. b?cmro ‘f:fh;::ssel:re gﬂ‘x_%ﬁh;?;g:;,e Check point Check/repair method
not tilt |not tiit
u down. |L Extend lower than spec. | lower than spec.
P - |Lowers. [EXtendS.| o pressure drops. | or pressure drops.
(e O @) (@) @ Motor Check according to the motor check procedure.
Check the manual valve for foreign material and
®) Q @) @) (@) @) (@ Manual valve | the O-ring surface for damage.
Wash or replace the manual valve if necessary.
) @ o () ® O-ring Check the O-ring surface for damage or foreign
material and replace if necessary.
o ) O @ O-ring : P ! 4
Do not disgssemb}e the free pli)Tton as it is the
uaranteed part of the assembly.
© o o ® Check valve gheck 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.
Dho not disass%mble thfe piston roglcoré}?. a:(s |': is
7 R the guaranteed part of the assembly. Check the
O (@} (@] @ Shlock relief ballgseat 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
e) e} 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.
(@) @) (@) (@) i Pump
@ Upper relief
@} 0 valve
(12 Down relief
@) o valve R fyar
13 Lower chamber Do not disassemble the pump assembly as it is
O O Q © 7 check valve the guaranteed part of the assembly.
 Lower chamber Replace the pump assembly if necessary.
O O o O spool valve
(3 Upper chamber
o o o o check valve
(& Upper chamber
O O O O spool valve
MOMOTOR (®DUST SEAL/ PISTON ROD COMP
O-RING
(DMOTOR  (®LOWER CHAMBER , %IL(ATF)
SPOOL VALVE
i (UPPER
PUMP RELIEF
VALVE r- }
[ T
03] S
UPPER
CHAMBER
SPOOL VALVE _
- I SHOCK
. " RELIEF
B
i9UPPER P ®O0-RING ~| A VALVE
CHAMBER @O0-RING —L_|[[[T% || FREE PISTON
CHECK \ M ] —
VALVE I PUMP ¥E BT I -
ASSEMBLY T: /
= =) 7 =
®CHECK
VALVE
@MANUAL (YLOWER 12DOWN ®0-RING
VALVE CHAMBER RELIEF M ®0-RING —s L7
CHECK VALVE
VALVE — —
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[2]
HARNESS CLIP
(4]
3] SWITCH WIRE (5]
CONN
OlL PRESSURE ECTOR 10 mm WIRE
- HARNESS CLIP
(21
12 RNESS CLIP 13 mm TUBE CLIP
[ (6]
13 mm TUBE CLIP REMOTE CONTROL CABLE A
I
No.1 FUEL INJECTOR I S g"‘{;@ b
o. N AT e e ECT SENSOR
CONNECTOR !;6‘\‘ CONNECTOR
A
e ! (8]
g f WIRE CLIP
B
[16] {}4'-. [91
No.2 FUEL INJECTOR N ?V
p NN FUEL PUMP UNIT
CONNECTOR g:‘i: ~' CONNECTOR
i
(151 ANk | [10]
No.3 FUEL INJECTOR e WIRE CLAMP
CONNECTOR ¥
R [y
\S=: IAT SENSOR
J ! CONNECTOR
[12]
6 mm/12 mm CLAMP
(3] (13}
(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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[10]
WIRE HARNESS

(8] CLIP
REMOTE CONTROL
CABLE A
[9]
IAC VALVE
(7] CONNECTOR
HARNESS CLIP

[11]
ALTERNATOR
CONNECTOR

(12}
13 mm TUBE CLIP

[13]
ALTERNATOR
TERMINAL

(6]
10 mm WIRE
HARNESS CLIP t@/ AN — [10]
| —_] WIRE HARNESS CLIP
)

= W [14)
. WIRE HARNESS
N =45 BAND
(5]
WIRE CLIP .
7 7 [15]
Z MAP SENSOR
\ s CONNECTOR
(4] < r
FUEL PUMP UNIT A /A TINER
CONNECTOR , N [ [16)
t» : - TP SENSOR
(3]
WIRE CLAMP Z I
121 pral ) 1
IAT SENSOR N 7 = = TP SENSOR
CONNECTOR ; -J CONNECTOR
\ = :
S —

1] H\e

6 mm/12 mm CLAMP

N
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[6]
ECM
[4]
90A FUSE CABLE
(71
[2] 2 (51
WIRE HARNESS CLIPS  Lapness |  PULSER COIL WIRE CLAMPS
ARD CONNECTOR (8]
2P CONNECTOR
[9]
BLUE 3P CONNECTOR
= [10]
] A S 3P CONNECTOR
() w “ “ h “ (1)
REMOTE CONTROL — WIRE HARNESS CLIP
CABLE A 3
nnr ) [12]
Y ; 1 GREEN
(= 2P CONNECTOR
=
28] [13]
— ECTOR
WIRE TIES 3 — 1. R;']’ 2P CONNECTO
\ - WIRE CLAMPS
iy , (11
\‘\ 2 A WIRE HARNESS
[27] STRAP CABLE —4 CLIP
| [14]
[26] NEUTRAL SWITCH BTy = HARNESS CLIPS
[25] PURSE LOCK CLIP
/4
\ . A
({/ Qs‘\\ . \ \ ,/ /
G
@ @
: [ [15] POSITIVE (+)
(24] L ]Q STARTER CABLE
HARNESS CLIP A
21 [2] WIRE HARNESS CLIPS
POWER
[11] WIRE HARNESS CLIP rov Ay
23] MOTOR POWER TILT RELAY
TRIM ANGLE SENSOR WIRE CONNECTOR
WIRE 221 (201
HARNESS BANDS POWER TILT [17] 10 mm WIRE
MOTOR HARNESS CLIP
CONNECTOR
T O rD wire Y [18] NEGATIVE (-)

STARTER CABLE
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4]
90A FUSE
CABLE

(5]

HARNESS CLIPS 6]

[2] POWER TILT MOTOR WIRE HARNESS CLIPS
WIRE ,

N

[1] TRIM ANGLE
SENSOR WIRE \

(3] POWER TILT MOTOR
\ CONNECTOR

N

(15]

N

sy
=)=,

R
71

POWER TILT
SWITCH WIRE

(8]
/ HARNESS CLAMP
-~ 9]

Y

/ POWER TILT SWITCH
{10}
POSITIVE (+)
STARTER CABLE

{111 10 mm WIRE HARNESS CLIP

[14]

STARTER CABLE CABLE PLATE
POWER TILT RELAY
CONNECTOR
(18] (]
INDICATOR
NTROL (2]
3P CONNECTOR REMaTE co POWER TILT
MOTORWIRE  [q
TRIM ANGLE
SENSOR WIRE
[17]
NEUTRAL SWITCH [15]
2P CONNECTOR STARTER CABLE
BRACKET CLIP
[16] WIRE HARNESS CLIP Q
q &)
[ === I [12]
< = // NEGATIVE (-}
STARTER CABLE
@ (@] {10}
= POSITIVE (+)
STARTER CABLE
MAINRELAY  y%un RELAY [20] WIRE CLAMP
4P CONNECTORS

[21] REMOTE CONTROL
CABLE A 14P CONNECTOR
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I5]
No.1/No.4
[4] IGNITION COIL
[2] BLACK/YELLOW XVLIXEMPS -
WIGE 10A FUSE
[1] PULSER COIL 3] CONNECTOR
2P CONNECTOR YELLOW/BLACK
WIRE
(7]
23 WIRE CLAMP
[28] ECM AN /‘;))';i
SN\ o)) R #
sl =0
DR S
‘@,) PN A 5, S
S/ pm ‘ l\ " B Iy
(= @ Y f ”"/ 1
30A FUSE 1P T (/I'f”’ 5“\/",7 D 533, 2/No.3
anDRni il ‘_; \ - 4 18y . .
CONNECTOR ‘ \/ ) "’jﬁ’:-;f“/f’/llﬁ 5 IGNITION colL
[26] YELLOW/ m \ [ ) =N = ‘
BLACK WIRE | | === : lrﬁ—‘)‘)ﬁ% [9]

(251 WIRE ; Nl POSITIVE (+) STARTER
HARNESS SHe; 7\, = - MAGNETIC SWITCH
oL R 'i‘ ‘,'77; A~ TERMINAL WIRE

[24] J \

1 Q) {{ (4]

BLACK/BLUE WIRE I I _!"]“%l,/. (3  WIRE CLAMPS

W 2225 7) U

(231 STRAP CABLE-L__ P‘“ * = [10]

"X " 9 NEGATIVE (-) STARTER
/g:"/f RO MAGNETIC SWITCH

221 7 (\ TERMINAL WIRE

REMOTE CONTROL =/ .

'CABLE A =0

e
’ (11
[21] 90A FUSE CABLE — ‘ POSITIVE (+) STARTER
A CABLE
[20] POWER TILT MOTOR (2]
CONNECTOR STARTER MOTOR
[19] HARNESS CLIPS
(18
10A FUSE BOX
(REMOTE CONTROL
FUSE) [13] WIRE HARNESS CLIPS
[17) [14] POWER TILT
30A FUSE BOX MOTOR WIRE
(FI FUSE) [15)
[16] 30A FUSE BOX
CONNECTOR

2-35



HONDA

BF115A130A
B!| BLACK [ Br| BROWN
(1] e (4] Y | YELLOW | O | ORANGE
REMOTE CONTROL ( —sw—H[—1++aw—) STARTER MAGNETIC Bul BLUE _ ILb| LIGHT BLUE
CABLE A - —} Switcn =
so—HI o0 ) G | GREEN [|Lg| LIGHT GREEN
[3] ~ LgBl —;—[Dﬁ:d:l"‘ BLUE R | RED P | PINK
TRIM ANGLE SENSOR {—m —HE e | connecTors W/|WHITE | Gr| GRAY
M —B DJL a —I
REMOTE CONTROL {
CABLE A p—
— v e
[2] POWER TILT SWITCH { —wa e
S 1
=] (6l
———— —— GREEN CONNECTORS
1] —o—H— Lg—} 7
REMOTE CONTROL { _.,_Lf—L ,— | POWER TILT RELAY
CABLE A
—a—H
{ —w—3
(8]
RED CONNECTORS
[11]
- To STARTER MAGNETIC
To ALTERNATOR [10] SWITCH
HARNESS
TERMINAL
CLIPS 112]
4~ To REMOTE CONTROL
4 CABLE A
- %
u T (3]
- WIRE HARNESS CLIP
R
I To POWER TILT RELAY
" 10A] [30A] [30A
POWER TILT MOTOR ————— [15]
CONNECTOR a <«—— To 90A FUSE
N :5 - [16]
. / To POWER TILT SWITCH
[21] /ﬂ | X
(17
WHITE TAPE | ™~ To POSITIVE (+) STARTER
CABLE TERMINAL
/ [18] WIRE HARNESS
[20) 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
(31
HIGH TENSION CORD
CLAMP C
12 (1
OVERHEAT SENSOR WIRE CLAMP
WIRE (4]
[1] WIRE CLAMP R o O
| =
T\
e — [5)
- /7] HIGHTENSION CORD
- .
7\ :/, CLAMP A
) l.\ ‘\,‘ = 7/\
(A =S O)
N 7 61
) No.1 HIGH TENSION
(;‘ g 3 A Y, ‘| ’.‘ CORD
[19] § -,-,-'\/
CLIPA (ﬁ.‘, -~dv==-?fff_:::.\ A‘ 7
Pass the No.3 high tension \/’ : \. ‘(@@ No.2 HIGH TENSION
cord so it is the upper line /‘ ".’y CORD
and the No.4 high tension D " ' Cg)— r I8
cord so it is the lower line, | ] \ -~ HIGH TENSION CORD
and clamp the cord securely. </'f| C‘ 0 CLAMP B
é"’ (D {91
. P \ *(ar No.3 HIGH TENSION
(5] =71\ ( p \\ CORD
'HIGH TENSION CORD : 7 ] [10]
CLAMP A / ’ @_ 5/ No.4 HIGH TENSION
1101 HARNESS CLAMP—(/P~ \ = V.-.;’l’,/
:-%. el D\ = =]
w7, . (1]
[17] “‘ G )/ ~90A FUSE BOX
POWER TILT SWITCH 3\;;(/}//
ﬁ N
[16] '
POWER TILT
SWITCH
WIRE 13] 10 mm WIRE 2]
[15] P et &6 ¢y ips  FLUSHING WATER HOSE
POSITIVE (+) STARTER
CABLE Y
90A FUSE
CABLE
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(3]

WIRE CLIP (41

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
§\/(l/ \
{71
REMOTE CONTROL
CABLE A 9]
WIRE HARNESS CLIPS

[17]) WIRE HARNESS CLIP [10]

BREATHER TUBE A
[11]
{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
(1 cup TRIM ANGLE
SENSOR WIRE To ENGINE UNDER
CASE
(61
TRIM ANGLE SENSOR
(8} 7]

WIRE HARNESS CLIP

POWER TILT
MOTOR
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e Side-mount remote control Bl | BLACK [ Br| BROWN
(61 Y | YELLOW | O | ORANGE
INDICATOR  |Bul BLUE || Lb| LIGHT BLUE
o LIGHTS G | GREEN | Lg| LIGHT GREEN
EMERGENCY (2] (3] (4] RIRED _ |P|PINK
STOP IGNITION  WARNING THROTTLE w/|WHITE [[Gr| GRAY
SWITCH SWITCH BUZZER  SWITCH )
1 1oL ~ L é i 'S o L
5 8 £% & 26]28 W () (7]
THROTTLE I / POWER TRIM/TILT
ﬁ ﬁ QQ_\Q_' Q Q SWITCH ps SWITCH WIRE
£ LN 3 o g1
i PIITTTT Y F7F
~ ~ Y] l
[5] REMOTE CONTROL N s 3]
CABLE B /,\ ” WARNING
g AN ‘ BUZZER
@ =0
2 T S HNL SR
IGNITION ﬁ}/‘\“«ﬁ/'//%//" Jph = /\;M
SWITCH (] ¥ = “KA‘,/O '/‘ g 2 N
i [ -
7 /!\”\ .‘ L -
(1] 7 !'
EMERGENCY STOP ) ) L=
SWITCH 2 ©C;
)
(71
(5] POWER TRIM/
REMOTE CONTROL Wi VITCH
CABLE B

*1: Power trim/tilt switch wire routing with remote control lever
set as shown by A.

*2: Power trim/tilt switch wire routing with remote control lever
set as shown by B.

11V 121 REMOTE
[ lig':}’t":,‘,’ from CONTROL
LEVER

switch side.

(31 INGNITION
SWITCH
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® Control panel

[3]
INDICATOR LIGHT

[OIL PRESSURE LIGHT,

OVERHEAT LIGHT]

[2]
IGNITION SWITCH

[
EMERGENCY STOP
SWITCH

/

\

i

:

[4]
WARNING BUZZER

(5]
WIRE HARNESS BAND

(6]
SWITCH PANEL HARNESS

CONNECTION: P. 15-8 |
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2
¢ CLAMPING WIRES WITH CLIPS AND BANDS 2 [
2]-1UP
(*1): Clamp the 90A fuse cable in the innermost recess. E-IZI]{:NESS CLIP

(1

(® FRAME GROUND

(7]

WIRE HARNESS
_cue

(@ 10A FUSE WIRE

(@ 30A FUSE WIRE

(3 POWER TILT RELAY WIRE
(WHITE WIRE)

® 30A FUSE WIRE (WHITE
TAPING)

(& POWER TILT MOTOR WIRE

[6]

(D 90A FUSE CABLE
(@ POWER TILT RELAY WIRE

[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]

(4]-1

10 mm WIRE
HARNESS CLIP
[4]-2
up

i

[4}-3

Opening must be
toward the engine
side.
=>

[6]-1 WIRE HARNESS
CLIP

@ 10A FUSE WIRE

(2 30A FUSE WIRE

(3 30A FUSE WIRE

@ POWER TILT RELAY WIRE
(WHITE WIRE)

(® POWER TILT SWITCH WIRE

@ POSITIVE {(+) STARTER CABLE
(© 90A FUSE CABLE

[5]

® [51-1
WIRE HARNESS

@ 10A FUSE WIRE

(@ 30A FUSE WIRE

(3 90A FUSE CABLE

@ POWER TILT RELAY CONNECTOR
WIRE

(® 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"

[11-1

WIRE HARNESS

BAND 2

(D REMOTE CONTROL CABLE A .

@ TRIM ANGLE SENSOR WIRE (D POWER TILT RELAY GROUND

(® POWER TILT MOTOR WIRE (2 NEGATIVE (-) STARTER CABLE

[6]
{6]-1 WIRE HARNESS CLIP

®

(D NEUTRAL SWITCH
WIRE
( MAIN RELAY WIRE

(5]

4]

(31

[5]-1
WIRE HARNESS BAND

(D NEGATIVE (-) STARTER
CABLE

@ POSITEVE (+) STARTER
CABLE

[3]-1 HARNESS CLAMP (*1)

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

(® POWER TILT SWITCH

(2 POWER TILT SWITCH WIRE
(*2)

(® POSITIVE (+) STARTER
CABLE

(® POWER TILT SWITCH STAY
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[l

{112
[11-6 REMOTE CONTROL

To REMOTE CONTROL  CABLE A

CABLE A \ / 8
(15 \;ﬁ (117

’g;‘ ggﬁ}galmgm-con- & —> To OVERHEAT SENSOR

[1]-4
To No.2 IGNITION COIL _ |
BLACK TERMINAL ~-— [1)-8

‘" (8 To STARTER MAGNETIC SWITCH

)
[
A ?
6

[11-3 . 119
STRAP CABLE To NEGATIVE {-) STARTER MAGNETIC
SWITCH TERMINAL
(-2 (1310
To REMOTE CONTROL % -
c:\BLE A ‘ /CD “"" To POSITIVE (+) STARTER MAGNETIC
\ LD SWITCH TERMINAL
—
4———@
NI ® From 30A FUSE
\@ @ From 10A FUSE
F USE
(111 TRIM ANGLE SENSOR D Fram POWEA FILT RELAY
® From POWER TILT SWITCH
(® From REMOTE CONTROL CABLE A
@ 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
—BIlY 0 G

Y/Bl -9 BI

—O
Bl/Bu L

(® No.1/No.4 IGNITION
colL

@ No.2/No.3 IGNITION
COIL

RED P | PINK @ IGNITION COIL SUSPENSION
WHITE | Gr| GRAY

Bl| BLACK | Br| BROWN

Y | YELLOW [l O| ORANGE

Bu} BLUE Lb} LIGHT BLUE %?gﬁ :gg: ézﬁglggggoa
G | GREEN | Lg| LIGHT GREEN @RIB

R

W
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(6}
PURGE HOSE
CLAMP (8]
(5] VACUUM TUBE
PRESSURE REGULATOR | (7]
(4] 13 mm TUBE CLIP [9]
FUEL HOSE CLAMP D10.5 BREATHER TUBE A
3
PRESSURE REGULATOR . ‘ (101
RETURN HOSE
I PCV TUBE
[2) —]
BREATHER TUBE B _ =
= ‘ i s (11
— =@l =y PN AIR VENT TUBE B
o [ | I
(] g | ==/}, o
TUBE CLAMP D13 : > 55
{ ZI > | ’ PRESSURE REGULATOR
oy ; ’ RETURN HOSE
. -y , [12]
[22] — 1] FUEL TUBE D
HOSE CLAMP ] A Y
B VENT TUBE B | - 4
AR \ IR
[20] ST
FUEL TUBE D K=
[19] ~ [
FUEL TUBE {131 FUEL PIPE
(18]
OIL RETURN TUBE [14] 7 x 550 mm TUBE
(171 [15] OIL TUBE
7 x 690 mm
TUBE
(16]
FUEL HOSE
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13] 61
13 mm TUBE SENSOR TUBE
cup SEN
5] o
[ L TUBE D TUBE CLIP FUEL FILTER
(HIGH PRESSURE
" SIDE)
4
TUBE CLAMP

N B
1 . ’
TUBE CLIP B12,) &
N )
*/)
v/ 18]
FUEL PUMP UNIT
[9]
(9] 7 x 100 mm TUBE
FLUSHING W
WATER HOSE : , g . [10] FUEL PIPE
(1]
TUBE CLIP B12
(18]
7 x 690 mm TUBE [12) 7 x 550 mm TUBE
1n
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) [16]
PCV TUBE TUBE CLAMP D12
[71311 5 (151 [17]
- -2 mm 13 mm TUBE CLIP
TUBE CLAMPS TUBE CLIP
AN [18]
[11] VACUUM TUBE ~_ BREATHER TUBE A
— -
27 T
7 ~—TT
[10) WIRE CLIP — IX\ [19)
- T\ W TUBE CLAMP D15
PURGE HOSE CLAM X
[71 HOSE CLAMP "2 L\ ‘ 5;»;
RS
[8] AIR VENT TUBE Bfi_

[6]
FUEL PUMP FILTER

[5]
FUEL TUBE D

[4]
6 mm/12 mm CLAMP

[3] y.m'/ 2

PRESSURE REGULATOR
RETURN HOSE

[2]
AIR VENT TUBE A

(11
FUEL TUBE C
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(8]
WATER
TUBE D
[10]
7 x 550 mm TUBE
o R JACKET [9]
WATE )
PRESSURE HOLDER 3-WAY JOINT a
51 T-JOINT
AIR VENT TUBE A o
7
(4 WATER TUBE C PURSE LOCK CLIP
FUEL TUBE D
[13]
3.5x 6.5 x 150 mm
(31 \ TUBE
6 mm/12 mm : .
CLAMP |
P \ =
I e G D)
(2] B or—> ‘!!i“’,:'@
PRESSURE REGULATOR ny. L gy
RETURN HOSE =
\‘ A
4 =Y
FUEL FILTER ‘

= =
Y=
2~ N
g7

S L [
— S0 7/
—i‘"'ﬁi = [14]
N7~ -
[25]} 7 x 550 mm TUBE ' 4 mg,(x,v,, <X ' FUEL FILTER (LOW
L/ \ PRESSURE SIDE)
[9] 3-WAY JOINT — X
)\
[15]
[24) WATER TUBE A FUEL TUBE B
[16]
[23] FUEL TUBE BREATHER TUBE
[18) CLAMP C
[22] FUEL TUBE C 14 mm
cup 7]
[21] WATER TUBE B FUEL
[19]3.5 x 6.5 x 190 mm
CONNE
[20] 4.5 x 50 mm TUBE TUBE YNN CTOR
[11] T-JOINT
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(1}

CANISTER HOSE
CLAMP
_— = =
“.\
—_— T =
_/% 8 \—
_J =
Ty

=

N

J D — ]
2]
l@o ~ || @ FLUSHING WATER

S ] Bl

(4]

HOSE CLAMPS
[3] WATER INLET

JOINT

[1]
CANISTER HOSE

CLAMP

2-49



HONDA
BF115A+130A

11. LUBRICATION

Apply marine grease to the following parts:

[1]

TILT STOPPER BEARING

(6]

PROPELLER SHAFT

(21

(3]

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

[4]

O TILTING SHAFT
(@ TILTING SHAFT THREADS

(D DETENT SPRING ROLLER
@ TILTING BRACKET CAM
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[l

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

(6l

® SHIFTROD A
@ VERTICAL SHAFT

[2]

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

[3]

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

SWIVEL CASE
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(D ADJUSTING ROD

@ LOWER CYLINDER BUSHINGS/
COLLARS

[31

ENGINE COVER HOOK ROLLER

- ——— (|}

[2]

(D UPPER CYLINDER BUSHINGS/
PINS

(@ SLIDING SURFACES OF THRUST
RECEIVER

ENGINE COVER HOOK ROLLER
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3. MAINTENANCE
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. SPARK PLUGS
. VALVE CLEARANCE
. FUEL FILTER
(LOW PRESSURE SIDE)
8. FUEL TANK STRAINER
(OPTIONAL FUEL TANK)

1. MAINTENANCE SCHEDULE
2. ENGINE OIL

3. OIL FILTER

4. GEAR CASE OIL
5

6

7

9. THROTTLE CABLE
10. SHIFT CABLE
11. ALTERNATOR BELT
12. BALANCER BELT
13. TIMING BELT
14. VAPOR SEPARATOR
15. BREATHER ELEMENT

1. MAINTENANCE SCHEDULE

REGULAR SERVICE PERIOD (3) FIRST EVERY EVERY EVERY REFER
ITEM  Perform at every indicated month EACH 20 HRS 100 HRS | 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 32
Change O O
Gear case oil Check level and check o
for water contamination 3-4
Change O @)
Engine oil filter Change 02 O 3-3
Engine timing belt Check-readjust O 3-13
Balancer belt through
ACG belt 3-23
Throttle linkage Check O O 531
and idling speed Adjust O O
Valve clearance Check-readjust O O 3-5
Spark plugs Check—ad!ust o o 35
(Replace if necessary)
Propeller and Check ®) 121
cotter pin (Replace if necessary) O
Lubrication Grease O 0N 2-50
Fuel tank and Clean @) 310
tank filter (Replace if necessary) O
Fuel filter Check O 3-9
Change O 5-76
Fuel filter )
(High pressure type) Change O 547
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 —

(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

Oil Level Inspection:

Check the engine oil level with the engine stopped and the
outboard motor in the vertical position.

1)
2)

3)

4)

5)

Remove the engine cover.
Remove the dipstick and wipe it clean.

Insert the dipstick all the way in, then pull it out and read the
oil level.

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.

Reinstall the oil filler cap and dipstick.

Oil Change:

Drain the used oil while the engine is warm. Warm oil drains
quickly and completely.

1)

2)

3)

4)

Remove the oil filler cap and the drain plug cover.

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 oil 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.

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 N'm (2.3 kgf-m, 17 Ibfsft)

Reinstall the drain plug cover. Tighten the 6 x 36 mm special
screw to the specified torque value.

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

(3] DIPSTICK

[2]
UPPER
LIMIT

[1
LOWER
LImIT

C RO KRR Y

[1] OIL FILLER CAP

—]

[2]1 6 x 35 mm
SPECIAL
SCREW

(11 12 mm DRAIN PLUG
WASHER

{2] OIL DRAIN PLUG
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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_tcn With oil filter replacement:
capacity 6.5 £ (6.9 US gt, 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.

1
Single
Viscosity

(2]
Multi
Viscosity

s . N N z
-20 o 20 40 80 80 100'F

[3] Ambient temperature.

Reinstall the oil filler cap and dipstick.

Reinstall the engine cover.

3. OIL FILTER

Replacement:

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

2) 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

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

4) 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.

5) 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:
Oil filter wrench 07912-6110001
TORQUE : 21.6 Nom {2.2 kgf-m, 16 Ibf-ft)

6) 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.

7) Start the engine, and check for leaks.

8) 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.

9) Reinstall the engine cover.

[1] OIL FILTER WRENCH
07912-6110001

{2]

RUBBER SEAL
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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 1.02 (1.1 US qt, 0.9 Imp qt) J

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

Recommended
gear oil

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

TORQUE: 3.4 Nem (0.35 kgf-m, 2.5 Ibfft)

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.

Gear oil capacity 1.0¢ (1.1 US gt, 0.9 Imp qt) l

MARINE SAE 90 Hypoid gear oil
API Service Classification
(GL-4 or GL-b}

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)

T/@V/

[1] OIL LEVEL BOLT

{11 OIL LEVEL BOLT

L/ \
N\ Ve o~ N
]

[2] OIL DRAIN BOLT

[
GEAR OIL PUMP
{Commercially available)
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5. SPARK PLUGS

inspection/Cleaning:

" 1) Remove the engine cover and spark plug caps.
2) Clean any dirt from around the spark plug bases.
3) Use a spark plug wrench to remove the spark plugs.

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

5) Remove carbon or other deposits with a stiff wire brush.

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

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

(1l
SPARK PLUG
WRENCH

Recommended
spark plug

ZFR7F (NGK)
KJ22CR-L8 (DENSOQ)

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

7) 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 Nem (1.8 kgf-m, 13 Ibf-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
with the engine cold.

1) Remove the engine cover.

0.7 - 0.8 mm (0.028 - 0.031 in)

“Ir

(1] [2]
SIDE SEALING
ELECTRODE WASHER

1
ENGINE
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2) Move the remote control lever to the “N” (Neutral) position. 1 2]
HARNESS CLIP 5 TUBE

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

CABLE A " [3] BREATHER TUBE A

4) Remove the four 6 x 20 mm flange bolts and the two 6 x 22 121
mm flange bolts. Disengage the locking tabs of the timing 6 mm
belt upper cover from the timing belt lower cover and remove WASHER (6} 6x 22
the timing belt upper cover. 6 x 20 (4)

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

{11

[1
TABS

4]
TIMING BELT TIMING
LOWER COVER BELT
UPPER
COVER
6) Remove the four 6 x 20 mm flange bolts from the rear
separate case and remove the rear separate case. 6 x 20 (4)

(1] REAR SEPARATE CASE
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7) Open the 13 mm tube clip that secures the fuel tube D, and 11
release the fuel tube D. CYLINDER 12
HEAD COVER $3§’ET;'ER
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 (low pressure side).

Remove the nine 6 x 35 mm flange bolts and one 6 x 66 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 cilamp the
fuel tube with a fuel tube clip to prevent the gasoline from
leaking.

11) Manually turn the crankshaft pulley clockwise, and align the

“§T” 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.

(3]

HARNESS
HOLDER A
(41
CONNECTOR
BRACKET C
2)
(51
7,13 mm TUBE
ST ' CLiP
RN, P 16
9] -'» - FUEL TUBE D
FUEL PUMP = o1
PRES-
g't?r‘{"é SIDE) OIL RETURN
6x 65 [8] FUEL TUBE
TUBE
[1] CRANKSHAFT PULLEY

TIMING BELT
DRIVEN PULLEY

[2]
[4] — —> - "
TIMING BELT 2 {=2CR = | (|\|”1 ,',‘f;‘ng
LOWER COVER o
AT TOP DEAD
{31 “#T“ MARK CENTER OF ITS
COMPRESSION
STROKE)
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12) With the engine in the position described in step 10, check
the intake and exhaust valve clearances on No. 1 cylinder
with a feeler gauge and adjust if necessary.

Valve IN | 0.24-0.28 mm (0.009 - 0.011 in)
clearance | gX | 0.28-0.32 mm (0.011-0.013 in)

13) If adjustment is needed, loosen the valve adjusting lock nut,
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
tighten the lock nut.

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

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

16) After adjusting the intake and exhaust valve clearances of
the No.1 cylinder, turn the crankshaft pulley clockwise, and
align the * ¥ 2” mark on the timing belt driven pulley with
the “4T” mark on the timing belt lower cover. In this position,
the No.2 piston is at the top dead center of its compression
stroke. With the engine in this position, adjust the intake and
exhaust valve clearances of the No.2 cylinder.

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.

18) Reinstall the cylinder head cover in the reverse order of
removal, but note the following.
« Qil return tube installation (P. 7-13).
+ Cylinder head cover installation (P. 9-5 through 7).

[8]
No.1 CYLINDER
EXHAUST VALVES

7 % \\

Ny -
No.2 CYLINDE P&s_s:

EXHAUST” M4
6] | \

NS [T @\" No.2 CYLINDER
No.3 CYLINDER’ > o
EXHAUST E‘QL‘?;;,-.',‘, ao

VALVES

< SR No.3 cyuinDER

4

A=) 8
VALVES Vel

T 77@ | | NTAKE VALVES

(1
No.1 CYLINDER
INTAKE VALVES

==1=3,-@~| INTAKE VALVES

=N

Y

[5] No.4 CYLINDER
No.4 CYLINDER INTAKE VALVES
EXHAUST VALVES

[1] VALVE ADJUSTING

(3]

' SCREW

VALVE ADJUSTIN (21
SCREW LOCK NUT FEELER GAUGE
[11No.4 PISTON AT TOP 12)
DEAD CENTER OF No.2 PISTON AT
COMPRESSION STROKE TOP DEAD CENTER

(6]
No.3 PISTON
AT TOP DEAD
CENTER OF
COMPRESSION STRO
18]
TIMING BELT
DRIVEN PULLEY

=2
g

OF COMPRESSION
STROKE

[3]

No.1 PISTON AT
TOP DEAD CENTER
OF COMPRESSION
STROKE

{4] “$7" MARK
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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:

{2) FUEL FILTER
FUEL FILTER STAY

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.

(2]
- |FUEL HOSE CLIP
{Commercially (31 L
| available) The arrow mark indicates the

[1] FUEL HOSES

fuel flow direction.

(]

FUEL TANK
SIDE
[1] FUEL HOSES [5] FUEL FILTER

[1] FUEL HOSE CONNECTOR

[2] CLIP
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8. FUEL TANK STRAINER
(OPTIONAL FUEL TANK) o
FUEL TANK

Inspection/Cleaning: HOSE

CONNECTOR

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel. - /@/

» Keep heat, sparks, and flame away. ;g:kJ\lAEI:K

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

[1]1 TP SENSOR
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. [
BREATHER?
2) Disconnect the breather tube A from the silencer case. TUBE A

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.

(5]
BREATHER TUBE
CLAMP C TUBE

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 throttie cam open side and the close side (11
should be 17 mm (0.67 in) from the point shown. OPEN SIDE:

17 mm (0.67 in)

4) Ifthe 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.

(3]
CLOSE SIDE: 17 mm (0.67 in)
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5) 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 (11 (2]
respectively. CLOSE SIDE: OPEN SIDE:
16 mm (0.63 in}) 18 mm (0.71in)
Open side 18 mm (0.71in)
Close side 16 mm {0.63 in}
6) Ifthe measurement is above or below the specification, adjust L : (31
by loosening the adjusting nut at the open side or the close \ THROTTLE
side as needed. ARM
7) Move the remote control lever to the “F” (Forward) fully open
position. [3] REMOTE CONTROL LEVER
NOTE: (2] .
- If it is hard to move the remote control lever to the “F” (:ORWARD) (NEUTRAL)
(Forward) position with the engine stopped, move the Y g
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. 1
FULL OPEN _
POSITION

8) Check whether the throttle arm is in contact with the fully

open position stopper this time. If it is not, adjust as follows. 2]

THROTTLE ARM

1]
FULL OPEN

POSITION
STOPPER :

9) Move the remate 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. (M)

LOCK NUT (3]

6 mm WASHER (2)

[4]
/6 mm LOCK PIN

[5]
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 controt lever to the “N” (Neutral)
position and tighten the shift pivot iock nut.
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12) With the throttle arm in contact with the full open position 2] 0
stopper, measure the clearance between the throttle lever of (1] THROTTLE LEVER 1 mm (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 throttie 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 throttie cam rolier.
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.

OR BELOW LEVER

[3] FULL OPEN
(3] POSITION
FULL OPEN STOPPER
POSITION \
STOPPER

[3]
ADJUSTING NUTS

[11ROLLER [2)
“ W "MARK SHOULD ALIGN WITH
THE CENTER OF THE ROLLER.

(31
“ ¥ "MARK

(4]
THROTTLE CABLE
B: (CLOSE SIDE)

(5]
ADJUSTING NUT

4]
5 x 16 mm HEX. BOLT

[2] LINK JOINT ARM
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10. SHIFT CABLE

Adjustment:

)]

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 boit securely.

11. ALTERNATOR BELT

Inspection:

1)

2)

3)

a)

Remove the engine cover and the timing belt 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
belt.

Check the alternator belt tension or deflection.

m
SHIFT LINK
BRACKET

[21
“w " MARK
V%, {3
“ A " MARK
x/
1
' SHIFT LINK

[1] LOCK NUT
[2)
SHIFT PIVOT
) E?Lm WASHER (2)
C;‘J/ [4]

(5] SHIFF ARM °<*—— 6 mm LOCK PIN

(31
DETENT SPRING
ROLLER. l

[11 NEUTRAL 21
SWITCH

[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

N

2)

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 -588 N
(50 - 60 kgf, 110 - 132 Ibf)

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

b. Belt deflection inspection

BELT TENSION GAUGE
07JGG-0010101

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

7.7-9.0 mm
, Used belt (0.30 - 0.35 in)
Belt deflection 6777
7 -7.7mm
New belt (0.26 - 0.30 in)

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

Belt Tension Adjustment:

1) If the belt tension or the belt deflection is out of the
specification, loosen 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 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)
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)
2)

3)

Loosen the 10 x 80 mm flange bolt and the 8 mm flange nut.

Loosen the special adjuster bolt and move the alternator fully
to the engine side.

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

(1l
BOLT

[11

[4] , 1
SPECIAL ADJUSTER 8 mm FLANGE
BOLT NUT
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Installation: {2] ALTERNATOR BELT

Install a new alternator belt in the reverse order of removal, but
note the following.

[l

« Tighten the 8 mm flagne nut and the 10 x 80 mm flange bolt in ALTERNATOR

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)

(31 CRANKSHAFT

« Check the belt tension or deflection (P.3-14). PULLEY

» 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.

AAAAAA

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.

(1] BALANCER
BELT

Replacement: [1] TIMING BELT
1} Remove the alternator belt (P. 3-14). TENSIONER ARM

2) Prepare the 6 x 10 mm bolt (pitch: 1.0 mm).

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

[2]
6 x 10 mm BOLT

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

[2] BALANCER BELT
TENSIONER

+ Do not turn the adjusting nut more than 1 turn to loosen it.
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5) Remove the 16 x 49 mm bolt-washer from the crankshaft
pulley using the special tool.

- Do not use an impact wrench to remove the 16 x 49 mm

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

6) Remove the crankshaft pulley.

7) Remove the balancer belt from each pulley.

« Do not try to remove the balancer belt with force using a
screwdriver, etc.

« Do not contaminate the balancer belt with oil or grease.

« Do not bend the balancer belt. Store the belt by hanging it
on the wall.

Installation:

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

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

3) Align the “ 8T mark on the timing belt driven pulley with
the “4 T mark on the timing belt lower cover as shown by
turning the crankshaft pulley clockwise.

NOTE:

[1] 16 x 49 mm BOLT-WASHER  ATTACHMENT,
\

TO [2]
5.70
HOLDER

50 mm, OFFSET

[4]
PULLEY

(3]

/:;F\‘ 07MAB-PY30100

CRANKSHAF@

07JAB-001020B

{1
16 x 49 mm BOLT-
WASHER

\% (2] CRANKSHAFT PULLEY

(1

(4]
BALANCER BELT
DRIVE PULLEY  \

[3]1 BALANCER BELT
"DRIVEN PULLEY
(EXHAUST SIDE)

-
v

| Do not turn the crankshaft pulley counterclockwise.

(1] TIMING BELT

4]
TIMING BELT
LOWER COVER

DRIVEN PULI;EY

(

“4T" MARK
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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 “1” mark
on the balancer belt drive pulley aligns with the “I” 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 “I” mark on the balancer gear

case comp.

[
BALANCER BELT
DRIVE PULLEY

(21
CYLINDER
BLOCK

1
6 x 100 mm BOLT

(2] 12 mm BOLT

[1]
6 x 100 mm BOLT

]
BALANCER SHAFT
(INTAKE SIDE)

fam |
1
h $
[5] ( ) ﬁ\
12 mm BOLT
INSTALLATION [4] Set the bolt securely
HOLE in the hole in the shaft.
[1] BALANCER BELT .. »1v [3] BALANCER
DRIVEN PULLEY [21 71" MARK ™ AR CASE

(INTAKE SIDE)
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10) Align the “ I “ 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

[3]
ALIGNMENT
MARK

<
TIMING BELT
[3] ALIGNMENT MARK LOWER COVER

11) Install a new balancer belt on each pulley with care not to 1]
allow the alignment marks to come out of the alignment. BALANCER BELT

T [2] BALANCER BELT
by DRIVEN PULLEY

(EXHAUST SIDE)
After installation, check each pulley for proper alignment. {41 {
BALANCER BELT
Adjust th 1l li tif : DRIVEN PULLER
just the pulley alignment if necessary. (INTAKE SIDE)
{31
BALANCER BELT
DRIVE PULLEY
12) Loosen the adjusting nut and the adjusting bracket bolt 2/3
to 1 turn (i.e. as loose as the tensioner is moved by the spring | |1 SENGIGNER [2] ADJUSTING NUT

force) and adjust the balancer belt tension.

* 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. Q
TORQUE: 29 Nem (3.0 kgf-m, 22 |bf-ft) =

@ {2]
12 mm BOLT
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14) Remove oil and grease from the balancer belt drive pulley, = 2
crankshaft pulley and the 16 x 49 mm bolt-washer, clean them '[I'(;RQUE WRENCH

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 pulley 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 Nem (1.2 kgf-m, 9 Ibf-ft) (Adjusting bracket bolt)

17) Remove the 6 x 10 mm bolt.

18) Install the alternator beit 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 beilt 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 belit,
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).

(1] HOLDER ATTACHMENT,

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

e

(1] ADJUSTING NUT

[2]

[4] :
TIMING BELT
TENSIONER

6 x 10 mm BOLT
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7} Remove the 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.

* Do not contaminate the belt with oil and grease.

* Do not bend the timing belt. Store the belt by hanging it
on the wall.

Installation:

1

2)

3)

Remove the spark plug caps and the spark plugs.

Set the special tool on the timing belt driven pulley as shown.
Align the “&T" mark on the driven pulley with the “$T*
mark on the timing belt lower cover by turning the driven
pulley.

TOOL:

Lock nut wrench, 56 mm 07LPA-2V30200

Align the “@” mark on the timing belt drive pulley with the
“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).

[1] BALANCER BELT
DRIVE PULLEY

{11
TIMING BELT

DRIVE
PULLEY
DRIVEN PULLEY
[1] TIMING BELT [1] TIMING BELT
DRIVEN PULLEY DRIVEN PULLEY

[2] N

LOCK NUT WRENCH
56 mm
071.PA-ZV30200

’ TIMING BELT

[3]

—>D

(4]
LOWER COVER ALIGNMENT
MARKS

1]
CYLINDER BLOCK

(4]
TIMING BELT
DRIVE PULLEY

(2]
“1” MARK

(31 “ @ “ MARK
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4)

5)

6)

7)

8)

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 1 turn {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.

9) 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).

(1l v
TIMING BELY g
DRIVE

PULLEY

~[BIX
TIMING BELT
DRIVEN PULLEY

[1] BALANCER BELT
DRIVE PULLEY

[2]
6 x 10 mm BOLT

[ (21
CRANKSHAFT - 16 x 49 mm
BOLT-WASHER
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12) Check whether the cutout in the crankshaft pulley aligns with
the “#T” 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 boit-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 loosen 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 “ 8 T“ mark
on the timing belt driven pulley with the “#T” mark on the
timing belt lower cover.

Check also that the cutout in the crankshaft pulley aligns with
the “2T” mark on the timing belt lower cover.

2) Loosen the adjusting nut and the adjusting bracket bo!t 2/3
to 1 turn 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.

[1] CRANKSHAFT (2] (21
PULLEY cuTouTt

[4]
TIMING BELT
LOWER COVER

(11 TIMING BELT
DRIVEN PULLEY

T MARK
[4]
TIMING BELT
LOWER COVER “4T” MARK
[1] CRANKSHAFT [2] [2] CUTOUT

,aCUTOUT
—

PULLEY \

“ 4 MARK
(3] - G BELT
(3 TIMIN
17 MARK LOWER COVER
[TADJUSTINGNUT 151 pAL ANCER BELT
TENSIONER

[3]
ADJUSTING
BRACKET
BOLT
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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

1

A WARNING

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

the specified torque.

TORQUE:

44 Nem (4.5 kgf-m, 33 Ibfft) (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.

4. VAPOR SEPARATOR

« 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.

NN,
N

ér
\ﬁ;r/ W

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

[

ADJUSTING

BRACKET

BOLT
-] LENCER
==\ CAeE

[2]
35x6.5x 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 bulb.

5) 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) Tilt 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 remove the breather
element cover and the breather packing.

(11
FUEL HOSE CONNECTOR

(1]
POWER TILT SWITCH

"N

RS
@ {21UP
h

7
[31 DOWN

[1] TP SENSOR

[2]
TP SENSOR
CONNECTOR

[3]
BREATHER
PACKING
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5) Remove the two breather elements from the breather [2]
element cover and check the elements. {11 BREATHER ELEMENT “CLEAN SIDE”

6)

7)

8)

9)

If the oil drips from the elements or the elements are
contaminated or clogged with dirt, replace the elements.

Install the elements with the side marked with “CLEAN SIDE”
toward the breather tube.

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.

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.

MARK

2 CLEAN
SIDE
[3] BREATHER
ELEMENTS

[1] First element installation

position:
13 mm
(0.5 in) /
[3] 2}
Second element installation ELEMENTS
position: / %
I Jl J \_ﬂ_}_p
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4. ENGINE COVER/TIMING
BELT UPPER COVER B To0n

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

[l
HOOD DAMPER (4)

iy

3]
-8 x 16 mm
SOCKET BOLT (3)

(4]
ENGINE COVER HOOK (3)

e ADJUSTMENT: P. 4-2
__@ | K 5 AL/ INSTALLATION:
S Apply grease to the roller.

® Rear separate case

6 x 20 (4)

[1]
REAR SEPARATE CASE
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b. ADJUSTMENT
¢ ENGINE COVER HOOK

1)

2)

3)

8)

5)

Tighten the 8 x 16 mm socket bolt at the center of the long
hole in the engine cover hook.

Install the engine cover on the outboard motor and secure
the front/rear cover lock levers.

Be sure that the gap between the engine cover and the engine
undercase is 4.8 - 5.8 mm (0.19 ~ 0.23 in) as shown.

« Measure the gap at the front side and the rear side
respectively.

If the measurement is outside the specification, adjust as
follows.

Remove the engine cover. Loosen the 8 x 16 mm socket bolts
and adjust the gap to 4.8 - 5.8 mm (0.19 - 0.23 in) by moving
the engine cover hook up or down.

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

6) After adjustment, tighten the 8 x 16 mm socket bolts securely.

{1] <FRONT SIDE>
{2]

glglil\vsTUREMENT 4.8-5.8 mm
i (0.19 ~ 0.23 in)
'
A
- AN S “ J
|00 '
(] 0
Lo} e
3
{REAR SIDE)
¢ 48-58mm
‘b 0.19-0.23 in}) ({)
| ~

[4] MEASUREMENT POINTS

[1] <FRONT SIDE> (2]
ENGINE COVER HOOK

(3]
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.
/ o
6x20(4) — S ? ? E ? ?
«<»

4]
«—————— 6 mm WASHER (6)

{10]

LOCKING TABS (21
TIMING BELT UPPER COVER
[9]

BREATHER TUBE B

INSTALLATION:
Check for cracks or other 7 [3]
damage and install. 3\(N BREATHER TUBE A
.y INSTALLATION:
nﬂ’a\ & Check for cracks or other damage
,d N : and connect the larger diameter
T ( end of the hose to the breather
\ &;;L:*\- 1 ° element cover.
8}
TUBE CLIP B12.5 (2) —» R (4]
(71 A TUBE CLAMP D15
7P
BREATHER TUBE (6] AT >
JOINT TIMING BELT " (5]
LOWER COVER \\\ A BREATHER ELEMENT COVER
b. DISASSEMBLY/ASSEMBLY
(2]
- )« GROMMET (2)

(1] _ LSS

\ N

N = S
M\,& \@?ﬁm@
=l

[5] <—————COLLAR (2)
HARNESS CLIP

[4] TUBE CLIP
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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
c. OVERHEAT SENSOR

10.INTAKE MANIFOLD ASSEMBLY

11.INTAKE MANIFOLD/IAC VALVE

12. FUEL FILTER (LOW PRESSURE SIDE)/FUEL TUBE
13.PCV VALVE

14. FUEL TANK (OPTIONAL PART)

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

REMOVAL/INSTALLATION

1.

1)

2)

SERVICE PRECAUTIONS

PGM-Fl 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).
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 Nem {1.2 kgf-m, 9 Ibf-ft})

» Replace the sealing washers when the fuel pressure is
relieved and/or the fuel line is disassembled.

INDICATOR LIGHT

SERVICE CHECK
BOLT

SHOP TOWEL
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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 fue! 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 long 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

@

0)

SEALING WASHERS
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2. VACUUM CONNECTIONS

(]

@ 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

(0 FUEL INJECTOR

@) IAT SENSOR

(2 PRESSURE REGULATOR

@ IAC VALVE

49 MAP SENSOR

@ TP SENSOR

@9 SILENCER CASE

(2 VAPOR SEPARATOR

(® FUEL PUMP UNIT

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

—ONO————————
LOAD %
10A ot
o~ ?;‘TT ::L aslpes o —
[—0"0— AT ap2 PG2 ——33'4 =
A-4 A-25 =
PCIP 161
6 LS ] p— o2 A T
A-12 B-6 =
& l PC2P INJ1,4 0000
T @ CA’” PC2M L\&M/i@ 1
n23 oS \0000 -
I LR |22
4 FLR2 A-11
® ABT veer TXD/RXD | A-20 D)
) A6 g MiL —“—@—M q
AT vece lacv- (210 ’_'V\N\"I
| L) orL 210
® % & @ | A2 14 ot 2 4o @
1 A-32 =
i A-15 b 8-2 @
TOH IG1,4 " @® ::
162,3 ® :
® & % ® A1 " se TacHo 218 ll @ l
A3 -
A-23 = A5 ~\ D}
OPS ACG ® )
A30T i sw scs |2 l E| @
@ @ @ Ems1 |22 @ % L
= EMS 2 E@@ =
8 gﬁggﬁ; (? WARNING BUZZER
@ TACHOMETER
(3 To STARTER MOTOR (9 ALTERNATOR INDICATOR LIGHT
(® STARTER MAGNETIC SWITCH 20 ALTERNATOR IC REGULATOR
(® MAIN RELAY @) SERVICE CHECK CONNECTOR
® FUEL PUMP UNIT @ EMERGENCY STOP SWITCH
(D PULSER COIL SENSOR 2 @ NEUTRAL SWITCH
PULSER COIL SENSOR 1 @) OIL. PRESSURE SWITCH
®ECM & OVERHEAT SENSOR
g ll\:nl.llfl. INJECTOR @ ECT SENSOR
@ IAT SENSOR
(2 1AC VALVE @ TP SENSOR
@3 OIL PRESSURE LIGHT @ TRIM ANGLE SENSOR
(9 OVERHEAT LIGHT 30 TRIM METER
@ IGNITION COIL 1 @D 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 shouid 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.
I. 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).

N SCS SHORT
(S CONNECTOR
= 07WPZ-0010100

e
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 @ Ji_nn.. M1 n.n o1 =See DTc 1.

@ S v .. =See DTC 3.

I (Tt N . =See DTC 14.

_ / Multiple problems:
NN A -Gee DTC 1and 3.
\O )

ST e v =See DTC 3 and 4.

/ —nnnn r—unnnnon. =See DTC 1 and 14.
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ECM reset procedure

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

]

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. 5-5).

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

S-lipimiyinintt

<= 0.1 sec. or more

IGNITION T \GNmIoN
SWITCH ON __‘—‘> Within 20 sec. SWITCH OFF
BUZZER | . OFF
" on

Final procedure (After troubleshooting)
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.

[—"

== [l

=

0 (@

”” \/ECM

DIGITAL VOLT-OHMMETER
(Commercially available)
S

B (6P) CONNECTOR

TEST HARNESS
07WPZ-ZW50100

TEST HARNESS

SENSOR CONNECTOR
/ A\
Bl B2 B3 Al A2 A3 A4 AS AB A7 A8 A9 AIDATEAIZAI3AI4AIS A16 AL
© © 0 00000000V OO0OOO0O
B4« B5 Bs A18 A19 A20 A21 A22 A23 A24 AZ5 A26 A27 A28 A29 A30 A1 A32 A33 A34
© © © cleelelelelelelololololoYoXeYeXe)
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PROGRAMMED FUEL INJECTION SYSTEM

¢ ECM TERMINAL ARRANGEMENT BI| BLACK | Bri{ BROWN
Y | YELLOW || O | ORANGE
Bu| BLUE Lbj| LIGHT BLUE
k2] 33 32 kil 30
w2 | so | w |ems | n o | ey G | GREEN | Lg| LIGHT GREEN
2 SwW *
s | 2 [ 2 2 o T s R | RED P { PINK
LG TA OPS | EMSY | PC2M OoPL 'I;‘A: W! WHITE Gr GRAY
17 16 15 14 13 12 | n 10
IGP2 | THL | TOH | scs |PCim | PC2P | FLR2 | IACV
9 8 7 6 5 4 3 2 1 H
IGP1 | vcect | vec2 | PB ACG | PCIP | BUZZ | FLR | mMIL H.arness side conne?tor
1 viewed from front side
34P connector (A)
I‘:mi“" m’; Terminal Name Content Signal
With MIL ON: Approx. OV
1 R/Bu MIL MiIL Turns the MIL ON. With MiL OFF: Battery voltage
f\or 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,
Puiser coil sensor 1, et ’ " N I .
4 (o] PC1P positive (+) side ::‘agr}:::‘s’let::’r-\ and the With engine running: Pulse signal
Detects the alternator With alternator indicator light ON: OV
5 WiBu ACG Alternator regulsator 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):
: pressure. Approx. 1.5V
Sensor output Outputs the sensor voitage | With ignition switch ON: Approx. 5V
7 Lg/BI vcecz voitage {trim angle sensor). With ignition switch OFF: Approx. OV
8 | e | vecr [SEREGE°"PM  |outputs the sensor voltage. | With ignition switch O Aperox Y
o | wm | ioe1  [ecMmain power:1 |Powersource forthe ECM | Wi ioniiion switch O: Battery valisos
10 P IACV - ':f-\)cs;,;alvel negative Drives the IAC valve. \é\\l}t_h::t?::ye :gﬂ:lgneg: Puise signal of approx.
. ior 2 secg\?ds after ignition switch ON:
i rox.
1 Lg/R FLR2 Fuel pump relay Drives the fuel pump relay. - % 2gconds after ignition switch ON: Battery
voltage
5 Detects the top dead center, X X i
12 Gr/W PC2P ::lssign"’gcz:!)s:}zseor 2, g;agr}:gggietiec:’rf and the With engine running: Pulse signal
Pulser coil sensor 1, | Ground for the pulser coil
13 Br/Bu PCIM negaitive (-) side sensor 1.
Detects the service check " : .
- N B 4 With the terminal connected: Approx. 0V
14 Law Scs Service check signal f:;n:'%cxs(ﬁPé_ls;?rc\g:’(s)lgnal With the terminal disconnected: Approx. 5V
With ignition switch ON: Varies according
15 R/G TOH Overheat sensor Detects the exhaust port to exhaust port temperature: Approx.
temperature. 0.1~ 4.8V
o B el B gpe
Detects the throttle valve 1 :2.50 - 3.
16 /Bl THL TP sensor angle. BF130A: 4.25 ~ 4.85V
With throttle fully closed: 0.44 — 0.56V
17| wmi_ | 1Gp2 [ECMmain power2 | Couer Saurce forthe ECM | Wit ignition switch ON: Battery veliaae
18 Gr TACHO |Tachometer g;:ﬂ:,‘ts the engine running [y\yiih engine running: Pulse signal
v | v OPL___|Oit pressure light | Turne the oil pressure Tight | Wt off pressure light OIV: Batiory velage
Pulser coil sensor 2, | Ground for the pulser coil
7 Br/R PC2m negative (-) side sensor 2
) With emergency stop switch ON: Approx. 0V
22 BIR EMS1 Ev'a?‘:.' °.|“°y stop ?x}::,:s.'tgi‘b::;"oe"cv stop Wi'th emaeargency stop switch OFF: Battery
B volitage
With oil pressure switch ON: Approx. OV
23 Y/R OPS Oil pressure switch Detects the oil pressure. Wi[th oil pressure switch OFF: Battery
voltage
: : With ignition switch ON: Varies according
Detects the suction air t : .
24 R/Y TA IAT sensor temperature. :)?16:,?..80\? air temperature: Approx.
25 G/BI LG1 Logic ground 1 g:g:{t‘d for the ECM control
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Bl | BLACK Br| BROWN
Y | YELLOW | O | ORANGE
34 3 | 32 3 30 27 2% Bu| BLUE Lb| LIGHT BLUE
sG s | NL o C
ez ™ sw Y G | GREEN || Lg| LIGHT GREEN
2 2 22 2
o1 | Ta | os | emst | ncow om | Tac R | RED P | PINK
HO
17 16 15 14 13 12 " 10 W WHITE Gr GRAY
1GP2 THL TOH SCS | PCIM | PC2P | FLR2 | IACV
9 8 7 6 5 4 3 2 1 H
1GP1 | veetr | vecz | P | aca | pcip | BUZZ FI;R MIL :‘i?;lx::sf:;(;‘: :::::Z?;‘:
34P connector (A)
L:rminal Zﬁ':r Terminal Name Content Signal
IAC valve, positive (+) .. With engine running: Pulse signal of approx.
26 Br/W IACV + | oide Drives the IAC valve. OV - battery voltage
. . With overheat light ON: Approx. 0V
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. OV
31 BI/R EMS2 E\mgﬁ%ﬂcy stop sDxEte:':sztI;%z:;ergency stop Wi'th emergency stop switch OFF: Battery
; : voltage
Detects the engine With ignition switch ON: Varies according to
32 RW ™ ECT sensor temperature. engine temperature: Approx. 0.1- 4.8V
33 G SG Sensor ground Ground for the sensor —_—
34 G/BI LG2 Logic ground 2 G‘rOU‘nd for the ECM control
circuit
6 5 4
INJ1, 4 PG1 PG2
3 2 1
23 | tena ) oi623 Harness side connector
viewed from front side
6P connector (B)
Le;minal Xzil'; Terminal Name Content Signal
1 ByBu | 1G2,3 |jgnitioncoit o2/ g the ignition coil. X‘\’}‘_htfa“t%;'r‘j 5‘;{}2;"69’ Pulse signal of approx.
2 BI/Y IG1, 4 lr\?gi‘t‘ion coil No.1/ Drives the ignition coil. g\\l/it_h:antgeinx cgagigneg: Pulse signal of approx.
3 B INJ2. 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
Ground for ECM control
5 Br/BI PG1 Power ground 1 circuit
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 5-22
« 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 IAT 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

(OSBRI ROH RO ROIROS IO RO NES;

+ 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). 5-20 and 22
L . 5-20, 22, 26,
3,6,7,10and 24 {:} Open circuit in sensor ground line (green). 28 and 40

5-10



HONDA
BF115A«130A

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.

< Does the light come on?

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

NO

NO

Check the Fi 30A fuse.

< Is it normal?

YES

* Repair open in the Y/B! 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 relay (P. 5-49)

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

* Replace the blown bulb of the
MiL.

* Repair open in the R/Bu wire
between the ECM and the MIL.

NO

« Replace the Fl 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 short in the Bu/Y wire
between the main relay and the
fuel pump unit.

JUMPER
WIRE
Al
[e]ele] COOOOOOOBOOOOOOGO
OO0 | OOOOVOOOOOOOOGOHOO O
TEST HARNESS
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® 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

To P.5-13

YES

YES

Perform each of the inspections
according to the Troubleshooting
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 (+) A14
terminal and the negative (-)
A34 terminal.

< Is there 4.30-56.25V ?

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 4.30-5.26V ?

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.

N4

To P.5-13

TEST HARNESS

Al4

000
000

OOOOOOOOOOOOOJbOO
OOOOOOOOOOOOOOOO?

A25

A34

NO

Substitute a known-good ECM and

recheck.

Al4

[efele]
000

OO00000

OOOOOOOOOOOOOgbOO

OOOOOOOO?

A25

A34

NO

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

Al4

OO0
QOO0

QOO0
QOOVLVO

ISTEINTRISY
)OQO(,)OL)QQ*‘

AU

A25

A34
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From P. 5-12

N/

< Is there 4.30-5.25V ?

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

ground: 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

[ ]
]2

GND
(BI)

Viewing connector from
the front side

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
that the ECM side 34P con-
nector must be disconnected
this time.

3) Check for continuity between
the test box’s terminals A8 and
AT and the body ground.

Is there continuity?

<

NO

/

1) Disconnect the [AC valve 2P
connector, fuel injector con-
nectors, alternator 4P connector,
indicator 3P connector (MIL,
alternator) and the ignition coil
terminal.

2) Connect the test harness to the
ECM side 34P connector.

3) Turn the ignition switch ON.

4) Measure the voltage between
the test box’s positive (+) A9
and A17 terminals and the
negative (-) terminals A25 and
A34 as shown.

< Is there battery voltage?

YES

Substitute a known-good ECM
and recheck.

YES

NO

TEST HARNESS

* Repair short in the Br/Y wire
between the ECM and the MAP
sensor or the TP sensor.

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

A7

A8

[elele;
000

000000

[e]elelelelelololololelolelelolele)

000000000

o)

[e]ele}
000

00000000860000000
0000000

[e]e]elololelolo]n]

A25

* Repair open in the Y/BI wire
between the ECM and the main
relay.

*» Check the wire connection to the
main relay and between the
main relay and the IAC valve,
fuel injector, alternator, indicator
and the ignition coil.

A34

A17

000
Q00

OOOOOOOOOOOOOOOOJ
0000000POOOOO000Y

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
function normally? (*1) /

NO

1) Turn the ignition switch OFF,

2) Connect the test harness to the
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?

NO

Check whether the red overheat
light comes on.

< Does the light come on?

NO

Check whether the green oil
pressure light comes on.

< Does the light come on?

YES

l Check whether the MIL comes on.

< Does the light come on?

NO

To P. 5-16

YES

YES

YES

NO

YES

The MIL, overheat light, oil pres-
sure light, warning buzzer and the
harness are normal.

{*1): When the light(s} and/or buzzer
function during running, inspect
and troubleshoot according to
the procedures for “NO”.

Repair short in the Y/G wire
between the warning buzzer and

the ECM.

Repair short in the R wire between
the overheat light and the ECM.

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

Repair short in the R/Bu wire
between the MIL and the ECM.
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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.

< Does the buzzer sound?

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.

< 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?

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?

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

NO

NO

YES

NO

JUMPER
WIRE

E

000
000

OO&OOOOOOOOOOOOOO
[elelelelelelelolololololol0lo 0]0)

* 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

Q0O
000

[slelelelslolelel oo o]ololo o o)e)
OOOOOOOOO?OOOOOOO

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

* Replace the blown overheat light
bulb.

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

JU

A27
MPER WIRE‘L

[elele]
000

(e]elelololelelolololololelol0]0)e)
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
JjUMPER WIRE

Al

JUMPER
WIRE

=

000
000

0000000000000 00
0000000000000 0000

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

[e]ele]
000

[e]elelelul0lelololelololelololele)
000000000000 OO000
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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
A5 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| TEST HARNESS ALTERNATOR
ECM. 4P CONNECTOR
AS 12
000 | 000OBOOOOO0OOCOCO
000 | 00000000000000000 314
ACG
(@) —! w/Bu)
Repair open in the W/Bu wire Viewing connec_tor
between the alternator and the from the front side
ECM.
000 | 0OOOOOOOO00000000

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).

[e]ele] OOOOO(POOOOOOOOOOO

A23

olele)
Q00

[elo]elolelelo)elolo)eloloToloTole)
OOOOOPOOOOOOOOOOO

A23
—OIL PRESSURE

SWITCH
CONNECTOR
OPS {Y/R)

Q00
OO0

[elelelelolviololvleloloNloln 0]
OOOOO(,)OOOOOOO()(")OO

A23
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¢ |dling 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.

<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.

Is there continuity?

<

NO

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

Substitute a known-good ECM
and recheck.

YES

YES

NO

+ECM and main harness are
normal.

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

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

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

TEST HARNESS

[e]olelololelololelolololotololole)
OOOOOOOOOOOO?OOOO

OO0
000

A30

O0000000000O000000
OOOOOOOOOOOO?OOOO

[e]el@)
000

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

A30

NEUTRAL SWITCH
2P CONNECTOR

NLSW

1

(BI/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 following flow chart.

1) Turn the ignition switch OFF.

2) Disconnect the remote control
cable 14P connector.

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

4) Check for continuity between
the test box’s A18 terminal and
the body ground.

< Is there continuity?

NO

Check fer continuity between the
test box’'s A18 terminal and the
No.12 (Gr) terminal of the remote
control cable A14P connector.

< Is there continuity?

YES

Substitute a known-good ECM
and recheck.

AN YES

NO

TEST HARNESS

[ole]oj RelelelololeToloTo oo o ol o o0}
000 ?OOOOOOOOOOOOOOOO

Repair short in the Gr wire
between the ECM and the out-
board motor side 14P connector.

@18

[elelef Rololelelelololololol0lelolel0l0]e]
[elelo} Rolelelelelelololeololelololelol0 o)

A18

REMOTE CONTROL
CABLE A
14P CONNECTOR

11213
415(6|7

TACHO \8[9]10]11
{Gr) 12

Repair open in the Gr wire
between the ECM and the out-
board motor side 14P connector.

@

Viewing connector
from the front side
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b. MAP SENSOR

e 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.

< Does the MIL blink 3 times?

YES

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 - 5.25 V ?

NO

To P.5-21

YES

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

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.

< Is there 4.75-5.25V ?

YES

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.

< Is there 4.75--5.25 V ?

YES

N

To P. 5-21

NO

\NO

MAP SENSOR
3P CONNECTOR

Viewing connector
from the front side

Viewing connector
from the front side

Repair open in the G wire between the
ECM and the MAP sensor.

Viewing connector
from the front side

gy
w1213

|/

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

e/

1) Turn the ignition switch OFF.

2) Connect the MAP sensor 3P
connector.

3) Connect the test harness to the
ECM and the connector. 5o ] C

4) Turn the ignition switch ON. : ggg 00888088888888808

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

TEST HARNESS

A6

©

NO :
< Is there 2.76 - 2.96 V 7 { Replace the MAP sensor (P. 5-57). ]

YES

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.
4) Measure the voltage between (O)gg 888888888888888$8
the test box's positive (+) A8
terminal and the negative (-) A33
A33 terminal.
YES
< Is there 4.75-5.25V ? 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

¢ 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. 5-8).

2) Start the engine.

3) Check the MIL for the number of
blinks.

< Does it blink 7 times?

YES

1) Turn the ignition switch OFF.

2) Disconnect the TP sensor 3P
connector.

3) Turn the ignition switch ON.

4) Connect the positive (+) tester
lead to the No.1 (Br/Y) terminal
of the harness side TP sensor
3P connector, and the negative
(-) tester lead to the No.3 (G)
terminal of the 3P connector.
Measure the voltage.

l

< Is there 4.75-5.26V ?

NO

To P.5-23

NO

YES

TP SENSOR
3P CONNECTOR

VCC1
(Br/Y)

11231 SGI(G)
Loose connection between the \
ECM and the TP sensor. Connect

securely.
Viewing connector
from the front side
TEST HARNESS
A16
1) Turn the ignition switch OFF. 000 | 0O0000VOO000000dO
2) Connect the TP sensor 3P con- 000 | 000000000000000PO
nector. A33

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

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: * Replace the throttle body assembly (P.
25-3.1V (BF115A) NO I gan. Y Y
4.25 - 4.85 V (BF130A) * Repair open or short in the R/Bl 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, cailculate the required voltage using the
following formula and judge the condition accordingly.

Example: When the power to the sensor is 4.75 V, voltage in the range of
0.44 - 0.56 V should be calculated as,

0.44 x AT approx. 0.42 0.56 x 4756 approx. 0.563

5.0 5.0
Therefore, the required voltage should be [0.42 - 0.63 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 .
< 's 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
terminal and the negative (-)

[elelof RelelelolelololuleloToTolololeleTe)
OO0 |OO00000O00OO0OO0HO

A33 terminal.
. A33
YES - : .
Is there 4.75-5.25 VV ? Repair open in the Br/Y wire
Q ° between the ECM and the TP
sensor.
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.

NO | Loose connection between the

< Does the MIL blink either 4 ECM and the pulser coil sensor.

or 8 times? Connect securel
y: (*1 Table)
YES Test
No. of |Sensor Code
1) Turn the ignition switch OFF. Sensor blinks {terminal :‘;::f::l color
2) Disconnect the pulser coil 4P
connector. Pulser coil 4 1 A4 o
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| ¢ 3 A12 | GrW
is shown by the number of sensor 2 4 A21 Br/R
blinks. (See *1 Table.)
NO PULSER COIL
< |s there 970- 1,170 Q? Replace the pulser coil (P. 6-9). 4P CONNECTOR
YES 12
Check for continuity between the 3|4

terminal of the sensor that is

shown by the number of blinks L.
and the body ground. Viewing connector

from the front side

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

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 | oooboocoooobdooco
number of blinks at the test box Q00 | 000ROOOO000000000
side. (See *1 Table.) A1

( Is there 970 - 1,170 Q ? NO | Repair open in the wire between
the ECM and the sensor. (See *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 000 | 000d0000000dboooo

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)

000 OOO?OOOOOOOOOOOOO

A21 @
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e. ECT SENSOR *:
. . . . RESISTANCE
e MIL blinks 6 times with service check connector shorted (P. 5-5). -
N
1) Reset the ECM (P. 5-6).
2) Turn the ignition switch ON.
3) Check the MIL for the number of .
blinks. o
| " )
NO X
. : Loose connection between the 014y T T T
< Does the MIL blink 6 times? -4 32 68 104 176 212 248 (‘F)
ECM and the ECT sensor. 20 0 20 40 60 80 100 120 (€]
YES ENGINE TEMPERATURE
ECT SENSOR
1) Turn the ignition switch OFF. 2P CONNECT(_)R
2) Disconnect the ECT sensor 2P (ECT sensor side)
connector and measure the —
resistance between the two
terminals of the ECT sensor. 1]2
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).
e o
(Harness side)
YES ]
nﬂ 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 4.30~5.25 V ?

NO

To P. 5-27

Connect the positive (+) tester lead
to the No.2 (R/W) 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

< Is there 4.30 - 5.25 V 7

YES

Substitute a known-good ECM
and recheck.

NO

Viewing connector
from the front side

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
volitage.

< Is there 4.30-5.25V ?

NO

Substitute a known-good ECM
and recheck.

YES

TEST HARNESS

Q00
000

000000000000 0O000
OOOOOOOOOOOOOO??O

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

A32| | A33
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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
terminals of the IAT sensor.

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

*1 Table.)
I

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 — 5.25 V ?

NO

To P. 5-28

NO

NO

YES

Loose connection between the
ECM and the IAT sensor.

{ 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 voitage.

< Is there 4.30-5.25V ?

YES

Substitute a known-good ECM
and recheck.

NO

*1:
RESISTANCE
k) f’: \
LN
1
05 N
0.1

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

INTAKE AIR TEMPERATURE

IAT SENSOR 2P CONNECTOR
(IAT sensor side)

Viewing connector
from the front side

IAT SENSOR 2P CONNECTOR
(Harness side)

TA (R/Y)

Viewing connector
from the front side

SG (G) 1 TA(R/Y)

)
S

Viewing connector
from the front side

Repair open in the G wire between
theECM and the IAT sensor.
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From P. 5-28

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 volitage between
the test box's positive (+) A24
terminal and the negative (-)
A33 terminal.

< Is there 4.30 - 5.25 V ?

NO

Substitute a known-good ECM
and recheck.

YES

TEST HARNESS

000
000

O00000O000000000O
000000 POOOOOO0O

e}

Repair open or short in the R/Y
wire between the ECM and the IAT
sensor.

A24

V)
Y

A33
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IDLE CONTROL 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.

Check part idle adjusting IAC valve Neurtal Vacuum
Page screw switch pipe
Symptom P. 5-31 P.5-33 P. 17-26 P.5-73 and 77
Q
£
2 . | Hard to start 2 1
5 ¢
<%
Engine starts but stalls 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.
> Engine speed is higher than the specified trolling 3 3 1 2
5 speed after warming up.
o Engine speed is lower than the specified idle 2 1 3
g speed after warming up.
Engine speed is lower than the specified trolling 2 1 3
speed after warming up.
Engine speed is not stable during idling and 2 1 3 3
trolling.

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 idie 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, replace 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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¢ IDLING
INSPECTION:

Check the following before starting the idling inspeciton.
- Spark plug gap (P. 3-5)

- 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 filled 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 idle 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

AR
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4)

5)

6)

7)

8)

9)

Disconnect the IAC valve connector. The MIL should come
ON this time.

Wait until the engine speed stabilizes, then check the idle speed.

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

Idie speed (At neutral) 600 + 30 min™' {rpm)

IAC VALVE
CONNECTOR

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

Connect the IAC valve connector and disconnect the SCS short
connector {special tool) from the service check connector.

Reset the ECM (P. 5-6).

10) Start the engine. Wait until the engine speed stabilizes under

no load, and recheck the idle speed.

Specified idle speed 750 £ 50 min' (rpm)

(At neutral)

11) if the idle speed is outside the specification, inspect and

troubleshoot the idle control system (P. 5-33).

IDLE ADJUSTING
SCREW
Apply here.

-~

T
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a. IAC 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 IAC 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 below ?)

YES

< Is there 10-13Q7?

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 vaive.

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

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

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

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

[e]elexReleleololololololololololelelelote]
Q00 OOOOOOOO(')OOOOOOOO

A26

IAC VALVE 2P CONNECTOR
(Harness side)

T 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 IAC valve 2P con-
nector.

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

< Is there 10-13Q7?

YES

YES

NO

TEST HARNESS

A10 :

[ee]@]
[e]ele]

[e]elelelolelololelv]ololelololole)
[ee]elololelolololololololololol0)

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

Substitute a known-good ECM
and recheck.

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

IAC VALVE 2P CONNECTOR
(Harness side)

IACV (+)
(Br/W)

Viewing connector from
the front side

TEST HARNESS

A10

e]ele]
000

[e]elelelelelelololulelolololoolo)
O0000C00ROOOOOO00

A26 _@
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ALERT SYSTEM
e 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 tool) 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
Ibfeft).
« Overtightening will damage the threads.

4) Remove the propeller (P. 12-1).
Run the outboard motor in a test tank with the water level! 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 kgf/cm?, 14 - 20 psi}.
Oil pressure 98 - 137 kPa
[Engine speed 750 + 50 (1.0 - 1.4 kgficm?,
min" {rpm) in neutral} 14 - 20 psi)

6) Ifthe 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 Ibf-ft)

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.

l

| Check the indicator light. J

l

G the red overheat light ON?

NO

To P. 5-37

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.
2) Check the water screen.

< Is it clogged? YES | Remove the dust and foreign material
from the water screen.

NO

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 NO « Inside of the water pump is faulty.
constantly? / » Water tube is clogged or damaged.
» Discharge pump is clogged.

YES

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? I Warning buzzer is normal.

NO

| Check the thermostat (P. 8-4). J

NO
< Is the thermostat normal? { Replace the thermostat (P. 8-3).

YES

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

NO
<Is the overheat sensor normal? g Replace the overheat sensor (P. 8-1).

YES

Perform the buzzer/light central
control troubleshooting (P. 5-15).
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From P. 5-36
l Check the green oil pressure light. l
. - NO ™ .
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 level (P. 3-2). YES

Is there sufficient engine oil in NO | - - Perform the buzzer/light central control
< the tank? i 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.

Warning buzzer is normal.

Does the oil pressure light YES
come on and the warning /

buzzer stops sounding?

NO

Disconnect the oil pressure switch
Y/R terminal and check the buzzer.

<Does the buzzer stop sounding? NO | Perform the buzzer/tight central
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 o
< Is the pressure normal? « Oil strainer is clogged.
* Oil pump is fauity.

+ Oil passage is clogged.

YES « Oil 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

Is the alternato
on?

r indicator light

YES

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

< Is it no

rmal?

YES

Check for the blown 90A fuse.

—

Is it normal?

YES

Check the 90A fu
(B terminal) and

se cable terminal
the alternator 4P

connector for secure connection.

< Are they connected securely?

YES

Check for open

4P connector.

in the 90A fuse

cable (B terminal) or the alternator

< Are they normal?

To P.

YES

5-39

YES

NO

NO

NO

NO

NO

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

Check the MIL and the alternator

indicator light (P. 17-28).

( l

YES

Are they normal?
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.

NO

Replace the indicator light(s) (MIL and/or

alternator indicator light).
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From P. 5-38

| Check the battery voltage.

above? replace if necessary (P. 6-2 through

< Is the battery voltage 16.5 V or \ YES Check the alternator assembly and
8).

NO

Is the battery voltage 10 V or \ YES | Check whether the excessive load
below? is connected.

NO
YES
< Is the load normal? 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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c. 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). 10 \\
2) Turn the ignition switch ON. 5
3) Check the MIL for the number of
blinks. !
05 \
NO Loose connection between the o1 - '
< Does the MIL blink 24 times? ECM and the overheat sensor con- -4.32 68 104 176 212 248 (°F)
nector. Connect securely. -20 0 20 40 60 80 100 120 (T)
YES EXHAUST PORT TEMPERATURE
1) Turn the ignition switch OFF.
2) Disconnect the overheat sensor OVERHEAT SENSOR
2P connector and measure the 2P CONNECTOR (Sensor side)
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.) .
Viewing connector
from the front side
Is there the adequate resistance NO Replace the overheat sensor (P. 8-
for the exhaust port temperature? 1).
YES OVERHEAT SENSOR
2P CONNECTOR (Harness side}
1) Turn the ignition switch ON.
2) Connect the positive (+) tester h TOH (R/G)
lead to the No.2 (R/G) terminal
of the harness side overheat g
sensor 2P connector, and the
negative (-) tester lead to the =
body ground. Measure the .
voltage. Viewing connector
from the front side
YES Connect the positive (+) tester lead
< Is there 4.30 -5.25 V7 to the No.2 (R/G) terminal of the
harness side overheat sensor 2P
NO connector and the negative (-)
tester lead to the No.1 (G) termi-
nal. Measure the voltage.
Viewing connector
from the front side
NO | Repair open in the G wire between the
< Is there 4.30 - 5.25 V7 ECM and the overheat sensor.
YES
Substitute a known-good ECM
and recheck.
To P. 5-41
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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 Al5
that the test harness sensor
connector must be discon- 888 88888888888888008
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
o pressure | B | regutor | Pressure | Main eay
Page fuel pipe unit 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

'

S | Idle speed does not stabilize or engine stalls

2 Lo 1 2 3

® during idling.

g Engine speed does not increase. 1 3 3 2 3

3

& | 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. 47 , yd
S _ SHOP, HIZZ | 1y, ) service cHECK

You can be burned or seriously injured when handling fuel. L \ BOLT

+ 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 bolt is
loosened or remaved.

1) Remove the engine cover.

2) Set an offset wrentch on the service check bolt underside
the fuel line comp.

3) Set a wrench on the fuel pressure check nut.

4) 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.

5) Loosen the service check bolt approximately one turn slowly
to relieve the fuel pressure.

6) 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)

o 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.

TOOL:

Fuel pressure gauge set 07406-0040002

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.

WREN{L /$~
7
SEALING
WASHER OFFSET
WRENCH

FUEL PRESSURE
GAUGE SET

, 07406-0040002

b
]
3]
l\‘
| B

Starndard fuel pressure 265 - 314 kPa
[At idle speed of (2.7 - 3.2 kgf/cm?,
750 + 50 min' (rpm)] 38 — 46 psi)

PRESSURE REGULATOR

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 kgfsm, 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

FUEL TUBE D

FUEL TUBE

FUEL HOSE

FUEL PIPE
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¢ FUEL INJECTORS

INSPECTION:
When the engine is hard to start: E

1)

2)

Disconnect the fuel injector connector.

Measure the resistance between the fuel injector terminals.

r 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 between the fuel injector and ECM for
open or short circuit.

When the engine starts:

1)

2)

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.

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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¢ 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/cm?,
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

PLIERS

6x14(2)

PRESSURE
REGULATOR
RETURN HOSE

PRESSURE
REGULATOR

O-RING

VACUUM TUBE
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e 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.

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling fuel.

12 mm SEALING BOLT

« Keep heat, sparks, and flame away.

» Handle fuel only outdoors. FUEL HOSE

« Wi ills i diately.

Wipe up spills immediately. 12 mm SEALING

Replace the fuel filter (high pressure side) at the replacement >WASHERS
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).

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 battery for the voltage check.
1) Disconnect the fuel pump unit 2P connector.

2) Attach the positive (+) tester lead to the bluefyeliow terminal -

and the negative (-) tester lead to the black terminal 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) If there 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 control 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 regulator 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
volume

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.

45 m¢ (1.5 US oz, 1.6 Imp oz) or more

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 fue! hose/pipe
« Faulty pressure regulator

REGULATOR
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o MAIN RELAY

+ Use the known-good battery for the voltage check.

INSPECTION:

1) Remove the main relay (P. 17-5).

Blue/Yellow
2) Connect the battery positive (+) terminal to the main relay White/Black
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. White/
Yellow Yellow/
3) Connect the battery positive {+) terminal to the main relay - Black
white terminal and the battery negative (-) terminal to the Black/Yellow
main relay light green/red terminal. There should be Light green/ —
continuity between the white/black terminal and the blue/ Red ~ [
yellow terminal. -
Black White

4) 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.

CIRCUIT DIAGRAM:

2
®

5) If there is no continuity, replace the main relay (P. 17-5).

i)

CAUTION:

Do not connect the battery for longer than 30 seconds.
Wait for at least 1 minute before starting another check. | IS

b
@

-
o«
S
E\

1
l

T

[
i
i
i

BLACK |{Br|{ BROWN
YELLOW | O| ORANGE
BLUE Lby LIGHT BLUE
GREEN |Lg| LIGHT GREEN
RED P | PINK
WHITE |Gr| GRAY

S|njo|@|<|=

9-49



HONDA
BF115A«130A

a. HIGH PRESSURE FUEL

1) Turn the ignition switch ON.
2) Check the fuel pump unit opera-

tion.

< Does it operate for 2 seconds?

YES

Check the high pressure fuel line
(P. 5-44).

Is it normal?

<

YES

Check the fuel injector operation
sound while cranking the engine
(P. 5-45).

< Is there the operation sound?

NO

To P. 5-51

NO

NO

YES

Perform the main relay inspection
(P.5-49) and the main har-
ness/wire harness troubleshooting
(P. 6-53).

<

I Check the fuel pump unit (P. 5-48).

<

L NO
Are they normal?

YES

NO
Is it normal?

YES

Substitute a known-good ECM
and recheck.

Reassemble or replace the prob-
lem part(s).

Check whether the fuel pump unit
is functioning while cranking the
engine.

<

NO
Is it functioning?

YES
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. 5-560

Check the fuel injectors (P. 5-45),

< Is it normal?

YES

for secure connection.

Check the pulser coil 4P connector

< 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

NO

Replace the fuel injector (P. 5-59).

Connect the connector and recheck.

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

From P. 5-560

N

Check the pressure regulator (P, 5-
46).

< Is it normal?

YES

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

< Is it normal?

YES

Substitute a known-good ECM and
recheck.

NO

NO

Replace the pressure regulator (P.
5-59).

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

1} Turn the ignition switch OFF.

2) Disconnect the 2P connectors of
all fuel injectors and the alterna-
tor 4P connector.

3) Connect the test harness to the
ECM and the connector. Note
that the ECM side 34P connec-
tor and the 6P connector must
be disconnected this time.

4) Check for continuity between
the test box’s terminals A9 and
A17 and the No.1 (Y/BI) terminal
of each harness side fuel injec-
tor 2P connector and the No.2
(Y/Bl) terminal of the alternator
4P connector as shown.

I

Is there continuity?

<

YES

Check for continuity between the
test box’s B6 terminal and the
No.2 (Br) terminal of the harness
side No.1/No.4 fuel injector 2P
connector, and between the B3
terminal and the No.2 (Bu) termi-
nal of the No.2/No.3 fuel injector
2P connector.

Is there continuity?

<

YES

Check for continuity between the
body ground and each of the No.2
(Br) terminal of the harness side
No.1/No.4 fuel injector 2P con-
nector and the No.2 (Bu) terminatl
of the No.2/No.3 fuel injector 2P

connector.

< Is there continuity?

NO

Check for continuity between the
body ground and the test box's
terminals B4 and BS.

< I

Is there continuity?

YES

Fuel injector line main harness is
normal.

NO

NO

YES

NO

Repair short in the Br and Bu
wires between the ECM and the

fuel injectors.

* Repair open in the Br/Bl wire
between the ECM and the body
ground.

 Connect the ground wire securely.

TEST HARNESS ALTERNATOR
FUEL INJECTOR (o) 4P CONNECTOR
2P CONNECTOR \ o IGP 1
— (Y/BI)
IGP 1 <Q> 000 oooooooo).xoooooooc;\A17 112 1"
(Y/Bl) 142 000 | 000000000000 00000 314
(o) (o)
&) &)
Viewing connector Viewing connector
from the front side from the front side
Repair open in the Y/Bl wire
between the ECM and the fuel
injector, and between the ECM
and the alternator.
INJ 2,3 N\
B Q
{Bu) Y/ B3
FUEL INJECTOR 112 006 [ 0000000000C000000
2P CONNECTOR ] 00§ | 0000CV0000O0LO000
INJ1,4 B6
(Br) (@
Viewing connector
from the front side
Repair open in the Br and Bu
wires between the ECM and the
fuel injectors.
FUEL INJECTOR
2P CONNECTOR
I 1 INJ 2, 3 (Bu)
1 ]2

INJ 1, 4 (Br)

Viewing connector
from the front side

000

(PO

[e]elelololololololol0lb 0 ele 06
00000000000V 0O000

B4

B5
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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.

l

< Is there continuity?

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.

XNO

CONNECTOR B

112
314

GND (BI)

Viewing connector
from the front side

Repair open in the Bl wire
between the main relay and the
body ground.

* Replace the FI 30A fuse (P. 17-19).

NO . .
{  Is there the battery voltage? >___ * Repair open or short in the W/R
wire between the main harness’

YES

1) Turn the ignition switch ON.

2) Connect the positive (+) tester
lead to the No.1 (Bi/Y) terminal
of the harness side main relay
4P connector B and the negative
(-} tester lead to the body
ground. Measure the voltage.

< Is there the battery voltage? N

YES

1) Turn the ignition switch OFF.

2) Disconnect the starter magnetic
switch wire (S 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.

from the starter magnetic

Is there the operation sound
switch?

YES

To P. 5-54

NO

NO

main relay 4P connector A and
the FI 30A fuse.

* Replace the 10A fuse (P. 17-19).

* Repair open or short in the BlY
wire between the main harness’
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

CONNECTOR B
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.

Check the starter main line.
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From P. 5-63
| CONNECTOR B
1) Turn the ignition switch to 112
START. N STS (W)
2) Connect the positive (+) tester | 31 4
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.

< Is there the battery voltage?

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) terminal of the
harness side main relay 4P con-
nector B and the test box’s
respective terminals of A2 and
Al1.

¢

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?

<

YES

To P. 5-55

NO

NO

NO

Repair open in the W wire
between the main harness’ main
relay 4P connector B and the
starter magnetic switch.

Viewing connector
from the front side

(@)
(o)
&)
A2 Al
1/2 000 | 06600000000b00
CONNECTOR B 3[4 |FLR 000 ooooooooooooogggg
(Lg/r) TEST HARNESS
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.
CONNECTOR A FUEL PUMP UNIT
(2) 2P CONNECTOR
1
FP (Bu/Y) P I;I ];|
. 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. 6-54

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.

< NO
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.

< NO
Is there the battery voltage?

YES

PGM-Fl main harness and the wire
harness {(power supply line) are
normal.

TEST HARNESS

A9 A17

000 [ OO000000ODOOOOOO0
000 1 0O00000

000000000

* Repair open in the Y/Bl wire
between the ECM and the main
relay.

* Replace the main relay (P. 17-5).

A25

A9 Al17

000 1 00000000 DOOO000O0
000 | 0000000000000 00

<
<

A34

A2 Al
000 | 0d00000000dLOOO00 d,
000 | 0000000QOO000O000 -
* Repair short in the Lg/R wire A25
between the ECM and the main
relay.
* Replace the main relay (P. 17-5).
A2 Alt

000 | 0A00000000DOOO000
000 | GO00000000O000000

A34
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a. REMOVAL/INSTALLATION
Remove the engine cover and disconnect the TP sensor connector.
[3]
SILENCER GROMMET
INSTALLATION: [3]-2 SILENCER
Push the grommet onto the GROMMET
silencer case securely until
. the stepped part inside the  [3}-1
(2] grommet comes in contact Push onto e
BREATHER with the silencer case end as  the silencer
TUBE A shown. case deep
to these
1] points. &
TUBE CLAMP D15
(3)-3
SILENCER CASE
DN S [4]
q \ CASE COLLAR (3)
\ y [5]
(17] g O 7\
TP SENSOR =7 N —- CASE GROMMET (3)
CONNECTOR o U (3
BREATHER ELEMENT
COVER

[16]
BREATHER
TUBE
CLAMPC

{15]
70 mm AIR FLOW CLAMP

[14] AIR FLOW TUBE SPRING

[13]3.5 x 6.5 x 150 mm

TUBE [12] T-JOINT

o

7
I

[7]
BREATHER PACKING

WASHER (3)

[1113.5 x 6.5 x 190 mm
TUBE

6 x 25 (3)

(8] BREATHER ELEMENT (2)

INSPECTION: P. 3-24
INSTALLATION: P. 3-25

[9] SILENCER CASE

5-56



HONDA
BF115A*130A

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.

{2]
MAP SENSOR

TROUBLESHOOTING:
P. 5-20

[
9.8 x 1.9 mm O-RING

Do not reuse.

[14]
THROTTLE BODY GASKET

Do not reuse.

[13]
TP SENSOR

(3]

[1] THROTTLE CABLES

[431 6 SHIFTLINK 9
X 16 mm BRACKET
4x16m " THROTTLE ARM
WASHER (2) |DLE ADJUSTING SCREW (s} (6]
- THROTTLE
ADJUSTMENT: P. 5-31 CAM THROTTLE CABLE

INSTALLATION: P. 5-32

1\

[Open side)

[8]
THROTTLE CABLE
[Open side]

| ADJUSTMENT: P. 3-10

[7)THROTTLE
CABLE

8 mm CAP NUT (2)

26 Nem (2.7 kgfem,

20 Ibfsft)

26 N'm (2.7 kgfem,
20 Ibfsft)

[9] THROTTLE CABLE [Close side]

| TROUBLESHOOTING: P.

5-22 Check to be sure that the - <)

[12) power tilt motor wire is Sl

THROTTLE BODY routed between the close =3

ASSEMBLY side and the open side of A Bl
ASSEMBLY: the throttle cables. (| !"4""\‘-—\\@ )

When the TP sensor or the
throttle body assembly is
faulty, replace the throttle
body as an assembly.

INSTALLATION:

ADJUSTMENT: P. 3-10

[9)-1 THROTTLE CABLES

;lk}—.,.w)i.

g\.JPJ-
AL

VA
=

[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. (31
+ Handle fuel only outdoors. , FUEL TUBE D

- Wipe up spills immediately. INSPECTION:
Check for the cracks and other damage

1) Remove the engine cover (P. 3-5). and replace if necessary.

2) Remove the rear separate case (P. 3-6).

2]

37 x 2.4 mm O-RING . \
(4]
8 mm WASHER (2)

B (2)\\&

(4]
13 mm TUBE CLIP

¥)!

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 [61 TUBE CLIP B12 (2) (5] FUEL TUBE
to the port marked with “¢2" as shown. INSPECTION:

711 [7}-2 Check for the cracks and
“c>*MARK  FUELTUBED other damage and replace

(to vapor if necessary.
separator)

)
[71-5 {71-3 FUEL TUBE
FUEL PUMP (from low
s pressure
[71-4 “<"MARK fuel filter)
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8. FUEL INJECTORS

a. REMOVAL

- Disconnect the battery cable from the battery negative (-)

terminal.

» Relieve the fuel pressure before removing the fuel injectors

(P. 5-43).

A WARNING

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

Gasoline is highly flammable and explosive.
You can be burned or seriously injured when handling fuel.

+ Keep heat, sparks, and flame away.

(21
FUEL HOSE CLAMP D10.5

(1l

PRESSURE
REGULATOR
RETURN HOSE

{20]
CONNECTOR

).

BRACKET C (2)

6x12(2) @
(191

HARNESS HOLDER A

(18]
13 mm TUBE CLIP

INSTALLATION:
Tighten the band and cut the excess
of the band at 10 mm (0.4 in) from
the tightening point.

[17]
INJECTOR SEAL RING (4)

INSTALLATION:

* Do not reuse.

« Apply engine oil to the
inner wall of the rings
and install in the intake
manifold.

[16]
FUEL INJECTOR (4)

INSTALLATION: F. 5-60

INSPECTION: P. 5-45

[4]
PRESSURE REGULATOR

| INSPECTION: P. 5-46 |

(5]
O-RING

Do not reuse.

[6]
FUEL LINE COMP.

6x14(2)
[7]

6 mm CAP NUT (3)
(8]
FUEL PIPE
e £ INSULATOR (3)
(9]
CUSHION RING (4)
Do not reuse.
[Ny
/ o (10} !}
// 7.3 x 2.2 mm O-RING (4)
(=
L]
LT
© [11]
SERVICE CHECK BOLT
°| {12 Nm (1.2 kgfem, 9 Ibf-ft) |
T 112]
e 12 mm SEALING
® / WASHER (2)
e
O 113]
6 mm SEALING WASHER

Replace after relieving the fuel
pressure or on disassembly.

[14] FUEL PRESSURE CHECK NUT
Plj;éL HOSE [ 22 N+m (2.2 kgf-m, 16 Ibf-ft)

INSTALLATION: P. 5-66 |
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b. INSTALLATION

* Replace the O-ring, cushion ring and the injector seal ring with

1)

2)

3)

4)

5)

6)

7)

8)

9)

the new ones on disassembly.

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. 5-59).

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).

[2]

CUSHION RING

1
FUEL INJECTOR

(5]
FUEL PIPE
INSULATOR (3)

(7]
INTAKE MANIFOLD

(3]
7.3 x 2.2 mm O-RING

[4]
FUEL LINE
COMP.

(6]
6 mm CAP
NUT (3)

@

@
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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).

(A warvic 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.

1} Remove the engine cover, relieve the fuel pressure (P. 5-43),
and remove the oil level gauge.

[51

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
119)

FUEL PUMP UNIT

2P CONNECTOR

[18]
12 mm SEALING
WASHER (2)

(17}

FUEL HOSE
[ INSTALLATION: P. 5-66

1
WATER TUBE B

[16] TUBE CLIP (2)

FUEL PRESSURE CHECK NUT (1]

[ 22 N-m (2.2 kgf*m, 16 Ibf-ft) | WATER TUBE D

i8] » [12]

6 mm SEALING WASHER N [1318 mm N OIaLy RATOR
Replace the sealing washer 8 x 35 (3) WASHER (3) DISASSEMBLY: P. 5-62

with a new one after relieving | 114]
the fuel pressure and on dis- | SERVICE CHECK BOLT

assembly. | 12 Nem (2.2 kgfem, 9 Ibfsft)

ASSEMBLY: P. 5-65
INSPECTION/
CLEANING: P. 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

12 mm SEALING g//' (5]

WASHER (2) “ VAPOR SEPARATOR
[1] DISASSEMBLY/ASSEMBLY: P. 5.63
FUEL HOSE © (Flli:ghF;lﬁTE?sunE INSPECTION/CLEANING: P. 3-23
S

INSTALLATION:
Check the hose and pipe
for cracks, bends and
other damage and check
for gasoline leakage
before installation.

SIDE) (6] 7]

TUBE WATER TUBE D

Cue (8] WATER TUBE B

INSTALLATION:
Connect the larger diameter

/Z(@éend to the vapor separator.
' ] [9]

[24]
FUEL FILTER GROMMET TUBE CLIP B12
INSTALLATION: [10]
Check the grommet for TUBE CLAMP D15
cracks and other damage, @ . :
and replace if necessary. /4 /@\
[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)
6x 14 TUBE CLAMP D17
6 x 14 (2)
[20] FLARE NUT
{13] FUEL PUMP BAND (2)

o

[19)
12 mm SEALING NUT A
| 22 Nem (2.2 kgfem, 16 Ibfeft)
[15]
(18] 1171

17 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 kgf-m, 27 Ibf-ft)

[14]
FUEL PUMP UNIT

| INSPECTION: P. 5-48
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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.
» Handle fuel only outdoors.
» Wipe up spills immediately. 12
DRAIN SCREW
ASSEMBLY:
1 pheck fqr gasoline leakage after
[4] CHAMBER BODY installation.
Do not reuse.
[14) .
COLLAR (7) B1)
[13] , \
SCREW-WASHER (7)
[31
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
(10l ] INSPECTION: P. 5-64
FLOAT
ASSEMBLY:

After installation, check for
operation by touching with
a finger.

INSPECTION: P. 5-64

(71
FLOAT PIN
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 29-3¢mm(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

[1
FLOAT VALVE

| >
[2] /
VALVE SEAT (3] OK [4) REPLACE.

[1] FLOAT LEVEL _
GAUGE

Measure the float
height at the tip of

the float.
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d. ASSEMBLY

« Replace the sealing washers with new ones.

1} Set the 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) Install 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 N-m (3.4 kgf-m, 25 Ibf-ft)

FUEL PUMP
UNIT

[3] The insulator mating part
must not be in this range.

[1] FUEL PUMP
BANDS

[3] FLARE NUT
JOINT PART

[2]
FUEL PIPE

©
o AP

12 mm SEALING
NUT A

FUEL PUMP
UNIT

[5] 12 mm SEALING
WASHERS

[1] 12 mm SEALING

BOLT

{51
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 1 [2] VAPOR
" mark on the vapor separator with the fuel filter as shown. FUEL HOSE SEPARATOR

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 N-m (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 Ibf-ft)

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 Ibf-ft)

17) Tighten the vapor separator using the three 8 x 35 mm flange
bolts.

“ & " MARK

[3] FUEL FILTER
(21
FUEL TUBE C
6x 14 2 N
{(? ]
[l s ]
FUEL FILTER sl a
BAND —

(5] w
FLARE NUT

{31 12 mm SEALING

NUT A
[4] FUEL PIPE
[1]FUELLINE COMP. (2]
N \KB \ TAB
e \ \ \ 71316 mm SEALING
HOLE —— o o K WASHER

71 P
12 mm SEALING
WASHERS

[6]
CHECK NUT

(4]
SERVICE
CHECK
BOLT

(5] FUEL HOSE
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10. INTAKE MANIFOLD ASSEMBLY

REMOVAL/INSTALLATION

a. REMOVAL

« Disconnect the battery cable from the battery negative (-)

1

2)

3)

4)

5)

6)

terminal.

Remove the engine cover (P. 3-5).

Relieve the fuel pressure per “How to relieve fuel pressure”
(P. 5-43).

A WARNING

(1
FUELPUMP ™ _

13 mm TUBE CLIP

(3]
FUEL TUBED

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.

Remove the rear separate case (P. 3-6).

Disconnect the fuel tube D from the fuel pump and release
the 13 mm tube clip.

Release the air vent tube B from the hose clamp and discon-
nect the air vent tube B from the mounting case.

Disconnect all fuel injector connectors from the fuel injector.

L [2] AIR VENT TUBE B

{1

{1
No.1 FUEL INJECTOR
CONNECTOR

(2]

No.2 FUEL
INJECTOR
CONNECTOR

(3]
No3 FUEL N\

INJECTOR
CONNECTOR

4]

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.

8) Open the harness clip and release the remote control cable
A.

Remove the switch wire 3P connector from the connector
bracket D, and disconnect the connector.

9) Release the vacuum tube from the two 7.6/11.5 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 IAT sensor.

Release the remote control cable A from the wire clamp and
the wire clip.

[4] A (3]

WATER TUBE B T-JOINT

] (2]

REMOTE CONTROL SWITCH WIRE
CABLE A 3P CONNECTOR

g 4]
HARNESS CLIP BRACKET D

[3] CONNECTOR

[6]

REMOTE
CONTROL
CABLE A

[5]

HOSE CLAMP
BRACKET A

[117.5/11.5 mm
TUBE CLAMPS

(4] / BN

WIRE CLAMP 3]
IAT SENSOR
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10) Disconnect the connector from the MAP sensor.

11) Remove the silencer case (P. 3-10).

12) Remove the throttle body assembly from the intake manifold.

Remove the throttle body gasket.

* Do not reuse the throttle body gasket.

13) Disconnect the connector from the IAC valve.

Disconnect and remove the PCV tube.

(1] MAP SENSOR

(1]
THROTTLE BODY
GASKET

2]
8 mm CAP NUT {2)

) | \ / ¢
Aly
(3] 840 (2)

THROTTLE BODY
ASSEMBLY

(2]
IAC VALVE
[1]1 PCV TUBE
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14) Release the pressure regulator return hose from the purge [1] PURGE HOSE [2) SENSOR TUBE
hose clamp. CLAMP cup (3] TUBE

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 bolt.

!

[s] K\S

PRESSURE REGULATOR
RETURN HOSE

1]

8x18(2)
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17) Remove the nine 10 mm cap nuts from the intake manifold. 1
18) Pull h k fold bl d Wh 10 mm CAP NUT (8)
ull out the intake manifold assembly toward you. en \1\< u..,‘-l_
5

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. b '

RS Er=ve s 'ﬁ‘\
PN — Y < .
el

] 6
& Ju ;ti: =0
4 T (e
= XN/
[1)
INTAKE MANIFOLD
GASKET
(2]
STUD BOLT (9)

(3]
INTAKE MANIFOLD
ASSEMBLY
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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 fower
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 356 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] JOINTS [2] PROJECTION

[1] <UPPER SIDE>
[2] PROJECTION

(4] <LOWER SIDE>

8x 18

—

(61
INTAKE
MANIFOLD
STAY A

[5] SEALING BOLT [2] PROJECTION

[1]
10 mm CAP NUT (9)

._‘R

(0]O]
@)
S 7,
o o0
] @0
(o]
aF Q®
1|28

O

=
i I
Y e

NN /NN
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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).

{11
VACUUM TUBE
(3.5 x 340 mm TUBE)

[17]
HOSE CLAMP BRACKET B
[16]
PURGE HOSE CLAMP
[2]
6x12(2) HOSE CLAMP
@
[15] ‘
TUBE CLAMP BRACKET >
S
[14] TUBE CLIP é [3]
PURGE HOSE CLAMP
%@ 2]
‘ HOSE CLAMP

(4]
FILTER SUSPENSION

[51

[13] SENSOR TUBE CLIP FUEL PUMP FILTER

[12) 575 |
PRESSURE REGULATOR Chock the inside of he
RETURN HOSE

filter for dirt and con-
tamination, and replace

{11] FUEL TUBE D — if necessary.

[10] TUBE CLAMP

{71

(9] FUELHOSE 61 AIR VENT TUBE A

AIR VENT TUBE 8 CLAMP INSTALLATION:
INSTALLATION: D10.5 (2) Connect the tube with the larger
Connect the larger diameter (21 dlametpr end toward the fuel
end of the hose to the fuel HOSE 18] pump filter.
pump filter. CLAMPp & mm/12mm

CLAMP
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(2]
8 x 16 mm SPECIAL BOLT (2)

| INSTALLATION: P. 5-75 8x18(2) [3]

IAC VALVE
[ | TROUBLESHOOTING: P. 5-33 |
)

14 x 23 mm WASHER (2)
INSTALLATION: P. 5-75 |

IAC VALVE PACKING
Do not reuse.

6x12
[17] (51
HARNESS CLIP % o IAC VALVE FILTER
[16] o INSPECTION:

Remove the clog before
instaliation.

CLIP BRACKET A
[15] \ i

CONNECTOR BRACKET D\é

INTAKE MANIFOLD STAY A (2)

) INSTALLATION: P. 5-75
q ;
[14] i1 Y g
INTAKE MANIFOLD \@ :
i
(13 ZS
6 x 18 mm )@@ v -
SCREW (2)
N PURSE HOSE CLAMP
% [8]
HOSE CLAMP BRACKET A
9]
WIRE CLAMP
[12] 6x12
ANODE METAL (2)
ASSEMBLY:

Replace the anode metal if
it is corroded excessively.

[1—1]-m [10] IAT SENSOR

O-RING TROUBLESHOOTING: F. 5-28

Do not reuse. TORQUE:
18 Nem (1.8 kgfm, 13 Ibfeft)
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e FUEL PUMP FILTER
INSTALLATION:
install the filter suspension with the “ & ” mark on the filter toward !,11 “MARK
the air vent tube A, and connect the tube. /
¥4
[2] D
AIR VENT TUBE A SIDE
® 14 x 23 mm WASHER/8 x 16 mm SPECIAL BOLT/ (118 x 16 mm
INTAKE MANIFOLD STAY A SPECIAL
BOLT
INSTALLATION: 21
1} Install the 14 x 23 mm washers as shown noting the in- WASHER
stallation direction. /
2) 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.
[31 STAY A
3) Position the projection of the upper intake manifold stay A 1 2 [3]
in contact with the left side of the boss of the crankcase, and PROJECTION B(])SS 8 x 16 mm

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. 8x18

4) 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. ~

MANIFOLD

STAY A

3]
8 x 16 mm SPECIAL
BOLT

PROJECTION
{4] SEALING BOLT
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12. FUEL FILTER (LOW PRESSURE SIDE)/FUEL TUBE

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.

A WARNING

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.

[31

5x 10 mm

RIVET SCREW
2] cLrpC
14 mm CLIP

(11
TUBE CLIP
B12 (4) \ =
(
?

&z

D/t

171 N Q
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.

[15]

PURSE LOCK CLIP
INSTALLATION:
Clamp the neutral switch wire
and the fuel tube B.

(4]
BREATHER TUBE

[5]
FUEL FILTER
{LOW PRESSURE SIDE)

INSPECTION: P. 3-9
INSTALLATION: P. 3-9

[6]
HARNESS CLIP

INSTALLATION:
Clamp the neutral switch wire.

6x12(2)

7]

CLIP BRACKETC
— 8]

3 FUEL FILTER
GROMMET

9]
FUEL FILTER STAY

6x20

[10]
FUEL CONNECTOR B

H ltllDERCASE [11] FUEL CONNECTOR A
[12)
GROMMET B 6 mm DISTANCE COLLAR
[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.

i

[l
PCV VALVE

{2} PCV TUBE

1) Pinch the PCV tube lightly with the fingers during idling.
Check the PCV valve for operation sound.

(31

2) If there is no operation sound, replace the PCV valve and OIL PRESSURE SWITCH

recheck.

b. REMOVAL/INSTALLATION

Remove the intake manifold assembly (P. 5-67).

[2] TUBE
CLAMP
D12 (2)

(1l
PCV VALVE

[12] !

PCV VALVE GROMMET \_%
&S

[11] 2

PCV CHAMBER —

P

101 P

SWITCH WIRE
@]

6x35 (4)\ _

(9]

INSPECTION: P. 17-29
INSTALLATION: P. 5-35
TORQUE:

9 Nem (0.9 kgfem, 6.5 Ibfft)

E

(4]

CT SENSOR

TROUBLESHOOTING: P. 5-26
TORQUE:
18 Nem (1.8 kgfem, 13 Ibfft)

TUBE CLAMPD29 — o

(8]
OIL TUBE

INSTALLATION:
Check the tube for cracks and other
damage, and connect to the cylinder
block and the PCV chamber securely.

51
9.5 x 1.5 mm O-RING

Do not reuse.

& (6l

PCV TUBE
INSTALLATION:
Check the tube for
cracks and other
damage, and replace

if necessary.
) [717.5/11.5 mm TUBE CLAMP (2)
Q , INSTALLATION:
Q) « Clamp the PCV tube and the

vacuum tube.
» The vacuum tube should be
routed in this side.

5-77




HONDA

BF115A130A
a. DISASSEMBLY/ASSEMBLY
Drain the fuel tank and fuel line completely before disassembly.
Gasoline is highly flammable and explosive.
R s e {2]
You 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
[ 12.5 mm (4)
To ENGINE ™ @) o
s [4]
DMER BULE —~ FUEL TUBE (SHORT)

0.0
(12]

INLET VALVE

(11]
FUEL TANK
CAP

[10]
FUEL JOINT

[9] \
FUELTUBE (LONG) | 0P
ASSEMBLY:
Check for cracks and

deterioration. Replace (8]
if necessary. FUEL CONNECTOR

¢ 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.

ASSEMBLY:
Check for cracks and
deterioration. Replace
if necessary.

[5]
OUTLET VALVE

[6] TUBE CLIP BAND
20 mm (2)

71

FUEL TANK

CAPACITY:

252 (6.6 US gal, 5.5 Imp gal)
ASSEMBLY:

Clean the tank of dirt or dust
accumulation and assemble.
INSPECTION/CLEANING: P. 3-10

(2]

VALVE SEAT
[l
PIN <
[3]
7 OUTLET VALVE
(4]
INLET VALVE
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i |
2) Install the outlet valve at the side marked with “=” on the (2] [3]
primer valve. OUTLET
INLET VALVE VALVE
3} Install the primer bulb with the “=” mark toward the engine

[5] “=»” MARK
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6. ALTERNATOR/BALANCER
BELT/TIMING BELT | Rbtarnin

1. ALTERNATOR ASSEMBLY 2. BALANCER BELT/TIMING BELT/PULLEY
1. ALTERNATOR ASSEMBLY [1] ALTERNATOR
CONNECTOR

a. REMOVAL/INSTALLATION

1) Remove the engine cover (P.3-5}.

2) Disconnect the battery negative (-) cable from the battery
negative terminal.

3) Disconnect the connector and the 90A fuse cable from the

alternator.
[2]
90A FUSE CABLE
4) Remove the timing belt upper cover (P. 3-6). (21
(13 HARNESS BAND

WIRE HARNESS CLIP

5) Open the wire harness clip and the harness band and remove
the two cables.

(31 REMOTE CONTROL
90A FUSE CABLE CABLE A

6) Loosen the 10 x 80 mm flange bolt and the 8 mm flange nut. 10 x 80

7) Loosen the special adjuster bolt. Move the alternator to the
engine side as full as it goes, and remove the alternator belt.

8) Remove the ECM cover (P. 17-21).

{31
SPECIAL ADJUSTER
BOLT
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© DISASSEMBLY/ASSEMBLY DRAWING
+ Degrease, clean and/or lubricate the parts marked with *1 ?'1]
according to the INSTALLATION instructions. Do not lubricate 16.x 49 mm
any part unless instructed to do so (P. 6-4). BOLT-WASHER
REMOVAL/
(1 INSTAALATION: P, 6-3
ALTERNATOR BELT TORQUE:
INSTALLATION: P. 3-15 287 Iy (25:0 kgPm,
Check for wear, cracks and other damage
before installation. Do not bend or twist
the beilt.
INSPECTION: P. 3-13
ADJUSTMENT: P. 3-14 [3]
' COOLING FAN
(18]
8 mm FLANGE NUT

INSTALLATION: P. 3-15
TORQUE:
24 Nem (2.4 kgfom, 17 Ibfeft)

(17]
ALTERNATOR ASSEMBLY

DISASSEMBLY/
ASSEMBLY: P. 6-6
INSPECTION: P. 6-5, 7 and 8

DRIVE PULLEY

8 x12(2)

[16]
10 x 80

INSTALLATION: P. 3-15
TORQUE:
44 Nem (4.5 kgfem, 33 1bf-ft)

[6]
PULSER COIL WIRE

INSTALLATION:
Install by aligning the
tab of the clamp with

[15] . the hole in the
ALTERNATOR BRACKET alternator bracket.
(13 6x25
ALTERNATOR STAY
(7
10 x 70
& 39 N-m (4.0 kgfem, 29 Ibfeft) |
1121 i
SPECIAL ADJUSTER BOLT 31 90A FUSE CABLE
| INSTALLATION: P. 6-3 |
1)
HARNESS BAND 8% 14

[9] 6 mm HEX. NUT
7.9 Nem (0.8 kgfem, 5.8 Ibf-ft)

[10] TENSIONER BOLT
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¢ 16 x 49 mm BOLT-WASHER 4}
16 x 49 mm —
REMOVAL: BOLT-WASHER
\ [2] HOLDER ATTACHMENT,
50 mm, OFFSET

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 07MAB-PY30100
Holder handle 07JAB-001020B
INSTALLATION:

NOTE:

07MAB-PY30100

4]
CRANKSHAFT
PULLEY

(3] HOLDER HANDLE
07JAB-001020B

» 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

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 49 mm bolt-washer to
the specified torque.

TORQUE: 245 N-m (25.0 kgfem, 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 N-m (0.8 kgf-m, 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

[5] 4 A
HOLDER HANDLE 16 x 49 mm PULLEY
07JAB-001020B BOLT-WASHER
[3] ALTERNATOR
(] TERMINAL
90A FUSE CABLE

(2]
6 mm HEX. NUT

60°

[4] Install with the caulked

[1]1 90A FUSE
part toward you.

CCABLE

6-3



HONDA

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 crankshaft pulley mating surface)} with a clean

shop towel.

« Apply engine oil to the flanged part of the boit 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 pulley>

« 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
pulley 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.

BF115A130A
O : [1] WIPE WITH SHOP TOWEL.
X : [2] DEGREASE.
@ : (3] LUBRICATE WITH OIL.
[4]
16 x 49 mm BOLT-WASHER
(5]
CRANKSHAFT PULLEY
[e]e]0] 000
[ ] ®
® [ ]
® [ ]
[6]
BALANCER BELT
XX XX DRIVE PULLEY
XXX X X X
XXX T XXX (5
000 000 TIMING BELT
¥ DRIVE PULLEY
000 000
000 000
[oX ] [eX o]
(8] TIMING BELT
. GUIDE PLATE
= (9l
CRANKSHAFT
o® _‘io
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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

& AN
© o)

[1] ALTERNATOR
CONNECTOR

[3] White/Blue

[2] GROUND
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BF115A+130A
d. ALTERNATOR ASSEMBLY DISASSEMBLY/ASSEMBLY
(]
PULLEY LOCK NUT
REMOVAL/ 3] [4]
INSTALLATION: . 6-7 STUD REAR HOUSING
TORQUE: BOLT (2)
110 Nem (11.2 kgfem, 81 Ibf+ft)
[26] 5]
PULLEY
25} o
5 mm
STATOR [DRIVE C—> ) WASHER-NUT
ERD HOUSING] @ HARNESS CLAMP
| INSPECTION: P. 6-8 |
[7]
WIRE HARNESS CLIP

[24)

FRONT BEARING
INSPECTION:
Check for abnormal noise
and play and replace if
necessary.

[23]
BEARING RETAINER

[22}
SCREW(4)

) \é:-
([ G e

[21]
ROTOR

INSPECTION: P. 6-8
INSTALLATION:

Check to be sure that the slip ring
is free from comtamination with
oil or grease.

[20]
REAR BEARING
INSPECTION:
Check for abnormal noise @
and play and replace if L‘
necessary.
[19]
BEARING COVER

/ .Ni
!

[8]
RECTIFIER ASSEMBLY

) / INSPECTION: P. 6-7

(9]
INSULATOR BUSHING

18}

G~__ 1101

6 mm NUT

[11]

IC REGULATOR
[12]

4 x25 mm
SCREW-WASHER (2)

[13]
BRUSH HOLDER

ASSEMBLY
INSPECTION: P. 6-7
[17]
BRUSH HOLDER
INSULATOR [14]

|
ﬁ ﬁ SCREW-WASHER (6)

REAR END COVER

l
ﬁ [15]
[

[16]
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 Ibfft)

e. INSPECTION (Unit inspection)

e BRUSH HOLDER ASSEMBLY

Measure the brush length.
If the measurement is less than the service limit, replace the
brush holder assembly.

STANDARD
10.5 mm (0.41 in)

SERVICE LIMIT
8.4 mm (0.33in)

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, Pz, Ps and P4), and between the E terminal and
the respective P terminals (P, P2, Ps and P4). 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

[1]
22 mm OFFSET
WRENCH

[1]
E (GROUND)

[2]

[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 O0.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.

(1
ROTOR SHAFT

STATOR CORE
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2. BALANCER BELT/TIMING BELT/PULLEY

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
not lubricate any part unless instructed to do so (P. 6-4).

(2]

(1) 4.5 x 38.5 mm KEY

TIMING BELT

INSTALLATION: P. 3-20

Check for wear, cracks and other damage
before installation. Do not bend or twist
the belt.

INSPECTION: P. 3-19

ADJUSTMENT: P. 3-22

[1]1 PULSER

CONNECTORS

COIL

(12}
12 x 38

REMOVAL/
INSTALLATION: P. 6-11
Apply engine oil to the
threads and the bolt seat.
TORQUE:
98 N+m (10.0 kgfem,
72 |bfsft)
[11]
125x34 x5 mm
WASHER

[10]
TIMING BELT
DRIVEN PULLEY

*1:

BALANCER BELT
DRIVE PULLEY

[4]

BALANCER BELT

Check

INSTALLATION: P. 3-16

for wear, cracks and other

damage before instaliation. Do
not bend or twist the beit.
INSPECTION: P. 3-15
ADJUSTMENT: P. 3-22

bt H

TIMING BELT
DRIVE PULLEY

[ INSTALLATION: P. 6-11 |

*1:
TIMING BELT
GUIDE PLATE

|

INSTALLATION: F. 6-11

6x12(2)

71
5 x 14 mm SCREW (4)

[8]

PULSER COIL
INSPECTION: P. 17-28
TROUBLESHOOTING:
P. 5-24

*1:
CRANKSHAFT
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* 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)
11 54 Nem (5.5 kgfsm,
40 Ibf-ft)
TENSIONER ADJUSTING NUT
(10 mm NUT] 4]
44 Nom (4.5 kgfm, 33 Ibf-ft) | o
: BALANCER BELT 5]
DRIVE PULLEY BALANCER BELT ADJUSTING
2] BRACKET BOLT
ENGINE INSTALLATION:

Be sure that the projected part
of the bolt is not set on the

bracket.
[17] TORQUE:
10.3 x 25 mm 12 Nem (1.2 kgfem, 9 Ibfsft)
WASHER
6]
[16] *1:
BALANCER BELT TIMING BELT
ADJUSTING SPRING DRIVE PULLEY
[15}
BALANCER BELT
TENSIONER 7]
BALANCER BELT
ADJUSTING BRACKET
[14] (8]
10.5 x 44 mm WASHER *1:
3] TIMING BELT
TIMING BELT GUIDE PLATE
ADJUSTING SPRING S
s .
¢ | TIMING BELT ADJUSTING
(2] // SPRING BOLT (2)
TIMING BELT TENSIONER 12 Nem (1.2 kgf-m, 9 Ibfsft) ]

(1]
TIMING BELT [10]
ADJUSTING BOLT *1:

67 Nem (6.8 kgfm, 49 Ibf+ft) | 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 puiley with the “#T” mark on the timing belt lower
cover.

TORQUE: 98 N-m (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 pulley 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 pulley.

+ 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 bolt-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 pulley in the turning
direction, and be sure that the guide plate does not turn larger
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
PULLEY

[21

[1] TIMING BELT DRIVEN

(3] ALIGNMENT

LOCK NUT WRENCH, [4] MARKS
56 mm TIMING BELT
07LPA-ZV30200 LOWER COVER

(1] [2]

TIMING BELT PIN

DRIVE PULLEY

[4]

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.

(4] /

TIMING BELT
GUIDE PLATE

Pl
TIMING BELT GUIDE ™

(3]
LONG HOLE

(1] TIMING BELT DRIVE
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. (11
FUEL PUMP

3) Disconnect the fuel tube from the fuel pump.

A WARNING

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 ciamp 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).

)\
HOSE CLAMP /

(11 [2] 7 x 550 mm TUBE
CONCAVE OF
ENGINE

UNDERCASE

[4] R
7 x 690 mm TUBE [3] 3-WAY JOINT

(1] 3-WAY JOINT

[2]1 7 x 550 mm TUBE

4.5 x 50 mm TUBE

[2] NEUTRAL SWITCH
(1] ASSEMBLY

(31
FUEL TUBE B 6x12
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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 90A fuse cable.

12) Remove the two tie-wrap bands from the 90A fuse cable.

13) Pull out the 90A 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 CLIP m
[ L/ J

[l

/2

LT
90A FUSE CABLE ‘ Q
AL >

(3]
HARNESS BAND

BRANCH OF REMOTE
CONTROL CABLE A

(2]
> TIE-WRAP
BANDS

[1]

{31
MAIN RELAY
4P CONNECTORS

WIRE HARNESS CLIP

[2] CONNECTOR
BRACKET B
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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

16} Remove the connector bracket B.
Remove the ECM cover (P. 17-21).

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.

{2]
INDICATOR

6x12(3) 3P CONNECTOR

[5]
CONNECTOR
BRACKET B

[3]

REMOTE CONTROL
[4] CABLE A 14P
WIRE CLAMP CONNECTOR
[1] TRIM ANGLE _[2] POWER TILT MOTOR
SENSOR WIRV N 2P CONNECTOR

| 7

[51

POWER TILT
MOTOR WIRE
[4] ss
HARNE
BANDS ) i
[3]
/ Q} WIRE HARNESS
= BAND

(1] TRIM ANGLE SENSOR
3P CONNECTOR
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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 ftange 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.

J

(1] NEGATIVE (-)
STARTER CABLE

SIS,

POWER TILT
RELAY GROUND

WIRE 6x 12 HARNESS CLIP
[1 ] ! [ T =

POWER TILT SWITCH ‘-_![-:1(?%.

3P CONNECTOR A ]

CLIPS

[11 12
CONNECTOR ™ 10A FUSE
BRACKET A CONNECTOR
[3] .

30A FUSE 0

1P CONNECTOR =,
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24) Release the 30A fuse 1P connector wire and the 10A fuse
connector wire disconnected in the previous step 23 from

the wire clamp and the harness clip.

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.

[ [2]

10A FUSE (= X"L','IE,,P
CONNECTOR _> =)

(4]
30A FUSE
1P CONNECTOR

(31

WIRE
HARNESS
cLp

(31

(11
(2} STARTER MAGNETIC
‘é\:_lrl‘;E HARNESS WIRE SWITCH

(10}
6 mm HEX.
NUT

[9) 8 mm HEX.
NUT
[8]

POSITIVE (+)
STARTER CABLE

POSITIVE (+)
STARTER MAGNETIC
SWITCH TERMINAL
WIRE

[6] POWER TILT
SWITCH STAY

[1] 10 mm WIRE
HARNESS CLD

(2]
90A FUSE
CABLE

.

[3]
POSITIVE (+)
STARTER CABLE




HONDA
BF115A-130A

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 456 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
\ g

6x25(2

[4] 2.0 mm SPLIT PIN

6x12 » ey [5]
(3] O & SHAFT
SHIFT ARM W BUSHING
[2] /%
6 mm FLANGE
BOLT (2)

[6]

0 1N

LINK ROD
SHIFT SHAFT B__-———" /*" [7] SEAL HOLDER
@ ASSEMBLY
1] 10x 45 (2)
10 mm CAP

NUT (2)

[2]

1 HOIST HOOK

ENGINE HANGER
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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 [1':’] 110
47 mm hex. bolts. X mm
; . HEX. BOLTS
Remove the engine assembly from the mounting case.

10 x130

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)
Lo !I::)l 45 (2
MOUNTING CASE GASKET x 45 (2)

Do not reuse. l 39 Nem (4.0 kgfem, 29 |bf-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 Ek_/——{ 39 Nem (4.0 kgfem, 29 Ibfeft)
7] / \[61

10 x 110 mm HEX. BOLT (4) 10 x 60 mm HEX. BOLT (2)
39 N-m (4.0 kgfem, 29 Ibf+ft) | | 39 Nem (4.0 kgfem, 29 Ibf-ft) |

(8]
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) 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
the punch marks are in proper alignment.

2) 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.}

3) 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 N-m (4.0 kgf-m, 29 Ibf-ft)

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 kgf-m, 29 Ibf-ft)

Tighten the two 10 mm cap nuts.

4) 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.

(2]
SHIFT SHAFT B

(11
ALIGNMENT MARKS
[
SHIFT SHAFT A
10 x 130
[1]
10 x 110 mm [120}x 110 mm
HEX. BOLTS HEX. BOLT

HEX. BOLTS |

[4]
10 x 45 mm
HEX. BOLTS

[l
90A FUSE
CABLE

(4]
10 mm WIRE
HARNESS CLIP

[2] No slack allowed here.

[3]

POSITIVE (+)

STARTER
CABLE

=
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5) Connect the positive (+) starter cable to the starter solenoid {11
at an angle of 10° and tighten the 8 mm hex. nut to the POSITIVE (+) STARTER
specified torque.
TORQUE: 10.8 N-m (1.1 kgf-m, 8 Ibf+ft)
SOLENOID 10°
6) Connect the positive (+) starter magnetic switch terminal wire 1]
to the starter magnetic switch at an angle of 20° with the POSITIVE (+) STARTER { [2] STARTER
caulking part of the terminal toward you. MAGNETIC SWITCH N7 o Tic
Tighten the 6 mm hex. nut to the specified torque. TERMINAL WIRE ‘
TORQUE: 4.9 N-m (0.5 kgf-m, 3.6 Ibf-ft)
(3]
Install with the caulking
part toward you.
7) Connect the starter cable 30A fuse 1P connector and the 10A [1] IGNITION COIL
fuse connector. SUSPENSION RIBS
[4)
Set the 1P connector between the ribs of the ECM case by 30A FUSE
turning the connector 180° as shown, and set the wire 1P CONNECTOR
between the ignition coil suspension and the rib. [3]
10A FUSE
Set the 10A fuse connector between the lower rib of the ECM CONNECTOR
case and the ignition coil suspension.
1l
IGNITION COIL
SUSPENSION
8) Connect the negative (-) starter cable at an angle of 10° and
tighten the 8 x 18 mm flange bolt.
' 6x12 8x18
Connect the power tilt relay ground wire at an angle of 90° 90°
and tighten the 6 x 12 mm flange boit.
10°
(1 [2]
POWER TILT RELAY NEGATIVE (-) STARTER
GROUND WIRE "CABLE

7-10
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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.

BF115A+130A

[l
REMOTE CONTROL CABLE A

(3]

[2] ENGINE UNDERCASE

[4] 4 [5] REMOTE CONTROL
INDICATOR CABLE A
3P CONNECTOR
(3] NEUTRAL SWITCH
2P CONNECTOR
2]
WIRE HARNESS (6]
cup REMOTE CONTROL
] CABLE A
NEUTRAL \ 14P CONNECTOR
SWITCH
WIRE
< y
—— " 1
{7 ,
9 4\ :

(11 /
MAIN RELAY
[10] LA~

MAIN RELAY WIRES
(7]
WIRE CLAMP
91
MAIN RELAY
4P CONNECTORS
[8] CONNECTOR BRACKET B

(5]
PURSE
LOCK
cLip

[4] 12
FUEL TUBE B 6x

[2] HOLE IN NEUTRAL [3] NEUTRAL SWITCH
SWITCH BRACKET ASSEMBLY

[1]
PROJECTION
)

7-11 R
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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 kgf-m, 5.8 Ibf-ft)

14) Secure the 90A fuse cable with the two tie-wrap bands so
that the 80A 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
[l
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

RETURN
PART

{31

11
CYLINDER HEAD
COVER

i2]

Insert the oil return

tube until it stops. [3] OIL RETURN
TUBE

7-13



8. WATER JACKET COVER/THERMOSTAT/
PRESSURE VALVE Br11on a0

{

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

LTROUBLESHOOTING: F. 5-40

[1]
9.5 x 1.5 mm O-RING

Do not reuse.

® Flushing water hose
WIRE

Remove the rear separate case (P. 3-6).

(1l
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]
HOSE CLAMP (2) ——

6x12(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.
[3]-1 [31-2 G
COVER BN SPRIN
SIDE SIDE

2]
FLUSH VALVE
SPACER
m
31.5 x 2.4 mm O-RING (2)
—
6 x 55 (2)

4]

FLUSH VALVE SPRING
INSTALLATION:
[6] Do not confuse with the relief valve spring.
FLUSH VALVE COVER * Relief valve spring (P. 8-3): Long spring
(51 * Flush valve spring: Short spring
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:
Install the relief valve as shown noting | | Do not confuse with the flush valve spring.
the installation direction. . Elelle;f va'lve snr‘mg:“goglg)s%r;‘ng _
¢ Flush valve sprin . O-2). ort sprin
2)1 L (2}-2 pring pring :
COVER SPRING . (4]
SIDE SIDE /? | THERMOSTAT COVER
6 x 20 (2)
= (5]
THERMOSTAT COVER
4 GASKET
RELIEF VALVE GASKET
INSTALLATION:

Check for cracks and other
damage before installation.

(61
THERMOSTAT

| INSPECTION: P.8-4 |

6 x 45 (7) [7) ANODE METAL (2)

]' INSTALLATION:

Replace the anode metal if it is
corroded excessively.

[8]
6 x 18 mm SCREW (2)

(9]
WATER JACKET
COVER GASKET

Do not reuse.

/ BRACKET CLIP D
Sm
@”@> @ e

~— HIGH TENSION CORD
@ CLAMP STAY A

\ 6x12(2)

{12] 10 mm WIRE HARNESS CLIP

6 x 20 (6)

[15]
RELIEF VALVE COVER

6 x25(7)

(14] [131

RELIEF VALVE INSTALLATION:

COVER GASKET WATER JACKET Install with the opening toward
COVER the engine.
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b. INSPECTION

¢ THERMOSTAT

1) Immerse the thermostat in water.

2) Heat the water and observe the operation of the thermostat
as the water temperature increases.

3) Measure the water temperature when the thermostat starts
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) |

[

/ THERMOMETER

[2]
THERMOSTAT
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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.
OIL WATER JACKET  6x18mm OIL WATER SPRING
COVER GASKET SCREW JACKET SIDE
COVER SIDE
[1
OIL WATER JACKET
COVER
[6}
OIL WATER JACKET
6x20 (7) PRESSURE VALVE
SPRING
P> = 171
@W 16.5 x 2.5 mm O-RING
6 x Zsﬂ@m
@W OIL WATER JACKET PRESSURE
> VALVE HOLDER
[19]

(9]

7 x 100 mm TUBE TUBE CLIP B12

(18] [20] 6 x 25 >
7 x 690 mm TUBE (o) 6 mm COLLAR WATER TUBE C
INSTALLATION:
[17] Connect with the larger diameter
65 TUBE CLIP (6) end toward the holder.

(16]
3-WAY JOINT(2) [11)
7 x 55 mm TUBE
[15]
WATER TUBE A
(14)
T-JOINT
[12] TUBE CLIP B8
[13]1 4.5 x 50 mm TUBE

8-5



9. CYLINDER HEAD/VALVES
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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.

11 [2]

OVERHEAT SENSOR No.1 SPARK
CONNECTOR PLUG CAP |
[3
No.2 SPARK PLUG
CAP
——]

1
HIGH TENSION
CORD CLAMP A
{5] No.3 SPARK

PLUG CAP {4] No.4 SPARK

PLUG CAP

[1] [2]
TIMING BELT DJUSTING NUT
TENSIONER T PP PP oo

>

31
6 x 10 mm BOLT
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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-Z2V30200

6) Remove the six 6 x 256 mm flange bolts and the six 6 mm
washers that secure the timing belt lower cover.

(]
TIMING BELT

TIMING BELT
DRIVEN PULLEY
[1]
125 x34 x5 mm
WASI-!ER 12 x 38

[3]

LOCK NUT
WRENCH, 56 mm
07LPA-ZV30200

[2] TIMING BELT
DRIVEN PULLEY

11
6 mm WASHER (6)

(2]
TIMING BELT LOWER
COVER

6 x 25 (6)

I_'!'{'{ﬂﬂ@f’
_ '
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7) Disconnect the breather tube B from the cylinder head cover.
Remove the harness holder A from the connector bracket C.

8) 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 65 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 flange 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.

[2] BREATHER
TUBE B

[1] CYLINDER HEA

(31
HARNESS
HOLDER A

\

RE
gigg PRESSU ] [6] FUEL TUBE
6x65
10x70 8 x50 [1] 12x 163 mm

BOLT-WASHER (10)
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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
Remove the oil path orifice by OiL PATH ORIFICE
131 inserting a 6 mm bolt {pitch:

10.8 x2.4 mm 1.0 mm) in the orifice.
[2] O-RING

INSTALLATION: P.9-5 |

INSTALLATION:
Blow air through the oil passage
before installation.

[4]-2 6 mm BOLT
(1 (PITCH : 1.0 mm)
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 Ibfeft)+180°

° (3]
ﬂ BREATHER TUBE B
0 INSTALLATION:
° Check for cracks and
[17] 0 other damage.
8 x 50 B Replace if necessary.
INSTALLATION: 0
P.9-6 o
0
0
[16] ]
SPARK PLUG TUBE ()
{4) 0
3
[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: P. 9.5 |

(12]
8 x 80 (2)

| INSTALLATION: P 9-5

[9] TUBE CLAMP D29

[11]
CYLINDER HEAD  [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. !zl;' MARK ON = 90"
D PART
1) Check that the oil control orifice is mounted on the cylinder FLANGE .
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.

[3]
12 x 163 mm
, BOLT-WASHER

7/ 1o

)

3) Apply the engine oil to the threaded section and the seating
surface of each bolt, and loosely tighten the bolts against
the cylinder head.

-

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 N-m (4.5 kgf-m, 33 Ibf-ft) 4

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- \ n——
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 Nem (4.0 kgf-m, 29 Ibf-ft) (10 mm flange bolt)
26 Nem (2.7 kgf-m, 20 Ibf-ft) (8 mm flange bolit) 11
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.

(21
CYLINDER HEAD
COVER GASKET
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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.

« Insert the spark plug tube into the spark plug tube seal
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.

» Wipe up the excessive soapy water that oozed out from
the lip of the spark plug tube.

10) Loosely tighten the nine 6 x 35 mm flange bolts and the 6 x
65 mm flange bolt against the cylinder head cover.

Tighten the bolts in the numbered order in two steps to the
standard torque.

STANDARD TORQUE: 12 N-m (1.2 kgfem, 9 Ibf-ft)

\

;\
131 / {2] SPARK PLUG

Apply soapy water to
the shaded part.

OIL RETURN TUBE

TUBE

[4] MOUNTING CASE

6x35(9)
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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 N-m (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 “1“ 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 “#T" 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.

(31
MOUNTING
CASE

OIL RETURN
TUBE

07LPA-ZV30200

{41
CYLINDER HEAD [1] OIL RETURN
COVER TUBE
(2]
Must set here
securely.
[} 12 x 38

125 x 34 x 5 mm

mcx NUT WRENCH r

LO , -[21 TIMING BELT

56 mm —~—" DRIVEN

07LPA-ZV30200 PULLEY

(1] TIMING BELT [2) TIMING BELT
LOWER COVER DRIVEN PULLEY

[4] ==

N
"£T” MARK [3] “$T" MARK
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2. CYLINDER HEAD

a. DISASSEMBLY/ASSEMBLY

Remove the cylinder head assembly (P. 9-1).

» Store 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.

» Removal/installation 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] {21

6 x 40 (2) 8 x 76 (10)
INSTALLATION: P. 9-10 l INSTALLATION: . 9-10
TORQUE:

22 N°'m (2.2 kgfsm,
16 Ibfsft)

(111
ROCKER ARM
ASSEMBLY

DISASSEMBLY/ L
ASSEMBLY: P. 9-13 R
INSTALLATION: P. 9-10

(31
CAMSHAFT

INSPECTION: P. 9-18 and 19
INSTALLATION:
Apply molybdenum disulfide oil to

2 <
(10] /’ ﬂi? 7~y _| each journal and cam.
10 x 16 mm ’//,""'6 ¢ 17 N

DOWEL PIN (10)

(41

[9] 35 x50 x 8 mm
CYLINDER HEAD OIL SEAL
RUBBER SEAL INSTALLATION:

Apply grease to the lip.

{81 !

[Molybdenum disulfide oil]

[5]
SPARK PLUG (4)

INSPECTION/
CLEANING: P. 3-5

(6]
OVERHEAT SENSOR

TROUBLESHOOTING:
P. 5-40

{71
9.5 x 1.5 mm O-RING

Do not reuse.
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[13]
VALVE COTTER (32)

REMOVAL/

INSTALLATION: P. 9-11

[12]
VALVE SPRING
RETAINER (16)

[11]

INTAKE VALVE SPRING (8)
INSPECTION: P. 9-16 /

INSTALLATION: P. 9-11

[10]
VALVE STEM SEAL A (8)

INSTALLATION: P.9-12 |

),

/

/ &’ 4
200>
1’9///:’»'

7

(1l
EXHAUST VALVE
SPRING

INSPECTION: P. 9-16
INSTALLATION: P. 9-11

[2]
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

4]
CYLINDER HEAD

INSPECTION: P. 9-17 and 20

(91
VALVE SPRING SEAT {16)
7] !
[8] [Molybdenum
INTAKE VALVE GUIDE (8) disulfide oil]

INSPECTION: P. 9-16
REPLACEMENT: P. 9-21

Apply the molybdenum
disulfide oil to the vaive

RECONDITIONING: P. 9-23

stem and the sliding
surface of the valve guide.

[6]
EXHAUST VALVE (8)

(51

INTAKE VALVE (8)

bofore installation.
INSPECTION: P. 9-16

VALVE HEAD DIAMETER: VALVE HEAD DIAMETER:
29 mm {1.1'in) 34 mm (1.3 in)
INSTALLATION:

* Do not confuse the intake and exhaust valves.
« Check the valve head for nicks and carbon deposits
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® ROCKER ARM ASSEMBLY (1]
VALVE ADJUSTING [3]
REMOVAL/INSTALLATION: LOCK NUT VALVE ADJUSTING
[2] Loosen SCREW

1

2)

Loosen the intake and exhaust valve adjusting lock nuts.
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:

N

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)

[61
ROCKER ARM 5 4]

fully.

f

OK NG

[1] No.5 CAMSHAFT [2] No.1 CAMSHAFT
HOLDER HOLDER

[3] Apply the liquid gasket to
the shaded parts.

[1] Groove should

face up.
8x76 (10
® Lo x 76 (10}
o /O LO o\ O

9-10
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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

INSTALLATION:

1) Do not confuse the intake and the exhaust valve springs.
Note the installation direction.

<ldentification>

The intake side can be identified with the orange paint mark on
the spring. The exhaust side can be identified with the purple
paint.

<lnstallation direction>
Install the intake and the exhaust valve springs with the side
marked with the paint toward the valve spring retainer.

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.

VALVE SPRING
COMPRESSOR
07757-0010000

[4]
INTAKE VALVE
SPRING

[2] PURPLE PAINT

il
ORANGE
PAINT

[3]
EXHAUST VALVE
SPRING

9-11
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e VALVE STEM SEAL A/B
INSTALLATION: {1 (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. 1
[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 tool. STEM SEAL DRIVER
07PAD-0010000
TOOL: (Use the 5.5 mm side.)
Stem seal driver 07PAD-0010000

—

A

12} T

VALVE STEM SEAL

[3] STEM SEAL DRIVER
07PAD-0010000

9-12
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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.

[3]

(2]

EXHAUST ROCKER
ARM SHAFT

INSPECTION: P. 9-17
INSTALLATION: P. 9-14 and 15

(5] !

ROCKER COLLAR A (4)

| INSTALLATION: P. 9-14 and 15

(6]

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
COLLAR A {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 |

[16]
No.3 CAMSHAFT HOLDER

[20]
[Molybdenum disulfide oill

\@
av

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

ﬁ

[4]

FUEL PUMP ROCKER

ARM

WAVE WASHER (4)

INSTALLATION: P. 9-14 and 15

P. 9-14

INSTALLATION:

[20] !

[Molybdenum

disulfide oil]

ﬂ % ﬁﬁ\l\:\g;ﬁlon: P.9-17

[71
No.4 CAMSHAFT HOLDER
INSPECTION: P. 9-18
INSTALLATION:
P.9-14 and 15

(8l
EXHAUST ROCKER

ARM A (4)

INSPECTION: P. 9-17
INSTALLATION:
P.9-14 and 15

[9]
EXHAUST ROCKER

INSTALLATION:
P.9-14 and 15

[10]
No.1 CAMSHAFT HOLDER

INSPECTION: P. 9-18
INSTALLATION: P. 9-14 and 15

INSTALLATION: P. 9-14 and 15 [121
VALVE ADJUSTING
[13] No.2 CAMSHAFT - LOCK NUT (16) —m
HOLDER 20 Nem (2.0 kgf
. *m (2.0 kgfem, (111

INSPECTION: P. 9-18 14 Ibfeft) VALVE ADJUSTING
|NSTAL|.AT|0N: SCREW (16)

P.9-14 and 15

l 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).

[2] OIL HOLES [1] BOLT HOLE
=) [2]

OIL HOLES

{11 BOLT
HOLE

(1]
BOLT HOLE

3] (3]

sl < HOLE
INTAKE ROCKER HOLE
ARM [4] EXHAUST ROCKER
{1] BOLT HOLE ARM
Y 2] STAMP MARK [3] STAMP MARK
sTAMP MARK [ ] Ilzll or ll3ll or ] II5II
"111 . "4"
N
¢ ®

i =

' ) i
® @ ©) @J
AN h

No.2-No.4 [4]
No.1 CAMSHAFT CAMSHAFT No.5 CAMSHAFT
HOLDER HOLDER HOLDER

[3] INTAKE ROCKER
ARM A/B:

[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.

2

/@

O)

t-"'@

= L@

PEm—0

A

=@

0

6 5

6

—2

3

4

Ofo 5

] 5

2

5 3

19

5

0 6

J

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 k) 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 (2.113in)
EX 556.58 mm (2.188 in)

Replace the springs if they are shorter than the service limit
(P. 9-9).

¢ VALVE FACE / STEM 0.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 0.D. is smaller than the service limit
(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 valve guide I.D.

{1
VALVE FACE

STANDARD SERVICE LIMIT
5.515-5.630 mm 5.55 mm
INEX (0.2171-0.2177 in) (0.219 in)

Replace the guides if they are over the service limit (P. 9-21).

¢ VALVE STEM-TO-VALVE GUIDE CLEARANCE

Subtract each valve steam O.D. from the corresponding guide
clearance.

[l

VALVE GUIDE

REAMER, 5.525 mm
07HAH-PJ70100

STANDARD SERVICE LIMIT
IN 0.020 - 0.045 mm 0.080 mm
(0.0008 - 0.0018 in) (0.0031 in)
EX 0.055 - 0.080 mm 0.120 mm
(0.0022 - 0.0031 in) (0.0047 in)

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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o VALVE SEAT WIDTH
Measure the valve seat width.

STANDARD SERVICE LIMIT

1.25 - 1.65 mm
(0.049 - 0.061 in)

INJEX 2.0 mm (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 0O.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 1.D.

Measure the I.D. of the rocker arm.

STANDARD SERVICE LIMIT

20.012 - 20.030 mm

IN -

(0.7879 - 0.7886 in)

EX 18.012 - 18.030 mm
(0.7091 - 0.7098 in)

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)
0.018- 0.054 mm 0.08 mm
EX (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
(1 [2] IN: INSTALLATION
EX: INSTALLATION HEIGHT
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® CAM HEIGHT

Check the cam surface for wear and damage.
Measure the cam height.

STANDARD SERVICE LIMIT
IN 38.274 - 38.359 mm
{(1.5068 - 1.5102 in)
EX 37.651 - 37.756 mm

{1.4823 - 1.4865 in)

Replace the camshaft if the cam height is lower than the service
limit.

¢ CAMSHAFT JOURNAL 0.D.

Measure the camshaft 0.D.

STANDARD SERVICE LIMIT

27.935 - 27.950 mm

No.1-No.5

(1.0998 - 1.1004 in)

Replace the camshaft if its O.D. is smaller than the service limit.

¢ CAMSHAFT JOURNAL I.D.

Measure the camshaft I.D.

STANDARD SERVICE LIMIT

28.000 - 28.024 mm
{1.1024 - 1.1033 in)

No.1- No.5

o CAMSHAFT OIL CLEARANCE

1

2)

3)

4)

Clean the camshaft and check the cams and journals for
damage.

Clean the cylinder head and the camshaft holder bearings.
Install the camshaft on the cylinder head.

Set a plastigauge in the axial direction on each journal.

Install the camshaft holder. 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 N-m (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

141
No.4 JOURNAL
Ne JOURNAL (5]
(2] No.3 No.5 JOURNAL
No.2 JOURNAL
) G

o |
No.1 JOURNAL

%HL o o fl o f~an

Loy, \C% \o/ O & N
©)] ® 1 @ ®\\ @
o ol o]

THE Tl
e = ®
) ® @ @0
R 7o\ o\ o
o XTI, U

9-18



HONDA
BF115A+130A

5)

6)

1)

2)

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

No.1- No.§ 0.050 - 0.089 mm 0.15 mm

(0.0020 - 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.

CAMSHAFT AXIAL CLEARANCE

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.

e CAMSHAFT RUNOUT

[1] PLASTIGAUGE

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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e CYLINDER HEAD WARPAGE

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

0.05 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.

e CYLINDER HEAD HEIGHT

STANDARD

99.95 - 100.05 mm
{3.935 - 3.939 in)

SERVICE LIMIT

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.

e 12 x 163 mm BOLT-WASHER (CYLINDER HEAD
BOLT) O.D.

1) Measure the bolt 0.D. at two points as shown.
I SERVICE LIMIT l 11.3 mm (0.44 in) |

2) If the measurement is below the service limit, replace the
bolt.

(3]

[11 MEASUREMENT POINTS

TS

<
— S
" - \ <o & S S
e S S > N
o\ .\\ S
\\\\“\‘, N N
g J 6 = <

75 mm (3.0 in}
40 mm (1.6 in)

ol
(A

i}

[

i

(m
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4, VALVE GUIDE REPLACEMENT

)]

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.

21.20-22.20 mm

IN .
Valve guide extrusion (0.835 - 0.874 in)

74 (1]
VALVE GUIDE DRIVER,
5.5 mm
07742-0010100

amount 20.63 - 21.63 mm

EX {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 fength 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 [21
EX: IN:
20.63 - 21.63 mm 21.20 - 22.20 mm

{0.812 - 0.852 in) (0.835 - 0.874 in})
|

[ 2
VALVE GUIDE REAMER,
5.525 mm
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4} Thoroughly clean the cylinder head to remove any cutting

residue. @ @
8) 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 X

[11 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. =)

T ———
RMTITIRITRIHTNa

AN

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 4]
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

M fact ’s Instructi .
anufacturer’s 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° N : 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 LOW

R
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e VALVE SEAT WIDTH

STANDARD SERVICE LIMIT

1.25- 1.55 mm

(0.049 - 0.061 in) 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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10. FLYWHEEL/OIL PUMP BF115A+130A

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
Apply engine oil to the seat and

and the flywheel boss, using a degreasing cleaning agent
before installing the flywheel and the flywheel boss. ?g;gﬁéf’ed part of the bolt.
e | 32 Nem (3.3 kgfem, 24 Ibf-ft)

[21
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 Ibf-ft)

-[4]
OIL PUMP BODY ASSEMBLY

DISASSEMBLY/
ASSEMBLY: P. 10-2

(1
CRANKSHAFT

8 x30 (11}
[81
FLYWHEEL [6] (5]
INSTALLATION: P. 10-3 GDSJJ’ET:;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 cr_ankshaft gnd 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




HONDA
BF115A+130A

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.

121
—@ 6 X 16 mm FLAT SCREW (9)

1]
31 x 46 x 7 mm OIL SEAL | 7 Nem (0.7 kgf+m, 5.1 Ibfft) |

INSTALLATION: P. 10-3
* Do not reuse.
« Apply grease to the lips.

(111
INNER ROTOR

INSPECTION: P. 10-4
INSTALLATION:
Clean the rotor thoroughly.

[3]
OIL PUMP COVER

[4]
5 x 8 mm DOWEL PIN (2)

gall'ER ROTOR INSTALLATION:
i Il
INSPECTION: P. 10-4 Do not forget to insta
INSTALLATION:

Clean the rotor thoroughly.

(5]
OIL PUMP BODY

INSPECTION: P. 10-4

4!

@ @ ’//@

[6]

_@ 18 mm SEALING BOLT
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.t o INSTALLATION: 39 Nem (4.0 kgfem, 29 ibfeft)
Pply grease to the lips. Check the valve surface for

damage before installation.
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¢ FLYWHEEL BOSS/FLYWHEEL
REMOVAL.:

1) Set the special tool on the starter motor mounting position.

2) Tighten the two starter motor mounting bolts (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
fiywheel 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.

TOoOL:

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 |bf-ft)

« Clean the mating surfaces between the crankshaft, flywheet
and the flywheel boss thoroughly, using a degreasing
cleaning agent.

® 46 x 60 x 9 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 8 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.

* 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

]
RING GEAR HOLDER
07WPB-ZW50100

[l

12 mm BOLT (8) 2]

FLYWHEEL

[1] [2]

FLYWHEEL BOSS 8 mm SPECIAL
BOLT (8)

[3]
31x46 x 7 mm

(1] , OIL SEAL
DIMENSION B

\ [2] DIMENSION T

- 7
(4] ]I
(5] 46 x 60 x 9 mm
OIL PUMP BODY OIL SEAL
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2. INSPECTION

e OIL PUMP BODY I.D.

STANDARD

SERVICE LIMIT

84.000 - 84.030 mm
(3.3071 - 3.3083 in)

e OIL PUMP BODY DEPTH

STANDARD

SERVICE LIMIT

12.520 - 12.550 mm
(0.4929 - 0.4941 in)

e 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)
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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 in) 0.12 mm (0.005 in)
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11. BALANCER SHAFT/CRANKCASE/ |
CRANKSHAFT/PISTON EF 15 ATS0n

1. BALANCER SHAFT/PULLEY 5. PISTON
2. CRANKCASE 6. INSPECTION
3. CYLINDER BLOCK/CRANKSHAFT 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 beit lower cover, remove the
balancer belt/timing belt (P. 6-9) and disconnect the tubes and the cables from the clamps.

{8] [11l [12]
8 x 22 mm BOLT-WASHER 8 x 65 (3) BALANCER GEAR CASE COMP.
REMOVAL/INSTALLATION: P. 11-3 25 Nm (2.5 kgferm, —

TORQUE: A [ INSTALLATION: P. 11-4 |

29 Nem (3.0 kgfm, 22 Ibfeft) [13]

8x25
[9]
e BALANCER BELT ! ’ ? [ 25 Nem (2.5 kgf*m, 18 1bf-ft)
PULLEY
[277] 41 x 8 mm OIL SEAL PPVEN (01 < [14] BALANCER GEAR
n 2= (Molybdenum CASE GASKET

INSTALLATION:

6x35(5) disulfide oil)
» Do not reuse. e

Do not reuse.
|

» Apply the grease to {15]
(6] hd = REMOVAL/
COVER ‘ j " TORQUE:
25 Nem (2.5 kgfem, 18 Ibf-ft)
[5] BALANCER SHAFT [16]
COVER O-RING BALANCER DRIVEN GEAR
INSTALLATION:
Apply the molybdenum
(4] disulfide oil to the sliding
8 x 14 mm DOWEL PIN (2) surface.
(31 (17]
6x18(2) THRUST WASHER
20 Nem (2.0 kgf-m, | INSTALLATION: P. 11-4 |
14 |bfeft)

[18]

[2] BALANCER SHAFT THRUST GEAR CASE SPACER

METAL INSPECTION: P. 11-24 |
[19]
GEAR CASE SPACER
O-RING
(Molybdenum disulfide oil)
BALANCER SHAFT [20]
[EXHAUST SIDE] 10 x 12 mm DOWEL PIN (2)
INSFECTION: P 11-22 (Molybdenum disuffide oil)
INSTALLATION: BALANCER SHAFT [INTAKE SIDE]

 [23] 12 mm WASHER ® INSPECTION: P. 11-22 and 23

INSTALLATION:
[22] 12 mm BOLT / Apply the molybdenum disulfide

| 29 Nem (3.0 kgfem, 22 Ibf-f) | | oil to the journal.

Apply the molybdenum
disulfide oil to the
journal.
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A A

18 ]_.!

‘v"“
R il

=

)

[1]
TIMING BELT
LOWER COVER

6 x 25 (6)
(7 \

6 mm WASHER (6)

{6]
UNDERCASE
GROMMET (6)

[5]

CASE COLLAR (6) WIRE HARNESS CLIP

INSTALLATION:
Clamp the remote control
cable A.

HARNESS CLIP

INSTALLATION:
Clamp the remote control cable A.

HARNESS CLIP
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® 8 x 22 mm BOLT-WASHER ]
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 bolt.

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 Nem (3.0 kgf-m, 22 Ibf-ft)

(21

HOLE IN
BALANCER SHAFT
(EXHAUST SIDE)

[3] )
SCREWDRIVER
OR EQUIVALENT

[3] 12 mm WASHER

2]
12 mm BOLT

[4] BALANCER SHAFT
(INTAKE SIDE)

251)]( 100 mm BOLT / L‘k
. g é

INSTALLATION [5] Set the bolt in the hole
HOLE in the shaft securely.
[11 8 x33 mm
BOLT-WASHER

[2}
BALANCER ‘ |
DRIVEN GEAR
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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
“1” 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 “l” mark on the balancer driven pulley aligns with
the “ 4 “mark on the timing belt lower cover.

[2] BALANCER SHAFT
(INTAKE SIDE)

m é/ng E;%

[4] (3] [4]
CUTOUT THRUST CUTOUT
WASHER

[1]1 Apply the molybdenum
disulfide oil to the thrust
surfaces.

e

4

[2] Apply the molybdenum disulfide oil
to the thrust surfaces.

[2]
m g:;eh(':%ﬁp?EAn BALANCER BELT

DRIVEN PULLEY

(4]

1] [2]
BALANCER BELT “I” MARK
DRIVEN PULLEY

| comm—

| h—

R \%%/
[4] TIMING BELT ’i@ i (3]
LOWER COVER 4" MARK
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a. REMOVAL/INSTALLATION
1) Remove the engine (P. 7-1). 31
2) Remove the cylinder head (P.9-1). 11 x 131 mm BOLT-WASHER (10)
INSTALLATION: P. 11-7
TORQUE:
(21 51 Nem (5.2 kgf-m, 38 Ibf-ft)
OIL FILTER [4]
REMOVAL/INTALLATION: P. 11-6 OIL FILLER EXTENSION
Apply oil to the rubber seal before 6x35{2)  [|NSTALLATION: P.11-6 |
installation.
REPLACEMENT: P. 3-3 5}
TORQUE: 26 x 2.7 mm O-RING
21.6 Nem (2.2 kgfm, 16 Ibf+ft) l Do not reuse. |

[ b
10 x 40 (2)

INSTALLATION: P. 11-7
TORQUE:
47 Nem (4.8 kgfem, 35 Ibfeft)

(6] OIL FILLER CAP
(71
10 x 55 (12)

INSTALLATION: P. 11-7
TORQUE:

39 N*m (4.0 kgfem,

29 Ibfsft)

— I

CRANKCASE

Dl

REMOVAL: P.11-6
INSTALLATION: P. 11-7

= ',
R 18 x 22 mm DOWEL PIN
-~
[13] KNG (101
NOTE: CRANKSHAFT MAIN
Clean the crankshaft/flywheel BEARINGS
mating surface with the |~ REMOVAL:

degreasing cleaning agent.

[12]
13 x 20 mm DOWEL
PIN (10)

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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e 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.

o 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]

—

1] Apply liquid gasket to
the shaded part.
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INSTALLATION: [11 [2] Apply liquid gasket
1) Degrease the mating surface between the crankcase and the | Crankcase side: (#1141C or equivalent] to the

2)

3)

4)

cylinder block.

Before installing the crankcase, apply the liquid gasket {Three
Bond #1141C or equivalent)} to the lightly shaded part shown.

Apply liquid gasket (Three Bond #12808 or equivalent) to
the deeply shaded part shown.

* Do not apply liquid gasket to the crankshaft main journal
and the bolt holes.

Apply bars [#3.0 - 4.0 {0.12 - 0.16 in ) in thickness] of liquid
gasket (Three Bond #1280B or equivalent) to the indicated
points of the cylinder block.

When tightening the bolts, be sure that a small amount of
liquid gasket {Three Bond #1280B or equivalent) 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

BOLT/10 x 40 mm FLANGE BOLT

INSTALLATION:

1)

2)

Apply engine oil to the threaded part and the seat of the
bolts, and loosely tighten the bolts.

Tighten the bolts in the numbered sequence shown.
Tighten them 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 Nem (4.0 kgf-m, 29 Ibf-ft) (10 x 55 mm flange bolt)

.,4., , lightly shaded part.

—C &
z 5 Ze 22
//I//I{,I///I/II/’/ 1% By

(31

Apply liquid
gasket (#1280B
or equivalent)
to the deeply
shaded part.

4]

[5]
Apply bars of liquid gasket
to the parts marked with the dotted line.

[
11 x 131 mm
BOLT-WASHER (10)

10 x 55 (12)
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3. CYLINDER BLOCK/CRANKSHAFT

a. DISASSEMBLY/ASSEMBLY (21

CONNECTING ROD CAP (4) [3] !

| INSTALLATION: P. 11-10 |

{Molybdenum disulfide oil)

Remove the crankcase (P. 11-5). CRANKSHAFT
)] : . -
CONNECTING ROD BOLT (8) NSl gy, 11721 and 22

INSPECTION: P. 11-24
INSTALLATION: P. 11-10
TORQUE:

20 Nem (2.0 kgf-m, 14 Ibfeft} + 90°

[14]
98 x 80 x 10 mm OIL SEAL

INSTALLATION:
* Do not reuse.
» Apply grease to the lips.

[1—3]])

(Molybdenum disulfide oil)

Apply the molybdenum disulfide oil
to the contact surfaces of each
crank pin, main journal and the
thrust washer.

[4] 40 x 52 x 7 mm OIL SEAL

INSTALLATION:
* Do not reuse.
+ Apply grease to the lips.

(51
THRUST WASHER (2)

INSTALLATION: P. 11-9

B |

Apply oil to the mating surface
with the crankshaft. Do not
apply oil to the mating surface
with the cylinder block.

121
CYLINDER BLOCK

l INSPECTION: P. 11-18 and 22

[11] !

{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.

[10] !

S A ﬂ,’ (6] CRANKSHAFT MAIN
BEARINGS
REMOVAL:

Store the bearings by separately
for each cylinder.
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

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.

BEARINGS

REMOVAL:

Store the bearings by separat-
ing for each cylinder.
INSTALLATION: P. 11-10

» Use care not to damage the

(Molybdenum disulifide oil) 9]
No.2 BALANCER BEARING (2) PISTON ASSEMBLY
INSPECTION: P. 11-24 DISASSEMBLY/

REPLACEMENT: P. 11-11

After installation, apply the
molybdenum disulfide oil to
the inner wall of the bearing.

ASSEMBLY: P. 11-16
INSPECTION: P. 11-18
through 20
INSTALLATION: P. 11-9

bearings.

» Make sure the locking lug on
each bearing fits in the notch
in the connecting rod and
connecting rod cap.

SELECTION: P. 11-29
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® PISTON ASSEMBLY
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.

¢ THRUST BEARING
INSTALLATION:

Install the thrust bearings so that they set on both sides of the
No.4 main journal. Install with the oil grooves facing to the
crankshaft.

[1}

PISTON RING
COMPRESSOR
(Commercially
available)

[4]

INTAKE
MANIFOLED
SIDE

[5] “IN” MARK

2]
OlL. GROOVE

[
CRANKSHAFT
o 2
™

[1] CRANKSHAFT

{3] .
No.4 MAIN JOURNAL
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¢ CONNECTING ROD CAP/BEARING/BOLT
REMOVAL:

Store the connecting 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:

(1
ALIGNMENT
MARKS

Do not confuse the connecting rod cap and bearing with
the others; incorrect assembly can cause the crankshaft
selzure.

3) Tighten the connecting rod boits to the specified torque.

4) Mark each connecting rod boit and the connecting rod as
shown. Tighten the connecting rod bolts additionally until
the two marks align (90°).

TORQUE: 20 Nem (2.0 kgf-m, 14 Ibf-ft) + 90°

[
CONNECTING
ROD BOLT
(2l -
Mark.
Mark.
(3]

3
CONNECTING ROD
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4. BALANCER BEARING REPLACEMENT

» Dismount the cylinder block as a single unit and place iton a
firm level surface with the crankcase-mating surface toward

up.

» Removalfinstallation 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 belt 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: A
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 07WPF-ZW50100

30 mm SEALING
BOLT (2)

[1] BALANCER BEARING REPLACEMENT

TOOL
07WPF-ZW50100 [2]
BEARINGS
[11]
STOPPER PIN

&
Po

ATTACHMENT A

ATTACHMENT C ATTACHMENT B

[12]
Stopper pin installation position:

SHAFT @ <
BIGUIDE__ Q"‘
[81BASE NUT
(5]

(6l

CRE B-IN B-RE C-IN A-RE

AN

[13]
Special tool installation position:
(8]
6] BASE
A‘ITACHMENT}C 2]
(3] ATTACHMENT B BEI;NNGS
GUIDE (3] GUIDE 171
h NUT
a4 (141
g INTAKE
(9] @R SIDE
SHAFT
= EXHAUST
SIDE

I6] [ [4] ATTACHMENT A
ATTACHMENT C  ATTACHMENT B
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3)

4)

5)

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 holes 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.

Holding the shaft end with a wrench, tighten the nut until
the bearing comes out.

* Do not turn the shaft.

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)

2)

Install the No.1 bearing by aligning the notch in the bearing
with the projection on the attachment A {(special tool).

Set the two guides (special tool) at the indicated positions of
the cylinder block {(Exhaust side).

1
STOPPER PIN

[2] Align the pin holes of
the same stamp mark.

[3]1 SHAFT

[1] Hold the shaft
with a wrench.

[l
BEARING

[2]
ATTACHMENT A

[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
: . 11 {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.

5) Align the pin of the special tool with the cutout in the shaft
as shown, and tighten the pin against the cylinder block.

» Screw the finer threads of the pin into the cylinder block.

6) Align the pin of attachment A with the hole in the shaft. Be
1 A

sure that the projection on attachment A aligns with the notch [1] ATTACHMENT )

in the bearing. Note, too, that the bearing tab should align [2] PIN e
with the groove in the cylinder block. (3] SHAFT

7) Push the shaft in toward the cylinder block side.

161
GROOVE IN
CYLINDER
BLOCK

4]
HOLE

(5] BEARING
TAB
n
GUIDE
[2]
PIN
(91
NUT
N
Q—;“%\tﬁ
- m
.[8] GUIDE
BEARING [3] SHAFT [1JATTACHMENT 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.

<No.2/No.3 bearing installation>

- Do not perfrom the bearing installation at several places
simultaneously. Complete installatoin one by one securely.

1) Setthe bearing by aligning the notch in the bearing with the
projection on the attachment.

2) Install the special tools at the positions shown.

3) Align the pin of the special tool with the cutout in the shaft
as shown, and tighten the pin against the cylinder block.

« 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.

(11 NUT

point.

[Asllign tl\évL\

[
BEARING

[2] ATTACHMENT

{5] ATTACHMENT C

[4]
GUIDE

{31 NUT

[6] ATTACHMENT B

4]
GUIDE

2]
BEARING/T

[l

SHAFT

{11 EXHAUST SIDE:

[3] PIN

[4] INTAKE SIDE:

(3) S
. A =
O,

PIN

[2] SHAFT
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4) Align the stopper pin hole in the attachment and the stopper 1 2] 3
pin hole in the shaft, and insert the stopper pin into the holes CYLINDER TAB GROOVE

to fix the attachment. BLOCK

5) Align the bearing tab with the groove in the cylinder block.

[5]
Align the pin holes of
the same stamp mark. [4] BEARING

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 slowly.

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)

<
@ (1130 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:

Chrome plated. Do not interchange
with SECOND RING.

(3]
MAKER MARK

(31
MAKER MARK

[2)
SECOND RING

{1

OIL RING
ASSEMBLY:
Space the side rail end
gaps 15° apart right and
left from the spacer end
gap.

PISTON PIN CLIP (2)

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

0]

L
L
L
T

]
=
|

1

(8]

A

[
PISTON RINGS

INSPECTION: P. 11-18 and 19

ASSEMBLY:

+ 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
«— (CHROME PLATED)

[5)-2
<+——— SECOND RING

AN
SIDE RAIL (2) ] (515

(514 OIL RING
SPACER

[6] PISTON

DISASSEMBLY/
ASSEMBLY: P. 11-17
INSPECTION: P. 11-8 and 19

{71
PISTON PIN

DISASSEMBLY/
ASSEMBLY: P. 11-17
INSPECTION: P. 11-20

CONNECTING ROD

[9]-2 NOTCHS

DISASSEMBLY/
| ASSEMBLY: P. 11-17
INSPECTION: P. 11-20
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® 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.

[2]

[ 1 1 ” ”
PISTON 1" MARK

(3]

MODEL MARK
(4] (PAA MARK)
CONNECTING
ROD
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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 85.96 mm (3.384 in)

(3.3846 - 3.3850 in)

e CYLINDER I.D.

Measure and record the cylinder 1.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)

e PISTON RING THICKNESS

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\i

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

\

STANDARD SERVICE LIMIT

1.170 - 1.185 mm
ToP {0.0461 - 0.0467 in)

1.1756 - 1.190 mm

SECOND (0.0462 - 0.0469 in) -
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¢ PISTON RING GROOVE WIDTH
STANDARD SERVICE LIMIT
TOPISECOND | (o"Casc ‘oroatarm | (@048 m [Tgp\?
2.805-2.825 mm . 2.85 mm -
oI (0.1104 - 0.1112 in) (0.112 in) [2] SECOND ——> -
Blow———
® PISTON RING SIDE CLEARANCE
STANDARD SERVICE LIMIT

TOP

0.035 - 0.060 mm
{0.0014 - 0.0024 in)

0.13 mm (0.005 in)

SECOND

0.030 - 0.055 mm
(0.0012 - 0.0022 in)

0.13 mm (0.005 in)

® 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
ToP O oea oot | 0.6mm (0.024 in)

SECOND 0% oo | 0.7 mm (0.028 in)
oL Oo0s oooem | 08mm (0.031in)

[l
PISTON RING

EE%Z (0.6 - 0.8 in)

[2] END GAP

15-20 mm

if the measurement is too large, install a new piston ring and
measure again. Then, measure the cylinder sleeve I.D. (P. 11-

18).

¢ PISTON PIN BORE 1.D.

STANDARD

SERVICE LIMIT

21.960 - 21.963 mm
(0.8645 - 0.8647 in)
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® 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 I.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

0.15 - 0.30 mm .
(0.006 - 0.012 in) 0.4 mm (0.016 in)
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¢ CRANKSHAFT MAIN JOURNAL 0O.D.

STANDARD SERVICE LIMIT

54.980 - 55.004 mm _
No./No.2 | > 1646 - 2.1655 in)
54.976 - 55.000 mm

No.3 (2.1644 - 2.1654 in)

N 54.980 - 55.004 mm
0.4 (2.1646 - 2.1655 in)

No& 54.992 - 55.016 mm
0- (2.1650 - 2.1660 in)

¢ CRANK PIN O.D.

STANDARD SERVICE LIMIT

44.976 - 45.000 mm
(1.7707 - 1.7717 in)

¢ CRANKSHAFT JOURNAL ROUNDNESS
(MAIN/CRANK PIN JOURNALS)

Measure each journal O.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 O0.D. value measured must not exceed
the smallest O.D. value by more than the roundness service limit.

STANDARD SERVICE LIMIT
0.005 mm (0.0002 in) Max 0.006 mm (0.0002 in)

¢ 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

{31 No.5
MAIN JOURNAL

{51

[1] CRANK PINS

(2]

Measure journal

0.D. in line with ¢ty
counterweights

and at right angles

to counterweight. m

[3]

[1] 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)

(21

(31
FEELER GAUGE

e BALANCER SHAFT AXIAL CLEARANCE

[1] INTAKE SIDE:

STANDARD SERVICE LIMIT

0.04 - 0.15 mm —
INTAKE SIDE | 005 0,006 in)

0.10 - 0.40 mm
EXHAUST SIDE| (0,004 - 0.016in) T
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o BALANCER SHAFT JOURNAL ROUNDNESS 21
Measure each journal 0.D. as shown in the illustration, and again Measure journal
at right angles to that measurements. Make these O.D. gn?":: right

measurements at both ends of the journal (4 measurements
overall at each journal).

4@&
ja——

At each journal, the largest O.D. value measured must not exceed

the smallest O.D. value by more than the roundness service limit. [3]
Measure
STANDARD SERVICE LIMIT [1] journal O.D.

at both ends
of journal.

0.005 mm (0.0002 in) Max 0.006 mm (0.0002 in) Make O.D. measurements
at each of the 3 journals.

e BALANCER SHAFT RUNOUT

STANDARD SERVICE LIMIT
0.02 mm (0.001 in) Max 0.03 mm (0.001 in) 0\

{1
Place the journals of both
shaft ends on the V-blocks.

e BLANCER SHAFT MAIN JOURNAL O.D.

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 - 34734 mm 34.71 mm
) {1.3670 - 1.3675 in) {1.367 in)

[2] No.1 (INTAKE SIDE)
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e BALANCER SHAFT BEARNG I.D.

Clean the inner wall of each balancer shaft bearing and measure

the bearing I.D.

{1] INTAKE SIDE:

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
) (1.5276 - 1.56283 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

0-0.1 mm (0-0.004in) |

2) Ifthe gap exceeds the standard value, replace the connecting

rod boit.

* Measure the 0.D. of all connecting rod bolts.

No.1 (INTAKE SIDE):

GEAR CASE

[2] EXHAUST SIDE:

(3]
No.1
(EXHAUST

35 mm

(1.4in)
20 mm
(0.8 in)
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® 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 crankcase.

+ Align the 18 x 22 mm dowel 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 Nem (5.2 kgfem, 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 bolts 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 I1.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

[1]
10 x 55 (12) 11x 131 mm

BOLT-WASHER (10)

11-25




HONDA

BF115A*130A
e CONNECTING ROD BEARING OIL CLEARANCE
1) Wipe the oil off the crank pin and the connecting rod bearing Y
mating surface. CONNECTING -
ROD BOLT (2)
2) Set the plastigauge on the crank pin. Set the connecting rod 2]
and cap by aligning the alignment marks on the connecting
rod and the cap (P. 11-10). PLASTIGAUGE
[3]
CONNECTING
ROD CAP
3) Tighten the connecting rod bolts to the specified torque.
4) Mark each of the connecting rod bolts and the connecting 1
rods as shown. Tighten the connecting rod bolts additionally CONNECTING
ROD BOLT

5)

6)

until the two marks align (90°).
TORQUE: 20 N-m (2.0 kgf-m, 14 Ibf+ft} + 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.

Mark.
(31 CONNECTING ROD

PLASTIGAUGE
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1. BEARING SELECTION

a. CRANKSHAFT MAIN BEARING

* When replacing the fnain bearing, chek the crankshaft main
journal code number and the cytinder block I.D. code letter or
number, and select the correct bearing by referring to the

bearing selection table.

(2]
No.5 MAIN
JOURNAL

(31
No.1 MAIN
JOURNAL

+ If the code letter and/or number is not clear, clean the area

N

2)

with a cleaning solvent and check again. Do not scrub with a
stiff wire brush or driver to clean. '

Check the cylinder block I.D. code letters or numbers and
record them.

* The cylinder block L.D. code letters or numbers are for the
No.1 and the subsequent number journals when viewed
from the lowermost code.

Check the crankshaft main journal code numbers and record
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 journals when viewed from the

CYLINDER BLOCK 1.D.
CODE NUMBER OR
LETTER

(3]

No.1 MAIN

JOURNAL

[2] No.5 MAIN JOURNAL

[1]1 CRANKSHAFT MAIN

JOURNAL CODE

NUMBER [2]
CRANKSHAFT MAIN JOURNAL
CODE NUMBER

timing belt driven puliey side.

3) Select the correct bearing by referring to the cylinder block (4]
I.D. code letter or number and the crankshaft main journal

code number.

Bearing selection table for No.1 through No.4 journals:

[3] No.1 MAIN

No.5 MAIN JORNAL

| JOURNAL

Bearing selection table for No.5 journal:

Cylinder block 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 20rB 3orC 4orD
code number| orl orli orlill or il code number| orl orll orlil or liil
Bearing I.D. color Bearing i.D. color
Yellow/ Green/ . Pink/ Yellow/-
1orl Yellow Green Green Brown Torl Pink Yellow Yellow Green
Yellow/ Green/ Pink/ Yellow/
2orlil Green Green Brown Brown 20rll Yellow Yellow Green Green
Green/ Brown/ Yellow/ Green/
3orli Green Brown Brown Black 3orlit Yellow Green Green Brown
Green/ Brown/ Yellow/ Green/ B
4 orill) Brown Brown Black Biack 4 or |l Green Green Brown rown
Brown/ Black/ Green/ B Brown/
5 or Nl Brown Black Black Blue 5 or HllI Green Brown rown Black
Brown/ Bilack/ Green/ Brown/
6 or Hil Black Black Blue Blue 6 or Il Brown Brown 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 - 0.049 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 I.D. colors are shown on the selection
table, use a bearing of the respective colors.

[l
ALIGNING LUG

[2]

IDENTIFICATION COLOR

(BLUE, BLACK, BROWN, GREEN,
YELLOW, PINK)
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b. CONNECTING ROD BEARING -
« When replacing the connecting rod bearing, check the crank | CRANK PIN O.D.
: : CODE NUMBER [3]
pin code letter and the connecting rod code number, and select OR LETTER No.3 JOURNAL
the correct bearing by referring to the bearing selection table. (21 0.
No.2 JOURNAL

1)

2)

3)

4)

5)

6)

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.

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.

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 puley side.

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 | 3 orr | 20rn | 3orm | 4orm
code letter
Bearing I.D. color

Aorl Red Pink Yellow Green

Borll Pink Yellow Green Brown

Corll Yellow | Green Brown Black

D or Hll Green Brown Black Blue

Note that the bearings are selacted so that the oil clearance
is in the range between 0.026 - 0.044 mm (0.0010 - 0.0017
in).

Be sure to measure the oil clearance after installing the
selected bearing(s) (P. 11-26).

Apply engine oil to 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
[5]
No.1 JOURNAL

No.4 JOURNAL

(1] CONNECTING ROD
CODE NUMBERS

(2]
No.1 JOURNAL

[4]
No.3 JOURNAL

[3]

[5
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/

HONDA
EXTENSION CASE BF115A+130A

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

L‘.LLADE [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 Ibfeft}
the gear case side. Tighten the castle nut to the specified
torque. if the split pin cannot be set,
{5)-1 [5)-2 tighten the nut additionally until the
GEAR CASE PROPELLER split pin can be set.
SIDE SIDE MAX. TORQUE:
<= mp : 44 N°m (4.5 kgfom, 33 Ibf-ft)
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2. GEAR CASE ASSEMBLY

a. REMOVAL/INSTALLATION

Place the remote control lever in the “N” (Neutral) position.

r-—-"

- .+ XD and XCD types only. {2]

- P Y SHIFT
[ SHAFT A
FLYWHEEL BOSS

[3] 40 mm INTERNAL CIRCLIP

{4] 26 mm WASHER

[20] 10 x 202 mm STUD BOLT [5] VERTICAL SHAFT BUSHING

| 15 Nem (1.5 kgfem, 11 Ibf+fy | INSTALLATION:
\ Apply grease to the inside of
the bushing.
-

(6] 10 x 164 mm STUD BOLT (4)
.15 Nm (1.5 kgfm, 11 Ibfeft) |

[19] EXTENSION SEPARATOR

T

(18] VERTICAL SHAFT [

-

Apply grease to the )

%

{71
6 x 10 mm DOWEL PIN (2)

] Do not forget to install. ]

(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. l

{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 kgfem,
25 Ibfeft)

[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 N*m (3.5 kgf-m, 25 lbf'fﬂ [13] 10 x 40 mm HEX. BOLT (4)
| 34 Nem (3.5 kgfom, 25 Ibf-ft)
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e SHOFTROD 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) If the 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) Install 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

(31
CRUISING

\/ DIRECTION

[1] SHIFT ROD

[2] PROJECTION
3 7

31 CRUISING
& DIRECTION

[1]1 SHIFTROD A

L A | I

[4] SHIFT ROD

— g =
Vo

[ —

{3]
CRUISING
DIRECTION
{5] CUTOUT OF

SPLINE
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a. DISASSEMBLY/ASSEMBLY (6] 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.
:;',“13; %LLA."ON' After installation, apply grease to
_@ : the inside of the seal ring.

PIN (2) . IO-RING UMP

Do not reuse.

[7]1 8 x 55 mm HEX. BOLT (4)
1 19.7 Nem (2.0 kgfem, 14 Ibfft)

[2] WATER PUMP
HOUSING

[8]1 8 mm WASHER (4)

{1] WATER PUMP
GASKET

I Do not reuse.

[9] DISTANCE COLLAR (4)

[10] PUMP LINER

INSTALLATION: P. 12-6
Apply grease to the inside.

[11] PUMP IMPELLER

INSPECTION:

Check the impeller for cracks, wear
and damage from overheating.
INSTALLATION: P. 12-6

[12] SPECIAL KEY

ASSEMBLY:
Do not forget to install.

[13] IMPELLER COVER
| INSTALLATION: P. 12-8 |

Do not reuse.

[15]1 58.5 x 3.5 mm O-RING

[17123 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.

SHOP MANUAL NEWS
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SHOP MANUAL NEWS

ez

[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-
cumference and lips.

4]
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]1 6 x 12 mm HEX. BOLT
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SHOP MANUAL NEWS NOV'00 SHOP MANUAL NEWS MAR'00 BF115A130A
b. REMOVAL/INSTALLATION 2]
[1] : 10x 21 x 6 mm
® 10 x 21 x 6 mm WATER SEAL SHIFT ROD WATER SEAL
HOLDER
REMOVAL: [ —
Remove the 10 x 21 x 6 mm water seal using the commercially O

available oil seal remover.
INSTALLATION:

1) Apply grease to the circumference and lips of the new water
seal.

2} 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:

Remove the 23 x 36 x 6 mm water seals using the commercially
available oil seal remover.

INSTALLATION:

1) Apply grease to the sealing surface and the circumference
of the new water seals.

2) Drive the water seals one by one into the water pump housing
using the special tools. Note the installation direction of the
water seals.

3) 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) Check the impeller for cracks, wear or damage from
overheating.

2) 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 impeller.

[5]

DRIVER
07749-0010000

4]

ATTACHMENT,
32 x 35 mm
07746-0010100

[2] <WATER SEAL
INSTALLATION
DIRECTION>

I é
[3] (Apply grease
to the lip.)

(11 —@

{Apply grease to the
sealing surface)

[l

Apply grease to L

[4) PUMP

[2] SPECIAL KEY [2]SPECIAL KEY
INSTALLATION  INSTALLATION
GROOVE GROOVE

[31PUMP IMPELLER

[4] PUMP LINER

LINER
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3) Install the pump liner in the impeller 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 impeller housing.
« After installation, check that the impeller gasket is set in

{1] PROJECTIONS [2] GROOVES

[6] “A” POINT

[5] PUMPLINER  |MPELLER

[4]
(3]
HOUSING “B” POINT

the proper position.

e 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:

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

DIRECTION
(4]
<LD and XD types>
[1] SHIFT ROD
[5]1 CAM
[6}
GROOVE IN
SHIFT SLIDER
(7]
<LCD and XCD types>
[1] SHIFT ROD

(5] CAM

(6]
GROOVE IN
SHIFT SLIDER

m 3] CRUISING
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¢ IMPELLER COVER
INSTALLATION:

Install with the “ZW5” mark toward the pump impeller.

(1
“ZW5” MARK
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4. PROPELLER SHAFT HOLDER ASSEMBLY

a. REMOVAL/INSTALLATION
NOTE:

rRemove 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).

)]
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 |bfeft)
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5. PROPELLER SHAFT/PROPELLER SHAFT HOLDER

a. DISASSEMBLY/ASSEMBLY

7] #6 STEEL BALL (2)
L
LD and XD types [6] REMOVAL/INSTALLATION: P.12-13
#11 STEEL BALL (2) Do not lose.
REMOVAL/
NG INSTALLATION: [8] SHIFT SLIDER
RING P.12-13
INSTALLATION: Do not lose. REMOVAL/
Be sure that the INSTALLATION: P. 12-13

stuck together.

springs are not

[5] SHIFT SPRING

[9] PROPELLER SHAFT

[3] 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
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

SHOP MANUAL NEWS

i

{16} N

{Apply grease to the mating

INSPECTION: P. 12-12

6208 RADIAL BALL
BEARING

REMOVAL: P. 12-16
INSTALLATION: P. 12-17

surface, circumference and
lips of the seals.)

[15] 30 x 45 x 7 mm WATER
SEAL (2)

REMOVAL/
INSTALLATION: P. 12-15
Do not reuse.

{11
REVERSE BEVEL
GEAR SHIM

[ SELECTION: P. 1237 |

{12] 94 x 4.1 mm O-RING

ASSEMBLY:
[14] :;%Z:I-:\I)ézs mm NEEDLE Do not reuse.
REMOVAL: P. 12-15 [13]
INSTALLATION: P. 12-16 PROEEIE(LER SHAFT
Do not reuse. HOL|
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e LCD and XCD types (6]
RING : REMOVAL/
NSTALLATION. INSTALLATION:
Be sure that the Bgﬁgtslose
Sf”‘,‘(‘-’ts are not : [7] #6 STEEL BALL (2)
[31 8 x 47 mmSHIFTER PIN | SUCX fogetner. REMOVAL/INSTALLATION: P. 12-13

REMOVAL/
INSTALLATION: P. 12-13

{2] CLUTCH SHIFTER

INSPECTION:

Check the clutch part at
the forward side and
reverse side for wear and
damage.

REMOVAL/
INSTALLATION: P. 12-13

(1] FORWARD BEVEL GEAR

INSPECTION: P. 12-12
REMOVAL: P.12-19
INSTALLATION: P. 12-20

| —Y

[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 roiler of the
taper roller bearing.

[20) PROPELLER SHAFT
| INSPECTION: P. 1212 |

[19) —@

{Apply grease to the
mating surface,
circumference and
lips of the seals.)

(5] SHIFT SPRING

o 9]
BEARING HOLDER

(L REMOVAL: P. 12-19
INSTALLATION:

o P.12-20
¢ TORQUE:
103 Nem (10.5 kgfem,
3 76 Ibfsft)

Do not lose.

(8] SHIFT SLIDER

REMOVAL/
INSTALLATION: P. 12-13

g [10]
221 \..~ FORWARD BEVEL
CLUTCH PART GEAR SHIM
REMOVAL: P. 12-19
[22] CLUTCH PART INSTALLATION: P. 12-20
SELECTION: P. 12-36

[11]
50 x 82 x 21.5 TAPER BEARING
{Outer race)

REMOVAL: P. 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.

J.

121
FORWARD THRUST BEARING

INSTALLATION: P. 12-21
Apply gear oil to the entire
surface of the forward thrust

bearing.
[18]1 30 x 45 x 7 mm WATER [13]

SEAL (2) : [16] THRUST BEARING WASHER
REMOVAL/ k PROPELLER SHAFT INSTALLATION: P. 12-21
INSTALLATION: P. 12-15 HOLDER
Do not reuse. —m [14] THRUST SHIM

[171 30 x 37 x 26 mm NEEDLE INSTALLATION: P. 12-21

BEARING SELECTION: P, 12-38

REMOVAL: P. 12-15
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

¢ PROPELLER SHAFT 0.D.

(1] <LD and XD types>

AT NEEDLE
BEARING

[3] AT FORWARD
BEVEL GEAR

[1] <LCD and XCD types>

[2]
AT NEEDLE
BEARING

{3] AT REVERSE
BEVEL GEAR

AT FORWARD
BEVEL GEAR

<LD and XD types>
STANDARD SERVICE LIMIT
At forward 24.987 - 25.000 mm 24.966 mm
bevel gear (0.9837 - 0.9843 in) (0.9829 in)
At needle 30.007 - 30.020 mm 29.990 mm
bearing (1.1814 - 1.1819 in) {1.1807 in)
<LCD and XCD types>
STANDARD SERVICE LIMIT
At reverse 24,987 - 25.000 mm 24.966 mm
bevel gear {0.9837 - 0.9843 in) {0.9829 in)
At needle 30.007 - 30.020 mm 29.990 mm
bearing (1.1814 - 1.1819 in) {1.1807 in)
At forward 32.904 - 32.920 mm 32.883 mm
bevel gear (1.2954 - 1.2961 in) (1.2946 in)
¢ FORWARD BEVEL GEAR |.D.
<LCD and XCD types only>
STANDARD SERVICE LIMIT
33.000 - 33.025 mm 33.044 mm
(1.2992 - 1.3002 in) (1.3009 in)
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¢. REMOVAL/INSTALLATION (4]
1] [2] CROSS PIN RING #6 STEEL BALL (2)
® CLUTCH SHIFTER/SHIFT SLIDER/SHIFTERPIN | ¢LuTcH (31 SHIFT SPRING
SHIFTER
REMOVAL: l
1) Pull the shift slider with care not to let the #6 steel balls pop
out, and remove the #6 steel balls. — T
(AT
2) Remove the cross pin ring and 8 x 47 mm shifter pin, and 7 /A
remove the clutch shifter, shift slider, two #11 steel balls and g )]( 47 mm 5:;1]1 STEEL (5] SHIFT
the shift spring. SHIFTER PIN BALL (2) SLIDER

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 bevel gear on the LCD and XCD types), assemble
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.

[1] <LD and XD types>
(2] “F” MARK

[3]
REVERSE BEVEL
GEAR SIDE

[4]
FORWARD BEVEL
GEAR SIDE

[2] “F" MARK
(61

PROPELLER
SHAFT

[5] <LCD and XCD types>
[2] “F"* MARK

[4]
FORWARD BEVEL
GEAR SIDE

(3]
REVERSE BEVEL
GEAR SIDE

SHIFTER PIN
INSTALLATION HOLE

71
LONG
HOLE

[1] SHIFT SLIDER

[3] SHIFT SPRING

[2] #11 STEEL BALLS
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3) Taking care not to let the #11 steel balls come out of the shift (318 x 47 mrh (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
CLUTCH
(11 SHIFTER

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 beve!
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 siowly.

* 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. :

HOLE IN

[5] SHIFT SLIDER

SHIFT \ﬁ
sunsn\%

[6] #11 STEEL BALL

[1] SHIFT SLIDER

[2] #6 STEEL
BALL (2)

{1] CLUTCH SHIFTER

(2] (3]

GROOVE #6 STEEL
BALL (2}

[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 commercially
available oil seal remover.

INSTALLATION:
1) Apply grease to the circumference of the new water seals.

2) Drive the water seals into the propeller shaft holder one by
one using the special tools. Note the installation direction of
the water seals.

3) 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) Remove the 30 x 45 x 7 mm water seals.
2) Remove the needle bearing using the special tools.

NOTE:

+ Set the jaws of the special tool {bearing remover, 30 mm)
against the need| 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
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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. 07749-0010000 —
3) Install the 30 x 45 x 7 mm water seals (P. 12-15). 3]

ATTACHMENT,
NOTE: 37 x 40 mm

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:

hammer.

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

TOOLS:

Driver

Attachment, 24 x 26 mm
Pilot, 17 mm

Bearing remover

07749-0010000
07746-0010700
07746-0040400
07HMC-MR70100

/ 07746-0010200

i
\_l[
\
;

\

@/

NEEDLE
BEARING

\

[4] PILOT, 30 mm
07746-0040700

07749-0010000

{1
DRIVER
07749-0010000

(4]
PILOT, 17 mm

07746-0040400

ATTACHMENT,
24 x 26 mm
077/46-0010700

[3]1 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).

TOOL:
Driver, 40 mm L.D. 07746-0030100

1]
DRIVER
07749-0010000

(21
ATTACHMENT,
37 x 40 mm
07746-0010200

(31

[4) / UNIVERSAL BEARING
PILOT, 30 mm PULLER (Commercially
07746-0040700 available)
[2] PRESS
(3]
.‘ DRIVER, 40 mm I.D.
07746-0030100
]
REVERSE BEVEL
GEAR (41
6208 RADIAL
BALL BEARING

(51 WOOD BLOCK
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5) Soak the propelier shaft holder in the container filled with (3] PROPELLER SHAFT
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 quickly.

Do not heat the oil above 90°C (194°F). (1 g
The entire holder becomes hot. Be sure to wear the gloves ';::; g:; 3" to [4]
during the operation. (176 to 194°F) ‘ REVERSE BEVEL
GEAR/BEARING
ASSEMBLY
==
5] 7))
REVERSE BEVEL 1YY "~
GEAR SHIM 3]
PROPELLER
SHAFT HOLDER
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¢ FORWARD BEVEL GEAR/BEARING HOLDER/FOR- 60 mm 312 (0.5 In)
WARD BEVEL GEAR SHIM/50 x 82 x 21.5 TAPER (2.4in) (0.5in
BEARING (Inner/outer race) [LCD and XCD types
only]

235 (1.4in)

REMOVAL:
30 mm ' 212 (0.5 in)
1) Remove the clutch shifter, shift slider and the shifter pin (P. (1.2in)
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.
1
4) Secure the fixing tool with a vice. LI:\I 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 too! of the dimensions shown.

10) Set the tool in the groove of the bearing holder, and remove
the taper bearing (olter 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 small
1.D. side toward the shim.

3) Using the special tools and the hydraulic press, install the
taper bearing (outer race) on the bearing holder.

TOOLS:
Driver 07749-0010000
Attachment, 78 x 90 mm 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 21.5 FORWARD

TAPER BEVEL

BEARING GEAR SHIM

(OUTER RACE)

[3] /

BEARING HOLDER

(1
DRIVER
07749-0010000

[2]
ATTACHMENT,
78 x 90 mm
07GAD-SD40100

(1
DRIVER
07749-0010000 ]

(21

ATTACHMENT,
78 x 80 mm
07NAD-PX40100

(31
BEARING HOLDER
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) Place the wood block on the gear face of the forward bevel 121 (4]
gear. 50 x 82 x 21.5 TAPER [3] WOOD BLOCK
6) Setthe bearing holder assembled in the step 4 on the forward :IE\%E;NG (INNER PRESS

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:

T/

\
=

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.

1
[BéARING [5] (Instali
HOLDER while
applying
gear oil.)
o
4 'FORWARD
/\ BEVEL
\ GEAR
> _|
(4] WOOD BLOCK
(1
PIN TYPE WRENCH,
103 mm
07WPA-ZW50100

{2]
BEARING HOLDER
ASSEMBLY

]
FIXING TOOL

[1] FORWARD THRUST
BEARING

S, [21
@ THRUST
— BEARING
) ©/ WASHER
[5] / — (3]
CHAMFER THRUST

@sm
&_//
PROPELLER SHAFT

HOLDER
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6. VERTICAL SHAFT/BEVEL GEAR

a. DISASSMBLY/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), 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:$:ﬁ3$| g')“"te’ race)
PECTION: P. 12-24 TORQUE: MN: )
:mgTALLAnon; 123 Nem (12.5 kgfom, 90 |bfft) Apply gear oil to the cn_rcumference
Clean the taper of the pinion gear of the taper roller bearing.

installation section with degreasing

A . {4] 30 x 62 x 21.25 TAPER ROLLER
cleaning agent before installation.

BEARING (Inner race)

REMOVAL.: P. 12-30

INSTALLATION: P. 12-31

e 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.

.

o [5] PINION GEAR SHIM
O<—— | SELECTION: P. 12-32
[18]
1-1/8 x 1-1/2 x 1-1/4 NEEDLE
BEARING & 6] GEAR CASE GROMMET

REMOVAL: P. 12-29
INSTALLATION: P. 12-30
Apply gear oil to the entire
surface of the needle bearing.

[7] RUBBER SETTING PLATE
(8] TRIM TAB
| INSTALLATION: P. 12-25 |

{1715 mm SELF-LOCKING NUT —»@,
1N+m (0.1 kgf'm, 0.7 Ibfeft) |

[16] R. WATER SCREEN

INSPECTION:
Clean and install.

[9] 8 mm WASHER

o [10] 8 x 25 mm HEX. BOLT
| 22 Nem (2.2 kgf-m, 16 IbFfo) |

[15] GEAR CASE '
Gear oil capacity:
1.0 £ (1.06 US qt, 0.88 Imp qt)

Recommended gear oil: :
MARINE SAE 90 Hypoid gear
oil AP! Service Classification
(GL-4 or GL-5)

"
o

"
o
e

o
—
e
o
o’

[14]
L. WATER SCREEN [11] PINION GEAR
INSPECTION: [12] PINION GEAR NUT INSPECTION:

Clean and install. Check the gear for wear and damege, and

REMOVAL/ ' replace if necessary.
INSTALLATION: P. 12-25 INSTALLATION:
[13]5 x 45 mm OVAL SCREW TORQUE: Clean the taper with degreasing cleaning

132 Nem (13.5 kgfem,

98 Ibfeft) agent before installation.
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[1] 6 mm SELF-LOCKING NUT

[ 9.8 Nem (1.0 kgfom, 7 Ibf-ft) |

{161 8 mm NYLON WASHER (3)
Do not reuse.

[15] OIL LEVEL BOLT
3.4 Nem (0.35 kgfem,
2.5 |bfsft)

{14] OIL DRAIN BOLT
3.4 N+m (0.35 kgfem, 2.5 Ibf+ft)

[13]
WASH BOLT

3.4 Nm (0.35 kgfem, 2.5 Ibf-ft) |

LD and XD
types only

(11}
LCD and XCD
types only

[10]
BEVEL GEAR SHIM

[2] ANODE METAL {2)

ASSEMBLY:
Replace, if excessively deteriorated

.|

50 x 82 x 21.5 TAPER
BEARING (inner race)

REMOVAL/

INSTALLATION: P. 12-28
Apply gear oil to the inner wall
and roller.

[3]
6 x32 mm

HEX. BOLT

{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)

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.

\ (71 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

| SELECTION: P. 12-37 |
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b. INSPECTION

e VERTICAL SHAFT O.D. (At needle bearing)

{1.1246 - 1.1250 mm)

STANDARD SERVICE LIMIT
28.566 - 28.575 mm 28.545 mm
(1.1238 in)

&
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c. REMOVAL/INSTALLATION
o 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 Nem (13.5 kgfsm, 98 Ibf-ft)

¢ 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 “ A ” mark on the
gear case assembly, then install the trim tab.

Tighten the 8 x 26 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

TO [1] LOCK NUT WRENCH, 64 mm
07916-MB00002

{1) GEAR CASE (2]
ASSE@-Y TRIM TAB
[4]
“ A" MARK
{4} 31
" 8 x 25 mm
” 4" MARK HEX. BOLT
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e REVERSE BEVEL GEAR/40 x 82 x 18 mm RADIAL

BALL BEARING [LCD and XCD types only]

REMOVAL:

1

2)

3)

4)

5)

Remaove the vertical shaft.

Replace the puller jaws of the special tool as shown.

TOOLS:
Bearing race puller 07LPC-ZV30100
Puller jaws, 25 mm 07WPC-ZW50100

Remove the reverse bevel gear using the special tools with
the new puller jaws replaced in step 2.

TOOLS:

Bearing race puller 07LPC-ZV30100
Remover weight 07741-0010201
Remover handle 07936-3710100
Puller jaws, 25mm 07WPC-ZW50100

Using the same special tools, remove the 40 x 82 x 18 mm
radial ball bearing.

Remove the bevel gear shim.

TOOLS:

Bearing race puller 07LPC-ZV30100
Remover weight 07741-0010201
Remover handle 07936-3710100
Puller jaws, 25mm 07WPC-ZW50100

(2}

PULLER JAWS, 25 mm
07WPC-ZW50100
(Replacement tool)

\O/

m R
BEARING RACE PULLER \—
\

07LPC-ZV30100

[3]
Removed tool

[1] REMOVER WEIGHT [2] PULLER JAWS, 25 mm
07WPC-ZW50100

07741-0010201

[3]

/ \ REVERSE BEVEL
(5] [4] BEARING RACE
REMOVER HANDLE PULLER

07936-3710100 07LPC-ZV30100

{11 REMOVER WIEGHT [2] PULLER JAWS, 25 mm
07741-0010201

07WPC-ZW50100
[3] BEVEL GEAR

[5] 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) 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 oit 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 1.D. 07746-0030100

4) Soak the gear case in the container filled with oil with the
bearing installation side toward down.

5) Heat the oil to 80 to 90°C (176 to 194°F)

6) 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

(31
‘ DRIVER, 40 mm 1.D.
07746-0030100

[
REVERSE BEVEL

4
GEAR "

40 x 82 x 18 mm RADIAL
BALL BEARING

()
&)

e

[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

e

51 / {}
BEVEL GEAR \
SHIM (11

‘GEAR CASE
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® 50 x 82 x 21.5 TAPER BEARING (Inner race) _
[LD and XD types only]
. 1 —
REMOVAL.: LRIVER

1)

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:

N

2)

3)

Apply gear oil to the inner wall and the roller of the taper
roller bearing (inner race).

Place a wood block under the forward bevel gear.

Drive the taper bearing into the forward bevel gear using
the special tools and hydraulic press as shown.

TOOLS:
Driver
Bearing driver

07749-0010000
07NAD-P200100

07749-0010000

[2]
ATTACHMENT,
42 x 47 mm
07746-0010300

4

TAPER BEARING UNIVERSAL BEARING
(INNER RACE) PULLER
{Commercially
available)
(&} [2] PRESS
DRIVER

07749-0010000

[31
BEARING DRIVER
07NAD-P200100

{4]
TAPER BEARING
(INNER RACE) -

(61
FORWARD BEVEL [5]

GEAR WOOD BLOCK
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® 50 x 82 x 21.5 TAPER BEARING (Outer race)
— 2]
[LD and XD types only] TAPER BEARING
REMOVAL: T {OUTER RACE)
REMOVER WEIGHT

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.

07741-0010201

TOOLS:

Bearing race puller
Remover weight
Remover handle

INSTALLATION:

NOTE:

07LPC-ZV30100
07741-0010201
07936-3710100

out.

Install the new taper bearing with the larger I.D. side facing

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

Attachment, 52 x 55 mm
Pilot, 25 mm

Mandrel

07949-3710001
07746-0010400
07746-0040600
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

Attachment, 32 x 35 mm
Pilot, 28 mm

07949-3710001
07746-0010100
07746-0041100

[5] 3]
REMOVER (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)

[6]
ATTACHMENT,
52 x 55 mm

07746-0010400

FORWARD BEVEL
(5] PILOT, 256 mm GEAR SHIM
07746-0040600

DRIVER \ [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.

3) Remove the needle bearing from the gear case using the
special tools.

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
Pilot, 28 mm 07746-0041100

INSTALLATION:

1) Apply gear oil to the circumference of the new needle
bearing.

2) Using the special tools, drive in the needle bearing deep to
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
case.

TOOLS:

Driver 07949-3710001
Attachment, 32 x 35 mm 07746-0010100
Pilot, 28 mm 07746-0041100

e 30 x 62 x 21.25 TAPER ROLLER BEARING (Inner race)

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 vertica! shaft with a vise. Use a plastic
hammer to tap on the end of the vertical shaft.

[11 MARK

(4]

[2]
DRIVER
07949-3710001

2/

NEEDLE
BEARING

{6]

STRAIGHT EDGE
(11 —
GEAR CASE
[2]NEEDLE BEARING 131

SHOP TOWEL

DRIVER
07946-3710001

(4]
ATTACHMENT,
32 x35 mm
07746-0010100

[5]
PILOT, 28 mm
07746-0041100

(1
PLASTIC
HAMMER

[2] TAPER ROLLER
BEARING (INNER
RACE)

[31
UNIVERSAL
BEARING
PULLER
{Commercially
available)

[2] TAPER ROLLER
BEARING (INNER
RACE)
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INSTALLATION:

)]

2)

3)

4)

5)

Set the pinion gear on the vertical shaft and temporarily
tighten the pinion gear nut by hand.

Apply gear oil to the inner wall and the roller section of the
taper roller bearing {inner race).

Set the pinion gear shim, taper roller bearing (inner race)
and the special tool on the vertical shaft.

TOOL:

Drive shaft B 07964-MB00200

Set the vertical shaft upright on the hydraulic press with the
pinion gear side toward up as shown.

Install the taper roller bearing (inner race) on the vertical
shaft using the hydraulic press.

NOTE:

[
VERTICAL SHAFT

(21
DRIVE SHAFT B
07964-MB00200

(31

TAPER ROLLER
BEARING (INNER
RACE)

[4]
{Apply gear oil to the
inner wall and roller section.)

« Be sure that the ends of the special tool securely set on
the inner part of the taper roller bearing and on the
hydraulic press table respectively.

« Take care not to damage the threaded part (i. e. pinion

gear nut installation part) at the end of the vertical shaft.

TOOL:

Drive shaft B 07964-MB00200

1]
PRESS " 121

PINION GEAR NUT

(9]
VERTICAL
SHAFT

(3]
PINION GEAR

[8]
TAPER ROLLER
BEARING {INNER
RACE)

[4]
[ PINION GEAR SHIM

I5]

Both ends must set on
the inner part of the
taper rolier bearing and
on the press table
securely.

(7
DRIVE SHAFT B
07964-MB00200

[6] HYDRAULIC PRESS
TABLE
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7. SHIM SELECTION

e 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).

)]

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 N-m (13.5 kgf-m, 98 Ibf-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).

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

(1]
PINION GEAR

[4] PINION GEAR
(3] VERTICAL SHAFT

[1]
GAUGE ADAPTER, _,./'
80 mm -

07WPJ-ZW50100, m
~ t\ s

g
e
v

g
o
e
-

{2] PINION GEAR SIDE

e /'/
\_\—' P f

|
3] N
TAPER ROLLER— N
BEARING SIDE ~

[11 MEASUREMENT
6]  SURFACE

Tool must not get
on the nut.

(5] Y &
PINION GEAR ;‘T),?,\';"',\'g)‘
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.

[2]
PINION GEAR

[3]

GAUGE ADAPTER,
80 mm
07WPJ-ZW50100

m —
DEPTH GAUGE

(Commercially
available)

[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)
[6] 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
0.57 0.565 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) -
0.55 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 0.55 0.60 0.65 0.70 0.7%
) {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 0.55 0.60 0.65 0.70
E (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
¢ 3 (0.010) {0.012) (0.014) {0.016) (0.018) {0.020) {0.022) {0.024) (0.026)
QE, 51 ¢ 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60
o9 (0.008) (0.010) (0.012) (0.014) (0.016) (0.018) (0.020) (0.022) (0.024)
ol g 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55
wE (0.006) (0.008) (0.010) (0.012) {0.014) (0.016) {0.018) {0.020) {0.022)
= 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 -0.05 -0.10 -0.156 -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 1.05 1.10 1.1
5 (0.031) (0.033) {0.035) (0.037) (0.039) (0.041) (0.043) {0.045)
x 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)
= 8l p 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.056
S s {0.028) {0.030) {0.031) (0.033) (0.035) (0.037) (0.039) {0.041)
N c 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00
> 8 (0.026) (0.028) (0.030) (0.031) (0.033) (0.035) (0.037) {0.039)
> 3 B 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95
S E (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 1.056 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
[31 - 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
1.05 (0.041) E 1.10 (0.043)

» Shim combination
To obtain 1.05 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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1)

2)

3)

a)

FORWARD BEVEL GEAR SHIM

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).

21.55-21.5=0.05

Therefore, the calculation value is 0.05 mm (0.002 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] 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)

{1] INNER RACE

[2]

OUTER RACE

[1] ENGAGEMENT MARK
(LCD and XCD
types)

{31

ENGAGEMENT

MARK (LD and

XD

types)

2] GEAR CASE

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 3 2 0.40 {0.016) 0.45 (0.018) 0.50 (0.020} 0.55 (0.022)
QE) a 3 0.35 (0.014) 0.40 (0.016) 0.45 (0.018) 0.50 (0.020)
[o)]

gg 4 0.30 (0.012) 0.35 (0.014) 0.40 (0.016) 0.45 (0.018)
m R ol

uﬁ S 5 0.25 (0.010) 0.30 (0.012) 0.35 (0.014) 0.40 (0.016)
- 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]1 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
o (0.012) (0.014) (0.016) {0.018) (0.020) (0.022) {0.024)
e 0.25 0.30 0.35 0.40 0.45 0.50 0.55
kS 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
o c (0.008) {0.010) (0.012) (0.014) (0.016) (0.018) (0.020)
c
g o 0.15 0.20 0.25 0.30 0.35 0.40 0.45
8 § D {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
S8l E (0.004) (0.006) {0.008) (0.010) (0.012) (0.014) (0.016)
= . 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.

e REVERSE BEVEL GEAR SHIM

1

- Reverse bevel gear shim selection table (LD and XD types)

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).

(11 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]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)

C 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 (0.014in) | (L.CD 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 bevel gear shim B

0.15 mm (0.0060 in)

1 0.65 mm (0.026 in)

[6]1 Forward bevel gear shim C

0.30 mm (0.0118 in)

0.60 mm (0.024 in)

[6] Forward bevel gear shim D

0.50 mm (0.0197 in)

0.55 mm (0.022 in)

0.50 mm (0.020 in)

0.45 mm (0.018 in)

DA |W|N

0.40 mm {(0.016 in)

Refer to page 12-35 for information on how to read the shim
selection table and shim combination.
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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 calcufation 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 — 0.1mm (- 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.

[1

50 x 82 x 215
TAPER BEARING
{(INNER RACE)

(1l
ENGAGEMENT MARK

2] GEAR CASE

» Shim type table
[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)
L
= E 0.90 0.95 1.00
3 (0.035) {(0.037) (0.039)
g 5 0.85 0.90 0.95
= (0.033) (0.035) (0.037)
£ g c 0.80 0.85 0.90
§, S (0.031) (0.033) (0.035)
E’ § 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)

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

h'e
[ ] P2
[1]
PINION GEAR
SELECTION: P. 12-32
(2] - n
VERTICAL SHAFT T
[3] PINION GEAR
/
(4]
PINION GEAR NUT
132 N°m (13.5 kgfem,
98 |bfsft)
}/ ) [10]
AR@! 50 x 82 x 21.5 TAPER
— _ﬁ-& - BEARING (Inner race)
L1
&) : [ /

1 [9]
FORWARD BEVEL
GEAR SHIM
(5] / SELECTION: P. 12-36
REVERSE BEVEL GEAR ADJUSTMENT: P. 12-41
SHIM (8]
SELECTION: P. 12-37 50 x 82 x 21.5 TAPER
ADJUSTMENT: P, 12-44 BEARING (Outer race)
EEXERSE BEVEL FORWARD BEVEL GEAR
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e LCD and XCD types

Y B

(4]
PINION GEAR SHIM

| 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

N
— ML D

| G

! \U_:E]_If’r L . @] 7

[111]
161 > BEVEL GEAR SHIM

50 x 82 x 21.5 TAPER
SELECTION: P. 12-37
BEARING (Inner ADJUSTMENT: P. 12-44

race) [9] FORWARD

7 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
e FORWARD BEVEL GEAR BACKLASH N RING PRELOAD TOOL

» 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 tool {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 + 25 =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.

07SPJ-ZW0010Z

\

o153

L~

@
@,ﬁ)
8

G/ ADJUSTING NUT VERTICAL

[2]
SHAFT

EY VERTICAL SHAFT
INDICATOR
ATTACHMENT
07WPK-ZW50100
{LD and LCD types
only)

[1]
ADJUSTING NUT

{2] NUT OF SPECIAL
TOOL PART (®

[3]
CLEARANCE
(DISTANCE A)
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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
specified torque.

'TORQUE: 5 Nem (0.5 kgf-m, 3.6 Ibf+ft)

Turn the vertical shaft 5 to 10 times clockwise.

TOOLS:
Puller jaws 07SPC-ZW0010Z
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 propeiller 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):
0.195 x 1.03 = 0.20

Therefore, the backlash is 0.20 mm (0.008 in).
0.12 - 0.29 mm (0.005 - 0.011 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

)]
PULLER JAWS
07SPC-ZW0010Z

(21
PULLER BOLT
07SPC-ZW00112

=)

S.TOOL

1

VERTICAL SHAFT BACKLASH

INDICATOR ATTACHMENT  INDICATOR

07WPK-ZW50100 TOOL
07SPJ-ZW00302

{41
VERTICAL SHAFT
[3]
DIAL GAUGE
Adjust the dial gauge needie
at line "2” of the backlash
indicator tool.
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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 Nm (0.5 kgf-m, 3.6 Ibf«ft)

Turn the vertical shaft 5 to 10 times clockwise.

TOOLS:
Puller jaws 07SPC-ZW0010Z
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.

(11
PULLER JAWS

07SPC-ZW0010Z

(2]

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).
Standard value 0.12 - 0.29 mm (0.005 - 0.011 in) ]

PULLER BOLT
07SPC-ZW00112

S.TOOL (2]
BACKLASH
VERTICAL SHAFT 'T%%EATOR
INDICATOR ATTACHMENT  (7an ) s\unooo

[4]
VERTICAL SHAFT

[3]
DIAL GAUGE
Adjust the dial gauge needle )

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 07WPK-ZW50100
Backlash indicator tool 07SPJ-ZW0030Z
Dial indicator adapter kit 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 ibfsft)
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:

[1]

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 backiash.
If the backlash is too small, reduce the reverse 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

PROPELLER SHAFT
HOLDER
07TPB-ZW10100 /
[2] 18 mm CASTLE /
NUT
1 f2l
VERTICAL SHAFT mg&#g‘;
INDICATOR ATTACHMENT  IMOIC
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 N°m (0.5 kgfsm, 3.6 Ibf-ft)

Turn the vertical shaft 5 to 10 times clockwise.

TOOLS:
Puller jaws 07SPC-ZW0010Z
Puller bolt 07SPC-ZW00112

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]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.

| S.ToOoL '

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) J

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 07WPK-ZW50100
Backlash indicator tool 07SPJ-ZW0030Z
Dial indicator adapter kit 07SPJ-ZW0040Z

e 2]
VERTICAL SHAFT s
INDICATOR ATTACHMENT  1qoL
07WPK-ZW50100

07SPJ-ZW0030Z

VERTICAL SHAFT

L |

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)

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).

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).

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.

12-46



HONDA
BF115A*130A

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.
21 INSTALLATION:
WIRE BAND (2) Install the 12 x 232 mm hex.
Do not reuse. bolt first, then install the
sensor nipple.
[1]
5 x 200 mm TUBE
[14]
12 x 232 mm HEX. BOLT {2)
REMOVAL/INSTALLATION:
Raise the extension case to
remove or install the bolt.

) ~ (51
AT \ GROUND CABLE
12 mm WASHER (4) 4 (6]
6 x 8 mm SCREW
[12] n

LOWER RUBBER MOTOR 12 mm SELF-LOCKING NUT (2)
MOUNT COLLAR (2) 83 Nem (8.5 kgfem, 61 Ibf+ft)
INSTALLATION: :

Install with the smaller (8]

end facing the lower .
rubber motor mount. kn%vrﬁ\ﬁ_?gBBER MOTOR
INSTALLATION:
111 Install with the “OUT"”
8 x 30 mm HEX. BOLT (6) mark facing out.
22 Nem (2.2 kgf-m, [9]
16 Ibf-ft) LOWER RUBBER MOTOR
. MOUNT HOUSING (2)
[10]
8 mm WASHER (6)
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11. EXTENSION CASE/UNDERCOVER UNDERCOVER
a. DISASSEMBLY/ASSEMBLY gglt\ggl:”t‘tl;e two locking lugs of the

undercover from the holes in the case,

1) Remove the gear case assembly (P. 12-2). and remove the undercover.
INSTALLATION:

Set the two locking lugs of the under-
cover into the holes in the case, and

2) Remove the lower rubber motor mount (P. 12-47).

R} slide the cover toward the narrower
6 x 14 mm SPECIAL SCREW (4) s[ge:o install.

201 | 4.5 N*m (0.45 kgf-m, 3.3 Ibfft) | FOLE IN CASE

5x7x38mm

DISTANCE COLLAR

[19] T 1212
5 mm WASHER (2) % LOCKING LUG
(18] 3 OF UNDER-
5 x 45 mm SCREW ‘ \l CcOVER
3 Nem (0.3 kgfem, L !
2.2 Ibfeft)
17 ,
5 x 30 mm SCREW ' ‘ 0
3 Nem (0.3 kgfem, d
2.2 |bf-ft)
[16] \ ¥y
5x7x23 mm Cop, O boo 2%
DISTANCE COLLAR — &, 3 ) [3]
= WATER TUBE SEAL RING

INSTALLATION:
Apply grease to the
circumference, then
set the ring in the

\ extension case.
[4] SCREW RIVET (2)

[~ RUBBER DRAIN PLUG

HOSE JOINT CAP
[L}:ll ERCOVER RUBBER [6]
DERCOVER B o W
GASKET mm WASHER (10)
INSTALLATION:

Set the gasket in the
extension case.

g\ (71

10 x 40 mm HEX. BOLT (10)

ﬁ | 34 Nm (3.5 kgfm, 25 Ibf+ft) |

[13]1 5 mm PLATE

NUT (2) N
[12]
6 x 10 mm DOWEL PIN (2) I8l 5 mrm SPECIAL
ASSEMBLY: st):(REV;Inm
po not forget to
install. 6.4 Nm (0.65 kgfem,
4.7 1bfeft)
(111}
EXTENSION CASE [10) [9]
. 6 x 10.5 x 25 mm OIL DRAIN
DISTANCE PLUG COVER

COLLAR

12-48



13. OIL PAN/ENGINE UNDERCASE/
MOUNTING CASE HONDA

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).

\ [1]
OIL LEVEL GAUGE

N\ & [2]
J OIL PAN GASKET

e — B
61 A N\ ) ASSEMBLY:
T 3 Do not reuse. Always
OIL STRAINER TSI 15 install a new gasket.
ASSEMBLY: \ |
Clean the oil strainer screen with \
solvent and check the screen for
damage, replace if necessary. N ST
°'.,"°'% 2. : ° (3]
s .55 20.6 x 2.7 mm O-RING
EXHAUST PIPE =
GASKET / 8x20
|-k

Do not reuse.

e

2
B

4

[14]
WATER TUBE GROMMET OIL PAN
ASSEMBLY: DS
Apply grease to the entire . ' LS] WASHER (151
circumference. \; mm
41/ / [6]
e °/ 8 x 35 mm
[13] ” . HEX. BOLT (10)
8 x 25 mm HEX. ®
BOLT (2) A
(7]
yflss mm HEX \ .@</ OIL DRAIN PLUG
BOLT ' ﬂ 23 Nem (2.3 kgfem, 17 Ibfeft) |
(111 J—
WATER TUBE 582] DRAIN
mm
[10] PLUG WASHER
EXHAUST PIPE 91
8 x 55 mm HEX.

BOLT (2)
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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) Pull 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).

[21 -
[1] SIDE COVER CAP WATER CHECK
8 x 35 (4) \ ? GROMMET
[14] ? 1)
8 mm WASHER (4) ————>®
% (3]
RURS SEPARATOR CASE SEAL
[13] 9
ENGINE UNDERCASE /
T2 ; -
[12]
RUBBER CUSHION (4)
11 (4]

6 mm WASHER (2)

[10] 6 x 16 mm HEX. BOX (2}

WATER INLET JOINT

(9]

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

(8]
LOCK LEVER HOOK

[2]
COVER LOCK
BUSHING (2)

{71

6 mm WASHER [3]

[4] 14 mm WASHER

14 mm WAVE WASHER

[6]
6 x 16 mm HEX. BOLT
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<Rear side>
Remove the engine (P. 7-1).

{5]

COVER LOCK ROD (2)

[41
10 mm WIRE
HARNESS CLIP

[3]
CLIP BRACKET C

\@

COVER LOCK
SHAFT PLATE B

1]
COVER LOCK
SHAFT BUSHING

i

[7]
14 x 10 mm BUSHING (4)

=

[8]
6 mm WASHER (2)

91
6 x 16 mm HEX. BOLT (2)

[10]
2.0 mm SPLIT PIN (4)

Do not reuse.

(1)
5 mm WASHER (4)

[12]
COVER LOCK
HOOK SPRING (2)

iy

(6]
COVER LOCK
SHAFT B (2)

COVER LOCK HOOK (2)

6 x 12 (6)

T

N

@@@

N
[19]

COVER LOCK
SHAFT PLATE (2)

[14]
COVER LOCK SHAFT

[15]
14 mm WASHER

(16]
14 mm WAVE WASHER

(17
COVER LOCK LEVER

[18])
6 x 22 mm SPRING PIN
REMOVAL/INSTALLAION: [18]-1
6 x 22 mm SPRING PIN

» Remove/install the spring pin
using a commercially available
pin driver.

* Do not reuse.

S\

[18})-2
PIN DRIVER
(Commercially
available)
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4. MOUNTING CASE/UPPER RUBBER MOUNTISHIFI' SHAFT A/B

a. REMOVAL/INSTALLATION

Remove the engine undercase (P. 13-2).

[
12 mm SELF-LOCKING NUT (2)

83 Nem (8.6 kgf-m, 61 Ibf-ft) |

[31

(4]
SHIFT SHAFT B

ey

[6] 22 x 35 x 7 mm

WATER SEAL (2)

| INSTALLATION: P. 13-6 |

INSTALLATION: P. 13-6
Do not reuse.

o N

(5]

{71
UPPER MOUNT HOLDER

INSTALLATION: P. 13-6 |

8 x 35 (6)

SHIFT SHAFT OIL PUMP
WASHER (2) LINER [8]
UPPER MOUNT
SHIFT SHAFT A HOLDER GASKET
INSTALLATION:
P.13-6 e
UPPER RUBBER MOUNT
INSTALLATION: P. 13-6 |
| N
@ [10]
> OIL LEVEL PIPE
6x12
) ! ! i
[
- g ° o 111
122 | ¥’ MOUNTING CASE RUBBER
= SEAL

/

MOUNTING CASE

AN

| INSTALLATION: P. 13-7

[12]

[19] !
12 x 150 mm STUD BOLT (2) IWS% 1'1)-5 x 3.5 mm O-RING
INSTALLATION: o

Install with the longer threaded
part toward the upper rubber
mount.

/@'

171
MOUNTING CASE
COVER

i

[13]1 14 x 26 x 6 mm
WATER SEAL (2)

INSTALLATION: P. 13-7
Do not reuse.

6x20(3)
[14]
WASHER
(161 [15]
MOUNTING CASE 12 mm E-RING
COVER GASKET INSTALLATION:

Do not reuse.

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 seal 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 02)
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
o 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.

[l
“UP” MARK

[3]
WATER SEAL SIDE

(21
WHITE PAINT MARK

1]
UPPER MOUNT
/HOLDER

[2] CUTOUT

[1] DRIVER [2] ATTACHMENT,
07749-0010000 S 32 x 35 mm
-

07746-0010100

/

[4]
WATER SEALS
_
i {31
PILOT, 22 mm
07746-0041000
(31
SHIFT SHAFT B
[l
SHIFT SHAFT A
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® 14 x 26 x 6 mm WATER SEAL —
S.TO
INSTALLATION: [2] <Water seal installation
) EI{IVER direction>
1) ::ap:!sy grease to the circumference and lips of the new water 07743-0010000

2) 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:

1) Check the rubber seal for cracks, deterioration and other
damage, and replace if necessary.

2) Install the mounting case rubber seal on the mounting case
as shown. Note the installation direction.

NOTE:

(Apply grease to the
water seal mating
surfaces, circumference

— " _ .
SN L the lips of the seals.)

~

(51 =
ATTACHMENT,

24 x 26 mm [4] PILOT, 12 mm
07746-0010700 07746-0040200

Set the rubber seal correctly, or water can enter the

mounting case.

[1] MOUNTING CASE
RUBBER SEAL

4 MOUNTING CASE/
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14. SWIVEL CASE/POWER
TRIM/TILT ASSEMBLY

HONDA
BF115A130A

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 foliowing 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]

] WIRE HARNESS

TRIM ANGLE
SENSOR WIRE

, .&v
Ml
W I

AR

(51 (4] 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.

(1
% ~ (\’\ENGINE UNDERCASE

12
5 x 10 mm RIVET —
SCREW

[1]1 ENGINE UNDERCASE [2]

< > TRIM ANGLE
/ & SENSOR WIRE
\Y < @ -

[4]
POWER TILT [3] UNDERCASE
MOTOR WIRE GROMMET C

[2]

[ HOIST HOOK

ENGINE HANGER

12 mm SELF-LOCKING
NUT (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 Nm (8.5 kgf-m, 61 Ibf-ft) |

(1
HOIST HOOK

[3]1 SWIVEL CASE/STERN

BRACKET ASSEMBLY
b. INSTALLATION: nl
Align the taped end of both (3] ggmga‘%ﬁ £
Installation is made in the reverse order of removal. Note the | wires with the clip. [2]
following. _— CLIP /
, " POWER /\(\ Y —.
1) Tighten the 12 mm self-locking nuts to the specified torque. THT ™ —
MOTOR
TORQUE: 83 Nem (8.5 kgf-m, 61 Ibfsft) WIRE
~] [ e (415 x 10 mm
i i i 3] RIVET
2) Connect the power tilt motor wire and the trim angle sensor d TRIM ANGLE
wire so that the taped end of the wires align with the clip as @ SENSOR WIRE SCREW
shown, [6] [5] 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

[l
MOTOR WIRE BUSHING

| INSTALLATION: P. 14-6 |

(19]
10 x 235 mm .
HEX. BOLT

Y i
WaSH ER PIN
WASHER (2) [6] UPPER CYLIND

, .

>
//

(18]
ADJUSTING ROD BOLY

(171 <
12 mm WASHER ) (@%
[16)
UPPER CYLINDER
BUSHING (2)
[7]
[3‘25jnm WAVE 15 mm E-RING (2)
WASHER (2)
181
SWIVEL CASE ASSEMBLY
DISASSEMBLY/
ASSEMBLY: P, 14-7
(4]
LOWER CYLINDER
COLLAR
191 .
[13] ‘é?]‘gﬁ:l‘“gv('é',”““ 10 mm WASHER
0. [10]
10 mm SELF-LOCKING NUT
(121  @<———['34 Nem (3.5 kgfem, 25 Ibfeft)
POWER TRIM/TILT ASSEMBLY L

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
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[5] I
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 { 7
| 34 N-m (3.5 kgf*m, 25 Ibf-ft) | SWIVEL CASE
BUSHING (2)

[2] TILTING SHAFT

[
L. STERN BRACKET

<) 25 x 2.0 mm SELF-LOCKING NUT
| 34 Nem (3.5 kgf-m, 25 Ibf+ft)

[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.

(131 R. STERN
ANODE METAL BRACKET
ASSEMBLY:

Replace, if excessively
deteriorated.

[11]
E:;ﬂm 6 x 25 mm
WASHER (2) HEX. BOLT (2)
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¢ 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/tilt assembly with the motor assembly facing
up or with the lower cylinder bushing section facing up.

¢ MOTOR 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

(2]
OIL TANK

[31
LOWER CYLINDER
BUSHING

4]
SECTION

POWER TRIM/
TILT ASSEMBLY

[2] GROOVE
[ @ [3]
L. STERN PROJECTION
BRACKET Q

[4]) MOTOR WIRE BUSHING

[1]
TRIM ANGLE SENSOR WIRE

[2]
POWER TILT
MOTOR WIRE
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3. SWIVEL CASE/MOUNT FRAME
a. DISASSEMBLY/ASSEMBLY :
3
lZ; 20 TILTING BRACKET
i'pn):me TIN 2) REMOVAL/INSTALLATION:
REMOVAL/ F. 1410
INSTALLATION: (4]
I UNT FRAME P. 14-10 6 x 14 mm HEX. BOLT
51
DETENT ASSISTED SPRING
(61
DETENT SPRING

7]
1/4-28 UNF BOLT (2)

{8l
GREASE FITTING (3)

INSTALLATION:

Use a grease gun to pack
with grease after the mount
frame is installed in the

) swivel case.
/d/g‘/’ TORQUE:
& V @ 3 Nem {0.3 kgfem, 2.2 Ibfft)

[24]
Install the 39 mm

external circlip,
then apply grease
to the spline.

xﬂK

(23] - o
%‘A?ﬁ‘s’é““”“ / AR, TILT ARM BUSHING (2)
& [10]
[22] \<
SWIVEL CASE LINER _@ TILT STOPPER (2)

INSTALLATION: P. 14-10 |

N
g O REMOVAL/INSTALLATION:
.. _ P. 14-10
% [11)

J THRUST RECEIVER (2)

[12] SWIVEL CASE

[13] 39.5 x52 x 6 mm
OIL SEAL

[14]
( Apply grease to the )

[21]
10 mm SELF-LOCKING
NUT (2)

[20]
10 mm WASHER (2)

[19]
GROUND CABLE

lip and circumfer-
ence of the oil seal.

(18] [15]

6 x 8 mm SCREW 40 mm WAVE WASHER
(171
39 mm EXTERNAL CIRCLIP [16] ER
INSTALLATION. LOWER MOUNT CENTER HOUSING
Install with the chamfered side up. gE-mI?;VAL"NSTALLANON:
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e LOWER MOUNT CENTER HOUSING 1 [2]
MOUNT FRAME MARK

REMOVAL.:
\

1} Remove the 39 mm external circlip.

2) Mark the mount frame so that it aligns with the * & " mark
on the lower mount center housing.

(4]

LOWER MOUNT !‘31 "
CENTER HOUSING A ” MARK
3) Remove the lower mount center housing using a hydraulic
press and the special tools as shown.
TOOLS:
Driver 07743-0010000 D s
Attachment, 32 x 35 mm 07746-0010100 =
Pilot, 30 mm 07746-0040700 @
= [2]
DRIVER
(51 07749-0010000
ATTACHMENT,
32 x 35 mm (s.TooL ] TooL
07746-0010100 P
14] PILOT, 30 mm
LOWER MOUNT 07746-0040700
CENTER HOUSING
INSTALLATION: 2]
[1]
1) Apply grease to the circumference and spline of the mount MOUNT FRAME MARK
frame shaft, and set the mount frame in the swivel case. \
—
2) 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 “ A ” mark on the lower mount center housing.
(4]
LOWER MOUNT 131
CENTER HOUSING “ A" MARK
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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 I.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 33 mm external circlip, and apply grease to the
part “A” shown in the drawing.

(1
DRIVER, 40 mm I.D.
07746-0030100

LOWER MOUNT
CENTER
HOUSING

(1] 39 mm EXTERNAL

[2] uAn
CIRCLIP I /77777//7/

[3] PRESS
o ACHMENT, Il
ATT. ; -
32 x 35 mm \
07746-0010100 1]
(6] DRIVER
LOWER MOUNT 07749-0010000
CENTER HOUSING
\I5]
PILOT, 30 mm
8] 07746-0040700
CIRCLIP INSTALLATION
GROOVE

Vot N

(91 MOUNT FRAME
SURFACE
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¢ TILT STOPPER/2.5 x 20 mm SPRING PIN/TILTING
BRACKET
REMOVAL:
Remove the 2.5 x 20 mm spring pins using a commercially 11 (31
available 2.5 mm or 3/32-inch pin punch. Remove the tilt stopper 2.5 x 20 mm PROJECTION
and tilting bracket. SPRING PIN
(4]
;‘6%4“_‘"‘ 2] 2.5 mm or 3/32 in
R . 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.

2} Insert the tilting bracket into the right and left tilt 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
end is more than 1-2 mm (0.04 - 0.08 in}.

e SWIVEL CASE LINER
INSTALLATION:

1) Apply grease to the circumference of the swivel case liner.

2) Install the swivel case liner by aligning the projection on the
swivel case liner with the groove in the swivel case.

[2]
SWIVEL CASE
LINER

-
@ \ (3]
SWIVEL CASE

[4] GROOVE

{1] PROJECTION
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a. DISASSEMBLY 4]
. FREE PISTON
{2] [3] .
(1] INSPECTION:
PISTON ROD COMP. C:;"z":'\IDER( f:: o OI;R'NG:’ Check thg fgee piston foC;
- *m (16. 'm, | 0 not reuse. I wear and damage, an
DISASSEMBLY: P. 14-12 119 Ibfeft) replace the free piston if
INSPECTION: necessa
Check the rod and oil seal for damage ry.
and wear. If worn or damaged, replace [51
as an assembly. O-RING SET
ASSEMBLY:
{28] + Do not reuse.
POWER TILT * Replace the O-ring
MOTOR ASSEMBLY and backup ring as
DISASSEMBLY: P. 14-23 a set.

ASSEMBLY: P. 14-27

[27]
HEX. BOLT (4)

(6l
HEX. BOLT (3)

5 Nem {0.5 kgfem,

5 Nem (0.5 kgfem, 3.6 Ibf-ft)
3.6 Ibf+ft)
\ (8] OIL TANK CAP
2.5 Nem (0.25 kgfem,
[26] .
O-RING 1.8 Ibfeft)
ASSEMBLY:

(9]
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)

[22] L SEAL (2)
MANUAL VALVE

3.5 Nem (0.35 kgfem, ROD GUIDE COMP.

2.5 |bfsft) (2)

DISASSEMBLY:
P. 14-12
) TORQUE:
W ' 78 Nem (8.0 kgfem;
o % 58 Ibf+ft)
[21] e [13] O-RING (2)
NTER
[14] PISTON ROD B (2)
120] 18l INSPECTION:
Check the rod for scoring

SOCKET BOLT A ORIFICE (161 and damage and replace

8.3 Nem (0.85 kgfem, COLLAR CYLINDER (15] if necessary.

6.1 Ibf-ft A :

J = (7] COMP O-RING SET (2)
SOCKET BOLT B (2) O-RING (5) ASSEMBLY:
8.3 N'm (0.85 kgf-m . Ronlace the O-ri
. . . » Replace the O-ring and backup
6.1 Ibf-ft) ring as a set.
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¢ PISTON ROD COMP
DISASSEMBLY:

1
2)

3)

Hold the cylinder comp with a vice (P. 14-13).
The piston rod comp. must be extended fully.

Set the special tool on the cylinder cap as shown, and remove
the piston rod comp.

TOOL:

¢ 6 pin type wrench 07SPA-ZW10100

¢ ROD GUIDE COMP
DISASSEMBLY:

1)
2)

3)

Hold the cylinder comp with a vice (P. 14-13).
The right and left piston rod B must be extended fully.
Remove the rod guide comp. using the special tool as shown.

TOOL:

¢ 4 pin type wrench 07SPA-ZW10200

[1] ¢6 PIN TYPE
WRENCH
07SPA-ZW10100

CYLINDER
CAP

(1l
ROD GUIDE COMP.

[2] ¢4 PIN TYPE WRENCH
07SPA-ZW10200
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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.

1)

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 0z) of Automatic Trans-
mission Fluid (ATF) into the piston rod of the cylinder comp.

Genuine Honda Automatic

Recommended Transmission Fluid (ATF)

oil

DEXRON® or equivalent

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.

1
VICE

{2] CYLINDER COMP.

1

LF{EE PISTON 3
BACKUP RING
/

CYLINDER
COMP.

1
POUR UP TO THE UPPER
LIMIT OF THE THREADED

PART
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6) Install a new O-ring at the bottom (i.e. nut side) of the piston

7)

8)

9)

rod comp.

Install a new O-ring on the cylinder cap of the piston rod
comp.

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:

When installing the piston rod comp., do not push the
piston rod comp. into the cylinder comp.

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.

[l
CYLINDER

{2] PISTON ROD

/ COMP.

(31
CYLINDER CAP

(2]

CYLINDER CAP

(1

¢6 PIN TYPE
WRENCH
07SPA-ZW10100

1]

POUR UP TO THE UPPER
LIMIT OF THE THREADED
SECTION

[1]

o
@A/

DUST SEAL

(2]
OIL SEAL

(3]
ROD
GUIDE
COMP.

4] O-RING

{5] PISTON
ROD B

[6]
BACKUP
RING

[4] O-RING
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13) Set the roq gundg comp. on each piston rqd B. Hold the'nght [1] ROD GUIDE
and left trim cylinders at an angle, and insert each piston COMP. (2)
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 siowly.

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.

[2) ¢4 PIN TYPE WRENCH

16) Using the special tool, tighten the right and left rod guide 07SPA-ZW10200

comps. to the specified torque.

TORQUE: 78 N-m (8.0 kgf-m, 58 Ibf-ft) (1] PUMP ASSEMBLY

TOOL: [2]
¢ 4 pin type wrench 07SPA-ZW10200 INTERNAL

CIRCLIP
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) [3]1 MANUAL VALVE

Install the internal circlip.

19) Instali the five new O-rings and orifice collar in the cylinder Lzl]JMP ASSEMBLY [31 O-RING (5]
comp., and install the pump assembly on the cylinder comp.
using socket bolts A and B. [

SOCKET
TORQUE: 8.3 N°m (0.85 kgfsm, 6.1 Ibfft) BOLT A

[4] ORIFICE COLLAR
(5] SOCKET BOLT B (2)
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20) Fill the pump assembly fully with new Automatic Trans-'

mission Fluid (ATF).

21) Check filter B for clogging and damage. Replace filter B if it
is damaged.

Blow air through filter B if it is clogged. Clean filter B carefully
to avoid damage.

22) Install filter B and the drive joint on the 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 bubbies, fill the pump assembly fully
with Automatic Transmission Fluid (ATF) again.

25) Install a new O-ring on the power tilt motor assembly.

-
PUMP ASSEMBLY

[2] DRIVE JOINT

1]
FILTER B

(3]
PUMP ASSEMBLY

OIL BOTTLE

[1]1 O-RING

MOTOR ASSEMBLY
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26) Install the power tilt motor assembly on the pump assembly
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 kgfem, 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 ¢ (0.72US qt,0.60Impqt) |

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.

[l
PROJECTION

(2]
CUTOUT IN THE

DRIVE JOINT

[3] HEX. BOLT (4)

(4]
| POWER TILT
MOTOR
ASSEMBLY

[1] OIL TANK

{3] O-RING

(2]
HEX. BOLT
(3)

29) After filling the oil tank with ATF, bleed air from the power
tilt/trim assembly (without mounting on the outboard motor)
(P. 14-18).

[l
OIL TANK CAP

[2]
UPPER
LIMIT

o)
)

N
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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 disassembiled.

- 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 tilt
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).

2P CONNECTOR

£
=
=
|
|
l
!
|

(1
POWER TILT SWITCH
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<When the rods do not compress fully> [1] POWER TILT SWITCH

1) 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).

2) 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. 2]
PISTON RODS B

if the rods compress fully, go to the blow pressure check
(P. 14-20).

3) |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).

4) 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 (3]
the outboard motor> MANUAL VALVE

Perform the following procedure after bleeding air without
mounting the power trim/tilt assembly on the outboard motor
and after checking the blow pressure.

1) Install the power trim/tilt assembly on the outboard motor

securely (P. 14-2). (2]

UPPER
2) Push the “UP” side of the power tilt switch, and raise the LIMIT >3

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 filler
port. Add ATF if necessary.
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3) Lower the outboard motor slowly to the lowermost position [1] MANUAL VALVE
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.

[2] TO TIGHTEN [3] TO LOOSEN

7) Repeat the procedure from step 3 through 6 five times.

d. BLOW PRESSURE CHECK [1] MANUAL VALVE

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 W
motor. @

- Be sure each rod is extended fully. \
+ Check the blow pressure both at the upper and fower [2] INTERNAL CIRCLIP
chambers.

<Lower chamber blow pressure>

[1] OIL PRESSURE GAUGE JOINT B
{Lower chamber)
07SPJ-ZW10200

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 ﬁ
pp S.TOOL

is removed. Catch it with a container or suitable material.
[2] OIL PRESSURE

GAUGE JOINT A
2) Tighten the special tool (oil pressure gauge joint B) to the Ll;gggt;\:‘vﬁ?:)::
manual valve installation section as shown.
TORQUE: 9 N-m {0.9 kgf-m, 6.5 Ibf-ft) (3]
PRESSURE GAUGE
3) Attach the presure gauge {commercially available) which {Commercially

measures 14,710 kPa (150 kgf/cm?, 2,133 psi) or above [P/F available)
1/4] to the special tool (oil pressure gauge joint B).

TOOL:

Oil pressure gauge joint B 07SPJ-ZW10200

[1] OIL PRESSURE GAUGE
JOINT B
‘(Lower chamber)
07SPJ-ZW10200
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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.

Push the “UP” side of the power tiit switch to extend each
rod fully again, and measure the lower chamber blow
pressure.

8,826 — 11,768 kPa (90 — 120 kgffcm?,
1,280 - 1,707 psi)

Lower chamber
blow pressure

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.

Measure the upper chamber blow pressure.

<Upper chamber blow pressure>

1)

2}

3)

After measuring the lower chamber blow pressure, remove
the special tool (oil pressure gauge joint B) and the pressure
gauge with each rod fully extended.

Tighten the upper chamber special tool {oil pressure gauge
joint A).

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

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 (oil pressure gauge joint B).

TOOL:

Oil pressure gauge joint A 07SPJ-ZW10100

[2] OIL PRESSURE GAUGE

JOINT A
1 (Upper chamber)
PRESSURE GAUGE 07SPJ-ZW10100
(Commercially
available)
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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, and measure the upper chamber blow pressure.

Upper chamber | 3,923 - 7,355 kPa (40 — 75 kgf/cm?,
blow pressure 569 - 1,067 psi)

6) If the blow pressure is lower than the specified pressure,
check for oil leaks.

7) 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.

8) 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 become 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).

(21

WIRE HOLDER (4]

4 x 16 mm SCREW
(STAINLESS STEEL)

4]
GROMMETS

[5]
YOKE ASSEMBLY

[2] FRONT BRACKET [3] YOKE ASSEMBLY

MOTOR WIRES

PLIERS [5] ARMATURE

[3]1 BREAKER ASSEMBLY
(4]

[2] BRUSH HOLDER B

BRUSH
&) ASSEMBLY
4 x10 mm
SCREW (2)
[5]
, 7 BRUSH
N (O) HOLDER A
N\ .‘—
i8] 7 [6]
BLUE WIRE TERMINAL GREEN WIRE
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[2]
4 x 16 mm SCREW
(STAINLESS STEEL)
1.4 Nem (0.14 kgfem,
1.0 Ibfeft)
[3]
YOKE ASSEMBLY
ASSEMBLY: P. 14-27
Make sure there are
(11 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 N
become contaminated with oil or
grease.
o Q.
[17] - S
BLUE WIRE e

[16] \’
GREENWIRE ——«_____
[4]

4 x 10 mm SCREW (2)

[15] sl
BRUSH HOLDER A \@ BRUSH HOLDER B
[14] : /é © (6]
BRUSH ASSEMBLY o BREAKER ASSEMBLY
INSPECTION: P. 14-25 | T il INSPECTION P, 14-25
NOTE:
Do not touch the bimetal part.
[7]
[13] METAL

BRUSH SPRING (2)

(8]
O-RING

Do not reuse.

{9l
FRONT BRACKET

[12] [10]
OIL SEAL 4 x 16 mm SCREW (2)
ASSEMBLY:

* Do not reuse.
* |nstall with the lip @

outward (toward

pump assembly). 11 o
(Apply heat reslstmg)

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)
¢ BREAKER ASSEMBLY

Check for continuity between the brush and terminal. Replace
the breaker assembly if there is no continuity.

e MICA DEPTH

If the grooves are clogged or mica depth is less than the service
limit, recut the grooves using a hacksaw biade or a small file.

| SERVICE LIMIT 0.5 mm (0.020 in) |

) 0.5mm
;F (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.

14-25



HONDA
BF115A<130A

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) FRONT BRACKET  [2] BREAKER ASSEMBLY

1) Install the O-ring, oil seal and metal on the front bracket (P. (1 O [3]
14-24). BRUSH BRUSH
HOLDER B ASSEMBLY

2) Install the breaker assembly and brush holder B, and tighten (4]

the screws. . (10] PROJECTIONS
. . O-RING
Connect the blue wire terminal to the breaker assembly. (5]
-2.9)1 10mm (O : HOLDE
NOTE: SCREW (2) S ( HOLDER A

Do not touch the bimetal part of the breaker assembly. [8] BLUE WIRE  [7] TERMINAL [(?I!!EEN WIRE

3) Install the brush holder A on the front bracket. With the brush
assembly terminal above the green wire terminal, tighten [2] ARMATURE [3] SHAFT
together with the green wire terminal.

(1]
Be sure that the brush assembly terminal and the green wire SHOP TOWEL
terminal contact the respective projections as shown.

4) Install the two springs and install the armature on the front
bracket while pushing the brush terminal into the holder.

[4]MOTOR
WIRES
5) Wrap the armature shaft with a shop towel or equivalent YOKE ASSEMBLY
material, and hold the shaft wit!\ pliers. [6] FRONT BRACKET
6) Pulling the two motor wires of the yoke assembly side, install
the armature/front bracket assembly on the yoke assembly.
2
If it is hard to install the armature/front bracket assembly on £III\RNISHED
the yoke assembly, check whether the armature shaft is out TEFLON TUBE
of position.
(3]
7) After installation, check the armature for smooth rotation, ?s*r;fNng%ﬁ:’u
and tighten the two 4 x 16 mm screws.
8) After tightening the two 4 x 16 mm screws, connect the motor uI]IRE HOLDER
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. (4]
GROMMET (2) -

9) 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 N-m (0.14 kgf-m, 1.0 Ibf-ft)
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10} Tape the varnished teflon tube with heat resisting tape, so [31HEAT RESISTING TAPE
that the distance from the wire holder end to the tube end is (WRAP BY TWO OR

12 mm (0.5 in) or less as shown.

11} Install the power tilt motor assembly on the power trim/tilt
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.

12) Bleed air from the power trim/tilt assembly without mounting
on the outboard motor (P. 14-18).

I l THREE WINDS.)

-

[2]
VARNISHED
TEFLON TUBE

'\J‘
(\

12 mm
{0.5in) .
or below

(|
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15. STEERING ROD/REMOTE
CONTROL BOX BF1TonTa0A

1. STEERING ROD 3. CONTROL PANEL (OPTIONAL PART)
2. REMOTE CONTROL BOX (OPTIONAL PART)

1. STEERING ROD

a. REMOVAL/INSTALLATION

TILTING BOLT
CAP
% [2]
STEERING PLATE 10 x 28 mm STUD BOLT (2)
(Optional part) {Optional part)
(81
10 mm SELF-LOCKING
NUT (2) /4
(Optional part) {t\\\“\\\ 5

,\e~

INFE) v
7 N7 ¢

L ®
R

3/8-24 UNF BOLT

22 Nem (2.2 kgfem, 16 Ibf+ft) |\;§

{61 10 mm WASHER @ —S

[3]
_@ STEERING ROD
[5] STEERING ROD
COLLAR

[4]
3/8-24 UNF SELF-LOCKING
@ NUT (2)

22 Nem (2.2 kgfem, 16 Ibf-ft)
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2. REMOTE CONTROL BOX (OPTIONAL PART)

a. DISASSEMBLY/ASSEMBLY

¢ SIDE-MOUNT REMOTE CONTROL BOX

REMOTE CONTROL CABLE:
[21
CONTROL 5 x 25 mm SELF-TAPPING
BOX COVER C SCREW (7)
2 Nem (0.2 kgfem, 1.4 Ibfeft) |
[12}

6 mm LOCK PIN (2)

1]
6 mm WASHER (2)

[10]

(4]
REMOTE CONTROL
CABLE (Throttle side}

| ADJUSTMENT: P. 3-10 |

9}
5x 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
M | INSPECTION: P. 17-29
WARNING BUZZER

| INSPECTION: P. 17-30 |

[31
IGNITION SWITCH

| INSPECTION: P. 17-29

[10]
THROTTLE SWITCH

| INSPECTION: P. 17-30 |

[9] {4]

POWER TILT CORD
5 x 8 mm SELF-TAPPING
SCREW (2) CLAMP
[5]
8 16 mm HEX. NUT
[SF]’ARE EMERGENCY I 1.5 Nem (0.15 kgfem, 1.1 Ibfft)
STOP SWITCH CLIP
20 mm HEX. NUT
(7
22 mm NUT @
| 4.8 N-m (0.49 kgf+m, 3.5 Ibf-ft)
1111
INDICATOR LIGHT
[OIL PRESSURE LIGHT/

OVERHEAT LIGHT] \

| INsPECTION: P. 17-29

[6]
20 mm HEX. NUT
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SLIDING PLATE: -
5 x 10 mm SCREW
(2]
[26] 4 mm E-CLIP'
5 mm WASHER (3]
6 mm WASHER (2)
{25] FAST IDLE WHEEL
= O
NP
O QR
n=ryC
-l
[24] & s
FAST IDLE 2
SPRING
(23]
5 x 10 mm SELF-TAPPING
SCREW T~

[22] SPRING SETTING
PLATE T

[21]15 mm

WASHER = ——————l
1201

4 x 10 mm SELF-TAPPING ™ | _
SCREW =

|

/

[18] SWITCH START
CAM
(17]

6 x 6 mm PIN

ASSEMBLY:
Install in the concave area of the
control wheel as shown.

® 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.

[4]) 7 mm E-CLIP

[14]

[15]

[16]
CONTROL WHEEL

[51
8 mm WASHER

(6]

5 mm HEX. NUT
(71
5x 16 mm
HEX. BOLT

*‘4 /]

(8]
6 x 10 mm
SCREW

[9]
LINK JOINT
BRACKET

(10}
LINK JOINT
ARM

[111]
LINK JOINT
COLLAR (2)

[12]

SLIDING PLATE
[13)

SLIDING PLATE
COLLAR

13x13 mm
FAST IDLE DETENT ROLLER

12.7 x 23.9 mm
FAST IDLE DETENT SPRING

[1] SLIDING PLATE
COLLAR

{2] SLIDING PLATE
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REMOTE CONTROL LEVER:
(5]
4 6 mm HEX. NUT
4mm [6]
(3] WASHER (2) 5 x 10 mm SELF-TAPPING
8 x 35 mm HEX. BOLT SCREW
[2]
8 mm WASHER (7
(1] 5 mm WASHER
CONTROL WHEEL (8]
NEUTRAL SWITCH
SPACER
[23] [9]
28 mm WASHER FRICTION ADJUSTING
BOLT
(22
SHIFT LINK ARM
[10]
- THROTTLE FRICTION
211 -] BLOCK
9.8 x27.1 mm \4 [111 3 mm E-CLIP
SHIFT DETENT SPRING
T [12] 5 x 10 mm SELF-TAPPING
SCREW
P
{201 [13] SPRING SETTING
9x 10 mm PLATE
SHIFT DETENT ROLLER
[14]
6 mm WASHER
191
REMOTE CONTROL
BOX HOUSING A
[18]
HARNESS GUIDE
GROMMET
(171 [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 3]
NEUTRAL RELEASE
LEVER
4} [4]
EE\%%TE l;:IgNTROL 5 x 10 mm SCREW
[5]
LEVER SETTING

PLATE

(3]

[10] REMOTE CONTROL

gé R1Ez  mm SELF-TAPPING REMO
(1]
POWER TRIM/
TILT SWITCH
| INSPECTION: P. 17-26
[9)
WIRE HARNESS
CLIP
(71
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]
4] SWITCH
WIRE HARNESS PANEL
BAND CABLE

2l
BUZZER
BRACKET

[18]
CONTROL
PANEL

[17]
22 mm NUT

4.8 N'm
(0.49 kgfem,
3.5 Ibfsft)

)L 4 :
\ N\ AL 3
N2l g Zz
g @
{16]
16 mm HEX. NUT
1.5 Nem (0.15 kgfom,
1.1 Ibfeft) (6]
A TIE CABLE (2)
(71
SWITCH PANEL
HARNESS
[15] CONNECTION: P. 15-
EMERGENCY SPARE [ 8 |
LOCK CLIP
[14] [10] '
EMERGENCY CORD ﬁu';‘T"‘(;LANGE | INSPECTION: P. 17-30 |
. (13] ®

[8]
WARNING BUZZER

5 x 40 mm SCREW (4) [11]1 5 mm SPRING 1
WASHER (4} EMERGENCY STOP SWITCH

| INSPECTION: P. 17-29J

[12]1 5 mm WASHER (4)
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o SWITCH PANEL HARNESS Bl | BLACK | Br | BROWN
Y | YELLOW | O | ORANGE
CONNECTION: Bu[BLUE | Lb|LIGHT BLUE
Connect each switch wire as shown. G |{GREEN [ Lg|LIGHT GREEN
[2] R |RED P | PINK
1] mT"‘s)v"\‘,’ﬁ'(‘::“'M’ W|WHITE | Gr| GRAY
TO SWITCH PANEL CABLE
- S (3]
> Z 7 TN TO EMERGENCY
\ VAN \ STOP SWITCH
5 5 E o —r "
o — T~
= | @D
® 12 o
2 @

q'_
ox

METER HARNESS

|

G
Bl
!

BIéIY/ Y\C]
v/Bu{__]
~{]

s © 2 o | 23 o Bl
B/R——it HARNESS SIDE

T
Ej [61i

D1
:Q—-—Br
BI/R —D:)Z- BI/R

B|_Q: <}—BI-
>
Bl/Y == K}—3B1/Y -

©  CONTROL PANEL
o >  SIDE
e By 832 81D JBl—————
| o S o x &
@ ey {_K} BI/Y
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16. CABLES/SHIFT LINK
BRACKET/SHIFT ARM

HONDA
BF115A+130A

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

[2]
THROTTLE CABLE [Close side]

ADJUSTMENT: P. 3-10

[31
THROTTLE CABLE

[Open side}
| ADJUSTMENT: P. 3-10

~ A (
1] ¥ ’ Jb\J 2(2)
WP 6x42 (2
WIRE HARNESS (7 X
BANDS \ \
(10] LINK ROD ) '\g <
!
191 INS ~— R
REMOTE CONTROL CABLE : >
[Throttle sidel ?} A “‘f
INSTALLATION: P. 16-4 : / Ly &5 N
ADJUSTMENT: P. 3-10 ?‘\/ 'YC ~
(41
AN 2.0 mm COTTER PIN
L2
8]
REMOTE CONTROL CABLE [5] 5
[Shift side] 6 mm WASHER (5
INSTALLATION: P. 16-2 '—ﬁ
ADJUSTMENT: P. 3-13 {6] 6 mm LOCK PIN (2)
(71
SHIFT PIVOT (2)
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BF115A+130A

® SHIFT LINK BRACKET ASSEMBLY DISASSEMBLY/ASSEMBLY

(11

SHIFT LINK B 121

SHIFT LINK
BRACKET

|,

THROTTLE
ARM

[4]
/ 6 mm WASHER
4 @

) %@/Guz 2)

(8]
CLIP BRACKET D

N —— ]

SHIFT SHAFT

[5]
3 x 18 mm SPRING PIN (2)

REMOVAL/INSTALLATION:

» Do not reuse.

* Remove and install the 3 x
18 mm spring pins using
a commercially available
pin driver as shown.

(6] \
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.
—h i | )
1) Move the remote control lever fully to the “F” (Forward) side. —
2} Return the lever to the “N” (Neutral) position slowly.
[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)].
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4)
5)

6)

7)

8)

9)

t
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.

i o )
[ /
MARK (B)
1 [2]
MARK (A) MARK (B)
—f | )
—f} ‘
[3] MARK (C)
11 [2] [3]
NEUTRAL  ROLLER  DETENT SPRING
SWITCH

L

i

[6]

SHIFT ARM END AND
NEUTRAL SWITCH END
ARE IN ALIGNMENT.

[5]
SHIFT ARM

{1
SHIFT PIVOT

i

l!\—j_—j

[2]
MARK (C)
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12) Push on the shift fink A end lightly and check for play. If thére
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.

16) If the gear is not in neutral by moving the remote control
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

(1 (2]
MARK (A) MARK (C)

o N

{3) ADJUSTMENT
RANGE

[2]
[1]1 MARK (C) MARK (B)

[3] ADJUSTMENT
RANGE

{11
- g THROTTLE ARM

[2]
SHIFT PIVOT

[3]
WASHERS

LOCK PIN

[5] SHFT LINK A
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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) Remaove the silencer case (P. 3-10).

(2]
SHIFT ARM

INSTALLATION:
After installing the
shift arm, adjust the
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 Nem (0.25 kgfem,
1.8 Ibfeft)

6x12

[17]
NEUTRAL SWITCH
BRACKET

[16]
NEUTRAL SWITCH

INSPECTION: P. 17-26
INSTALLATION: P. 16-6

[15]
PURSE LOCK
cLp
{14]
NEUTRAL SWITCH
PLATE
[13]
26.9 x 2.4 mm O-RING
INSTALLATION:

* Do not reuse.
+ Apply grease to
the O-ring.

(4]
2.0 mm COTTER PIN

Do not reuse.

[3] [51

6x12
6 mm WASHER 6 mm WASHER

(6]
SHIFT BUSHING
(71
DETENT SPRING
6x12
’ 8]
NEUTRAL SWITCH

2P CONNECTOR

WIRE HARNESS

CcLIP
{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. M 1
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
left stopper.

2) With the shift shafts A and B in contact with their respective
stoppers, turn the shift shaft B so that its gear is above the
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.

® 14 x 26 x 6 mm OIL SEAL
INSTALLATION:

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
flange bolt.

2) Wind the tape around the shift shaft B as shown.

3) Apply grease to the oil seal lips and the circumference, and
install the oil seal with the lips toward down.

* Perform the same procedure when the 14 x 26 x 6 mm oil
seal is mounted on the seal holder.

e NEUTRAL SWITCH
INSTALLATION:

Move the shift arm and be sure that the arm end does not contact
the neutral switch wire.

STOPPER

[6]
MOUNTING CASE
(4]
SHIFT
SHAFT A
STOPPERS
[
14 x 26 x 6 mm
OIL SEAL
[6]
UPS 4‘ 2]
] TAPE
(51
SEAL —-"::l
HOLDER P_
A <> ™ [3]
{4] SHIFT SHAFT B O-RING
1
SHIFT ARM

[3]

2}
clvElggR AL SWITCH Arm end must not

contact the wire.
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17. ELECTRICAL EQUIPMENT BP L eAToon

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]

- OVERHEAT SENSOR
No. 1/No. 4 IGNITION COIL | TROUBLESHOOTING: P. 5-40
INSPECTION: P. 17-28
Z_ [
- < =
f o ] §
TROUBLESHOOTING: P. 5-11 P - E
= (RN
s (\‘ ~4|\\£§\\=(“ \\“&.
i NERNN
| PLL I
[10] i el
No. 2/No. 3 IGNITION COIL el "(‘("m,%;K
. ] ) Lo,
| INSPECTION: P. 17-28 | S ,‘,m«@\_,l

(9]
POWER TILT RELAY 1 BTSN TN

| INSPECTION: P. 17-27 |

{8]
10A FUSE BOX

INSPECTION: P. 17-25

(71
30A FUSE BOXES (31

: 90A FUSE BOX
INSPECTION: P. 17-25 | [INSPECTION: F 1725

[4]

STARTER MAGNETIC
(6] SWITCH
POWER TILT SWITCH [INSPECTION: P 1725
INSPECTION: P. 17-26 51

STARTER MOTOR
INSPECTION: P, 17-13 |

17-1



HONDA

BF115A-130A
131
ECT SENSOR
TROUBLESHOOTING:
(21 P.5-26
OIL PRESSURE SWITCH "
INSPECTION: P. 17-28 5]
(] "I;RSC_)ZL‘I‘BLESHOOTING. Lo ANATOR
FUEL INJECTORS INSPECTION: P. 6-5 and 7
INSPECTION: P. 5-45
TROUBLESHOOTING:
P. 5-50 and 52
6]
MAP SENSOR
TROUBLESHOOTING:
\ P. 5-20

! (7]
/) IacvALVE
TROUBLESHOOTING:
P.5-33

U
22207
) ==
f “~Z
é»’. o ‘,&n -

(8]
TP SENSOR

TROUBLESHOOTING:
P. 5-22

(91
MAIN RELAY

INSPECTION: P. 5-49
TROUBLESHOOTING:
P. 5-53

(10]
NEUTRAL SWITCH

[11]
FUEL PUMP UNIT | INSPECTION: P. 17-26

121
IAT SENSOR INSPECTION: P. 5-48 j

TROUBLESHOOTING:
P. 5-28
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[2]
TRIM ANGLE SENSOR

INSPECTION: P. 17-26

(1l
POWER TILT MOTOR

INSPECTION: P. 14-25
and P. 17-26

¢ REMOTE CONTROL BOX

(51
14] POWER TRIM/TILT
INDICATOR LIGHT SWITCH
[OIL PRESSURE LIGHT/ -P. 17-26
OVERHEAT LIGHT] | INsPECTION: 26 |

| INSPECTION: P. 17-29

[3]
THROTTLE SWITCH

| INSPECTION: P. 17-30

[2]
IGNITION SWITCH

| INSPECTION: P. 17-29

[l
EMERGENCY STOP
SWITCH

|

INSPECTION: P. 17-28 |—

[6]
WARNING BUZZER

INSPECTION: P. 17-30
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¢ CONTROL PANEL
(1 [21
WARNING BUZZER 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 )

[1] |

INDICATOR LIGHT
[MIL/ALTERNATOR
INDICATOR LIGHT]

| INSPECTION: . 17-28
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BF115A-130A
a. REMOVAL/INSTALLATION
1) Remove the engine cover (P. 3-5) and the silencer case (P. 3-10).
2) Remove 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 (31 2P CONNECTOR
WASHER (2) s HARNESS [5]
(1 INDICATOR
MAIN RELAY 3P CONNECTOR
INSPECTION: P. 5-49 6x12(3) 6]
TROUBLESHOOTING: SWITCH PANEL CABLE
P. 5-53 ? 14P CONNECTOR
[7] REMOTE CONTROL CABLE A
[21) 14P CONNECTOR
RELAY GROMMET (2) , (8]
[20] N 6 x 30 (2)
COLLAR (2) | 12 Nem (1.2 kgfem, 9 Ibfeft)
[19]
MAIN RELAY
4P CONNECTORS
g
?J SEPARATE CASE
6x12
[18] / / 5310
CONNECTOR BRACKET B (10}
g ? CABLE CLIP

| INSTALLATION: P. 17-6

(171
WIRE CLAMP

[16]
REMOTE CONTROL
PLATE

[15] STl]\RTER CABLE
REMOTE CONTROL
CABLE A

1141 113] [12] UNDERCASE GROMMET A
6 mm WASHER 6 x 40 mm HEX. BOLT | INSTALLATION: P. 17-6
[ 10 Nem (1.0 kgf+m, 7 Ibfet) |
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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.

® 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
ﬁéUTRAL SWITCH [6]
2P CONNECTOR REMOTE
CONTROL
2] CABLE A
\WIRE HARNESS 14P CONNECTOR
CLIP
[1
NEUTRAL \
SWITCH
WIRE

@ ) | S \ o
(11] /

MAIN RELAY

[10]
MAIN RELAY m
WIRES WIRE CLAMP
[9] MAIN RELAY
4P CONNECTORS  [8] CONNECTOR

BRACKET B

i {21 REMOTE CONTROL

REMOTE CONTROL CABLE [SHIFT SIDE]

CABLE [THROTTLE SIDE]

(61
INDICATOR
WIRE [31

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
WIRE

(8l
WHITE TAPE

71 {6l

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).
[ [3]
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.

6x123) () QONa.)

[11] (O
CABLE PLATE

[5]
POWER TILT SWITCH STAY

{101 10 mm WIRE

HARNESS CLIP
[6]

(9] CABLE PLATE POWER TILT SWITCH
INSTALLATION: i
Clamp only the positive (+) starter [ INSPECTION: P. 17-26
cable as shown.

911 71
NEGATIVE (-) (8] UNDERCASE GROMMET G
STARTER CABLE TIE
- CABLE
INSTALLATION:
Tie up the cable tie and cut the
[9]-2 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. g"ll' ARTER MAGNETIC
SWITCH 2P CONNECTOR

+ Connect the cables properly by referring to the cable/harness routing (P. 2-31).

Remove the ECM cover.

[1] WIRE CLAMP

(2]
STARTER MAGNETIC
SWITCH

INSTALLATION:

clamp the starter
switch wire.

Clamp the positive (+) and the
negative (-) terminal wires and

INSPECTION: P. 17-25J

(3]
magnetic

[17]

6 mm WASHER (2)
6 x 25 (2)

[16]

POSITIVE (+) STARTER

MAGNETIC SWITCH
TERMINAL WIRE

INSTALLATION: F. 17-10

[15])
6 mm HEX. NUT (2)

4.9 Nem (0.5 kgfem,
3.6 Ibfsft)

[14]

NEGATIVE (-) STARTER
MAGNETIC SWITCH

TERMINAL WIRE

INSTALLATION: P. 17-10 |

6x14
[12}
10 mm WIRE HARNESS CLIP
INSTALLATION:

cable.

Clamp the positive (+) starter

11
cLip
BRACKETE

[10]
STARTER MOTOR

RUBBER
CUSHION (2)

DISASSEMBLY/
ASSEMBLY: P. 17-11, 12, 17 and-18
INSPECTION: P. 17-13 through 16

6]

8 mm HEX. NUT

[4} 10.8 Nem (1.1 kgfem,
MOUNT 8 Ibfeft)

COLLAR (2)

POSITIVE (+) STARTER CABLE
INSTALLATION: P. 17-10 |

e

(8]
10 x 35 (2)

| 39 Nem (4.0 kgfem, 29 ibfeft)

9]
54.4x3.1mm
O-RING

Do not reuse.
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e STARTER MAGNETIC SWITCH TERMINAL WIRE  [f3] 27 6 HEX_NUT
POSITIVE (+) ;
INSTALLATION: TERMINAL WIRE ¢\ \

<Positive (+) terminal wire side>

1) Connect the positive (+) terminal wire to the starter magnetic
switch with the caulked part toward you.

2) 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 Ibfft}
<Negative (-) terminal wire side>

1) Connect the negative (-) terminal wire to the starter magnetic
switch with the caulked part toward you.

2) 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 N-m (0.5 kgf-m, 3.6 Ibf-ft)

3) After connecting the terminal wires, set the covers over the
respective terminals securely.

® POSITIVE (+) STARTER CABLE
INSTALLATION:

1) 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)

2) After connecting the cable, set the cover over the terminal
securely.

(3]
STARTER
MAGNETIC
SWICTH

[2]
6 mm HEX.
NUT

faN\

r?“ J,

2.

[51
Connect with
the caulked

part toward you.

[4] NEGATIVE (—)\
TERMINAL WIRE

[1] STARTER

MOTOR
(2]

(4]
STARTER 10°
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] (31
BRUSH HOLDER BRUSH
ASSEMBLY: SPRING (4) 5]
P.17-18 (4] BRUSH SET

CLIP [ INSPECTION: P. 1713

(1
PACKING (3] (71
PLATE REAR BRACKET
ASSEMBLY:
Apply grease to
the armature in-

stallation part.

[8]
BOLT SCREW (2)

5 Nem (0.5 kgfem,
3.6 Ibf-ft)

91
5 x 8 mm SCREW (2}

_@ \,,_; . 2.5 Nem (0.25 kgf-m,
S X ENA

1.8 Ibfeft)
[16]

[10]
YOKE

ASSEMBLY: P. 17-18
Make sure there are no
obstructions on the
magnets.

{15]
STARTER SOLENOID [11] ,
ASSEMBLY ARMATURE

INSPECTION: P. 17-15 | _@ INSPECTION: P 17-13

-@ [12] PLANETARY | Visually inspect the commutator

yrﬂm FLANGE NUT [13] STEEL GEAR (3) surface for dust, rust or other damage.

BALL If necessary, wipe it with a clean lint-

10.8 Nem (1.1 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).

[3]

PINION GEAR STOPPER —ﬁ

l Do not reuse. [4] PINION GEAR

[2]

PINION GEAR 51

SNAP RING FRONT BRACKET
DISASSEMBLY/ ASSEMBLY:
ASSEMBLY: P. 17-17 P. 17-18
Do not reuse.

(1
6 x 22 mm SCREW (2)

6 N+m (0.6 kgf*m, 4.3 Ibf-ft) |

[10]
SNAP RING
DISASSEMBLY/

ASSEMBLY: P. 17-17
Do not reuse.

{91
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.

1]
STANDARD SERVICE LIMIT 1 aroN
DEPTH
0.4-0.5 mm '
(0.016 - 0.020 in) 0.2 mm (0.008 in)

¢ ARMATURE

Check the armature and shaft gear for wear and damage.

¢ COMMUTATOR O.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)

COMMUTATOR
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(1
DIAL GAUGE

¢ COMMUTATOR RUNOUT

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})

¢ COMMUTATOR CLEANING

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.
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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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¢ OVERRUNING CLUTCH [2] GEAR SHAFT
ASSEMBLY

1) Check the overruning clutch for smooth axial movement.
Clean 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
clutch. 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. O
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 E)\]IERRUNNING x
gear must be inspected. CLUTCH

e 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 ~ SROTCH ASSEMBLY AND
OF CASE [2] OF CASE MATING SURFACE
WIRE, GROMMET AND
REAR BRACKET 1
SWITCH MOUNTING

| . . SCREW

F 4

(7

SCREW AND REAR BRACKET [6] PACKING AND FRONT

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 1 ©

1) Connect to the battery as shown. Turn the switch ON and let @ 12v

the pinion gear extend. C BATTERY

CAUTION: 2

Do not turn the switch ON f than 10 ds. [l
0 not turn the switc or more than 10 seconds l S TERMINAL

2)

3)

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.

Remove the snap ring from the groove of the overrunning
clutch.

ASSEMBLY:

1)

2)

3)

Let the pinion gear extend in the same procedure as
disassembly.

Install a new pinion gear stopper on the overrunning clutch.
Install a new pinion gear snap ring in the groove of the
overrunning clutch.

Install the snap ring in the groove of the pinion gear stopper.

e SNAP RING
DISASSEMBLY:

1)

2)

Prepare a pipe to the following specifications.
» 1.D.: approx. 11 mm (0.4 in)
« 0.D.: approx. 15 mm (0.6 in)
» Length: approx. 20 mm (0.8 in)

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. I

[2) OVERRUNNING CLUTCH

[1] PINION
GEAR

[31

SOCKET OR
EQUIVALENT

0.D.: 28.2 mm (1.1 in)

(8] I.D. :23.0 mm (0.9 in}

PINION GEAR

SNAP RING 4]

- SNAP RING
(5]

PINION GEAR

GEAR SHAFT
STOPPER STOPPER
[1] PINION GEAR 2]
+{6] OVERRUNNING
PINION GEAR CLUTCH
ASSEMBLY [
1l [2] GEAR SHAFT
PIPE STOPPER
X
4}
OVERRUNNING (31 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 [
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]
L [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 {1] PROJECTION

groove of the gear shaft stopper.

¢ FRONT BRACKET/YOKE/BRUSH HOLDER

ASSEMBLY:

1)

2)

3)

4)

5)

Install the armature in the yoke.

Assemble the yoke and front bracket by aligning the
projections on the yoke with the dents in the front bracket.

Assemble the brush set and spring plate with the brush
holder, and secure with the clips.

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.

Install the rear bracket, and tighten the two 5 x 8 mm screws
and the two bolt - screws to the specified torque.

TORQUE:
Bolt screw: 5 N-m {0.5 kgf-m, 3.6 Ibf-ft)
5 x 8 mm screw: 2.5 N-m (0.25 kgf-m, 1.8 Ibf-ft)

[2]
DENT

4]
YOKE [3] FRONT BRACKET
[1] GROMMET
[2]
DENT
[4]
BRUSH HOLDER
ASSEMBLY [3] YOKE
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b. FUSE BOX/POWER TILT RELAY

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 the opening of the

(4]

[2] POWER TILT RELAY Stwit!
RELAY INSULATOR INSPECTION: P. 17-27 lp facing up.
— (6] WIRE HARNESS
(ol (3] CLIP (2)
COLLAR (2) 181
GROMMET (2) [7]1 10A BLADE FUSE (2)
INSPECTION: P. 17-25
6x25(2)
(8]
/” FUSE BOX
/( l COVER (3)
(9] 30A BLADE
A VV FUSE (4)
d ‘@ INSPECTION:
o P.17-25
@
N
=_ )
%@@
[14]
POWER TILT MOTOR
2P CONNECTOR Ny,
6x12
[13]
POWER TILT RELAY
GROUND WIRE
INSTALLATION:
Connect at 90° from the horizontal (12l 30A FUSE BOXES
line as shown. RELAY BRACKET | INSTALLATION: P. 17-20
. [11]
% 10A FUSE BOX

INSTALLATION: P. 17-20 |
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® 30A/10A FUSE BOX -
INSTALLATION: o 10A FUSE BOX al
Install the 30A fuse box identified with the white tape around 30A FUSE

the wires at the right side of the relay bracket as shown.

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} [41
WIRE CLAMP (2) PULSER COIL [5]
INSTALLATION: CONNECTOR WIRE CLAMP
(1] Install with the opening msi:ﬁl\;vl.iﬁ.\r:g?;pening
ECM COVER facing up. toward down.
2]
TRIM ANGLE
SENSOR
3P CONNECTOR

/ =@
| ST T
A & A 4 =
' ’:3: i gj;'
|EEr e U
RETaE =~
AN [m
s,
: H Cg
AP ~ - .
[18] N P W B
REMOTE
CONTROL
CABLE A [12]
CONNECTION: SENAONGLE CONNECTOR
P.17-23 BRACKET A
[17] [13]
CABLE TIE POWER TILT RELAY
INSTALLATION: 2P CONNECTOR
Tie up the cable tie and cut [14)
the cable tie 5 mm (0.2 in) POWER TILT SWITCH
from the tie-up point. 3P CONNECTOR
[15]
WIRE HARNESS CLIP (2)
INSTALLATION:

Install with the opening
toward the left.

[6]
To OVERHEAT SENSOR

(71
To STARTER MAGNETIC
SWITCH

18]
™ WIRE CLAMP

INSTALLATION:
Install with the opening

[8]

WIRE CLAMP
INSTALLATION:
Install with the opening
facing up.

[10] 10A FUSE CONNECTOR
| INSTALLATION: P. 17-23 |

[11] 30A FUSE
1P CONNECTOR

| INSTALLATION: P. 17-23 |
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* Set the clamps in the designated positions securely by referring to the cable/harness routing (P. 2-31).

[4]

(2 CASE GROMMET (4)
6 mm WASHER (4) CASE
(3] COLLAR (4)
6 X 25 (4) ECM CASE
(1
ECM
TROUBLESHOOTING:
P. 5-11
]
= l;d
q_| L ﬂ;
(7
OVERHEAT SENSOR
CONNECTOR
[16]
6 x 16 (2)

| 5 N*m (0.5 kgfem, 3.6 Ibf-ft) |

(8l
(15]

No. 1/No. 4 IGNITION COIL

INSPECTION: P. 17-28
INSTALLATION: P. 17-23

[14]
IGNITION COIL
SUSPENSION (2) [9] HIGH TENSION CORD
- CLAMP B
No. 2/No. 3 IGNITION COIL (121 CLIP A [10] HIGH TENSION CORD
INSPECTION: P, 17-28 CLAMP C
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
i [1] 2]
INSTALLATION: No. 1/No. 4 No. 2/No. 3
Connect the ignition coil wires to the respective ignition coils as IGNITION COIL IGNITION COfL
shown.
Bl G Bl G
5 s
T BI/Y T Bl/Bu
v/BI } Y/BI
L

© 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) Set the 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.

(51
30A FUSE
1P CONNECTOR

(4]
10A FUSE
CONNECTOR

{31
IGNITION COIL
SUSPENSION

[1]1 IGNITION COIL
SUSPENSION

&) o
REMOTE { — e [ e — } STARTER

4]

CONTROL | oo i 00— | MAGNETIC
CABLE A so—A—==—J swiTcH
L. ANG - wn ol ]
LE| o .| BLUE
SENSOR { w1 connecToR
[1JREMOTE i
CONTROL {
CABLE A prsp——
[2] — e
POWER TILT —W“_“!I:f[‘:'—:w' o
o |
SWITCH L 1 Seen
] | _ CONNECTOR
1 com H
REMOTE —La——[:l—!fw/—} (7]
CONTROL | —u—{=—1 »— ] POWERTILT
CABLE A i RELAY
—a—H |
iy ==
(8] RED
CONNECTOR
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a. REMOVAL/INSTALLATION
« Disconnect the positive (+) and the negative (-) starter cables from the battery.
1] .
FUSE BOX COVER (3]
INSTALL{\TION: [2) To POSITIVE (+)
Install with the longer 5x 10 mm STARTER CABLE
hook toward the engine. SCREW-WASHER (2)
[4]
5x9 mm
BOLT-WASHER (2)
(18] (51
Longer hook To ALTERNATOR
TERMINAL
6 x 25 (2)
|

[14] u\-—/

90A SPARE FUSE

INSTALLATION:
Install the fuse so that you \‘é

(61
6 mm WASHER (2)

can see the stamped side. [71
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.

{9l
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] POSITIVE (+) STARTER  [2] POSITIVE (+)
<90A fuse box> MAGNETIC SWITCH STARTER CABLE
There must be continuity between the positive (+) starter cable TERMINAL WIRE [5] 10A FUSE
and the 90A fuse cable. T CONNECTOR

<30A fuse box {Identified 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. (7] (8] (8l
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. %
[N\ ,

pis] Dl i

i 10A] [ 30A| [ 30A

TP

{9]
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”)

SWITCH RELEASED
{Shift lever in “F” or “R")

Continuity

No continuity

¢ POWER TILT SWITCH

o 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.

[l
NEUTRAL
SWITCH

[3] POWER TILT SWITCH .
3P CONNECTOR (4]

Lg wiBl Lb
uP O——1—O
DOWN Oo0————0
O—C: Continuity
¢ POWER TILT MOTOR

Check for continuity between the terminals.

o TRIM ANGLE SENSOR

Attach the tester leads to the trim angle sensor connectors and
measure the resistance.

)

) —~
SRS
BT

o

)1
{11 POWER TILT MOTOR
2P CONNECTOR

Resistance between
. 4-6kQ
Light green/black and Black
Resistance between
Yellow/blue and Black 2.7-43ka

[2] Yellow/
[1] Blue

Light green/
Black

[4]
TRIM ANGLE SENSOR
3P CONNECTOR
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© 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. [11
GROUND WIRE

Between Green and Black Continuity

Between Blue and Black Continuity

Between Green and White No continuity

Between Blue and White No continuity

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:

{71
Light blue [5] White

(6]
Light green

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

(6]
Blué

71
Green

(1l
Connect to eac!

terminal one by
one.

[8] 12V BATTERY
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¢ INDICATOR LIGHT [MIL, ALTERNATOR INDICATOR [(1)
LIGHT] ALTERNATOR
INDICATOR
* Use a known-good battery for the test. LIGHT \
[7] Switch 1
Route the indicator light cable as shown. Connect the switch 1 [3] (6]
to the red/blue terminal and the switch 2 to the white/blue Eﬂ Red/Blue Switch 2
. . @
terminals respectively, and apply the 12V voltage. (4] ——
White/ o—1

Switch 1 ON: Alternator indicator light should be ON. @3 Blue iji—
Switch 2 ON: MIL should be ON. / 5l— = [8]

Q ©) Yellow/Black 12V BATTERY

[2] MIL

o PULSER COIL [1]

Brown/Blue Brown/Red

Measure the resistance between the terminals shown.

Resistance between
Gray/White and Brown/Red

Resistance between
Orange and Brown/blue

970-1,170 Q

* For pulser coil replacement, see page 6-9.

¢ IGNITION COIL [1] <PRIMARY SIDE>

<Primary side resistance>

Measure the resistance of the primary coil between the two
terminals.

Resistance 0.60-0.72Q

<Secondary side resistance> [1] <SECONDARY SIDE>

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.

Resistance 25-38 kQ I

+ For ignition coil replacement, see page 17-22.
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¢ OIL PRESSURE SWITCH

1) Disconnect the oil pressure switch wire.

2) Attach the tester leads to the contact point of the terminal
and the body, and check for continuity.
There must be continuity.

¢ IGNITION SWITCH

Check for continuity between the terminals with the switch in
each position.

Color E IG BAT LO ST
{Black) {Black/ | (White/ | (Black/ | (Black/
Position Red) Black) Yellow) | White)
OFF O——-0
ON O——0
START O O O
O—C: 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 BI, 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.

j {4] Black
[5] Black/Red

0 12] GREEN LAMP

RED LAMP
uk
&

(4]
The color in brackets is for the side-mount remote

control type only.

BI/Y [Gr (3] 12V
BATTERY

Emergency stop switch clip Continuity
Engaged No
Disengaged Yes
Engaged and button pushed Yes

[1] SWITCH CcLIP
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¢ WARNING BUZZER

» Use a known-good battery for the test.

Connect the black/yellow terminal of the warning buzzer to the
positive (+) terminal of the 12V battery and the yellow/green
terminal to the negative (-) terminal of the battery. The warning

buzzer should sound.

® THROTTLE SWITCH [Side-mount remote control
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.

122v

=
¢ )

3
H
=y

{1
Light/Black

Black/Green
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18. OPERATION BF115A+130A

1. PROGRAMMED FUEL INJECTION SYSTEM (PGM-FI)

1. PROGRAMMED FUEL INJECTION SYSTEM (PGM-FI)

The BF115A/BF 130A 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 o
SENSOR 1
PULSER COIL BASIC INJECTION No. 1 /No. 4
SENSOR 2 DURATION FUEL INJECTOR
No. 2/No.
MAP SENSOR COMPENSATION | OES INELTOR
ACCELERATION/ |
TP SENSOR | DECELERATION
COMPENSATION
ENGINE
ECT SENSOR ™  TEMPERATURE
COMPENSATION
SUCTION
IAT SENSOR Il TEMPERATURE
COMPENSATION
BATTERY VOLT. VOLTAGE
AGE > COMPENSATION
FULL THROTTLE
FUEL INCREASE
COMPENSATION
FUEL PUMP CONTROL MAIN RELAY
FUEL PUMP
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® 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.

No. 1 CYLINDER
D RATION CYCLE ICOMPRESSION' COMBUSTIONl EXHAUST | SUCTION |COMPRESS|ON| comausnoul

No. 2 CYLINDER
OPERATION CYCLE | SUCTION [COMPRESSION| COMBUSTION| EXHAUST | SUCTION |COMPRESSION]|

No. 3 CYLINDER
OPERATION CYCLE | COMBUSTION| EXHAUST | SUCTION |COMPRESSION| COMBUSTION | EXHAUST |

No. 4 CYLINDER
OPERATION CYCLE | EXHAUST | SUCTION |COMPRESSION| COMBUSTION | EXHAUST | SUCTION |

PULSER colL sEnSOR 1 -\ —— W N— N — N
PULSER COIL SENSOR 2y —— W — Y — -

((No. 1 FUEL__E[ Y v

INJECTOR

No.2 FUEL __| Y

CASE A< INJECTOR : :

No.3 FUEL __| Y

INJECTOR :

| No. 4 FUEL | Y
INJECTOR —

. s
No.1FUEL | Y
INJECTOR —

No. 2 FUEL | +
- CASE B« INJECTOR :

No. 3 FUEL v
INJECTOR ~; .
| No. 4 FUEL __| | Y
INJECTOR

T
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o 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.

e Compensation of injection amount

Compensation item Belated sensor and input 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 L .
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-
. gular velocity of the throttle valve during deceleration, and
At deceleration TP sensor AT . . .
decreases the injection amount during deceleration with
the throttle valve close to the full-close position.
Suction air temperature IAT sensor Compensates the fuel injection amount according to the
suction air temperature.
. When the engine temperature is low, it increases the fule
Engine temperature ECT sensor L . . .
injection amount according to the intake maniold vacuum.
. Compensates the delay of the fuel injector operation caused
ry v v n .
Battery voltage Battery 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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e ECM

The ECM, a brain for the fuel injection control system, ignition timing control system and the idle 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 faulty, 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

I PULSE COIL SENSOR 1 I—o persenaneneaneses el No.1FUEL lmscronJ
z g1
| FUEL H
| INJECTION :

l PULSE COIL SENSOR 24]-—- ! CONTROL —-|7 No. 4 FUEL INJECTOR J
f1GNMON i | o of  No. 2 FUEL INJECTOR I
itmung ([
| CONTROL :

MAP SENSOR I-—— H { —-I No. 3 FUEL INJECTOR I

; IDLE

i contROL |
I TP SENSOR 4‘——— —-I ML l
! FAIL-SAFE !
| ECT SENSOR |-—— { FUNCTION | ——[ MAIN RELAY l——l FUEL PUMP
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EMERGENCY STOP TRIM ANGLE SENSOR
SWITCH 5V POWER SOURCE
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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
PULSER COIL ELECTRICALLY
SENSOR 1 ON TIME |
IGNITER IGNITER COIL
PULSER COIL BASIC IGNITION | |
SENSOR 2 J TIMING
SPARK PLUG
MAP SENSOR COMPENSATION
|
ENGINE TEMPERATURE
ECT SENSOR COMPENSATION
SUCTION AIR TEMPERATURE
IAT SENSOR COMPENSATION
TP SENSOR > |DLING COMPENSATION
® ignition 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 To obtain good running performance, it advances the igni-
P ECT sensor tion timing according to the engine temperature when it is

compensation

low.
High tempe.rature ECT sensor, IAT sensor Protects the engine by ret.ardmg the |gnm_on tilmlng by a
compensation given angle when the engine temperature is high.
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o |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
~. B;DY
Q
IAC VALVE
r
by
ECM
\ N UNDER- MAIN =
N\ > WATER | RELAY
EXHAUST! L |'1
ECM
PULSER COIL
TARGET IDLE
ECT SENSOR SPEED
? 1 FAST IDLE TABLE g‘;ﬁﬁ{’éﬁ{f“‘ -— |SAE?\ISOR
IAT SENSOR ¢ :
FEED BACK
—»{ COMPENSATION 5
7 SENSOn >l AIR TABLE
NEUTRAL
SWITCH _
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o 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 OIL
SPEED PRESSURE detectred.
[min {rpm)}
A l ENGINE ENGINE
SPEED
UNDER WAY
JNDEF DROPS INCREASES

1,800 Min™T {rpm) |ooeereommsemsesmse s
T PROBLM CORRECTED

TIME
(DURATION}
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o Overheat alert system

When the ECM receives the voltage signal from the overheat sensor 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 speed.

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) 'ENGINE STOPS

|

TIME
(DURATION)
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® Aiternator 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

Warning when the alternator is not generating power (e.g. alternator at a stop, open

Stop of power ge i oo
potpo generation excitation circuit inside alternator, etc.)

Warning when the battery voltage sensing terminal (S terminal) is disconnected

Disconnected ing termi . NN
sensing terminal {e.g. connector disconnected, open circuit in harness).

Disconnected charging output Warning when the battery charging output terminal (B terminal) is disconnected
terminal {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).

Warning when the battery voltage drops to approximately 10V or below (warning

Low volta . . s .
ge for prevention of dead battery caused by excessive application of electric load, etc.)

® Overrev limiter system

The ECM interrupts the ignition at all cylinders when the engine speed is 6,350 + 50 min? (rpm).
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¢ Indicator light/buzzer operation mode list

See the following table for problem indication of the alert/warning system (including the PGM-FI warning system).

OVERHEAT LIGHT (RED)

Sensor/light Problem with sensor system Control of light/buzzer
Oil pressure| Overheat Altenator | Oil pressure | Overheat ﬁl(tj?‘;:tagror MIL (Red) Warning
Engine condition switch sensor warning | light (Green) | light (Red) light (Red) buzzer
Sounds
ON ON ON A
At start ON OFF ON (2 sec.) (2 sec.) ON (2 sec.) :\’Av/ln(t::hv:,shgrl‘\l
Normal operation OFF OFF OFF ON OFF OFF OFF OFF
. ON
Low oil pressure ON OFF OFF OFF OFF OFF OFF (Continuous)
ON
Overheat OFF ON OFF ON ON OFF OFF (Continuous)
Low oil pressure & ON
overheat ON ON OFF OFF ON OFF OFF {Continuous)
ON
Abnormal alternator OFF OFF ON ON OFF ON OFF (Intermittent)
Ab ON
normal 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-F| & ON
abnormal alternator OFF OFF ON ON OFF ON ON {Intermittent)
Low oil pressure & ON
abnormal PGM-Fl ON OFF OFF OFF OFF OFF ON {Continuous)
uerheat & abnormal OFF ON OFF ON ON OFF ON | icomimous)
ALTERNATOR
OIL PRESSURE INDICATOR
LIGHT (GREEN} LIGHT (RED)

(O O)
@
@

¢ [~ o

MIL (I/RED)
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19. WIRING DIAGRAM
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BF115A*BF130A Paper Book Part No. 66ZW500Z

PREFACE CONTENTS

This supplement describes the major differences
between the following modeis 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
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PUBLICATION ARE BASED ON THE LATEST
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Honda Motor Co., Ltd.
Service Publications Office

. The marked section contain no changes. They are not
covered in this manual.
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OUTLINE OF CHANGES BF115A°BF130A

[2] Model
[1] tem

[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

" m

[8]
Taper roller
bearing

[9] I [101
30 x 62 x 40 TAPER 30 x 62 x 21.25 TAPER
, ROLLER BEARING ROLLER BEARING




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]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 oit to the circumference
of the taper roller bearing.
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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

UNIVERSAL BEARING
PULLER (Commercially
available)

[31

UNIVERSAL BEARING
PULLER (Commercially
available)

2]
TAPER ROLLER BEARING
(INNER RACE)

(1l
VERTICAL SHAFT

[2]
DRIVE SHAFT B

/ 07964-MB00200

(31

TAPER ROLLER
BEARING (INNER
RACE)

(4]
(Apply gear oil to the inner
wall and roller section.)
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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:

* Be sure that the ends of the special tool securely set on
the inner part of the taper roller bearing and on the
hydraulic press table respectively.

* Take care not to damage the threaded part (i.e. pinion
gear nut installation part) at the end of the vertical
shaft.

TOOL:

Drive shaft B 07964-MB00200

[9]
VERTICAL
SHAFT

(8]

TAPER ROLLER
BEARING (INNER
RACE)

(7]
DRIVE SHAFT B
07964-MB00200

[1] PRESS (2]
PINION GEAR
NUT

[3]
_«— PINION GEAR

14]
L/_ PINION GEAR

SHIM

[5]
j Both ends must
set on the inner
part of the taper
roller bearing
and on the press
table securely.

[6]1 HYDRAULIC PRESS
TABLE
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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) Wipe the tapered part of the vertical shaft and pinion gear

2

3

4

)

)

—_—

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 Ibf-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.

¢ There must be no wobbling in the special tool. It must
securely set on the pinion gear.

TOOL:

Gauge adapter, 100 mm 070PJ-2Y30100

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

[4]
PINION GEAR

(3]

VERTICAL SHAFT

{2}

(1]
GAUGE ADAPTER,
100 mm

~
070PJ-ZY301 00//'/

e

[3]
BEARING SIDE

TAPER ROLLER — >~

[2] PINION GEAR SIDE

o —.
~
e

NUT

[4] BOLT {2)

{2]
TOOL NO.
STAMPED
SURFACE

{3] PINION GEAR

[1] MEASUREMENT
SURFACE

[4] BOLT (2)

(31

~-.._TOOL NO.
STAMPED
SURFACE

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-2Y30100

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.

1
DEPTH GAUGE
{Commercially —>
available)

[2]
PINION GEAR

GAUGE ADAPTER,

[1] INNER RACE

12-5
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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 valtue 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 0.056 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)
[5]1 Pinion gear shim C 0.30 mm (0.0118 in} (2] ENGAGEMENT
[6] Pinion gear shim D 0.50 mm (0.0197 in) MARK
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* Pini hi lection tabl
inion 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)
g | F | 03500014 | 040(0016) | 045(0.018) | 050(0020) | 0.55(0.012) | 0.60(0.024) | 065(00%)
EE] £ [030(0012) [ 035(0014) | 0.40(00%6) | 0.45(0.018) | 050(0.020) | 0.55(0.022) | 0.60(0.024
: 5| D | 025(0.010) | 030(0012) | 0.35(0.014) | 0.40(0.016) | 045(0.018) | 050(0.020) | 0.55(0022)
So| 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)
Ec 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)
S | A [ 0100004 | 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 | 070(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)
? 2] E | 065(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)
c
28| 0 | 060(0024) | 065(0026) | 070(0.028) | 0.75(0030) | 080(0.031) | 0.85(0033) | 090 (0.035)
&o! C | 055(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)
Scl B | 050(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)
€ | A | 045(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] Calculation value [2] Calculation value

[3]1 0.25 mm (0.010 in) or above to
less than 0.20 mm (0.008 in)

[6] 0.20 mm (0.008 in) or above to
less than 0.15 mm (0.006 in)

F
0.45 mm (0.018 in) E 0.50 mm {0.020 in)

F
e
* 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.
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*FORWARD BEVEL GEAR SHIM
<LD and XD types>

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).
21.55-21.5=0.05

Therefore, the calculation value is 0.05 mm (0.002 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] 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

1]
ENGAGEMENT
MARK

[2] GEAR CASE

[3]1 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})
—E L 1 0.45 (0.018) 0.50 {0.020) 0.55 (0.012) 0.60 (0.024)
E % 2 0.40 (0.016) 0.45 (0.018) 0.50 (0.020) 0.55 (0.012)
é 8| 3 0.35 (0.014) 0.40 (0.016) 0.45 (0.018) 0.50 (0.020)

o

%g 4 0.30 {0.012) 0.35 (0.014) 0.40 (0.016) 0.45 (0.018)
E S 5 0.25 (0.010) 0.30 (0.012) 0.35 (0.014) 0.40 {0.016)
= 6 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.

1
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<L.CD and XCD types>

1)

2)

3)

a)

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}):
21.55-21.4=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

[2] OUTER RACE =

[1] INNER RACE

[1] 50 x 82 x 21.5 TAPER
BEARING (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})

0.50 mm {0.0197 in)

[6] Forward bevel gear shim D

{11 ENGAGEMENT
MARK

[2] GEAR CASE

¢ Forward bevel gear shim selection table

[3]1 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 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)
*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)
% g 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)
oo 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)
EE E 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)
= F L 0.10(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.

1
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*REVERSE BEVEL GEAR SHIM (LCD and XCD types
only)

Refer to the engagement mark located on the trim tab

instaliation 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 0.565 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 (0.0118in)
[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)

O W 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) Measure the height of the 50 x 82 x 21.5 mm taper bearing
inner race {distance J) and record it.

2} 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=-01

Therefore, the calculation value is -0.1 mm (~-0.004 in).

3) 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
[3] Thrust shim A 0.10 mm (0.0039 in})
[4] Thrust shim B 0.15 mm (0.0060 in)
o [5] Thrust shim C 0.30 mm {0.0118 in})
[6] Thrust shim D 0.50 mm {(0.0197 in)

* Thrust shim selection table (3} Unit: mm (in)

[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)

0.95 (0.037) 1.00 {0.039) 1.05 (0.041)
0.90 {(0.035) 0.95 {0.037) 1.00 {0.039)
0.85 (0.033) 0.90 (0.035) 0.95 (0.037)
0.80{(0.031) 0.85 (0.033) 0.90 (0.035)
0.75 (0.030) 0.80 (0.031) 0.85 (0.033)

WO |O|m;m

[1] 50 x 82 x 21.5 mm TAPER
BEARING (INNER RACE)

[1] ENGAGEMENT

MARK

[1] Engagement mark
on the gear case

A 0.70 (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

(1]

30 x 62 x 40 TAPER ROLLER
BEARING (Inner race) 2]
30 x 62 x 40 TAPER ROLLER
BEARING (Quter race}
[—)

[(11] ‘ \
PINION GEAR SHIM '

[ 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]
| L] 50 x 82 x 21.5 TAPER
M I:]:I BEARING (Inner race)
| Ialag

 :— S C |-
\ [4]
FORWARD BEVEL

GEAR SHIM

SELECTION: P. 12-8
ADJUSTMENT: P. 12-14

{71 [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 (Outer race)

[13]
PINION GEAR SHIM

SELECTION: P. 12-4

[12] VERTICAL SHAFT J

[10] [11] PINION GEAR
PINION GEAR NUT

132 N-m (13.5 kgf-m,
98 Ibf-ft)

{9]
THRUST SHIM

SELECTION: P. 12-11
ADJUSTMENT: P.12-17

[3]
18] 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]

(Outer race) i51 REVERSE BEVEL GEAR

(6] FORWARD BEVEL
FORWARD BEVEL GEAR
GEAR SHIM

SELECTION: P. 12-9

ADJUSTMENT: P. 12-15

12-13



BF115A°*BF130A

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)

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-ZW0011Z
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):
0.195 x1.03=0.20

Therefore, the backlash is 0.20 mm (0.008 in).

Standard value 0.12 - 0.29 mm (0.005 - 0.011 in) 1

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

(1l
PULLER JAWS
07SPC-ZW0010Z

PULLER BOLT
07SPC-ZW0011Z

[1] VERTICAL SHAFT

INDICATOR i

ATTACHMENT

07WPK-zZW50100  BACKLASH
INDICATOR TOOL

07SPJ-ZW0030Z

VERTICAL SHAFT

[31

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. 12-186).

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 formuia.

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, 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-ZW0030Z
Dial indicator adapter kit 07SPJ-ZW00402

(1
PULLER JAWS
07SPC-ZW0010Z

PULLER BOLT
07SPC-ZW00112

[1] VERTICAL SHAFT =
INDICATOR
ATTACHMENT [32}\ CKLASH
07WPK-ZW50100
INDICATOR TOOL
07SPJ-ZW00302

(4]
VERTICAL SHAFT

[31

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 bevel gear backlash (P. 12-15).

* Remove only the bearing holder assembly from the propeiler
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-ZW00102
Puller bolt 07SPC-ZW0011Z

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).

Standard value 0.12 - 0.38 mm (0.005 — 0.015 in) 1

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

ATTACHMENT [2]
07WPK-ZW50100 BACKLASH
INDICATOR TOOL

07SPJ-ZW0030Z

(4]
VERTICAL SHAFT

i3]

DIAL GAUGE
{Adjust the dial
needle at line "2" of the
backlash indicator tool.)

gauge
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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 propelter 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) 1

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.

12-17



BF115ABF130A Paper Book Part No. 66ZW500Y

PREFACE

This supplement describes the major differences
between the following modeis of the Honda BF115A
and BF130A outboard 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
66ZW500Z).

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

i The marked sections contain no changes. They are
not covered in this manual.

Date of I1ssue: November, 2002
© Honda Motor Co., Ltd.
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OUTLINE OF CHANGES

BF115ABF130A

{11 ktem

[2] After modification

[3] Before modification

[4] CYLINDER HEAD

[6]1 WATER GALLERY

[5] CYLINDER HEAD
GASKET

[6] WATER GALLERY

[71 THERMOSTAT

I8]
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)




BF115ABF130A

[1] ltem

[2] After modification

[3] Before modification

[4] FUEL PIPE

[5] VAPOR SEPARATOR

[6] WATER SEPARATOR

/\_//




2. SERVICE INFORMATION BF115A-BF130A

1. TUBE ROUTING

1. TUBE ROUTING

[1]1 PRESSURE REGULATOR

[9]1 FUEL PIPE

[2] AIR VENT TUBE A

(8]
AIR VENT TUBE B

(71
FUEL PUMP
(LOW PRESSURE SIDE)

[3]1 VAPOR SEPARATOR

[6] FUEL TUBE

[4] FUEL TUBE D

[5] FUEL HOSE




BF115ABF130A

[1] AIR VENT TUBE B

[15] FUEL TUBE D
[2] AIR VENT TUBE A

= 3]
3.5x6.5x 110 mm
Dt TUBE
.slj
~!l[

[4] FUEL TUBE E

[5] FUEL TUBE B

FUEL FILTER
(LOW PRESSURE SIDE)

[14] 3-WAY JOINT

31 WATER TUBE & 191 [71 WATER SEPARATOR
FUEL TUBE
[10] [81 FUEL CONNECTOR B
[12] FUEL HOSE 14 mm CLIP

[11] 3.5 x 6.5 x 200 mm TUBE




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
ltem 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 35
Spark plug Check-adjust O
Replace O 35
Propeller and cotter pin Check O 12-1
Anode metal Check O 8-5
Lubrication Grease Om OXY) 2-50
Woater separator Check O *3-2
Fuel tank and tank filter Clean O 3-10
Fuel filter Check O 39
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 ® —

(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.




BF115ABF130A

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.
» Handle 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.

[1]1 HOSE CLIPS

SEPARATOR
BRACKET

[31 WATER SEPARATOR

[1] SEPARATOR BODY

[7]
SEPARATOR
BOWL

[3]1 SUSPENSION

STRAP
[6]

5% 12 mm
PAN SCREWS (3)

[31 | ————
SUSPENSION B __t5 T

STRAP ﬁ\

[~ 4]

“1” MARK

[5]
WATER
SEPARATOR

3-2




5. PROGRAMMED FUEL INJECTION (PGM-Fl) eF1 15a-8F130a

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.

+ 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 bolt 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 materia! 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.

[2] SERVICE
CHECK BOLT

11

FUEL
PRESSURE |




BF115A°BF130A

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 Nem (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.
+ Handie 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 reguiator 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




BF115ABF130A

Replacement:

1)

2)

3)

4)
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 kgf-m, 9 Ibf-ft)

[1]1 STRAINER COVER

[2] 5 mm SCREW (3)

[9]
O-RING

Do not reuse.

[3] SEALING
WASHER

Do not reuse.

[4] SERVICE

CHECK
[7] SPRING BOLT
FUEL [5]
®l LOMp 161 FUEL STRAINER
CASE STRAINER PACKING




BF115ABF130A

3. 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 sep-
arator (P. 5-1).

A WARNING

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 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).

‘s

[1]1 AIR VENT TUBE A \

[15] FUEL TUBE D

[14] 6 mm/12 mm CLAMP

[13] FUEL PUMP UNIT
2P CONNECTOR

[12]
O-RING
(111
FUEL PIPE JOINT

INSTALLATION: P. 5-5

[10] O-RING

[9] [8]1 VAPOR SEPARATOR
8 mm ASSEMBLY

gx35(3 VWASHERGB) I'pisaSSEMBLY/
REASSEMBLY: P. 5-6

3-WAY
JOINT

o [4]

9 T-JOINT

e

[5] WATER TUBE D

{61 WATER TUBE B

[71 FUEL PUMP UNIT
{HIGH PRESSURE SIDE)

DISASSEMBLY/
REASSEMBLY: P. 5-7

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 \

[21 O-RING

[3]1 FUEL PIPE JOINT ——=§

<
|
[2] O-RING —

[4] FUEL HOSE é‘\

(51 No good (6] Good

6 x25

[ |

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 Nem (0.35 kgfem, 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. (3] FLOAT
ASSEMBLY:
After installation, check
[131 for operation by touching
WATER JACKET with a finger.
COVER INSPECTION: P. 5-64 of
[12]1 5 mm WASHER (8) the base ShOp manual.

[4] 4 x 8 mm PIN SCREW
[ 2.1 Nem (0.21 kgfem, 1.5 Ibfeft) |

[5] O-RING

Do not reuse.

[11] 5 mm
SCREW-WASHER (8)
3.4 Nem (0.35 kgf*m
2.5 Ibfsft)

/

[10] COLLAR (8)

6 x 16 (2)
9] \-@
VAPOR o

SEPARATOR
GROMMET

[8]1 BRACKET

[7] O-RING

16] CHAMBER BODY
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C. FUEL PUMP (HIGH PRESSURE SIDE)/
FUEL STRAINER (HIGH PRESSURE SIDE) DISASSEMBLY/REASSEMBLY

{2] HARNESS

[1] O-RING

[3]1 STRAINER COVER
{4] SEALING WASHER

{5] SERVICE CHECK BOLT

12 Nem
(1.2 kgfem, 8.7 ibfsft)

3.4 N'm
(0.35 kgfem, 2.5 Ibf-ft)

[7] STRAINER PACKING

{8] FUEL STRAINER

[9] O-RING

[25] SPRING
[10] COLLAR
[11] FUEL PUMP

[23] i ‘
5 mm SCREW (4) = p
3.4 Nem (0.35 kgfem, 25 Ibfeft) |
[22] HOLDER
[21] PLATE
[20] INSULATOR
[12] O-RING

%:,\ L)
o |\ -~ )
%»’\\ D [13] 5 mm SCREW (2)
[ 3.4 Nem (0.35 kgfem, 2.5 Ibf+ft)

©
Sl A
O\ ”’f T
R %ﬁ-ﬂ
4 >
/
% ™o [14] GROMMET (2)

©
/

[19]
O-RING
[15]
[16] FUEL PUMP 6 x 25 (4)
11.8 N*m (1.2 kgfem, 8.7 Ibf«ft)

[18] DRAIN SCREW
CASE

[17] O-RING
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SOME PARTS OF CHANGES

Power Equipment

News No. Issue Date
P/P-068 MAR. '00

Applicable Information Publication Number Applicable Pages
BF75A/BF90A 66ZW000Z 11-4,11-56
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.

cumference.

« Apply soapy water to the sealing cir-

23 x 36 x 6 mm WATER SEAL (2)

« Do not reuse.
« Apply grease to the sealing surface, cir-

cumference and lips.

HONDA MOTOR CO., LTD.
SERVICE PUBLICATIONS




HONDA

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 66ZW600 15-1, 15-2 11x21x8 mm
12-2, 12-5 22x35x7 mm
BF20A/25A 66ZV700 12-8, 12-9 17 x30x7 mm
12-8 6 mm
11-5, 11-8 22 x35x7 mm
BF35A/45A 66ZV300
11-10, 11-11 17 x30x7 mm
11-4, 11-5 10x21x6mm
BF75A/90A 66ZW000Z
11-8, 11-11 30 x 45 x7 mm
12-5, 12-6 10x21x6 mm
BF115A/130A 66ZW500
12-10, 12-15 30 x 45 x 7 mm
CHANGE LOCATIONS
The liquid applied to the circumference of water seals has been changed.
After Modification Before Modification

INSTALLATION:
¢ Do notreuse.

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.

SERVICE PUBLICATION OFFICE




Model: BF115/130AX
Re: Change of the gear case assembly parts

Contents:We would like to inform you that the parts related to the propeller shaft have been changed
from the following models.
Change: STD

old New Compatibility

01a to newNew to old
SHIFTER, CLUTCH 1 SHIFTEP, CLUTCH - No Yes
i GEAR COMP., BEVEL F o )  GEAR COMP., BEVEL F_ Yes Yes
o GEAR, BEVEL. R | GERR, BEVEL. R No Yes
SHAFT, PROPELLER " SHAFT, PROPELLER ) Yes Yes

(Identification mark: Addition of one groove at the tip)

Identification

G S
@ ©® DO
ZW  ZA CASE ASSY., GEAR(L) | zw za cask assv., cGear(L)
ZW _ ZA CASE ASSY., GEAR (UL) © ] ze za cASE ASSY., GEAR(UL)
Applicable model numbers
X s Z8D i X STD  zBD - 1
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
jold to newNew to old
SHIFTER, CLUTCH ] 1 SHIFTER, CLUTCH ] No Yes |
_GEAR COMP., BEVEL F C.R_ | __ . GEAR COMP., BEVEL F C.R Yes Yes
GEAR, BEVEL. R C.R GEAR, BEVEL. R C.R No ves |
SHAFT, PROPELLER C.R SHAFT, PROPELLER C.R Yes Yes
e L (Identification mark: Addition of one groove at the tip)

Identification
I [
Q | Il
e~

_____ZW___ZA CRSE ASSY., GEAR(L) | _ _ZW _ ZA CASE ASSY., GEAR(L) o

W ZA CASE ASSY., GEAR(UL) W ZA CASE ASSY., GEAR(UL)

Applicable model numbers

] X C.R ZBG . L X C.R ZBG .

X C.R ZBH X C.R ZBH
{Production from April 1998 to May 2000) (Producticn from June 2000 on.)

Isgueds HONDA MOTOR CO., LTD. POWER" PRODU BRVTCE DIVISION

SERVICE NEWS

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 , the bevel gear COMP. (F) , and the bevel gear (R) and replace
them with new parts as required.

(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 oil 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.
Within the guarantee period: Repair expense claims are requested by means of guarantee service claim
forms.
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