
HONDA 
B F ~  1 5 ~ ~ 1 3 0 ~  Paper book Part no. 66ZW500 

PREFACE 
This manual covers the construction, function and 
servicing procedures of the Honda BFI 15A / BF130A 
outboard motors. 

Careful observance of these instructions will result in 
better, safer service work. 

ALL INFORMATION, ILLUSTRATIONS, DIRECTIONS 
A N D  SPECIFICATIONS INCLUDED I N  THIS 
PUBLICATION ARE BASED ON THE LATEST PRODUCT 
INFORMATION AVAILABLE ATTHE 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. 
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HONDA 
BF115A-130A 

Abbreviations 

Abbreviations 

Approx. 
Assy. 

ATT 

BAT 
BDC 
BTDC 

Comp. 
CYL 

ECT 
ECM 
EX 

F 

GND 

I AC 
IAT 
1 D. 
IG or IGN 
IN 
INJ 

L. 

MAP 
MIL 

0. D. 
OP 

PCV 

PGM-FI 1 PIN 

R. 

S AE 
scs 
STD 
sw 

Alternator 
American Petroleum Institute 
Approximately 
Assembly 
After Top Dead Center 
Automatic Transmission Fluid 
Attachment 

Battery 
Bottom Dead Center 
Before Top Dead Center 

Complete 
Cylinder 

Engine Coolant Temperature 
Engine Control Module 
Exhaust 

Front or Forward 

Ground 

Idle Air Control 
Intake Air Temperature 
Inside Diameter 
Ignition 
Intake 
Injection 

Left 

Manifold Absolute Pressure 
Malfunction Indicator Light 

Outside Diameter 
Optional Part 

Positive Crankcase Ventilation 

Programmed-fuel Injection 
Part Number 

Quantity 

Right 

Society of Automotive Engineers 
Service Check Signal 
Standard 
Switch 

Top Dead Center 
Throttle Position 
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Bl 

Y 

Bu 

BLACK 

YELLOW 

BLUE 

G 

R 

W 

GREEN 

RED 

WHITE 

Br 

0 

Lb 

BROWN 

ORANGE 

LIGHTBLUE 

Lg 
P 

Gr 

LIGHTGREEN 

PINK 

GRAY 
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HONDA 
BFI 15A-130A 1. SPECIFICATIONS 

1. SPECIFICATIONS 2. DIMENSIONAL DRAWING 

1. SPECIFICATIONS 
DIMENSIONS AND WEIGHTS 

Model 

Description code 

Overall length 

Overall width 

BF1 l5AX 

BZBD BZBG BZBD BZBG 

LD LCD XD XCD 

825 m m  (32.5 in) 

550 mrn (21.7 in) 
-- --- 

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

Dry weight (*I) 

Operating weight (including oil) 231 kg (509 Ibs) 

1 :  With propeller mounted. 

Dry weight (*I) 

Model 

Description code 

Type 

Overall length 

Overall width 

Overall height 

1 225 kg (496 Ibsl 1 228 kg (503 Ibs) 1 230 kg (507 Ibs) 1 233 kg (514 Ibsl 

BF130AX 

FRAME 

Operating weight (including oil) 

BZBE 

LD 

Transom height (*I) 

BZBE 

XD 

BZBH 

LCD 

*I: With propeller mounted. 

231 kg (509 Ibs) 

BFI 15AX/BF130AX 

537 mm (21.1 in) 

BZBH 

XCD 

825 m m  (32.5 in) 
1.1 

550 mrn (21.7 in) 

664 mrn (26.1 in) 

1,650 mrn (65.0 in) 

234 kg (516 Ibs) 

XCD LD 

Transom angle 

1,775 m m  (69.9 in) 

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

236 kg (520 Ibs) 

LCD 

239 kg (527 Ibs) 

XD 

Trim angle (*I) 

Tilting angle 

Tilting stage 

Swivel angle 

72' 

Stageless 

30" right and left 
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Remote control steering system Motor-mounted 

*I: Transom angle is at 12'. 
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HONDA 

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 

Model Type Remote 
Control 

Control Power 
Panel Trim/Tilt 

1 XCD 

Tachometer 

L: Long shaft X: Extra-long shaft C: Counter rotation ( ): Optional part 
The power trimltilt type motors use an electriclhydraulic power cylinder to trim or tilt the motor. 

Trimmeter 

ENGINE 

Model BF115AX 

Displacement 

BF130AX 

2,254 cm3 (137.5 cu in) 

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

Bore x stroke 86 x 97 m m  (3.4 x 3.8 in) 

Rated power * 1 84.6 kW (1 15 PS) at 5,000 - 6,000 min-I rpm 1 95.6 kW (130 PS) at 5,000 - 6,000 m i d  (rpm) 

Maximum toraue 
- 

Compression ratio 

Fuel consumption ratio 

Cooling system 

310 g/kW-h (228 g/PS*h) 

Ignition system 

345 g/kW-h (254 g/PS*h) 

Ignition timing 

Forced water circulation by impeller pump with thermostat 

Full transistorized, battery ignition 

10' at 650 min-I (rpm) 6.T.D.C to 24' at 6,000 min-I (rpm) B.T.D.C. 

ZFR7F (NGK), KJ22CR-L8 (DENSO) 

Programmed fuel injection (PGM-FI) 

Electronic control 

Spark plug 

Fuel supply system 

Fuel injection system 

Fuel injection nozzle 

Fuel pipe 

Pintle type 

Steel pipe and rubber tubes 

Pressure lubrication by trochoid pump 

5.6 i? (5.9 US qt, 4.9 Imp qt) 
[with oil filter replacement: 6.5 i? (6.9 US qt, 5.7 Imp qtl  

Lubrication system 

Lubrication capacity 

Starter system Electric starter 

Stopping system 

Fuel 

Primarv circuit around 

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

Optional fuel tank capacity 
. .. -- . . . . - - -  

Fuel pump 

Exhaust system 

25 i? (6.6 US gal, 5.5 Imp gal) 

Electric and mechanical plunger type 

Underwater type 

SAE 1 OW - 30140 Recommended oil 

*1: Full throttle range. 
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HONDA 

LOWER UNIT 

Propeller rotating 
direction 

Clutch 

Gear ratio 

Reduction 

Gear case oil capacity 

Propeller 
No. of 
blades-Dia. x Pitch 

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

Dog clutch (Forward - Neutral - Reverse) 

0.50 (14128) 

Spiral bevel 

1.0Â (1.1 US qt, 0.9 Imp qt) 

Optional part 

[ Propeller driving system Spline 1 
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HONDA 

2. DIMENSIONAL DRAWING 
[ I: Extra-long shaft type 

4 
825 rnm (32.5 in) 

D 4 
550 mm (21.7 in) 
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2. SERVICE INFORMATION 
HONDA 
B F115A-130A 

1. THE IMPORTANCE OF PROPER SERVICING 
2. IMPORTANT SAFETY PRECAUTIONS 
3. SERVICE RULES 
4. SERIAL NUMBER LOCATION 
5. MAINTENANCE STANDARDS 
6. TORQUE VALUES 
7. SPECIAL TOOLS 
8. TROUBLESHOOTING 

ENGINE 
a. HARD STARTING 

Cylinder compression test 
b. ENGINE DOES NOT RUN SMOOTHLY 
c. IGNITION (POWER) SYSTEM 

Fuse load list 

d. STARTER MOTOR 
e. IGNITION SYSTEM 

Spark test 
FRAME 

a. SHIFT 
b. POWER TRIM/TILT ASSEMBLY DOES 

NOT MOVE 
c. THE POWER TRIMITILT ASSEMBLY 

DOES NOT HOLD 
9. CABLEIHARNESS ROUTING 

10. TUBE ROUTING 
11. LUBRICATION 

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. 

1 Failure to follow maintenance instructions and precautions can cause you to be seriously hurt or killed. 1 
Follow the procedures and precautions in this shop manual carefully. 

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

Read the instructions before you begin, and be sure you have the tools and skills required to perform the tasks safely. 

Be sure the engine is off before you begin any maintenance or repairs. This will reduce the possibility of several hazards: 

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

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

: Apply oil. (GI :Use special tool. :Apply grease 

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

: Use molybdenum oil solution (mixture of the engine oil and molybdenum grease with the ratio 1 : 11. 
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. 

1 

ENGINE SERIAL NUMBER 
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HONDA 
BF115Am130A 

5. MAINTENANCE STANDARDS 
ENGINE Unit: mm (in) 

Cylinder compression 

Part 

Engine 

l,373-1,569 kPa (1 4-1 6 kgf/cm2, 1 199-228 psi) at 300 miN1 (rpm) 

Item 

Idle speed (in neutral) 

Trolling speed 

-- 

I Guide I.D. I INIEX 1 5.515 - 5.530 (0.2171 - 0.2177) 1 5.55 (0.219) 

Spark plugs 

Valves 

Standard 

750 Â 50 min-I (rpm) 

650 Â 50 min-I (rpm) 

Service limit 

Guide extrusion amount 

1 Seat width 1 IN/EX 1 1.25 - 1.55 (0.049 - 0.061 1 1 2.0 (0.08) 

Gap 

Stem-to-guide clearance 

Seat installation height 

0.7 - 0.8 (0.028 - 0.031) 
0.24 - 0.28 (0.009 - 0.01 1) 
0.28 - 0.32 (0.01 1 - 0.013) 

5.485 - 5.495 (0.2159 - 0.2163) 
5.450 - 5.460 (0.2146 - 0.2150) 

Valve clearance 

Stem O.D. 

IN 

EX 

Spring free length 

5.455 (0.2 148) 

5.420 (0.2134) 

IN 

EX 

IN 

EX 

21.20 - 22.20 (0.835 - 0.874) 
20.63 - 21.63 (0.812 - 0.852) 

IN 1 0.020 - 0.045 (0.0008 - 0.0018) 
EX 1 0.055 - 0.080 (0.0022 - 0.0031 

0.080 (0.0031) 

0.120 (0.0047) 

Rocker arms Rocker arm I.D. 

Rocker arm shaft O.D. 

Pistons 

Rocker arm-to-rocker arm 
shaft clearance 

IN 

EX 

=bore clearance 1 -0.005 - +0.002 (-0.0002 - +0.0001) 1 

19.972 - 19.993 (0.7863 - 0.787 1 1 
17.976 - 17.994 (0.7077 - 0.7084) 

IN 

EX 

Skirt O.D. 

Piston-to-cylinder clearance 

Pin bore I.D. 

Pin O.D. 
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0.019 - 0.058 (0.0007 - 0.0023) 
0.018 - 0.054 (0.0007 - 0.0021 
85.97 - 85.98 (3.3846 - 3.3850) 
0.020 - 0.045 (0.0008 - 0.00181 
21.960 - 21.963 (0.8645 - 0.8647) 
2 1.961 - 2 1.965 (0.8646 - 0.8648) 

-- - 

Ring groove width 

0.08 (0.003) 

0.08 (0.003) 

85.96 (3.384) 

0.050 (0.0020) 

TopISecond 

Oil 

1.220 - 1.230 (0.0480 - 0.0484) 
2.805 - 2.825 (0.1104 - 0.1 1121 

1.25 (0.049) 

2.85 (0.112) 
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Unit: mm (in) 

Item 

Ring end gap 

Ring side clearance 

1 Second 1 0.40 - 0.55 (0.01 6 - 0.022) 1 0.7 (0.028) 

Standard 

Ring thickness 

Service l imit 

TOP 
Second 

1 Top 1 1.170 - 1.185 (0.0461 - 0.0467) 1 
1 Second 1 1,175 - 1.190 (0.0462 - 0.0469) 1 

0.035 - 0.060 (0.0014 - 0.0024) 

0.030 - 0.055 (0.0012 - 0.0022) 

0.13 (0.0051 

0.13 (0.005) 

Waroaae 1 0.07 (0.003) Max 1 0.10 (0.004) 

Warpage 

Camshaft journal I.D. 1 No.1-No.5 

Head height 

Cylinder sleeve I.D. 

Gap between upper and lower 
parts of sleeve I.D. 

Small end I.D. 21.970 - 21.976 (0.8650 - 0.8652) 1 

28.000 - 28.024 11.1024 - 1.1033) 

99.95 - 100.05 (3.935 - 3.939) 

86.00 - 86.015 (3.3858 - 3.3864) 

Small end-to-piston pin clearance 1 0.005 - 0.015 (0.0002 - 0.0006) 1 

0.05 (0.002) 

86.07 (3.389) 

Big end axial clearance 1 0.15 - 0.30 (0.006 - 0.012) 1 0.4 (0.016) 

~ o u r n a l  roundness (MainIPin) 1 0.005 (0.0002) Max 1 0.006 (0.0002) 

Shaft runout 1 0.030 (0.0012) Max 1 0.040 (0.0016) 

0.026 - 0.044 (0.0010 - 0.0017) 

54.980 - 55.004 (2.1646 - 2.1655) 

54.976 - 55.000 (2. 1644 - 2.1654) 

54.980 - 55.004 (2.1646 - 2.1655) 

54.992 - 55.01 6 (2.1650 - 2.1660) 

44.976 - 45.000 (1.7707 - 1.7717) 

Connecting rod big end oil clearance 

Crankshaft main 
0.027 - 0.045 (0.001 1 - 0.0018) bearing oil clearance 1 ~ ~ ~ 4  1 

Journal 0. D. 

Crankshaft axial clearance 1 0.10 - 0.35 (0.004 - 0.014) 1 0.45 (0.018) 
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HONDA 
6F115A*130A 

Unit: mm (in) 

Part 

Camshaft 

Item 

Camshaft axial clearance 

Standard 

0.05 - 0.15 (0.002 - 0.006) 

Service limit 

0.5 (0.0201 

0.04 (0.002) Shaft runout 0.03 (0.001) Max 

Journal O.D. 

Cam height 

Shaft oil clearance 

Balancer shaft Journal O.D. No.1 
(EX side) 

No.1 
(IN side) 

N0.2 

Journal roundness 0.005 (0.0002) Max 

Shaft axial clearance 1 EX side 

1 IN side 

Shaft runout 0.02 (0.001) Max 

Journal oil clearance No.1 
(EX side) 

No.1 
(IN side) 

Balancer shaft bearing 
I.D. 

No. I 
(EX side) 

No.1 
(IN side) 

Oil pump Body I.D. 

Inner rotor-to-outer rotor clearance 

Outer rotor-to-oil pump body 
clearance 

Outer rotor height 

Pump body depth 

Outer rotor-to-oil body side clearance 

Fuel pump/ 
Fuel line 

Discharge volume 
[with pump operated for 2 sec.1 

45 m Q  (1.5 US 02, 1.6 Imp 04 or more 

Fuel pressure [kPa (kgf/cm2, psi)] 
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BFI  I 5AaI 30A 

Unit: mm (in) 

Part 

Vapor separator 

Ignition coil 

Alternator 

Starter motor 

Pulser coil 

FRAME 

Float height 1 29 - 34 (1.1 - 1.31 1 
Item 

Resistance 1 Primary coil 1 0.60 - 0.72 C2 1 
1 Secondary coil 1 25 -38 kQ 

Standard 

Brush length 1 10.5 (0.41) 8.4 (0.33) 

Service limit 

Brush spring pressure 3.2 N (0.33 kgf, 0.73 lbf) 

Rotor coil resistance 2.9 Q 

Slip ring O.D. 

Belt deflection 
Measured with 98 N ( I0  kgf, 1 belt used 1 

Belt tension [N (kgf, lbfll 
Measured between the pul- 
leys with belt tension gauge. 

I I , 
14.4 (0.571 

Unit: rnm (in) 

14.0 (0.55) 

belt used 

New 
belt 

22 lbf) of force applied i o  
the center of belt between 
the pulleys. 

392 - 490 (40 - 50,88 - 110) 

490 - 588 - 60, l lo - 132) 

Propeller shaft r 

New 
belt 

1 

Shaft O.D. 

6.7 - 7.7 (0.26 - 0.30) 

Brush length 

Insulation depth 

Commutator 0.D. 

Commutator runout 

Resistance 

Part 

12.3 (0.48) 

0.4 - 0.5 (0.016 - 0.020) 

29.4 (1.16) 

970 - 1,170 Q 

Item 

t needle bearing) 

Forward (LCDIXCD 
types only) 

At needle bearing 

At gear 
(LDIXD types only) 

At reverse bevel gear 
(LCDIXCD types only) 1 24,987 - 25,000 (0,9837 - O.9843) 1 24.966 (0.982;) 1 

7.0 (0.28) 

0.2 (0.008) 

28.8 (1.13) 

0.1 (0.0041 

At forward bevel gear 
(LCDIXCD types only) 
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Standard 

28.566 - 28.575 ( I  .I 246 - 1.1250) 

33.000 - 33.025 ( I  -2992 - I .3002) 

30.007 - 30.020 (1.1814- 1.1819) 

24.987 - 25.000 (0.9837 - 0.9843) 

32.904 - 32.920 (I -2954 - 1.2961) 1 32.883 (1.2946) 

Service limit 

28.545 (1.1238) 

33.044 (1.3009) 

29.990 (1.1807) 

24.966 (0.98291 



HONDA 
BFI I 5A*I 30A 

6. TORQUE VALUES 

Item 

Engine 
Crankcase bolt (11 x 131 mm) 

(10 x 40 mm) 
(10 x 55 mm) 

Intake manifold nut 
12 mm bolt 
Oil filter 
Cylinder head bolt 
Camshaft holder bolt 
Spark plug 
Connection rod bolt 
Oil drain plug bolt 
Engine hanger bolt 
Timing belt adjusting spring bolt 
Crankshaft pulley bolt 
Balancer shaft thrust metal bolt 
Balancer belt driven pulley bolt 
Balancer driven gear bolt 
Balancer gear case Comp. bolt 
Balancer belt adjusting bracket bolt 
Timing belt adjusting bolt 
Tensioner adjusting nut 
Timing belt driven pulley bolt 
Valve adjusting lock nut 
Fuel pipe nut 

Fuel hose bolt 
Fuel pressure check nut 
Service check bolt 
Throttle body bolt, nut 
Engine mount bolt 
Flywheel bolt 
Flywheel boss bolt 
Alternator bracket bolt 
Alternator assembly bolt 

nut 
ECM bolt 
Oil pressure switch 
IAT sensor 
ECT sensor 
18 mm sealing bolt 
Oil pump cover screw 
30 mm sealing bolt 

Thread Dia. (mm) 
and pitch (length) 

M I 1  x 1.5 
M I 0  x 12.5 
M I 0  x 1.25 
M1Ox 1.25 
M I 2  x 1.5 
M22 x 1.5 
M I 2  x 1.5 
M8 x 1.25 
M I 4  x 1.25 
M8 x 0.75 
M I 2  x 1.5 
M I 2  x 1.25 
M6 x 1.0 
M16x 1.5 
M6 x 1.0 
M8 x 1-25 
M8 x 1 -25 
M8 x 1.25 
M6 x 1.0 
M I 1  x 1.25 
M I 0  x 1.25 
M I 2  x 1.25 
M7 x 0.75 
M I 4  x 1.5 
M I 2  x 1.25 
M I 2  x 1.25 
M I 2  x 1.25 
M6 x 1.0 
M8 x 1.25 
M I 0  x 1.25 
M I 2  x 1.0 
M8 x 1.25 
M l O x  1.25 
M I 0  x 1.25 
M8 x 1.25 
M6 x 1.0 
PT 118 
M I 2  x 1.5 
M I 2  x 1.5 
M I 8  x 1.25 
M6 x 1.0 
M30x 1.5 

Toraue values 

*I: 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 N*m (2.0 kgfm, 14 lbf-ft) first, then tighten them an additional 90- (Snag 
torque [Angle method]). 
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HONDA 
BFI 15A*I 30A 

Item 

GEAR CASE 
18 mm castle nut * 1 
Propeller shah holder bolt 
Gear case bolt 

nut (XD and XCD types only) 
Extension separator stud bolt 
(XD and XCD types only) 
Oil drain bolt 
Oil level bolt 
Wash bolt 
Trim tab bolt 
Anode metal nut 
64 mm lock nut 
Pinion gear nut 
Impeller housing bolt 
Water screen screw 
Bearing holder 

EXTENSIONIMOUNT 
Lower rubber motor mount nut 
Lower rubber motor mount housing bolt 
Extension case bolt 
Undercover screw 

Upper rubber mount nut 
Oil drain plug cover screw 

STERN BRACKET 
Stern bracket nut 

POWER TRIMITILT ASSEMBLY 
Cylinder cap 
Rod guide comp. 
Manual valve 
Socket bolt N B  
Power tilt motor assembly bolt 
Oil tank bolt 
Oil tank cap 

Thread Dia. (mml 
and pitch (length) 

M25 x 2.0 
718 - 14 UNC 
MI0 x 1.25 

1/4 - 20 UNC 

rorque value: 

kgf*m 

0. I 
3.5 
3.5 
3.5 

1.5 
0.35 
0.35 
0.35 
2.2 
1.0 

12.5 
13.5 
2.0 
0.1 

10.5 

*I: 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 kgf-m, 
33 Igf-ft) 
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HONDA 
BF115A@13OA 

FRAMEIELECTRICAL 
Separate top cover bolt 

Steering rod bolt/nut 
Starter motor bolt 
Starter solenoid switch screw 

nut 
Alternator pulley nut 
Starter motor terminal nut 
Starter magnetic switch terminal nut 
Alternator terminal nut 
Ignition switch nut 
Emergency stop switch nut 
Neutral switch nut 
Grease fitting 

Thread Dia. (mrn) T o r ~ u e  values ltem 
and pitch (length) N-rn 

M6 x 1.0 (Flange) 
(Hex.) 

3/8 - 24 UNF 
M I 0  x 1.25 
M6 x 1.0 
M8 x 1.25 
M I 4  x 1.0 
M8 x 1.25 
M6 x 1.0 
M6 x 1.0 
M22 x 1.0 
M I 6  x 1.0 
M20 x 1.0 
M6 x 1.0 

Use standard torque values for fasteners that are not listed in this table. 

STANDARD TORQUE VALUES 

ltem Thread Dia. (mm) 
and pitch (length) 

Bolt and nut 

Flange bolt and nut 

Screw 

2-9 
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Torque values 

5 rnm 
6 mm 
8 mm 

I 0  rnrn 
12 mm 

6 rnm (SH Flange bolt) 
6 mm 
8 mm 

10 rnrn 

5 mm 
6 rnrn 

N*rn 

5.2 
10 
21.5 
34 
5 4 

k g f m  

0.52 
1.0 
2.15 
3.5 
5.5 

I bf*fi 

3.8 
7 

15.6 
2 5 
40 
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7. SPECIAL TOOLS 
Special tool applicable to the parts except gear case 

Tool name 

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 I.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 mrn 
Valve seat cutter, 60' 30 mm 
Cutter holder, 5.5 mm 
Oil filter wrench 
Holder handle 
Holder attachment, 50 mm, offset 
Belt tension gauge 
Valve guide reamer, 5.525 mm 
Lock nut wrench, 56 mm 
06 pin type wrench 
04 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 

Tool number Application 

Vapor separator float level inspection 
Fuel pressure inspection 

I- Oil pressure test 

Valve guide removal/installation 
22 x 35 x 7 m m  water seal installation, lower mount 
center housing removallinstallation 
14 x 26 x 6 mm water seal installation 
14 x 26 x 6 mm water seal installation 
Lower mount center housing removal1installation 
22 x 35 x 7 mm water seal installation 
Lower mount center housing installation 
Driver for 6,7 ,8,9 and 10 
Valve cotter removal1installation 
Valve seat reconditioning (IN) 
Valve seat reconditioning (EX) 
Valve seat reconditioning (IN) 
Valve seat reconditioning (EX) 
Valve seat reconditioning (IN) 
Valve seat reconditioning (EX) 
Valve seat reconditioning (IN/EX) 
Oil filter removal1installation 

Crankshaft pulley bolt (16 x 49 mm bolt-washer) 
rernovallinstallation 

Alternator belt tension inspection 
Valve guide reaming 
Timing belt driven pulley bolt removallinstallation 
Piston rod comp. removal1installation 
Rod guide comp. removal/installation 

T Power trimltilt assembly blow pressure inspection 

Valve stem seal Ah3 installation 
Flywheel boss removal/installation, flywheel removal1 
installation 

Balancer bearing removal1installation 
ECM troubleshooting, idling adjustment 
ECM troubleshooting 

2 4  0 
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Special tool applicable to all types of gear case 

Toot name 

Attachment, 32 x 35 mm 

Attachment, 37 x 40 mm 
Pilot, 30 mm 
Pilot, 28 mm 
Driver 
Lock nut wrench, 64 mm 
Bearing remover, 30 mm 
Remover handle 
Remover weight 
Oil seal driver 
Driver 
Drive shaft B 

Vertical shaft holder 
Bearing preload tool 
Backlash indicator tool 
Dial indicator adapter kit 
Gauge adapter, 80 mm 

Vertical shaft gauge 
Vertical shaft indicator 
attachment 

Tool number 

Special tool applicable to LD and XD types of gear case 

23 x 36 x 6 rnm water seal installation, 1-118 x 1-112 x 1-114 
needle bearing removallinstallation 
30 x 37 x 26 mm needle bearing installation 
30 x 37 x 26 mm needle bearing installation 
1-118 x 1-112 x 1-114 needle bearing removallinstallation 
Driver for 1,2 and 3 
64 mm lock nut removallinstatlation 

3 30 x 37 x 26 mm needle bearing removal 

30 x 45 x 7 mm water seal installation 
1-118 x 1-112 x 1-114 needle bearing removallinstallation 
30 x 62 x 21.25 taper roller bearing (inner race) 
installation 
Vertical shaft pinion gear nut removallinstallation 
Forwardlreverse bevel gear backlash inspection 
Forwardlreverse bevel gear backlash inspection 
Forwardlreverse bevel gear backlash inspection 
Vertical shaft pinion gear shim adjustment 

Forwardlreverse bevel gear backlash inspection (LD and 
LCD types only) 

Tool name 

Attachment, 37 x 40 m m  
Attachment, 42 x 47 mm 
Attachment, 52 x 55 mm 
Attachment, 24 x 26 mm 
Driver, 40 mm I.D. 
Pilot, 17 mm 
Pilot, 25 mm 
Pilot, 30 mm 
Driver 
Driver 
Bearing remover 
Bearing race puller 
Remover handle 
Remover weight 
Bearing driver 
Puller jaws 
Puller bolt 
Mandrel 
Propeller shaft holder 

Tool number 

Application 

Application 

Reverse bevel gear16208 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 gear16208 radial ball bearing removal 
Reverse bevel gear16208 radial ball bearing installation 
Reverse bevel gear16208 radial ball bearing removal 
50 x 82 x 21.5 taper bearing (outer race) installation 
Reverse bevel gear16208 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 gear16208 radial ball bearing removal 

7 50 x 82 x 21.5 taper bearing (outer race) removd 

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 

Attachment, 42 x 47 mm 
Driver, 40 mm ID. 
Driver 
Attachment, 78 x 90 mm 

i Bearing race puller 
1 Puller jaws, 25 mm 

Remover handle 
Remover weight 
Attachment, 78 x 80 mm 
Puller jaws 
Puller bolt 
Pin type wrench, 103 mm 

Tool name 

Forward bevel gear removal 
40 x 82 x 18 radial ball bearing installation 
Driver for 39,42 and 47 
50 x 82 x 21.5 taper bearing (outer race) installation 

I- Reverse bevel gear140 x 82 x 18 radial ball bearing 
removal [Puller jaws of the bearing race puller 
(07LPC-ZV30100) are removed and replaced with 
the puller jaws of part number 07WPC-ZW50100.1 

50 x 82 x 21.5 taper bearing (outer race) installation 
Forward/reverse bevel gear backlash inspection 
Forward/reverse bevel gear backlash inspection 
Bearing holder assembly removal1installation 
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8. TROUBLESHOOTING 
ENGINE 

a. HARD STARTING 

Use a known-good battery for troubleshooting. Does not turn 
ON, or does  urn the ignition switch ON. Check whether the k not  SOU"^, - Perform ignition (power) system troubleshoot- 

ing (P. 2-20). MIL turns-ON for 2 seconds and the warning 
buzzer sounds twice. L Turns ON, 

Turns. 

or sounds. 

I 
Does not 

Check whether the sta turn. 
-+ 

t Fuel flow 
Remove the vapor separator drain screw and restricted. 
check whether the fuel flows out freely. 

Perform starter motor troubleshooting (P. 2-22]. 

+ I 

No fuel 

I 

' L+ Fuel flows 
freely. 

I 

-+ Add fuel and restart the engine. 

Wet 

Fuel level OK 

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

and check for sparks (P. 2-26). 
Good spark 

I 

Dw 

Attach a compression gauge to a plug hole. Low 
compression 

Turn the starter motor and check the cylinder 1 compression (P. 2-15). 1 L  omp press ion 
OK 

I 

Install the spark plugs securely, and restart the 
engine according to the starting procedure. 1 

- 

Clean the electrode to dry and restart the 
engine. 
If excessively wet, perform the high pressure 
fuel system troubleshooting (P. 5-50). 

<Low pressure fuel system check> 
Check for collapsed or pinched 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 
the fuel reaches the vapor separator. 

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

4 

- Perform the ignition system troubleshooting (P. 1 2-24). 

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

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) Set the remote control lever in the "N" (Neutral) position. 

21 Remove the clip of the emergency stop switch. 

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

No.1 FUEL INJECTOR 
CONNECTOR 

^ No.2 FUEL INJECTOR- 
CONNECTOR d 

No.3 FUEL INJECTOR 
CONNECTOR 

No.4 FUEL INJECTOR 
CONNECTOR 

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

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

6 )  Disconnect the remote control cable [throttle side1 from the 
throttle arm. 

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

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

9) Check the compression on all cylinders. 

Cylinder 
compression 

THROTTLE ARM 
1,373 -1,569 kPa (14 - 16 kgf/cm2, 
199 - 228 psi) at 300 min-I (rpm) 

FULL THROTTLE 
STOPPER 
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b. ENGINE DOES NOT RUN SMOOTHLY 

Warning buzzer sounds with a continuous Perform the alert system troubleshooting (continuous 
buzzer sound. sound) (P. 5-36). 

Warning buzzer sounds with an intermittent * Perform the alert system troubleshooting (intermittent 
buzzer sound. sound) (P. 5-38). 

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

soon. Idle speed is not 

pump filter for damage and discon- disconnected. 
nection. 

Replace, or clean andlor adjust (P. 3-51, - 
Drain the water from the tank (P. 3-10). - 

Spark plug faulty. 

+ Ignition system faulty. 

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). 

- 
Check for water in the fuel tank. 

Perform the ignition system trou- 

+ 

- 

bleshooting (P. 2-24). 
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From P. 2-16 

- -- - .  

From f? 2-16 

- Engine speed does not 
increase. h 

- Engine speed does not 
decrease. 

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

4 Balancer timing misadjusted. lÃ‘Ã‘ Adjustment: P. 3-16 

Valve clearance misadjusted. 

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. 

Adjustment: P. 3-5 

Control cable [throttle side] discon- Connect the cable securely. 
nected from the throttle arm. 

-1 Throttle cable misadjusted. I Adjustment: P. 3-10 

+ Propeller mismatched. Replace with the correct propeller. 1 

-4 l g n i t i h w  Perform the ignition system trou-1 

+ Spark plug faulty. Replace or clean and/or adjust (P. 3-5). 

1 -  I 

Valve clearance misadjusted. Adjustment: P. 3-5 

bleshooting (P. 2-24). 

4 High pressure fuel system faulty. 

-1 ~h ro t t l e  cable misadjusted. - 1 Adjustment: P. 3-10 

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

d 

Throttle arm does Apply grease to the throttle arm 
bearing . 

the throttle body assembly i f  nec- 
essary (P. 5-57). 
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From P. 2-17 From P. 2-17 

Engine sometimes misfires 

Check whether secondary air is being 
sucked. 

* Loose throttle body assembly 
mounting boltslnuts. Or check the 
gasket for damage and replace i1 
necessary (P. 5-57). 
Loose intake manifold mounting 
nuts. Or check the packing for 
damage and replace if  necessary 
(P. 5-7 1). 
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 l ine 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). 

Check for water in the fuel tank. 1 Drain the water from the tank (P. 3-10). 

a Check for water and dirt in the 
low pressure fuel filter (P. 3-91. 
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. 

+ Fuel tank, fuel tube, and/or low pres- 
sure fuel filter abnormal. 

Ignition system faulty. 

4 Low pressure fuel pump faulty. I Ã ‘ Ã ‘ [ ~ e ~ l a c e m e n  P. 5-58 

Perform the ignition system trou- 
bleshootina (P. 2-24>. 

- High pressure fuel system faulty. - 
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From P. 2-18 

Overrevving caused by mismatch of Replace with the correct propeller, 
the boat and the propeller. 

Replace the propeller (P. 12-11. I 
Replace the propeller (P. 12-11. 

Adjust the installation setting. 
improper (e-g. transom height, tilt 

*: 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. 

Ilgnition (power) system is faulty (engine does 
not start). e 

1 Does not turn ON. 

t 
Turn the ignition switch ON. The MIL should 
turn ON once for 2 seconds. 

1 No intermittent sound 

\ Intermittent 

t Blown 
Replace the blown fuse. 

I Check for short in the main harness wire or 

I 

Turns ON. 

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

1 Not blown 

'perform the "Hard Starting" troubleshooting (P. 
2-1 4) . 

incorrect load by referring to the fuse load list 
(P. 2-2 11. 

sound 

* 
1 Check the main relay (P. 5-49), and/or perform I Incorrect 

9 Reolace the main relav (P. 17-51. 

Perform the ECM troubleshooting (MIL does not 
turn ON). (P. 5-1 1) 

Correct 

the main harnesslwire harness troubleshooting 
(P. 5-53). 

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

I *  ~eplace the main harness and/or wire harness. 1 

2-20 
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FUSE LOAD LIST 

@ BATTERY 
@ 10A FUSE (REMOTE CONTROL FUSE) 
(D POWER TILT SWITCH 
(4) POWER TRIM/TILT SWITCH 
@ IGNITION SWITCH 
@ To ECM 
@ OFF 
(8) ON 
@I START 
@ Black 
@I BlackIRed 
@ WhiteIBlack 
@ Black/Yellow 
@ BlackIWhite 
@I 30A FUSE (Fl FUSE) 
@ MAIN RELAY 
@ 30A FUSE (STARTER FUSE) 
@ ECM 
@ STARTER MAGNETIC SWITCH 
@ 90A FUSE (ALTERNATOR FUSE) 
@ NEUTRAL SWITCH 
@ To ALTERNATOR (DETECTION 

TERMINAL) 
@ To POWER TILT RELAY 
@ To MAIN RELAY [A] 
@ To WARNING BUZZER 
@ To INDICATOR LIGHT 

(OIL PRESSURE LIGHTIOVERHEAT 
LIGHT) 

@ To TACHOMETER 
@ To TRIM METER 
@ To VOLTMETER (OP) 
@ To HOUR METER (OPÃ 
@ To ALTERNATOR (IG TERMINAL) 
@ To ECM 
@ To IGNITION COIL 
@ To FUEL INJECTOR 
@ To INDICATOR LIGHT (MIL/ 

ALTERNATOR INDICATOR LIGHT) 
<gl To FUEL PUMP UNIT (HIGH 

PRESSURE SIDE) 
@ To STARTER SOLENOID 
@ To ECM NEUTRAL SWITCH INPUT 
@ To ALTERNATOR (OUTPUT 

TERMINAL) 
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d. STARTER MOTOR 

Move the remote control lever to the "N" 
(Neutral) position and check whether the 
engine starts. 

Engine does not start. 

charge level. 
Check the battery ter- 
minals for connec- 
tion and corrosion. 

Check whether the 
engine turns. 

or remove the cor- 

magnetic switch wire 

Check and repair the 
wire to the starter 
magnetic switch. 
Repair or replace the 
starter magnetic 
switch. 

not turn- - 

Check by sound 
whether the starter 
motor is turning. 

J Check the 30A (start- 

1 Good. 
Sound. 

Check the starter 
magnetic switch for 
operating sound. , ' I 

ring gear for engage- 

I 
Sound. 

1 Check the pinion 1 Cheek the return 
spring for fatigue 
and the pinion for 
movement. 
Correct the pinion 
and ring gear 
engagement, or 
replace. 

and ring gear for 
engagement. Turns. 

Check or replace the 

and starter motor 
1 terminal, and check I Does ' J 

turning. (brush holder or ar- 

1 Sound. 

Poor contact of the 
starter megnetic 

terminals securely. 
and remove the 
corrosion. 

No good 
Check whether the 
engine speed is 

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

Good. 1 Good. 

NOTE: When a problem occurs, disconnect the battery. 
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From I? 2-22 

Check the ignition and 
fuel systems. 

From I? 2-22 

Check the engine oil 
viscosity. Replace the engine oil. 

Good 

I 

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

I 

Does not turn. 

Check inside the engine. - 
Engine does not stop Check remote control Repair or replace the 
when the key switch is plug connector at the 
turned OFF. engine. 

NOTE : When a problem occurs, disconnect the battery. 
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e. IGNITION SYSTEM 

1 Engine is hard to start. I 
L 
Measure the spark plug gap and 
check whether sparks jump 
across the electrode (P. 2-26). 
Spark plug gap: 
0.7 - 0.8 mm (0.028 - 0.031 in) 

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

1 No spark 

1 No spark 

1 

Dis- 

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

1 

Perform the spark test on all 1 at a'i ICheck to see whether the emer- [cOnnecte~ 
cylinders. gency stop switch clip is dis- Set the clip securely. - 1 connected. 

Sparks 

No spark at one 
or some cylinders 

- 

Normal 

Replace the spark plugs. I 

Disconnect the blacWred terminal 
of the emergency stop switch, and Replacement: P. 15-3 and 7. 
perform the spark test (P. 2-26). 

No spark Dis- 

for secure connection. ly and perform the spark test 
again (P. 2-26). 

1 disconnected. 

Replace the timing belt guide 
plate (P. 6-91. 

* - 
Check the primary coil resistance 
and the secondary coil resistance 
on each ignition coil. 
Resistance: 

Primary: 0.60 - 0.72 0. 
Secondary: 25 - 38 kn 

1 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. 

1 No continuity 

TO P. 2-25 

Continuity - 

Abnormal " 

Short circuit in the blackhed 
wire between the ECM and the 
emergency stop switch. 

Replace the main harness or 
the remote control cable A. 

Faulty ignition coil. 
Replacement: P. 17-22 

TEST HARNESS 

2-24 
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From I? 2-24 

____{____ 
Check for continuity between 

t h e  test box's terminals A9 
and A17 and the yellow/black 
terminals of the ignition coil. ' 

1 Continuity 

Check for continuity between 
the text box's B2 terminal and 
the ignition coil's black/yellow 
terminal, and between the 81 
terminal and the ignition coil's 
blacklblue terminal. 

Continuity 

T 

wire between the ECM and the 
ignition coil. 

Replace the main harness. 

TEST HARNESS 

No 
continuity 

IGNITION COIL 
TERMINALS 

Cheek for continuity between 
the test box's terminals B1 and 
B2 and the body ground. 

1 No continuity 

No 
continuity 

the test box's terminals B4 and 
B5 and the body ground. 

Continuity 

Short circuit in the black/yellow 
and the blackblue wires between 
the ECM and the ignition coil. 

Replace the main harness. i 
wire between the ECM and the 
ground. 

Check the ground at the back 
of the shift link bracket. 
Redace the main harness. 

IGNITION COIL 
TERMINALS 

Substitute a known-good ECM 
and recheck. 
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SPARK TEST 

1) Set the remote control lever in the "N" (Neutral) position. 

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

3) Remove the spark plugs. 
Disconnect the fuel injector connector of the respective 
cylinders (P. 2-15). 

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

5) Connect a ground wire between the negative (-1 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. 

If ignited, gasoline can burn you severely 
Be sure there is no spilled fuel near the engine. 

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

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

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

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

No.1 SPARK PLUG 

No.2 SPARK PLUG 

No.3 SPARK PLUG 

No.4 SPARK PLUG 

No.1 SPARK PLUG CAP 

No.4 SPARK PLUG CAP 

SPARK PLUG CAI 

SPARK PLUG CAI 

SPARK PLUG CAF 

K PLUG CAP 
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FRAME 

a. SHIFT 

Shift lever does not 
move. 

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

motor. 

Shift cable is not adjust- No good 1 

+ Stuck 1 shift cable is corroded. 
1 

Replace. 
Good 

Check whether the shift 
link is deformed or the 
shift shaft is bent lP. 1 6 -  1 Replace (p. \6-21. 
1 Ã̂ 1 

1 Normal 

Check whether the link Bent 
rod is bent (P. 76-11. 

I I 1 Replace (P. 16-5). 
Normal 

AIB gear teeth for wear 
and damage (P. 13-5). 

1 Normal 

rods A and B are bent 
or twisted. 

Normal 
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HONDA 
BFll5A*l3OA 

b. POWER TRIM / TILT ASSEMBLY DOES NOT MOVE 

Use a fully charged 12V battery. 

Connect the power t i l t  motor and 
battery and check the motor sound. 

Does not sound 

I Sound 

Check the  manual  
valve for looseness. 

Tight 

extended I:. 14-17). 1 

Loose 
valve, 

Check for oil leaking 
from power trimltilt 
assembly. 

Check the o i l  level 
with each rod fully 

1 Normal 

Low + 
Fill with oil (P. 14-17). 

1 NO air forth several times. 
I 

14-11). 
OK 

Leaking 

Replace the power 

(*I) Replace the 0- 
ring and oil seal at 
the leaking point (P. 

Tighten the manual 
valve. 
If the power trimltilt 

Iassembly does not1 
move,  replace the 1 1 assembly. I 

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

3-ring 

Oil 
seal 

Replacement as a part 

Motor assembly O-ring 
Front bracket O-ring 
Rod guide cornp. O-ring 
Oil tank, pump assembly 
O-ring 
Piston rod B O-ring/ - 
backup ring 
Piston rod comp. O-ring 
Free piston 0-ringlbackup 
ring 

Front bracket oil seal 
Rod guid cornp. oil seal/ 
dust seal 

Replacement as 
an assembly 

Manual valve 
O-ring 

Piston rod cornp. 
(cylinder cap) oil 
seal 

short circuit i n  the assembly (P. 14-24). 
motor harness wire. 

1 Normal 

1 Normal 

4 

tilt switch or switches 
(P. 17-26). 

Check the power ti l t 
relay (P. 17-27). 

Normal 

assembly (P. 14-1 1). 

No good 

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

- 

Normal 
Overheats 

1 Normal 

Replace (P. 17-19). 

Check fo r  water i n  Water Replace the  motor  
the motor. assembly (P. 14-11). . G- 

Cool down the motor. Check the motor for 

I No water 

overheating. 

Does not 
overheat 

t 

- 

parts (P. 14-24). 
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MONDA 

c. THE POWER TRIMITILT ASSEMBLY DOES NOT HOLD 

t Check the manual valve for tightness. Tighten the manual valve securely. 

1 Tight 
t Leaking 

Check for oil leakage fr ( * I )  Replace the O-ring and oil seal (P. 14-1 1). 

1 Not leaking 

Check for oi l  leaking from the cylinder surface. Replace the power trimttilt assembly (P. 14-4). 

1 Not leaking 
t Abnormal 

Check blow pressure ( Replace the pump assembly (P. 14-1 1). 

I 
1 Normal 
I 

Check the oil level (P. 1 Fill with oi l  (P. 14-17). 

1 Normal 

1 NO air power 
I 

i Air 

1 Replace the power trimhilt assembly (P. 14-41. 1 

Check air in  the system. - 
I 

1 NO air 

Set the power trimltilt assembly on its side 
(with oil tank facing up) and operate the 

1 Check the oi l  level (P. 14-17). I 
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Replace the O-ring and oil seal marked * I  as a part or  assembly. 

.. . 
1. 

O-ring 

-. 

Oil seal 

Replacement as a part 

Motor assembly O-ring 
Front bracket O-ring 
Rod guide comp. O-ring 
Oil tank, pump assembly O-ring 
Piston rod El 0-ringlbackup ring 
Piston rod cornp. O-ring 
Free piston 0-ringlbackup ring 

- 

Front bracket oil seal 
Rod guide cornp. oil sealldust seal 

Replacement as an assembly 

Manual valve O-ring 

Piston rod comp. (cylinder cap) oi l  seal 
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@MOTOR @LOWER CHAMBER 

hffi \ SPooLVALVE \ @UPPER 

CHAMBER 
SPOOL VALVE 

D~~~ 
lot ti lt 
up. 

0 

0 

0 

0 
0 

0 

0 

0 

0 

@MANUAL @LOWER @DOWN 
VALVE CHAMBER RELIEF 

CHECK VALVE 
VALVE 

\ O-RING / 
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Does 
not tilt 
down. 

0 

0 0 0  

0 

0 

0 

0  
0  

0 

0 0 0  

0 

0 

0 

Pressure 

Lower chamber 
blow-off pressure 
lower than spec. 
or pressure drops. 

0  

0 

0 

0 

0 

0 

0 

0 

0 

Check point 

@ Motor 

@ Manual valve 

(3) O-ring 

@ O-ring 

(5) Check valve 

@ O-ring 

CT) shock relief 
valve 

@ Dust seal/ 
O-ring 

@I Oil 

@ Pump 
([D Upper relief 

valve 
(12) Down relief 

valve 

" ~ ~ ~ $ ~ ~ e r  

@ Lower chamber 
spool valve 

@ Upper chamber 
check valve 

@ Upper 
spool valve 

@MOTOR 

check 

Upper chamber 
blow-off pressure 
lower than spec. 
or pressure drops. 

0  

0 

0 

0 

0 

0 

0  

0 

0 

Checkirepair method 

Check according to  the motor check procedure. 

the O-ring surface for damage. 
Check the manual valve for foreign material and 

Wash or replace the manual valve i f  necessary. 

Check the O-ring surface for damage or foreign 
material and replace if necessary. 

Do not disassemble the free piston as it is the 
uaranteed part of the assembly. 
heck the ball seat for damage or foreign material 

Wash or replace the free piston if necessary. 

Check the O-ring surface for damage and foreigr 
material. Replace if necessary. 

Do not disassemble the piston rod cornp. as it is 
the guaranteed part of the assembly. Check the 
ball seat for damage or foreign material. 
Wash the shock relief valve or replace the piston 
rod cornp. i f  necessary. 

DO not disassemble the piston rod cornp. as it is 
the guaranteed part of the assembly. 
Check the O-ring surface for damage or foreign 
material. Replace the piston rod cornp. if necessary 

Check the oil level and add the oil if necessary. 

Do not disassemble the pump assembly as it is 
the guaranteed part of the assembly. 
Replace the pump assembly if necessary. 

@DUST SEAL/ PISTON ROD COMP 

Symptom 

Does 

Lowers. 

0 0 0 0  

0 

0 

0 

not hold. 

0 

0 

0 

0 

0 
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HONDA 

9. CABLEIHARNESS ROUTING 
12 I 
HARNESS CLIP 

[31 SWITCH WIRE 
OIL PRESSURE CONNECTOR 
SWITCH \ I 10 rnm WIRE 

r Ã §  I HARNESS CLIP 
PI 
HARNESS CLIP 

1131 
111 13 m m TUBE CLIP 

1141 
No.4 FUEL INJECTOR 
CONNECTOR 

SWITCH WIRE 

111 1 
13 mrn TUBE 
CLIP 

\ 
t21 HARNESS CLIP 
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[I01 mi 
WIRE HARNESS ALTERNATOR 

ALTERNATOR 

CONNECTOR 

WIRE CLAMP 
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HONDA 

161 

141 
90A FUSE CABLE 

I T 

P CONNECTOR 

REMOTE CONTROL 

2P CONNECTOR 

RED 2P CONNECT0 

WIRE CLAMPS 

WIRE HARNESS 
[27] STRAP CABLE 

1261 NEUTRAL SWITCH 

1251 PURSE LOCK CLIP 

HARNESS CLIP 
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HONDA 
BFI 15A-130A 

1151 / 
STARTER CABLE 
BRACKET CLIP 

1181 
INDICATOR 
3P CONNECTOR 

\ 

141 
90A FUSE 
CABLE 

\ 151 

[I61 WIRE 

CABLE PLATE \ 

[I31 
I121 NEGATIVE (-) 

POWER TILT RELAY STARTER CABLE 
CONNECTOR 

1191 
REMOTE CONTROL [*I 
CABLE A POWER TILT 

\ MOTOR WIRE 

SENSOR WIRE 
1171 
NEUTRAL SWITCH 
2P CONNECTOR STARTER CABLE 

HARNESS CLIP 

STARTER CABLE 

STARTER CABLE 

1231 
I201 WIRE CLAMP 

I 
4p coNNEcToRs [211 REMOTE CONTROL 

CABLE A 14P CONNECTOR 
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HONDA 
BF115A-130A 

151 
No.1 INo.4 
IGNITION COIL 

111 PULSER COIL 
YELLOWIBLACK 

POSITIVE (+) STARTER 
MAGNETIC SWITCH 
TERMINAL WIRE 

BLACKIBLUE WIRE 

1231 STRAP CABLE 
NEGATIVE (-1 STARTER 
MAGNETIC SWITCH 
TERMINAL WIRE 

REMOTE CONTROL 
CABLE A 

1211 BOA FUSE CABLE 

[20] POWER TILT MOTOR 
CONNECTOR STARTER MOTOR 

[I91 HARNESS C 

10A FUSE BOX 
(REMOTE CONTROL 

[I61 1 30AFUSE BOX 

POWER TILT RELAY (STARTER FUSE) 

CONNECTOR 
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HONDA 

111 - . . - . . - . , 
REMOTE CONTROL - 0wÃ‘I-T BW- MAGNETIC 
CABLE A {-m-l-r&ix.- 

L.T-..-.I 

. . Â  151 

131 - L U E M + ~  w BLUE 1 CONNECTORS TRIM ANGLE SENSOR - YÃ‡ -I#& YÃ‡ -, 
I 

CABLE A 1 -. . - . . - . , 

121 POWER TILT SWITCH 

GREEN CONNECTORS 

111 
REMOTE CONTROL TILT RELAY 
CABLE A L.. -. .-.I 

----..-.: 
-B--~+=I I 

[221 
POWER TILT MO 
CONNECTOR 

1 BI I BLACK I! B ~ I  BROWN 1 
1 Y I YELLOW 11 0 I ORANGE I 

[ I l l  

[9 I To STARTER MAGNETIC 

To ALTERNATOR SWITCH 

To POWER TILT SWITCH 

CABLE TERMINAL 

Bu 

G 

R 

W 

/ \ [I81 WIRE HARNESS 
1201 CLIPS 
POWER TILT RELAY 
CONNECTOR 

1191 
Do not clamp the last line of 
the bent power tilt motor cable. 
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GREEN 

RED 

WHITE 

Lb 

Lg 
P 

Gr 

LIGHTBLUE 

LIGHTGREEN 

PINK 

GRAY 
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HONDA 
BF115A-130A 

191 
:LIP A 
Pass the No.3 high tension 
cord so it is the upper line 
and the No.4 high tension 
cord so it is the lower line, 
and clamp the cord securely. 

[I] WIRE CLAMP 

OVERHEAT SENSOR 

No.2 HIGH TENSION 

[ 51 
HIGH TENSION CORD 
CLAMP A 

[I81 HARNESS CLAMP 

1171 90A FUSE BOX 
POWER TILT SWITCH 

POSITIVE (+) STARTER 

POWER TILT 
SWITCH 
WIRE 

CABLE \ 
1141 
90A FUSE 
CABLE 
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HONDA 
BF115A-130A 

121 
WIRE CLIPS 

131 
WIRE CLIP 

\ 
141 
PULSER COIL SENSOR 1 

1141 / 1131 13 rnrn TUBE CLIP 

IAC VALVE 
CONNECTOR 
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HONDA 

[21 POWER TILT 151 Align the both taped 
ends with the clip. 

TRIM ANGLE 
SENSOR WIRE To ENGINE UNDER 

CASE 

161 
TRIM ANGLE SENSOR 
/ 

HARNESS CLIP 
Dl 
POWER TILT 
MOTOR 
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HONDA 

Side-mount remote control 

I61 
INDICATOR 
LIGHTS 

111 
EMERGENCY 121 13 1 141 
STOP IGNITION WARNING THROTTLE 
SWITCH SWITCH BUZZER SWITCH 

* 

SWITCH WIRE 

Y 

[51 REMOTE CONTROL 
CABLE B 

[I1 
EMERGENCY STOP 
SWITCH 

TILT SWITCH 

BLACK 
YELLOW 

BLUE 

GREEN 

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

*2: Power trimltilt switch wire routing with remote control lever 
set as shown by 6. 

RED P PINK 

WHITE Gr GRAY 

Br 
0 
Lb 

Lg 

Viewed from [21 REMOTE 
igniton CONTROL 

switch side. LEVER 

BROWN 
ORANGE 
LIGHTBLUE 

LIGHTGREEN 
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HONDA 
BFI 15A-130A 

Control panel 

131 
INDICATOR LIGHT 
[OIL PRESSURE LIGHT, 
OVERHEAT LIGHT1 \ fl Ĉ,- 

141 

/ WARNING BUZZER 

121 
IGNITION SWITCH 

WIRE HARNESS BAND 

111 ITCH PANEL HARNESS 
EMERGENCY STOP n--mm.-n TION: P. 15-8 1 SWITCH 
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HONDA 
BF115A-130A 

CLAMPING WIRES WITH CLIPS AND BANDS 

(*I): Clamp the 90A fuse cable in the innermost recess. 

Â¥'1: FRAME GROUND 

r21-1 UP 
PI-2 
HARNESS CLIP 

(D 90A FUSE CABLE 
@ POWER TILT RELAY WIRE 

[31-1 WIRE HARNESS CLIP 

- CLIP 

@ 10A FUSE WIRE 
2 30A FUSE WIRE 
(3) POWER TILT RELAY WIRE 

(WHITE WIRE) 
(4)30A FUSE WIRE (WHITE 

TAPING) 
@ POWER TILT MOTOR WIRE 

[6]-1 WIRE HARNESS 
CLIP 

@ 10A FUSE WIRE 
(D 30A FUSE WIRE 
(3) 30A FUSE WIRE 
(4) POWER TILT RELAY WIRE 

(WHITE WIRE) 
(5) POWER TILT SWITCH WIRE 

@ 90A FUSE CABLE (*I)  
(2) POSITIVE (+) STARTER MAG- 

NETIC SWITCH TERMINAL WIRE 
(3) 10A FUSE CONNECTOR WIRE 
(4) 30A FUSE I P  CONNECTOR WIRE 
(D POWER TILT SWITCH WIRE 
(6) POWER TILT RELAY WIRE 

J 

WIRE 
HARNESS CLIP 1 \ 141-2 

\ 1 (D POSITIVE (+I STARTER CABLE 
(2) 90A FUSE CABLE 1 

@ 10A FUSE WIRE 
@ 30A FUSE WIRE 
(3) 90A FUSE CABLE 
(4) POWER TILT RELAY CONNECTOR 

WIRE 
5 30A FUSE WIRE 
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HONDA 
BF115AeI 30A 

*I): Direct the harness clamp opening toward the engine. 
(*2): The power tilt switch wire must not be in contact with the stay. 

161-1 WIRE HARNESS CLIP 

@ NEUTRAL SWITCH 
WIRE 

@ MAIN RELAY WIRE 

111-1 2'- \ 
WIRE HARNESS 
BAND 

w 

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

@ POWER TILT RELAY GROUND 
@ NEGATIVE (-) STARTER CABLE 

]/____I WIRE HARNESS BAND 

(D REMOTE CONTROL CABLE A 
'2. TRIM ANGLE SENSOR WIRE 
(3) POWER TILT MOTOR WIRE 

@ NEGATIVE (-1 STARTER 1 CABLE 

1 [31-1 HARNESS CLAMP (*I) 

1 @::;ITEVE (+I STARTER 1 7 
@ POWER TILT SWITCH WIRE 

(*2) 
(D POSITIVE (+) STARTER 

CABLE 
0) POWER TILT SWITCH STAY 
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HONDA 
BF115A-130A 

GREEN TERMINAL 

111-4 
To No.2 IGNITION COIL . 
BLACK TERMINAL 

111-3 
STRAP CABLE 

111-2 

11 1-6 REMOTE CONTROL 
To REMOTE CONTROL A 
CABLE A 

IGNITION COIL 

- .  

To REMOTE CONTROL 
CABLEA \ 

/ 
[ll-1 TRIM ANGLE SENSOR 

* I ) :  Direct the opening toward down. 
(*2): Direct the opening toward up. 
*3): Direct the opening toward left. 

111-7 
+ To OVERHEAT SENSOR 

/@ [I]-8 
(5) To STARTER MAGNETIC SWITCH 

I/ TO NEGATIVE (-1 STARTER MAGNETIC 
SWITCH TERMINAL 

^ma 
T O  POSITIVE (+I STARTER MAGNETIC 

@ From 30A FUSE 
@ From 10A FUSE 
(D From 30A FUSE 
@I From POWER TILT RELAY 
@ From POWER TILT SWITCH 
(D From REMOTE CONTROL CABLE A 
@ WIRE CLAMP (*I) 
(8) WIRE CLAMP ("2) 
@I WIRE CLAMP (*3) 
@ WIRE HARNESS CLIP (*3) 

@ No.lINo.4 IGNITION 
COIL 

2) No.21No.3 IGNITION 
COIL 

@ 30A FUSE 1 P CONNECTOR 
(2) 1OA FUSE CONNECTOR 
(D RIB 
(4) IGNITION COIL SUSPENSION 

- 
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HONDA 
BF115A-130A 

10. TUBE ROUTING 

161 
PURGE HOSE 
CLAMP 181 

151 I VACUUM TUBE 
PRESSURE REGULATOR 171 

[41 \ 13 mm TUBE CLIP / 191 
FUELHOSE CLAMP D10.5 \ 1 / 

I / BREATHER TUBE A 

1171 / [I51 OIL TUBE 
7 x 690 mm 
TUBE 

1161 
FUEL HOSE 

121 
BREATHER TUBE B 

AIR VENT TUBE 

111 
TUBE CLAMP D l 3  

PRESSURE REGUl 
RETURN HOSE 

1221 FUEL TUBE D 
HOSE CLAMP 

1211 
AIR VENT TUBE B 

1201 
FUEL TUBE D 

41 7 x 550 mm TUBE 
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HONDA 
B F115A-130A 

131 
13 mm TUBE 

[61 

CLIP 
SENSOR TUBE 

EL PUMP UNIT 

7 x 100 mm TUBE 

WATER HOSE 

[I41 HOSE CLAM 11 FUEL HOSE 

1 
1151 FUEL TUBE 
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[I21 
BREATHER TUBE B 

\ 
1141 1161 
PCV TUBE TUBE CLAMP D l 2  

TUBE CLAMPS 

1101 WIRE CLIP 

PURGE HOSE CLA 

I71 HOSE CLAMP 

181 AIR VENT TUBE B 

171 HOSE CLAMP 

RETURN HOSE 

FUEL TUBE C 
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HONDA 
BF115A-130A 

181 
WATER 
TUBE D 

[61 
WATER JACKET 

PRESSURE REGUL 
RETURN HOSE 

1261 7 x 690 mm TU 

[2517 x 550 mm 

1241 WATER TUB FUEL TUBE B 

BREATHER TUBE 

1221 FUEL TUBE 
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HONDA 
B F I  15A-130A 

111 
CANISTER HOSE 
CLAMP 

WATER 

131 WATER INLET 
JOINT 

CANISTER HOSE 
CLAMP 
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HONDA 

11. LUBRICATION 
Apply marine grease to the following parts: 

/ 
/ 

/ 
THROTTLE CAM 

1 TILT STOPPER BEARING 

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

(D TILTING SHAFT 
(2) TILTING SHAFT THREADS 

PROPELLER SHAFT 

ffi DETENT SPRING ROLLER 
@ TILTING BRACKET CAM 
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HONDA 
BF115A*130A 

ff) COVER LOCK SHAFT 
@ COVER LOCK SHAFT B 
C3) COVER LOCK ROD 

3) SHIFT ROD A 
2) VERTICAL SHAFT 

@ COVER LOCK SHAFT 
(D COVER LOCK SHAFT B 
(3) COVER LOCK ROD 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

@ THROTTLE ARM 
(2) SHIFT LINK COMF? 
(D LINK ROD 

SWIVEL CASE 
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@ADJUSTING ROD 
12:' LOWER CYLINDER BUSHINGS1 

COLLARS 

ENGINE COVER HOOK ROLLER 

3) UPPER CYLINDER BUSHINGS1 
PINS 

:2) SLIDING SURFACES OF THRUST 
RECEIVER 

ENGINE COVER HOOK ROLLER 
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3. MAINTENANCE HONDA 
BF115A-130A 

1. MAINTENANCE SCHEDULE 
2. ENGINE OIL 
3. OIL FILTER 
4. GEAR CASE OIL 
5. SPARK PLUGS 
6. VALVE CLEARANCE 
7. FUEL FILTER 

(LOW PRESSURE SIDE) 
8. FUEL TANK STRAINER 

(OPTIONAL FUEL TANK) 

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

1. MAINTENANCE SCHEDULE 

Balancer belt 

ACG belt 

\ REGULAR SERVICE PERIOD (3) 
ITEM Perform at every indicated month EACH 

or operating hour interval, USE 
whichever comes first. 

Change 
Engine oil filter Change 

Engine timing belt Check-readjust 

REFER 

, PAGE 

FIRST 
20 HRS 

OR 
MONTH 

0 
Engine oil Check level 

Change 
Gear case oil Check level and check 

for water contamination 

3-13 
through 
3-23 

0 

0 

EVERY 
100HRS 

OR 
6 MONTHS 

0 

0 

0 
0 (2) 
0 

Throttle linkage Check 
and idling speed Adjust 

Valve clearance Check-readjust 

Spark plugs Check-adjust 
(Replace if necessary) 

Propeller and Check 
cotter pin (Replace if necessary) 
Lubrication Grease 

Fuel tank and Clean 
tank filter (Replace if necessary) 

EVERY 
200 HRS 

OR 
YEAR 

0 

Fuel filter Check 

Change 

Fuel filter Change 
(High pressure type) 

EVERY 
400 HRS 

OR 
2YEARS 

0 

Thermostat Check 

(1) Lubricate more frequently when used i n  salt water. 
(2) For professional commercial use, replace every year or  every 200 operating hours. 
(3) For professional commercial use, log hours o f  operation t o  determine proper maintenance intervals. 

0 

Fuel line Check 
(Replace if necessary) 

Battery cable Check-tightness 
Bolts and Nuts Check-tightness 
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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 ) Remove the engine cover. 

2) Remove the dipstick and wipe it clean. 

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

4) If the oil level is low, remove the oil filler cap, and add the 
recommended oil (P. 3-3) to reach the upper limit mark on 
the dipstick. 

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

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

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

CAUTION: 

Used engine 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. 

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

TORQUE : 23 N-m (2.3 kgfem, 17 Ibfwft) 

4) Reinstall the drain plug cover. Tighten the 6 x 35 mm special 
screw to the specified torque value. 

TORQUE : 6.4 N*m (0.65 kgfem, 4.7 Ibf.ft1 

I 131 DIPSTICK 

[I] OIL FILLER CAP P 

[I1 DRAIN PLUG COVER 
1 

PLUG 

3-2 
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5) Refill with the recommended engine oil to the upper limit 
mark on the dipstick. 

-- - 

Engine oil 
capacity 

NOTE : 

5.6 Q (5.9 US qt, 4.9 Imp qt) 
With oil filter replacement: 
6.5 Q (6.9 US qt, 5.7 Imp qt) 

- ~ -  

Recommended 
engine oil 

Using nondetergent oil can shorten the engine's service 
life, and using 2-stroke oil can damage the engine. 

6) Reinstall the oil filler cap and dipstick. 

7) Reinstall the engine cover. 

SAE 10W - 30 
API Service classification SGISH 

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 07912-61 10001 

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: 

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 718 turn. 

TOOL: 
Oil filter wrench 

TORQUE : 21.6 N-m (2.2 kgf-m, 16 Ibf*ft) 

6) Refil l the engine wi th  the specified amount o f  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 oi l  to the upper limit mark on the 
dipstick. 

9) Reinstall the engine cover. 

-30 -20 -10 0 10 20 30 41TC 
I I 

-20 0 20 40 60 BO 100'~ 

[31 Ambient temperature. 

Ill  / 
RUBBER SEAL 

3-3 
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4. GEAR CASE OIL 
Inspection: 

1) Position the outboard motor~vertically. 

2) Remove the oil level bolt and check whether the gear case 
oil flows out of the gear case. If i t  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. 

1 Gear oil capacity 1 1.0 l? ( I .  I US qt, 0.9 Imp qt) 

I I 1 

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

I 

TORQUE: 

Recommended 
gear oil 

3.4 Nem (0.35 kgf-rn, 2.5 Ibfeft) 

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

Replacement: 

I )  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, orthe 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) If there 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. 

1 Gear oil capacity 1 1.0 i! (1.1 US qt, 0.9 Imp qt) 1 

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

e ~ u ~ ~ ~ ~ ~ ~ e n d e d  
Sar oil 

TORQUE: 3.4 Nm (0.35 kgf-rn, 2.5 Ibf*ft) 

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

111 OIL LEVEL BOLT 
I 

[2] OILDRAIN BOLT 

(Commercially available) 

3=4 
Page: 62 - Honda BFl l5A, BFl3OA Outboard Motors Shop Manual - http:llwww.ReadManuals.Com 



HONDA 
BF115A*13OA 

5. SPARK PLUGS 

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 i f  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. 

1 Spark plug Qap 1 0.7 - 0.8 mm (0.028 - 0.031 in) 1 

Recommended ZFR7F (NGK) 
spark plug 1 KJ22CR-L8 (DENSO) 

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 I12 turn if a 
new plug) to compress the sealing washer. If you are reusing 
a plug, tighten 118 - 114 turn atler the plug seats. 

TORQUE: 18 Nm (1.8 k g f m  13 Ibf-fi) 

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 a  VALVE CLEARANCE 
lnspection1Adjustment: 

Valve clearance inspection and adjustment must be performed 
with the engine cold. 

I ) Remove the engine cover. 

111 
SPARK PLUG 
WRENCH 

SIDE SEALING 
ELECTRODE WASHER 

111 
ENGINE 
COVER - 
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2) Move the remote control lever to the "N" (Neutral) position. 

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

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

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

21 
i mm 
MASHER (61 
\ 6 x 20 (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) 

\ 
11 I REAR SEPARATE CASE 
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7) Open the 13 mm tube clip that secures the fuel tube D, and 
release the fuel tube D. 

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

Gasoline is highly flammable and explosive. 

You can be burned or seriously injured when handling 
fuel. 

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

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

11) Manually turn the crankshaft pulley clockwise, and align the 
4 Tr' mark on the timing belt driven pulley with the " t 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. 

111 
CYLINDER 
HEAD COVER 

\ 

t21 
BREATHER 
TUBE B 

- - 
TUBE 

[I I CRANKSHAFT PULLEY 
/ 

151 ' 
TIMING BELT 

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. 

13) If adjustment is needed, loosen the valve adjusting lock nut, 
and adjust the intake and exhaust valve clearances by turning 

Va I ve 
dearance 

[81 
111 

No.1 CYUNDER 
No.1 CYLINDER INTAKE VALVES 
EXHAUST VALVES / 

EXHAUST VALVES 

IN 

EX 

the valve adjusting screw right or left. I 

0.24 - 0.28 mm (0.009 - 0.01 1 in) 

0.28 - 0.32 mm (0.01 I - 0.013 in) 

14) After adjustment, secure the adjusting screw and loosely 
tighten the lock nut. 

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

TORQUE: 20 N*m (2.0 kgfmm, 14 lbf*fi) 

16) After adjusting the intake and exhaust valve clearances of 
the No.1 cylinder, turn the crankshaft pulley clockwise, and 
align the 'I V 2" mark on the timing belt driven pulley with 
the ' 'tTf' mark on the timing belt lower cover. In this position, 
the N0.2 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 N0.2 cylinder. 

1 After adjusting the intake and exhaust valve clearances of 
the N0.2 cylinderl adjust the intake and exhaust valve 
clearances of the N0.4 and the N0.3 cylinders in this order in 
the same procedures from the above steps I I through 15. 

18) Reinstall the cylinder head cover in the reverse order of 
removal, but note the following. 

Oil return tube installation (f? 7-13]. 
Cylinder head cover installation (I? 9-5 through 7). 

[3 I 
VALVE ADJUS 
SCREW LOCK NUT FEELER GAUGE 

111 N0.4 PISTON AT TOP 121 
DEAD CENTER OF N0.2 PISTON AT 
COMPRESSION TOP DEAD CENTER 

OF COMPRESSION 

CENTER OF 

TIMING BELT 
DRIVEN PULLEY 
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7. FUEL FILTER (LOW PRESSURE SIDE) 
Inspection: 

1) Remove the engine cover. 

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

3) Check the fuel filter for water accumulation or sediment. If 
no water or sediment is found, lower the fuel filter back down 
into the engine undercase properly. 

Replacement: 

Gasoline is highly flammable and explosive. 

You can be burned or seriously injured when handling fuel. 

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

If water or sediment is found in the fuel filter proceed as follows: 

Disconnect the fuel hose connector from the motor. 

Pinch off the fuel lines at the fuel filter with two commercia~ly 
available Fuel Hose Clips as shown. 

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

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. 

Lower the fuel filter into the engine undercase properly. 

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. 

111 -f----" 121 FUEL FILTER 1 FUEL FILTER STAY 

11 I FUEL HOSES 

21 
WEL HOSE CUP 
Commercially [31 
available) The arrow mark indicates the 

fuel flow direction. 

61 
FUEL 
SIDE 

/Ã‘Ã‘Ã‘Ã \ SIDE 
[1 I FUEL HOSES [51 FUEL FILTER 

[ I 1  FUEL HOSE CONNECTOR 
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8. FUEL TANK STRAINER 
(OPTIONAL FUEL TANK) 

Gasoline is  highly flammable and explosive. 

1 You can be burned or seriously injured when handling fuel. I 
Keep heat, sparks, and flame away. 
Handle fuel only outdoors. 

1 Wipe up spills immediately. 1 

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

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

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

9, THROTTLE CABLE 
Adjustment: 

1) Remove the engine cover and disconnect the TP sensor 
connector. 

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

3) Check the throttle cable length of the sections shown at the 
throttle cam open side and the close side respectively. The 
cable length at the throttle cam open side and the close side 
should be 17 mm (0.67 in) from the point shown. 

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

HOSE 
CONNECTOR 

STRAINER ^ 
1 [I] TP SENSOR 

I 121 TP SENSOR CONNECTOR 

TUBE 

OPEN SIDE: 
17 mm (0.67 in) 

[21 
' THROTTLE 
CAM 

[3 I 
CLOSE SIDE: 17 mm (0.67 in) 

3-1 0 
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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 
respectively. 

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

Open side 

Close side 

7) Move the remote control leverto the "F" (Forward) fully open 
position. 

18 mm (0.71 in) 

16 mm (0.63 in) 

NOTE: 

(Forward) position with the engine stopped, move the 
lever while turning the propeller or propeller shaft. 
Do not move the remote control lever with force or 

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

9) Move the remote control lever to the "N" (Neutral) position. 

10) Loosen the shift pivot lock nut and remove the 6 mm lock 
pin and the 6 mm washers from the shift pivot. 

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

11) Install the shift pivot on the throttle arm. Move the remote 
control leverto the "F" (Forward) full open position and check 
that the throttle arm is in contact with the full open position 
stopper. 
Then, move the remote control lever to the "N" (Neutral) 
position and tighten the shift pivot lock nut. 

[I1 
CLOSE SIDE: 
16 m m  (0.63 in) 

121 
OPEN SIDE: 
18 m m  (0.71 

Dl - THROTTLE 
ARM 

in) 

131 REMOTE I CONTROL LEVER 

[21 
" F" ' N " 
(FORWARD) 1 

POSITION 

121 
THROTTLE ARM 

FULL OPEN 
POSITION 
STOPPER 

] THROTTLE ARM 

6 mm WASHER (2) 

mm LOCK PIN 

I 
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12) With the throttle arm in contact with the full open position 
stopper, measure the clearance between the throttle lever of 
the throttle body assembly and the full open position stopper. 
It should be 1 mm (0.04 in) or below. 

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

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

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

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

POSITION '\̂ '̂ \\' 
STOPPER 

[I 1 THROTTLE CABLE 121 THROTTLE CABLE 

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 " V " mark on the throttle cam aligns 
with the center of the throttle cam roller. 
If the mark is out of alignment, adjust by turning the adjusting 
nut at the close side of the throttle cable. 

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

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

Check item 

Side-mount remote control type only: 

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

2) Move the remote control lever to the full open position and 
be sure that the link joint arm is in contact with the 5 x 16 
mm hex. bolt. 
If not in contact, tighten the 5 x 16 mm hex. bolt until it 
contacts the link joint arm. 

TING NUTS 

[ I 1  ROLLER [2] 
" V "MARK SHOULD ALIGN WITH 
THECENTER OF THE ROLLER. 

ADJUSTING NUT 

THROTTLE CABLE 

1 0. 5; 16 mm HEX. BOLT 
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10. SHIFT CABLE 
Adjustment: 

1) Move the remote control lever to the "N" (Neutral) position. 

2) The " V I' mark on the shift link bracket should align with 
the " A I' mark on the shift link. 

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

3) 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. 

4) Set the shift pivot on the shift link. 
The " T " mark on the shift link bracket should align with 
the " A " mark on the shift link. Tighten the lock nut. 

5) Check whether the detent spring roller is in the shift arm 
groove ["N" (Neutral) position] with the " V " 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.) 

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

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

11. ALTERNATOR BELT 
Inspection: 

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

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

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

4) Check the alternator belt tension or deflection. 

111 
SHIFT LINK 

6 rnm LOCK PIN 

[ I !  MUTUAL 121 DETENT 131 SPRING 
SWITCH ROLLER 1 

\. 

SHIFT ARM 
161 GROOVE 
SHIFT ARM END AND 
NEUTRAL SWITCH El"" \ !Yam-. ... .. 

Page: 71 - Honda BF115A. BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Corn 

http://www.ReadManuals.Corn


HONDA 
BF115A-130A 

a. Belt tension inspection using belt tension gauge 

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

TOOL: 
Belt tension gauge 07JGG-0010101 

392 - 490 N 

Belt tension 

(50 - 60 kgf, 110 - 132 lbf) 

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

BELT TENSION GAUGE 
07JGG-0010101 

tension. 

b. Belt deflection inspection 

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

7.7 - 9.0 mm 
Used belt 

Belt deflection 
6.7 - 7.7 mm 

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 Nom (4.5 kgfom, 33 Ibf'ft) (10 x 80 mm flange bolt) 
24 N*m (2.4 kgfem, 17 Ibfeft) (8 mm flange nut) 

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

Replacement: 

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

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

3) Remove the alternator belt. 

Do not contaminate the alternator belt with oil or grease. 

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

BOLT 

RNATOR BELT 

SPECIAL ADJUSTER 
BOLT NUT 
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Installation: 

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

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

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

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

12. BALANCER BELT 
inspection: 

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

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

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

Replacement: 

1) Remove the alternator belt (P. 3-14). 

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

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

4) Loosen the adjusting nut 213 to 1 turn. With the balancer belt 
tensioner pushed to the opposite side from the belt, tighten 
the adjusting nut. 

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

1 121 ALTERNATOR BELT 

1 111 TIMING BELT 
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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 "4T"  mark on the timing belt driven pulley with 
the " ~ T "  mark on the timing belt lower cover as shown by 
turning the crankshaft pulley clockwise. 

NOTE: 
- -- - - 

Do not turn the crankshaft pulley counterclockwise. 

[ - ]  121 
HOLDER 

11 1 16 x 49 mm BOLT-WASHER ATTACHMENT* 
\ 50 mm. OFFSET 

DRIVEN PULLEY 
DRIVE PULLEY (EXHAUST SIDE) 

I 11 1 TIMING BELT - .  . . 
DRIVEN PULLEY 

TIMING BELT 
LOWER COVER Vs '>I 

- .  . . 
DRIVEN PULLEY 

3-1 6 
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4) Remove the 16 x 49 m m  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 "I" 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 ""fr' 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 SHAFT 
(INTAKE SIDE) 

151 
12 mm BOLT 

/ 
INSTALLATION 1.41 Set the bolt securely 
HOLE in the hole in the shaft. 

111 BALANCER BELT 12, ,, wRK 131 BALANCER 1 DRIVEN PULLEY 1 GEAR CASE 

121 
"I' 

3-1 7 
Page: 75 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

http://www.ReadManuals.Com


10) Align the " I " mark on the balancer belt driven pulley 
(exhaust side) with the alignment mark on the timing belt 
lower cover. 

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

After installation, check each pulley for proper alignment. 

Adjust the pulley alignment i f  necessary. 

12) Loosen the adjusting nut and the adjusting bracket bolt 213 
to 1 turn (i.e. as loose as the tensioner is moved by the spring 
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. 

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

TORQUE: 29 N-m (3.0 kgfom, 22 Ibfwft) 

LOWER COVER 

121 BALANCER BELT 
1 BALANCER B 

[I I BALANCER BELT 1 TENSIONER 121 ADJUSTING NUT 

131 
ADJUSTING 
BRACKET 
BOLT 
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14) Remove oil and grease from the balancer belt drive pulley, 
crankshaft pulley and the 16 x 49 mm bolt-washer, clean them 
and check the oil application points on these parts (f? 6-41. 

15) Install the crankshaft pulley and tighten the 16x 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 kgfam, 181 Ibfaftl 

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-ftl (Adjusting nut) 
12 N*m (1.2 kgf-m, 9 Ibf-ft) (Adjusting bracket bolt) 

17) Remove the 6 x 10 mm bolt. 

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

19) Install the intake manifold assembly (I? 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 i f  it is worn or damaged. 

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

Replacement: 

1) Remove the alternator belt (P. 3-14). 

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

3) Loosen the adjusting nut 213 to 1 turn. Pushing the timing 
belt tensioner to the opposite side from the timing belt, 
tighten the 6 x 10 mm bolt securely. 

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

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

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

[I] ADJUSTING NUT 

I11 TIMING BELT 
TENSIONER ARM 

121 TIMING BELT 

TIMING BELT 
TENSIONER 

' 
Page: 77 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Cor 

http://www.ReadManuals.Cor


HONDA 
BF115A-130A 

Remove the balancer belt drive pulley. 

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) Remove the spark plug caps and the spark plugs. 

[I1 BALANCER BELT 

[I ] TIMING BELT [ I ]  TIMING BELT 
DRIVEN PULLEY DRIVEN PULLEY 

2) Set the special tool on the timing belt driven pulley as shown. 
Align the " 4 T "  mark on the driven pulley with the ""IT" 
mark on the timing belt lower cover by turning the driven 
pulley. 

TOOL: 
Lock nut wrench, 56 mm 07LPA-ZV30200 

LOCK NUT WRENCH, 1 56 rnm 
07 LPA-ZV30200 

31 Align the "@" mark on the timing belt drive pulley with the 
' I  mark on the cylinder block. 

11 I 
CYLINDER BLOCK 

121 
' I  " MARK 

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. 6-1 1). 

[41 
TIMING 1 DRIVE PULLEY [31" MARK 
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4) 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. 

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

6) 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 (I? 6-4). 

7) Install the balancer belt drive pulley and install the engine 
hanger (I? 6-10). 

8) Remove the 6 x 10 mm bolt a oosen the adjusting nut 
213 to 1 turn (Le. 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. 

r 11 1 BALANCER BELT - - 
/ DRIVE PULLEY 

1 [I] ADJUSTING NUT 

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

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

9) Install the crankshaft pulley and loosely tighten the 16 x 49 

PULLEY \ BOLT-WASHER 
mm bolt-washer. 

3-21 
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12) Check whether the cutout in the crankshaft pulley aligns with 
the "'tT" mark on the timing belt lower cover. 
If they are not in proper alignment, reinstall the timing belt. 

13) Remove the 16 x 49 mm bolt-washer and the crankshaft 
pulley. 
Install the balancer belt (f? 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 213 to 1 turn. 
Adjust the balancer belt tension. 

Timing BeltIBalancer Belt Tension Adjustment: 

Be sure that the valve clearance is correct before adjusting the 
belt tension (P. 3-51. 

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

1) Turning the crankshaft pulley clockwise, align the "4T" mark 
on the timing belt driven pulley with the " t T "  mark on the 
timing belt lower cover. 
Check also that the cutout in the crankshaft pulley aligns with 
the "t'T" mark on the timing belt lower cover. 

2) Loosen the adjusting nut and the adjusting bracket bolt 213 
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. 

111 CRANKSHAFT 121 

1 111 TIMING BELT 
DRIM 

[41 
TIMING 

1 LOWER COVER ^ " I T "  MARK 

MARK 

[ 11 CRANKSHAFT 121 CUTOUT 

TIMING BELT 
LOWER COVER 

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 
pu l ley  gear. Then, re tu rn  the crankshaf t  pu l ley  
counterclockwise by 1 notch of the timing belt driven pulley 
gear. 

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

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

TORQUE: 
44 N*m (4.5 kgf-m, 33 Ibfeft) (Adjusting nut) 
12 N*m (1.2 kgfom, 9 Ibfsft) (Adjusting bracket bolt) 

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

14. VAPOR SEPARATOR 

Gasoline is highly flammable and explosive. 

You can be burned or seriously injured when handling fuel. I 
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 m m  tube from the underside 
of the silencer case and connect it to the vapor separator 
drain joint. 

2) Tilt upthe 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. 

f- [I I Advance 121 Return 
1 three notches. one notch. 

1 [2] ADJUSTING NUT 

BOLT 

3.5 x 6.5 x 
TUBE 

[31 
DRAIN SCREW 

141 
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. 

FUEL HOSE CONNECTOR 

[ I 1  
POWER TILT SWITCH 

[31 DOWN 

[I] TP SENSOR 

CONNECTOR 

-- 

BREATHER A 
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Remove the two breather elements from the breather 
element cover and check the elements. 

I f  the oi l  drips f rom 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. 

111 BREATHER ELEMENT A 

COVER 

131 BREATHER 
ELEMENTS 

121 
"CLEAN SIDE" 

[ 1 I First element installation I position: 1 
13 m m  
(0.5 in) 

131 
Second element installation 
position: 

3-25 
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b. ADJUSTMENT 

ENGINE COVER HOOK 

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

2) Install the engine cover on the outboard motor and secure 
the fronthear cover lock levers. 

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

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

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

5) 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. 

111 (FRONT SIDE > 

141 MEASUREMENT POINTS 

I ]  (FRONT SIDE) p ]  
ENGINE COVER HOOK 

8 x 16 mm SOCKET BOLT 

41 [51 
REAR SIDE > ENGINE COVER HOOKS 

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

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. 

n 01 
LOCKING TABS 

PI 
TIMING BELT UPPER COVER 

[91 
BREATHER TUBE B 

1 INSTALLATION: 

TUBE CLAMP Dl5 
BREATHER TUBE 
JOINT 

b. DISASSEMBLYIASSEMBLY 

111 
SEAL RUBBER 

GROMMET 

[31 
"-Ã‘Ã‘ COLLAR (2) 

HARNESS CLIP 
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5. PROGRAMMED FUEL 
INJECTION (PGM-FI) 

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 

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 HARNESSIWIRE HARNESS 

(POWER SUPPLY LINE) 
5. SILENCER CASE 
6. THROTTLE BODY ASSEMBLY 
7. FUEL PUMP (LOW PRESSURE SIDE) 
8. FUEL INJECTORS 
9. VAPOR SEPARATORIFUEL PUMP UNIT 

10. INTAKE MANIFOLD ASSEMBLY 
REMOVALIINSTALLATION 

11. INTAKE MANIFOLDIIAC VALVE 
12. FUEL FILTER (LOW PRESSURE SIDE)/FUEL TUBE 
13. PCV VALVE 
14. FUEL TANK (OPTIONAL PART) 

I .  SERVICE PRECAUTIONS, 
1) PGM-FI troubleshooting 

First, check the MIL of the indicator. 

INDICATOR LIGHT 

Be sure to turn the ignition switch OFF before disconnecting 
and connecting the ECM connector. 

After inspection and repair, reset the ECM memory (I? 5-61. 

2) Fuel line removal/installation 
Do not smoke while working on the fuel system. Keep open 
flame or sparks away from the work area. 

Disconnect the battery cable from the battery negative (-1 
terminal. 

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

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

Service check bolt torque: 12 N*m (1.2 kgfom, 9 Ibfaft) 

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

, 1 / SERVICE CHECK 

i^/ SHOPTOWEL 
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Install the injector noting the connector angle. 

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

1 SEALING WASHERS 

FLARE NUT 
JOINT PART 

31 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 (-1 
terminal. 

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

51 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.) 
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2. VACUUM CONNECTIONS 

IF- 

@ FUEL TANK 
(2) FUEL FILTER (LOW PRESSURE SIDE) 
(3) FUEL PUMP (LOW PRESSURE SIDE) 
(f) OVERHEAT SENSOR 
@ PULSER COIL 
@ OIL PRESSURE SWITCH a ECT SENSOR 
(8) PCV CHAMBER 
@I PCV VALVE 
@ FUEL INJECTOR 

0 IAT SENSOR 
@ PRESSURE REGULATOR 
@ IAC VALVE 
@ MAP SENSOR 
@ TP SENSOR 
@ SILENCER CASE 
(R) VAPOR SEPARATOR 
@ FUEL PUMP UNIT 
1 FUEL FILTER H G H  PRESSURE SIDE) 
$0 FUEL PUMP FILTER 
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3. CIRCUIT DIAGRAM 

@ BATTERY 
(D GROUND 
(3) To STARTER MOTOR 
(4) STARTER MAGNETIC SWITCH 
(D MAIN RELAY 
@ FUEL PUMP UNIT 
(7) PULSER COIL SENSOR 2 
(8) PULSER COIL SENSOR 1 

ECM 
@ FUEL INJECTOR 
@I MIL 
@ IAC VALVE 
@ OIL PRESSURE LIGHT 
(3> OVERHEAT LIGHT 
@ IGNITION COIL 1 
@ IGNITION COIL 2 

OPS 

NLSW 

(17) WARNING BUZZER 
@ TACHOMETER 
1$ ALTERNATOR INDICATOR LIGHT 
@ ALTERNATOR 1C REGULATOR 
@ SERVICE CHECK CONNECTOR 
@ EMERGENCY STOP SWITCH 
@ NEUTRAL SWITCH 
@ OIL PRESSURE SWITCH 
@ OVERHEAT SENSOR 
@ ECT SENSOR 
@ IAT SENSOR 
@ TP SENSOR 
@ TRIM ANGLE SENSOR 
@ TRIM METER 

MAP SENSOR 

- - - - 
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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 inputloutput system. Short-circuit the service check connector when then MIL is 
ON. The MIL should blink indicating the probable problem part by the number and length of the blinks. When multiple 
problems occur simultaneously, the MIL can indicate them by blinking separate codes, one after another. 
Codes 10 and after are indicated by a series of long and short blinks. The number of long blinks equals the first digit and 
the number of short blinks equals the second digit. When the overheat sensor is faulty, the overheat light as well as the 
MIL should blink simultaneously. 

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

Observe the following instruction when using the troubleshooting flow chart. 

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). 

ECM 

SCS SHORT 
CONNECTOR 
07WPZ-0010100 

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: 
=See DTC 1. 

nnn- =See DTC3. 
1 ~ ~ n n n  I UVLI-UÃ‘ =See DTC 14. 

Multiple problems: 
n ~n n nm =See DTC 1 and 3. 

=See DTC 3 and 4. 
n i~~innnn__n_ =See DTC 1 and 14. 
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II. ECM reset procedure 

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

1) Turn the ignition switch OFF. 

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

3) Turn the ignition switch ON. 

4) 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. 

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

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

0.5 sec. 
or more - 

OFF (Release) - 0.1 sec. or more 
IGNITION s a+ IGNITION 
SWITCH ON Within 20 sec. SWITCH OFF 

BUZZER Ã‘Ã‘Ã‘Ã‘Ã‘Ã OFF 
ON 

Ill. Final procedure (After troubleshooting) 

1) 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. 

2) 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. I f  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) i f  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. 
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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 (I? 5-31). 

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

PROGRAMMED FUEL INJECTION SYSTEM 

ECM TERMINAL ARRANGEMENT 

Harness side connector 
viewed from front side 

34P connector (A) 

No. 

1 

2 

3 

4 

Ecr 
WBu 

Lo/R 

Y/G 

0 

15 

16 

17 

18 

19 

2 1 

22 

23 

24 

25 

Terminal 

MIL 

FLR1 

BUZZ 

PC1P 
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R/G 

WBI 

YfBI 

G r 

Y 

Br/R 

BUR 

Y/R 

R/Y 

G/BI 

Name 

MIL 

Fule pump relay 

Buzzer 

~ ~ ~ ~ O r  

TOH 

THL 

IGP2 

TACH0 

OPL 

EMSI 

OPS 

T A 

LG 1 

Content 

Turns the MIL ON. 

Drives the fuel Pump relay. 

Drives the buzzer. 

Detects the top dead center, 
crank position and the 
engine speed. 

Signal 

With MIL ON: Approx. 0V 
With MIL OFF: Battery voltage 
For 2 seconds after ignition switch ON: 

ignition switch ON: B~~~~~~ 
voltage 
With buzzer ON: 0V 
With buzzer OFF: Battery voltage 

With engine running: Pulse signal 

Overheat sensor 

TP sensor 

ECM main poww 2 

Tachometer 

Oil pressure liaht 
Pulsar coil sensor 2. 
negative (-1 side 

Emer ency stop 
switch 1 

Oil pressure switch 

IAT sensor 

Logic ground 1 

{ e T ~ ~ ~ ~ ~ h a u s t  

Detects the throttle valve 
angle. 

control circuit 
Power source for the ECM 

Outputs the engine running 
signal 
Turns the oil pressure light 
ON. 
Ground for the pulser coil 
sensor 2 

Detects the emergency stop 
switch 1 signal. 

Detects the oil pressure. 

Detects the suction air 
temperature. 

Ground for the ECM control 
circuit 

to exhaust port temperature: Approx. 
0.1 - 4.8V 
With throttle fully open: 
BF115A: 2.50 - 3.10V 
BF130A. 4.25 - 4.85V 
With throttle fully closed: 0.44 - 0.56V 

With ignition switch OFF: Approx. 0V 
With ignition switch ON: Battery voltage 

With engine running: Pulse signal 

With oil pressure light ON: Battery voltage 
With oil pressure light OFF: Approx. 0V - 
With emergency stop switch ON: Approx. 0V 
With emer~ency stop switch OFF: Battery 
voltage 

With oil pressure switch ON: Approx. 0V 
With oil pressure switch OFF: Battery 
voltage 
With ignition switch ON: Varies according 
to suction air temperature: Approx. 
0.1 - 4.8V 
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HONDA 

34P connector (A) 

Harness side connector 
viewed from front side 

Terminal 
No. 

6P connector (B) 

Wire 
color 

30 

Name 1 Content I Signal 

I I 

B IIG 

IAC valve, positive (4 
side 

Overheat light 

Neutral switch 

Emergency stop 
switch 2 

ECT sensor 

NLSW 

Sensor ground 

Logic ground 2 

the lAc valve. 

Turns the overheat light ON. 

Detects the neutral switch 
signal. 

Detects the emergency 
switch 2 signal. 

Detects the engine 
temperature. 
Ground for the sensor 
Ground for the ECM control 
circuit 

Terminal 
No. 

1 

1 4 1 BrIBI 1 PG2 1 power ground 2 

With engine running: Pulse signal of approx. 
0V - battery voltage 
With overheat light ON: Approx. OV 
With overheat light OFF: Battery voltage 
With neutral switch ON: Approx. 0V 
With neutral switch OFF: Battery voltage 
With emergency stop switch ON: Approx. 0V 
With emergency stop switch OFF: Battery 
voltage 
With ignition switch ON: Varies according to 
engine temperature: Approx. 0.1- 4.8V 

- - 

1 5 1 Br/W 1 PG1 1 power ground 1 

Wire 
color 

BIIBu 

2 

3 

Harness side connector 
viewed from front side 

IG2, 3 

B I/Y 

Bu 

I I I 

Content 

Drives the ignition coil. 

Name 

Ignition coil N0.V 
No.3 

6 

Drives the ignition coil. 

Drives the No.2/No.3 fuel 

IG1, 

lNJ2~ 

Bu No.lINo.4 fuel I IN-"Â I iniector 

injector. 
Ground for ECM control 

Ignition coil No.11 
N0.4 
No.2/No.3 fuel 
injector 

circuit 
Ground for ECM control 
circuit 
Drives the No.llNo.4 fuel 
iniector. 

Signal 

With engine running: Pulse signal of approx. 
0V - battery voltage 
With engine running: Pulse signal of approx. 
0V - battery voltage 
With engine running: Pulse signal of approx. 
0V - battery voltage 

With engine running: Pulse signal of approx. 
Ov - battew voltaae 
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HONDA 
BF115A-130A 

TROUBLESHOOTING GUIDE 

No. of blinks of MIL 

MIL does not turn 
ONjblink 

MIL staying ON 

Short circuit in service check connector wire 
Short circuit in MIL wire 
Short circuit in sensor system power supply line 
Open circuit i n  power supply line for ECM 
Faulty ECM 

Disconnected MAP sensor connector 
Short or open circuit in MAP sensor wire 
Faulty MAP sensor 

Page 

5-1 1 

MIL 

0 

Loosely connected or disconnected pulser coil sensor 
connector 
Short or open circuit in pulser coil sensor 1 wire 
Faulty pulser coil sensor 1 

Probable problem part 

Open circuit in MIL wire 
Blown MIL bulb 
Open circuit in ECM ground wire 
Faulty ECM 

0 

0 

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. 

Disconnected IAC valve connector 
Faulty IAC valve 
Short or open circuit in IAC valve wire 

Disconnected overheat sensor connector 
Short or open circuit in overheat sensor wire 
Faulty overheat sensor 

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. 

Disconnected ECT sensor connector 
Short or open in ECT sensor wire 
Faulty ECT sensor 

Disconnected TP sensor connector 
Short or open circuit in TP sensor wire 
Faulty TP sensor 

Loosely connected or disconnected pulser coil sensor 
connector 
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 
Faulty IAT sensor 

5-33 

5-40 

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. 

5-26 

5-22 

5-24 

5-28 

1 No. of blinks of MIL 1 MIL 1 Probable problem part Page I 
r a n d  7 -{'_^- 1 Open circuit in sensor output voltage line (brown/yellow). 
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5-20 and 22 

3,6,7,10 and 24 Open circuit in sensor ground line (green). 
5-20,22, 26, 
28 and 40 
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HONDA 
BFI 15A-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 

I 

Does the buzzer sound? 
NO 

Check the Fl30A fuse. 

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

Is it normal? 
NO 

YES 

Repair open in the YIBI 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) 

- 

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? 

Replace the Fl30A fuse (P. 17-19). 
Repair short in the Y/B! 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. 

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

JUMPER 
WIRE 

TEST HARNESS 

Does the light come on? 1 Replace the blown bulb of the 1 
\ / I MIL. I 

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

I 

Substitute a known-good ECM 
and recheck. 
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HONDA 
BF115A-130A 

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. 5-51. 

3) Check the number of blinks of 
the MIL. 

Ã‘Ã‘Ã‘Ã‘ 

nector from the service check 
connector. 

2) Check whether the engine starts. 

Is the MIL blinking? > , 

1 

Does the engine start? fl 

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 (-1 
A34 terminal. 

( Is there 4.30 - 5.25 V ? 

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 (-1 
A25 and A34 terminals. 

I 

TEST HARNESS 

Substitute a known-good ECM and 
recheck. 

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 (+) 
terminal and the 
A25 and A34 terminals. 

I 
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/ 
Is there 4.30 - 5.25 V ? > _ 

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

YES 
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HONDA 
BF115A-130A 

From P. 5-12 

I 
YES 

Is there 4.30 - 5.25 V ? 

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. 

SERVICE CHECK 
CONNECTOR 

nector from the service check 
connector. 

2) Turn the ignition switch OFF. 
3) Check for continuity between 

Does the MIL come on? Repair short in the RIBu wire 
between the ECM and the MIL. 

the service check connector 
No.1 (Bl) terminal and the body 

Substitute a known-good ECM 
and recheck. 

Viewing connector from 
the front side 

From P. 5- 12 

Y ' 
1) Turn the ignition switch ON. 
2) Disconnect a connector of each 

of the MAP sensor and the TP 
sensor, and check the MIL. 

I 

Is the MIL staying on? Replace the sensor that turns the 
MIL off. 

Is there continuity? 
NO 

1 YES 

Repair open in the Bl wire between the 
service check connector and ground. 

3P connector and check the MIL. 

YES 

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

5-1 3 
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1 

Is the MIL staying on? < 3 
YES 

Repair short in the LgfBI wire 
between the ECM and the trim 
angle sensor. 
Replace the trim angle sensor (P. 
14-4) . 

TO P. 5-14 
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HONDA 
BFI 1 5A-130A 

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 
A7 and the body ground. 

Ã‘Ã‘Ã‘Ã‘Ã 

< Is there continuity? 9 
I 

1) Disconnect the IAC 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 (-1 terminals A25 and 
A34 as shown. 

Is there battery voltage? 

Substitute a known-good ECM 
and recheck. 

Repair short in the Brff wire 
between the ECM and the MAP 
sensor or the TP sensor. 
Repair short in the Lg/BI wire 
between the ECM and the trim 
angle sensor. 

Repair open in the YIBI 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. 

TEST HARNESS 
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HONDA 
BFI 15A-130A 

Buzzerllight central control (Check on buzzerllight system main harness) 

Check the initial operation of the 
buzzerllight 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) > 

I 

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. 

YES 

Check whether the red overheat 

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

I 

(*I): When the light(s) and/or buzzer 
function during running, inspect 
and troubleshoot according t o  
the procedures for "NO". 

Does the buzzer sound? 
YES 

Check whether the green oil 

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

I 

I 

Does the light come on? Repair short in the Y wire between 
the oil pressure light and the ECM. 

NO 

Does the light come on? 

Check whether the MIL comes on. I 

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

I 

Does the light come on? Repair short in the R/Bu wire 
between the MIL and the ECM. 

NO 

5-1 5 
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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. 

N 0 
Does the buzzer sound? 

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. 

I 

Does the light come on? 

I 

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. 

YES 
Does the light come on? 

I 

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. 

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). 

JUMPER 
WIRE 

TEST HARNESS 

A27 
JUMPER WIRE 1 

*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). 

* 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). 

l 9  JUMPER WIRE 

Does the light come on? 

YES 

JUMPER 
WIRE 

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). 
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the test box's A5 terminal and 
the body ground. 
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From I? 5-16 

I 

I 

Is there continuity? Repair open in the WIBu wire 
between the alternator and the 

Is there continuity? 
YES Repair short in the WIBu wire 

between the alternator and the 
ECM. 

I I 
NO 

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. 

TEST HARNESS ALTERNATOR 
4P CONNECTOR 

Check for continuity between the 
alternator 4P connector No.4 
(W/Bu) terminal and the test box's 
A5 terminal. ACG 

I 1 and the ECM. 1 

(WIBul 

Is there continuity? 

Check for continuity between the 
test box's A23 terminal and the 
YIR terminal of the harness side 
oil pressure switch connector. 

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

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. 

1 Repair open in the YIR wire 
between the oil pressure switch 
and the ECM. 

I 

Is there continuity? 
No Replace the oil pressure switch (P. 

5-77). 

1 YES 

Buzzerllight system main harness 
is normal. 
When the buzzerllight system 
shows an erroneous operation, 
substitute with a known-good 
ECM and recheck. 

Viewing connector 
from the front side 

SWITCH 
CONNECTOR 
OPS (YIR) 
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Idling speed is low or trolling speed is high. 

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

1) Set the lever in the "N" (Neutral) 
position and start the engine. 

2) Warm up the engine sufficiently 
and disconnect the neutral 
switch 2P connector. 

I 

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. 

I 

Is there continuity? 

I 

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

TEST HARNESS 

Does the engine speed change? 

NO 

1) Turn the ignition switch OFF. 

YES 

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 BIIG wire 
between the ECM and the neutral 
switch. 

2) Connect the test harness to the 

I 

Substitute a known-good ECM 
and recheck. 

000 

NO 
Is there continuity? 

2P CONNECTOR 

NLSW 
(BIIG) 

ooooooooooooooooo 

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

Viewing connector 
from the front side 

YES 

5-1 8 
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b. MAP SENSOR 

MIL blinks 3 times with service check connector shorted (P. 5-51. 

I 

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. 

I Connect the positive ( + I  tester lead 

1) Reset the ECM (P. 5-61. 
2) Start the engine and let it idle. 
3) Check the MIL for the number of 

blinks. 

to the No.3 (B~/Y) terminal of the 
YES harness side MAP sensor 3P con- 

nector, and the negative (-) tester 

NO 
Does the MIL blink 3 times? 

lead to the No.2 (GI terminal. 

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

MAP SENSOR 
3P CONNECTOR 

YES 

Viewing connector 
f r om  t h e  front side 

Viewing connector 
f rom the f ront  side 

I YES 

Is there 4.75 - 5.25 V ? 
" 

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

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

Is there 4.75 - 5.25 V ? v 

I 
Viewing connector 
from the front side 

A 

1 Repair open or short in the WIR wire 
between the ECM and the MAP sensor. 

-Substitute a known-good ECM and 
recheck. 
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HONDA 
BF115A~130A 

From P. 5-20 

I 

1) Turn the ignition switch OFF. 
2) Connect the MAP sensor 3P 

connector. 
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 (t) A6 
terminal and the negative (-) 
A33 terminal. ' 

Is there 2.76 - 2.96 V ? 
NO 

Replace the MAP sensor (P. 5-57). 

and recheck. 

From P. 5-20 

I 

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 ( + I  A8 
terminal and the negative (-) 
A33 terminal. 

Is there 4.75 - 5.25 V ? 

Substitute a known-good ECM 
and recheck. 

Repair open in the B r N  wire 
between the ECM and the MAP 
sensor. 

TEST HARNESS 

5-21 
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HONDA 
B F I  1 5AeI 30A 

c. TP SENSOR 

MIL blinks 7 times with service check connector shorted (P. 5-51. 

Check that the throttle cable is adjusted properly (P. 3-10) before starting the TP sensor inspection1troubleshooting. 

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

blinks. 

Does it blink 7 times? 

1) Turn the ignition switch OFF. 
2) Disconnect the TP sensor 3P 

connector. 
3) Turn the ignition switch ON. 
4) Connect the positive (+I tester 

lead to the No.1 (Brff) terminal 
of the harness side TP sensor 
3P connector, and the negative 
(-1 tester lead to the N0.3 (GI 
terminal of the 3P connector. 
Measure the volta~e. 

I 

YES 
Is there 4.75 - 5.25 V ? 

1 Loose connection between the 1 

TP SENSOR 
3P CONNECTOR 

1 ECM and the TP sensor. Connect 1 wl 1 securely. I 

1) Turn the ignition switch OFF. 
2) Connect the TP sensor 3P con- 

nector. 
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 (+I  A16 
terminal and the negative (-1 
A33 terminal with the throttle 
fully open and fully closed 
respectively. 

P 

Wewing connector 
from the front side 

TEST HARNESS 

/ At full close: 0.44 - 0.56 V \ 
At full open: Replace the throttle body assembly (P. 
2.5-3.1 V (BF115A) 5-57). 
4.25 - 4.85 V (BFl3OA) Repair open or short in the IUBI wire 
Does the voltage match the 
above specifications (*I) ? 

Substitute a known-good ECM 
and recheck. 

*I: 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 
5.0 V or above. 
tf the vottage is below 50V, calculate 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 = approx. 0.42 0.56 x * = approx. 0.53 
5.0 5.0 

Therefore, the required voltage should be 10.42 - 0.53 Vl. 
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From P. 5-22 
I 

Connect the positive ( + I  tester lead 
to the No.1 (BrM terminal of the 
harness side TP sensor 3P con- 
nector, and the negative (-) tester 
lead to the body ground. Measure 
the voltage. 

I 

1) Turn the ignition switch OFF. 
2) Connect the test harness to the 

ECM and the connector. 
3) Turn the ignition switch ON. 
4) Measure the voltage between 

the test box's positive (+) A8 
terminal and the negative (-1 
A33 terminal. 

Is there 4.75 - 5.25V? > 

I 

Substitute a known-good ECM 
and recheck. 

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

Repair open in the B r H  wire 
between the ECM and the TP 
sensor. 

TP SENSOR 
3P CONNECTOR 

Viewing connector 
from the front side 

TEST HARNESS 
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d. PULSER COIL SENSOR I, 2 

MIL blinks either 4 or 8 times with service check connector shorted (P. 5-51, 

1) Reset the ECM (P. 5-61, 
2) Start the engine. 
3) Check the MIL for the number or 

blinks. 

1 YES 
I 

, 
Does the MIL blink either 4 NO 

or 8 times? 

1) Turn the ignition switch OFF. 
2) Disconnect the pulser coil 4P 

connector. 
3) Check the number of blinks and 

measure the resistance between 
the terminals of the sensor that 
is shown by the number of 
blinks. (See *I Table.) 

Loose connection between the 
ECM and the pulser coil sensor. 
Connect securely. 

Is there 970 - 1,17 Replace the pulser coil (P. 6-91. 

Check for continuity between the 
terminal of the sensor that is 
shown by the number of blinks 
and the body ground. 

Is there continuity? Replace the pulser coil (P. 6-91. 

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 
that the ECM side 34P con- 
nector and the 6P connector 
must be disconnected this time. 

4) Measure the resistance of the 
sensor that is shown by the 
number of blinks at the test box 
side. (See *I Table.) 

(*I Table) 

Is there 970 - 1,170 Cl? > No 
Repair open in the wire between 
the ECM and the sensor. (S6e *I 
Table.) 

YES 

PULSER COIL 
4P CONNECTOR 

Code 
color 

Pulser coil 
sensor 1 

Viewing connector 
from the front side 

Test 
harness 
terminal 

TEST HARNESS 

terminal Sensor 

1 

2 
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From P. 5-24 

Check for continuity between the 
test box's terminals A4, A13, A12 
and the A21 and the body ground. 

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

N 0 

and recheck. 

TEST HARNESS 

5-25 
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e. ECT SENSOR 

check connector shorted (P. 5-5). 
RESISTANCE 

0.5 

MIL blinks 6 times with service 

2) Turn the ignition switch ON. 
3) Check the MIL for the number of 

blinks. 

Loose connection between the 1 
4 32 68 I04 I76 212 248 ( 'F) 

20 0 20 40 60 80 100 I20 ('C) 

ENGINE TEMPERATURE 

ECT SENSOR 
2P CONNECTOR 
(ECT sensor side) 

1 ECM and the ECT sensor. 1 

I )  Turn the ignition switch OFF. 
2) Disconnect the ECT sensor 2P 

connector and measure the 
resistance between the two 
terminals of the ECT sensor. 

3) Check whether the adequate 
resistance for the engine 
temperature is available. (See 
*I Table,) 

Viewing connector 
from the front side 

Is there the adequate NO 
resistance for the engine Replace the ECT sensor (P. 5-77). 

ECT SENSOR 
2P CONNECTOR 
(Harness side) 

\ temperature? / 

YES 

I) Turn the ignition switch ON. 
2) Connect the positive (+) tester 

lead to the N0.2 (W) terminal 
of the harness side ECT sensor 
2P connector and the negative (-1 
tester lead to the body ground. 
Measure the voltage. 

- 
Viewing connector 
from the front side 

I 

Connect the positive (+) tester lead 
Is there 4.30 - 5.25 V ? to the N0.2 (W) terminal of the 1 

1 1 harness side ECT sensor 2P con- 1 
nector, and the negative (-1 tester 
lead to the No.1 (GI terminal. Viewing connector 

from the front side 

I Substitute a known-good ECM 
and recheck. 

Is there 4.30 - 5.25 V ? > 
YES 

5-26 
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BFI 15A-130A 

From P. 5-26 
I 

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 (-1 
A33 terminal. Measure the 
voltage. 

Is there 4.30 - 5.25 V ? < 3 Repair open or short in the R/W 
wire between the ECM and the 

I 

Substitute a known-good ECM 
and recheck. 

1 ECT sensor (including the switch 
wire). 

TESTHARNESS 
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f. IAT SENSOR 

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

2) Turn the ignition switch ON. 
3) Check the MIL for the number of 

blinks. 

I 

Does the MIL blink 10 times? > 1 Loose connection between the 1 
I ~~~ ECM and the IAT sensor. 1 YES 

I I 

I 

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 
*I Table.) 

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 
(-1 tester lead to the body 
ground. Measure the voltage. 

Is there adequate NO 

Is there 4.30 - 5.25 V ? 

resistance? 

harness side IAT sensor 2P con- 
nector, and the negative (-) tester 
lead to the No.1 ( G )  terminal. 
Measure the voltage. 

Replace the IAT sensor (P. 5-74). 

Connect the positive (+) tester lead 
7 

1 to the No.2 (RN) terminal of the 

*I: 
RESISTANCE 

10 

5 

1 

0.5 

0.1 
4 32 68 104 176 212 248 ( T) 
2 0  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) 

Viewing connector 
from the front side 

SG (GI ^a-y1 
Viewing connector 
from the front side 

Repair open in the G wire between 
theECM and the IAT sensor. 

1 YES 
- 

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

1) Turn the ignition switch OFF. 
21 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 (+) A24 
terminal and the negative (-1 
A33 terminal. 

I 

Is there 4.30 - 5.25 V ? Repair open or short in the RIY 
wire between the ECM and the IAT 
sensor. 

Substitute a known-good ECM 

TEST HARNESS 
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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 Dart 
- -  - 

Page 1 
Symptom \ 

Hard to start 

Engine starts but stalls soon. (Poor fast idle at cold 
start) 

1 Engine speed is higher than the specified idle 
1 speed after warming up. 

Engine speed is higher than the specified trolling 
speed after warming up. 

Engine speed is lower than the specified idle 
speed after warming up. 

Engine speed is lower than the specified trolling 
speed after warming up. 

-- 

Engine speed is not stable during idling and 
trolling. 

P. 5-31 1 P. 5-33 1 P. 17-26 IP. 5-73 and 77 

Idle adjusting 
screw 

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. 

IAC valve 

Idle adjusting screw (P. 5-31) 
Neutral switch (P. 17-26) 
Bypass passage, vacuum pipe 
IAC valve for proper installation and O-rings for condition 

Neurtal Vacuum 
switch 

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

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

If the adjustment cannot be made by replacing the IAC valve, 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. 

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. 3-51. 

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

Specified idle speed 1 750 Â 50 min-I (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) Remove the ECM cover. 

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

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

TOOL: 
SCS short connector 

I ECM COVER 

SERVICE CHECK 
CONNECTOR 

SCS SHORT 
CONNECTOR 
07WPZ-0010100 
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4) Disconnect the IAC valve connector. The MIL should come 
ON this time. 

5) Wait until the engine speed stabilizes, then checkthe idle speed. 

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

1 Idle speed (At neutral) I 600 Â 30 rnin-I (rpm) 1 

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

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

9) Reset the ECM (I? 5-6). 

10) Start the engine. Wait until the engine speed stabilizes under 
no load, and recheck the idle speed. 

1 Specified idle speed 
(At neutral) 1 750 Â 50 min-I (rpm) 

11) If the idle speed is outside the specification, inspect and 
troubleshoot the idle control system (F! 5-33). 

1 IDLE ADJUSTING SCREW 

IDLE ADJUSTING 
SCREW 

Apply here. 
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a. 1AC VALVE 

MIL blinks 14 times with service check connector shorted (I? 5-5). 

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

blinks. 

\______________ 1 YES 

Does the symptom show poor No 
Does the MIL blink 14 times? idling? (700 min"' (rprn) or below 

1) Turn the ignition switch OFF. 
2) Disconnect the IAC valve 2P 

connector, and measure the 
resistance between the two 

Loose connection between the ECM and 
the IAC valve. 

I 

Is there 10 - 13 H ? Replace the IAC valve (P. 5-74). 

I 1 YES 

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

Is there continuity between 
either terminal and the body Replace the IAC valve (P. 5-74). 
ground? 

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 (BrW) 
terminal of the harness side IAC 
valve 2P connector and the 
body ground. 

I 

Is there continuity between 
either terminal and the body 
ground? 

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

IAC VALVE 2P CONNECTOR 
(IAC valve side) 

n 

Viewing connector 
from the front side 

IAC VALVE 2P CONNECTOR 
(IAC valve side) 

+-@-4 - - 

- - 
Viewing connector from 
the front side 

TEST HARNESS 

- 

IAC VALVE 2P CONNECTOR 
(Harness side) 

Viewing connector from the 
front side 
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From P. 5-33 
I 

TEST HARNESS 

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

IAC VALVE 2P CONNECTOR 
(Harness side) 

Is there continuity between 

1) Connect the IAC valve 2P con- 
nector. 

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

either terminal and the body 
ground? 

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

1 YES 
valve. 

NO 

I 

Viewing connector from 
the front side 

Is there 10 - 13 O ? > , 

Substitute a known-good ECM 
and recheck. 

Repair open in the P or BrtW wire 
between the ECM and the IAC 

TEST HARNESS 
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ALERT SYSTEM 

OIL PRESSURE TEST 

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

2) Disconnect the oil pressure switch and r emove it. 

OIL PRESSURE SWITCH 
/ 

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/cm2, 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. 12-11. 
Run the outboard motor in a test tank with the water level at 
least 4 inches above the antiventilation plate. 

Al low the engine to  warm up to normal operating 
temperature. 

5) Check the oil pressure with the engine speed at 750 Â 50 
miwl (rpm). 
It should be 98 - 137 kPa (1.0 - 1.4 kgf/cm2, 14 - 20 psi). 

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

Oil pressure 
[Engine speed 750 Â 50 
min-' (rpm) in neutral] 

'1 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. 

98 - 137 kPa 
(1.0 - 1.4 kgf/cm2, 
14 - 20 psi) 

TORQUE: 9 Nom (0.9 kgfom, 6.5 1bf.f-t) 

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. 

OIL PRESSURE GAUGE 
ATTACHMENT 
07406-0030000 

Apply liquid 
sealant. 
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a. CONTINUOUS SOUND 

There is the continuous sound 
from the warning buzzer. 

I 
I 

Check the indicator light. 

I 

Is the red overheat light ON? 
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. 1 

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

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

1) Start the engine. 
2) With the engine idling, check 

whether the cooling water is 
constantly flowing from the 

I 

check port. 

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

/ Does the buzzer stop? YES Warning buzzer is normal. 
I 

N 0 

I 

I 

Check the thermostat (P. 8-41. 

NO 

constantly? 

Replace the thermostat (P. 8-3). 

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

1 YES 

YES 

Perform the overheat sensor 

Is the overheat sensor normal? Replace the overheat sensor (P. 8-1 1. 

control troubleshooting (P. 5-15). 
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From P. 5-36 

1 Check the green oil pressure light. 1 
I 1 

Is the oil pressure light OFF? >- Check the indicator light (P. 17-29). 1 
I 

Is it normal? Replace the indicator light (P. 15-31. 
Stop the engine and check the 

YES 

Add the engine oil (P. 3-2). I 
1 YES 

1) Start the engine. 
2) With the engine idling, check 

the oil pressure light and the 
warning buzzer. 

Does the oil pressure light 
come on and the warning 1 Warning buzzer is normal. I 
buzzer stops sounding? 

Disconnect the oil pressure switch 
YIR terminal and check the buzzer. 

Check the oil pressure switch (P. 
77-29). 

Does the buzzer stop sounding? 

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

Check the oil pressure (P. 5-35). 

Perform the buzzerllight central 
control troubleshooting (P. 5-15). 

YES 

Perform the buzzerllight central control 
troubleshootina (P. 5-15). 

Is the pressure normal? 

YES 

The BFI  15NBF130A outboard motor is equipped with the engine overrev limiter that functions when the engine speed 
exceeds 6,300 rnin-I (rpm). No sparks are produced at any cylinder when the overrev limiter is functioning. 

Oil strainer is clogged, 
Oil pump is faulty. 
Oil passage is clogged. 
Oil filter cartridge is clogged. 

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

Check inside of the engine, etc. 
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b. INTERMITTENT SOUND 

is the intermittent sound 
from the warning buzzer. 

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

NO 

Check the MIL and the alternator 
indicator light (P. 17-28). 

1 YES 
I 

Replace the indicator light(s) (MIL and/or 
Are they normal? alternator indicator light). 

control troubleshooting (P. 5-15). 

I 
NO Adjust or replace the alternator 

Is i t  normal? belt (P. 3-14). 
I 

Check for the blown 90A fuse. 0 
Is i t  normal? Replace the 90A fuse (P. 17-24). 

1 YES 

Check the 90A fuse cable terminal 
(B terminal) and the alternator 4P 

Are they connected securely? 
N o  Connect the cable terminal and/or 

connector securely. 

1 YES 

Check for open in the 90A fuse 
cable (B terminal) or the alternator 

YES 

I 
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From I? 5-38 

Check the battery voltage. c 
Y~~ Check the alternator assembly and 

replace if necessary (P. 6-2 through 
8). 

I 

Check whether the excessive load 
is connected. 

1 Check the alternator assembly and 
Is the load normal? Remove the load and recheck. 

I 
replace if necessary (P. 6-2 through 1 81. 

*Check the battery and replace if 
necessary. 

*Check the alternator assembly 
and replace if necessary (P. 6-2 
through 8). 

5-39 
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c. OVERHEAT SENSOR 

MIL blinks 24 times with service check connector shorted (P. 5-5). 

1) Reset the ECM (P. 5-61. 
2) Turn the ignition switch ON. 
3) Check the MIL for the number of 

blinks. 

Loose connection between the 
Does the MIL blink 24 times? ECM and the overheat sensor con- 

nector. Connect securely. 

YES 

1) Turn the ignition switch OFF. 
2) Disconnect the overheat sensor 

2P connector and measure the 
resistance between the two ter- 
minals of the overheat sensor. 

3) Check whether the adequate 
resistance for the exhaust port 
temperature is available. (See 
*I Table.) 

1 

Is there the adequa Replace the overheat sensor (P. 8- 
for the exhaust port 

1) Turn the ignition switch ON. 
2) Connect the positive (+I  tester 

lead to the No.2 (RIG) terminal 
of the harness side overheat 
sensor 2P connector, and the 
negative (-1 tester lead to the 
body ground. Measure the 
voltage. 

YES Connect the positive (+) tester lead 
Is there 4.30 - 5.25 V ? to the No.2 (RIG) 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. 

*1: 
RESISTANCE 

( k Q )  20 

10 

5 

I 

0.5 

0.1 
-4 32 66 104 176 212 2 4 8 ( ' F )  

2 0  0 20 40 60 80 100 120 (T) 

EXHAUST PORT TEMPERATURE 

OVERHEAT SENSOR 
2P CONNECTOR (Sensor side) 

Viewing connector 
from the front side 

OVERHEAT SENSOR 
2P CONNECTOR (Harness side) 

Viewing connector 
from the front side 

SG ^3 (RIG1 

Viewing connector 
from the front side - 

I 

Substitute a known-good ECM 
and recheck. 

I 
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From P. 5-40 

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 at this time. 

3) Turn the ignition switch ON. 
4) Measure the voltage between 

the test box's positive <+I A15 
terminal and the negative (-1 
A33 terminal. 

1 Substitute a known-good ECM 

YES 
Is there 4.30 - 5.25 V ? 

and recheck. 

Repair open or short in the RIG 
wire between the ECM and the 
overheat sensor. 

TEST HARNESS 
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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. 

Hard to start 

Check part High 
pressure 

Engine starts but stalls soon. 

Engine speed does not increase. 

High 
Fuel pressure Pressure 

fuel pipe Page 

Symptom P. 5-44 

-- 

Idle speed does not stabilize or engine stalls 
during idling. 

injector fuel pomp regulator 
unit 

P. 5-45 P. 5-48 P. 5-46 

1 

High 
pressure 
fuel filtei 

2 
- 

Engine sometimes misfires or tends to stall. 

Main rela\ 

2 
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HONDA 
BFI 15A-130A 

HOW TO RELIEVE FUEL PRESSURE 

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 (-1 
terminal before relieving the fuel pressure. 

Replace the sealing washer when the service check bolt is 
loosened or removed. 

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 m m  sealing washer with a new one. 
Tighten the service check bolt to  the specified torque. 

TORQUE: 12 Nem (1.2 kgf'm, 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. 

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. 

FUEL PRESSURE 
, CHECKNUT 

Starndard fuel pressure 
[At idle speed of 
750 Â 50 min-' (rpmll 

SEALING \ 
WASHER OFFSET 

WRENCH 

265 - 31 4 kPa 
(2.7 - 3.2 kgf/cm2, 
38 - 46 psi) 

FUEL PRESSURE 

07406-0040002 

PRESSURE REGULATOR 
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HONDA 

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: I? 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 N*m (1.2 kgfam, 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 

I 
FUEL TUBE 
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HONDA 
BF115Ad 30A 

FUEL INJECTORS 

INSPECTION: 

When the engine is hard t o  start: 
1) Disconnect the fuel injector connector. 

2) Measure the resistance between the fuel injector terminals. 

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. 5-1 1). 

- Fl30A 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) With the engine idling, disconnect the fuel injector connector 

of each cylinder and check the idle speed change and idling 
stability. 

The fuel injector is normal when the idling condition 
changes. 

If the idling condition does not change when the fuel 
injector connector is disconnected, replace the fuel injector 
of the cylinder and recheck the idling condition. 

2) With the engine idling, check for the operation sound of the 
fuel injectors using a sound scope (or with a screwdriver or 
equivalent i f  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 shortlopen circuit and poor connection. 

- Yellow/black wire between the fuel injector and ECM for 
open or short circuit. 

FUEL INJECTOR 
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HONDA 
BFll5A-13OA 

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. I 
Keep heat, sparks, and flame away. 
Handle fuel only outdoors. 

1 Wipe up spills immediately. 1 
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. 

-- 

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. 

4) Check the fuel pressure. It should be higher than the pressure 
measured with the vacuum tube connected. 

Protect the pressure regulator return hose by winding a 
shop towel or equivalent around the hose, and lightly pinch 
the hose with the pliers. 

Starndard fuel pressure 
[At idle speed of 
750 Â 50 min-I (rpmll 

REPLACEMENT: 

265 - 31 4 kPa 
(2.7 - 3.2 kgf/cm2, 
38 - 46 psi) 

Disconnect the battery cable from the battery negative (-1 
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" (I? 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 

VACUUM TUBE 

PR 
RE 
RE 

LIERS 

I REGULATOR 
RETURN HOSE 

\ 
O-RING 
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HONDA 
BF115A-130A 

FUEL FILTER (HIGH PRESSURE SIDE) 

Disconnect the battery cable from the battery negative (-1 
terminal before relieving the fuel pressure. 

- Replace the sealing washers when the service check bolt is 
loosened or removed. 

Catch the draining gasoline f r om  the f i l ter  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. 

1 Keep heat, sparks, and flame away. 
1 Handle fuel only outdoors. 

Wipe up spills immediately. 

Replace the fuel filter (high pressure side) at the replacement 
interval shown or in the following case. 

Regular replacement period of every 2 years or 400 operating 
hours. 

When the fuel pressure does not reach 265 - 314 kPa (2.7 - 3.2 
kgf/crn2, 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 rnm sealing bolt and the flare nut from the 
fuel filter. 

CAUTION: 

Take care not t o  apply excessive force onto the fuel filter 
body. 

4) Remove the 6 x 14 m m  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). 

,; m m  SEALING BOLT 

FUEL HOSE - 
12 rnm SEALING 
WASHERS 

piGzGq 
FUEL FILTER 
(HIGH PRESSURE SIDE) 

FLARE NUT \ 
FUEL PIPE 
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FUEL PUNP UNIT 
Turn the ignition switch OFF before disconnecting and 
reconnecting the connectors. 

INSPECTION: 

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. 

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 blue/yellow 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 harnesstwire 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. 

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. 

Discharge 
volume 

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). 

45 m t  (1.5 US oz, 1.6 Imp 02) or more I 

Open circuit or poor contact of the main harness 

Clogged fuel filter (high pressure side) or fuel hoselpipe 

Faulty pressure regulator 

BODY GROUND 

4 PRESSURE 
REGULATOR 
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MAIN RELAY 

Use the known-good battery for the voltage check. 

INSPECTION: 

1) Remove the main relay (P. 17-51. 

2) Connect the battery positive (+) terminal to the main relay 
blackJyellow 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. 

3) Connect the battery positive (+) terminal to the main relay 
white terminal and the battery negative (-) terminal to the 
main relay light greenlred terminal. There should be 
continuity between the whitelblack terminal and the blue/ 
yellow terminal. 

4) Connect the battery positive (+) terminal to the main relay 
vellow/black terminal and the battery negative (-1 terminal 
to the main relay light greedred terminal. There should be 
continuity between the whitelblack terminal and the blue1 
yellow terminal. 

5) If there is no continuity, replace the main relay (P. 17-51. 

CAUTION: 

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

Blue/Yellow 

Yellow Yellow1 
Black 

Red Light f m '  
Black 

White 

CIRCUIT DIAGRAM: 
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a. HIGH PRESSURE FUEL 

2) Check the fuel pump unit opera- 
tion. 

Perform the main relay inspection 
(P. 5-49) and the main har- 
nesslwire harness troubleshooting 
(P. 5-53). 

YES I 

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

I 

I 

Replace the fuel pump unit (P. 5-62). 
a 

Are they normal? > 

Substitute a known-good ECM 
(P. 5-44). and recheck. 

Replace the main relay (P. 17-51. 
Replace the main harnesdwire harness. 

I 
NO Reassemble or replace the prob- 

Is it normal? lem part(s). 

YES 

1 YES 

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

YES Check whether the fuel pump unit 
Is there the operation sound? is functioning while cranking the 

engine. 

YES 
YES 

\ Perform the main relay inspection (P. 5- 
49) and the main harnesslwire harness 

1 troubleshooting (P. 5-53). 1 

-<' Are they normal? > 
Replace the main relay (P. 77-51. 
Replace the main harnesslwireharness. 
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HONDA 

From P. 5-50 

1 Check the fuel injectors (P. 5-45). 1 

Is it normal? Replace the fuel injector (P. 5-59). 
I 

Check the pulser coil 4P connector 
for secure connection. 

Is it connected securely? Connect the connector and recheck. 

1 YES 

for damage and bend. 

1 YES I 

I From I? 5-50 

Check the pressure regulator (P. 5- ,I 

Is the timing belt guide plate 
normal? 

I 

Is i t  normal? Replace the pressure regulator (P. 
5-59). 

Replace the timing belt guide 
plate (P. 6-91. 

1 YES 
I 1 

I 

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

Is it normal? Adjust or replace the problem 
part(s). 1 YES 

I I 

Substitute a known-good ECM and 
recheck. 

*: Check the vapor separator if the fuel is overflowing (I? 5-64]. 
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HONDA 
BF115A-130A 

b. FUEL INJECTOR POWER LINE 
TEST HARNESS ALTERNATOR 

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/BI) terminal of the alternator 
4P connector as shown. 

FUEL INJECTOR 
2P CONNECTOR - 

4P CONNECTOR 
1 

Viewing connector 
from the front side 

Viewing connector 
from the front side 

1 Reoair ooen in the YIBI wire I 
between the ECM and t h e  fuel 

Is there continuity? injector, and between the ECM 
1 and the alternator. 1 1 YES 

INJ 2,3 

2P CONNECTOR 
FUELINJECTOR 

00000000000000000 

INJ 1.4 

Viewing connector 
from the front side 

I 

Check for continuity between the 
test box's B6 terminal and the 
No.2 (Br) terminal of the harness 
side No.llNo.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. 

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

FUEL INJECTOR 
2P CONNECTOR 

INJ 2,3 (Bu) 

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

Repair short in the Br and Bu 
wires between the ECM and the 
fuel injectors. 

NO 

INJ I, 4 (Brl @@ 

- - - 
Viewing connector 
from the front side 

Check for continuity between the 
body ground and the test box's 

Repair open in the Br/BI wire 
between the ECM and the body 
ground. 1 YES 

Fuel injector line main harness is 
normal. 
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C. PGM-FI MAIN HARNESSIWIRE 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 N0.4 (Bl) terminal of the 
harness side main relay 4P con- 
nector B and the body ground. 

f 
I 

Is there continuity7 
I 1 YES 

Connect the positive (+I tester lead 
to the No.2 (WIR) and No.4 (WIR) 
terminals of the harness side main 
relay 4P connector A, and connect 
the negative (-) tester lead to the 
body ground. Measure the voltage. 

Is there the battery voltage? )- 

1 YES 
I 

1) Turn the ignition switch ON. 
2) Connect the positive (+) tester 

lead to the No.1 (BIN) terminal 
of the harness side main relay 
4P connector B and the negative 
(-1 tester lead to the body 
ground. Measure the voltage. 

Is there the battery voltage? 

1 YES 

1) Turn the ignition switch OFF. 
2) Disconnect the starter magnetic 

switch wire (6 terminal) from 
the starter motor (P. 17-91. lull 

3) Set the lever in the "N" (neutral) 
position. 

4)Turn the ignition switch to the 
START position and check the 
starter magnetic switch. 

CONNECTOR B 

GND (Bl) Ã̂‘ 
Viewing connector 
from the front side 

- 
Repair open in the Bl wire 
between the main relay and the 

1 body ground. 1 

Replace the Ft 30A fuse (P. 17-19). 
Repair open or short in the W/R 
wire between the main harness' 
main relay 4P connector A and 
the Fl30A fuse. 

Replace the 10A fuse (P. 17-19). 
Repair open or short in the BW 
wire between the main harness' 
main relay 4P connector B and 
the ignition switch. 
Replace the ignition switch (P. 
15-3 and 7). 

. .. 
CONNECTOR A 

*I: 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. 

YES 

To P. 5-54 

CONNECTOR A 

BAT (WIR1 ^ 
BAT IW/RI Cv\ @ 

Viewing connector 
from the front side 

CONNECTOR 6 

1 Viewing connector 
- from the front side 

Is there the operation sound 
from the starter magnetic Check the starter main line. 
switch? 
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HONDA 

From P. 5-53 

1)Turn the ignition switch to 
START. 

2) Connect the positive (+) tester 
lead to the No.3 (W) terminal of 
the harness side main relay 4P 

I connector B and the negative (4 
tester lead to the body ground. 

1 Measure the voltage. 

I 
NO 

Is there the battery voltage? 

1 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 
A l l .  

NO 
Is there continuity? 

1 YES 

1) Disconnect the fuel pump unit 
2P connector. 

2) Check for continuity between 
the No.1 (Buff) wire of the 
harness side main relay 4P 
connector A and the No.1 (BUN) 
terminal of the harness side fuel 
pump unit 2P connector. 

Ã‘Ã‘Ã‘Ã‘Ã 

CONNECTOR B 

STS (WÃ 

Viewing connector 
from the front side 

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

I 

TEST HARNESS 
Viewing connector 
from the front side 

-i Repair open in the Lg/R wire 
between the ECM and the main 
harness' main relay 4P connector 

I 
NO 

Is there continuity? 

1 CONNECTOR A 1 FUEL PUMP UNIT 

Viewing connector viewing connector 
from the front side fro,,, the front side 

between the main harness'main 
relay 4P connector A and the fuel 
pump unit. 
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From P. 5-54 

1) Connect the test harness 34P 
connector to the ECM. 

2) Connect the two 4P connectors 
to the main relay. 

3) Turn the ignition switch ON. 
4) Measure the voltage between 

the test box's A9, A17 terminals 
and the A25, A34 terminals 
respectively. 

1) Turn the ignition switch OFF. 
2) Measure the voltage between 

the test box's A2, A11 terrni- 
nals and the A25, A34 terminals 
2 seconds after turning the igni- 
tion switch ON. 

NO 
Is there the battery voltage? 

between the ECM and the main 
relay. 
Replace the main relay (P. 17-51. 

*Repair open in  the YIBI wire 
between the ECM and the main 
relay. 
Replace the main relay (P. 17-5). 

I YES 

YES 

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

TEST HARNESS 
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5. SILENCER CASE 
a. REMOVAL/INSTALLATION 

Remove the engine cover and disconnect the TP sensor connector. 

121 
BREATHER 
TUBE A 

111 
TUBE CLAMP D l5  

\ 

SILENCER GROMMET 
INSTALLATION: 131-2 SILENCER 
Push the grommet onto the GROMMET 
silencer case securely until 
the stepped part inside the [31-1 
grommet comes in contact Push onto 
with the silencer case end as the silencer 
shown. case deep 

to these 
points. 

SILENCER CASE 

141 
CASE COLLAR (3) 

TUBE I 
[I21 T-JOINT [I11 3.5 x 6.5 x 190 mm 

TUBE 
\ 

191 SILENCER CASE 
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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. 16-11, 

3) Remove the throttle arm from the shift link bracket. Discon- 
nect the two throttle cables from the throttle arm. 

[31 
131 SHIFT LINK 121 
4x16rnrn 

121 
BRACKET 

SCREW- 
THROTTLE ARM 

MAP SENSOR 141 
~ I I S H E R  (2) IDLE ADJUSTING SCREW [51 

TROUBLESHOOTING: ADJUSTMENT: P. 5-31 THROTTLE 161 F( \ 71 INSTALLATION: P. 5-32 CAM THROTTLE CABLE 
1 [Ooen side1 

THROTTLE BODY GASKET 

\-EGGGq 
1131 
TP SENSOR 
1 TROUBLESHOOTING: P. 5-22 1 

[Ill \ 
8 mm CAP NUT (2) 26 N*m (2.7 kgf-m, 1 20 lbf*ft) I/ 

THROTTLE BODY 
ASSEMBLY 

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

/ 
191 THROTTLE CABLE [dose sidel 
1 INSTALLATION: (91-1 THROTTLE CABLES 

Check to be sure that the 
- 

power tilt motor wire is 
routed between the close 
side and the open side of 

I the throttle cables. 
ADJUSTMENT: P. 3-10 

191-2 POWER TILT MOTOR WIRE 
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HONDA 
BF115A-130A 

7. FUEL PUMP (LOW PRESSURE SIDE) 

After connecting the fuel tube, check for gasoline leakage from 
the fuel tube and joints. 

T 

Gasoline is highly flammable and explosive. 

You can be burned or seriously injured when handling fuel. 

Keep heat, sparks, and flame away. 
Handle fuel only outdoors. 

= Wipe up spills immediately. , 

1) Remove the engine cover (P. 3-51. 

131 
FUEL TUBE D 

INSPECTION: 
Check for the cracks and other damage 
and replace if necessary. 

2) Remove the rear separate case (P. 3-61. 

mm TUBE CUP 

FUEL PUMP 
INSTALLATION: 
Install the fuel pump as shown. Connect 
the fuel tube D to the fuel pump port 
marked with 'W" and connect the fuel tube 
to the port marked with "Q" as shown. 

171-1 171-2 

I "GnMARK FUEL TUBE D 
1 (to vapor 

[TI-5 
FUEL PUMP 1 (from low 

I pressure 
171-4 "ORMARK fuel filter) 

INSPECTION: 
Check for the cracks and 
other damage and replace 

[6] TUBE CLIP B12 (21 \ 

[51 FUEL TUBE 
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HONDA 
BF115A-130A 

8. FUEL INJECTORS 
a. REMOVAL 

Disconnect the battery cable from the battery negative (-1 
terminal. 

Relieve the fuel pressure before removing the fuel injectors 
(P. 5-43). 

î TOatincia 
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. 

PRESSURE REGULATOR 
I 

1 INSPECTION: P. 5-46 1 

Do not reuse. I b 
FUEL LINE COMf? 

6 x 14 (21 
171 
6 rnm CAP NUT (3) 

121 
FUEL HOSE CLAMP D10.5 

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

1171 
INJECTOR SEAL RING (4) / \ \ 

INSTALLATION: I - 

Do not reuse. 
Apply engine oil to the 
inner wall of the rings 
and install in the intake 
manifold. 

7.3 x 2.2 mm O-RING (41 

,[=[ 

^ 1 Do not reuse. 1 

SEALING WASHER 

\ \ T  Replace after relieving the fuel 
pressure or on disassembly. ' 1161 / \ \ ' -  I 

1141 FUEL PRESSURE CHECK NUT 

5-59 
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b. INSTALLATION 

Replace the O-ring, cushion ring and the injector seal ring with 
the new ones on disassembly. 

1) Install a new cushion ring on the fuel injector. 

2) 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. 

3) 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. 

4) Apply engine oil to  the inner wall of the new injector seal 
rings, and install the seat rings in the intake manifold 
(I? 5-59). 

5) Install the fuel pipe insulators on the intake manifold 
(P. 5-59). 

6) 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. 

7) Tighten the fuel line comp. with the three 6 mm cap nuts. 

8) Connect the vacuum tube, pressure regulator return hose, 
injector connectors and the fuel hose (P. 5-59). 

9) Connect the battery calbe to the battery negative (-1 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). 

I21 
CUSHION RING 

D l  
FUEL INJECTOR 

151 
FUEL PIPE 
INSULATOR (31 

FUEL LINE 
COMR 

161 
6 mm CAP 
NUT (31 

1 
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9. VAPOR SEPARATORIFUEL PUMP UNIT 

Disconnect the battery cable from the battery negative (-1 
terminal. 

Relieve the fuel pressure before removing the vapor separator 

g 
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. 

irain the vapor separator (P. 3-23). 

[41 PRESSURE 
REGULATOR 
RETURN HOSE AIR VENT TUBE A 

1191 
FUEL PUMP UNIT 
2P CONNECTOR 

JOINT 
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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 hosesJtubes and the joints. 

g 
Gasoline is highly flammable and explosive. 

1 You can be burned or seriously injured when handling fuel. 

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

[3112 mm SEALING BOLT 

E CLAMP D l 5  

1231 8.3 x 14.5 mm COLLAR ( 

1221 VAPOR SEPARATO 
GROMMET (3) 

t201 FLARE NUT 
[I31 FUEL PUMP BAND (2) 

INSPECTION: P. 5-48 

1181 / 1171 I 
12 m m  SEALING WASHER (2) FUEL PIPE 

\ k;L PUMP INSULATOR (2) 
[I61 FUEL PUMP GROMMET (2) 1 DO not reuse. 1 1 INSTALLATION: 

Clean the flare nut joint part 
before connecting the pipe. 
TORQUE (Flare nut): 
37 N m  (3.8 kgf-m, 27 Ibf-ft) 
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VAPOR SEPARATOR DISASSEMBLYIASSEMBLY 

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. 

1131 
SCREW-WASHER (7) 

WASHER (7) 

Replace together with the 

181 COVER 

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

WATER JACKET 
COVER 

[2 I 

HI I Replace together with the drain 
screw on disassembly. 

DRAIN SCREW 

[I] Check for gasoline leakage after 
141 CHAMBER BODY installation. 
O-RING \ 
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c. INSPECTION 
I l l  A 

VAPOR SEPARATOR FLOAT VALVE - 1 ,  

If gasoline overflows from the vapor separator, perform the 
following checks. 

necessary. I 

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 i f  

FLOAT HEIGHT: 

VALVE SEAT [31 OK [41 REPLACE, 

1) The float valve and the float must be installed on the cover 
properly. 

21 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 1 29 - 34 mm (1.1 - 1.3 in) I 
3) If the 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 

\ 

the float 
height at the t ip 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 (+I 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 21, 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 kgfbm, 25 lbfmft) 

r11 
131 The insulator mating part 

must not be in this range. 

FUEL PUMP 
UNIT 141 MATING PART 

I 131 FLARE NUT 

12 mm SEALING [51 12 mm SEALING 
NUT A WASHERS 

[I1 12 mm SEALING 
BOLT 121 

1 A FUEL FILTER 

131 

12 mrn SEALING FUEL FILTER 

WASHER (2) GROMMET 
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he fuel filter on the vannr scnaratnr hu alinninn tho "A t . - 

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 kgfwm, 27 Ibf*ft) 

11) Tighten the 12 mm sealing nut A to the specified torque. 

TORQUE: 22 Nom (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 m m  sealing washers and tighten the fuel 
pressure check nut to the specified torque. 

TORQUE: 22 Nem (2.2 kgfm, 16 Ibf-ftl 

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 lbfeft) 

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

1 t31 FUEL FILTER 

121 
FUEL TUBE C 

151 / i31 12 mm SEALING 
FLARE NUT 1 N U T A  

141 FUEL PIPE 

[I1 FUEL LINE COME 121 

t81 
HOLE 

6 mm SEALING 

t71 
12 mm SEA 
WASHERS 

161 ^wQ'̂ -Ã‘-\ 
FUEL PRESSURE 

I 
-.-* 

CHECK NUT [51 FUEL HOSE 
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10. INTAKE MANIFOLD ASSEMBLY 
REMOVAL/INSTALLATION 

a. REMOVAL 

Disconnect the battery cable from the battery negc 
terminal. 

1) Remove the engine cover (I? 3-5). 

2) Relieve the fuel pressure per "How to relieve fuel pressure" 
(P. 5-43). 

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. 

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

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

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

6) Disconnect all fuel injector connectors from the fuel injector. 

FUEL PUMP 13 m m  TUBE CLIP 

\ 

111 
No.1 FUEL INJECTOR 
CONNECTOR 

No.2 FUEL 

No.4 FUEL 
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Disconnect the water tube D from the 3-way joint. 111 WATER TUBE D 

Disconnect the water tube B from the T-joint. 

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 . 
clamps. 

1.5 mrn tube 

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. 

[ WATER TUBE B T-JOINT 

111 121 
REMOTE CONTROL SWITCH WIRE 
CABLE A 3P CONNECTOR 

BRACKET D 

[I1 7.5111.5 rnm 
TUBE CLAMPS 

VACUUM TUBE 
. / WIRE CLIP 

151 
HOSE 

I WIRE CLAMP 
131 \ 
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. 

I ' 
111 MAP SENSOR 

111 
THROTTLE BODY 
GASKET 

PI 
8 mm CAP NUT (2: 

\ 
THROTTLE BODY 

8 x 40 (2) 

ASSEMBLY 

VALVE 
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14) Release the pressure regulator return hose from the purge 
hose clamp. 

Release the fuel tube D from the tube clip and the sensor 
tube clip. 

15) Remove the oil level gauge. 

PRESSURE REGULATOR 
RETURN HOSE 

I l l  PURGE HOSE 
I CLAMP 

[41 FUEL TUBE D 

[21 SENSOR TUBE 

16) Remove the two 8 x 18 mm flange bolts and a 8 x 35 mrn 
flange bolt. 

/ 
8 x 35 

111 \ 
8 mm WASHER 
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17) Remove the nine 10 mm cap nuts from the intake manifold. 

18) Pull out the intake manifold assembly toward you. When 
the intake manifold assembly has cleared the stud bolts, 
move the intake manifold assembly a little toward the 
cylinder head and lift it up to remove. 

19) Remove the intake manifold gasket. 
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b. INSTALLATION 
Installation is the reverse order of removal. Note the following. 

1) 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. 

1 [II JOINTS [21 PROJECTION 

2) Loosely tighten the 10 mm cap nuts against the intake l [ l ]  (UPPER SIDE) I41 (LOWER SIDE > 
manifold assembly. 

3) Position the upper intake manifold stay A in contact with the 
left side of the boss of the crankcase, and position the lower 
intake manifold stay A in contact with the crankcase sealing 
bolt. Then, loosely tighten the respective 8 x 18 mm flange 
bolts. 

4) Loosely tighten the 8 x 35 mm flange bolts (P. 5-70). 

When the intake manifold stav A's are removed from the 
intake manifold, check the 14 mm washer and 8 x 16 mm 1 151 SEALING BOLT [2] PROJECTION 
special bolt (I? 5-75) and loosely tighten the bolts. 

5) 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 kgfom, 29 lbf4tl 

6) 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 (I? 5-75). 

7) Install the throttle body assembly (P. 5-57). 

PI 
10 mm CAP NUT (9) 
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11. INTAKE MANIFOLD/IAC VALVE 
a. REMOVALIINSTALLATION 

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 partstunits 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). 
9 

I11 
VACUUM TUBE 

1171 
HOSE CLAMP BRACKET B 

\ 
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121 
8 x 16 mm SPECIAL BOLT (21 

INSTALLATION: P. 5-75 1 b 
111 
14 x 23 mm WASHER (21 

1 INSTALLATION: P. 5-75 1 

\ 1 TROUBLESHOOTING: P. 5-33 1 

O-RING 
I DO not reuse. I 

IAC VALVE PACKING 
./--̂  Do not reuse. 

PI 
IAC VALVE FILTER 

TROUBLESHOOTING: P. 5-28 
TORQUE: 
18 N*rn (1.8 kgf-m, 13 l bf0ftÃ 
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14 x 23 mm WASHER18 x 16 mm SPECIAL BOLT/ 
INTAKE MANIFOLD STAY A 

FUEL PUMP FILTER 

INSTALLATION: 

Install the filter suspension with the "4" mark on the filter toward 
the air vent tube A, and connect the tube. 

INSTALLATION: 

111 
" *"MARK 

Install the 14 x 23 mm washers as shown noting the in- 
stallation direction. 

Be sure that the shoulders of the 8 x 16 m m  special bolts are 
through the washers and stay A's, and loosely tighten the 
special bolts. 

Position the projection of  the upper intake manifold stay A 
in contact with the left side of the boss of the crankcase, and 
position the projection of the lower intake manifold stay A 
in contact with the crankcase sealing bolt. Then, loosely 
tighten the respective 8 x 18 mm flange bolts. 

Tighten the 10 mrn 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. 

PI (Ã‘ 
AIR VENT TUBE A SIDE 

[I1 8 x  16 mm 
SPECIAL 

I ' [31 STAY A 

Lt -1  
PROJECTION BOSS 

\ 
8 x l 6 m m  
SPECIAL 

16 A m  SPECIAL / PROJECTION 
tOLT 

[41 SEALING BOLT 
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12. FUEL FILTER (LOW PRESSURE SIDE)/FUEL TUBE 
a. REMOVALIINSTALLATION 

Check the fuel tube for cracks and other damage before 
connection. Replace the fuel tube if  necessary. 

After connecting the fuel tube, check for gasoline leakage from 
the tube and joints. 

Gasoline is highly flammable and explosive. 

You can be burned or seriously injured when handling fuel. 

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

R~VET SCREW BREATHER TUBE 
191 \ CLIP c 

151 
FUEL FILTER 
(LOW PRESSURE SIDE) 

CLIP BRACKET C 

FUEL FILTER STAY 

oncave in the engine 

FUEL CONNECTOR B 

e with the end 

GROMMET B 

1131 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. 

111 
PCV VALVE 

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

2) If there is no operation sound, replace the PCV valve and 
recheck. 

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

111 
PCV VALVE 

-t 1121 \ 
PCV VALVE GROMMET .-+ 

Ill1 
PCV CHAMBER 

181 
OIL TUBE 
1 INSTALLATION: 

[21 TUBE 
CLAMP 
D l 2  (21 

I 

[21 PCV TUBE 

31L PRESSURE SWITCH 

ECT SENSOR 
TROUBLESHOOTING: P. 5-26 

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

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

61 
CV  TUBE 
INSTALLATION: 
Check the tube for 
cracks and other 
damage, and replace 
if necessary. 
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14. FUEL TANK (OPTIONAL PART) 
a. DISASSEMBLYIASSEMBLY 

Drain the fuel tank and fuel line completely before disassembly. 

Gasoline is highly flammable and explosive. 

1 You can be burned or seriously injured when handling fuel. [21 1 FUEL CONNECTOR A 

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

INLETIOUTLET 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. 

121 
VALVE SEAT 
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I I 

2) Install the outlet valve at the side marked with "+" on the 
primer valve. 

3) Install the primer bulb with the "W mark toward the engine 
side. 

[21 
INLET VALVE 

13 I 
OUTLET 
VALVE 

/ 
[ I 1  
FUEL 141 

TANK ENGINE 

SIDE SIDE 

[61 / 
PRIMER 
BULB 151 "*" MARK 
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DISASSEMBLYIASSEMBLY DRAWING 

Degrease, clean and/or lubricate the parts marked with *1 
according to the INSTALLATION instructions. Do not lubricate 
any part unless instructed to do so (I? 6-41, 

11 
ALTERNATOR BELT 
INSTALLATION: I? 3-15 
Check for wear, cracks and other damage 
before installation. Do not bend or twist 
the belt. 
INSPECTION: P. 3-13 
ADJUSTMENT: I? 3-1 4 

121 
"1: 
16 x 49 mm 
BOLT-WASHER 
REMOVAL/ 
INSTAALATION: P. 6-3 
TORQUE: 
245 N*m (25.0 kgf'm, 
181 Ibf-ft) r- 

1181 
8 mrn FLANGE NUT 

INSTALLATION: P. 3-1 5 
TORQUE: 

CRANKSHAFT PULLEY 

BALANCER BELT 
DRIVE PULLEY 

Install by aligning the 
tab of the clamp with 
the hole i n  the 

ALTERNATOR BRACKET 

SPECIAL ADJUSTER 
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16 x 49 mm BOLT-WASHER 

REMOVAL: 

Remove the 16 x 49 mm bolt-washer using the special tools as 
shown. 

NOTE: 

Do not use an impact wrench. 
Remove the 16 x 49 mm bolt-washer while holding the 
crankshaft pulley with the special tool. Do not turn the 
crankshaft counterclockwise. 

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

INSTALLATION: 

NOTE: 

Do not use an impact wrench. 
Tighten the 16 x 49 mm bolt-washer while holding thecrank- 
shaft pulley with the special toot. Do not turn the crankshaft 
pulley counterclockwise. 

111 
16 x 49 mrn 
BOLT-WASHER 

\ [2] HOLDER ATTACHMENT, 
\ 
\ 50 mm, OFFSET 
\ 07MAB-PY30100 

[21 
TORQUE 

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 kgf-m, 181 Ibf-ft) 

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

1 [31 ALTERNATOR 

90A FUSE CABLE 

[I] HOLDER ATTACHMENT, 
50 mm, OFFSET 
07MAB-PY30100 YRENcH 

HOLDER HANDLE 16 x 49 m m  
07JAB-001020B BOLT-WASHER 

111 TERMINAL 
90A FUSE CABLE 

[21 \ I 
I INSTALLATION: I ^ 

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. 

\ 6 m m  HEX. NUT 1 

COVER s: 

6-3 
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3) After installation, place the cover over the terminal securely. 
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1 
141 Install with the caulked ~1  go^ FUSE 

part toward you. CCABLE 
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Be sure to degrease, clean or lubricate the following parts before 
installation. 

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 bolt and the washer 
mating surface. 

Apply engine oil to the threaded part of the bolt. 

Do not apply engine oil to the washer and the crankshaft 
pulley mating surface. 

<Crankshaft 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 wi th a 
degreasing cleaning agent. 

<Timing belt drive pulleyjtiming belt guide plate* 

Wipe the entire surface of the timing belt drive pulley and the 
timing belt guide plate using a clean shop towel. 

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. 

0 : [ I1 WIPE WITH SHOP TOWEL. 
X : [21 DECREASE. 

: 131 LUBRICATE WITH OIL. 

[41 
16 x 49 mm BOLT-WASHER 

/ 

151 
CRANKSHAFT 

I 
' PULLEY 

I/ "1 
BALANCER BELT 
DRIVE PULLEY 

I I ,=J 
x x x  X X X  [,, 

DRIVE PULLEY 

[~ITIMING BELT 
GUIDE PLATE - 191 

CRANKSHAFT 
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c. ALTERNATOR ASSEMBLY INSPECTION 
(With the alternator assembly mounted on the 
outboard motor) 

CAUTION: 

1 Do not disconnect the battery terminals while the alternator 1 
is running. 

Alternator assembly inspection must be made with the 
assembly mounted on the outboard motor. 

Replace the 1C regulator when the battery voltage exceeds 16V. 

Before disconnecting the 90A fuse cable, be sure to disconnect 
the battery negative (4 terminal. 

Check for following before starting the alternator assembly 
inspection. 

Battery condition and cable connection 

Alternator belt for looseness, cut and/or fraying (f? 3-13) 

Alternator connector and 90A fuse cable for connection 

Blown 90A fuse and 10A fuse 

111 ALTERNATOR INDICATOR LIGHT 

Remote control cable A for open or short circuit 

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) If the alternator indicator light does not come ON, disconnect 
the alternator connector, and short-circuit the whitelblue 
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) 

4) Start the engine and check whether the alternator indicator 
light goes OFF. 

[I I ALTERNATOR 

I31 WhitelBlue 

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. 
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d. ALTERNATOR ASSEMBLY DISASSEMBLYIASSEMBLY 

11 
PULLEY LOCK NUT 

INSTALLATION: P. 6-7 
TORQUE: 
110 N*m (11.2 kgfm,  81 lbf*ft> 

[261 
ALTERNATOR 
PULLEY 

131 141 

STUD REAR HOUSING 

BOLT (2) 
I 

1251 
STATOR [DRIVE 
END HOUSING] 

INSPECTION: I? 6-8 1 

WIRE HARNESS CLIP 

RECTIFIER ASSEMBLY 

BEARING RETAINER 

1211 

SCREW-WASHER (2) 

EW-WASHER (6) 

R END COVER 

BEARING COVER REAR END 
COVER BOLT (3) 
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PULLER LOCK NUT 

REMOVALJINSTALLATION: 

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 Ibfsft) 

e. INSPECTION (Unit inspection) 

BRUSH HOLDER ASSEMBLY 

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

RECTIFIER ASSEMBLY 

STANDARD 

10.5 mm (0.41 in) 

Inspect the rectifier assembly by removing it from the outboard 
motor. 

SERVICE LIMIT 

8.4 mm (0.33 in) 

Check for continuity between the B terminal and the respective 
P terminals (PI, P;, Pa and P4, and between the E terminal and 
the respective P terminals (PI, Pi, 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. 

121 
10 rnm OFFSET 

22 rnrn OFFSE 

Circuit diagram: B P'l 

PI 
P2 
P3 
P4 

I11 
E (GROUND] 

6-7 
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ROTOR 

1) Check to be sure that there is continuity between the sip 
rings. 

2) Check to see that there is no continuity between a slip ring 
and the rotor, and between a slip ring and the rotor shaft. 

3) Measure the slip ring O.D. 

STANDARD 

4) If the measurement is less than the service limit, replace the 
rotor. 

STATOR 

SERVICE LIMIT 

14.4 mm (0.57 in) 

Inspect the stator by removing it from the outboard motor. 

14.0 mm (0.55 in) 

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. 

111 
ROTOR SHAFT 

STATOR CORE 

6-8 
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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. 6-31. 

4) Remove the ECM cover (P. 17-21) and disconnect the pulser 

2. BALANCER BELTITIMING BELTIPULLEY 

coil connectors. 

[I] PULSER COIL 
CONNECTORS 

Be sure to degrease, clean or lubricate the parts marked 
with *I according to the INSTALLATION instructions. Do 
not lubricate any part unless instructed to do so (P. 6-4). *1: 

BALANCER BELT 
121 
4.5 x 38.5 mm KEY / DRIVE PULLEY 

I - IMING 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 , 
TORQUE: 
98 N*m (10.0 kgf-m, 

WASHER 

[I01 
TIMING BELT 
DRIVEN PULL 

BALANCER BELT 

Check for wear, cracks and other 
damage before installation. Do 
not bend or twist the belt. 
INSPECTION: P. 3-1 5 

DJUSTMENT: P. 3-22 

- I. 
TIMING BELT 
DRIVE PULLEY 

INSTALLATION: P. 6- 1 1 

I I ' GUIDE PLATE 
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Be sure to decrease, clean or lubricate the parts marked with 
*I according to the INSTALLATION instructions.Do not 
lubricate any part unless instructed to do so (P. 6-4). 

131 
12 x 30 (2) 

I11 
DJUSTING NUT 

ot set on the 

BALANCER BELT 
ADJUSTING SPRING DRIVE PULLEY 

BALANCER BELT 
ADJUSTING BRACKET 

10.5 x 44 mm WASHER 

1131 TIMING BELT 
TIMING BELT GUIDE PLATE 
ADJUSTING SPRING 
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TIMING BELT 
ADJUSTING BOLT 

[ lo]  
*I: 

67 N-m (6.8 kgfwm, 49 Ibf-ft) CRANKSHAFT 
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12 x 38 mm FLANGE BOLT 

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 "4T" mark on 
the driven pulley with the " t T "  mark on the timing belt lower 
cover. 

TORQUE: 98 N*m (10.0 kgf-m, 72 Ibfoft) 

TOOL: 
Lock nut wrench, 56 mm 

TIMING BELT DRIVE PULLEYITIMING 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 belt 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). 

1 '"31 ALIGNMENT strnm / - LOCK NUT WRENCH, MARKS 
TIMING BELT 

07LPA-ZV30200 LOWER COVER 

[I1 TIMING BELT DRIVEN 

11 I 121 
TIMING BELT PIN 

11 1 TIMING BELT DRIVEN 
p 

- --  - 

TIMING BELT GUIDE 
PLATE 

[51 
The guide plate must not turn larger than the 
distance equal t o  the drive pulley pin moving 
in the long hole in the guide plate. 

(41 
TIMING 
GUIDE PLATE PULLEY 

BELT DRIVE 

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. 6-41, 
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5) Release the air vent tube I3 from the hose clamp and 
disconnect the air vent tube B from the mounting case. 

6 )  Disconnect the 7 x 550 mm tube and the 7 x 690 mm tube 
from the engine undercase. 
Disconnect the 7 x 690 mm tube from the 3-way joint. 

7) Disconnect the 7 x 550 mm tube from the 3-way joint. 
Disconnect the 4.5 x 50 mm tube from the grommet mounted 
on the engine undercase. 

Remove the purse lock clip from the fuel tube 8. 
Remove the 6 x 12 mm flange bolt and remove the neutral 
switch assembly. 

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

[I I [217 x 550 mm TUBE 

7 x 690 mm TU 131 3-WAY JOINT 

1 [I 1 3-WAY JOINT 

[21 NEUTRAL SWITCH 
111 ASSEMBLY 

7-2 
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101 Disconnect the 90A fuse cable from the alternator. 

CAUTION: 

Be sure that the positive (+I and the negative (-1 starter 
cables are disconnected f rom the battery before 
disconnecting the 90A fuse cable. 

) 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. 

131 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. 

[21 
WIRE HARNES 

11 I 
90A FUSE CABLE 
/ 

121 
TIE-WRAP 
BANDS 

131 / 
BRANCH OF REMOTE 
CONTROL CABLE A 

IRE HARNESS CLIP 

MAIN RELAY 121 CONNECTOR - - 

4P CONNECTORS BRACKET B 

7-3 
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151 Disconnect the neutral switch 2P connector, indicator 3P 
connector and the remote control cable A 14P connector from 
the connector bracket B. 

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. 

NEUTRAL SWITCH 
2P CONNECTOR 

6 x  1 2  (3) 

\ 

[31 \ 
REMOTE CONTROL 

141 CABLE A 14P 
WIRE CLAMP 

[ I  I TRIM ANGL POWER TILT MOTOR 

RE HARNESS 
/ ' BAND 

[ I 1  TRIM ANGLE SENSOF 
3P CONNECTOR 
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20) Open the 10 mrn wire harness clip and release the negative 
- 1  starter cable from the clip. 

Remove the 8 x 18 mm flange bolt, and disconnect the 
negative (4 starter cable. 

Remove the 6 x 12 mm flange bolt, and disconnect the power 
tilt relay ground wire. 

21) Disconnect the power tilt switch 3P connector, and release 
the power tilt switch wire from the wire harness clip. 

22) Remove the power tilt relay 2P connector from the connector 

8x18 [I] NEGATIVE (-) ' 
\ STARTER CABLE 

WIRE HARNESS CLIP 

111 
POWER 
3P CON 

121 WIRE HARNESS 

23) Remove the connector bracket A f rom the igni t ion 
suspension. 

Disconnect the starter cable 30A fuse 1P connector and the 
10A fuse connector. 

bracket A. 1 

Disconnect the power tilt relay 2P connector, and release the 
power tilt relay wire from the wire harness clip. 

121 
WIRE 

1 CLIP 
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24) Release the 30A fuse 1 P 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 (4 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 
(+I starter cable and the 90A fuse cable. 

1 P CONNECTOR 

WIRE 
HARNESS Ã‘-- , I CLIP 

111 STARTER MAGNETIC WIRE HARNESS 
CLIP \ CLAMPS I 

[SI 8 rnrn HEX. 

ÃˆOSITIV (+) 
STARTER CABLE 

STARTER MAGNETIC 
SWITCH TERMINAL 

STARTER a SOLENOID 

' [6] POWER TILT 
SWITCH STAY 

111 10 mm WIRE 

121 
90A FUSE 
CABLE 

7-6 
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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. 

1 SEAL HOLDER 

28) Remove the two 6 x 25 mm flange bolts, and remove the 
relay bracket assembly and the power tilt relay as a set. 

I ASSEMBLY 

I,l 121 RELAY BRACKET 
ASSEMBLY 

31) Hook the hoist hook on the engine hanger. r 

30) Remove the two 10 x 45 mm flange bolts and the two 10 mm 
cap nuts. 111 10 x 45 (21 
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32) Remove the four 10 x 130 mm flange bolts, four 10 x 110 
mm hex. bolts, two 10 x 60 mm hex. bolts and the two 10 x 
47 rnrn hex. bolts. 
Remove the engine assembly from the mounting case. 

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. 

11 I 
ENGINE ASSEMBLY 

6 x 10 mm DOWEL PIN (21 MOUNTING CASE 

Do not forget to install. 

181 
10 x 47 rnrn HEX. BOLT (2) 

10 x 130 (4) 

171 / 
10 x 110 mm HEX. BOLT (4) 10 x 60 rnm HEX. BOLT (2) 

39 N*m (4.0 kgf-m, 29 Ibf-ft) 39 N*m (4.0 kgf-m, 29 Ibfmft) 
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mark on the shift shaft B. 

NOTE: 

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 

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. 

FT SHAFT B 

2) After installing the engine assembly on the mounting case, 
install the shift holder assembly (P. 16-61, 

1 

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-rn (4.0 kgfm, 29 Ibf-ft) 

Tighten the two 10 x 45 mm flange bolts at the side of the 
seal holder to the specified torque (P. 7-81. 

TORQUE: 39 N*m (4.0 kgfm, 29 Ibfsft) 

Tighten the two 10 mm cap nuts. 

1 SHIFT SHAFT A 

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. 

10 x 45 mrn 
HEX. BOLTS 

[I] 121 N o  slack allowed here. 
90A FUSE /? 

HARNESS CLIP 

J 

131 
POSITIVE (+ I  
STARTER 
CABLE 
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5) Connect the positive (+) starter cable to the starter solenoid 
at an angle of l o 0  and tighten the 8 mm hex. nut to the 
specified torque. 

TORQUE: 10.8 N=m (1.1 kgfem, 8 Ibf*ftl 

6) Connect the positive (+I starter magnetic switch terminal wire 
to the starter magnetic switch at an angle of 20' with the 
caulking part of the terminal toward you. 
l gh ten  the 6 mm hex. nut to the specified torque. 

TORQUE: 4.9 N-rn (0.5 kgfern, 3.6 lbf4CI 

7 Connect the starter cable 30A fuse I P connector and the 10A 
fuse connector. 

Set the IP connector between the ribs of the ECM case by 
turning the connector 180' as shown, and set the wire 
between the ignition coil suspension and the rib. 

Set the IOA fuse connector between the lower rib of the ECM 
case and the ignition coil suspension. 

8) Connect the negative (-1 starter cable at an angle of lo0  and 
tighten the 8 x 18 mm flange bolt. 

Connect the power tilt relay ground wire at an angle of go0 
and tighten the 6 x 72 mm flange bolt. 

STARTER 

111 
POSITIVE (+I STARTE 
MAGNETIC SWITCH 
TERMINAL WIRE 

Install with the caulking 
 pa^ toward you. 

111 IGNITION COIL 
SUSPENSION 

141 
30A FUSE 
1 P CONNECTOR 

CONNECTOR 

1 oo 

NEGATIVE (-1 STARTER 
' CABLE 
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PROJECTIONS 

9) Pass the remote control cable A between the projections on 

I w 
121 ENGINE UNDERCASE 

the engine undercase and install the connector bracket B. 

10) Connect each connector to the connector bracket B and clamp 
the wires. 

Dl 
REMOTE CONTROL CABLE A , 

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. 

r41 151 REMOTE CONTROI 
INDICATOR CABLE A 
3P CONNECTOR I 1 

[31 NEUTRAL SWITCH 
2P CONNECTOR 

121 MIlRE HARNES(, \ 1 1 6 1  

CUP REMOTE CONTROI 

11 I CABLE A 
NEUTRAL . 14P CONNECTOR 

MAIN RELAY WIRES 11 . 1 \ 
171 \ 1 1 WIRE CLAMP 

MAIN RELAY 
4P CONNECTORS / 

[21 HOLE IN NEUTRAL 131 NEUTRAL SWITCH 
SWITCH BRACKET ASSEMBLY 

I 

FUEL TUBE B 

I 
Page: 187 - Honda BFl l5A, BFl3OA Outboard Motors Shop Manual - http:llwww.ReadManuals.Com 



HONDA 
BF115A*I3OA 

121 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 
60Â with the caulking part toward you. 
Tighten the 6 mm hex. nut to the specified torque. 

1 .  [I] SHIFT ARM 

NEUTRAL SWITCH 121 Arm end does not 1 WIRE contact the wire. 

TORQUE: 7.9 N*m (0.8 kgf-m, 5.8 Ibf-ftl 

4 Secure the 90A fuse cable with the two tie-wrap bands so 
that the 90A fuse cable is at your side from the remote control 
cable A. 

CAUTION: 

Install the silencer case with care not to let the 90A fuse 
cable be pinched in  the silencer case. 

15) Install the silencer case (I? 5-56). 

Dl  
6 m m  HEX. NUT 

PART \ 
PI I 
ALTERNATOR 

[ I 1  
90A FUSE 
CABLE 

121 REMOTE CONTROL 
CABLE A 
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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. 

121 
RETURN 
PART 

tube until it stops. -[31 OIL RETURN 
TUBE 

7m1 
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2. FLUSH VALVE 
a. REMOVALIINSTALLATION 

Remove the flushing water hose (P. 8-1). 

131 
RELIEF VALVE 

INSTALLATION: 
Install as shown, noting the installation 
direction. 

131-1 131-2 
COVER 
SIDE 

[21 
FLUSH VALVE 
SPACER \ 

[dl 1 
FLUSH VALVE SPRING 

161 Do not confuse with the relief valve spring. 
FLUSH VALVE COVER Relief valve spring (P. 8-3): Long spring 

RELIEF VALVE GASKET 

Check for cracks and other 
damage before installation. 
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b. INSPECTION 

THERMOSTAT 

Immerse the thermostat in water. 

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

Measure the water temperature when the thermostat starts 
opening. 

NOTE: 
- - -  I Don't let the thermometer or the thermostat touch the 

1 container; this may cause a false reading. I 
Measure lift height when fully open. 

I 

[I1 
THERMOMETER 

Start opening 

I Fully open 
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4. OIL WATER JACKET PRESSURE VALVE 

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

Check each tube for cracks and other damage before 
installation and replace as needed. 

151 
141 OIL WATER JACKET 

PRESSURE VALVE 
r 

ANODE METAL 
INSTALLATION: 
Replace the anode metal if it is 
corroded excessively. 

\ 
121 131 
OIL WATER JACKET 6 x 18 m m  
COVER GASKET4 SCREW 

Do not reuse. 
\ 

INSTALLATION: 
Install as shown, noting the 
installation direction. 

r51-1 
OIL WATER El-2 
JACKET 
COVER SIDE 

111 
OIL WATER JACKET 
COVER 

6 x 25-w 

OIL WATER JACKET PRESSURE 
VALVE HOLDER 

Connect with the larger diameter 

7 x 55 mrn TUBE 

[I31 4.5 x 50 mm TUBE 

Page: 194 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

http://www.ReadManuals.Com


9. CYLINDER HEADIVALVES HONDA 
BFI 15A-130A 

1. CYLINDER HEAD ASSEMBLY REMOVAL/ 3. INSPECTION 
INSTALLATION 4. VALVE GUIDE REPLACEMENT 

2. CYLINDER HEAD 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 removal1 
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 (I? 8-11. 

- 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 213 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. 

I1 I [21 
OVERHEAT SENSOR No.1 SPARK 
CONNECTOR \ PLUG CAP 

\ 131 
\ \ ~ i . 2  SPARK PLUG 

i51 SPARK 141 ~ o . 4  SPARK 
PLUG CAP PLUG CAP 

ADJUS TING NUT 
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HONDA 
BF115A-130A 

11 I 
TIMING BELT 

4) Remove the timing belt from the timing belt driven pulley. 

TIMING BELT 
DRIVEN PULLEY 

5) Using the special tool, remove the 12 x 38 mm flange bolt 
and the 12.5 x 34 x 5 mm washer that secure the timing belt 
driven pulley. 

TOOL: 
Lock nut wrench, 56 mm 07LPA-ZV30200 

6) Remove the six 6 x 25 mm flange bolts and the six 6 rnm 
washers that secure the timing belt lower cover. 

1 WASHER 12 x 38 

[ZzK) 
131 LOCK NUT /-^\ 121 TIMING DRIVEN BELT PULI 

WRENCH, 56 mm 
07LPA-ZV30200 

1 111 
6 mm WASHER (61 

TIMING BELT LOWER 1 COVER 

9-2 
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BFI 15e130A 

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. 

[ I  I CYLINDER HEAD [21 BREATHER 
COVER \& @ TUBE B 

Page: 197 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

http://www.ReadManuals.Com


HONDA 

12) Remove the cylinder head assembly, cylinder head gasket and the two 14 x 20 mm dowel pins. 

[41 
OIL PATH ORIFICE 
1 REMOVAL: [41-1 

ail path orifice by OIL PATH ORIFICE 
mm bolt (pitch: -. . '1 131 

Remove the i 
inserting a 6 

10m8x2.4mm l.0mm)inth 
O-RING 

10 x 70 
I INSTALLATION: I? 9-5 1 

CYLINDER HEAD 
GASKET 

e orifice. 

INSTALLATION: 
Blow air through the oil passage 
before installation. 

141-2 6 mm BOLT 
(PITCH : 1.0 mm) 

\ \ [91 TUBE CLAMP D29 
L I  I 1  / \ 1 INSTALLATION: 9-5 Y CYLINDER HEAD 1101 OIL RETURN TUBE ,u 

Check for cracks and other damage. 
Replace if necessary. 
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b. INSTALLATION 

Installation is the reverse order of removal. Note the following. 

Check that the oil control orifice is mounted on the cylinder 
block. Install the two 14 x 20 mm dowel pins and a new 
cylinder head gasket (P. 9-4). 

Install the cylinder head assembly. 

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

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. 

TORQUE: 44 N m  (4.5 kgfmm, 33 IbfW 

With the "I" 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- 
washers to 90' in two steps in the numbered order. 

After tightening the 12 x 163 mm bolt-washers, tighten the 
other bolts in the numbered order (1 1 to 18) in two or three 
steps to the standard torque. 

STANDARD TORQUE: 
39 N m  (4.0 kgfm, 29 Ibffift) (10 mm flange bolt) 
26 N m  (2.7 kgforn, 20 Ibf*ft) (8 mrn flange bolt) 

Apply the liquid gasket (Three Bond #I201 or #1215, or 
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. 

111 MARK ON CYLINDER HEAD 

[21 \ 
"1" FLANGED MARK ON PART -J-̂ .: 

131 
12 x 163 mm 
BOLT-WASHER 
(10) 

111 
Apply the liquid gasket 
to the shaded parts. 

COVER GASKET 

9-5 
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8) Apply soapy water to the lip (shaded part) of the spark plug 
tube seal as shown. 

9) Clean the cylinder head mating surfaces with a shop towel 
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  

131 / / 
Apply soapy water to 

[21 SPARK PLUG 

the shaded part. 
TUBE 

141 MOUNTING CASE 
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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 ca$e 
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 Nm (10.0 kgfam, 72 lbf-ft) 

TOOL: 
Lock nut wrench, 56 mrn 07LPA-ZV30200 

13) Check whether the cutout in the crankshaft pulley aligns with 
the "t" mark on the timing belt lower cover (f? 3-22). 

14) Check the "-(Â¥T mark on the timing belt driven pulley aligns 
with the "tT" 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). 

111 
OIL RE 
TUBE 

PI 
Must set here securely. 

, MOUNTING 
CASE 

securely. 

URN 

111 
12.5 ~ 3 4 x 5  rnrn 
WASHER \. 

1 07LPA-ZV30200 PULLEY 

1 [I] TIMING BELT 121 TIMING BELT 
IVEN PULLEY 
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2. CYLINDER HEAD 
a. DISASSEMBLYIASSEMBLY 

Remove the cylinder head assembly (P. 9-11. 

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. 

Removalfinstallation of the rocker arm assembly must be made by loosening the lock nuts of all rocker arms and loosening 
the adjusting screws fully (P. 9-10). Remove the rocker arm assembly from the cylinder head without removing the 
rockerarm assembly mounting bolts (12 bolts). 

r 1 1  

[Ill 
ROCKER ARM 

ASSEMBLY: I? 9-13 
INSTALLATION: P. 9-1 0 

DOWEL PIN (10) 

CYLINDER HEAD 
RUBBER SEAL 

[Molybdenum disulfide oil] 

9.5 x 1.5 mm O-RING 
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[81 / [~olybdenum 
INTAKE VALVE GUIDE (8) disulfide oil1 

REPLACEMENT: P. 9-21 disulfide oil to the valve 

surface of the valve guide. 

161 \ 
EXHAUST VALVE (8) INTAKE VALVE (8) 

9-9 
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VALVE HEAD DIAMETER: 
29 mm (1.1 in) 

VALVE HEAD DIAMETER: 
34 mm (1.3 in) 

INSTALLATION: 
Do not confuse the intake and exhaust valves. 
Check the valve head for nicks and carbon deposits 
bofore installation. 

INSPECTION: P. 9-16 
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ROCKER ARM ASSEMBLY 

REMOVALIINSTALLATION: 

1) 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. 

2) Apply the liquid gasket (Three Bond #I201 or #I215 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. 

111 
VALVE ADJUSTING [31 
LOCK NUT VALVE ADJUSTING 

161 
ROCKER ARM 151 141 

OK NG 

HOLDER HOLDER 

gasket to  
the shaded parts. 

6 x 40 mm FLANGE BOLT18 x 76 mm FLANGE BOLT 0 
INSTALLATION: 

1) Check whether the groove in the head of the camshaft is 
facing up. 

2) 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 kgfom, 16 Ibf-ft) (8 x 76 mm flange bolt) 

STANDARD TORQUE: 
12 N-m (1.2 kgf-m, 9 Ibfeft) (6 x 40 mm flange bolt) 

[ I 1  Groove should 
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BFI 1 5A-130A 

VALVE COTTERSIVALVE 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. 

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

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

21 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 

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. 

111 m/ 
VALVE SPRING 
COMPRESSOR - 

1 121 PURPLE PAINT 

INTAKE VALVE 
SPRING 

111 
ORANGE 
PAINT 

131 
EXHAUST VALVE 
SPRING 

111 
PLASTIC 
HAMMER 

9-1 1 
Page: 205 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

http://www.ReadManuals.Com




ROCKER ARM ASSEMBLY DISASSEMBLYIASSEMBLY 

- 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. 

131 
EXHAUST ROCKER 
ARM SHAFT 
I 

INSPECTION: P. 9-17 ROCKER COLLAR A (41 
INSTALLATION: P. 9-14 and 15 

[21 INSTALLATION: P. 9-1 4 and 15 

No.5 CAMSHAFT HOLDER 

INSPECTION: P. 9-18 WAVE WASHER (41 

INSTALLATION: P. 9-14 and 15 
FUEL PUMP ROCKER 
ARM 

INSTALLATION: P. 9-14 and 15 

EXHAUST ROCKER 
ARM A (41 

INSTALLATION: 
P. 9-14 and 15 

1141 INTAKE ROCKER ARM 6 (41 

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

/ VALVE ADJUSTING 
1131 No.2 CAMSHAFT LOCK NUT (16) 

20 N-m (2.0 kgf-m, 

INSTALLATION: 
1 P. 9-14 and 15 1 

No.1 CAMSHAFT HOLDER 

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

[Ill 
VALVE ADJUSTING 
SCREW (161 

I 1 1 ADJUSTMENT: P. 3-5 1 

9-1 3 
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ROCKER ARM SHAFTICAMSHAFT HOLDER/ 
ROCKER ARMIWAVE WASHERIROCKER COLLAR1 
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 shafts 

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.5camshaft holders 
(I? 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 collao 

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 "'t'" mark toward 
you be. cylinder head cover). 

INTAKE ROCKER 

[I1 BOLT HOLE ARM 

111 121 STAMP MARK [31 STAMP MAR1 
STAMP MARK 7 8 *  3 or 

b' 161 \ 
No.1 CAMSHAFT CAMSHAFT No.5 CAMSHAFI 
HOLDER HOLDER HOLDER 

[I] EXHAUST ROCKER 131 INTAKE ROCKER 
ARM AIB: 1 ARM A/B: 

111 
Install with the "t" mark toward 
you (i.e. cylinder head cover). 
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Install the following parts as shown. 

Exhaust rocker arm 

No.5 camshaft holder 
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3. INSPECTION 
VALVE SPRING FREE LENGTH 

Measure the free length of the valve springs. 

1 EX 1 55.58 mm (2.188 in) 

IN 

Replace the springs i f  they are shorter than the service limit 
(P. 9-91, 

VALVE FACE / STEM O.D. 

STANDARD 

53.66 mm (2.113 in) 

Inspect each valve face for pitting or wear irregularities. Inspect 
each valve stem for bending or abnormal stem wear. Replace 

SERVICE LIMIT 

the valve if necessary. 

Replace the valves i f  their O.D. is smaller than the service limit 
(P. 9-9). 

Measure and record each valve stem O.D. 

VALVE GUIDE I.D. 

IN 

EX 

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. 

STANDARD 

5.485 - 5.495 mm 
(0.2159 - 0.2163 in) 

5.450 - 5.460 mm 
(0.2146 - 0.2150 in) 

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

SERVICE LIMIT 

5.455 mrn 
(0.2148 in) 

5.420 mm 
(0.2134 in) 

STANDARD 

5.515 - 5.530 mrn 
(0.2171 - 0.2177 in) 

VALVE STEM-TO-VALVE GUIDE CLEARANCE 

SERVICE LIMIT 

5.55 mm 
(0.219 in) 

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

0.020 - 0.045 mm 
(0.0008 - 0.0018 in) 

SERVICE LIMIT 

0.080 mm 
(0.0031 in) 

0.120 mm 
(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. 

Ill I 
VALVE FACE 

[ I 1  
VALVE GUIDE 

NOTE: 

Recondition the valve seats whenever the valve guides are 
replaced. 

9-1 6 
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VALVE SEAT WIDTH 
Measure the valve seat width. 

STANDARD 

If the valve seat width is under the standard, or over the service 
limit, or i f  the valve seat is too highflow, recondition the valve 
seat (I? 9-23), 

SERVICE LIMIT 

lNIEx 

VALVE INSTALLATION HEIGHT 

1.25 - 1.55 mm 
(0.049 - 0.061 in) 2.0 m m  (0.08 in) 

Replace the cylinder head if  the measurement exceeds the 
service limit (I? 9-91. 

Measure the O.D. of the rocker arm shaft. 

IN 

EX 

Replace the rocker arm shafi if its O.D. is smaller than the service 
limit. 

46.75 - 47.55 m m  
(1.841 - 1.872 in) 

ROCKER ARM SHAFr O.D. 

46.68 - 47.48 m m  
(1 -838 - 1.869 in) 

IN 

ROCKER ARM ID. 

47.80 m m  
(1.882 in) 

47.73 m m  
(1.879 in) 

Measure the I.D. of the rocker arm. 

STANDARD 

19.972 - 19.993 rnm 
(0.7863 - 0.7871 in) 

-- 

SERVICE LIMIT 

18.012 - 18.030 m m  1 Ex 1 (0.7091 - 0.7098 in) 1 - 
Replace the rocker arms i f  their I.D. is larger than the service 
limit. 
Also check the rocker arm-to-cam contact surface for any wear 
or scratches. 

SERVICE LIMIT STANDARD 

ROCKER ARM SM-TO-RWKERARM 

IN 
20.012 - 20.030 m m  
(0.7879 - 0.7886 in) ' 

0.018 - 0.054 mrn 0.08 rnm 
(0.0007 - 0.0021 in) 1 (0.003 in) 

IN 

If the measurement exceeds the service limit, replace the rocker 
arm or the rocker arm shaft (P. 9-13). 

[I] VALVE SEAT 
TOO LOW 

STANDARD 

0.019 - 0.058 mm 
(0.0007 - 0.0023 in) 

t21 VALVE SEAT 

SERVICE LIMIT 

0.08 m m  
(0.003 in) 

. - 

TOO HIGH 
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CAM HEIGHT 

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

Replace the camshatt if the cam height is lower than the sewice 
limit. 

CAMSHAFT JOURNAL OD. 

SERVICE LIMIT STANDARD 

Measure the camshaft O.D. 

IN 

EX 

STANDARD 1 SERVICE LIMIT 
1 1 

38.274 - 38.359 mm 
(1.5068 - 1.5102 in) 

37.651 - 37.756 mm 
(1.4823 - 1.4865 in) 

1 No.1 - N0.5 1 27.935 - 27.950 mm 
(I -0998 - I .I 004 in) 1 

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

CAMSHAFT JOURNAL I.D. 

Measure the camshaft I.D. 

1 1 STANDARD 1 SERVICE LIMIT 1 

CAMSHAFT OIL CLEARANCE 

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

N o 5  JOURNAL 

N0.4 JOURNAL 

N0.3 JOURNAL 

[41 
N0.4 JOURNAL 

131 
N o 3  JOURNAL \ L5] 

PI \ N o 5  JOURNAL 
6 

~ 0 . 2  JOURNAL 
\ \ \ I 

1 JOURNAL 

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

3) Set a plastigauge in the axial direction on each journal. 

4) Install the camshaft holder. Tghten 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 Ibf4t) (8 x 76 mm flange bolt) 

STANDARD TORQUE: I 

12 Nom (1.2 kgforn, 9 Ibfaft) (6 x 40 mm flange bolt) 
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5) Remove the camshaft holder. ~ e a s u r e  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. 

1 1 STANDARD 1 SERVICELIMIT 1 1 0.050 - 0.089 mm 0.15 mm 
- (0.0020 - 0.0035 in) 1 (0.006 in) 

6) 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 

I )  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. 

2) If the measurement exceeds the service limit, replace the 
camshaft. 

1 STANDARD 
0.05 - 0.15 m m  
(0.002 - 0.006 in) 

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. 

SERVICE LIMIT 

0.5 mm (0.020 in) 

CAMSHAFT RUNOUT 

[ I 1  PLASTIGAUGE 

STANDARD 

0.03 mm (0.001 in) Max 

SCALE 

SERVICE LIMIT 

0.04 mm (0.002 in) 

[I I Groove faces up. 

Camshaft runout is half of maximum gauge reading. 

94 9 
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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. 

Reconditioning must be made within the standard value 
of the cylinder head height. 

3) Check the cylinder head for warpage using a straight edge 
and a feeler gauge. 

CYLINDER HEAD HEIGHT 

SERVICE LIMIT 0.05 mm (0.002 in) 

Cylinder head reconditioning procedure: 

4) If the measurement exceeds the service limit, recondition. 

STANDARD 
99.95 - 100.05 mm 

(3.935 - 3.939 in) 

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. 

SERVICE LIMIT 

12 x 163 mm BOLT-WASHER (CYLINDER HEAD 
BOLT) 0.0. 

I )  Measure the bolt O.D. at two points as shown. 

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

SERVICE LIMIT 

[I] MEASUREMENT POINTS 

11.3 mm (0.44 in) 
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4, VALVE GUIDE REPLACEMENT 
1) Chill the replacement valve guides in the freezer section of a 

refrigerator for about an hour. 

2) 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  t o  
damage head. 

TOOL: 
Valve guide driver, 5.5 mrn 07742-0010100 

3) Remove the new valve guides from the refrigerator one at a 
time as needed. 

4) Install the new valve guides from the valve spring side of 
the cylinder head. Drive each valve guide as shown. 

amount I Ex I 20.63 - 21 -63 mm 
(0.812 - 0.852 in) 

Valve guide extrusion 

5) After insta!lation, inspect the valve guide for damage. 
Replace any damaged valve guide. 

VALVE GUIDE REAMING 

IN 

NOTE: 

For best results, be sure the cylinder head is at room 
temperature before reaming valve guides. 

21.20 - 22.20 mm 
(0.835 - 0.874 in) 

1) Coat the reamer and valve guide with cutting oil. 

2) Rotate the reamer clockwise through the valve guide for the 
full length of the reamer. 

3) Continue to rotate the reamer clockwise while removing it 
from the valve guide. 

TOOL: 
Valve guide reamer, 5.525 mrn 07HAH-PJ70100 

VALVE GUIDE DRIVER, 

07742-0010100 

PI 
EX: 

121 
IN: 

I 20.63 - 21.63 mrn 21.20 - 22.20 mrn 
(0.812 - 0.852 in) (0.835 - 0.874 in) 

VALVE GUIDE REAMER 
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4) Thoroughly clean the cylinder head to remove any cutting 
residue. 

5) Check the valve guide bore; it should be straight, round and 
centered in the valve guide, insert the valve and check 
operation. If the valve does not operate smoothly, the guide 
may have been bent during installation. Replace the valve 
guide if it is bent or damaged. 

6 )  Check the Valve Guide-to-Stem Clearance. See page 9-16. 

[ I 1  CORRECT 121 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. 

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 transferee! marking compound will 
show any area of the seat that is not concentric. 

3) Using a 45' cutter, remove enough material to produce a 
smooth and concentric seat. Follow the Valve Seat Cutter 
Manufacturer's Instructions. 

Turn the cutter clockwise, never counterclockwise. Continue 
to turn the cutter as you lift it from the valve seat. 

4) Use the 30' - 32" and 60Â cutters to narrow and adjust the 
valve seat so that it contacts the middle of the valve face. 
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. 

111 
VALVE 
FACE 

[el 
111 CUTTER HOLDER, 5.5 mm 

07781-0010101 

121 VALVE SEAT CUTTERS 

I [I  I CONTACT TOO HIGH 

L 

121 CONTACT TOO LOW 
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VALVE SEAT WIDTH 

1.25 - 1.55 m m  
(0.049 - 0.061 in) 1 2.0 m m  (0.008 in) I I 

STANDARD SERVICE LIMIT 

7) Lap the valves into their seats, using a hand valve tapper 
and lapping compound (commercially available). 

1 1 

5) Make a light pass with the 45O cutter to remove any possible 
burrs at the edges of the seat. 

6) 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 

CAUTION: 

To avoid severe engine damage, be sure to remove all 
lapping compound from the cylinder head before 
assembly. 

8) Check valve clearance after assembly. 

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. 

A \ 
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10. FLYWHEEL/OIL PUMP HONDA 
BF115A-130A 

1. OIL PUMPIFLYWHEEL 2. INSPECTION 

1. OIL PUMPIFLYWHEEL 
a. REMOVALIINSTALLATION 

Remove the engine (P. 7-1). 

NOTE: 

Degrease oil from the mating surface between the crankshaft 
and the flywheel, and the mating surface between the flywheel 
and the flywheel boss, using a degreasing cleaning agent 
before installing the flywheel and the flywheel boss. 

131 
8 mm SPECIAL BOLT (81 

INSTALLATION: P. 10-3 
Apply engine oil to the seat and 
the threaded part of the bolt. 
TORQUE: 
32 N*m (3.3 kgfem, 24 Ibf'ft) 

181 
FLYWHEEL 

INSTALLATION: P. 10-3 
Check the ring gear for wear and damage. If 
the ring gear is worn or damaged, check the 
starter motor pinion gear as well (P.17-9). 
Before installing the flywheel, degrease the 
mating surfaces between the crankshaft and 
the flywheel, using a degreasing cleaning 
agent. 

OIL PUMP BODY ASSEMBLY 

ASSEMBLY: P. 10-2 

121 
12 mm BOLT (81 

\ 

151 1 !&h;N (21 OIL PUMP BODY GASKET 

V1 1 
FLYWHEEL BOSS 

Before installing the flywheel boss, 
degrease the mating surfaces between 
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OIL PUMP ASSEMBLY DISASSEMBLYIASSEMBLY 

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. 

[ I l l  
INNER ROTOR OIL PUMP COVER 
INSPECTION: P. 10-4 
INSTALLATION: 
Clean the rotor thoroughly. 1 

[I01 

Do not forget to install. 
INSPECTION: P. 10-4 
INSTALLATION: 
Clean the rotor thoroughly. 

INSPECTION: I? 10-4 

Apply a locking agent to the 
threaded part of the bolt. 

1 damage before installation. 1 
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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 

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 

4) Tighten the bolts in the numbered sequence shown. 
Tighten them in two or three steps to the specified torque. 

TORQUE: 11 8 N m  (12.0 kgfm, 87 lbfeft) 

5) Clean the mating surfaces between the flywheel and the 
flywheel boss with a degreasing cleaning agent, and set the 
flywheel boss on the flywheel. 

6) Apply engine oil to the seat and the threaded part of the 8 
mm special bolt. 

TOOL: 
Ring gear holder 

7) Loosely tighten the eight 8 mm special bolts, then tighten 
them in the numbered sequence shown to the specified 
torque. 

TORQUE: 32 Nm (3.3 kgfem, 24 Ibfoft) 
Clean the mating surfaces between the crankshaft, flywheel 
and the flywheel boss thoroughly, using a degreasing 
cleaning agent. 

46 x 60 x 9 mm OIL SEAL131 x 46 x 7 mm OIL SEAL 
INSTALLATION: 

1) Apply grease to the tips 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 9 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. 

21 STARTER MOTOR 
MOUNTING BOLT 

- 

[I1 / 
RING GEAR HOLDER 
07 WPB-ZW50100 

[I1 121 
FLYWHEEL BOSS 8 rnrn SPECIAL 

LT (81 

1 DIMENSION B 

13 I 
3 l x 4 6 x 7 m r n  
OIL SEAL 

/ [51 4 6 x 6 0 x 9 m m  
OIL PUMP BODY OIL SEAL 
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2. INSPECTION 
OIL PUMP BODY I.D. 

1 STANDARD 1 SERVICE LIMIT 1 
84.000 - 84.030 mm 
(3.3071 - 3.3083 in) 

OIL PUMP BODY DEPTH 

OUTER ROTOR HEIGHT 

STANDARD 
12.520 - 12.550 mm 
(0.4929 - 0.4941 in) 

1 STANDARD 1 SERVICE LIMIT 1 

SERVICE LIMIT 

12.480 - 12.500 mm 
(0.4913 - 0.4921 in) 

INNER ROTOR-TO-OUTER ROTOR CLEARANCE 

STANDARD 
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OUTER ROTOR-TO-PUMP BODY CLEARANCE 

1 STANDARD I SERVICE LIMIT 1 

OUTER ROTOR-TO-OIL PUMP BODY SIDE 
CLEARANCE 

0.10 - 0.18 mm 
(0.004 - 0.007 in) 0.20 mrn (0.008 in) 

10-5 
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I I. BALANCER SHAR/CRANKCASE/ 
CRANKSHARIPISTON 

HONDA 
BF115A4 30A 

1. BALANCER SHAFTIPULLEY 5. PISTON 
2. CRANKCASE 6. INSPECTION 
3. CYLINDER BLOCKICRANKSHAFT 7. BEARING SELECTION 
4. BALANCER BEARING REPLACEMENT 

I. BALANCER SHAFTIPULLEY 
a. REMOVALIINSTALLATION 

The balancer shaft can be removed with the timing belt mounted. To remove the timing belt lower cover, remove the 
balancer belthiming belt (P, 6-9) and disconnect the tubes and the cables from the clamps. 

181 1111 
8 x 22 mm BOLT-WASHER 8 x 65 (31 

1121 
BALANCER GEAR CASE COMR 

REMOVALJINSTALLATION: P. I 1-3 25 N-m (2.5 kgf-m, INSTALLATION: I? 1 1-4 

29 N-m (3.0 k ~ f - m ,  22 lbf-ft) 

151 BALANCER SHAFT 
COVER O-RING 

INSTALLATION: P. I 1-4 

[2] BALANCER SHAFT TH 
METAL INSPECTION: P. 1 1-24 

GEAR CASE SPACER 

INSTALLATION: 
Apply the molybdenum 
disulfide oil to the INSTALLATION: 

Apply the molybdenum disulfide 
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171 
6 mm WASHER (61 --- 

161 
UNDERCASE 
GROMMET (61 

[51 
CASE COLLAR (6) 

he remote control 

141 \ 
HARNESS CLIP 

HARNESS CLIP 

INSTALLATION: 
Clamp the remote control cable A. 
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8 x 22 mm BOLT-WASHER 

REMOVALIINSTALLATION: 

Insert a screwdriver or equivalent tool into the hole in the 
balancer shaft. 

Remove and install the 8 x 22 rnm bolt-washer while holding 
the balancer shaft. 

TORQUE: 29 N-m (3.0 kgfwm, 22 lbf-ftl 
' 

8 x 33 mm BOLT-WASHER 

REMOVALIINSTALLATION: 

Remove the intake manifold assembly if it is mounted (f? 5-65). 

1) Prepare a 6 x 100 mm bolt. 

2) Remove the 12 mrn 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 rnm bolt-washer while holding 
the balancer shaft. 

TORQUE: 25 N*m (2.5 kgf-m, 18 lbf-ftl 

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

TORQUE: 29 N-m (3.0 kgf-m, 22 lbf-ft) 

BOLT-WASHER 

BALANCER SHAFT 
(EXHAUST SIDE] 

I ' \SCREWDRIVER 
OR EQUIVALENT 

111 
6 x 1 0 0  
BOLT 

/ 131 12 m m  WASHER 
121 / 
12 m m  BOLT 141 BALANCER SHAFI' 

(INTAKE SIDE1 

. . 

12 mtn BOLT \ 
INSTALLATION 151 Set the bolt in the hole 
HOLE in the shaft securely. 

[I] 8 x  33 m m  
BOLT-WASHER 

I BALANCER 
DRIVEN GEAR 
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THRUST WASHER 

INSTALLATION: 

Apply the molybdenum disulfide oil to the entire surface of 
the thrust washer. 

Install the thrust washer by aligning the cutout in the thrust 
washer with the pin of the balancer shaft (Intake side). 

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 rnm 
bolt (I? 11-3). 

3) Align the cutout in the balancer belt driven pulley with the 
"I" mark on the balancer gear case cornp., and install the 
balancer gear case on the gear case spacer. 

4) After installing the balancer gear case cornp., check to see 
that the "I" mark on the balancer driven pulley aligns with 
the "tl'mark on the timing belt lower cover. 

121 BALANCER SHAFT 
(INTAKE SIDE) 

111 PIN 
\ 

[31 
CUTOUT THRUST CUTOUT 

WASHER 

[ I ]  Apply the molvbdenum 
disulfide oil to  the thrust a surfaces. 

[2] Apply the molybdenum disulfide oil I to  the thrust sudaces. 

LOWER COVER "t" MARK 
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2. CRANKCASE 
a. REMOVAL/INSTALLATION 

I) Remove the engine (P. 7-11, 
131 
11 x 131 mm BOLT-WASHER 

2) Remove the cylinder head (P. 9-11. - 1 INSTALLATION: I? 1 1-7 
TORQUE: 

PI 
OIL FILTER 

REMOVAL/lNTALlA~ON: P. I 1-6 
Apply oil to the rubber seal before 

REMOVAL: 
Store the main bearings 
separately for each journal. 
INSTALLATION: 

Use care not to damage 
the bearings. 
Make sure the locking lug 
on each bearing fits in the 
notch in the crankcase and 
the cylinder block. 

SELECTION: P. I 1-27 

[ I l l  

I Molybdenum 
disulfide oil 1 
Apply oil to the mating surface 
with the crankshaft. Do not 
apply oil to the mating surface 
with the crankcase. 

11-5 
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OIL FILTER 

REMOVALIINSTALLATION: 

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 07912-61 10001 

OIL FILLER EXTENSION 

INSTALLATION: 

Before installing the oil filler extension, apply liquid gasket (Three 
Bond #1141C or equivalent) to the shaded part shown. 

CRANKCASE 

REMOVAL: 

Insert a screwdriver or equivalent tool into the recesses in the 
crankcase, and raise the crankcase slowly to remove it. 

Do not damage the mating surfaces between the crankcase 
and the cylinder block during removal. 

11 -6 
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INSTALLATION: 

1) Degrease the mating surface between the crankcase and the 
cylinder block. 

2) Before installing the crankcase, apply the liquid gasket (Three 
Bond # I  141C or equivalent) to the lightly shaded part shown. 

Apply liquid gasket (Three Bond #I2808 or equivalent) to 
the deeply shaded part shown. 

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

3) Apply bars f03.0 - 4.0 (0.12 - 0.16 in in thickness] of liquid 
gasket (Three Bond #I2808 or equivalent) to the indicated 
points of the cylinder block. 

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

l After installing the crankcase, wait for 2 minutes or more 
and pour the engine oil. 

11 x 131 mm BOLT-WASHER110 x 55 mm FLANGE 
BOLT110 x 40 mm FLANGE BOLT 

INSTALLATION: 

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

2) Tighten the bolts in the numbered sequence shown. 
Tighten them in two or three steps to the specified torque. 

TORQUE: 
51 N-m (5.2 kgfmm, 38 Ibf-ft) (1 1 x 131 mm bolt-washer) 

47 N*m (4.8 kgfam, 35 Ibfeft) (10 x 40 mm flange bolt) 

39 N*m (4.0 kgfom, 29 Ibf-ft) (10 x 55 mm flange bolt) 

111 121 Apply liquid gasket 
Crankcase side: W1141C or equivalent) to  the 

lightly shaded part. 

3 1  
hpply liquid 
gasket (Ã‡1280 
ar equivalent) 
to the deeply 
shaded part. 

[dl 
Cylinder block side: 

151 
Apply bars of liquid gasket 
to  the parts marked with the dotted line. 

10 x 55 (12) 111 

\ 
11 x 131 mm 
BOLT-WASHER (10) 
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INSPECTION: P. 11 -24 
REPLACEMENT: P. 1 1 - 1 1 
Affter installation, apply the 
molybdenum disulfide oil to 
the inner wall of the bearing. 

CONNECTING ROD 

EXHAUST SIDE) 

INSPECTION: P. 1 1-24 
REPLACEMENT: P. 1 1-1 1 
After installation, apply the 
molybdenum disulfide oil to 
the inner wall of the bearing. 

(Molybdenum disulfide oil) 
No.2 BALANCER BEARING (2) 

REPLACEMENT: P. 11-1 1 
After installation, apply the 
molybdenum disulfide oil to 
the inner wall of the bearing. 

DISASSEMBLY1 
ASSEMBLY: P. 11-16 
INSPECTION: P. 1 1-1 8 
through 20 

BEARINGS 

REMOVAL: 
Store the bearings by separat- 
ing for each cylinder. 
INSTALLATION: P. 1 1 -1 0 

Use care not to damage the 
bearings. 
Make sure the locking lug on 
each bearing fits in the notch 
in the connecting rod and 
connecting rod cap. 

SELECTION: P. 1 1-29 
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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. 

THR UST 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. 

111 
PISTON RING 

151 " IN  MARK 

141 
INTAKE 
MANIFOLED 
SIDE 

[21 
OIL GROOVE 

11 I CRANKSHAFT 
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CONNECTING ROD CAP/BEARING/BOLT 

REMOVAL: 

Store the connecting rod caps and bearings separately for each 
cylinder after removal. 

INSTALLATION: 

11 Apply engine oil to the outer surface of the connecting rod 
bearings. Install the bearings aligning the aligning lug of the 
bearings with the cutout in the connecting rod caps or 
connecting rods. 

2) Install the connecting rod caps aligning the alignment marks 
of the connecting rods and caps. 

CAUTION: 

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

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

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

TORQUE: 20 N-m (2.0 kgf'm, 14 Ibf*ft) + 90Â 

ALIGNMENT 
MARKS 

t11 
CONNECTING 
ROD BOLT 

r21 
Mark. 

CONNECTING ROD 
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4. BALANCER BEARING REPLACEMENT 
Dismount the cylinder block as a single unit and place it on a 
firm level surface with the crankcase-mating surface toward 
UP- 

- Removal/installation should be made for each bearing one after 
another. 

Remove each bearing from the flywheel side to the timing 
belt side. Installation must be made from the timing 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: 

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 

- - -  

I C-RE I N O . ~  bearing removal 1 

Work 

A-RE 

B-RE 

No.1 bearing removal 

No.2 bearina removal 

1 C-IN 1 No.3 bearing installation 1 

A-IN 

B-IN 

TOOL: 
Balancer bearing replacement 
tool 07WPF-ZW50100 

No.1 bearing installation 

No.2 bearina installation 

I BOLT (2) 

[I] BALANCER BEARING REPLACEMENT 
TOOL - - 

07WPF-ZW50100 12 I 
1111 

BEARINGS 

1121 
Stopper pin installation position: 

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

w 
1131 
Special tool installation position: 
161 
ATTACHMENT C 

101 

BASE 
I ,*. 

\ 
161 v/ \ 141 ATTACHMENT A 

ATTACHMENT B 
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3) With the larger diameter side of the attachment toward the 
bearing, align the stopper pin hole in the attachment of the 
bearing you are to remove with the stopper pin hole in the 
shaft, and insert the stopper pin into the 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. 

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

Do not turn the shaft. 

5) When the balancer bearings are removed successively, 
loosen the nut and remove the stopper pin from the 
attachment fixed in the above step 3. 
Secure the attachment of the next place you are to work on 
in the same procedure as explained in the step 3, and repeat 
the work. 

INSTALLAITON: 

<No. 1 bearing installation (Exhaust side)> 

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

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

Ill [2] Align the pin holes of 1 STOPPERPIN the same stamp mark. 

k I31 SHAFT 

121 
ATTACHMENT A 

/ 

BEARING 

[I] a 
I [ 3 ] ~ l i ~ n  this part. 

^ ,̂? [I] GUIDE 
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3) Insert the bearing and attachment A that were set in the step 
1 into the shaft of the special tool as shown. 

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 
sure that the projection on attachment A aligns with the notch 
in the bearing. Note, too, that the bearing tab should align 
with the groove in the cylinder block. 

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

I 
[21 PIN 

111 ATTACHMENTA ('- 

121 PIN 
\ 

141 
HOLE 

171 
GUIDE 

191 \ 

[ 5 1  BEARING - - 
TAB 

, 
BEARING [31 SHAFT [I] ATTACHMENT 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. 

eNo.2iNo.3 bearing installation> 

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

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

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. 

131 
Align point. this /t:̂ l 121 ATTACHMENT 

1 151 ATTACHMENT C 16lATTACHMENT B 

1 I 3 1  SIDE 

1 11 1 EXHAUST SIDE: 1 [4] INTAKE SIDE: 

[21 SHAFT 
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4) Align the stopper pin hole in the attachment and the stopper 
pin hole in the shaft, and insert the stopper pin into the holes 
to fix the attachment. 

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

111 
CYLINDER 

[21 Dl 
TAB GROOVE 

Align the pin holes of \ 1 the same stamp mark. 141 BEARING 

61 Install the bearing by tightening the nut. 

CAUTION: 

Be sure that the bearing tab aligns with the groove in the 
cylinder block, and tighten the nut slowly. 1 

[I] NUT 

7) Remove the special tools after tightening all bearings. I 
8) Apply an adhesive agent (Three Bond #I3868 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 kgfw, 58 Ibf-ft) 

- - -  
BOLT (2) 
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5. PISTON 
a. DISASSEMBLYIASSEMBLY 

After installing the pistons and connecting rods in the cylinder block, secure the rods to the crankshaft. 

141 
TOP RING 

I ASSEMBLY: 13 1 
Chrome plated. Do not interchange 1 MAKERMARK 

1 with SECOND RING. 1 
\ 

111 
OIL RING 
ASSEMBLY: 
Space the side rail end 
gaps 1 5 O  apart right and 
left from the spacer end 

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. 

191-1 END GAP 

r7  
' 191-2 NOTCHS 

ISTON RINGS 
INSPECTION: P. 17-18 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. 

151-1 
TOP RING 
(CHROME PLATED) 

I 

SPACER 

161 PISTON 

and 19 

PISTON PIN 

ASSEMBLY: P. 1 1-17 
INSPECTION: P. 1 1-20 
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DISASSEMBLY: 

1) Remove the piston ring and the piston pin clip (I? 11-16). 

2) Warm up the  piston/connecting rod assembly to  
approximately 50% - 80Â° (122OF - 176OF), and remove the 
piston pin. 

Take care not  t o  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 t o  
the normal room temperature. 

ASSEMBLY: 

1) Install the piston pin clip on one side only (I? 11-16). 
2)  Warm up the piston to approximately 50Â° - 80Â° (122OF - 

176OF) 

Take care no t  t o  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 ""t' 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. 

1 111 
PISTON 

121 
" t" MARK 

[41 
CONNECTING 
ROD 

[31 
MODEL MARK 
(PAA MARK) 
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6. INSPECTION 
For pistons, crankshaft, and cylinder inspection, measure the 
following. If needed, replace them. 

PISTON SKIRT O.D. 

Measure and record the piston O.D. at a point 13 mm (0.5 in) 
from the bottom, and 90' to the piston pin bore. 

CYLINDER I.D. 

STANDARD 
85.97 - 85.98 mm 
(3.3846 - 3.3850 in) 

Measure and record the cylinder I.D. at three levels in both X 
and Y axis. Take the maximum reading to determine the cylinder 
wear. 

SERVICE LIMIT 1 
85.96 mm (3.384 in) 

1 STANDARD 1 SERVICE LIMIT 1 
86.00 - 86.015 mm 
(3.3858 - 3.3864 in) 86.07 mm (3.389 in) 

PISTON-TO-CYLINDER CLEARANCE 

PISTON RING THICKNESS 

STANDARD 
0.020 - 0.045 mm 
(0.0008 - 0.0018 in) 

SERVICE LIMIT 

0.050 mm (0.0020 in) 

SECOND 1 1.175 - 1.190 mm 
(0.0462 - 0.0469 in) 

TOP 

11-18 
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PISTON RING GROOVE WIDTH 

STANDARD 1 SERVICE LIMIT 1 
1.220 - 1 .230 mm 1.25 mm 1 (0.0480 - 0.0464 in) 1 (0.049 in) 

OIL 

1 TOP 1 - 0'060 mm 1 0.13 mm (0.005 in) 1 
(0.0014 - 0.0024 in) 

PISTON RING SIDE CLEARANCE 

' - ' mm 1 0.13 mm (0.005 in) 1 1 sEcoND 1 (0.0012 - 0.0022 in) 

2.805 - 2.825 mm 
(0.1104 - 0.1112 in) 

STANDARD 

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. 

2.85 mm 
(0.112 in) 

SERVICE LIMIT 

\ 1 STANDARD 1 SERVICE LIMIT 1 
0.20 - 0.35 mm 

O P  1 (0.008 - 0.014 in) 0.6 mm (0.024 in) 

OIL 1 - " mm 1 0.8 mrn (0.031 in) (0.008 - 0.028 in) 

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 I.D. 

121 SECOND -- 

STANDARD 
21.960 - 21.963 mm 
(0.8645 - 0.8647 in) 

[31 OIL --w 

SERVICE LIMIT 

[I1 
PISTON 

15- 20 mm 
(0.6 - 0.8 in) 
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PISTON PIN O.D. 

PISTON PIN-TO-PIN BORE CLEARANCE 

1) Set the cylinder gauge at the piston pin O.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 
21.961 - 21.965 mm 
(0.8646 - 0.8648 in) 

SERVICE LIMIT -- - . 

CONNECTING ROD SMALL END I.D. 

STANDARD 
-0.005 - +0.002 m m  
(-0.0002 - +0.0001 in) 

SERVICE LIMIT 

(0.8650 - 0.8652 in) 1 I 
STANDARD 

21.970 - 21.976 mm 
SERVICE LIMIT 

0.005 - 0.015 mm 
(0.0002 - 0.0006 in) 

CONNECTING ROD SMALL END-TO-PISTON PIN 
CLEARANCE 

CONNECTING ROD BIG END AXIAL CLEARANCE 

STANDARD 

Measure the clearances with a feeler gauge. 

SERVICE LIMIT 1 
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CRANKSHAFT MAIN JOURNAL O.D. 

1 1 STANDARD 1 SERVICE LIMIT 1 
54.980 - 55.004 mm 
(2.1646 - 2.1655 in) 

1 N0.3 1 54.976 - 55.000 m m  
(2.1644 - 2.1654 in) 

1 N0.4 1 54.980 - 55.004 m m  
(2.1646 - 2.1655 in) 

- - I N O . ~  1 54.992 - 55.0 16 m m 
(2.1650 - 2.1660 in) 

CRANK PIN O.D. 

I STANDARD I SERVICE LIMIT I 
44.976 - 45.000 mm 
(1.7707 - 1.7717 in) 

CRANKSHAFT JOURNAL ROUNDNESS 
(MAINICRANK PIN JOURNALS) 

Measure each journal O.D. in line with the counterweights and 
at r ight  angles to  the counterweights. Make these 0.0. 
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 0.0. value measured must not exceed 
the smallest O.D. value by more than the roundness service limit. 

CRANKSHAFT AXIAL CLEARANCE 

STANDARD 

0.005 mm (0.0002 in) Max 

SERVICE LIMIT 

0.006 mm (0.0002 in) 

0.10 - 0.35 m m  1 (0.004 - 0.01 4 in1 1 0.45 mrn (0.018 in) 

STANDARD 

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. 

SERVICE LIMIT 

[ I 1  
No.1 MAIN JOURNAL 

I 

[21 
Measure journal 
O.D. in line wi th 
counterweights 
and at  right angles 
t o  counterweight. 

I I 

111 
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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1 0.030 mm ( 0 . 0 6  in) Max 1 -  0.040 mm (0.0016in)I 

CRANKSHAFT RUNOUT 

CYLINDER HEAD SURFACE WARPAGE 

STANDARD 

1) Take care not to damage (scores, scratches, etc.) the mating 
surface with the gasket. 

SERVICE LIMIT 

2) Measure the surface warpage using a straight edge and a 
feeler gauge as shown. 

1 0.07 mrn (0.003 in) Max 1 0.10 mm (0.004 in) 1  
STANDARD 

BALANCER SHAFT AXIAL CLEARANCE 

SERVICE LIMIT 

1 1 STANDARD 1 SERVICE LIMIT 1 
0.04 - 0.15 mm 1 INTAKE I D  1 (0.002 - 0.006 in) 1 - 

1 EXHAUST 'IDE 1 (0.004 0.10-0.40mm - 0.016 in) 

the center of both ends 
. .~ ~ 

ends on the V-blocks. 

[I1 
MEASUREMENT POINTS 
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BALANCER SHAFT JOURNAL ROUNDNESS 

Measure each journal O.D. as shown in the illustration, and again 
at r ight angles to  that measurements. Make these O.D. 
measurements at both ends of  the journal (4 measurements 
overall at each journal). 

At each journal, the largest O.D. value measured must not exceed 
the smallest O.D. value by more than the roundness service limit. 

BLANCER SHAFT MAIN JOURNAL O.D. 

STANDARD 

0.005 mm (0.0002 in) Max 

BALANCER SHAFT RUNOUT 

SERVICE LIMIT 

0.006 mm (0.0002 in) 

STANDARD 

0.02 mm (0.001 in) Max 

SERVICE LIMIT 

0.03 mm (0.001 in) 

No.1 (EXHAUST 
SIDE) 

1 N0.2 1 38.712 - 38.724 mm 38.70 mm 
(1.5241 - 1.5246 in) 1 (1.524 in) 

No.1 (INTAKE 1 SIDE) 

1 No.3 1 34.722 - 34.734 mm 34.71 mm 
(1.3670 - 1.3675 in) 1 (1.367 in) 

STANDARD 

42.722 - 42.734 mm 
(1.6820 - 1.6824 in) 

20.938 - 20.950 mm 20.92 mm 
(0.8243 - 0.8248 in) 1 (0.824 in) 

121 
Measure journal 

SERVICE LIMIT 

42.71 mm 
(1.681 in) 

111 
Make O.D. measurements 
at each of the 3 journals. 

131 
Measure 
journal O.D. 
at both ends 
of journal. 

[I1 
Place the journals of both 
shaft ends on the V-blocks. 

I 121 No.1 (INTAKE SIDE) I 
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BALANCER SHAFT BEARNG I.D. 

Clean the inner wall of each balancer shaft bearing and measure 
the bearing I.D. 

1 STANDARD 1 SERVICE LIMIT 1 
No.1 (EXHAUST 42.800 - 42.820 rnm 42.83 mrn 
SIDE) 1 11.6850 - 1.6858 in) 1 (1.686in) 

21.000 - 21.013 mm 21.02 mm 
SIDE) No.1 (INTAKE 1 (0.8268 - 0.8273 in) 1 (0.828 in) 

No.2 1 38.800 - 38.820 mm 
(1.5276 - 1.5283 in) (1.529 in) 

N0.3 1 34.800 - 34.820 mm 34.83mm 
(1.3701 - 1.3709 in) 1 (1.371 in) 

BALANCER SHAFT JOURNAL OIL CLEARANCE 

STANDARD 1 SERVICE LIMIT 1 
No.1 (EXHAUST 
SIDE) 

No.1 (INTAKE 
SIDE) 

N0.2 

CONNECTING ROD BOLT 

1 No.3 1 0.066 - 0.098 mm 
(0.0026 - 0.0039 in) 

1) Measure the bolt O.D. at the two points as shown and 
calculate the gap between the measurements. 

0.066 - 0.098 mm 
(0.0026 - 0.0039 in) 

0.050 - 0.075 mm 
(0.0020 - 0.0030 in) 

0.076 - 0.108 mm 
(0.0030 - 0.0043 in) 

0.12 mm 
(0.005 in) 

0.12 mm 
(0.005 in) 

0.09 mm 
(0.004 in) 

0.13 mm 
(0.005 in) 

Measure the O.D. of all connecting rod bolts. 

I STANDARD 

I11 INTAKE SIDE: [21 EXHAUST SIDE: 

0 - 0.1 mm (0 - 0.004 in) 

I41 [31 
No.1 (INTAKE SIDE): No.1 

(EXHAUST 

2) If the gap exceeds the standard value, replace the connecting 
rod bolt. 

SPACER 

35 mm 
(1.4 in) 

I 
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CRANKSHAFT MAIN BEARING OIL CLEARANCE 

1) Set the crankshaft main bearings on the crankcase and the 
cyinder block. Wipe the oil off the main bearing surface. 

2) Wipe the oil off the crankshaft main journal, and set the 
crankshaft on the cylinder block. 

Set the 40 x 52 x 7 rnm oil seal, 98 x 80 x 10 mm oil seal and 
the two thrust washers on the crankshaft. 

3) 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. 

4 Apply engine oil to the seat and the threads of each bolt, 
and loosely tighten them in the positions shown. Then, 
tighten the bolts in the numbered sequence shown in two or 
three steps to the specified torque. 

TORQUE: 
51 N-m (5.2 kgfm, 38 Ibfeft) (11 x 131 mm bolt-washer) 
47 N*m (4.8 kgfom. 35 Ibf4t) (10 x 40 m m  flange bolt) 
39 N=m (4.0 kgf-m, 29 I b f W  (10 x 55 mm flange bolt) 

Tighten the bolts while holding the crankshaft not to turn. 

5) Remove the crankcase and measure the pressured width of 
the plastigauge using the scale printed on the plastigauge's 
bag. 

-- 

STANDARD 

6) If the measurement exceeds the service limit, check the 
crankcase and the cylinder block's main bearing I.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. 

No.1 / No.2 / 
N0.4 

N0.3 

N0.5 

0.050 mm 
(0.0020 in) 

0.040 rnm 

0.027 - 0.045 mm 
(0.001 1 - 0.0018 in) 

0.031 - 0.049 mrn 
(0.0012 - 0.0019 in) 

0.017 - 0.035 mm 
(0.0007 - 0.0014 in) 

I 111 PLASTIGAUGES 

10 x 55 (12) [ I1 

\ 11x131 mm 
BOLT-WASHER (10) 
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CONNECTING ROD BEARING OIL CLEARANCE 

1) Wipe the oil off the crank pin and the connecting rod bearing 
mating surface. 

2) Set the plastigauge on the crank pin. Set the connecting rod 
and cap by aligning the alignment marks on the connecting 
rod and the cap (P. 11-10). 

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

4) Mark each of the connecting rod bolts and the connecting 
rods as shown. Tighten the connecting rod bolts additionally 
until the two marks align (go0). 

TORQUE: 20 N'm (2.0 kgfom, 14 Ibf'ft) + 90' 

Set the plastigauges axially. 

Tighten the two nuts equally while holding the crankshaft 
not to turn. 

111 
CONNECTING 

[3 I 
CONNECTING 
ROD CAP 

5) Remove the connecting rod cap and measure the pressured 
width of the plastigauge using the scale printed on the 
plastigauge's bag. 

ill 
CONNECTING 
ROD BOLT 

STANDARD 

0.026 - 0.044 mm 
(0.0010 - 0.0017 in) 

/ Mark. 
131 CONNECTING ROD 

SERVICE LIMIT 
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http://www.ReadManuals.Com


HONDA 
BF115A4 30A 

7. BEARING SELECTION 
a. CRANKSHAFT MAIN BEARING 

When replacing the main bearing, chek the crankshaft main 
journal code number and the cylinder block I.D. code letter or 
number, and select the correct bearing by referring to the 
bearing selection table. 

If the code letter andlor number is not clear, clean the area 
with a cleaning solvent and check again. Do not scrub with a 
stiff wire brush or driver to clean. 

1) Check the cylinder block I.D. code letters or numbers and 
record them. 

The cylinder block I.D. code letters or numbers are for the 
No.1 and the subsequent number journals when viewed 
from the lowermost code. 

2) 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 
timing belt driven pulley side. 

3) Select the correct bearing by referring to the cylinder block 
I.D. code letter or number and the crankshaft main journal 
code number. 

I21 
No.5 MAIN 
JOURNAL 

131 
- No.1 MAIN 

JOURNAL 
CYLINDER BLOCK I.D. 
CODE NUMBER OR 
LETTER 

JOURNAL 

121 No.5 MAIN JOURNAL 

131 No.1 MAIN /$ 

- - - - - - - 

11 I CRANKSHAFT MAIN 
JOURNAL CODE 
NUMBER [21 

CRANKSHAFT MAIN JOURNAL 

No. 5 
131 No.1 MAIN 

N0.5 MAIN JORNAL 
JOURNAL 

Bearing selection table for No.1 through No.4 journals: Bearing selection table for No.5 journal: 

1 Cylinder block I.D. code I 
Crankshaft 

mainjournal 

number or letter 

1 o r A  1 2 o r B  1 3orC 1 4 o r D  

code number 

Yellow/ Green1 
O r "  1 Green I I Brown I I 

1 or 1 

Brown/ 1 1 1,. Brown 1 Black 1 3 or Ill Green 
Brown 

4 or 1111 Brown 
Brown 

Black 
Black 

or I 

Brown1 Black/ 5 or 11111 1 Brown 1 Black 1 Black 1 Blue 1 

Yellow 

Bearing I.D. color 

or II 

Pink1 Yellowl- 
lor' 1 pink 1 yellow 1 yell0w 1 Green 

Crankshaft 

main journal 

code number 

Yellow/ 
Green 

Yellow/ 
2 or I1 1 Zlow 1 Yellow 1 Green 1 Green 

or Ill 

Yellow1 G reenl 
I or Ill 1 Yellow 1 Green 1 Green 1 

Cylinder block I.D. code 
number or letter 

or Ill1 

Green Green/ 
Brown 
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4 or D 
or Ill1 

4 or Ill1 

5 or 11111 

Bearing I.D. color 

3 or C 

or Ill 
1 or A 
or I 

2 or B 

or II 

6 or Illlll Brown 
Brown 

Black 
Black 

Yellow1 
Green 

Green 

Green 

Brown 

Brown 

Brown 

Brown 

Brown1 
Black 
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4) Note that the bearings are selected so that the oil clearance 
is in the range blow. 

No.1, 2, 4 journals: 0.027 - 0.045mm (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) 

5) After installing the selected bearingk), measure the oil 
clearance (P. 11-25). 

6) 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. 

111 
ALIGNING LUG 
/ 

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 
pin code letter and the connecting rod code number, and select 
the correct bearing by referring to the bearing selection table. 

If the code letters andlor numbers are not clear, clean the areas 
with a cleaning solvent and check again. Do not scrub with a 
stiff wire brush or driver to clean. 

1 Check the crank pin code letters and record them. 

The crank pin code letters are for the No.1 and the 
subsequent number journals when viewed from the arrow- 
mark side. The crank pins are the No.1 and the subsequent 
number journals when viewed from the timing belt driven 
pulley side. 

2) Check the connecting rod code numbers and record them. 

The connecting rod code numbers are for the No.1 and the 
subsequent number journals when viewed from the timing 
belt driven pulley side. 

3) Select the correct bearing by referring to the crank pin code 
letter and the connecting rod code number. 

Connecting rod bearing selection table: 

I I Connecting rod code number I 

1 I Bearing I.D. color 1 

Crank pin 

code letter 

1 A o r  I 1 Red 1 Pink 1 Yellow 1 Green 1 

1 or1 

4) Note that the bearings are selected so that the oil clearance 
is in the range between 0.026 - 0.044 mm (0.0010 - 0.0017 
in). 

I3 or I1 

C or Ill 

D or 1111 

5) Be sure to measure the oil clearance after installing the 
selected bearingb) (I? 11-26). 

2 or II 

6) Apply engine oil to the entire surface of the bearings. 

Pink 

Yellow 

Green 

Align the bearing lug with the cutout in the connecting rod 
or cap, and install with care not to damage the sliding surface. 

3 or Ill 

-- 

11 I 
CRANK PIN O.D. 
CODE NUMBER 131 
OR LETTER No.3 JOURNAL 

\ 121 
No.2 JOURNAL 

4 or Ill1 

Yellow 

Green 

Brown 

No.1 JOURNAL 

151 141 
No.1 JOURNAL 

/ 
No.4 JOURNAL 

Green 

Brown 

Black 

[I] CONNECTING ROD 
CODE NUMBERS 

Brown 

Black 

Blue 

121 1 
No.1 JOURNAL 

No.3 JOURNAL 
131 
No.2 JOURNAL No.4 JOURNAL 

111 
ALIGNING LUG 

/ 

[21 / 
IDENTIFICATION COLOR 
(BLUE, BLACK, BROWN, GREEN, 
YELLOW, PINK, RED) 

11 -29 
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HONDA 
BF115A-130A 

2. GEAR CASE ASSEMBLY 
a. REMOVALIINSTALLATION 

Place the remote control lever in the "N" (Neutral) position. 
- 7  : XD and XCD types only. 
L-1 

121 
SHIFT 

111 
FLYWHEEL BOSS 

1 2-2 
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26 mm WASHER 

1191 EXTENSION SEPARATOR 

[ 181 VERTICAL SHAFT 

inside of water tube seal 

191 (Apply grease to the spline.) 

Check the spline for wear and 
distortion and replace i f  

1141 10 mm SELF-LOCKING N 

34 N-m (3.5 kgfom, 25 Ibf-ft) 1131 10 x 40 mm HEX. BOLT (4) 

1 34 N*m (3.5 kgfem, 25 lbfeft) 1 

http://www.ReadManuals.Com


HONDA 
BF115A-130A 

SHOFT ROD A 

INSTALLATION: 

1) Set the remote control lever in the "N" (Neutral) position. 

2) Check that shift rod of the gear case is at the "N" (Neutral) 
position. 

To check: 
Check whether the cutout of the shift rod spline faces in the 
direction shown. (It indicates that the shift rod is at the "N" 
(Neutral) position.) 

1 SHIFT ROD [2]  CUTOUT OF SPLINE 
\ / 

131 
CRUISING 
DIRECTION 

faces toward the specified direction. 

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 

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). 

[II SHIFT ROD 

I i I 

111 SHIFT ROD A 

DIRECTION 

L_/ / DIRECTION I51 CUTOUT OF 
SPLINE 

1 2-3 
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3, WATER PUMP/SHIFT ROD 
a. DISASSEMBLYIASSEMBLY [6] WATER TUBE SEAL RING 

Remove the gear case assembly (P. 12-21. 

131 6 mm DOWEL 141 

[81 8 mrn WASHER (4) 

[ I ]  WATER PUMP [9] DISTANCE COLLAR (4) 

[I31 IMPELLER COVER 

INSTALLATION: P. 12-8 

/ 
1171 23 x 36 x 6 mm WATER SEAL (2) 

REMOVALIINSTALLATION: f? 12-6 
Do not reuse. 
Apply grease to the sealing surface, 
circumference and lies. 

1161 
SPECIAL KEY 
INSTALLATION 
POSITION 
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HONDA 
BF115A-130A 

i5110 x 21 x 6 mm WATER SEAL 

INSTALLATION: P. 12-6 
Do not reuse. 
Apply grease to the cir- 
cumference and lips. 

141 
SHIFT ROD 
HOLDER 

[31 \ 
[21 

111 

CIRCLIP 

[I01 SHIFT ROD 
(LCD and XCD 
types) 

INSTALLATION:. 
P. 12-7 Ã  ̂

Check the spline 
for wear and dis- 
tortion and replace 
if necessary. 

L 

[9] SHIFT ROD 
(LD and XD 

INSTALLATION: 

\ 
[816 mm WASHER 171 6 x 12 mm HEX. BOLT 

12-5 
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b. REMOVALIINSTALLATION 

10 x 21 x 6 mm WATER SEAL 

REMOVAL: 

Remove the 10 x 21 x 6 mm water seal using the commercially 
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 IMPELLERIIMPELLER HOUSINGIPUMP UNER 

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. 

[21 
111 1Ox21x6mm 
SHIFT ROD WATER SEAL 
HO 

121 <WATER SEAL - - 

INSTALLATION 
DIRECTION* 

, 

DRIVER 
07749-001 0000 

ATTACHMENT, 
32 x 35 mm 
07746-0010100 

[21 SPECIAL KEY 121SPECIAL KEY - - 

INSTALLATION INSTALLATION 1 .-. GROOVE GROOVE / 

LINER 
\ 

[4] PUMP LINER 
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HONDA 
BFI 15A-130A 

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. 12-41. 

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: 

1 Do not turn the impeller housing counterclockwise with 1 
the pump impeller installed in the impeller housing. 

* After installation, check that the impeller gasket is set in 
the proper position. 

SHIFT ROD 

INSTALLATION 

Install the shift rod by aligning the shift cam of the shift rod with 
the groove in the shift slider so that the cutout of the shift rod 
spline faces in the cruising direction. 

NOTE: 

1 If the shift cam is in alignment with the shift slider groove but 1 
1 the cutout of the spline is not in the cruising direction, see the 1 

step 3 on page 12-3 and adjust accordingly. 

[I] PROJECTIONS 121 GROOVES A 

[6]  "A" POINT HOUSING " B  POINT 

11 I SHIFT ROD 121 CUT OF SPLINE 

131 CRUISING 
DIRECTlOh 

[41 
<LD and XD types> 

[I] SHIFT ROD 

'4 

SHIFT SLIDER 

17 1 
<LCD and XCD types> 

[IISHIFTROD . 
/ 

[51 CA 

[61 
GROOVE IN 
SHIFT SLIDER 

1 2-7 
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IMPELLER COVER 

INSTALLATION: 

Install with the "ZW5" mark toward the pump impeller. 

' z w ~ "  MARK 
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4. PROPELLER SHAFT HOLDER ASSEMBLY 

NOTE: 
- -  - 

Remove the shift rod before removal/installation of the propeller shaft holder assembly. 

1) Remove the propeller (P. 12-1) and gear case assembly (P. 12-2). 

2)  Remove the water pumplshift rod (P. 12-4). 

111 
PROPELLER SHAFT 
HOLDER ASSEMBLY 

P. 12-10 and 11 

/ 
121 10 x 40 rnm HEX. 

(31 10 mrn WASHER (2) 

12-9 
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HONDA 

5. PROPELLER SHAFT/PROPELLER SHAFT HOLDER 
a. DISASSEMBLY/ASSEMBLY 

LD and XD types 

[4] CROSS PIN 
RING 

INSTALLATION: 
Be sure that the 1 

[71#6 STEEL BALL (2) 

[81 SHIFT SLIDER 

Do not lose. REMOVAL1 
INSTALLATION: P. 12-1 3 

[ 61 
#11 STEEL BALL (21 

springs are not 151 SHIFT SPRING 1 C k  W L  \ \ 
11 [91 INSPECTION: PROPELLER P. SHAFT 12-1 2 

[31 8 x 47 rnm SHIFTER PIN 

1 REMOVAL1 I 

REMOVALIINSTALLATION: P.12-13 
Do not lose. 

CLUTCH 
PART \ 

1 INSTALLATION: P. 12-1 3 

[21 

[ I ]  CLUTCH SHIFTER 

[21 CLUTCH PART 

1 REMOVAL1 

INSPECTION: 
Check the clutch part at 
the forward side and 
reverse side for wear and 
damege. 
REMOVAL1 
INSTALLATION: P. 12-1 3 

/ 

\ 
[I51 30 x 45 x 7 mm WATER 

[I41 30 x 37 x 26 mm NEEDLE 

INSTALLATION: P. 12- 15 
Do not reuse. 

INSTALLATION: P. 12-1 6 PROPELLER SHAFT 

Do not reuse. HOLDER 

12-1 0 
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HONDA 
BFI 1 5Ae130A 

1211 
50 x 82 x 21.5 TAPER 
BEARING (Inner race) 

LCD and XCD types 161 

REMOVAL1 
INSTALLATION: P. 12-1 3 [51 SHIFT SPRIN 

ide for wear and 

FORWARD BEVEL 

INSTALLATION: P. 12-20 
SELECTION: P. 12-36 

REMOVAL: P.12-19 
INSTALLATION: 5 TAPER BEARING 

the inner surface 
nd the roller of the 

(Apply grease to the FORWARD THRUST BEARING 
mating surface, 
circumference and 
lips of the seals.) 

[I81 30 x 45 x 7 mm WATER 

PROPELLER SHAFT INSTALLATION: P. 12-2 1 
INSTALLATION: P. 12- 15 
Do not reuse. 

1171 30 x 37 x 26 mm NEEDLE 
BEARING . \ 1 INSTALLATION: P. 12-21 1 

SELECTION: P. 12-38 

REMOVAL: P. 12- 15 [I51 94 x 4.1 mm O-RING 
INSTALLATION: P. 12-1 6 

Do not reuse. 

Page: 263 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

http://www.ReadManuals.Com


HONDA 
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b. INSPECTION 

PROPELLER SHAFT O.D. 

<LD and XD types> 

FORWARD BEVEL GEAR I.D. 

At forward 
bevel gear 

At needle 
bearing 

<LCD and XCD types* 

<LCD and XCD types only> 

At reverse 
bevel gear 

At needle 
bearing 

At forward 
bevel gear 

STANDARD 

24.987 - 25.000 mm 
(0,9837 - 0.9843 in) 

30.007 - 30.020 mm 
(1.1814 - 1.1819 in) 

1 [ I 1  <LD and XD types* 

SERVICE LIMIT 

24.966 mm 
(0.9829 in) 

29.990 mm 
(1.1807 in) 

STANDARD 

24.987 - 25.000 mm 
(0.9837 - 0.9843 in) 

30.007 - 30.020 mm 
(1.1814 - 1.1819 in) 
32.904 - 32.920 mm 
(1.2954 - 1.2961 in) 

STANDARD 
33.000 - 33.025 mm 
(1.2992 - 1.3002 in) 

AT NEEDLE 

SERVICE LIMIT 

24.966 mm 
(0.9829 in) 

29.990 mm 
(1.1807 in) 

32,883 mm 
(1.2946 in) 

SERVICE LIMIT 
33.044 mm 
(1.3009 in) 

BEARING 

1 [I1 <LCD and XCD types> 
131 AT REVERSE 

BEVEL GEAR 
\ 

AT FORWARD 
BEVEL GEAR 

12-1 2 
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c. REMOVALIINSTALLATION 

INSTALLATION: 

CLUTCH SHIFTERISHIFT SLIDERISHIFTER PIN 

REMOVAL: 

1) Pull the shift slider with care not to let the #6 steel balls pop 
out, and remove the #6 steel balls. 

2) Remove the cross pin ring and 8 x 47 mm shifter pin, and 
remove the clutch shifter, shift slider, two #I 1 steel balls and 
the shift spring. 

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). 

121 CROSS PIN RING #6 STEEL BALL (2) 

47 mm #I 1 STEEL I51 SHIFT 
SHIFTER PIN BALL (21 SLIDER 

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. 

[I] <LD and XD types* [5] <LCD and XCD types> 

121 "F" MARK 121 "F" MARK 

FORWARD BEVEL REVERSE BEVEL 
GEAR SIDE GEAR SIDE 

[2] "F" MARK 
I 
1 [61 SHIFTER PIN 
I INSTALLATION HOLE 

CLUTCH 181 
SHIFTER PROPELLER 

SHAFT 

12-1 3 
Page: 265 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

2) Install the #11 steel ball, shift spring and the #I 1 steel ball in 
the shift slider in the order shown. 
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HONDA 
BF115Ae130A 

3) Taking care not to let the #11 steel balls come out of the shift 
slider, align the clutch shifter hole and the hole in the shift 
slider, and install the 8 x 47 mm shifter pin. 

4) Position the propeller shaft vertically so the shift slider is 
facing up. 

5) Pull up the shift slider until the #6 steel ball installation holes 
in the shift slider appear. 

6) 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. 

7) Be sure that the #6 steel balls are in the groove in the propeller 
shaft securely as shown. 

Check procedure: 

<LD and XD types> 

Be sure that the clutch shifter is not at the reverse bevel 
gear installation side. If it is at the reverse bevel gear 
installation side, pull up the shift slider slowly. 

Be sure that the steel balls cannot be checked through the 
gap between the propeller shaft and shift slider. If the steel 
balls can be checked, push in the shift slider slowly again. 

<LCD and XCD types* 

Be sure that the clutch shifter is not at the forward bevel 
gear installation side. If it is at the forward bevel gear 
installation side, pull up the shift slider slowly. 

Be sure that the steel balls cannot be checked through the 
gap between the propeller shaft and shift slider. If the steel 
balls can be checked, push in the shift slider slowly again. 

I31 8 x 47 mm 
SHIFTER HOLE IN CLUTCH 

SHIFTER 

.-. CLUTCH 1 1 / 

. 
161 #I1 STEEL BALL 

JTCH SHIFTER 121 131 

\ GROOVE #6 STEEL 
BALL (21 

\ 
141 SHIFT SLIDER 
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8 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 

8 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 mrn) 
against the needl bearing. 

1 Replace the needle bearing with a new one. 1 
TOOLS: 
Bearing remover, 30mm 07936-8890300 
Remover weight 07741-0010201 
Remover handle 07936-37 10100 

[2] <WATER SEAL INSTALLATION 
DIRECTION> 

I 

111 
OIL SEAL 131 
DRIVER (Apply grease t o  the mating 
07947-SB00100 

\ 
surface, circumference and 
lips of the seals.) 

s .  TOOL 1 
111 
REMOVER HANDLE [=) 
07936-371 01 00 121 

REMOVER WIEGHT 

12-15 
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INSTALLATION: 

I) Apply gear oil to the circumference of a new needle bearing. 

2) Press the needle bearing in the propeller shaft holder using 
the special tools and hydraulic press. 

31 Install the 30 x 45 x 7 mm water seals (P. 12-15). 

NOTE: 

Install the needle bearing with the stamp mark at the end 
of the needle bearing facing the special tool (attachment, 
37 x 40 mm). 

TOOLS: 
Driver 07749-00 I0000 
Attachment, 37 x 40 m m  07746-00 10200 
Pilot, 30 m m  07746-0040700 

REVERSE BEVEL GEAR16208 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: 

using a hydraulic press. Do not try t o  remove the reverse 
bevel gear16208 radial ball bearing by striking w i th  a 
hammer. 

TOOLS: 
Driver 07749-001 0000 
Attachment, 24 x 26 m m  07746-0010700 
Pilot, 17 m m  07746-0040400 
Bearing remover 07HMC-MR70100 

[Gk] 
Ill 
DRIVER 
07749-001 0000 [21 PRESS 

\ 

[51 
NEEDLE 
BEARING 

[41 PILOT, 30 m m  
07746-0040700 

[G) 
111 
DRIVER - 
07749-001 0000 

[GZr] 
111 
DRIVER 

L-J 

PiLOT, 17 m m  
07746-0040400 

[31 BEARING REMOVER 
07HMC-MR70100 

1 2-1 6 
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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-OOI WOO 
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 I.D. 

[=) 
111 
DRIVER 
07749-W 1 WOO 

AlTACHMENT, 
3 7 x M m m  
07746-0010200 

UNIVERSAL BEARING 
)ILOT, 30 mm PULLER (CommerciaHy 
17746-0040700 avaiiablel 

121 PRESS 
13 I 4 DRIVER, 40 mm ID. 
07746-0030100 n / 

REVERSE BEVEL 

6208 RADIAL 
BALL BEARING 

[51 WOOD BLOCK 
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5) Soak the propeller shaft holder in the container filled with 
oil with the bearing installation side toward down. 

6) Heat the oil to 80 to 90 O C  (176 to 194 O 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 gearlbearing assembly 
on the propeller shaf3 holder quickly. 

Do not heat the oil above 90Â° (194OF). 
The entire holder becomes hot. Be sure to wear the gloves 
during the operation. 

[31 PROPELLER SHAFT 
21 THERMOMETER HOLDER 

1 I 'V 
{eat the oil to 
10 to 90Â° 141 
176 to 194OF) REVERSEBEVEL 

GEARIBEARING 
ASSEMBLY 

13 I 
PROPELLER 
SHAFT HOLDER 

/ 
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FORWARD BEVEL GEARIBEARING HOLDERIFOR- 
WARD BEVEL GEAR SHIM150 x 82 x 21.5 TAPER 
BEARING (Innerlouter race) [LCD and XCD types 
only1 

REMOVAL: 

I )  Remove the clutch shifter, shift slider and the shifter pin (P. 
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. 

4) Secure the fixing tool with a vice. 

5) Loosen the bearing holder using the special tool as shown. 

6) Remove the bearing holder assembly from the propeller 
shaft. 

TOOL: 
Pin type wrench, 103 mm 07WPA-m50 I00  

7) Set the commercially available universal bearing puller 
between the bearing holder and the forward bevel gear. 

8) Using the special tools and the hydraulic press, remove the 
forward bevel gear from the taper bearing (inner race). 

TOOLS: 
Driver 07749-001 0000 
Attachment, 42 x 47 mm 07746-0010300 

111 
PIN TYPE WRENCH, 
103 mm 
07WPA-ZW50100 

121 - PROPELLER SHAFT 
HOLDER ASSEMBLY 

[31 FIXING TOOL 

[GI 
111 
DRIVER 
07749-001 

07746-0010300 available) 
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9) Prepare the tool of the dimensions shown. 

10) Set the tool in the groove of the bearing holder, and remove 
the taper bearing (outer race) using the hydraulic press. 

11) Remove the forward bevel gear shim. 

[2] Width: 12 mm 
(0.5 -: in) 77 m m  

111 (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. 

I )  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 
I.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 077494010000 
Attachment, 78 x 80 mm 07NAD-PX40100 

1 141 BEARING HOLDER 

-- \ TAPER ROLLER 
[5!j BEARING (OUTER RACE) 
TOOL 

I [ l l  121 
- A FORWARD 

78 x 90 rnm DL- 
07GAD-SD40100 / yq FLmw 

HOLDER 
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FORWARD THRUST BEARINGITHRUST BEARING 
WASHERITHRUST SHIM [LCD and XCD types 
only1 

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. 

5) Place the wood block on the gear face of the forward bevel 
gear. 

6) Set the bearing holder assembled in the step 4 on the forward 
bevel gear. 

7) Apply gear oil to the inner surface of the taper bearing (inner 
race), and set it on the forward bevel gear. 

8) Using the hydraulic press, set the inner race on the forward 
bevel gear while applying gear oil between the inner race 
and the outer race of the taper bearings. 

Adjust the reverse bevel gear backlash with the bearing 
holder assembly in the condition that it is before tightened 
against the propeller shaft holder (but the thrust bearing, 
bearing washer and the thrust shim are mounted) (P. 12- 
44). 

9) Set the bearing holder assembly assembled in the step 8 on 
the propeller shaft. Loosely tighten the bearing holder 

PROPELLER SHA 

[21 141 
50 x 82 x 21.5 TAPER 131 WOOD BLOCK 
BEARING (INNER PRESS 

[41 WOOD BLOCK 

12-21 
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assembly against the propeller shaft holder by hand. 
Be sure that the thrust bearing, washer and the shim are 
properly mounted before installing the bearing holder 
assembly on the propeller shaft. 

10) Install the fixing tool, that was used during removal, on the 
propeller shaft holder assembly. 

11) Using the special tool, tighten the bearing holder to the 
specified torque. 

TORQUE: 103 N*m (10.5 kgf-m, 76 Ibf-ft) 
TOOL: 
Pin type wrench, 103 mm 07WPA-ZW50100 

NOTE: 

Do not secure the propeller shaft holder on a vise directly. 
Use the fixing tool. 

12) After tightening the bearing holder assembly against the 

[e) 
[1 1 
PIN TYPE WRENCH, 

07WPA-ZW50100 

BEARING HOLDER 

FIXING TOOL 

propeller shaht holder (i. e. condition before installing the 
shift slider and the clutch sifter), adjust the thrust clearance 
(I? 12-46). 

[I] FORWARD THRUST 
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HONDA 
BF115A-130A 

6. VERTICAL SHAFTIBEVEL GEAR 
a. DISASSMBLYIASSEMBLY 

1) Remove the propeller (P. 12-1) and gear case assembly (P. 12-2). 

2) Remove the water pumphhift rod (P. 72-41, and remove the propeller shaft holder assembly (P. 12-9). 
121 64 mm LOCK NUT . . 

[3130 x 62 x 21.25 TAPER ROLLER 

[ 191 OIL SLINGER INSTALLATION: P. 12-31 
INSTALLATION: Check for rust and damage. 
Install by aligning the projection on Replace together with the outer 
the inner wall of the oil slinger with race as a set i f  necessary. 
the groove of the vertical shaft. 

1181 
1-118 x 1-112 x 1-1/4 NEEDLE 

L. WATER SCREEN 

[I31 5 x 45 mm OVAL SCREW 

[12] PINION GEAR NUT 

REMOVAL/ 
INSTALLATION: P. 12-25 
TORQUE: 
132 N-m (13.5 kgf'm, 
98 Ibf-ft) 

11 I PINION GEAR 

Check the gear for wear and damege, and 
replace if necessary. 
INSTALLATION: 
Clean the taper with degreasing cleaning 
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HONDA 
BFI 15A430A 

[I1 6 mm SELF-LOCKING NUT 
1 9.8 N-m (1  .O kgf-m, 7 Ibf-ft) 4 

[21 ANODE METAL (2) 
1 ASSEMBLY: 1 1 Replace, if excessively deteriorated 

/ 

56 x 82 x 21.5 TAPER 
BEARING (Inner &) 

1 REMOVAL1 
INSTALLATION: I? 12-28 
Apply gear oil to the inner wall 

1131 
WASH BOLT / , 1 3.4 N-m 10.35 kgf-m, 2.5 Ibfeft) 1 

types only 1 

no1 / 
BEVEL GEAR SHIM 
1 SELECTION: P. 12-37 1 

6x32mm 151 FORWARD BEVEL GEAR 

Check the gear for wear 
and damaged. Replace if 

necessary. 
REMOVAL: P. 12-26 
INSTALLATION: P. 12-27 1) 

40 x 82 x 18 mm RADIAL 
BALL BEARING 

REMOVAL: P. 12-26 
INSTALLATION: P. 12-27 

1 2-23 
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HONDA 

b. INSPECTION 

VERTICAL SHAFT O.D. (At needle bearing) 
r 

12-24 
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STANDARD 
28.566 - 28.575 m m  
(1.1246 - 1.1250 m m )  

SERVICE LIMIT 

28.545 m m  
(1.1238 in) 
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HONDA 
BF115A-130A 

c. REMOVAL/INSTALLATION 
PINION GEAR NUT 

REMOVAL: 

1) Attach the special tool to the vertical shaft end. 

2) Use a shop towel or equivalent cloth to protect the gear case 
as shown. 

31 Holding the special tool, remove the pinion gear nut. 

TOOL: 
Vertical shaft holder 

INSTALLATION: 

Be sure that the forward bevel ge ar 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 kgfem, 98 Ibf-ft) 

64 mm LOCK NUT 

REMOVALIINSTALLATION: 

Removelinstall 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 0791 6-MB00002 

TRIM TAB 

INSTALLATION: 

Align the "A  " mark on the trim tab with the " A " mark on the 
gear case assembly, then install the trim tab. 
Tighten the 8 x 25 mm hex. bolt to the specified torque. 

TORQUE: 22 Nom (2.2 kgfom, 16 lbf*ftÃ 

[11 VERTICAL SHAFT 

121 / 
VERTICAL SHAFT HOLDER 
07SPB-ZW10200 

[31 
PINION GEAR 
NUT 

\ 

I41 SHOP TOWEL 

111 LOCK NUT WRENCH, 64 mm 1 O7iH 6-MBOOOO2 

' A " MARK HEX. BOLT 
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REVERSE BEVEL GEAR140 x 82 x 18 mm RADIAL 
BALL BEARING [LCD and XCD types only1 

REMOVAL: 

1) Remove the vertical shaft. 

2) Replace the puller jaws of the special tool as shown. 

TOOLS: 
Bearing race puller 07LPC-ZV30100 
Puller jaws, 25 mm 07WPC-ZW50100 

3) Remove the reverse bevel gear using the special tools with 
the new puller jaws replaced in step 2. 

TOOLS: 
Bearing race puller 07LPC-ZV30100 
Remover weight 07741-0010201 
Remover handle 07936-3710100 
Puller jaws, 25mm 07WPC-ZW50100 

4) Using the same special tools, remove the 40 x 82 x 18 mm 
radial ball bearing. 

5) Remove the bevel gear shim. 

TOOLS: 
Bearing race puller 07LPC-ZV30100 
Remover weight 07741-0010201 
Remover handle 07936-3710100 
Puller jaws, 25mm 07WPC-ZW50100 

[G] 
[21 
PULLER JAWS, 25 m m  
07WPC-ZW50100 

[31 / 
Removed tool 

 REMOVER WEIGHT I21 PULLER JAWS, 25 mm 

1 1 REVERSEBEVEL 
-1 (G) GEAR 

151 [41 BEARING RACE 
REMOVER HANDLE PULLER 

[I] REMOVER WIEGHT [21 PULLER JAWS, 25 mm 
07741-0010201 07WPC-ZW50100 

\ \ SHIM 

I l51 BEARING RACE FAI I 
I 

- - 

PULLER 
1̂ 1 I 

[ - )  4Ox82x18mm 
07LPC-ZV30100 RADIAL BALL 

161 REMOVER HANDLE BEARING 

1 2-26 
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HONDA 
BF115A*130A 

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. 

TOOL: 
Driver, 40 mm I.D. 

4) Soak the gear case in the container filled with oil with the 
bearing installation side toward down. 

Jh 

51 Heat the oil to 80 to 90Â° (176 to 194'F) 

61 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 90Â° (194'F). 
The entire gear case becomes hot. Be sure t o  wear the 
gloves during the operation. 

r21 
PRESS [=) 

131 4 DRIVER, 40 rnm 1.0. 
07746-00301 00 n 1 

111 
REVERSE BEVEL 

GEAR \ 40 x 82 x 18 mm RADIAI 
BALL BEARING 

/ 

151 WOOD BLOCK 

, \ [I1 GEAR CASE 

[41 
REVERSEBEVEL 
GEAR/BEARI 
ASSEMBLY 

151 
BEVEL 
SHIM 

1 2-27 
Page: 279 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

http://www.ReadManuals.Com


HONDA 
BFI  15A-130A 

50 x 82 x 21.5 TAPER BEARING (Inner race) 
[LD and XD types only] 

REMOVAL: 

1) Set the commercially available universal bearing puller 
between the taper bearing (inner race) and forward bevel 
gear. 

) Set the special tools on the taper bearing (inner race) as 
shown, and drive out the taper bearing (inner race) using 
the hydraulic press. 

TOOLS: 
Driver 07749-0010000 
Attachment, 42 x 47 mm 07746-0010300 

INSTALLATION: 

1) Apply gear oil to the inner wall and the roller of the taper 
roller bearing (inner race). 

2) Place a wood block under the forward bevel gear. 

3) Drive the taper bearing into the forward bevel gear using 
the special tools and hydraulic press as shown. 

TOOLS: 
Driver 07749-0010000 
Bearing driver 07NAD-P200100 

S .  TOOL) 

FAPER BEARING UNIVERSAL BEARING 
[INNER RACE) PULLER 

(Commercially 
available) 

(-izK] 
[ I 1  [21 PRESS 
DRIVER 
07749-00100 

[-Gzz] 
13 I 
BEARING DRIVER 

07NAD-P200100 

141 

[61 / 
FORWARD BEVEL 
GEAR 

\ 
151 
WOOD BLOCK 
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HONDA 
BF115A-130A 

50 x 82 x 21.5 TAPER BEARING (Outer race) 
[LD and XD types only1 

REMOVAL: 

1) Remove the vertical shaft (P. 12-22) 

2) Remove the taper bearing (outer race) using the special 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. 

TOOLS: 
Bearing race puller 
Remover weight 
Remover handle 

INSTALLATION: 

NOTE: 

Install the new taper bearing with the 1 out. 

1) Place the forward bevel gear shim in the gear case. 

21 Apply gear oil to the circumference of a new taper bearing, 
and set the bearing in the gear case. 

3) Install the taper bearing (outer race) in the gear case using 
the special tools as shown. 

TOOLS: 
Driver 07949-371 0001 
Attachment, 52 x 55 m m  07746-001 0400 
Pilot, 25 mm 07746-0040600 
Mandrel 07SPD-ZW0010Z 

1-118 x 1-112 x 1-114 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 0 7949-37 1000 1 
Attachment, 32 x 35 m m  07746-0010100 
Pilot, 28 m m  07746-0041 100 

[G] 
E l l  
REMOVER WEIGHT 
07741-0010201 

\ 

. . 

REMOVER 
HANDLE 
07936-37 10 

121 
TAPER BEARING 
(OUTER RACE) 

I 

131 \ 
[41 BEARING RACE FORWARD 

PULLER BEVEL GEAR 
KM) 07LPC-ZV30100 SHIM 

SÃ‘Ã‘Ã‘ 

[I] DRIVER 121 MANDREL 1 07949-3710001 
07SPD-ZWW 102 

[31 TAPER BEARING \ (OUTER RACE) 

52 x 55 mm 151 PILOT. 25 m m  GEAR SklIM 

m SHOP TOWEL 
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HONDA 
BF115A-130A 

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 

1 the gear case. 1 

TOOLS: 
Driver 07949-3710001 
Attachment, 32 x 35 m m  07746-0010100 
Pilot, 28 m m  07746-0041 100 

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 vertical shaft with a vise. Use a plastic 
hammer to tap on the end of the vertical shaft. 

t 1 I MARK 

[=) 
121 
DRIVER 

STRAIGHT EDGE 

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 07949-37 10001 
Attachment, 32 x 35 m m  07746-0010100 
Pilot, 28 mm 07746-0041 100 

[ I 1  
GEAR CASE 1 121NEEDLE / BEARING L31 

DRIVER 

PILOT, 28 mm 
NEEDLE 07746-0041 100 
BEARING SHOP TOWEL 

[21 TAPER ROLLER 
BEARING (INNER 

BEARING (INNER 
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HONDA 
BF115A~130A 

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 wait and the roller section of the 
taper roller bearing (inner race). 

3) Set the pinion gear shim, taper roller bearing (inner race) 
and the special tool on the vertical shaft. 

TOOL: 
Drive shaft B 07964-MB00200 

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 (inner race) on the vertical 
shaft using the hydraulic press. 

NOTE: 

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 

TOOL: 
Drive shaft B 

[11 
VERTICAL SHAFT 

(=) 
[21 
DRIVE SHAFT B 
07964-MB00200 

131 
TAPER ROLLER 
BEARING (INNER 

(Apply gear oil t o  the 
inner wall and roller section.) 

NION GEAR NUT 

PINION GEAR SHIM 

Both ends must set on 
the inner part of the 
taper roller bearing am 
on the press table 

161 HYDRAULIC PRESS 
TABLE 
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HONDA 
BF115A-130A 

7. SHIM SELECTION 
PINION GEAR SHIM 

Remove the 30 x 62 x 21.25 taper roller bearing (inner race) if it 
is mounted on the vertical shaft (I? 12-30). 

1) Wipe the tapered part of the vertical shaft and pinion gear 
with a shop towel and a degreasing cleaning solvent. 

2) Install the pinion gear on the veartical shaft and tighten the 
pinion gear nut to the specified torque. 

TORQUE: 132 Nmm (13.5 kgfim, 98 Ibf4-t) 

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 (I? 
12-25). 

3) Be sure that the side of the special tool (i.0. 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 

4) 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.Tghten 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. 

111 
PINION GEAR 

[21 TAPERED PART 1 NUT A 

/ 
[41 PINION GEAR 

131 VERTICAL SHAFT 

1s. TOOL J [21 PINION GEAR SIDE 
111 
GAUGE ADAPTER, 
80 mm 

TAPER ROLLER 
BEARING SIDE 

[I] MEASUREMENT SURFACE 

141 BOLT 1 2 1  

/ 
[31 
PROJECTION 
VERTICAL SHAFT v 
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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, 80 mm 07WPJ-ZW50100 

7) Assemble the outer race and inner race of the 30 x 62 x 21.25 
taper roller bearing. 

81 Measure the bearing height from the outer race end to the 
inner race end as shown, and record the measurement. 
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9) Measure the height of the 30 x 62 x 21.25 taper roller bearing 
outer race and record the measurement. [I] OUTER RACE 

I 
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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 rnrn, 
And, outer race height is 17.00 m m  (0.669 in): 

Therefore, the gap (distance E) is 4.25 mm (0.167 in). 

1 1 )  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 Dl  + Gap (distance E) - 162.95 
= Caluculation value. 

Example: 
When, vertical shaft length (distance D) is 158.5 mm (6.240 
in), 
And, gap (distance El is 4.25 rnrn (0.167 in): 

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 [ I ]  Parts name 1 I21 Thickness 1 
1 131 Pinion gear shim A 1 0.10 mm (0.0039 in) 1 
1 I41 Pinion gear shim B 1 0.15 mm (0.0060 in) 1 
1 I51 Pinion gear shim C 1 0,30 rnm (0.01 18 in) 1 
1 I61 Pinion gear shim D 1 0.50 mm (0.0197 in) 1 

[ I 1  GEAR CASE 

\\ 

21 ENGAGEMENT MARK / 
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Pinion gear shim selection table (31 Unit: m m  (in) 

[21 Calculation value 

How t o  read shim selection table 
When the engagement mark on the gear case is E and the calculation value is - 0.2 m m  (- 0.008 in) or more, the shim 
thickness is 1.05 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 

(31 Unit: m m  (in) 

[21 Calculation value 

below.) 

111 Example 1: [61 Unit: mm (in) 141 Example 2: [61 Unit: m m  (in) 

[51- 0.25 mm (- 0.010 in) or above to 

- 0.20 
(- 0.008) - 
- 0.25 

(- 0.010) 
1.15 

(0.045) 
1.10 

(0.043) 
1.05 

(0.041 
1 .OO 

(0.039) 
0.95 

(0.037) 
0.90 

(0.035) 

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. 

0.15 
(0.006) - 
0.10 

(0.004) 
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c 
o 
?f 
; 

0) 
a 

a 2  ' o) o} 
CO 01 ' 

LU 5 - 
F - 

0.10 
(0.004) - 
0.05 

(0.002) 
0.85 

(0.033) 
0.80 

(0.03 1) 
0.75 

(0.030) 
0.70 

(0.028) 
0.65 

(0.026) 
0.60 

(0.024) 

" 
' 
A 

- 0.15 
(- 0.006) - 
- 0.20 

(- 0.008) 
1.10 

(0.043) 
1 .05 

(0.041 ) 
1 .OO 

(0.039) 
0.95 

(0.037) 
0.90 

(0.035) 
0.85 
(0.033) 

- 0.05 
(- 0.002) - 
- 0.10 

(- 0.004) 
1 .OO 

(0.039) 
0.95 

(0.037) 
0.90 

(0.035) 
0.85 

(0.033) 
0.80 

(0.03 1 1 
0.75 

(0.030) 

0.05 
(0.002) - 
0 

(0.000) 
0.90 

(0.035) 
0.85 

(0.033) 
0.80 

(0.031) 
0.75 

(0.030) 
0.70 

(0.028) 
0.65 

(0.026) 

0.80 
(0.031) 
0.75 

(0.030) 
0.70 

(0.028) 
0.65 

(0.026) 
0.60 

(0.024) 
0.55 

(0.022) 

- 0.10 
(- 0.004) - 
- 0.15 

(- 0.006) 
1.05 

(0.041 ) 
1 .OO 

(0.039) 
0.95 

(0.037) 
0.90 
(0.035) 
0.85 
(0.0331 
0.80 
(0.031 

0 
(0.000) - 
- 0.05 
(- 0.002) 

0.95 
(0.037) 
0.90 

(0.035) 
0.85 

(0.033) 
0.80 

(0.031) 
0.75 

(0.030) 
0.70 

(0.028) 
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BF115A-130A 

FORWARD BEVEL GEAR SHIM 

1 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) f rom the outer race 
e n d  t o  t h e  inner  race e n d  as shown,  a n d  record  t h e  
measurement. 

3) 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 m m  (0.848 in). 

Therefore, the calculation value is 0.05 m m  (0.002 in). 

4) Cross reference the calculation value and the engagement 
mark located on  the trim tab installation part of the gear case, 
and select the shim of the appropriate thickness f rom the 
shim selection table accordingly. 

Shim type table 

1 [ 1 I Parts name 1 [21 Thickness 1 
131 Forward bevel gear shim A 1 0.10 mrn (0.0039 in) 1 
1 [41 Forward bevel gear shim B 1 0.15 m m  (0.0060 in) 1 
1 [51 Forward bevel gear shim C ( 0.30 m m  (0.0118 in) 1 

Forwardd bevel gear shim selection table 
(LD and XD types) 

[ 6 ]  Forward bevel gear shim D 

121 
OUTER RACE 

0.50 m m  (0.0197 in) 

INNER RACE \ / '  

ENGAGEMEN 

!AR CASE 

Refer to page 12-35 for information on how to read the shim selection table and shim combination. 

.- [31 Unit: mm (in) 
[21 Calculation value 
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0.20 - 0.15 
(0.008 - 0.006) 

0.15 - 0.10 
(0.006 - 0.004) 

0.50 (0.020) 

0.45 (0.018) 

0.40 (0.016) 

0.35 (0.014) 

0.30 (0.012) 

0.25 (0.010) 

_![: " % 
Q +- 
C 1- 

E & 
al s! 
0)- 
c 

LU 0 - 
F - 

0.10 - 0.05 
(0.004 - 0.002) 

0.55 (0.022) 

0.50 (0.020) 

0.45 (0.018) 

0.40 (0.016) 

0.35 (0.01 4) 

0.30 (0.012) 

1 

2 

3 

5 

6 

0.05 - 0 
(0.002 - 0.000) 

0.60 (0.024) 

0.55 (0.022) 

0.50 (0.020) 

0.45 (0.018) 

0.40 (0.016) 

0.35 (0.014) 1 

0.45 (0.018) 

0.40 (0.016) 

0.35 (0.01 4) 

0.30 (0.01 2) 

0.25 (0.010) 

0.20 (0.008) 



HONDA 
BF115AeI 30A 

(LCD and XCD types) (31 Unit: mm (ir 
\ 

\ 1 121 Calculation value 

Refer to page 12-35 for information on how to read the shim selection table and shim combination. 

REVERSE BEVEL GEAR SHIM 

1) Refer to the engagement mark located on the tr im 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 typesl. 

111 ENGAGEMENT MARK - \ 
(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 

ENGAGEMENT MARK- --- -- 

(LCD and XCD types) / 
CASE 

and XCD typesl. 

Reverse bevel gear shim selection table (LD and XD types) 

- 

Shim type table (LD and XD types) 

/[I] Engagement mark on the gear case I 121 Thickness 1 1 [ l l  Parts name [21 Thickness 1 
1 A 1 0.15 mm (0.006 in) 1 1 131 Reverse bevel gear shim A 1 0.10 mm (0.0039 in) 1 
1 B 1 0.20 mm (0.008 in) 1 
1 C 1 0.25 mm (0.010 in) 1 

141 Reverse bevel gear shim B 

151 Reverse bevel gear shim C 

[61 Reverse bevel gear shim D I 0.50 mm (0.0197 in). 1 

0.15 mm (0.0060 in) 

0.30 mm (0.01 I 8  in) 

1 E 1 0.35 mm (0.014 in) 1 (LCD and XCD types) 
I F 1 0.40 mm (0.016 in) I [I1  Parts name 1 [21 Thickness 1 

131 Forward bevel gear shim A 1 0.10 mm (0.0039 in) 1 LCD and XCD types) 

11 Engagement mark on the gear case 

1 

2 1 0.60 mm (0.024 in) 1 

(21 Thickness 

0.65 mm (0.026 in) 
I41 Forward bevel gear shim B 

151 Forward bevel gear shim C 

[61 Forward bevel aear shim D 
3 1 0.55 mm (0.022 in) 1 

0.15 mm (0.0060 in) 

0.30 mm (0.01 18 in) 

0.50 mm (0.0197 in) 

Refer to page 12-35 for information on how to read the shim 
selection table and shim combination. 4 1 0.50 mm (0.020 in) 1 
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HONDA 
BFI 15A-130A 

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 (I? 12-19). 

1) Measure the height of the 50 x 82 x 21.5 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) 
21.4-21.5 = -0.1 
Therefore, the calculation value is - 0.1mm (- 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 

1 141 Thrust shim B 1 0.15 mrn (0.0060 in) 1 

111 Parts name 

131 Thrust shim A 

1 [51 Thrust shim C 1 0.30 mm (0.01 18 in) 1 

121 Thickness 

0.10 mm (0.0039 in) 

1 I61 Thrust shim D 1 0.50 mm (0.0197 in) 1 
Trush shim selection table f31 Unit: mm (in 

Refer to page 12-35 for information on how to read the shim 
selection table and shim combination. 

121 Calculation value 

111 
50 x82 x 21.5 
TAPER BEARING 
(INNER RACE) 
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0 
(0.000) - 
- 0.05 
- 0.002) 

- 0.05 
- 0.002) - 
- 0.10 
(- 0.004) 

1 .OO 
(0.039) 

F 

- 0.10 
- 0.004) - 
- 0.15 
(- 0.006) 

1 .05 
(0.041) 

0.95 
(0.037) 
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111 
PINION GEAR 
SELECTION: I? 12-32 

[21 
VERTICAL SHAFT 

131 PINION GEAR 

\ 

8. SHIM POSITION 
LD and XD types 

x 82 x 21.5 TAPER 
APING (Outer race) 

REVERSEBEVEL FORWARD BEVEL GEAR 
GEAR 

[I01 
50 x 82 x 21.5 TAPER 
BEARING (Inner race) 

191 
a FORWARD BEVEL 
GEAR SHIM 

SELECTION: P. 12-36 
ADJUSTMENT: P. 12-41 I 

12-39 
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LCD and XCD types 

[ I 1  
PINION GEAR SHIM 
SELECTION: P. 12-32 

121 
VERTICAL SHAFT 4 u 

131 
PINION GEAR 

151 
THRUST SHIM 

DJUSTMENT: P. 12-46 

BEVEL [61 
50 x 82 x 21.5 TAPER 
BEARING (Inner 
race) 

171 / 
50 x 82 x 21.5 TAPER 

1 

[91 FORWARD 
BEVEL GEAR 

BEARING (Outer race) 1 
FORWARD BEVEL 
GEAR SHIM 

SELECTION: P. 12-36 
ADJUSTMENT: P. 12-41 

GEAR SHIM 

SELECTION: P. 12-37 
ADJUSTMENT: P. 12-44 -\ 

1101 REVERSE BEVEL 
GEAR 
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HONDA 
BF115A-130A 

FORWARD BEVEL GEAR BACKLASH 
LCD and XCD types: Forward bevel gear backlash adjustment 
must be made after adjusting the reverse bevel gear backlash 
(P. 12-44). 

<Common to  LD, XD, LCD and XCD types> 
Backlash adjustment must be made after ajustment of each gear 
shim (P. 12-32 through 38). 
Install the parts except the water pump in the gear case (P. 12-5, 
9, 22 and 23). 

1) Set the vertical shaft vertically. 
2) Raise the adjusting nut i.e. part @ of the special tool, to the 

uppermost position. 
3) Check whether the part @ of the special tool is set on the 

part @ securely. 
If not, tighten the set screw by aligning with the hole in the 
part 0. 
NOTE: 

Tighten with care not to let the end of the two set screws 
come out of the part (6) of the special tool. 

4) Set the parts from @to  @ of the special tool on the vertical 
shaft. 

TOOL: 
Bearing preload tool 

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. 1 

TOOL: 
Vertical shaft indicator attachment 07WPK-ZW50100 

Measure the clearance (distance A) between the end of the 
nut of the special tool part @ and end of the adjusting nut as 

* 

141 / 
SET 
SCREW 
(2) 

a/ 

111 
BEARING PRELOAD TOOL 
07SPJ-ZWOOlOZ 

ADJUSTING NUT VERTICAL 
SHAFT 

[I1 SET 

07WPK-ZW50100 
(LD and LCD types 

shown. 
Calculate the amount of tightening the adjusting nut using 
the following formula. I 

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 (5) 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. 

JSTING 

[21 NUT OF SPECIAL 
TOOL PART @ 
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HONDA 
BFI 15A-130A 

<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 N*m (0.5 kgfam, 3.6 Ibfoft) 

Turn the vertical shaft 5 to 10 times clockwise. 

TOOLS: 
Puller jaws 
Puller bolt 

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 90Â° in the same manner. 

NOTE: 

Do not turn the propeller shaft when turning the vertical 
shaft. 

12) Obtain the forward bevel gear backlash using the dial gauge 
runout and the following formula. 

Formula: 
Dial gauge runout x 1.03 = Backlash 

Example: 
When dial gauge runout is 0.195 mm (0.0077 in): 
0.195 x 1 .O3 = 0.20 

Therefore, the backlash is 0.20 mm (0.008 in). 

Standard value 1 0.12 - 0.29 mm (0.005 - 0.011 in) 

If the backlash is too large, increase the forward bevel gear 
shim thickness and recheck the backlash. 

If the backlash is too small, reduce the forward bevel gear 
shim thickness and recheck the backlash. 

TOOLS: 
Vertical shaft indicator 
attachment 07WPK-ZW50100 
Backlash indicator tool 07SPJ-ZW0030Z 
Dial indicator adapter kit 07SPJ-ZW0040Z 

PULLER JAWS 
07SPC-ZW001 OZ 

(G] 
12 I I 1 PULLER BOLT 

111 1 4  
VERTICAL SHAFT BACKLASH 
INDICATOR ATTACHMENT INDKATOR 
07WPK-ZW50100 

7SPJ-ZW003OZ 

VERTICAL SHAFT 
131 
DIAL GAUGE 

Adjust the dial gauge needle 
at line "2" of the backlash 
indicator tool. 1 
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<LCD and XCD types only> 
9) Hold the propeller shaft securely with the a puller as show, 

and tighten the puller bolt to the specified torque. 

TORQUE: 5 N-m (0.5 kgfem, 3.6 I b fW 

Turn the vertical shaft 5 to 10 times clockwise. 

TOOLS: 
Puller jaws 07SPC-ZW001 OZ 
Puller bolt 07SPC-ZWOOI 1Z 

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 90Â° in the same manner. 

NOTE: 

Do not turn the propeller shaft when turning the vertical 
shaft. 

12) Obtain the forward bevel gear backlash using the dial gauge 
runout and the following formula. 

Formula: 
Dial gauge runout x 1.03 = Backlash 

Example: 
When, dial gauge runout is 0.195 mm (0.0077 in): 
0.195 x 1.03 = 0.20 

Therefore, the backlash is 0.20 mrn (0.008 in). 

1 Standard value 1 0.12 - 0.29 mm (0.005 - 0.011 in) 1 
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 (I? 12-46). 

TOOLS: 
Vertical shaft indicator 
attachment 07 WPK-ZW50100 
Backlash indicator tool 07SPJ-ZW0030Z 
Dial indicator adapter kit  07SPJ-ZW0040Z 

[-zG] 
111 
PULLER JAWS 
07SPC-ZWOOI OZ 

(-zzz) 
PI 
PULLER BOLT 

111 
BACKLASH 

VERTICAL SHAFT INDICATOR 
TOOL 

INDICATOR ATTACHMENT o7~p j -ZW0030~ 
07WPK-ZW50100\ 

/ 

131 / 
DIAL GAUGE 

I Adjust the dial gauge needle 
at  line "2" of the backlash 
indicator tool. 
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HONDA 
BF115A-130A 

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 t o  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. I f  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> 
Hold the propeller shaft with the special tool securely as 
shown. 

Tighten the 18 mm castle nut to the specified torque. 

TORQUE: 1 N*m (0.1 kgf-m, 0.7 Ibf-ft) 
If it is hard t o  set the split pin by tightening 
the castle nut to  the specified torque, tighten 
the nut additionally until the split pin can be 

Turn the vertical shaft 5 to 10 times clockwise. 
I 

TOOL: 
Propeller shaft holder 

Attach the tip of the dial gauge perpendicularly on the line 
of "2" of the special tool (backlash indicator 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: 

1 Do not turn the propeller shaft when turning the vertical 1 
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 m m  (0.0077 in): 
0.195 x 1 .O3 = 0.20 
Therefore, the backlash is 0.20 mm (0.008 in). 

1 Standard value 1 0.12 - 0.38 mm (0.005 - 0.015 in) 1 
If the backlash is too large, increase the reverse bevel gear 
shim thickness and recheck the backlash. 
If the backlash is too small, reduce the reverse bevel gear 
shim thickness and recheck the backlash. 

TOOLS: 
Vertical shaft indicator 
attachment 07 WPK-ZW50100 
Backlash indicator tool 07SPJ-ZW0030Z 
Dial indicator adapter k i t  07SPJ-ZW0040Z 

[TGz] 
111 
PROPELLER SHAFT 
HOLDER 

[2] 18 m i  CASTLE î 
NUT 

111 - - 
VERTICAL SHAFT BACKLASH 

INDICATOR INDICATOR ATTACHMENT 
07WPK-ZW50100 

07SPJ-ZW0030Z 
/ 

VERTICAL SHAFT 
131 
DIAL GAUGE 

Adjust the dial gauge needle 
at line "2" of the backlash 
indicator tool. I 
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HONDA 
BFI 15A-130A 

<LCD and XCD types only* 
Remove only the bearing holder assembly from the propeller 
shaft holder (P. 12-19), and adjust the reverse bevel gear backlash. 

1) Hold the propeller shaft securely with the special tool as 
shwon, and tighten the puller bolt (special tool) to the 
specified torque. 

TORQUE: 5 Nem (0.5 kgfem, 3.6 Ibf*ft) 

Turn the vertical shaft 5 to 10 times clockwise. 

TOOLS: 
Puller jaws 
Puller bolt 

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: 

Do not turn the propeller shaft when turning the vertical 
shaft. 

41 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). 

1 Standard value 1 0.12 - 0.38 mm (0.005 - 0.015 in) 1 

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 

11 1 PROPELLER SHAFT 
HOLDER 

121 
PULLER JAWS 
07SPC-ZW0010Z \ I,' 

131 
PULLER BOLT 
07SPC-ZWOOI 1Z 

111 
VERTICAL SHAFT 

BACKLASH 
INDICATOR 

INDICATOR ATTACHMENT TOOL 
07WPK-ZW50100 07SPJ-ZW0030Z 

[31 
DIAL GAUGE 

I Adjust the dial gauge needle 
at line "2" of the backlash 
indicator tool. 1 
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THRUST CLEARANCE ADJUSTMENT (LCD and 
XCD types only) 

Adjust the thrust clearance after replacing the forward bevel gear 
shim. 

1) Be sure that the bearing holder assembly is tightened against 
the propeller shaft holder to the specified torque securely (P. 
12-21). 

Note that the shift slider and the clutch shifter are not 
mounted. 

2) Set the propeller shaft holder assembly on the fixing tool as 
shown, and tighten with the bolts securely (P. 12-19). 

3) Attach the tip of the dial gauge to the propeller shaft end 
perpendicularly. 

4) Move the propeller shaft up and down and read the runout 
of the dial gauge. It should be within the specified range. 

5) If the thrust clearance is larger than the specification, increase 
the thrust shim thickness and recheck the thrust clearance. 

Runout 

If the thrust clearance is smaller than the specification, reduce 
the thrust shim thickness and recheck the thrust clearance. 

0.2 - 0.3 mm (0.008 - 0.012 in) 

12-46 
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HONDA 
BF115A4 30A 

10. LOWER RUBBER MOTOR MOUNT 

Remove the gear case assembly (P. 12-2). 

141 
SENSOR NIPPLE 

232 mm hex. bolt. 
INSTALLATION: 

5 x 200 mm TUBE 

6 x 8 mm SCREW 

12 rnm SELF-LOCKING NUT (2) 
MOUNT COLLAR (2) 83 N*m (8.5 kgf-m, 61 Ibf-ft) 

Install with the smaller 
end facing the lower 

Install with the "OUT" 

no1 
8 mm WASHER (6) 

12-47 
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HONDA 
BF115A-130A 

1 1. EXTENSION CASE/UNDERCOVER 121 
UNDERCOVER 

a. DISASSEMBLY/ASSEMBLY Detach the 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: 

2) Remove the lower rubber motor mount (P. 12-47). Set the two locking lugs of the under- 
cover into the holes in the case, and 
slide the cover toward the narrower 

5x7x38mm 

LOCKING LUG 

5x7x23mm 

10 mm WASHER (10) 

10 x  40 mm HEX. BOLT (10) 

34 Nm (3.5 kgfwt, 25 Ibf'ft) 

EXTENSION CASE [lo] 
6 x 10.5 x 25 mm OIL DRAIN 
DISTANCE PLUG COVER 
COLLAR 
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13. OIL PANIENGINE UNDERCASE/ 
MOUNTING CASE 

HONDA 
BF115A-130A 

1. OIL PANIEXHAUST PIPEIWATER TUBE 4. MOUNTING CASEIUPPER RUBBER 
2. ENGINE UNDERCASE MOUNTISHIFT SHAFT AIB 
3. COVER LOCK LEVER 

1. OIL PANIEXHAUST PIPEIWATER TUBE 
a. REMOVALIINSTALLATION 

1) Remove the extension case/undercover (P. 12-48). 

2) Drain the engine oil (P. 3-21. 

OIL LEVEL GAUGE 

20.6 x 2.7 mm O-RING 

1141 

Apply grease to the entire 
circumference. 8 mm WASHER (151 

1131 HEX. BOLT (10) 
8 x 25 mm HEX. 

[ I l l  _____Ã‘Ã‘Ã 

WATER TUBE 
12 mm DRAIN 
PLUG WASHER 

8 x 55 mm HEX. 
BOLT (2) 

13-1 
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HONDA 
BFI  15A-130A 

2. ENGINE UNDERCASE 

1) Remove the engine (P. 7-1). 

2) Disconnect the starter cable (P. 17-81, 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. 17-51. 

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). 
121 

111 SIDE COVER CAP WATER CHECK 

1141 
8 mm WASHER (4) 

1131 
ENGINE UNDERCASE. 

1101 
WATER INLET JOINT ' 

191 
UNDERCASE SEAL 

PARATOR CASE SEAL 

6 x 16 mm HEX. BOX (2) 

Check for cracks and other 
damage and replace i f  

7- 171 
7 x 690 mm TUBE 

13-2 
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[81 / INSPECTION: 
65 TUBE CLIP (2) Check for cracks and other damage 

and replace i f  necessary. 
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HONDA 
BFI 15A-130A 

3. COVER LOCK LEVER 

Remove the engine cover. 

<Front side> 

111 
COVER LOCK LEVER 

151- 
14 mm WAVE WASHER 

161 / 
6 x 16 mm HEX. BOLT 

13-3 
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HONDA 
BFI  15A-130A 

<Rear side* 

Remove the engine (P. 7-11. 
161 

. . 

14 x 10 mm BUSHING (4) 
COVER LOCK 
SHAFT B (2) 

\ 
t51 
COVER LOCK ROD (2) 

141 
10 mm WIRE \ 

/ ^ \ /  / I DO not reuse. I 

14 rnm WASHER 

14 m m  WAVE WASHER 

[I71 
'COVER LOCK LEVER 

1181 
6 x 22 mm SPRING PIN 

REMOVAL/INSTALLAION: 
Remove/install the spring pin 
using a commercially available 
pin driver. 
Do not reuse. 

1181-1 
6 x 22 mrn SPRING PIN 

(Commerciallv 
available) 
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HONDA 
BF115A-130A 

4. MOUNTING CASEIUPPER RUBBER MOUNT/SHIFT SHAFT A/B 

Remove the engine undercase (P. 13-21. 
lA1 

COVER \ \ 
[I61 \ [I51 
MOUNTING CASE 12 mm E-RING 
COVER GASKET 

Set in the groove in the 
shift shaft A securely. 

13-5 
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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 
Attachment, 32 x 35 mm 
Pilot, 22 mm 

SHIFT SHAFT AIB 

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 6. 

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. 

WATER SEAL SIDE 

' MARK 

1 [21 CUTOUT 

(xzq 
[I] DRIVER 

07749-0010000 32 x 35 mm 
07746-0010100 

1 141 
WATER SEALS 

111 
SHIFT 

SHIFT SHAFT B 

121 
ALIGNMENT 
MARKS 

1 3-6 
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14x26 x 6 mm WATER SEAL 

INSTALLATION: 

1) Apply grease to the circumference and lips of the new water 
sea Is. 

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 07746-001 0700 
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: 

1 Set the rubber seal correctly, or  water can enter the 
mounting case. I 

[E) 
r11 
DRIVER 

121 <Water seal installation 
directions 

n 

: [31 
(Apply grease to the 
water seal mating 
surfaces, circumference 
and the lips of the seals.) 

- - 

151 
ATTACHMENT, 
24 x 26 mm 141 PILOT, 12 mm 
07746-0010700 07746-0040200 

ErV- 111 MOUNTING CASE 
RUBBERSEAL 
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14. SWIVEL CASE/POWER 
TRIMITILT ASSEMBLY 

HONDA 
BF115A-130A 

1. SWIVEL CASEISTERN BRACKET 3. SWIVEL CASEIMOUNT FRAME 
ASSEMBLY REMOVALIINSTALLATION 4. POWER TRIMITILT ASSEMBLY 

2. POWER TRIMITILT ASSEMBLY1 5. POWER TILT MOTOR ASSEMBLY 
STERN BRACKETISWIVEL CASE ASSEMBLY 

. SWIVEL CASEISTERN BRACKET 
ASSEMBLY REMOVAL/INSTALLATION 

a. REMOVAL 

Set the outboard motor vertically (engine is set vertically) by 
adjusting with the adjusting rod. 

Remove the following parts. 

- Engine cover (P. 3-51 
- Gear case assembly (P. 12-21 
- Lower rubber motor mount (P. 12-47) 
- Starter cablelremote control cable Alshift 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. 

[11 TRIM ANGLE SENSOR 
3P CONNECTOR 

I STRAP BAND [21 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. 

Hook the hoist hook on the engine hanger. 

Do not raise the outboard motor off the ground this time. 

Remove the two 12 mm self-locking nut from the mounting 
frame. 

[ll 
, ENGINE UNDERCASE 

121 
5 x 10 rnm RIVET 
SCREW 

111 ENGINE UNDERCASE 121 
TRIM ANGLE 

MOTOR WIRE 

I11 
ENGINE HOOK 

[I I 12 mm SELF-LOCKING .̂ Ã‘-a NUT 12) 

1 4-2 
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81 While holding the outboard motor with the hoist, remove the swivel caselstern bracket assembly from the outboard 
motor. If it is hard to remove the swivel caselstern 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 caselstern bracket assembly, lower the outboard motor slowlv, are set it on the around with . - - 
the intake manifold side down. 

111 
HOIST HOOK 

[21 
SELF-LOCKING 

131 SWIVEL CASEISTERN 
BRACKET ASSEMBLY 

b. INSTALLATION: 

Installation is made in the reverse order of removal. Note the 
following. 

1) Tighten the 12 mm self-locking nuts to the specified torque. 

TORQUE: 83 Nm (8.5 kgf-m, 61 Ibfeft) 

2) Connect the power tilt motor wire and the trim angle sensor 
wire so that the taped end of the wires align with the clip as 
shown. 

3) Tighten the 5 x 10 mm rivet screw. 

111 
Align the taped end of both 13] TRIM ANGLE 
wires with the clip. 121 SENSOR WIRE 

- TRIM ANGL \ .E RIVET 8 SENSOR WIRE 
SCREW 

l61 151 POWER TILT - - 

ENGINE UNDERCASE SIDE MOTOR WIRE 
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2. POWER TRIMITILT ASSEMBLYISTERN 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 trimhilt assembly. 

131 
TRIM ANGLE SENSOR 

1 INSPECTION: I? 17-26 1 
151 
6x20mm 
HEX. BOLT (2) 

I 

WIRE HARNESS CLIP \ / 

1 INSTALLATION: P. 
1 / / 

1191 
10x235 mm 
HEX. BOLT 

1181 
ADJUSTING ROD BOLT \ 

[I71 
12 mm WASHER 

1161 
UPPER CYLINDE 
BUSHING (21 

[I51 4 
32 mm WAVE 
WASHER (21 IV i l l w  

1141 
LOWER CYLINDER 
COLLAR 

1131 LOWER CYLINDER 
BUSHING (2) 

1121 
POWER TRIMITILT ASSEMB 

-̂ 

DISASSEMBLY: P. 14-1 I f\- 
ASSEMBLY: P. 14-13 
AIR BLEEDING: P. 14- 18 
BLOW PRESSURE 
CHECK: P. 14-20 

1 4-4 
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141 
TILTING BOLT CAP 

After tightening the 
right and left nuts, 
apply grease to the 
threaded parts. 

161 
26 mm WAVE 

131 
7/8-14 UNF SELF-LOCKING NUT 

34 N-m (3.5 kgf-m, 25 Ibf-ft) SWIVEL CASE 

[2] TILTING SHA 

[I1 
L. STERN BRACKET 

UT 

Replace, if excessively 

n11 
6 mm 6x25mm 

WASHER (2) HEX. BOLT (2) 

14-5 
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POWER TRIMITILT ASSEMBLY 

CAUTION: 

Store the power tr imtt i l t  assembly vertical with the upper 
cylinder bushing section facing up after removal. Never store 
the power trimlti lt 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 mot or 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 trimhilt assembly, check each wire 
and be sure they are not slack. 

UPPER CYLINDER 1 1 BUSHING SECTION 

[21 
OIL TANK 

LOWER CYLINDER 
MI / BUSHING 
POWER TRIM/ SECTION 
TILT ASSEMBLY 

I [Z] GROOVE 

111 
L. STERN OJECTION 
BRACKET 

111 
TRIM ANGLE SENSOR WIRE 
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3. SWIVEL CASEIMOUNT FRAME 
a. DISASSEMBLY/ASSEMBLY 

131 
121 TILTING BRACKET 
2.5 x 20 mm 
SPRING PIN (21 REMOVALIINSTALLATION: P. 14-10 

RE MOVALI 
INSTALLATION: 

t11 
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1241 
Install the 39 rnm 
external  circlip, 
then apply grease 
to the spline. 

34 mm THRUST TILT ARM BUSHING (2) 

INSTALLATION: P. 14-1 0 

NUT (2) ] SWIVEL CASE 

10 mm WASHER (21 
ti31 39.5 x 52 x 6 rnrn 

GROUND CABLE Apply grease to  the 
l ip and circurnfer- 
ence of the oil seal. 

6 x 8 mm SCREW 40 mrn WAVE WASHER 

39 mm EXTERNAL CIRCLIP 
LOWER MOUNT CENTER HOUSING 

INSTALLATION: 
Install with the chamfered side up. REMOVALIINSTALLATION: 

I? 14-8 
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LOWER MOUNT CENTER HOUSING 

REMOVAL: 

1) Remove the 39 mm external circlip. 

2) Mark the mount frame so that it aligns with the A " mark 
on the lower mount center housing. 

3) Remove the lower mount center housing using a hydraulic 
press and the special tools as shown. 

TOOLS: 
Driver 07749-0010000 
Attachment, 32 x 35 rnm 07746-0010100 
Pilot, 30 rnrn 07746-0040700 

1) Apply grease to the circumference and spline of the mount 
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. 

111 
MOUNT FRAME 

LOWER MOUNT N 131 
CENTER HOUSING A MARK 

111 
PRESS 
1 [=) v "I - DRIVER 

ATTACHMENT, 

07746-001010 

141 
LOWER MOUN 
CENTER HOUS 

111 121 
MOUNT FRAME MARK 

LOWER MOUNT 
CENTER HOUSING A " MARK 
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3) Set the swivel caselmount 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 m m  I.D. 

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 
Attachment, 32 x 35 mm 
Pilot, 30 mm 

When the mount frame turns smoothly and the circlip can be 
installed> 

Install the 39 mm external circlip, and apply grease to the part 
of "A" shown in the drawing. 

<When.the circlip can be installed but the mount frame does 
not turn smoothly> 

1) Attach the special tools to the lower mount center housing. 

2) Press until the circlip installation groove in the mount frame 
aligns with the lower mount center housing face. Remove 
the puller and the special tools. 

3) Install the 39 mm external circlip, and apply grease to the 
part "A" shown in the drawing. 

DRIVER, 40 m m  I.D. 
07746-0030100 

HOUSING 

[I1 39 mm E [21 "A" 
CIRCLIP 

I, [31 PRESS 
171 
ATTACHMENT, 
32 x 35 mm 
07746-0010100 
161 
LOWER MOUNT 
CENTER HOUSIN 

181 
07746-0040700 

CIRCLIP INSTALLATION 

[9] MOUNT FRAME 
SURFACE 
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TILT STOPPER/2.5 x 20 mm SPRING PINITILTING 
BRACKET 

REMOVAL: 

Remove the 2.5 x 20 mm spring pins using a commercially 
available 2.5 mm or 3132-inch pin punch. Remove the tilt stopper 
and tilting bracket. 

INSTALLATION: 

Place the tilt arm bushing and the tilt stoppers on both sides 
of the swivel case. 

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. 

Drive in the 2.5 x 20 mm spring pins using a commercially 
available 2.5 mm or 3132-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). 

0 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. 

t11 131 
2.5 x 20 mm PROJECTION 
SPRING PIN / 

1-2 mm i 2 ]  "I 2.5 mm or 3/32 in 
(0.04- PIN PUNCH 
0.08 in) DRIVING (Cornrnercially 

LC ilON available) 

SWIVEL CASE 

14-1 0 
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4. POWER TRIMITILT ASSEMBLY 
a. DISASSEMBLY [41 

FREE PISTON 

11 I [21 
CYLINDER CAP 

PISTON ROD COMP. 
DISASSEMBLY: P. 1 4-1 2 

162 N*rn (16.5 kgfern, 

INSPECTION: 
I IS lbf4t) 

Check the rod and oil seal for damage 
and wear. If worn or damaged, replace 
as an assembly. 

1281 
POWER TILT 
MOTOR ASSEMBLY 

1271 
HEX. BOLT (4) \ 

5 N*m (0.5 kgf-m, 

// / ] ASSEMBLY: 

) / / //I ;l:ot reuse. 

Replace the O-ring 
and backup ring as 

161 
HEX. BOLT (31 

5 N-m (0.5 kgf-m, 
3.6 Ibf-ft) 

h// / // / 181 OIL TANK CAP 

Do not reuse. 
Install at the 

1251 DRIVE JOINT 

[231 PUMP ASSEMB 

Check the rod for scoring 
and damage and replace 

Do not reuse. 
Replace the O-ring and backup 

14-1 1 
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PISTON ROD COMP 

DISASSEMBLY: 

1) Hold the cylinder comp with a vice (P. 14-13). 

2) The piston rod comp. must be extended fully. 

3) Set the special tool on the cylinder cap as shown, and remove 
the piston rod comp. 

TOOL: 
q5 6 pin type wrench 07SPA-ZW10100 

ROD GUIDE COMP 

DISASSEMBLY: 

1) Hold the cylinder comp with a vice (P. 14-13). 

2) The right and left piston rod B must be extended fully. 

3) Remove the rod guide comp. using the special tool as sh own. 

TOOL: 
<f> 4 pin type wrench 07SPA-ZW10200 

[ - -  
[ I1 946 PIN TYPE 

WRENCH / 07SPA-ZWlOlOC 

N 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 cornp. 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) Hold the cylinder cornp. with in a vice as shown. 

NOTE: 

1 Take care not to tighten the vice excessively, as it damages 1 
the cylinder cornp. 

2) Pour approximately 30 cm3 (1.0 f l  02) of Automatic Trans- 
mission Fluid (ATF) into the piston rod of the cylinder cornp. 

Recommended 
Genuine Honda Automatic 1 Transmission Fluid (ATF) 

I "'I 1 DEXRON* or equivalent 

3) Check the free piston for wear and damage and replace i f  
necessary. 

Install a new backup ring and O-ring on the free piston. 

4) After inspection, push in the free piston slowly until i t  
bottoms out. 

5) Pour new Automatic Transmission Fluid (ATF) up to the upper 
limit (i.e. lower edge of the threaded section) of the piston 
rod. 

111 
VICE 

\ 

COMP. 

[31 
O-RING 

MI 
CYLINDER 
COMP. 

[ I 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 
rod cornp. 

71 Install a new O-ring on the cylinder cap of the piston rod 
cornp. 

8) Set the cylinder cap at the bottom (i.e. nut side) of the piston 
rod cornp., and install the piston rod comp. in the cylinder 
cornp. 

NOTE: 

When installing the piston rod cornp., do not push the 
piston rod comp. into the cylinder comp. 

9) Using the special tool, tighten the cylinder cap to the specified 
torque. 

TORQUE: 162 N-m (16.5 kgfem, 119 Ibf'ft) 

TOOL: 
(A 6 pin type wrench 07SPA-ZW10100 

11 I 
CYLINDER 

\- i4l O-RING 

CYLINDER CAP 

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 cornp. 

Install a new O-ring and oil seal on the rod guide cornp. 

12) Install a new backup ring and O-ring on the piston rod B. 

111 DUST SEAL 

FAD 
GUIDE 
COMP. 

0. 141 O-RING 

- - 

[I1 
POUR UP TO THE UPPER 
LIMIT OF THE THREADED 
SECTION 

151 PISTON 

161 
BACKUP 
RIN 

14-14 
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13) Set the rod guide cornp. on each piston rod B. Hold the right 
and left trim cylinders at an angle, and insert each piston 
rod B in the respective trim cylinder. 

NOTE: 

1 Do not install the piston rod Bs by pushing them into the 1 1 respective trim cylinders. 

14) Install piston rod B in the right and left trim cylinders slowly. 

15) Holding piston rod B in place, tighten the rod guide cornp. 
against the cylinder cornp. 

Tighten the other rod guide comp. against the cylinder cornp. 
in the same manner. 

NOTE: 

Take care not to  push the piston rod B into the t r im 
cylinders when tightening the rod guide comp. against 
the cylinder comp. 

16) Using the special tool, tighten the right and left rod guide 

[I] ROD GUIDE 
COMF! (2) 

1 [I1 ROD GUIDE COMP. 

TYPE WRENCH 

comps. to the specified torque. I 

TORQUE: 78 N-m (8.0 kgfmm, 58 Ibf-ft) 1 [ I ]  PUMP ASSEMBLY 

TOOL: 
<k 4 pin type wrench 

17) Check the manual valve for wear and damage and replace i f  
necessary. 

18) Tighten the manual valve against the pump assembly 
securely. 

TORQUE: 3.5 N-m (0.35 kgf-m, 2.5 Ibf-ft) I \ 
131 MANUAL VALVE 

Install the internal circlip. 

19) Install the five new O-rings and orifice collar in the cylinder 
cornp., and install the pump assembly on the cylinder cornp. 
using socket bolts A and B. 

TORQUE: 8.3 N m  (0.85 kgf-m, 6.1 lbf~ft) 

I \ 
151 SOCKET BOLT B 12) 
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201 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 i f  necessary. 

NOTE: 
I 

Be sure to remove the air bubbles, or it will cause air in 
the svstem. 

121 DRIVE JOINT 
\^ 

111 
FILTER 

.) After removing the air bubbles, fill the pump assembly fully 
with Automatic Transmission Fluid (ATF) again. 

OIL BOTTLE 

Install a new O-ring on the power tilt motor assembly. 

I 
. . 

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 kgf~m, 3.6 Ibf-ftl 

27) Install a new O-ring on the cylinder comp. Install the oil tank 
on the cylinder cornp., 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. 

1 Oil capacity 1 0.68 t (0.72 US qt, 0.60 Imp qt) 1 

MOTE: 
Do not overfill with ATF. Pouring the ATF while it is flowing 
out of the filler port will overfill the tank, and that will 
damage the oil seal of the motor when each rod is 
compressed. 

29) After filling the oil tank with ATF, bleed air from the power 
tiltltrim assembly (without mounting on the outboard motor) 
(P. 14-18). 

111 
PROJECTION 

121 I 
CUTOUT IN THE 
DRIVE JOINT 

' 1 \ [3'1 O-RING 

1 111 
OIL TANK CAP 

121 
UPPER 
LIMIT 

14-1 7 
Page: 324 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

http://www.ReadManuals.Com


HONDA 
BF115A-130A 

c. AIR BLEEDING 

<Power trim/tilt assembly not mounted on the outboard motor* 

- 

Bleed air from the unit whenever the power trimttilt 
assembly is disassembled. 
Be sure to perform the air bleeding in the following order. 
Air bleeding without mounting the unit on the outboard 
motor; Check on blow pressure;Air bleeding after mounting 
the unit on the outboard motor. 

Connect each cable to operate the power trimttilt assembly. 

- Connect the positive (+) and negative (-1 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 trimltilt 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 1 cap is 

1 removed with the rods fully compressed. 

1 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 

r21 
UPPER 
LIMIT 

111 1 
POWER TILT SWITCH 

14-1 8 
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<When the rods do not compress fully> 

With the rods extended fully, push the "UP" side of the power 
tilt switch until the unit blows again. Push the "DN" side of 
the power tilt switch, and be sure that the rods compress. 

If the rods compress fully, go to the blow pressure check 
(P. 14-20). 

If the rods do not compress after the step 1 operation, push 
the "DM" side of the power tilt switch while pushing the 
piston rod B, and check whether the rods compress. 

If the rods compress fully, go to the blow pressure check 
(P. 14-20). 

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 "DM" 
side of the switch and check whether the rods compress fully. 

If the rods compress fully, go to the blow pressure check 
(P. 14-20). 

) If the rods do not compress after the above operations, 
disassemble and reassemble the power trimltilt assembly 
(P. 14-1 1 through 17), and bleed air with the power trim/tilt 
assembly not mounted on the outboard motor (I? 14-18). 

<Air bleeding with the power tr imlt i l t  assembly mounted on 
the outboard motor* 

Perform the following procedure after bleeding air without 
mounting the power trimhilt assembly on the outboard motor 
and after checking the blow pressure. 

1) Install the power trimltilt assembly on the outboard motor 
securely (P. 14-2). 

2) Push the "UP" side of the power tilt switch, and raise the 
outboard motor to the uppermost position. 

Remove the oil tank cap, and check whether the Automatic 
Transmission Fluid (ATF) is at the upper limit of the oil filler 
port. Add ATF if necessary. 

[I] POWER TILT SWITCH 

121 
PISTON RODS B 

131 
MANUAL 

CAP 

14-1 9 
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3) Lower the outboard motor slowly to the lowermost position 
by loosening the manual valve. 

1 [I1 MANUAL VALVE 

4) Tighten the manual valve securely. 

51 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. 

I 121 TO TIGHTEN [31 TO LOOSEN 
7) Repeat the procedure from step 3 through 6 five times. 

d. BLOW PRESSURE CHECK 

After bleeding air from the power trimhilt assembly without 
mounting on the outboard motor and checking each rod for 
proper compression, perform the following operation in the 
same manner as bleeding air without mounting on the outboard 
motor. 

Be sure each rod is extended fully. 

Check the blow pressure both at the upper and lower 
chambers. 

<Lower chamber blow pressures 

1) Remove the internal circlip and manual valve from the power 
trimhilt assembly. 

NOTE: 

A small amount of oil will flow out when the manual valve 
is removed. Catch it with a container or suitable material. 

2) Tighten the special tool (oil pressure gauge joint 0) to the 
manual valve installation section as shown. 

TORQUE: 9 N-m (0.9 kgfom, 6.5 Ibfmftl 

3) Attach the presure gauge (commercially available) which 
measures 14,710 kPa (150 kgf/cm2, 2,133 psi) or above IPIF 
1/41 to the special tool (oil pressure gauge joint B). 

TOOL: 
Oil pressure gauge joint B 07SPJ-ZW10200 

I [2] INTERNAL CIRCLIP 

 OIL PRESSURE GAUGE JOINT B 
(Lower chamber) 
07SPJ-ZW10200 

[S) 
121 OIL PRESSURE 

GAUGE JOINT A 
\(lJpper chamber) 

07SPJ-ZW10100 

[31 
PRESSURE GAUGE 

SURE GAUGE 

(Lower chamber) 
07SPJ-ZW10200 

14-20 
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4) Remove the oil tank cap and check whether the Automatic 
Transmission Fluid (ATF) is at the upper limit of the filler 
port (P. 14-17). 

5) Push the "DN" side of the power tilt switch to compress each 
rod fully. 

6) Push the "UP" side of the power tilt switch to extend each 
rod fully again, and measure the lower chamber blow 
pressure. 

7) If a sharp pressure drop is observed, check the power tilt 
motor for a damaged oil seal (f? 14-24). 

Lower chamber 
blow oressure 

If the blow pressure is lower than the specified pressure, 
check for oil leaks. 

8,826 - 11,768 kPa (90 - 120 kgf/cm2, 
1,280 - 1,707 osi) 

8) Measure the upper chamber blow pressure. 

<Upper chamber blow pressure> 

1) 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. 

2) Tighten the upper chamber special tool (oil pressure gauge 
joint A). 

TORQUE: 9 N-m (0.9 kgfam, 6.5 Ibf-ft) 

3) Attach the presure gauge (commercially available) which 
measures 14,710 kPa (150 kgf/cm2, 2,133 psi) or above [P/F 
1/41 to the special tool (oil pressure gauge joint B). 

TOOL: 
Oil pressure gauge joint A 07SPJ-ZW10100 

[21 OIL PRESSURE GAUGE 
JOINT A 

111 
(Upper chamber) 

PRESSURE GAUGE 
07SPJ-ZWIOIOO 

(Commercially 
available) 

1 4-21 
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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 (t? 14-17). 

5) Push the "DM" side of the power tilt switch to compress each 
rod fully, and measure the upper chamber blow pressure. 

6) If the blow pressure is lower than the specified pressure, 
check for oil leaks. 

Upper chamber 
blow pressure 

' 1  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. 

3,923 - 7,355 kPa (40 - 75 kgf/cm2, 
569 - 1,067 psi) 

8) Recheck the Automatic Transmission Fluid (ATF) level (P. 14- 
17). 
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5. POWER TILT MOTOR ASSEMBLY 
a. DISASSEMBLY 

1) Untape the varnished teflon tube, and pull the tube to the 
connector side. 

2) 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. 

3) Remove the two 4 x 16 mm screws (P. 14-24). 

4) 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 armaturelfront bracket assembly from the yoke 
assembly. 

5) Remove the armature from the front bracket. 

NOTE: 

1 Do not allow the commutator to become contaminated 1 
with oil or grease. 

6) Disconnect the blue wire terminal while holding the breaker 
assembly with a screwdriver. 

NOTE: 

1 Do not disconnect the blue wire terminal without holding 1 
the breaker assembly, or it can cause damage to brush 
holder 6. Be sure to disconnect the terminal white holding 
the breaker assembly. 

7) Remove the two screws. Remove brush holder A and 6, brush 
assembly, two springs and the breaker assembly. 

NOTE: 

Take care not to touch the bimetal part of the breaker 
assembly. 

8) Remove the oil seal and metal from the front bracket (P. 14- 
24). 

P I  
VARNISHED 
TEFLON TUBE 

121 FRONT BRACKET 131 YOKE ASSEMBLY 

ES 

PLIERS 151 ARMATURE 

1 121 BRUSH HOLDER B 131 BREAKER ASSEMBLY 

BLUE WIRE TERMINAL GREEN WIRE 
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121 
4 x 16 rnm SCREW 
(STAINLESS STEEL) 

for rust and damage, and dress 
with a fine emery paper if 

4 x 10 rnrn SCREW (2) 

BRUSH HOLDER A BRUSH HOLDER B 

BREAKER ASSEMBLY 
INSPECTION: P. 14-25 

BRUSH SPRING (2) 

4 x 16 mrn SCREW (21 

Do not reuse. 
Install with the lip 
outward (toward 
pump assembly). 

Apply heat resisting 
grease to the lip. 1 
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b. INSPECTION 

BRUSH LENGTH 

BREAKER ASSEMBLY 

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

Check for continuity between the brush and terminal. Replace 
the breaker assembly i f  there is no continuity. 

STANDARD 

9.8 mm (0.39 in) 

MICA DEPTH 

SERVICE LIMIT 

4.8 mm (0.19 in) 

If the grooves are clogged or mica depth is less than the service 
limit, recut the grooves using a hacksaw blade or a small file. 

1 SERVICE LIMIT 1 0.5 mm (0.020 in) 1 

ARMATURE 

CONTINUITY CHECK-SEGMENTS 

Check for continuity between each segment. If an open circuit 
exists between any two segments, replace the armature. 

^4 0.5 mm 
(0.020 in) 
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SHORT CIRCUIT TEST-CORE-TO-COMMUTATOR 

Check for continuity between the commutator and armature coil 
core. 

If continuity exists, replace the armature. 

SHORT CIRCUIT TEST-SHAFT-TO-COMMUTATOR 

Check for continuity between the commutator and armature 
shaft. 

If there is continuity, replace the armature. 

SHORT CIRCUIT TEST-ARMATURE 

Place the armature on an armature tester (commercially 
available.) 

Hold a hacksaw blade close to the armature core. If the blade is 
attracted to the core or vibrates when the core is turned, the 
armature is shorted. Replace the armature. 
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C. ASSEMBLY 1 111 FRONT BRACKET 121 BREAKER ASSEMBLY 

Install the O-ring, oil seal and metal on the front bracket (P. 
14-24). 

Install the breaker assembly and brush holder B, and tighten 
the screws. 

Connect the blue wire terminal to the breaker assembly. 

NOTE: 

Do not touch the bimetal part of the breaker assembly. 

Install the brush holder A on the front bracket. With the brush 
assembly terminal above the green wire terminal, tighten 
together with the green wire terminal. 

Be sure that the brush assembly terminal and the green wire 
terminal contact the respective projections as shown. 

Install the two springs and install the armature on the front 
bracket while pushing the brush terminal into the holder. 

Wrap the armature shaft with a shop towel or equivalent 
material, and hold the shaft with pliers. 

Pulling the two motor wires of the yoke assembly side, install 
the armaturelfront bracket assembly on the yoke assembly. 

If it is hard to install the armature/front bracket assembly on 
the yoke assembly, check whether the armature shaft is out 
of position. 

After installation, check the armature for smooth rotation, 
and tighten the two 4 x 16 mm screws. 

After tightening the two 4 x 16 mm screws, connect the motor 
assembly 2P connector and check whether the motor turns. 
If the motor does not turn, disassemble the power tilt motor 
assembly again, and check whether the blue wire terminal 
is disconnected. 

Install the two grommets and wire holder on the yoke 
assembly. 

Tighten the 4 x 16 mm screw (stainless steel screw) to the 
specified torque. Do not overtighten it. 

TORQUE: 1.4 Nem (0.14 kgf-m, 1.0 Ibf0ft) 

[8] BLUE WIRE [~ITERMINAL GREEN WIRE 

1 [21 ARMATURE 131 SHAFT 

111 
SHOP TOWEL 

[41 MOTOR 

YOKE ASSEMBLY 

1 t61 FRONT BRACKET 

[I1 
WIRE 

[21 
VARNISHED 
TEFLON TUBE 

4 x 16 mm SCREW 
(STAINLESS STEEL) 

14-27 
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10) Tape the varnished teflon tube with heat resisting tape, so 
that the distance from the wire holder end to the tube end is 
12 mm (0.5 in) or less as shown. 

11) Install the power tilt motor assembly on the power trimltilt 
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 trimhilt assembly without mounting 
on the outboard motor (I? 14-18). 

131 HEAT RESISTING TAPE 
(WRAP BY TWO OR 

121 
VARNISHED 

JTEE ' 
TEFLON TUBE 

w 

111 
12 mm 
(0.5 in) 
or below 
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15. STEERING ROD/REMOTE 
CONTROL BOX 

1. STEERING ROD 3. CONTROL PANEL (OPTIONAL PART) 
2. REMOTE CONTROL BOX (OPTIONAL PART) 

-- 

I. STEERING ROD 
a. REMOVALIINSTALLATION 

I11 
TILTING BOLT 
CAP 

191 
STEERING PLATE 

\ V 
I 

121 
10 x 28 mm STUD BOLT (2) 

(optional vqpxkL (Optional part) 

181 
10 rnm SELF-LOCKING 
NUT (21 . - - - . - . 
(Optional part) 

171 
3/8-24 UNF BOLT 

22 N=m (2.2 kgf-m, 16 lbfoft) 

[61 10 mrn WASHER (3) 
Gt 

Dl 
STEERING ROD 

141 
3/8-24 UNF SELF-LOCKING l 
NUT (2) 

1 22 N*m (2.2 kgf*m, 16 lbf-ft) 1 

15-1 
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2. REMOTE CONTROL BOX (OPTIONAL PART) 
a. DISASSEMBLY/ASSEMBLY 

SIDE-MOUNT REMOTE CONTROL BOX 

REMOTE CONTROL CABLE: 

111 10-32 UNF 

CONTROL 
BOX COVER C 

NUT 121 " 25 mm SELF-TAPPING 

2 N-m (0.2 kgf-m, 1.4 Ibfsft) 

[I21 
6 mm LOCK PIN (2) 
1 4 4 1  \ 
I I I J  

..,.-.a-rn ,-. REMOTE CONTROL 
CABLE (Throttle side) 

\\ ADJUSTMENT: P. 3-10 1 [I01 
SHIFT PIVOT (2) 

191 
5 x 12 mm OVAL 
SCREW (2) 

181 
FAST IDLE LEVE 

171 
CONTROL 
BOX COVER B 

\ 151 
CABLE CLAMP 

M \  SPACER 

I \ 1 161 
I REMOTE CONTROL 

CABLE (Shift side) 

ADJUSTMENT: P. 3-1 3 1 

15-2 
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ELECTRIC COMPONENTS: 121 

5 x 8 mm SELF-TAPPING POWER TILT CORD 
SCREW (21 

16 mm HEX. NUT 
181 
SPARE EMERGENCY 
STOP SWITCH CLIP 

mm HEX. NUT 

[Ill 
INDICATOR LIGHT 
[OIL PRESSURE LIGHT1 
OVERHEAT LIGHT1 
INSPECTION: P. 17-29 

161 
20 mm HEX. NUT 
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SLIDING PLATE: 
11 1 
5 x 10 mm SCREW [41 7 mm E-CLIP 

5 mm WASHER 
6 mm WASHER (21 mm HEX. NUT 

[25] FAST IDLE WHEE 

[231 
5 x 10 mm SELF-TAPPING 
SCREW 

1221 SPRING SETTING 
PLATE 

[2115 mm 
WASH 

1201 
4 x 10 mm SELF-TAPPIN 
SCREW 

[I81 SWITCH START 
LINK JOINT 

Install in the concave area of the SLIDING PLATE 
control wheel as shown. 

IDLE DETENT ROLLER 

12.7 x 23.9 mm 
FAST IDLE DETENT SPRING 

1161 
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SLIDING PLATEICOLLAR 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. 

[ I ]  SLIDING PLATE 
COLLAR 



HONDA 
BF115A4 30A 

REMOTE CONTROL LEVER: 

141 
4 mm 

131 WASHER (21 
8 x 35 rnm HEX. BOLT \ 

121 
8 mm WASHER 

\ \ 

irn HEX. NUT 

161 
5 x 10 mrn SELF-TAPPING 
SCREW / 171 5 

mm WASHER 

[lo1 
- THROTTLE FRICTIO 

BLOCK 

- 1111 3 mm E-CLIP 

[231 
28 rnm WASHER 

1221 
SHIFT LINK ARM 

1211 
9.8 x 27.1 mm 
SHIFT DETENT SPRING 

1201 
1131 SPRING SETTING 

9 x l O m m  
SHIFT DETENT ROLLER 

1191 
REMOTE CONTROL 
BOX HOUSING A 

1181 
HARNESS GUIDE 
GROMMET 

1171 
NEUTRAL LOCK 6 x 16 mm SELF-TAPPING 
BLOCK SCREW (2) 

ASSEMBLY 

15-5 
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121 
REMOTE CONTROL 
LEVER SPRING 

\ 131 
NEUTRAL RELEASE 

LEVER SETTING 

5 x 12 mm SELF-TAPPING MOTE CONTROL 

.-a. / SCREW LEVER 
mi / 
POWER TRIM/ 
TILT SWITCH 

INSPECTION: P. 17-26 

I91 
WIRE HARNESS 
CLIP / \ 

[81 / 
5 x 12 mm OVAL 
SCREW 

171 
LEVER CAP 
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3. CONTROL PANEL (OPTIONAL PART) 
a. DISASSEMBLYIASSEMBLY 

111 
INDICATOR LIGHT 
[MILIALTERNATOR 
INDICATOR LIGHT1 

1 INSPECTION: P. 17-28 1 

[21 
BUZZER 
BRACKET 

131 
IGNITION SWITCH 
INSPECTION: P. 17-29 

[41 
WIRE HARNESS 
BAND 
1 

EMERGENCY SPARE 
LOCK CLIP 

WARNING BUZZER 

EMERGENCY CO INSPECTION: P. 17-30 

5 mm SPRING 

151 
SWITCH 
PANEL 
CABLE 

/ 

171 
SWITCH PANEL 
HARNESS 

CONNECTION: P. 15-8 

1 INSPECTION: P. 17-29 

1121 5 mm WASHER (4) 

1 5-7 
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SWITCH PANEL HARNESS 

CONNECTION: 

Connect each switch wire as shown. 

111 
TO SWITCH PANEL CABLE 

121 
TO POWER TRIM1 
TILT SWITCH 
/ 

1 B l  BLACK 1 Br I BROWN 
1 Y 1 YELLOW 11 0 1 ORANGE 1 1 B U  BLUE ( L ~ I  1 LIGHT BLUE 1 

G GREEN La LIGHT GREEN 
-1 P i PINK 1 
1 W 1 WHITE 1 Gr 1 GRAY 

[lo] INDICATOR 
LIGHT 

[91 IGNITION 
SWITCH 

EMERGENCY 171 
STOP WARNING 
SWITCH BUZZER 
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SHIFT LINK BRACKET ASSEMBLY DISASSEMBLYIASSEMBLY 

SHIFT LINK B 
121 
SHIFT LINK 
BRACKET 

181 
CLIP 

131 
THROTTLE 
ARM 

141 

lo1 1 151 

WASHER 

151-1 \ 
PIN DRIVER 
(Commercially 
available) 

3 x 18 mm SPRING PIN (2) 

REMOTE CONTROL CABLE (SHIFTITHROTTLE 
CABLE) 

161 
SHIFT LINK A 

INSTALLATION: 

<Shift side> 

REMOVALIINSTALLATION: 
Do not reuse. 
Remove and install the 3 x 
18 rnrn spring pins using 
a commercially available 
pin driver as shown. 

Before connecting the cable to the outboard motor, be sure that 
the cable is connected to the remote control box side securely. 

1 ) Move the remote control lever fully to the "F" (Forward) side. 

[ I1  
CABLE OUTER SEAL 

\ 

2) Return the lever to the "N" (Neutral) position slowly. I I I 
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3) With the lever returned to the "N" (Neutral) position, mark 
at the cable outer seal end of the inner cable [Mark (A)]. 

[31 INNER CABLE [21 MARK (A) 
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4) Move the remote control lever fully to the "R" (Reverse) side. 

5) Return the lever to the "N" (Neutral) position slowly. 

6) With the lever returned to the "N" (Neutral) position, mark 
at the cable outer seal end of the inner cable [Mark (B)]. 

7) Mark at the mid point between the mark (A) and mark (6) of 
the inner cable [Mark (C)). 

8) 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. 

9) 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. 

Ell / 
MARK (B) 

111 r21 
MARK (A) MARK (B) 

[31 MARK (Cl 

111 121 131 
NEUTRAL ROLLER DETENT SPRING 

NEUTRAL SWITCH END 
ARE IN  ALIGNMENT. SHIFT ARM 

111 
SHIFT PIVOT 

\ 
12 I 
MARK (C) 
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12) Push on the shift link A end lightly and check for play. If there 
is play in the shift link A, set the link A at the center of the 
play. 

13) With the shift side cable in the condition of the above step 7, 
connect the shift side cable to the shift link A while turning 
the shift pivot so the shift pivot sets on the shift link A 
smoothly. 

NOTE: 

Take care not to move the mark (C) and outer seat end out 
of alignment. Hold the shift link A at the center of the play, I too. 

14) After connecting the cable, move the remote control lever 
back and forth and check for shift. 

NOTE: 

When it is hard to put the remote control lever in the "F" 
(Forward) or "R"  (Reverse) position with the engine 
stopped, shift the gear while turning the propeller or 
propeller shaft. Do not shift the gear with force, or damage 
to the shift system can result. 

15) If the gear is not in neutral by moving the remote 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 linkA and secure 
with the two washers and the lock pin as shown. 

<Throttle sidew 
Insert the shift pivot from the reverse side of the throttle 
arm and secure with the two washers and the lock pin as 
shown. 

I' ' 121 SHFT LINK A 

111 121 
MARK (A) MARK (C) 

[31 ADJUSTMENT 
RANGE 

121 
[I  1 MARK IC) MARK (B) 

131 ADJUSTMENT 
RANGE 

ARM 

1. SHIFT PIVOT 

151 SHFT LINK A 

WASHERS 

LOCK PIN 
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2, SHIFT ARMILINK RODINEUTRAL SWITCH 

1) Move the remote control lever to the "N" (Neutral) position. 

16-5 
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2) Remove the silencer case (P. 3-10). 
t 41 

TENT SPRING 

BRACKET 

PURSE LOCK 
CLIP 

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 

26.9 x 2.4 mm O-RING 

Do not reuse. 
Apply grease to  

in the mounting case, reposition shift shaft 
B (P. 16-6). 
Assemble by aligning the aligning marks 
securely, or it impairs proper shifting. 

the O-ring. 
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SHIFT SHAFT B ALIGNMENT 

Correct the shift shaft B from the condition of the seal holder 
being out of position. 

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. 

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. 

41 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. 

NEUTRAL SWITCH 

INSTALLATION: 

Move the shift arm and be sure that the arm end does not contact 
the neutral switch wire. 

[21 
SHIFT SHAFT B 

111 
STOPPER 

111 
STOPPER 

[31 Back off slightly. 

[61 
MOUNTING CASE 

SHIFT 
SHAFT A 

[51 v 
STOPPERS 

14x26x6mm 

[4] SHIFT SHAFT B O-RING 

NEUTRAL SWITCH 
WIRE Arm end must not 

contact the wire. 
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17. ELECTRICAL EQUIPMENT 
1. COMPONENT LOCATION 5. FUSE BOXIPOWER TILT RELAY 
2. MAIN RELAYISEPARATE CASE 6. REMOTE CONTROL CABLE AIECMI 
3. STARTER CABLEIPOWER TILT SWITCH IGNITION COIL 
4. STARTER MOTORISTARTER MAGNETIC 7.90A FUSE BOX 

SWITCH 8. INSPECTION 

1. COMPONENT LOCATION 
121 
OVERHEAT SENSOR 

111 
No. IINo. 4 IGNITION COIL 

INSPECTION: P. 17-28 1 
1 TROUBLESHOOTING: P. 5-40 

/ 

POWER TILT SWITCH 

INSPECTION: P. 17-26 1 INSPECTION: P. 17-25 
L I 

STARTER MOTOR 
1 INSPECTION: P. 17-1 3 1 
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131 
ECT SENSOR 

121 

ALTERNATOR 

TROUBLESHOOTING: 
P. 5-28 

\ 
[ I l l  

NEUTRAL SWITCH 

FUEL PUMP UNIT INSPECTION: P. 17-26 

INSPECTION: I? 5-48 
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REMOTE CONTROL BOX 

151 
141 POWER TRIMITILT 
INDICATOR LIGHT SWITCH 
[OIL PRESSURE LIGHT/ 
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CONTROL PANEL 

111 
WARNING BUZZER 

131 
EMERGENCY STOP 
SWITCH 

INSPECTION: P. 17-29 

INDICATOR LIGHT [MILIALTERNATOR INDICATOR LIGHT] 

111 1 
INDICATOR LIGHT 
[MILIALTERNATOR 
INDICATOR LIGHT] , 1 INSPECTION: P. 17-28 1 

[21 
INDICATOR LIGHT 
[OIL PRESSURE LIGHT1 
OVERHEAT LIGHT1 

1 INSPECTION: P. 17-29 1 
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HONDA 

2. MAIN RELAYISEPARATE CASE 

1) Remove the engine cover (P. 3-5) and the silencer case (I? 3-10). 

2) Remove the remote control (throttle and shift) cables (P. 16-11. 

Connect the cables properly by referring to the cableiharness routing (P. 2-31). 

/ 1131 
[I 21 UNDERCASE GROMMET A 

1141 
6 mm WASHER 6 x 40 mm HEX. BOLT INSTALLATION: I? 17-6 

10 N*m (1.0 kgfmm, 7 lbf*ft) 
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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 I REMOTE CONTROL 
CABLE A \ 

131 
PRO, JECTIONS t21 ENGINE UNDERCASE 

[41 INDICATOR [5] REMOTE CONTROL 
3P CONNECTOR CABLE A 

131 
NEUTRAL SWITCH 
2P CONNECTOR REMOTE 

\ CONTROL 

121 \ \  I CABLE A 
WIRE HARNESS 14P CONNECTOR / 

WIRES WIRE CLAMP 

[9] MAIN RELAY / 
4P CONNECTORS [8] CONNECTOR 

BRACKET B 

[I]  [2] REMOTE CONTROL 
REMOTE CONTROL CABLE [SHIFT SIDE1 
CABLE [THROTTLE SIDE1 / 

t61 
INDICATOR 
WIRE 

[51 
SWITCH PANE 

131 
UNDERCASE 
GROMMET A 

CABLE [41 STARTER CABLE 

Page: 355 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

http://www.ReadManuals.Com
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BF115A-130A 

2) Route the starter cable so that the white tape end on the 
cable is on the inner side of the undercase 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. 

1 [THROTTLE SIDE1 
\ 

GROMMET A 
/ 

I CABLE 

PANEL REMOTE CONTROL 
CABLE CABLE [SHIFT SIDE] 
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3. STARTER CABLE/POWER TILT SWITCH 
a. REMOVAL/INSTALLATION 

Disconnect the positive (+) and the negative (-) starter cables from the battery. 

Connect the cables properly by referring to the cable/harness routing (P. 2-31]. 

111 
NEGATIVE (-1 STARTER CABLE 

INSTALLATION: 
Connect the cable at 10' from 
the horizontal line as shown. 

131 
POSITIVE (+1 STARTER CABLE 
1 INSTALLATION: P. 17-10 1 

1101 10 mm WIRE 
HARNESS CLIP 

91 CABLE PLATE / 
INSTALLATION: 
Clamp only the positive (+) starter 
cable as shown. 

191-1 
NEGATIVE (-1 rrq STARTER 
CABLE 

191-2 
POSITIVE (+I STARTER CABLE 

INSTALLATION: 
Set the harness clamp so that the 
opening faces the engine and the 
power tilt switch wire does not 
interfere with the stay. 

141-1 
- WIRE 

141-2 
STAY 

TILT SWITCH STAY 

\ \ POWER TILT SWITCH 
INSPECTION: P. 17-26 

\ 171 
181 UNDERCASE GROMMET G 

CABLE TIE 

Tie up the cable tie and cut the 
cable tie 5 mm (0.2 in) from the 
tie-up point. 
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4. STARTER MOTORISTARTER MAGNETIC SWITCH 

Remove the ECM cover. 

[ I 1  WIRE CLAMP 

INSTALLATION: 
Clamp the positive (+I and the 
negative (-1 terminal wires and 
clamp the starter magnetic 
switch wire. 

Disconnect the positive (+) and the negative (4 starter cables from the battery. t51 
STARTER MAGNETIC 
SWITCH 2P CONNECTOR 

Connect the cables properly by referring to  the cablelharness routing (f? 2-31). 

6 mm WASHER (21 

[I61 
POSITIVE (+) STARTER 
MAGNETIC SWITCH 

SWITCH WIRE 
MAGNETIC SWITCH 
TERMINAL WIRE 

INSTALLATION: P. 17-1 0 

39 N-m (4.0 kgf'm, 29 lbfÃ§ft 

STARTER MOTOR 

ASSEMBLY: P. 17-1 1, 12, 17 and.18 
INSPECTION: P. 17-13 through 16 

191 
54.4 x 3.1 mm 
O-RING 

1 Do not reuse. 1 
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STARTER MAGNETIC SWITCH TERMINAL WIRE 

INSTALLATION: 

<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 Ibf*ft) 

<Negative (-) terminal wire side> 

ill [216 mm HEX. NUT 

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. 

Connect the negative (4 terminal wire to the starter magnetic 

TORQUE: 4.9 Nem (0.5 kgfmm, 3.6 Ibf-ft) 

[41 NEGATIVE (-I\ l̂ ""̂  
TERMINAL WIRE 

After connecting the terminal wires, set the covers over the 
respective terminals securely. 

POSITIVE (+) STARTER CABLE 

switch with the caulked part toward you. 

INSTALLATION: 

1) Connect the positive (+) starter cable at lo0 f rom the 
horizontal line as shown, and tighten the 8 mm hex. nut to 
the specified torque. 

TORQUE: 10.8 N-rn (1.1 kgfom, 8 IbfW 

2) After connecting the cable, set the cover over the terminal 
securely. 

[I] STARTER 
MOTOR 

\ 
8 m m  HEX. 
NUT 

/ 
/ 

/ 

. . 
STARTER 1 O0 
SOLENOID 
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b. DISASSEMBLYIASSEMBLY 

NOTE: 

After assembling the starter motor, apply waterproof sealing agent (Sumitorno 3M padding sealer No. 8533 or equivalent) 
to the mating surface of each part (P. 17-16). 

121 131 
BRUSH HOLDER BRUSH 

1-1 SPRING \ (4) 

BRUSH SET 

I 1 INSPECTION: P. 17-13 1 
11 I 
PACKING , 

1151 
STARTER SOLENOID 11 1 1 
ASSEMBLY ARMATURE 

INSPECTION: P. 17-1 5 INSPECTION: P. 17-13 
ASSEMBLY: 

El21 PLANETARY Visually inspect the commutator 
8 mm FLANGE NUT 1131 STEEL GEAR (3) surface for dust, rust or other damage. 

BALL If necessary, wipe it with a clean lint- 
10.8 N*m (1.1 kgf-m, free cloth. If rusted or damaged, dress 

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). 

131 
PINION GEAR STOPPER 

AR SHAFT STOPPER 

OVERRUNNING 

\ 
161 
GEAR SHAFT ASSEMBLY 

INSPECTION: P. 17-16 

171 
INTERNAL GEAR ASSEMBLY 

ASSEMBLY: 
Check the gear teeth for 
damage before installation. Ã‘ 

17-1 2 
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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. 

1 STANDARD 1 SERVICE LIMIT I 

INSULATION DEPTH 

12.3 mm (0.48 in) 

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. 

7.0 mm (0.28 in) 

STANDARD 

ARMATURE 

Check the armature and shaft gear for wear and damage. 

SERVICE LIMIT 

0.4 - 0.5 mm 1 (0.016 - 0.020 in) 

COMMUTATOR O.D. 

0.2 mm (0.008 in) 

Measure the commutator O.D. If the measurement is less than 
the service limit, replace the armature with a new one. 

1 STANDARD 1 SERVICE LIMIT 1 
1 29.4 mm (1.16 in) 1 28.8 mm (1.13 in) 1 

\ 

COMMUTATOR 

17-1 3 
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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 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. 

17-15 
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OVERRUNING CLUTCH 

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. 

2) Turn the gear shaft assembly by holding the overruning 
clutch. The gear shaft assembly should turn only clockwise. 

If the clutch turns freely in both directions or if i t  does not 
turn at all, replace the overrunning clutch. 

3) Check the pinion gear teeth for wear and damage and replace 
if necessary. 

NOTE: 

If the pinion gear is worn or damaged, the flywheel ring 
gear must be inspected. 

1 CLUTCH \ 

1 121 GEAR SHAFT 

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. 

[ I 1  131 
141 

CAULKING PART 
SWITCH ASSEMBLY AND 

CAULKING PART 
OF CASE 

FRONT BRACKET 
OF CASE [21 MATING SURFACE 

WIRE, GROMMET AND 
REAR BRACKET 

CH MOUNTING 
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PINION GEAR SNAP RING 

DISASSEMBLY: 

Pinion gear snap ring disassembly and reassembly must be 
made with the pinion gear extended. 

Connect to the battery as shown. Turn the switch ON and let 
the pinion gear extend. 

CAUTION: 

Do not turn the switch ON for more than 10 seconds. 

2) With the pinion gear extended, attach a commercially 
available socket or equivalent to the pinion gear. 

Remove the pinion gear stopper from the snap ring by 
tapping on the socket or equivalent. 

3) Remove the snap ring from the groove of the overrunning 
clutch. 

ASSEMBLY: 

) 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. 

3) Install the snap ring in the groove of the pinion gear stopper. 

SNAP RING 

DISASSEMBLY: 

1) Prepare a pipe to the following specifications. 
I.D.: approx. 11 mm (0.4 in) 
O.D.: approx. 15 mm (0.6 in) 
Length: approx. 20 mm (0.8 in) 

121 
SWITCH 

121 OVERRUNNING CLUTCH 

\ 
111 PINION \ 

\ - 
[31 
SOCKET OR 
EQUIVALENT 
O.D.: 28.2 mm (1.1 in) 
I.D. : 23.0 mm (0.9 in) 

/ 
PINION GEAR 
SNAP RING [41 

SNAP RING 
171 
PINION GE 151 
STOPPER GEAR SHAFT 

STOPPER 
[I] PINION GEAR 
161 d 1 L 121 
PINON E A R  r̂ [ q OVERRUNNING 

CLUTCH 
ASSEMBLY I 

2) Raise the gear shaft assembly. Note that the end of the gear 
shaft assembly must be out of the overruning clutch end a 
little at this time. 

111 121 GEAR SHAFT 
PIPE STOPPER 

NOTE: 

1 Take care not to hit the internal oear assembly. 1 

[41 
OVERRUNNING 131 GEAR SHAFT - - 1 CLUTCH ASSEMBLY 

17-1 7 
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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. 

4) Remove the snap ring from the groove of the gear shaft 
assembly. 

ASSEMBLY: 

1) Install a new gear shaft stopper on the gear shaft assembly 
in the same procedure as DISASSEMBLY. 

Install a new snap ring in the groove of  the gear shaft 
assembly. 

2) Raise the overruning clutch, and install the snap ring in the 
groove of the gear shaft stopper. 

FRONT BRACKET/YOKE/BRUSH HOLDER 

ASSEMBLY: 

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 Ibfeft) 
5 x 8 rnrn screw: 2.5 N-m (0.25 kgf-m, 1.8 Ibf-ftl 

[31 
SNAP 

111 - PIPE 

121 
GEAR SHAFT 

RING STOPPER 

[17RPRECTlON 121 

/ 
DENT 

141 1 YOKE 
\ 

[3] FRONT BRACKET 

111 GROMMET 
, / 

121 
DENT 

BRUSH HOLDER \ \ 
ASSEMBLY 131 YOKE 
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5. FUSE BOX/POWER TILT RELAY 
a. REMOVALIINSTALLATION 

Disconnect the positive <+) and the negative (-1 starter cables from the battery. 

Connect the cables properly by referring to the cablelharness routing (P. 2-31). 

151 
HARNESS CLIP (2) 

2P CONNECTOR 

1131 
POWER TILT RELAY 
GROUND WIRE 

INSTALLATION: 
Connect at 90Â from the horizontal 
line as shown. 

r101 '4 / 3OA FUSE BOXES 
21 I 
ELAY BRACKET INSTALLATION: P. 17-20 1 

[ I l l  
10A FUSE BOX 

1 INSTALLATION: I? 17-20 1 

17-1 9 
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30A110A FUSE BOX 

INSTALLATION: 

Install the 30A fuse box identified with the white tape around 
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. 

111 
10A FUSE BOX 

[31 
30A FUSE 

141 WHITE 
TAPE 
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6. REMOTE CONTROL CABLE A/ECM/IGNITION COIL 

Disconnect the positive (+) and the negative (-1 starter cables from the battery, 

Connect the cables properly by referring to the cablelharness routing (I? 2-31). 

INSTALLATION: 2P CONNECTOR 
Tie up the cable tie and cut 
the cable tie 5 m m  (0.2 in) 
from the tie-up point. 

POWER TILT SWITCH 
3P CONNECTOR P. 17-23 

[I51 
WIRE HARNESS CLIP (2) 

Install with the opening 
toward the left. 

1 
[Ill 30A FUSE 

I P  CONNECTOR 

INSTALLATION: P. 17-23 
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Set the clamps in the designated positions securely by referring to the cabletharness routing (I? 2-31). 

141 
CASE GROMMET (4) 

I 

1161 
6 x  16 (2) 

5 N-m (0.5 kgf-m, 3.6 lbf4t) 

[I51 
No. 11No. 4 IGNITION COIL 

1141 
IGNITION COIL 
SUSPENSION '/ (2) 

1131 / 
No. 21No. 3 IGNITION COIL 
1 1 INSPECTION: I? 17-28 1 

INSTALLATION: I? 17-23 

181 
HIGH TENSION 
CORD CLAMP A 

191 HIGH TENSION CORD 
CLAMP B 

1121 CLIP A 
I101 HIGH TENSION CORD 

CLAMP C 
[ I l l  
HIGH TENSION CORD 

Check for the broken or damaged 
insulation before connection. 

17-22 
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8 IGNITION COIL 

INSTALLATION: 

Connect the ignition coil wires to the respective ignition coils as 
shown. 

8 30A FUSE I P  CONNECTOR/lOA FUSE CONNECTOR 

INSTALLATION: 

1) Set the 30A fuse 1 P connector between the libs of the ECM 
case by turning it 180Â° and set the wire between the ignition 
coil suspension and the lib as shown. 

2) Set the IOA fuse connector between the lower lib of the ECM 
case and the ignition coil suspension. 

111 121 
No. 1INo. 4 No. 2/No. 3 
IGNITION COIL IGNITION COIL 

[I  I IGNITtON COIL , , - .  

SUSPENSION 

i31 
IGNITION COIL 
SUSPENSION 

[21 
LIBS 
\ 
\ 

8 REMOTE CONTROL CABLE A A 
CONNECTION: I 
Connect the connectors as shown and set them on the connector 
bracket A. 

ill 141 

MAGNETIC 
L 1 SWITCH CABLE A 

13 I 
TRIM ANGLE 
SENSOR 

:l]REMOTE 
CONTROL 
CABLE A 

121 
POWER TILT 
SWITCH 

ill 
REMOTE 
CONTROL 
CABLE A 

BLUE 
CONNECTOR 

161 
GREEN 

/ CONNECTOR 

-~b*&*-] POWER TILT 
L I - . . - . . - . , RELAY 

[8] RED 
CONNECTOR 
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7,90A FUSE BOX 
a. REMOVALIINSTALLATION 

Disconnect the positive ( + I  and the negative (-1 starter cables from the battery. 

111 
FUSE BOX COVER 

Install with the longer 

131 
121 To POSITIVE (+) 

5xlOmm STARTER CABLE 
SCREW-WASHER (21 I 

1141 
90A SPARE FUSE 

Install the fuse so that you 
can see the stamped side. 

90A FUSE 

INSTALLATION: 
Install the fuse so that the 
stamped side is toward the 
fuse box. 
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8. INSPECTION 
STARTER MAGNETIC SWITCH 

Check the battery condition before starting the inspection. 

Connect the blacwwhite terminal of the starter magnetic switch 
2P connector to the battery positive (+I terminal, and connect 
the blacwgreen terminal to the battery negative (-1 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. 

9OAl3OAl1OA FUSE BOXIFUSE 

Disconnect the positive ( + I  and the negative (-1 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 contin 

Inspection: 

<90A fuse box> 
There must be continuity between the positive 
and the 90A fuse cable. 

ity. 

t) starter cable 

c3OA fuse box (Identified with white taping around the cablesb 
There must be continuity between the positive ( + I  starter cable 
and the positive (4 starter magnetic switch terminal wire. 

c3OA fuse box (Centerb 
There must be continuity between the positive ( + I  starter cable 
and the 30A fuse I P  connector. 

4OA fuse box> 
There must be continuity between the positive (+) starter cable 
and the IOA fuse connector. 

If each fuse is good but continuity is not present as specified, 
replace the starter cable assembly. 

141 POSITIVE (+) STARTER 121 PosfTIvE 
MAGNETIC SWITCH STARTER CABLE 
TERMINAL WIRE 151 1OA FUSE 

21 POSITIVE (+I 161 30A FUSE 
STARTER CABLE 1 P CONNECTOR 

Dl WI 
1OA FUSE 

[81 
30A FUSE 30A FUSE 

BOX 
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NEUTRAL SWITCH 

Attach the tester leads to the two terminals at the neutral switch 
and check for continuity. There should be continuity when the 
switch knob is pushed. 

SWITCH PUSHED 
(Shift lever in "N") 

Continuity I 
SWITCH RELEASED No continuity 
(Shift lever in "F" or "R") 

POWER TILT SWITCH 

POWER TRIMITILT SWITCH 
[Side-mount remote control box type only1 

Attach the tester lead to each terminal and check for continuity. 

M: Continuity 

POWER TILT MOTOR 

Check for continuity between the terminals. 

When the switch is pushed "UP" or "DN" there should be 
continuity between the terminals marked with a circle in the table 
below. 

131 POWER I L T  SWITCH ... 

TRIM ANGLE SENSOR 

Lb 

0 

Attach the tester leads to the trim angle sensor connectors and 

WIB I 

0 
0 

u P 

DOWN 

measure the resistance. 

LC3 

0 

Resistance between 
Light greenlblack and Black 

TRIM ANGLE SENSOR 

4-6kQ 

Resistance between 
Yellow1blue and Black 

3P CONNECTOR 
,, - 

2.7 - 4.3 kC! 
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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 terminals. 

1 Between Green and Black 1 Continuity 1 
1 Between Blue and Black 1 Continuity 1 
1 Between Green and White 1 No continuity 1 
1 Between Blue and White 1 No continuity 1 

2) Connect the wires as shown. There must be continuitylno 
continuity between the terminals shown. 

Use a known-good battery for the test. 

Positive ( + I  battery terminal connected t o  light green 
terminal: 

1 Between Green and Black 1 No continuity 

1 Between Blue and Black 1 Continuity 1 
1 Between Green and White 1 Continuitv 1 
1 Between Blue and White 1 No continuitv 1 

Positive (+I  battery terminal connected to l ight blue 
terminal: 

1 Between Green and Black 1 Continuity 1 
1 Between Blue and Black 1 No continuity 1 
1 Between Green and White 1 No continuity 1 

111 
GROUND WIRE 

Between Blue and White 

131 
Blue 

Continuity I 

['I Light blue ' \ il White 

161 \ 
Light green 

terminal one by 
one. 
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INDICATOR LIGHT [MIL, ALTERNATOR INDICATOR 
LIGHT1 

Use a known-good battery for the test. 

Route the indicator light cable as shown. Connect the switch 1 
to the redlblue terminal and the switch 2 to  the whitelblue 
terminals respectively, and apply the 12V voltage. 

Switch 1 ON: Alternator indicator light should be ON. 
Switch 2 ON: MIL should be ON. 

PULSER COIL 

Measure the resistance between the terminals shown. 

1 Orange and Brownlblue 1 

Resistance between 
GrayWhite and BrownlRed 

Resistance between 

For pulser coil replacement, see page 6-9. 

970 - 1,170 Q 

IGNITION COIL 

<Primary side resistance> 

Measure the resistance of the primary coil between the two 
terminals. 

<Secondary side resistances 

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. 

- -  

1 Resistance 1 
For ignition coil replacement, see page 17-22. 

111 
ALTERNATOR 

LIGHT 

171 Switch 1 

121 MIL 

111 121 
Brown/Blue BrownIRed 
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OIL PRESSURE SWITCH 

I )  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. 

IG BAT LO ST 
(Black/ (Whitel (Black/ (Black/ 
Red) Black) Yellow) White1 

ON 0 0 
START ~---c 0 
M: Continuity 

INDICATOR LIGHT [OIL PRESSURE LIGHT, OVER- 
HEAT LIGHT] 

Use a known-good battery for the test. 

Apply 12V to the Blff [Grl terminal and connect the switches I, 
2, and 3 to the El, R, and Y terminals respectively. 

When SWI is ON: The green lamp should turn on. 
When SWl 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. 

1 Emeraencv s t o ~  switch c l i ~  1 Continuity 1 

[2] GREEN LAMP 1 

- -  - -  

Engaged 

Disengaged 

Enaaaed and button ~ushed  

BIIY [Grl 
131 12v 

141 BAlTERY 
The color in brackets is for the side-mount remote 
control type only. 

No 

Yes 

Yes 

111 SWITCH CLIP 
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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. 

THROlTLE SWITCH [Side-mount remote control 
type onJy1 

Attach the tester leads to the two terminals at the throttle switch 
and check for continuity. There should be continuity when the 
switch knob is pushed. 
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I. PROGRAMMED FUEL INJECTION SYSTEM (PGM-Fl) 

I .  PROGRAMMED FUEL INJECTION SYSTEM (PGM-Fl) 
The BFlI5NBFI3OA outboard motor is equipped with a programmed fuel injection system (PGM-Fl) which allows accu- 
rate fuel control and thereby achieves high output power and low fuel consumption. It also has the following features. 

0 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. 

SENSOR 2 

1 MAPSENSOR 1- 

TP SENSOR R 
ECT SENSOR u 

BAllERY VOLTAGE D 

ECM 

BASIC INJECION 
DURATION 

1 COMPENSATION 1 

VOLTAGE 

- 

- 

FUEL PUMP CONTROL 

No. 1 /No. 4 
FUEL INJECTOR 

* 

No. 2/No. 3 
FUEL INJECTOR 1 

ACCELERATION1 
DECELERATION 
COMPENSATION 

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. CYLINDER  COMPRESSION^ COMBUSTION 1 EXHAUST 1 
OPERATION CYCLE 

1 COMBUSTION 1 EXHAUST 1 OPERATION CYCLE 

No. 2 CYLINDER 

No. 4 CYLINDER 
OPERATION CYCLE EXHAUST SUCTION COMPRESSION COMBUSTION 1 EXHAUST 1 SUCTION 

OPERATION CYCLE 

PULSER COIL SENSOR 1 A A 
v V / 

PULSER COIL SENSOR 2 A A A A v v v v 

SUCTION 

CASE A 1 

COMPRESSION COMBUSTION EXHAUST SUCTION COMPRESSION 

CASE B 

NO. 1  FUEL^ 
INJECTOR 

No.2 FUEL / 1 
INJECTOR 

I 1 
No. 3 FUEL : 
INJECTOR ! 

I 

NO. 4 FUEL 1 
INJECTOR : 

No. 1 FUEL ! 
INJECTOR i 

No. 4 FUEL 
INJECTOR 

I 
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0 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. 

0 Compensation of injection amount 

Content Compensation item 
Related sensor and input 
information 

At acceleration 

At high load 

At deceleration 

MAP sensor 
TP sensor 

TP sensor 

Increase the fuel injection amount when the intake mani- 
fold vacuum or the throttle angle exceeds the given value. 
It also compensates the injection amount according to the 
engine temperature when i t  is low. 

TP sensor 

gular velocity of the throttle valve during deceleration, and 
decreases the injection amount during deceleration with 

Increases the fuel injection amount according to the angu- 
lar velocity of the throttle valve during acceleration. 

Decreases the fuel injection amount according to the an- 

1 the throttle valve close to the full-close position. 

Compensates the fuel injection amount according to the 
suction air temperature. 

Suction air temperature 

Engine temperature 1 ECT sensor 

IAT sensor 

I When the engine temperature is low, it increases the fule 
injection amount according to the intake maniold vacuum. 

Battery voltage 1 Battery voltage signal 1 Compensates the delay of the fuel injector operation caused 
bv the chanae or fluctuation of the batterv voltaae. 

Gradually decreases the large injection amount after the 
engine starts. 

Right after engine start 
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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 I/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. 5-61 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. 

PULSE COIL SENSOR 1 

1 PULSE COIL SENSOR 2 

TP SENSOR 

ECT SENSOR 

OVERHEAT SENSOR 

1 IATSENSOR 

1 OIL PRESSURE SWITCH 

NEUTRAL SWITCH 

ALTERNATOR INDICATOR 
SIGNAL 

................. No. 1 FUEL INJECTOR 

INJECTION : 
CONTROL No. 4 FUEL INJECTOR 

. 
IGNITION 
TIMING 
CONTROL 

IDLE 
CONTROL 

FAIL-SAFE 
FUNCTION 

No. 2 FUEL INJECTOR 

No. 3 FUEL INJECTOR 

FUNCTION IAC VALVE 
................. 

; 
L No. 1 IGNITION 

2 ;  COIL 
SPARK PLUG 

0 :  - ,  
z :  No. 2 IGNITION 
5 -  COIL 

SPARK PLUG 

3 :  .m.~pl OIL PRESSURE LIGHT 

WARNING BUZZER h-c 
OVERHEAT UGH1 K 

TACHOMETERPULSE K 
LIGHT 
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0 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 

I I 
PULSER COIL ELECTRICALLY 
SENSOR 1 ON TIME 

IGNITFR 

I ' I l l  'Ã‘Ã‘̂ Ã 

ECT SENSOR ENGINE TEMPERATURE -- 
COMPENSATION 

IAT SENSOR SUCTION AIR TEMPERATURE -- 
COMPENSATION 

IDLING COMPENSATION 

0 Ignition timing compensation 

-1 IGNITERCOIL 1 

SPARK PLUG f3 

Related sensor and input 
Compensation item 

information 
Content 

Idling compensation 

Low temperature 
compensation 

Pulser coil sensor, 
TP sensor 

ECT sensor 

Controls the idle speed to the target speed by retarding 
the ignition timing when the idle speed increases and by 
advancing the timing when the idle speed drops. 

To obtain good running performance, it advances the igni- 
tion timing according to the engine temperature when it is I low. 
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Idle 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 

- 
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PULSER COIL 
1 

ECTSENSOR 

IATSENSOR 

i TARGET IDLE - 
SPEED 

- *  

<Ãˆ- 
+ 

* 
_^ TPSENSOR 

FAST IDLE TABLE 

COMPENSATION 
AIR TABLE 

-[ 

- 
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Oil alert system 

When the oil pressure switch mounted on the cylinder block detects low oil pressure, the signal is transmitted to the ECM 
to alert the condition. The green oil pressure light turns OFF and the warning buzzer emits the continuous sound this time, 
then the engine speed drops to 1,800 min-' (rpml. 
The engine returns to the normal speed gradually when the problem is corrected. 

ENGINE LOW OIL 
SPEED PRESSURE detectred. 

1 PROBLM CORRECTED 

TIME 
(DURATION) 
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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-I (rpm). If the ECM detects overheating again 10 seconds after the engine 
speed dropped, it drops the engine speed further to 1,000 min-I (rpm). The ECM stops the engine if it still detects overheat- 
ing 10 seconds after the engine speed dropped to 1,000 min-I (rpm). 
The engine returns to the normal speed gradually when the problem is corrected. 

ENGINE SPEED 
[mid (rpmll 

UNDER WAY - 
SPEED 

1,800 min-I (rpm) ,. 

OVERHEATING 
DETECTED 

ENGINE SPEED 
DROPS 

TIME 
(DURATION) 
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Alternator warning system 

The regulator built in the alternator has the abnormality detection function. When it detects either of the following abnor- 
malities, the alternator indicator light turns ON, and the abnormality signal is transmitted to the ECM. The ECM in turn 
signales the abnormality with an intermittent buzzer sound. 

1 Abnormality 1 Description I 
Stop of power generation 

Warning when the alternator is not generating power (e.g. alternator at a stop, open 
excitation circuit inside alternator, etc.) 

Disconnected sensing terminal 
Warning when the battery voltage sensing terminal (S terminal) is disconnected 
(e.g. connector disconnected, open circuit in harness). 

Disconnected charging output 
terminal 

- 

L o w  voltage 

Warning when the battery charging output terminal (B terminal) is disconnected 
(e.g. eyelet terminal disconnected, open circuit in harness). 

Overcharge 

1 
- 

Warning when the battery voltage drops to approximately 70V or below (warning 
for prevention of dead battery caused by excessive application of electric load, etc.) 

Warning when the battery voltage exceeds the regulator adjustment voltage re- 
gardless of the alternator generating the power (protection of battery and other 
equipment). 

Overrev limiter system 

The ECM interrupts the ignition at all cylinders when the engine speed is 6,350 Â 50 min-' (rpm). 
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Indicator lightlbuzzer operation mode list 

See the following table for problem indication of the alervwarning system (including the PGM-FI warning system). 

OIL PRESSURE 
LIGHT (GREEN) 

ALTERNATOR 
INDICATOR 
LIGHT (RED) 

\ OVERHEAT LIGHT (RED) 

Oil pressure 
light (Green) 

0 N 
(2 sec.) 

0 N 

OFF 

ON 

OFF 

ON 

ON 

OFF 

ON 

ON 

OFF 

ON 

SensorAight Problem 

Oil pressure 

MIL (RED) 

with sensor 

Overheat 
sensor 

OFF 

OFF 

OFF 

ON 

0 N 

OFF 

OFF 

OFF 

ON 

OFF 

OFF 

ON 

Engine condition 

At start 

Normal operation 

Low oil pressure 

Overheat 

Low oil pressure & 
overheat 

Abnormal alternator 

Abnormal PGM-FI 

Low oil pressure & 
abnormal alternator 

Overheat & abnormal 
alternator 

Abnormal PGM-FI & 
abnormal alternator 

Low oil pressure & 
abnormal PGM-FI 

Overheat & abnormal 
PGM-FI 
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system 

Altenator 
warning 

ON 

OFF 

OFF 

OFF 

OFF 

ON 

OFF 

ON 

ON 

ON 

OFF 

OFF 

Control 

Overheat 
light (Red) 

ON 
(2 sec.) 

OFF 

OFF 

ON 

0 N 

OFF 

OFF 

OFF 

ON 

OFF 

OFF 

0 N 

switch 

0 N 

OFF 

ON 

OFF 

ON 

OFF 

OFF 

ON 

OFF 

OFF 

ON 

OFF 

of lightlbuzzer 

Alternator 
indicator 
light 

ON 

OFF 

OFF 

OFF 

OFF 

ON 

OFF 

ON 

ON 

ON 

OFF 

OFF 

MIL (Red) 

(2 set.) 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

OFF 

OFF 

ON 

ON 

ON 

Warning 
buzzer 

Sounds 
twice when 
switch is ON 

OFF 

ON 
(Continuous 

ON 
(~ontinuous] 

ON 
(Continuous] 

ON 
(~ntermittent] 

ON 
(Intermittent] 

ON 
(continuous) 

ON 
(Continuous) 

ON 
(Intermittent) 

ON 
(Continuous) 

ON 
(Continuous) 
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BF115A@BF130A Paper Book Part No. 66ZW500Z 

This  supp lemen t  descr ibes t h e  ma jo r  d i f fe rences 
between t h e  f o l l o w i n g  mode ls  o f  t h e  Honda 
BFI 15A-BF130A outboard motors. 

1 MODEL 1 FRAME SERIAL NUMBER 1 

For service informat ion which is not covered i n  this 
supplement, please refer to the base shop manuals, part 
number 66ZW500. 

BF115A 

BF130A 

Pay attention to these symbols and their meaning: 

BZBD-1300380 and subsequent 

BZBE-1302203 and subseauent 

Indicates a strong possibility of severe 
personal injury or loss of life if instructions are not 
followed. 

CAUTION: Indicates a possibility of personal injury or 
equipment damage if instructions are not followed. 

ALL INFORMATION, ILLUSTRATIONS, DIRECTIONS 
AND SPECIFICATIONS INCLUDED I N  THIS 
PUBLICATION ARE BASED O N  THE LATEST 
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. 

CONTENTS 

OUTLINE OF CHANGES 

PROPELLER/GEAR CASE/EXTENSION 
CASE 

Honda Motor Co., Ltd. 
Service Publications Office 

The marked section contain no changes. They are not 
covered in this manual. 

Date of Issue. March, 2002 
@ Honda Motor Co., Ltd. 
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OUTLINE OF CHANGES BFII~A~BFI~OA 

\ [2] Model 

[I] Item 

t51 
Reverse bevel 
gear 
(LD and XD type 
only) 

181 
Taper roller 
bearing 

[3] After modifications 

[61 Reverse bevel gear shim being eliminated: 

[91 
30 x 62 x 40 TAPER 

BEARING 

[4] Before modifications 

D O 1  
30 x 62 x 21.25 TAPE 

1 ROLLER BEARING 
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CASE BFI 15A*BFI3OA 

1. VERTICAL SHAFTIBEVEL GEAR 3. SHIM POSITION 
2. SHIM SELECTION 4. BACKLASH ADJUSTMENT 

I .  VERTICAL SHAFTIBEVEL GEAR 
a. DISASSEMBLY/REASSEMBLY 
I )  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 s h o ~  manual). 
3) Remove the 64 mm lock nut using the special tool (P. 12-25 of the base shop manual). 

REMOVALIINSTALLATION: P. 12-2 
Check for rust and damage. 
Replace together wi th  the outer 
race as a set if necessary 
Apply gear oil to the circumference 
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e 3 0  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. 

) 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 shah B 

11 I 
PLASTIC 
HAMMER 

\ 

[21 
TAPER ROLLER 
BEARING (INNER 

Dl I 
UNIVERSAL BEARING 
PULLER (Commercially 
available) 

UNIVERSAL BEARING 
PULLER ~Commerciallv 

[2J '< 

TAPER ROLLER BEARING 
(INNER RACE) 

111 

/ 
VERTICAL SHAW 

121 
DRIVE SHAFT B 

131 
TAPER ROLLER 
BEARING (INNER 

/RACE) 

141 
(Apply gear oil t o  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 

[I] PRESS 121 
1 1 PINION GEAR 

VERTICAL 

TAPER ROLLER 

Both ends must 
set on the inner 

DRIVE SHAFT B 
07964-MBOO200 

\ 
161 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) i f  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 
with a shop towel and a degreasing cleaning solvent. 

2) Install the pinion gear on the vertical shaft and tighten the 
pinion gear nut to the specified torque. 

TORQUE: 132 N-m (13.5 kgfm, 98 lbf-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), 

3) 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 

4) Set the both tools on both sides of the projection on the 
vertical shaft so that the side of the special tool stamped 
w i th  the tool  number faces and tapered faces t o  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. 

[ I ]  PINION GEAR 
NUT 

Dl 
VERTICAL SHAFT 

[j-'zz] 
121 PINION GEAR SIDE 

GAUGE ADAPTER, 
I00 mm 

BEARING SIDE 

1 [ I ]  MEASUREMENT SURFACE 

[GI 
Tool must n 
on the nut. 

[51 
PINION GEAR 
NUT 

TOOL NO. 
STAMPED 
SURFACE 

I [ I ]  MEASUREMENT 
SURFACE 

131 PROJECTION ON 
VERTICAL SHAm 
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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, I00 mm 

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. 

111 
DEPTH GAUGE 
(Commercially + 
available) 

GAUGE ADAPTER, 

07OPJ-ZY30100 

111 INNER RACE 

[ I ]  OUTER R-ACE 
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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 value using the vertical shaft 
length (distance 0) obtained i n  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 m m  (0.20 in): 
142.3 + 5.2 - 147.45 = 0.05 

Therefore, the calculation value is 0.05 mm (0.002 in). 

12)Cross reference the calculation value and the engagement 
mark located on the tr im tab installation part of the gear 
case, and select the shim of the appropriate thickness from 
the shim selection table accordingly. 

Shim type table 

GEAR 

[I] Parts name 

[3] Pinion gear shim A 

[4] Pinion gear shim B 

[51 Pinion gear shim C 

[6] Pinion gear shim D 
[21 ENGAGEMENT / 

[2] Thickness 

0.10 mm (0.0039 in) 

0.15 mm (0.0060 in) 

0.30 mm (0.01 18 in) 

0.50 mrn (0.0197 in) 
. . 

MARK 
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Pinion gear shim selection table 
[3] Unit: m m  (in) 

[21 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) 

[3] Unit: m m  (in) 

121 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) 

How to read shim selection table 
When the engagement mark on the gear case is E and the calculation value 0.20 m m  (0.008 in) or more and less than 
0.25 m m  (0.01 in), the shim thickness is 0.45 mm (0.018 in). (See Example 1 below.) 
When the calculation value is 0.15 mrn (0.006 in) or more and less than 0.20 rnm (0.008 in), the shim thickness is 0.50 
m m  (0.020 in). (See Example 2 below.) 

[I] Example 1: [41 Unit: m m  (in) [5] Example 2: [4] Unit: m m  (in) 

131 0.25 mm (0.010 in) or above to 
less than 0.20 m m  (0.008 in) 

h 

0.45 m m  (0.018 in) 

[2] Calculation value [2] Calculation value 

I \ I  [6] 0.20 mrn (0.008 in) or above to 
less than 0.15 m m  (0.006 in) 

0.50 mm (0.020 in) I 
Shim combination 

To obtain 0.45 mrn (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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Â¥FORWAR BEVEL GEAR SHIM 
<LD and XD types> 
1) Assemble the outer race and the inner race of the new 50 x 

82 x 21.5 taper bearing. 

2) Measure the bearing height (distance F) from the outer 
race end to  the inner race end as shown, and record the 
measurement. 

3) Determine the calculation value using the bearing height 
(distance F) and the following formula. 

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) 

4) Cross reference the calculation value and the engagement 
mark located on the trim tab installation part of the gear 
case, and select the shim of  the appropriate thickness from 
the shim selection table accordingly. 

Shim type table 

1 131 Forward bevel gear shim A 1 0.10 mrn (0.0039 in) 1 
[I] Parts name 

1 [4] Forward bevel gear shim 6 1 0.15 mm (0.0060 in) 1 

[21 Thickness 

1 [5] Forward bevel gear shim C 1 0.30 mm (0.01 18 in) 1 
1 [61 Forward bevel gear shim D 1 0.50 m m  (0.0197 in) 1 

Forward bevel gear shim selection table 

[2] OUTER RACE 

111 
ENGAGEMENT 
MARK 

[31 Unit: mm (in) 

Refer to page 12-7 for information on how to read the shim selection table and shim combination. 

I\ 
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<LCD and XCD types> 
1) Assemble the outer race and the inner race of the new 50 x 

82 x 21.5 taper bearing. 

2) Measure the bearing height (distance F) from the outer 
race end to the inner race end as shown, and record the 
measurement. 

3) Measure the height of the 50 x 82 x 21.5 taper bearing 
inner race (distance J) and record it. 

4) 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). 

5) 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 [ I ]  Parts name 1 [2] Thickness 1 

1 141 Forward bevel gear shim B 1 0.15 rnrn (0.0060 in) 1 

- -- - 

Forward bevel gear shim selection table 

[5] Forward bevel gear shim C 

[6]  Forward bevel gear shim D 

[I] INNER RACE 

0.30 mm (0.01 I 8  in) 

0.50 mm (0.0197 in) 

[ I ]  50 x 82 x 21.5 TAPER I I 

BEARING (INNER RACE) 

ENGAGEME 
MARK 

/'I [2] GEAR CASE 

[3] Unit: mm (in) 

[2] Calculation value 
I I I I I I 

Refer to page 12-7 for information on how to read the shim selection table and shim combination. 
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Â¥REVERS BEVEL GEAR SHIM (LCD and XCD types 
only) 

Refer to  the  engagement mark located on the t r im  tab 
installation part of the gear case, and select the shim of the 
appropr iate thickness f r om the  sh im selection tab le  
accordingly. 

Example: 
When the engagement mark on the gear case is 3, the 
appropriate shim thickness should be 0.55 mm (0.022 in). 

Shim type table 

1 [4] Forward bevel gear shim I3 1 0.15 mm (0.0060 in) 1 

[I] Parts name 

[3] Forward bevel gear shim A 

1 [51 Forward bevel gear shim C 1 0.30 mm (0.01 I8 in) 1 

[2] Thickness 

0.10 mm (0.0039 in) 

1 [6] Forward bevel gear shim D 1 0.50 mm (0.0197 in) 1 

Reverse bevel gear shim selection table 

1 [I] Engagement mark on the gear case 1 [21 Thickness 1 
1 1 1 0.65 mrn (0.026 in) 1 

1 4 1 0.50 mm (0.020 in) 1 

. ---- 

2 

3 

1 5 1 0.45 mm (0.018 in) 1 

0.60 rnrn (0.024 in) 

0.55 mm (0.022 in) 

1 6 1 0.40 mrn (0.016 in) 1 
Refer to page 12-7 for information on how to  read the shim 
selection table and shim combination. 

CASE 
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@THRUST SHIM (LCD and XCD types only) 
Remove the 50 x 82 x 21.5 m m  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), 
21.4-21.5=-0.1 

Therefore, the calculation value is -0.1 mm (-0.004 in), 

3) Cross reference the calculation value and the engagement 
mark located on the tr im 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 [I] Parts name 

[4] Thrust shim B 

1 [5] Thrust shim C 
1 161 Thrust shim D 

[2] Thickness 

0.10 mm (0.0039 in) 

0.15 mm (0.0060 in) 

0.30 mm (0.01 18 in) 

0.50 rnrn (0.0197 in) 

Thrust shim selection table [3] Unit: m m  (in) 

[2] Calculation value 
I I 

Refer to page 12-7 for information on how to read the shim 
selection table and shim combination. 

[ I ]  50 x82x21.5  mm TAPER 1 BEARING (INNER RACE! 
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3. SHIM POSITION 
OLD and XD types 

[I1 
30 x 62 x 40 TAPER ROLLER 
BEARING (Inner race) 

[lo] VERTICAL SHAFT 4 

PI 
30 x 62 x 40 TAPER ROLLER 
BEARING (Outer race) 

131 
50 x 82 x 21.5 TAPER 

B E A R I N G  (Inner race) 

[41 
FORWARD BEVEL 
GEAR SHIM 

. . 
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@LCD and XCD types 

[I21 VERTICAL SHAFT s 
[I 11 PINION 

\. 

1 132 N-m (13.5 kgf-rn, 1 \ 1' ^ 

SELECTION: P. 12-9 
ADJUSTMENT: P. 12-1 5 
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4. BACKLASH ADJUSTMENT 
OFORWARD 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) 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 kgfm, 3.6 lbf-ft) 

Turn the vertical shaft 5 to 10 turns clockwise. 

TOOLS: 
Puller jaws 
Puller bolt 

2) 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. 

3) 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. 

4) 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). 

1 Standard value 1 0.12 - 0.29 mm (0.005 - 0.01 1 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 07WPK-ZW50100 
Backlash indicator tool 07SPJ-ZW0030Z 
Dial indicator adapter kit 07SPJ-ZW0040Z 

(-szT] 
[ I 1  
PULLER JAWS 
07SPC-ZWOOI OZ 

121 

[G] 
[ I ]  VERTICAL SHAR 

INDICATOR - - -  
ATTACHMENT 121 
07WPK-ZW50100 BACKLASH 

& INDICATOR TOOL 

VERTICAL SHAFT I 
[31 1 
DIAL GAUGE 
(Adjust the dial gauge 
needle at line "2" of the 
backlash indicator tool.) 
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<LCD and XCD types only> 
Forward bevel gear backlash adjustment must be made after 
adjusting the reverse bevel gear backlash (P. 12-16). 

1) 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 
Puller bolt 

2) 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, 

3) 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. 

4) 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 rnm (0.008 in). 

1 Standard value 1 0.12 - 0.29 mm (0.005 - 0.01 1 in) 1 
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. 

5) 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 k i t  07SPJ-ZW0040Z 

[-zx] 
111 
PULLER JAWS 
07SPC-ZWOOI OZ 

[21 

[-z-Zz--j 
[I] VERTICAL SHAFT 

INDICATOR - .  

ATTACHMENT 121 
07WPK-ZW50100 BACKLASH 

\ INDICATOR TOOL 

VERTICAL SHAFT I 
131 I 
DIAL GAUGE 
(Adjust  t h e  d ia l  gauge 
needle a t  l i ne  "2" of t h e  
backlash indicator tool.) 
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OREVERSE 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 propeller 
shaft holder (P.12-19 of the base shop manual), and adjust 
the reverse bevel gear backlash. 

1) 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-rn (0.5 kgf-m, 3.6 Ibf-ft) 

Turn the vertical shaft 5 to  10 turns clockwise. 

TOOLS: 
Puller jaws 
Puller bolt 

2) 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. 

3) 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: 
t I 

Do not turn the propeller shaft when turning the vertical 
shaft. 

4) Obtain the reverse bevel gear backlash using the dial 
gauge runout and the following formula. 

Formula: 
Dial gauge runout x 1.03 = Backlash 

Example: 
When dial gauge runout is 0.195 mm (0.0077 in): 
0.195 x 1.03 = 0.20 

Therefore, the backlash is 0.20 mm (0.008 in). 

If the backlash is too large, increase the forward bevel gear 
shim thickness and recheck the backlash. 

Standard value 

If the backlash is too small, reduce the forward bevel gear 
shim thickness and recheck the backlash. 

0.12 - 0.38 mm (0.005 - 0.015 in) 

TOOLS: 
Vertical shaft indicator attachment 07WPK-ZW50100 
Backlash indicator tool 07SPJ-ZW0030Z 
Dial indicator adapter k i t  07SPJ-ZW0040Z 

[I] PROPELLER 
SHAFT HOLDER 

JAWS rn 
[3 I / 
PULLER BOLT 
07SPC-ZW0011Z 

[Gz-] 
[I] VERTICAL SHAFT 

INDICATOR --- 
ATTACHMENT 1 4  
07WPK-ZW50100 BACKLASH 

v INDICATOR TOOL 

VERTICAL SHAFT 

131 I 
DIAL GAUGE 
(Ad jus t  t h e  d ia l  gauge 
needle a t  t ine "2" of t h e  
backlash indicator tool.) 
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*THRUST CLEARANCE ADJUSTMENT (LCD and XCD 
types only) 

Adjust the thrust clearance after replacing the forward bevel 
gear shim. 
1) Be sure that the bearing holder assembly is tightened 

against the propeller shaft holder to the specified torque 
securely (P. 12-21 of the base shop manual). 

Note that the shift slider and the clutch shifter are not 
mounted. 

2) Set the propeller shaft holder assembly on the fixing tool 
as shown, and tighten with the bolts securely (P. 12-19 of 
the base shop manual). 

3) Attach the tip of the dial gauge to the propeller shaft end 
perpendicularly. 

4) Move the propeller shaft up and down and read the runout 
of the dial gauge. It should be within the specified range. 

5) If the thrust clearance is larger than the specification, 
increase the thrust shim thickness and recheck the thrust 
clearance. 

Runout 

If the thrust clearance is smaller than the specification, 
reduce the thrust shim thickness and recheck the thrust 
clearance. 

0.2 - 0.3 mm (0.008 - 0.012 in) 
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SF 1 1 5A-BF 1 30A Paper Book Part No. 66ZW500Y 

This supplement describes the major differences 
between the following models of the Honda BFI 15A 
and BF130A outboard motors. 

MODEL 

l 5  

For service information which is not covered in this 
supplement, please refer to the BFI 15A-BF130A base 
shop manuals, (part  number 66ZW500 and 
66ZW500Z). 

- 

FRAME SERIAL NUMBER 
BZBD-1300690 and subsequent 

' BZBG-1300035 and subsequent 

BF130A 
L 

Careful observance of these instructions will result in 
better, safer service work. 

BZBE-1302748 and subsequent 
BZBH-1300363 and subsequent 

Pay attention to these symbols and their meaning: 

^^^^^^^g 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 

The marked sections contain no changes. They are 
not covered in this manual. 

Date of Issue: November, 2002 
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OUTLINE OF CHANGES 

11 Item 1 
41 CYLINDER HEAD 

[51 CYLINDER HEAD 
GASKET 

[71 THERMOSTAT 

[21 After modification 

161 WATER GALLERY 

[6] WATER GALLERY 

181 
Start opening 58 OC - 62 "C (136 OF - 144 OF) 
Fully open 70 OC (158 OF1 

131 Before modification 

191 
Start opening 70 OC - 74 "C (158 OF - 165 OF) 
Fully open 82 OC (180 OF) 

1 
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[41 FUEL PIPE 

[51 VAPOR SEPARATOR 

161 WATER SEPARATOR 

[21 After modification [31 Before modification 

-- 

2 
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2. SERVICE INFORMATION 
1. TUBE ROUTING 

1. TUBE ROUTING 

111 PRESSURE REGULATOR 

/ 
I61 FUEL TUBE 

151 FUEL HOSE 

AIR 
/ 

\ [31 VAPOR 

[4] FUEL TUBE D 

VENT TUBE A 

; SEPARATOR 

2- 1 
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FUEL TUBE D 
\ 

[ I ]  AIR VENT TUBE B 

/' [21 AIR VENT TUBE A 

/ 
1141 3-WAY JOINT 

1131 WATER TUBE A 

[I21 FUEL HOSE 

\ 181 FUEL CONNECTOR B 
1101 
14 mm CLIP 

[ I l l  3.5 x 6.5 x 200 mm TUBE 

2-2 
Page: 418 - Honda BF115A, BF130A Outboard Motors Shop Manual - http://www.ReadManuals.Com 

http://www.ReadManuals.Com


3. MAINTENANCE 
- - - - 

1. MAINTENANCE SCHEDULE 2. WATER SEPARATOR 

1. MAINTENANCE SCHEDULE 
REGULAR SERVICE PERIOD (2) 

Item Perform at every indicated month or operating 
hour interval, whichever comes first. 

Engine oil Check level 

Change 

Each After 
use use 

- 
Gear case oil Change 

Engine oil filter Replace 

Timing belt Check-adjust 

ACG belt Check-adjust 

Balancer belt Check-adiust 

Throttle linkage Check-adjust 

Idling speed Check-adjust 

Valve clearance Check-adjust 

Spark plug Check-adjust 

Replace 

Propeller and cotter pin Check 

Anode metal Check 

Lubrication Grease 

(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. 

0 

0 
0 
0 

Water separator Check 

Fuel tank and tank filter Clean 

Fuel filter Check 

Replace 

Fuel filter (high pressure side) Replace 

Thermostat Check 

Fuel line Check 

Replace 

Battery and cable connection Check level-tightness 

, Bolts and nuts Check-tightness 
t 

Crankcase breather tube Check 

1 Cooling water passages Clean 

3-1 
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0 
0 
0 
0 

0 

0 
0 

3-4 

3-3 

3-19 

3-13 

3-15 

0 
0 

0 

0 

0 

0 (1) 

0 

0 

0 

5-31 

5-31 

3-5 

3-5 

0 (1)  

12-1 

8-5 

2-50 

0 

0 

- 

- 

2-45 
- 

Every 2 years (If necessary) 

0 
0 

0 

*3-2 

3-10 

3-9 

5-76 

*5-2 

8-4 

5-44 

0 
0 

0 (3) 

0 
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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. 

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 UD 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. 

1) Remove the three 5 x 12 m m  pan screws and the sepa- 
rator bowl. 

2) Clean the water or sediment in the bowl. 

Reassem bly: 

Replace the O-ring and reassemble the water separator. 
Tighten the three 5 x 12 m m  pan screws to  the specified 
torque. 

TORQUE: 3.4 N-m (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. 

I [I 1 HOSE CLIPS 

SEPARATOR 

1 131 WATER SEPARATOR 

[I] SEPARATOR BODY 

171 
SEPARATOR 
BOWL 

X I  ) A,' 131 SUSPENSION 
STRAP 

161 
5 x l 2 m m  
PAN SCREWS (3) 

131 
SUSPENSION 
STRAP \ 

SEPARATOR 
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5. PROGRAMMED FUEL INJECTION (PGM-FI) i w  i 5Amw1 so* 

1. FUEL LINES 3. VAPOR SEPARATORIFUEL PUMP UNIT 
2. FUEL STRAINER (HIGH PRESSURE SIDE) 

1. FUEL LINES 
n HOW TO RELIEVE FUEL PRESSURE 

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 (4 
terminal before relieving the fuel pressure. 
Replace the sealing washer when the service check bolt is 
loosened or removed. 

Remove the engine cover (P. 4-1 of the base shop manual). 

Set a wrench on the service check bolt beside the fuel 
strainer (high pressure side). 

Place a shop towel or equivalent material over the ser- 
vice check bolt. 

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

After relieving the fuel pressure, remove the service 
check bolt and replace the sealing washer with a new 
one. Tighten the service check bolt with the specified 
torque. 

TORQUE: 12 N-m (1.2 kgfom, 9 Ibfoft) 

FUEL PRESSURE MEASUREMENT 

Relieve the fuel pressure according to "How to relieve 
fuel pressure" shown above. 

Remove the service check bolt and set the special tool 
in the threaded bolt hole. 

^ Â ¥ t t  CHECK BOLT 
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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. 

3) Disconnect the pressure regulator vacuum tube from 
the pressure regulator, and clamp the vacuum tube. [ I ]  PRESSURE REGULATOR 

5) When the fuel pressure is outside the specified standard 
pressure, check the following. 

Standard fuel  pressure 
[ A t  id le speed o f  750 & 

50 roml 

-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. 5-31. 
Check the fuel pump unit (Inspection: P. 5-48 of the 
base shop manual). 

265 - 314 kPa 
(2.7 - 3.2 kgf/cm2, 

38 - 46 mi) 

6) After check, replace the sealing washers with the new ones 
and tighten the service check bolt to the specified torque. 

TORQUE: 12 N-m (1.2 kgfm, 9 lbf0ft) 

2. FUEL STRAINER (HIGH PRESSURE 
SIDE) 

Disconnect the battery cable from the battery negative (4 
terminal before relieving the fuel pressure. 
Replace the sealing washer when the service check bolt is 
loosened or removed. 
Catch the draining gasoline from the filter to avoid conta- 
minating the engine parts with the gasoline. 

Gasoline is highly flammable and explosive. 

You can be burned or seriously injured when handling fuel. 

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

Replace the fuel strainer (high pressure side) at the replace- 
ment interval shown or in the following case. 

Regular replacement period of every 2 years or 400 oper- 
ating hours. 
When the fuel pressure does not reach 265 - 314 kPa (2.7 
- 3.2 kgf/cm2, 38 - 46 psi) with the pressure regulator vac- 
uum tube connected, be sure that the fuel pump and the 
pressure regulator are normal, and replace the fuel strain- 
er (high pressure side). 

[2] VACUUM TUBE 
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Replacement: 

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 N-m (1.2 kgf-m, 9 Ibf-ft) 

[I I STRAINER COVER 

\ 121 5 mm SCREW 131 

181 FUEL 1 151 
PUMP [61 FUEL STRAINER 
CASE STRAINER PACKING 
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3. VAPOR SEPARATORIFUEL PUMP UNIT 

Disconnect the battery cable from the battery negative (-1 
terminal. 

Relieve the fuel pressure before removing the vapor sep- 
arator (P. 5-1 ). 

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 engine cover and rear separate case (P. 4-1 
of the base shop manual). 

Relieve the fuel pressure and remove the engine oil 
dipstick. 

Drain the vapor separator (P. 3-23 of the base shop 
manual). 

[ I ]  AIR VENT TUBE A 

1151 FUEL TUBE D 

1141 6 mml12 mm CLAMP 

1131 FUEL PUMP UNIT 
2P CONNECTOR 

[5] WATER TUBE D 

[61 WATER TUBE B 

ASSEMBLY 
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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 25 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. 

[I] FUEL PIPE 

121 O-RING 

131 FUEL PIPE JOINT + 1 7-f 

[21 O-RING /w 
[4] FUEL HOSE 

' 6 x 2 5  

t51 No good 161 Good 
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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. I 1 You can be burned or seriously injured when handling fuel. 1 

[I51 COVER 

\ 

Keep heat, sparks, and flame away. 

1141 FLOAT PIN 

1 ASSEMBLY: 121 FLOAT /-- VALVE 

111 5 mm SCREW-WASHER (61 

Replace together with the 
float as a set. 

After installation, check 
for operation by touching 

INSPECTION: P. 5-64 of 

[Ill 5 mm 
SCREW-WASHER 

(101 COLLAR (8) 

GROMMET 

Handle fuel only outdoors. 
Wipe up spills immediately. 

181 BRACKET / / 

Do not reuse. 
/ 

[61 CHAMBER BODY 
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HONDA 
OUTBOARD 

MOTOR 

SOME PARTS OF CHANGES 

Power Equipment 
News No. 
PJP-068 

CHANGE LOCATIONS 
The liquid applied to the circumference of water seals has been changed on the procedure of the water pump assembly. 

Issue Date 
MAR. '00 

After Modification 

-- 

Applicable Pages 

11-4,ll-5 

Applicable Information 

BF75AIBF90A 

23 x 36 x 6 rnm WATER SEAL (2) 

Apply grease to the lips. 
Apply soapy water to the sealing cir- 

Publication Number 

66ZWOOOZ 

Before Modification 

23 x 36 x 6 rnm WATER SEAL (2) 

I D o  not reuse. 
1 Apply grease to the sealing surface, cir- 1 
1 cumference and lips. 1 

HONDA MOTOR CO., LTD. 
SERVICE PUBLICATIONS 



HONDA 
OUTBOARD 

MOTOR 

Manual News 
Power Equipment 

SOME PARTS OF CHANGES 
The method of installing the water seal which had been described to the undermentioned shop manual was changed. 

News No. 
PIP-087 

1 Applicable Information 1 Publication No. 1 Applicable Pages 1 Size of Water Seal 1 

Issue Date 
NOV. 2000 

CHANGE LOCATIONS 
The liquid applied to the circumference of water seals has been changed. 

INSTALLATION: 
Do not reuse. 
Apply grease to  the mating surface and lips of the 
seals. 

After Modification 

INSTALLATION: 
Do not reuse. 
Apply grease to the mating surface, circumference and 
lips of the seals. 

Before Modification 

HONDA MOTOR CO., LTD. 
SERVICE PUBLICATION OFFICE 



, . . . 

POWER 

Model: BF115/130AX 

Contents We would like to i n f o r m  you that the parts related to the propeller shaft have been changed 

ZW Z A C A S E A S S Y ,  GE?!R(UL) ZW ZA CASE ASSY . GEARiUL) 

Applicable model n u m b e r s  

I X STD Z B D  --- X STD ZED - - .- - 
X STD ZBE X STD ZBE 

(Production from April 1998 t o  May 2 0 0 0 )  (Production Erom June 2 0 0 0  o n . )  

f r o m  the following models 
Change. STD 

Old 

S H I F T E R ,  CLUTCH 

G E M  COMP . , BEVEL F 
- -- - - 

GEAR, BEVEL - 

SHAFT, PROPELLER 

ange: C.R. 

Jew to 01 

Yes 

New 

1 SHIFTEP CLUTCH - 

- GEAR COMP . BEVEL F .- . - 

GEAR, BEVEL R 

SHAFT, PROPELLER 

Old 

S H I F T E R ,  CLUTCH 
- - - - 

-- 
GEAR COMP , BEVEL F C . R  
- - - 

- BE?!?!? KCR-- 
SHAFT, PROPELLER C . R 

- -- 

Yes 
Yes 
Yes 

Compatibility 
New 

IIdenClEicacion mark A d d i t i o n  of one groove a t  t h e  tip) 

Compatibility 

A 

--- - 1 S H I F T E R ,  CLUTCH -- - 
G E M  COMP , BEVEL F 5 5 Lu.- 

GEAR, BEVEL I?s?-- 
SHAFT, PROPELLER C R 

In case of troubles with the gear shaft operation for the old model range, perform the following 
Repair outline . 

Old to 

No 
- Yes 

NO! -- 
Yes 

Old to ne 

NO 
Yes 
No 
Yes 

- 
- ZW ZA CASE ASSY , GEAR I L )  

- -- - --- -. 
ZW ZA CASE ASSY , GEARIUL) 

applicable model numbers 

ZBG 
X C R ZBH 

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) F i l l  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. 

nemNew to 01 

yes 
Ye6 
yes  --- 
yes 

{Identification mark A d d x t i o n  of one groove at t h e  t i p )  - - 

- ZW ZA CASE ASSY , G E A R ( L )  - a 

ZW ZA CASE ASSY . GEAP(UL)  

X C R ZBG 
- - -- . 

X C R ZBH 

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 . 

(Production from April 1998 to May 2000) (Production from June 2 0 0 0  on ) 



HONDA 
BF115A-BF130A 

PREFACE 
This manual covers installation and pre-delivery 
service procedures for the Honda BF115A and 
BF130A outboard motors . 
Set.up. installation and pre-delivery service must be 
performed by an authorized Honda Marine Dealer . 
These instructions are provided for dealer use only . 

FOLLOW THESE INSTRUCTIONS CAREFULLY 
Proper set.up. installation and pre-delivery service 
are essential for safe. reliable operation . Your 
customer expects their Honda outboard motor to be 
correctly set.up. installed. adjusted. and ready for 
use . Test the outboard motor to be sure it is 
functioning properly . Fill out the HONDA MARINE 
Pre-Delivery Check List (#TM023) and give the yellow 
copy to the customer . 

DO NOT OVER POWER THE BOAT 
Do not install an outboard motor that exceeds the 
recommended maximum horsepower for the boat . 
Refer to the boat certification plate for the maximum 
recommended horsepower for the boat . For most 
boat applications. the motor should have a 
horsepower which provides 8O0I0 of the maximum 
recommended horsepower for the boat . If the 
certification plate information is not available. contact 
the boat manufacturer . 

All information contained in this manual is based on 
the latest product information available at the time of 
printing . We reserve the right to make changes at any 
time without notice . 

No part of this publication may be reproduced. stored 
in a retrieval system. or transmitted. in any form. by 
any means. electronic. mechanical. photocopying. 
recording. or otherwise. without proper written 
permission of the publisher . This includes text. 
figures. and tables . 
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BFI 15A BF130A OUTBOARDTYPES 

TYPE CODE (example) 

Destination -- A = America 
Propeller shaft rotating direction -- C = Counterrotating, None = Standard rotating 

Shaft length -- L = Long shaft, X = Extra Long Shaft 

It may be necessary to refer to the chart below for reference purposes. 

HARDWARE MEASUREMENT 

Model 

BF115A 

BF130A 

How to measure hardware and components: 

MILLIMETERS 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 

i INCHES 

DIAMETER 

t 
7 

I 

Type 

LA 

XA 

LC A 

XCA 

LA 

XA - 
LC A 

XCA 

5mm 6mm 8mm 10mm 12 rnrn 14 mm 16 mm T 

BY INSIDE DIAMETER ++3 
INSIDE 
DIAMETER 

NUTS ARE SPECIFIED 
BY INSIDE DIAMETER 
(AT THREAD DEPTH) 

Shaft Length 

2 Installation Manual 

Standard Rotating 
Propeller Shaft 

a 

L 

a 

Â 

x 
Counterrotating 
Propeller Shaft 

Â 

Â 

a 

Power Trim/Tilt 

Â 

Â 

Tachometer Trim 
Meter 

a 

Â 

a 

Â 



TORQUE VALUES 

TORQUE VALUES 
FASTENER APPLICATION DESCRIPTION ft-lb kg-m 

0.1 Minimum torque 
Propeller lock nut 

Maximum torque 

Separate cover bolts 

Steering link arm bolt 318 in, 24 UNF 

Steering plate nuts (2) 

Stern bracket mounting bolts (4) 

10 mm self-locking 

12x119mm 

5 mm screw, bolt, nut 
6 mm screw 
6 mm bolt, nut 
6 mm flange bolt, nut 
8 mm bolt, nut 
8 mm flange bolt, nut 

10 mm bolt, nut 

Standard hardware 

Torque values for special hardware will be called out during procedure. 

DIMENSIONAL DRAWINGS 
Unit: in (mm) 

- 

- 
(0 
CM 
9 

2 
m 

- 

- 
CO 

-a 
G '? 
2-^- 
2 
C O T  

5 o> 
n a  
2.2- 
4 x 

- 

I L type: 39.3 (998) I 

X type: 44.0 (1,118) 
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HONDA 
BF115Ao BF130A 

UNPACKING 
Wear heavy gloves during unpacking to protect your 
hands from sharp edges and burrs on the steel crate 
frame. 

1. Remove the engine hanger bracket that secrues 
the engine hanger. 

BOLT, 8 rnm (2) 
I 

ENGINE HANGER 

ENGINE HANGER 
BRACKET 

2. Remove the eight bolts attaching the upper frame 
to the crate base. 

UPPER FRAME 

BOLT, 8 mm (2) 

3. Slowly lift the upper frame being careful to not 
strike the outboard motor. Get an assistant to 
help remove the crate frame. Then remove the 
corugrated cardboard cover. 

UPPER FRAME 

CORRUGATED CARDBOARD w 
COVER 

4. Cut the ties and remove the parts cartons from 
the crate. 

Check parts against parts list on page 7 

CARTONS 

4 Installation Manual 



HONDA 
BF115A-BF130A 

5. Slide off the corrugated cardboard engine cover 
protector. 

CORRUGATED CARDBOARD \- 

(engine cover protector) 

6. Remove the plastic cover from the outboard 
motor. 

PLASTIC COVER 

7. Remove the two nuts and remove the steel band 
from the outboard motor. 

STEEL BAND 

8. Connect a hoist to the engine hanger. Carefully 
lift the outboard motor with the lower crate frame 
attached. 

Use a suitable hoist with a capacity rating of 550 Ib 
(250 kg) or more. 

Lift up the outboard motor while supporting it 
and take care not to let the outboard motor 
swing. 

Take care not do damage the timing belt cover 
while lifting the outboard motor. 

ENGINE HANGER 

TIMING BELT COVER ' / 
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9. With the lower crate frame end resting on the 
floor, remove the lower crate frame from the 
outboard motor by removing the four flange nuts. 

LOWER CRATE FRAME 

10. Remove the four bolts, washers, spring washers 
and flange nuts, and remove the stern bracket 
support. 

STERN BRACKET FLANGE 

( 2 )  ,T NUT (4) 

r--- \ 

I WASHER (4) I 
BOLT (2) 1 

SPRING 
WASHER (4) 

11. The outboard motor should be placed on a stand 
until boat transom is completely prepared. 
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PARTS PACKAGE INSPECTION 

Ref. 
No. L X X L L X X L NlJmber 

A A ' C C A A C C  rTTXXI 
BF115A Part 

Description 
BF130A 

1 

2 

3 

4 

5 

8 1 Cable clamp F 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 90267-ZA8-E50 

- 

Part 

Indicator panel 

Indicator lamp assembly 

Honda 

Code 

472900 

589347 

370298 

02851 1 

51 6421 

589236 

589237 

58921 8 

23221 3 

489803 

589247 

589248 

2801 34 

280038 

280060 

370387 

370423 

589220 

374923 

586841 

I 
Fuel tube assembly 1 I ' 1 I 1 

1 

1 

i 

9 

10 

11 

12 

13 

14 

15 

16 

17 
- -  

18 
--- 

Remarks 

1 

1 

2 

4 

2 

Use with Ref. No. 3 

1 

1 

16.4 feet long 

Use with Ref. No. 6 

1 

2 

4 

2 

1 

2 

4 

2 

Tool kit 

Pivot shaft 

6 mm plain washer -- 

6 mm special lock pin 

Control cable plate I 

Use with Ref. No. 11 

1 

2 

4 

2 

I 1 1 

1 

2 

4 

2 

1 

1 

I 

1 

1 

2 

1 

Grommet 

Separate cover 

6 x 30 mm flange bolt 

6 x 40 mm bolt 

6 mm plain washer 

Meter harness A 

Trim meter assembly 

Store in tool bag 
- 

I 

1 

2 

4 

2 

1 

2 

4 

2 

I I 1 

19 1 Switch panel wire harness 1 1 , 1 1 1 1 1 1 ' 1 1 1 1 1 , 32580-ZW1-V01 91 16.5feetlong A 1 

17700-ZV5-010 

89000-ZW5-000 

24618-ZV5-000 

90504-921-010 

90765-ZW1-000 

1 

2 

4 

2 

1 

1 

1 

1 

1 

2 

1 1 1 ' 361 87-ZV4-651 

Switch panel assembly 
- 1 1 

1 

1 

2 

I 1 

1 

1 

Emer. stop sw. ctip (spare) 1 1 1 1 1 1 1 1 
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1 

1 

2 

1 

1 

1 

1 , 1 

I i 1 

1 

1 

1 

2 

, 1 I 1 

1 1 

1 1 1 

1 I 1 1 

1 I 1 

1 

1 1 

1 

1 

1 

2 

' 90506-ZV4-000 

32540-ZV5-910 

37260-ZV5-821 

32340-ZW5-003 

I 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 

1 

1 

1 

1 

, 1 

1 

1 

1 

32185-zw5-000 

1 

1 

1 I 1  117877-ZW1-000 

90120-ZV4-000 

1 I 1 

1 1 1 ' 1 

37206-ZW5-004 

37210-ZW5-004 

1 

1 

2 

1 

1 

2 

40105-ZW5-000 

40151-ZW5-OOOZA 

95701-06030-02 
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Ref. 
No. 

I I 
34 1 18 mm plain washer 1 1 1  i 1 i 1 1 [ 1 1 1  1 90508-ZW1-BOO 

I 
35 I 18 mm castle nut I I ! I ! 1 I I i I ! I I I I 90301-ZWI-BOO 

BF115A Part 

27 

28 

29 

4 0 mm cotter pin 
- - ---- 

36 I , 1 1 ' 1 i 1 ! 1 1 I 1 ! 1 90758-ZW1-BOO 

37 Cable tie 5 5 ' 5 i 5 5 1 5  l5 1 5  l32901-952-770 

Description 
BF130A 

30 - 12 mm fender washer 4 4 4 1 4 4 4 4 ! 4 90552-ZV5-000 
I 

31 12 mm plain washer 8 8 1 8 8 8 8 8 8 90559-ZV5-000 

32 12 mm self-locking nut 4 4 4 4 4 4 4 4 I 90308-ZW1-003 
I 

33 _ Propeller thrust washer I 1 1 I 1 1 1 1 1 , 1 1 I 90506-ZW1-BOO L 

Steering rod collar 

10 mm washer 

12~119mmhexbo l t  

4901393 1 Use with Ref. No. 6, 

Part Honda 

Code 

4900866 Outboard motor 

Remarks 

L 

1 

3 

4 
370447 installation 1 
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Number X 

1 

I 3 

4 

L 
A A C C A A C C  

X X 

A 

X 

1 

3 

I 4 

L 

A 

L 

A A 

1 

1 3 

4 

1 

3 

4 

1 

3 

4 

1 

3 

4 

1 

3 

4 

91560-ZV5-000 

90514-ZV4-000 

90129-ZWI-000 
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MOTOR INSTALLATION 

Motor Selection 

Secure and correct installation is essential for safe 
boating and good perfomance. Follow the installation 
instructions provided in this manual. 

Improper set-up or pre-delivery service can cause 
an unsafe condition that can cause your customer 
to be seriously hurt or killed. 

Follow the procedures and precautions in this 
manual and the shop manual carefully. 

Before installation, check to be sure that the outboard 
motor does not exceed the recommended maximum 
horsepower for the boat on which it is to be installed. 
Refer to the boat's certification plate for 
recommended maximum horsepower. For most 
applications, the outboard motor should provide 80% 
of the recommended maximum horsepower for the 
boat. If the certification plate information is not 
available, contact the boat dealer or manufacturer. 

Refer to the dimensional drawings on page 3 to be 
sure there is nothing on the boat that will interfere 
with outboard motor tiltup and steering. 

The BF115A and BFl3OA outboard motors are 
designed to be installed on a boat transom with the 
following transom board thickness. 

1 Boat Transom Board Thickness 

1 2 - 2-314 inch (50 - 70 mm) 

General Guidelines 

Install the outboard on the center of the transom 
securely and be sure that the boat is well-balanced. 

BOAT TRANSOM 

As a general rule, the outboard should be installed so 
the anti-ventilation plate is parallel to the boat bottom. 

If the boat transom angle is less than 8 O ,  the BF115A 
or BF130A anti-ventilation plate will not be parallel to 
the boat bottom when trimmed to the lowest hole. 

Refer to your boat specifications for details. 

TRIM ANGLE 

PLATE 

Dual outboards must be installed so that the outboard 
center-to-center distance is a minimum of 26 inches 
(660 mm). The transom board should still have a 
minimum extra space of 17 inches (432 mm). 
The right and left outboards must be well-balanced. 

17 in 
(432 mm) 
minimum 
Ã‘Ã‘Ã 

17 in 
(432 mm) 
minimum 
I 1 

26 in (660 mm) 
minimum 
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Boat Transom Center Line 

Measure across the transom to determine the 
transom center line and draw a vertical line. On a "V" 
bottom boat, the vertical line should pass through the 
keel. 

Use a pencil and tape measure to locate center line. 

1. Put one end of the tape measure on a chine and 
place the other end on the upper edge of the 
transom, somewhere past the "visual" center. 
Place a mark on the transom and record the 
distance measured. 

MARK 

2. Measure the same distance from the opposite 
chine and make a mark. 

MARK 
\ 

If dual outboards are to be installed, mark transom at 
a minimum of 13 inches (330 mm) from center line. 

13in 13in 
(330 mm) (330 mm) I - . -  - - 

3. Measure the distance between the two marks and 
place a third mark halfway between them. The 
line connecting the third mark with the keel is the 
center line. 
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Installation Height Check 

Optimum outboard motor installation height varies 
with boat type and bottom shape. Normal installation 
height recommendations are shown on page 12. 
Contact the boat manufacturer for any special 
recommendations that are unique to a specific model 
of boat. 

If the outboard motor is installed to low: 
- The boat will squat and be hard to plane. 
- The boat high-speed stability will be reduced. 
- The boat will tend to porpoise. 

If the outboard motor is installed too high: 
- Ventilation may occur. 

1. Measure the boat transom height. 

SINGLE OUTBOARD 

30AT TRANSOM 

DUAL OUTBOARDS 
s I 

I I I 
A 

I 

TRANSOM 

OUTBOARD MOTOR 
CENTER LINE 

\ I Ill 

I I 

(180 mrn) P L A T E  INNER EDGE 

On "V" bottom boats, measure the transom 
height. It should be the distance from the top 
edge of the boat transom to the point at which 
the vertical line passing the inner edge of the 
anti-ventilation plate intersects with the boat 
bottom. 
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Calculate the outboard shaft length requirement. 
Match the appropiate outboard shaft length to 
your boat transom height. 

Shaft Outboard Workable Boat 
1 Lenath I Transom Heiaht 1 Transom Heiaht 1 

Long 
21-118 in 20-3/16 - 21-1/8 in 
(537 mm) (512 - 537 mm) 

Extra 26-118 in 25-118 - 26-118 in 
1 long 1 (664 mm) 1 (639 - 664 mm) 1 

To determine outboard shaft length 
requirements, subtract the boat transom height 
from the motor transom height. The difference 
should be approximately 0 - 1 in (0 - 25 mm) 
which is the installation height range. 

HEIGHT 

When mounting dual engines on "V" bottom 
boats, the outboard installation height range is 
0 - 1 in (0 - 25 mm). 

INSTALLATION 
HEIGHT 
0 - t i n  
(0 - 25 mm 

3. If the outboard installation height cannot be 
achieved, adjust boat transom height. 

Boat Transom Height Adjustment 

If the transom is too low or too high, or needs to be 
modified to accommodate the width of the outboard 
motor(s), contact the boat's manufacturer and follow 
their recommendations for corrective action. 

If mounting two outboard motors, be sure the 
installation height is identical for both. 

Some boat manufacturer's may require different 
mounting heights. Consult your boat manufacturer for 
specifics on your boat. 
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Transom Drilling 

Verify that no damage will occur when the motor 
mounting holes are drilled. Look for any structural 
impediments such as bulkheads, braces, fuel cells, 
bilge pumps, or floor sections before drilling. 

Ensure that there is adequate space for the bolt and 
washer to bear on a flat surface. 

Use the TRANSOM MOUNT DRILL FIXTURE 
(special tool PIN 07MPZ-ZV3010B) as a drill guide. 

Wear safety glasses and drill four 112-inch holes in 
the transom. The upper holes must be at least 1 inch 
(25 mm) below the transom top edge. This distance 
will be achieved when the TRANSOM MOUNT DRILL 
FIXTURE is positioned on the transom top edge. 

Use a vacuum cleaner to clean up after drilling. 

Unit: mm (in) 

Steering Cable Installation 

Do this before final placement of the motor on the 
transom. 

Refer to the steering cable manufacturer's manual for 
cable handling procedures. 

1. Remove the cap from the steeringltiit tube. 

CAP 

\ 
2. Fully extend the steering cable. Apply waterproof 

marine grease to the inner and outer cable ends. 
Do not use wheel bearing grease. Install the 
steering cable through the steeringhilt tube. 
When steering cable enters from the port side, 
the steeringftilt tube must be reversed. Refer to 
the shop manual or call Honda Tech Line for 
proceedures. 

3. Hand-tighten steering cable cap nut at this time. 

STEERING 
CABLE 

& 
(marine grease) 

4. Lower motor on transom and align mounting 
holes. 
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Bolting Motor to Transom 

With motor resting on the boat transom, verify correct 
motor height. Motor can be raised by using a lower 
set of mounting holes. Apply silicone sealant or 
equivalent to the outside of the mounting bolt holes. 
Secure motor by installing bolts from the boat side. 
Tighten the self-locking nuts. The bolts must have 
sufficient thread length to tighten down and have at 
least two or three threads past the end of the 
self-locking nut. 

TORQUE: Mounting bolt: 40 ft-lb (54 N-m) 

PLAIN WASHER, 

SELF-LOCKING 
NUT, 12 mm (4) 

Steering Link Arm Installation 

The steering link arm must be secured between the 
steering arm and steering cable using the bolt, 
washers, nuts, and collar shown below. Both the bolt 
and self-locking nuts, used at each end of the 
steering link arm, must be in good condition. Install 
and tighten hardware as follows: 

1. Install bolt, washer, and collar into link arm. 
Remove access grommet from inside engine 
cover area and thread bolt into steering arm 
inside hole. Tighten bolt then tighten lock nut. Do 
not use forward hole. 

TORQUE: 
3/8-24 UNF bolt: 16 ft-lb (22 N*m) 
3/8-24 UNF lock nut: 13 it-lb (1 8 N-m) 

2. Turn steering wheel to extend the steering cable 
out of the steeringltilt tube. Install steering link 
arm into steering cable end. Use hardware shown 
below and connect link arm to the steering cable. 

3. Turn steering wheel to retract steering cable into 
the steeringltilt tube. Tighten steering link arm to 
steering cable self-locking nut to a toque of 7-8 ft-lb 
(8-1 1 N-m) then loosen self-locking nut 118 turn. 

BOLT. 3/8-24 UNF STEERING ARM 

(marine grease) \ 
SELF-LOCKING 

(marine grease) NUT, 3/8-24 UNF 

4. Tighten steering cable nut until the steering cable 
end play is removed. 

TORQUE: 
Steering cable nut: 25 - 36 ft-lb (34 - 49 N-m) 

After steering cable nut is torqued, there should 
be no end play between outer steering cable 
and steeringltilt tube. 

For further information regarding steering cable, 
refer to boat manufacturer's ooeration manual. 
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5. Directly after completing the steering link arm and 
steering cable installation, verify the following: 

Motor turns the proper direction when the 
steering wheel is turned right and left. If the 
steering is reversed, correct at the steering box. 

Motor steering angle is equal when steering 
wheel is turned full right and full left. If the 
motor steering angles are not equal: 

- Major corrections can be made at the 
steering box (refer to the steering box or 
steering cable manufacturer's instructions). 

- Minor corrections can be made by moving 
the steeringltilt tube laterally (refer to the 
Shop Manual). 

Make the steering angles equal as necessary. 

The steering cable andlor steering link arm 
must not come in contact with any part of the 
boat when the steering wheel is turned full 
right and full left and at all tilt angles. Correct 
as necessary and check again. 

3/8-24 UNF HEX \ 
HEAD BOLT \ "ITiE BAR 

- 
SELF-LOCKING NUT 

* Included with tie bar, 

Part Description 
Tie Bar 
Steering plate (2 required) 
Self-locking nut, 10 mm (4 requied) 

1 Stud, 10 x 28 mm (4 required) 
1 Washer, 10 mm (4 required) 

Tie Bar Installation (dual motors) 
1. As previously described, install steering cable 

and steering link arm. 

2. Install a steering plate on each motor. 

TORQUE: 
Self-locking nut, 10 x 1.25 mm: 25 ft-lb (34 N-m) 

Part Number 
50850-ZV5-OOOAH 
53234-ZW1-000 
90306-ZV5-003 . 

901 09-ZV5-000 
9051 4-ZV4-000 

SELF-LOCKING NUT, 

3. Install a Honda or a commercially available tie bar 
in the steering plate hole. 
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Panel Installation 

When a side flush-mount or top mount remote control is used, locate the switch panel and indicator panel near the 
operator, in a position where it will not obstruct the operation of the boat. 

Switch Panel Installation I 
1. Attach the template enclosed with this manual to 

the switch panel installation surface. 

2. Wear eye protection, then drill and cut as 
indicated on the template. 

3. Connect the wire harness to the remote control 
wire harness and the trimltilt switch harness. 

4. Install the switch panel on the installation surface 
using the four 5 x 40 mm screws and four 5 mm 
washers, lock washers, and flange nuts. 

NUT, 
5  mrn (4) WASHER, 

I 5 mm (4) 

w SCREW, 

5 x 4 0 m m  

LOCK WASHER, /\ ^ 

SWITCH 
PANEL 

Indicator Panel Installation 

1. Attach the template enclosed with this manual to 
the indicator panel installation surface. 

2. Wear eye protection, then drill and cut as 
indicated on the template. 

3. Route the wire harness through the hole in the 
panel. 

4. Install the indicator panel on the installation 
surface using the four 5 x 40 rnm screws and four 
5 mm washers, lock washers, and flange nuts. 

Clamp the indicator panel wire harness using 
the cable damp F to prevent wire harness 
vibration damage. 

NUT, / 
5 mm (4) 
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Panel Location Wire Connections 

Route switch panel and indicator panel wire 
harnesses. Connect wire harnesses properly, as 
shown in the wiring diagram below. 

Securely connect wire harness end connectors. If a 
terminal is oxidized or corroded, remove the oxidation 
or corrosion with a nonconductive plastic scrub pad or 
contact cleaner before reconnecting it. 

If the wire harnesses are too short, the following 
optional harness extensions are available. 

32570-ZW 1-900 7 feet 

Description 

Switch panel 

+ Harness has heavier gauge wire to compensate for 
voltage drop caused by longer wire length. 

Due to availability, it may be necessary to connect 
standard indicator panel harnesses as necessary. 

Switch Panel Maximum Combination Lengths 

Part Number 

32581 -ZW 1 -VOO+ 

One or two 7 ft cable harness extensions + one 
standard 16.5 ft cable harness = max. length 30 ft. 

Length 

30 feet 

One 30 ft cable harness + one or two 7 ft cable 
harness extensions = rnax. length 44 ft. 

If you exceed the maximum lengths shown above, 
electrical devices and accessories may malfunction 
due to reduced current. 

Indicator Panel 

Do not break the wire harness coverings. If the 
covering of a wire is broken, either repair it with 
electrician's tape, or replace it. 

After each wire and harness is connected, check for 
proper connections by referring to the wiring diagram. 

Side Surface-Mount Control 

If a side surface-mount control is used, the remote 
control harness length is 16.5 feet. If this is not long 
enough, the optional 7 foot cable harness extension 
PIN 32570-ZWI -900 can be used. 

SWITCH PANEL 
or MAIN WIRE HARNESS 

/ To power trimttilt switch 

To meter harness 

SWITCH PANEL 
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CableIElectrical Connections (motor side) 

Route and connect cables to remote control before 
connecting them to the motor. 

1. Pass the switch panel wire harness, indicator wire 
harness, battery cable and the control cables 
through the grommet. 

2. Make sure that the white mark on the battery 
cable aligns with the inside edge of the grommet. 

Position the cable tie on the switch panel wire 
harness and the indicator wire harness at the 
inside of the grommet. 

THROTTLE CABLE . SHIFT CABLE 

INDICATOR 
WIRE HARNESS 

BATTERY 
CABLE 

GROMMET Viewed from outside 

3. Install the remote control cable plate by aligning 
groove in control cables and groove in undercase. 

CONTROL CABLE PLATE 

. 
THROTTLE CABLE SHIFT CABLE 

4. Install separate cover and tighten bolts securely. 

TORQUE: 
Flange bolt, 6 x 30 rnm: 9 ft-lb (12 N-m) 
Hex. bolt, 6 x 40 mm: 7 ft-lb (10 N-m) 

FLANGE BOLT. 

WASHER, 6 mm 
HEX. BOLT, 6 x 40 mrn 

5. Connect the indicator panel wire harness and 
switch panel or main wire harness to the engine 
wire harnesses. Attach the harness connectors to 
the holder and secure wire harnesses to harness 
clip. 

INDICATOR PANEL SWITCH PANEL or 
WIRE HARNESS 

\ 
MAIN WIRE HARNESS 

HOLDER / 

ENGINE WIRE 
HARNESSES 
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Throttle Cable Connection 

1. Put the remote control lever in the neutral position. 

2. Thread the pivot shaft onto the threaded portion 
of the throttle cable. Apply marine grease to the 
pivot pin. 

3. Adjust the pivot shaft until it will insert into the 
throttle arm. Install the pivot shaft from the engine 
side. Install washers on both sides of the arm and 
secure with a lock pin. 

4. Move the remote control lever to the full throttle 
position. Make sure the throttle arm contacts the 
throttle arm stopper. If the throttle arm does not 
contract throttle arm stop, check for full stroke at 
the remote control. 

THROTTLE CABLES 

CLOSE OPEN 

If a Honda Premium Remote Control is installed 
the following optional spacers are available to 
gain additional remote control lever travel. 

The installation height of the remote control will 
increase 1 inch (25 rnm) with spacer installed. 

Part Description 
Spacer, single top mount 
Spacer, dual top mount 

Avoid changing the open or close throttle cable 
adjustment. These cables normally do not 
require adjustment during pre-delivery service. If 
these cables are changed unnecessarily, full 
throttle and/or idle speed may be adversely 
affected. If you cannot achieve full throttle or 
proper idle speed, always check control cable 
adjustment first before changing the open or 
close throttle cable adjustment or idle rpm. 

Part Number 
08M61-ZW5-AAOS 
08M61-ZW5-ABOS 
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Shift Cable Connection 

Centering remote control lever: 
a. Move remote control lever to full forward 

position 
b. Slowly return control lever to neutral position 
c. Move control lever to full reverse position 
d. Slowly return control lever to neutral position 

With the outboard motor in the neutral position, 
make sure the shift arm tip aligns with the neutral 
switch tip and the detent roller is in the shift arm 
groove. 

NEUTRAL SWITCH DETENT ROLLER 

The " V " mark on the shift link bracket will be 
aligned with the " A " mark on the shift link. 

SHIFT LINK 
BRACKET 

SHI 
LIN ' MARK 

' MARK 

3. Thread the pivot shaft onto the threaded portion 
of the shift cable. 

4. Apply marine grease to the pivot pin. 

5. Adjust the pivot shaft until it will insert into the 
shift link. 

Make sure the the pivot shaft is centered in the 
shift link hole, adjust by turning the pivot shaft if 
necessary. 

Install washers on both sides of the arm and 
secure with the lock pin. 

PIVOT 
SHAFT 

NUT 
LOCK 

(marine grease) "̂ -f*Ã‘""" rlN 

After attaching shift cable to shift link, check for 
smooth operation by moving remote control 
lever to toward and reverse positions. Make 
sure shift link moves smoothly and returns to the 
neutral detent position when the remote control 
lever is returned to neutral. 

-1 
If it is hard to shift, turn propeller shaft. Shifting 
with force will damage shift mechanism. 

If shift arm moves smoothly and neutral detent 
aligns, tighten cable lock nut. 

6. Operate control lever to check for smooth, proper 
shift cable and throttle cable operation. 
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METER INSTALLATION 
Meters should be installed on the mounting panel. If 
any other location is selected, it will be necessary to 
use a mounting plate with a thickness of 1/16 - 7/16 in 
(2 - 11 mm). 

If mounting plate thickness exceeds 0.44 in (1 1 mm), 
the mounting bracket must be modified accordingly. 

Tighten the mounting nuts evenly on both sides. 

Meter installation angle should be within 45' to 75'. 

If boat has a magnetic compass, install tachometer a 
minimum of 5 in (130 mm) away from the compass. 

MOUNTING NUT (2) 

Meter 
Tachometer* 
Trim Meter 
Speedmeter 
10-65 mph 
Speedmeter 
5-35 mph 
Hour Meter 
Hour Meter 
Voltmeter 

ANGLE: 45' - 75' 

MOUNTING BRACKET 
.... ...... - ...... .. 

...*- 
" .., 

* Set selector switch to 4 pole alternator position. 

Part Number 
37250-ZV5-950AH 
37260-ZV5-821 
06372-ZV5-910 

06372-ZV5-950AH 

39700-ZV5-912 
39700-ZV5-800AH 
37450-ZV5-911 

e-- TACHOMETER 

Hole Saw Size 
33/8" (86 mm) 
2 % ~  " (54 mm) 
3% " (86 mm) 

33/8" (86 mrn) 

2 '/a " (54 mm) 
21/16" (52 mm) 
2% " (54 mm) 

Speedometer Tube Installation 

Cut off about 118 in (3 mm) of the nipple end of the 
outboard motor sensor, then insert it into the 
speedometer tube. Attach securely with a cable tie. 

Route tube through stern bracket as shown below. 

Secure tube to boat hull in such a way that the tube 
cannot be cut, bent or crushed. Then route the tube 
to the speedometer. 

If sensor opening is plugged with salt or a foreign 
object, remove it with a piece of wire, etc. 

When the boat is stored, remove the water in the 
sensor tube. 

Before final tube attachment, make sure tube is not 
pulled too tight or crushed when motor is tilted UP or 
DOWN or turned full left or full right. 
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METER WIRE CONNECTIONS 
Route and connect wire harness properly, as shown 
in the wiring diagram. 

Use Meter Wire Harness A and B for meters. 

Connect leads and terminals securely. Make sure 
terminals are waterproof. 

Use 19-gauge (1.25 mm diameter) wires. 

Connect the wire harnesses securely. If a terminal is 
oxidized or corroded, remove the oxidation or 
corrosion with a nonconductive plastic scrub pad or 
contact cleaner before reconnecting it. 

Make sure all connections are water tight, use Honda 
Marine Terminal Service Kit A P/N 07VPZ-001000A. 

Meter Wiring Diagram 

Make sure insulators surround their connectors 
completely and the ends are not folded up. 

Do not break the wire harness coverings. If the 
covering of a wire is broken, either repair it with 
electrician's tape, or replace it. 

Attach unused terminals to the adjacent main harness 
with a piece of vinyl tape so that the terminals don't 
interfere with the surrounding parts. 

Connect each wire properly, as shown in the wiring 
diagram. 

After each wire and harness is connected, check for 
proper connections by referring to the wiring diagram. 
Connect the battery and turn the main power on to 
check for proper operation. 

This is an independent engine-control system. Do not attempt to integrate it with the boat's system or other 
accessories, except for the instrument light switch. 

There are three ways to illuminate the instrument lights: 

Connect a commercially available switch (Teleflex 1A 16970 or equivalent) between the BVY and RIW terminals. 

Connect 12V (+) from the boat's instrument lights to the R/W terminal. 

Connect the BIIY and R/W terminals together for "lights on" with the engine switch. 

SPEEDOMETER HOUR METER VOLTMETER 

LIGHT SWITCH 

\ TACHOMETER TRIM METER 

TO: SIDE-SURFACE MOUNT CONTROL 
or SWITCH PANEL 

-- 

METER WIRE HARNESS B 
PIN 32550-ZV5-910 

See wiring 
diagram at end of 
this manual for 
wire color codes. 

L- .. ---.A 

METER WIRE HARNESS A 
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WATER PRESSURE GAUGE 
A hole can be drilled and tapped on the flush valve 
spacer boss for installing a hose barb fitting. 

BOSS 

1 

Follow shop manual instructions to remove spacer for 
drilling and tapping or call Honda Tech Line. 

Use fittings recommended by pressure gauge 
manufacturer. 

BATTERY (not included) 
Minimum requirements: 
12V-80 Ah marine cranking battery 
Marine Cold Cranking Amps (MCCA) = CCA622A or 
greater. 

If boat is equipped with two outboard motors, two 
batteries must be installed, one for each motor. 

-TERMINAL 
(black) 

(commercially available) 

Install the battery in the correct size 
corrosion-resistant battery box, in a dry, 
well-ventilated location protected from water and 
direct sunlight. 

Connect the positive (+) battery cable first, then 
connect the negative (-) battery cable. Tighten 
cable nuts securely. 

Coat battery terminal ends with nonconductive 
grease. Cover the battery positive + terminal. 

Secure the corrosion-resistant battery box 
properly to the boat. To keep potential sparks 
away from the fuel tank, do not secure or place 
battery near the fuel tank. 
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PROPELLER 

Propeller Selection 

Engine Performance Curve 

MAXIMUM 
OUTPUT 

2000 3000 4000 5000 6000 7000 
ENGINE SPEED 

PITCH \ 
PROPELLER DIMENSIONS 
(Diameter x Pitch) 

Pitch-Advanced Distance During One Turn (Apparent Advanced Distance) 

Pitch Ratio JP_ P: Pitch (mm) 
D D: Outer Diameter of Propeller 

Slip Ratio (Visual Advanced Distance - Measured Distance) lm Visual Advanced Distance 

Recommended engine speed range: 5000 - 6000 rprn 

Engine speed varies with propeller size and boat 
condition. 
A propeller must be selected to adjust maximum 
engine speed to the recommended engine speed 
range. 
Using the wrong propeller can cause motor damage. 
The proper propeller will assure powerful 
acceleration, top speed, good fuel economy, cruising 
comfort, and longer engine service life. 

Propeller Selection Precautions 

The outboard motor must be installed vertically in 
relation to boat bottom. Set moderate trim angle, 
and adjust power trim angle to lowest setting. 

Set trim tab, so boat will run in a straight line. 

Protect propeller from foreign objects, check 
regularly for damage andfor deformation, and 
aquatic plants wrapped around propeller hub. 

Keep boat bottom clean of shells, algae growth 
and dirt. Accumulation causes a significant drop 
in top speed. 

When doing propeller checks, select a calm day 
with little wave action. 

Avoid strong winds. Wind speed should be less 
than 10 miles/h (1 5 km/h). 

The boat should carry its average load (crew, 
load arrangement, ballast). 

Durina runnina: the actual advanced distance is reduced bv about 
due to propeller display pitch. 

Select the correct propeller, so that full throttle engine 
speed is with the recommended range. 

0 If engine rpm is under the recommended rpm 
range, lower propeller pitch by 1 - 2 inches or 
more as needed. 

If engine rpm is over the recommended rpm 
range, select a propeller with a pitch one size 
larger or as needed. 

e If the following conditions exist, acceleration will 
improve and outboard motor service life will 
increase by lowering the propeller pitch. 

- Heavy loads such as crew, load, equipment, 
water skiing, etc; 

- High temperatures and high humidity conditions; 

- When operating at high altitudes; 

- When boat bottom needs cleaning; 

- When area around gear case is obstructed; 

pmiq 
If full throttle engine rprn exceeds the recommended 
range, it can cause increased vibration, noise, 
reduced boat performance, poor fuel economy and 
possible engine wear. 

If full throttle engine rpm is below recommended 
range, it indicates that the engine is being overloaded. 
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1 Aluminum Propeller Selection Chart I 
Outboard Propeller size Boat speed in mph with engine running between 5000 - 6000 rpm 

motor Dia. x pitch (in) 
type 6.2 12.4 18.6 24.8 31 37.3 43. 

I I I I ~ I  

BF130A 14x 11 1 - 20.4 I 

I H 

- 
L 

- 

1 Boat type and applicable size (length and weight) 

Code Boat Type 

A Bass boat 

B Water ski 

Overall Weight 
length (feet) (pounds) Hull Shape (Example) 

C Utility 

D i Fishing boat 

E Runabout 
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Propeller Installation 

Remove the ignition key and disconnect the spark 
plug caps to prevent the engine from starting 
accidentally. 

Wear heavy gloves to protect your hands from sharp 
or nicked propeller blades. 

1. Apply marine grease to the propeller shaft. 

2. Install the thrust washer and the propeller on the 
propeller shaft. 

THRUST WASHER 
\ PROPELLER 

GEAR CASE 
SIDE 

3. Install the 18.5 mm plain washer and castle nut. 

4. Tighten the castle nut and secure with the split 
pin. 

If the split pin does not align with the hole in the 
propeller shaft, adjust by turning the nut in the 
tightening direction. Do not exceed the 
maximum torque. 

TORQUE: 
Propeller nut: Minimum 0.7 ft-lb (1.0 N-m) 

Maximum 32 ft-lb (44 N-m) 

After installation, bend the split pin ends as 
shown to secure castle nut. 

L SPLIT PIN 
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ADJUSTMENT AFTER INSTALLATION 

Trim Angle Adjustment 

To get maximum performance in most applications, 
the transom angle adjusting rod should be positioned 
in the lowest hole. 

It may be necessary to move the adjusting rod to a 
higher position due to the following situations: 

To avoid interference when motor is trimmed to 
lowest position. 

If, due to boat weight or design, boat does not 
produce increased performance with motor 
trimmed to lowest hole. 

Motor installation angle (trim angle) can be adjusted 
when stopped or while running. Changing trim angle 
compensates for wave conditions, wind, boat load, 
crew number, etc., to ensure optimum handling. 

Cruising Characteristics 

Proper trim angle: 
Assures most stable cruising and maximum performance. 

Excessive negative trim angle: 
Causes unwanted "bow steer". 

Too large trim angle: 
Causes bow rise, which hinders stable cruising, 
visability, and planing. 

Transom Angle Adjusting Rod 
Removal/Installation 

1. Loosen the adjusting rod nut, and remove the 
adjusting rod. 

2. Adjust by inserting the adjusting rod in the 
suitable holes. 

ADJUSTING ADJUSTING ROD 
ROD NUT 

1 
Angle Adjustments: 
5 Stages (8O, 12O, 16O, 20Â and 24') 

paEq 
Do not operate the boat without the transom angle 
adjusting rod installed. Operating the boat without 
the transom angle adjusting rod installed can result 
in damage to the power trimftilt unit. 
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TRIM TAB ADJUSTMENT 
After engine break-in, run boat at full speed, and 
check to see if boat pulls to the left or right. Adjust 
trim tab as required, to ensure good, straight running 
characteristics. 

If boat pulls to the left: 
Loosen trim tab lock bolt, and move trim tab trailing 
edge to the left. 

/ the right \- 

Pulling to 

1 
TRIM TAB LOCK BOLT 

BREAK-IN PROCEDURE 
Break-in period: 10 hours 

Break-in operation allows the moving parts to wear-in 
evenly and thus ensures proper performance and 
longer outboard motor service life. 

First 15 minutes: 
Run the outboard motor at trolling speed. Use the 
minimum amount of throttle opening necessary to 
operate the boat at a safe trolling speed. 

Next 45 minutes: 
Run the outboard motor up to a maximum of 2,000 to 
3,000 rpm or 10% to 30% throttle opening. 

Next 60 minutes: 
Run the outboard motor up to a maximum of 4,000 to 
5,000 rpm or 50% to 80% throttle opening. Short 
bursts of full throttle are acceptable but do not 
operate the motor continuously at full throttle. 

Next 8 hours: 
Avoid continuous full throttle operation (1 00% throttle 
opening). Do not run the outboard motor at full throttle 
for more than 5 minutes at a time. 

For boats that plane easily, bring the boat up on 
plane, then reduce the throttle opening to the 
specified break-in settings called out above. 

If boat pulls to the right: 
Loosen trim tab lock bolt, and move trim tab trailing 
edge to the right. 
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RADIO STATION MOUNTINGIUSAGE 
The Electronic Control Unit (ECU) is installed on the 
engine. The ECU and the ECU wires are designed so 
that they are not affected by external jamming, but the 
ECU can malfunction when it receives an extremely 
strong electronic signal wave. Check the ECU for any 
malfunctions whenever a VHF radio station is used on 
the boat. 

Observe the following instructions to prevent the ECU 
from malfunctioning. 

Keep the antenna and radio station at least 1.6 ft 
(50 cm) or more away from the ECU, switch 
panel wire harness, indicator wire harness, switch 
panel, indicator panel or remote control. 

Avoid routing antenna wire too long a distance. 
The antenna wire sho~ld  not be routed as long as 
the panel wire harnesses. 

ANTENNA 

\ 

Do not install a radio station that does not 
conform to local laws and regulations (10W or 
less). 

Connect the positive and negative radio leads to 
the boat wiring harness not the engine related 
wiring harnesses. 

After installing a radio station, the ECU must be 
checked for any malfunctions by running the 
engine and transmitting from the radio. If the 
engine performance is adversely effected during 
radio transmission, inspect radio for proper 
installation location, settings, and general 
operation. 

Installation example 

MINIMUM DISTANCE 

RADIO STAT1 

REMOTE CONTROL 

MINIMUM DISTANCE 
1.6 ft (50 cm) 

Ã‘Ã‘ 

SWITCH PANEL AND/OR 
INDICATOR PANEL 
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Check all items on the following list. Refer to the 
Owner's Manual or Shop Manual for specifications 
and detailed procedures. Test every unit to be sure it 
is functioning properly. 

If proper off season PGM-FI storage procedures are 
needed, refer to the storage chapter of the 
BF1 15/13O Owner's Manual. 

ON LAND 

After completing the Pre-Delivery Service and 
Operation check lists, fill out the HONDA 
MARINE - Delivery Check List (#TM023). Give 
the yellow copy to the customer. 

EXTERNAL APPEARANCE 

Check for paint scratches; touch up if necessary. 

INSTALLATION LOCATION 

Check for correct installation location. 

0 Check outboard motor for correct installation 
height. 

0 Make sure the motor mounting bolts are tight. 

0 Check to be sure sealant has been applied to the 
transom mounting bolt holes. 

GEAR OIL 

Check for proper gear oil level. Make sure the oil 
level and drain plugs are tight. 
OIL CAPACITY: 1.06 US qt. (1.0 4) 
Use a commercially available gear oil that meets 
or exceeds the requirement for API Service 
Classification GL5 or Honda PIN 92-19007AI2 
H/C 491 8363 gear oil. 

FUELSYSTEM 

Be sure fuel lines are connected securely. 

Make sure the fuel tank is full of fresh 86 pump 
octane rating or higher unleaded gasoline. 

Check for fuel leaks. If necessary, repair 
immediately. 

STEERING SYSTEM 

Check the steering system for smooth operation. 

0 Make sure the outboard motor does not interfere 
with the steering cable andtor link arm, control 
cables, wire harness etc., when the steering 
wheel is turned full left and full right and with the 
motor in all tilt positions. 

REMOTE CONTROL SYSTEM 

U Check remote control for proper operation. 

0 Make sure the control lever selects forward, 
neutral, and reverse gears. 

Check for full throttle capability. 

Check to be sure the throttle operates smoothly 
with the remote control lever at full throttle 
position. On side-surface mount controls, the fast 
idle lever must be in the idle position. 

ELECTRICAL SYSTEM 

Check wire harness for proper connections. 

0 Check battery connections for correct polarity 
and tightness. 

0 Make sure battery is fully charged and installed 
securely. 

Make sure meters, indicators, and switches are 
connected correctly. 

TILT MECHANISM 

0 Push power trimhilt switch, and make sure 
outboard motor tilts up and down smoothly. 

Check for abnormal tilt motor noise while tilting 
up or down. 

0 Tilt down the outboard motor and check to see 
that the trim meter functions and indicates 
'DOWN". 

Operate the steering with the outboard motor in 
the tilt UP position, and check to be sure that the 
cables, harnesses, boat splashwell, etc. do not 
interfere with the outboard motor. 

0 Make sure tilt stopper will set in the lock position 
at full tilt up position. 

Check the power tilt oil level. Tilt the outboard 
motor up to the full tilt UP position and lock it in 
place with the tilt lock lever. Remove the oil tank 
cap and be sure the oil level is up to the oil filler 
port. Install the oil tank cap securely. 
Recommended Oil: D E X R O N ~  type Automatic 
Transmission Fluid (ATF). 

Check the manual tilt valve for proper function. 

ENGINE OIL 

Check engine oil level. 
Engine Oil Capacity: 
5.9 US qt. (5.6 f )  When oil filter is not replaced 
6.2 US qt. (6.5 f )  When oil filter is replaced 
Recommended Oil: SAE 1 OW-30 
Use 4-stroke motor oil that meets or exceeds the 
requirement for API Service Classification SJ. 
Always check the API SERVICE label on the oil 
container to be sure it includes the letters SJ. 

ALL NUTS, BOLTS, & OTHER FASTENERS 

0 Check security and tiahten if necessary 
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0 Check the gearshift operation with the remote 
control lever. 

IN THE WATER 

OUTBOARD MOTOR INSTALLATION 

Check that there are no water leaks from the 
motor mounting bolt holes. 

0 Check boat for balanced weight distribution. 

OUTBOARD MOTOR OPERATION 

0 Check neutral switch for proper operation. 

0 Turn the ignition switch ON and make sure the 
buzzer sounds twice. Turn switch OFF. 

0 Turn the ignition switch ON. Make sure the 
Programmed Fuel Injection (PGM-FI) light, 
Alternating Current Generator (ACG) light, and 
the Oil Pressure light come on. The oil pressure 
light should go out after 2 seconds. 

0 Turn the ignition switch to the START position 
and start the engine. 

0 Check outboard motor for any abnormal noise. 

0 Check to be sure cooling water flows out of the 
cooling system indicator. 
After the engine warms up: 

0 Make sure motor returns smoothly to idle. 

Check Idle Speed: 750 Â 50 rprn (in neutral) 
If idle speed is incorrect, disconnect remote 
control throttle cable from throttle arm and 
recheck idle rpm. If rprn is correct, recheck 
remote control throttle cable adjustment. If 
idle rprn is not correct with remote control 
throttle cable disconnected, refer to the 
BF1151130 service manual for PGM-FI idle 
speed adjustment. If necessary, call Honda 
Tech Line. Do not make adjustments to the 
PGM-FI without reviewing the service manual 
or calling Honda Tech Line. 

0 Snap throttle and check engine response. 

0 Check the emergency engine stop switch for 
proper operation. 

LEAKS 

0 Make sure that there are no leaks from the fuel 
lines and/or connections. If necessary, repair 
immediately. 

0 Check the outboard motor for waterloil leaks. 
Repair if necessary. 

Check exhaust system for exhaust leaks. 

DURING SEA TRIALS 

OUTBOARD MOTOR OPERATION 

Check motor operation at trolling speed. Use the 
minimum amount of throttle opening necessary 
to operate boat at a safe trolling speed for 15 
minutes. 

0 Dual Motors: 
Adjust tie bar length so the motors toe-out. 
Toe-out is when the motors' forward measurement 
is wider than the motors' aft measurement. 

Motors with toe-out (viewed from the stern) will 
ensure better boat stability. It is best if the wakes of 
two motors join 66 - 82 ft (20 - 25 meters) 
astern. 

/-' 66 - 82 ft (20 - 25 meters) 1 

Not all boats will follow this specification. 
Consult your boat manufacturer for toe-in or 
toe-out recommendation. 

PROPELLER SELECTION 

0 Check the engine rprn with the boat under way. 
Before engine break-in, avoid continuous full 
throttle operation (1 00% throttle opening). Do not 
run the outboard motor at full throttle for more 
than 2 minutes at a time. 

MAXIMUM RECOMMENDED ENGINE RPM 
5000 - 6000 rprn 

0 Make sure that there is no propeller ventilation in 
a straight line. There is the possibility of some 
propeller ventilation when turning at full throttle 
with the motor trimmed out. 

AFTER SEA TRIALS 

. CHECK & CLEAN THE OUTBOARD MOTOR 

0 Check that there is no water in the gear oil. 

Check that there are no signs of fuel, oil or water 
leaks. Repair if necessary. 

0 After running in salty or dirty water, use a water 
hose joint (optional part) PIN 19270-ZW1-740 
HIC 489821 9 to flush the cooling system with 
clean water. 

0 Thoroughly clean entire outboard motor with cloth. 

Check the outboard motor for external damage, 
defects, or cracks. 
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SWITCH PANEL TEMPLATE 
Prior to use, always measure template dimensions with a caliper or ruler to be sure dimensions are correct. 
Dimensions can change due to photocopying or reprinting. 

48.00 mm (1.88 in) 

171 -00 mm 
(6.73 in) 
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INDICATOR PANEL TEMPLATE 

/ k-- 50 mrn (1.97 in) 4 

Outline of indicator panel 

05.50 mm 
(0.22 in) x 4 

Cut out shaded areas as 
indicated 
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IMPORTANCE OF PROPER SET-UP AND PRE-DELIVERY SERVICE 

For Your Customer's Safety 

Proper set-up and pre-delivery service are essential 
to the customer's safety and the reliability of the 
outboard motor. Any error or oversight during 
assembly can result in faulty operation, damage to 
the outboard motor, or injury to others. 

For Your Safety 

Some of the most important general safety 
precautions are given below. However, we cannot 
warn you of every concewable hazard that can arise 
in performing set-up and pre-delivery service. Only 
you can decide whether or not you should perform a 
given task. 

IMPORTANT SAFETY PRECAUTIONS 

Improper set-up or pre-delivery service can create an 
unsafe condition that can cause your customer or 
others to be seriously hurt or killed. 

Follow the procedures and precautions in this 
manual and other service materials carefully. 

Failure to properly follow instructions and precautions 
can cause you to be seriously hurt or killed. 

Follow the procedures and precautions in this 
manual and other service materials carefully. 

Make sure you have a clear understanding of all basic shop safety practices and that you are wearing appropriate clothing 
and using safety equipment. When performing any set-up or pre-delivery service, be especially careful of the following: 

Read all of the instructions before you begin, and make sure you have the tools, the replacement or repair parts, and the 
skills required to perform the tasks safely and completely. 

Protect your eyes by using proper safety glasses, goggles, or face shields any time you hammer, drill, grind, or work around 
pressurized air or liquids, and springs or other stored-energy components. If there is any doubt, put on eye protection. 

Use other protective wear when necessary, for example, gloves or safety shoes. Handling hot or sharp parts can cause 
severe burns or cuts. Before you grab something that looks like it can hurt you, stop and put on gloves. 

Make sure the engine is off before you begin any servicing procedures, unless the instruction tells you to do otherwise. This 
will help eliminate several potential hazards: 

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

Burns from hot parts. Let the engine and exhaust system cool before working in those areas. 

Injury from moving parts. If the instruction tells you to run the engine, be sure your hands, fingers, and clothing are out of 
the way. 

Gasoline vapors and hydrogen gases from batteries are explosive. 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. 

Never drain or store gasoline in an open container. 

Keep all cigarettes, sparks, and flames away from the battery and all fuel-related parts. 
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