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Abbreviations

Abbreviations

ACG Alternator

API American Petroleum Institute

Approx. Approximately

Assy. Assembly

ATDC After Top Dead Center

ATF Automatic Transmission Fluid

ATT Attachment

BARO Barometric

BAT Battery

BDC Bottom Dead Center

BTDC Before Top Dead Center

CKP Crankshaft Position

Comp. Complete

CyL Cylinder

DTC Diagnaostic Trouble Code

ECT Engine Coolant Temperature

ECM Engine Control Module

EX Exhaust

F Front or Forward

GND Ground )

GPS Global Positioning System

HO2S Heated Oxygen Sensor

IAB Intake Air Bypass

IAC Idle Air Control

IAT Intake Air Temperature

ID or I.D. Inside Diameter

IG or IGN Ignition

IN Intake

INJ Injection

L. Left

KS Knock Sensor

MAP Manifold Absolute Pressure

MIL Malfunction Indicator Light

0.D. Outside Diameter

oP Optional Part

PGM-FI Programmed-fuel Injection

P/N Part Number

Qty Quantity

R. Right

SAE Society of Automotive Engineers

SCS Service Check Signal

SOL Solenoid

STD Standard

SW Switch

TDC Top Dead Center

TP Throttle Position

VTEC Variable Valve Timing & Valve Lift
Electronic Control

Bl | BLACK GREEN Br | BROWN Lg | LIGHT GREEN

Y | YELLOW RED O | ORANGE | P | PINK

Bu | BLUE WHITE Lb | LIGHTBLUE| Gr { GRAY
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1. SPECIFICATIONS

BF200A-225A

1. SPECIFICATIONS

2. DIMENSIONAL DRAWING

1. SPECIFICATIONS

DIMENSIONS AND WEIGHTS
Model BF200A
Description code BAEJ BAEJ BAFJ BAEJ BAFJ
Item Type LD XD XCD XXD XXCD
Overall length 920 mm (36.2 in)
Overall width 625 mm (24.6 in)
Overall height 1,670 mm 1,800 mm 1,800 mm 1,925 mm 1,925 mm
{65.7 in) (70.8 in) (70.8 in) (75.8 in) (75.8 in)
Dry weight (*1) 270 kg 275 kg 278 kg 280 kg 283 kg
(595 Ibs) (606 Ibs) (613 Ibs) (617 Ibs) {624 Ibs)
Dry weight (*2) 267 kg 272 kg 272 kg 277 kg 277 kg
(589 Ibs) {600 Ibs) {600 Ibs) (611 Ibs) {611 Ibs)
Operating weight (including oil) 279 kg 284 kg 287 kg 289 kg 292 kg
(615 Ibs) (626 Ibs) (633 Ibs) (637 Ibs) (644 Ibs})
*1: With propeller mounted.
*2: Without propeller mounted.
Model BF225A
Description code BAGJ BAGJ BAHJ BAGJ BAHJ
Item Type LD XD XCD XXD XXCD
Overall length 920 mm (36.2 in)
Overall width 625 mm (24.6 in)
Overall height 1,670 mm 1,800 mm 1,800 mm 1,925 mm 1,926 mm
(65.7 in) (70.8 in) (70.8 in) (75.8 in) (75.8 in)
Dry weight (*1) 270 kg 275 kg 278 kg 280 kg 283 kg
(595 Ibs) (606 Ibs) (613 Ibs) (617 Ibs) (624 Ibs)
Dry weight (*2) 267 kg 272 kg 272 kg 277 kg 277 kg
(589 Ibs) (600 Ibs) (600 Ibs) (611 Ibs) {611 Ibs)
Operating weight (including oil) 279 kg 284 kg 287 kg 289 kg 292 kg
(615 lbs) (626 Ibs) (633 Ibs) (637 lbs) (644 Ibs)
*1: With propeller mounted.
*2: Without propeller mounted.
FRAME
Model BF200A-BF225A
Item Type LD XD XCD XXD r XXCD
Transom height (*1) 508 mm 635 mm 762 mm
{20.0in) (25.0 in) (30.0in)
Tilting angle 68°
Tilting stage Stageless
Trim angle (*1) -4° to 16°

Swivel angle

30° right and left

*1. Transom angle is at 12°.
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TYPES OF Honda BF200A/BF225A OUTBOARD MOTORS

It may be necessary to refer to this chart for reference purposes when reading this manuali.

Model BF200A-BF225A

Type LD XD XCD XXD XXCD
Shaft Length type L XL XL XXL XXL
Counter Rotation O O
Remote control @) O O O O
Power Trim/Tilt O O O O O
Tachometer (O) (O) (O) (O) (O)
Trimmeter (O) (O) (O) (O) (O)

XL: Extra long, XXL: Extra-extra long
{_): Optional part

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

ENGINE
Model BF200A BF225A
Item Description code BEAEJ-SE BEAGJ-SE
Type 4-stroke, O.H.C., 6-cylinder

Displacement

3,471 cm3(211.7 cuin)

Bore x stroke

89 x93 mm (3.6 x3.7in)

Rated power *1

147.1 kW (200HP) 165.5 kW (225HP)

Maximum torque

295 Nem (30.1 kgfem, 217.7 Ibfeft)

Compression ratio

9.4:1

Fuel consumption ratio

334 g/kWeh (246 g/PS¢h)

Cooling system

Forced water circulation by impeller pump with thermostat

Ignition system

Full transistorized, battery ignition

Ignition timing

10° at 650 rpm B.T.D.C.

Spark plug

IZFR6F11 (NGK), VKJ20RZ-M11 (DENSO})

Fuel supply system

Programmed fuel injection

Fuel injection system

Electronic control

Fuel injection nozzle

Pintle type

Fuel

Unleaded gasoline with a pump octane rating of 86 or highe

r

Fuel pump

Electric and mechanical plunger type

Lubrication system

Pressure lubrication by trochoid pump

Lubrication capacity

8.8 ¢ (9.3USqt, 7.7 Imp qt)

Starter system

Electric starter

Stopping system

Primary circuit ground

Exhaust system

Underwater type

*1: Full throttle range.
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LOWER UNIT
Clutch Dog clutch (Forward — Neutral — Reverse)
Gear ratio 0.536 (15/28)
Reduction Spiral bevel
Gear case oil capacity 1.17 £ (1.24 US qgt, 1.03 Imp qt)
Propeller rotating direction Clockwise (viewed from rear): LD, XD and XXD types
Counterclockwise {viewed from rear): XCD and XXCD types
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2. DIMENSIONAL DRAWING
Transom H T
LD type 1,670 mm (65.7 in) 508 mm (20.0 in)
XD type 1,800 mm (70.8 in} 635 mm (25.0 in)
XXD type 1,925 mm (75.8 in) 762 mm (30.0 in)
920 mm (36.2 in)
£
£
e

625 mm (24.6 in)




2. SERVICE INFORMATION BFE00A-225A

1. SYMBOLS USED IN THIS MANUAL d. STARTER MOTOR
2. SERIAL NUMBER LOCATION e. IGNITION SYSTEM
3. MAINTENANCE STANDARDS Spark test
4. TORQUE VALUES - FRAME
5. SPECIAL TOOLS | a. SHIFT
6. TROUBLESHOOTING b. POWER TRIM/TILT ASSEMBLY DOES
. ENGINE NOT MOVE
o HARD STARTING c. EI;EE g?“vgl:' '(I')F:-III)VI/TILT ASSEMBLY
Cylinder compression test 7. CABLE/HARNESS ROUTING
b. ENGINE DOES NOT RUN SMOOTHLY & TUBE ROUTING
c. IGNITION (POWER} SYSTEM 9 LUBRICATION
Fuse load list

1. SYMBOLS USED IN THIS MANUAL

As you read this manual, you may find the following symbols with the instructions.

A special tool is required to perform the procedure.

#—@ Apply grease

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

ﬂ I Apply oil

O x O (Q) Indicates the diameter, length, and quantity of metric flange bolts used.

P. Indicates the reference page.

2. SERIAL NUMBER LOCATION

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

ENGINE SERIAL NUMBER

PRODUCT IDENTIFICATION NUMBER
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3. MAINTENANCE STANDARDS

 ENGINE
Unit: mm (in)
Part item Standard Service limit
Engine Idle speed (in neutral) 650 + 50 rpm _—
Trolling speed 650 = 50 rpm —_—

Cylinder compression

1,373 - 1,569 kPa (14 - 16 kgffcm?,
199 - 228 psi) at 300 rpm

Ignition timing | At.idle*" 10 £ 2°BTDC at 650 + 50 rpm _
Spark plugs Gap 1.0 - 1.1 (0.039 - 0.043) —_—
Valves Valve clearance IN 0.20-0.24 _—
EX 0.28-0.32
Stem O.D. iN 5.485 - 5.495 (0.2159 - 0.2163) 5.455 (0.2148)
‘ EX 5.450 — 5.460 (0.2146 - 0.2150) 5.420 (0.2134)
Guide I.D. INJEX 5.515 - 5.530 (0.2171 - 0.2177) 5.55 (0.219)
Guide extrusion amount iN 21.20 - 22.20 {(0.835 - 0.874)
EX 20.63 - 21.63 (0.812 - 0.852) —
Stem-to-guide clearance IN 0.020 - 0.045 (0.0008 - 0.0018) 0.080 (0.0031)
EX 0.065 — 0.080 (0.0022 - 0.0031) 0.120 (0.0047)
Seat width INJEX 1.25 - 1.55 (0.049 - 0.061) 2.0 (0.08)
Seat installation height IN 46.75 - 47.55 (1.841 - 1.872) 47.80 (1.882)
EX 46.68 — 47.48 (1.838 - 1.869) 47.73 (1.879)
Spring free length IN 50.07 (1.971)
EX 53.48 (2.106) —_—
Rocker arms Rocker arm [.D. IN 20.012 - 20.030 (0.7879 - 0.7886) _
EX 18.012 - 18.030 (0.7091 - 0.7098) _—
Rocker arm shaft O.D. IN 19.972 - 19.993 (0.7863 — 0.7871) _—
EX 17.976 - 17.994 (0.7077 — 0.7084)
Rocker arm-to-rocker arm IN 0.026 — 0.067 (0.0010 - 0.0026) 0.067 (0.0026)
shaft clearance EX 0.026 - 0.077 (0.0010 - 0.0030) 0.077 (0.0030)
Pistons Skirt O.D. 88.975 - 88.985 (3.5029 - 3.5033) 88.965 (3.5026)
Piston-to-cylinder clearance 0.015 — 0.040 (0.0006 — 0.0016) 0.080 (0.0031)
Pin bore 1.D. 21.960 - 21.963 (0.8645 — 0.8647)
Pin O.D. 21.961 — 21.965 (0.8646 - 0.8648) —
Pin-to-pin bore clearance -0.005 - + 0.002 (-0.0002 - + 0.0001) _—
Ring groove width Top/Second| 1.220 - 1.230 (0.0430 - 0.0484) 1.25 (0.049)
Qil 2.805-2.825 (0.1104 - 0.1112) . 2.85(0.112}

*1: With the SCS short connector connected to the service check connector.
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Unit: mm (in)

Part Item Standard Service limit
Piston rings Ring side clearance Top 0.035 - 0.060 (0.0014 - 0.0024) 0.13 (0.005)
Second 0.030 - 0.055 (0.0012 - 0.0022) 0.13 (0.005)
Ring end gap Top 0.20 — 0.35 (0.008 — 0.014) 0.6 (0.024)
Second 0.40 - 0.55 (0.016 - 0.022) 0.7 (0.028)
Oil 0.20 - 0.70 (0.008 - 0.028) 0.8 (0.031)
Ring thickness Top 1.170 - 1.185 (0.0461 - 0.0467)
Second 1.175 - 1.190 (0.0462 — 0.0469) _
Cylinder head | Warpage 0.05 (0.002)

Camshaft journal I.D.

43.000 - 43.024 (1.6929 - 1.6939)

Head height

120.95 - 121.05 (4.762 - 4.766)

Cylinder block

Cylinder sleeve I.D.

89.00 - 89.015 (3.5039 - 3.5045)

89.065 (3.5065)

Warpage 0.07 (0.003) Max 0.10 (0.004)
S:zvl;elt.vsfeen upper and lower parts of L 0.05 (0.002)
Connecting Small end |.D. 21.970 - 21.976 (0.8650 — 0.8652) _—
rods Small end-to-piston pin clearance 0.005 - 0.015 (0.0002 — 0.0006)
Big end axial clearance 0.15-0.35 (0.006 — 0.014) 0.45 (0.018)
Connecting rod big end oil clearance 0.020 - 0.044 (0.0008 - 0.0017)
Crankshaft Journal O.D. Main 71.976 - 72.000 (2.8337 — 2.8346) S
Pin 54.976 - 55.000 (2.1644 — 2.1654)
Journal roundness {Main/Pin) 0.005 (0.0002) Max 0.01 (0.0004)
Shaft runout 0.020 (0.0008) Max 0.030 (0.0012)
Crankshaft main bearing oil clearance 0.020 - 0.044 (0.0008 — 0.0017) 0.050 (0.0020)
Crankshaft axial clearance 0.10 - 0.35 (0.004 — 0.014) 0.45 (0.018)
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Unit: mm (in)

Part ltem Standard Service limit
Camshaft Camshaft axial clearance 0.05 - 0.20 (0.002 — 0.008) 0.2 (0.008)
Shaft runout 0.03 (0.001) Max 0.04 (0.002)
Journal O.D. 42.935 - 42.950 (1.6904 - 1.6909)
Cam height IN Primary 34.769 - 35.054 (1.3689 - 1.3992) —
Mid 36.295 - 36.580 (1.4289 — 1.4402) _—
Secondary 35.073 - 35.358 (1.3808 - 1.3920) —
EX 36.176 - 36.461 (1.4242 - 1.4355)
Shaft oil clearance 0.050 - 0.089 (0.0020 — 0.0035) 0.15 (0.006)
Oil pump Body I.D. 84.000 - 84.030 (3.3071 - 3.3083)
Inner rotor-to-outer rotor clearance 0.04 - 0.16 (0.002 - 0.006) 0.20 (0.008)
Outer rotor-to-oil pump body clearance 0.02 - 0.07 (0.001 - 0.003) 0.12 (0.005)
Outer rotor height 9.480 - 9.500 (0.3732 - 0.3740)
Pump body depth 9.520 - 9.550 (0.3748 - 0.3760) E—
Outer rotor - to-oil body side clearance 0.14 - 0.19 (0.006 — 0.007) 0.20 (0.008)
Fuel pump/ Discharge volume 60 m/{ (2.0 US oz,z, 2.1 Imp oz) L
Fuel line [with pump operated for 2 sec.} or more
Fuel pressure [kPa (kgf/cm?, psi)] 280-330(2.9-3.4,41-48) _
Vapor separa- Float height

tor

28.5-33.5{1.12-1.32)
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Unit: mm (in)

Part Item Standard Service limit
Alternator Brush length 10.5 (0.41) 9.0 (0.35)
Brush spring pressure 3.2 N {0.33 kgf, 0.73 Ibf) _
Rotor coil resistance 27-3.1Q
Slip ring O.D. 14.2 - 14.4 (0.56 - 0.57) 13.8 (0.54)
Belt tension [N (kgf, Ibf)] Used belt
Measured between the pul- 490 - 590 (50 - 60, 110 - 132)
leys with belt tension gauge. | New pelt | 880 - 980 (90 - 100, 198 — 220)*! _
660 - 740 (67 — 75, 148 — 165)*2 _
Belt deflection Used belt
Measured with 98 N (10 kgf, 22 5.4-6.3(0.21-0.25) —
Ibf) of force applied to the cen- | o helt 3.2-3.4(0.12 - 0.13)*1
ter of belt between the pulleys. . . .
4.2-4.8(0.17 - 0.19)*2
Starter motor Brush length 12.3(0.48) 7.0 (0.28)
Insulation depth 0.4 -0.5(0.016 — 0.020) 0.2 (0.008)
Commutator O.D. 29.4 (1.16) 28.8 (1.13)
Commutator runout 0.1 (0.004)
CKP sensor Resistance 1,850 - 2,450 Q
TDC sensor Resistance 1,850 - 2,450 Q
*1: With a new belt installed
*2: After the engine running for five minutes.
« FRAME
Unit: mm (in)
Part item Standard Service limit
Vertical shaft Shaft 0.D. (at needle bearing) 31.991 - 32.000 (1.2595 —~ 1.2598)

Propeller shaft

Shaft O0.D. (at needle bearing)

32.007 — 32.020 (1.2601 - 1.2606)
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4. TORQUE VALUES

Item Thread Dia. (mm) and pitch Torque values
(length) Nem kgfem Ibfeft
 Engine

Bearing cap bolt (11 x 131 mm) M11x 1.5 *1:29 3.0 22
Side bolt (10 x 60 mm) M10 x 1.25 49 5.0 36
Side boit {10 x 80 mm) M10 x 1.25 49 5.0 36
Side bolt (10 x 109 mm) M10 x 1.25 49 5.0 36
Timing belt back cover (TDC sensor) bolt M5 x 0.8 3.9 0.4 29
Cylinder head bolt M12x 15 *2:39.2 4.0 29
Spark plug M14 x 1.25 18 1.8 13
Valve adjusting nut M7 x0.75 20 2.0 14
Connecting rod bolt M8 x 0.75 *3:20 2.0 14
Crankshaft pulley bolt M16x 1.5 245 25.0 181
Timing belt tensioner bolt M10 x 1.25 39 4.0 29
Timing belt idler bolt M12 x 1.25 83 8.5 61
Timing belt driven pulley bolt M12 x 1.25 90 9.2 67
Rocker shaft (IN side) bolt M8 x 1.25 24 2.4 17
Rocker shaft (EX side) bolt M8 x 1.25 24 2.4 17
Oil pressure switch (High pressure side) M10 x 1.25 21.6 © 2.2 16
Oil filter cartridge M20 x 1.5 21.6 2.2 16
Qil filter holder bolt M22 x 1.6 49 5.0 36
Oil drain plug bolt M12 x 1.5 23 23 17
Throttle body bolt, nut M8 x 1.25 21.6 2.2 16
Mount case bolt M10 x 1.25 44 4.5 33
Mount case bolt M12 x1.25 64 6.5 47
Mount case nut M10 x 1.25 flange nut 44 45 33
Ignition coil bolt M6 x 1.0 12 1.2 9

Flywheel bolt M12 x 1.0 118 12.0 87
Flywheel boss bolt M8 x1.25 32 3.2 24
Alternator bolt M10 x 1.25 44 45 33
Alternator nut M8 nut 26 2.7 20
Starter motor bolt M10 x 1.25 44 45 33
Oil pressure switch (Low pressure side) PT 1/8 8 0.85 6.1
MAP sensor M5 x 0.8 3.4 0.35 25
IAT sensor M12 x 1.5 18 1.8 13
ECT sensor M10 x 1.25 12 1.2 9

HO2S M18 x 1.5 42 4.3 31
Knock sensor M12 x 1.25 31 3.2 23

*1:

*2:

*3:

Tighten the crankcase bolts to 29 Nem (3.0 kgfem, 22 Ibf+ft) first, then tighten them an additional 51° (Snag torque

[Angle method]).

Tighten the cylinder head bolts to 39.2 Nm (4.0 kgfem, 29 Ibf-ft) first, then tighten them an additional 103° (Snag

torque [Angle method]).

Tighten the connection rod bolt to 20 N*m (2.0 kgf-m, 14 Ibfft) first, then tighten them an additional 90° (Snag

torque [Angle method]).
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ltem Thread Dia. (mm) and pitch Torque values
(length) Nem kgfem Ibfeft
« GEAR CASE
Gear case bolt M10 x1.25 37 3.75 27
Gear case self-lock nut M10 x 1.25 37 3.75 27
Pinion gear nut M18 x 1.0 182 18.5 134
Gear oil level bolt M8 x 1.25 3.5 0.35 2.5
Bearing holder M100 x 2.0 191 19.5 141
Gear oil drain plug bolt M8 x 1.256 3.4 0.35 25
Impeller housing bolt M8 x 1.26 20 2.0 14
Propeller castle nut M18x 1.5 *1:1.0 0.1 0.7
64 mm lock nut M64 x 1.5 123 12.5 90
Water screen screw M5 x 0.8 1.0 0.1 0.7
« EXTENSION/MOUNT
Lower rubber motor mount nut M14x15 103 10.5 76
Upper rubber mount nut M12 x 1.25 83 8.5 61
Extension separator stud bolt M12 x 1.25 22 2.25 16
Extension separator stud bolt M10 x 1.25 15 1.5 1
* STERN BRACKET
Stern bracket nut M25 x 2.0 34 3.5 25
Stern bracket nut 7/8-14UNF 34 3.5 25
* Others
Neutral switch nut M20 x 1.0 25 0.25 1.8
Grease fitting M6 x 1.0 3 0.3 2.2
Starter motor B terminal nut M8 x 1.25 11 1.1 8.0
Alternator terminal B terminal nut M6 x 1.0 8 0.85 6.1

*1 If the split pin cannot be set by tightening the 18 mm castle nut to the specified torque, tighten the castle nut addi-
tionally until the split pin can be set. Note that the maximum torque of the 18 mm castle nut is 44.1 Nem (4.5 kgfem,

33 Ibfeft).
s Use standard torque values for fasteners that are not listed in this table.
STANDARD TORQUE VALUES
Item Thread Dia. {mm) and pitch Torque values
{length) Nem kgfem Ibfeft
Boit and nut 5mm 5.2 0.52 3.8
6 mm 10 1.0 7
8 mm 2156 2.15 15.6
10 mm 34 3.5 25
12 mm 54 5.5 40
Flange bolt and nut 6 mm (SH Flange bolt) 9 0.9 6.5
6 mm 12 1.2 9
8 mm 26 2.7 20
10 mm 39 4.0 29
Screw 5 mm 4.2 0.42 3.0
6 mm 9 0.9 6.5
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5. SPECIALTOOLS

« Special tool applicable to the parts except gear case

Tool name

Tool number

Application

WWWNNNNDNMNNDNMNONDNODNONN QO AQ@QQaaomaDaaaaAa
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33
34
36
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

Oil filter wrench

Belt tension gauge

Fuel pressure gauge

Holder attachment, 50 mm offset
Holder handle

Lock nut wrench, 56 mm

Air supply

Air supply adapter M10 x 1.0
VTEC air adapter

VTEC air stopper

Stem seal driver

Valve spring compressor
Valve guide driver, 5.5 mm
Valve guide reamer

Cutter holder, 5.5 mm

Valve seat cutter 32° 35 mm
Valve seat cutter 32° 33 mm
Valve seat cutter 45° 35 mm
Valve seat cutter 45° 29 mm
Valve seat cutter 60° 37.5 mm
Valve seat cutter 60° 30 mm
Driver

Attachment, 52 x 55 mm

Oil pressure gauge set

Oil pressure gauge attachment
Driver

Oil seal driver attachment, 96
Driver

Attachment, 52 x 55 mm
Driver

Attachment, 42 x 47 mm
Ring gear holder

Driver

Attachment, 32 x 36 mm
Pilot, 22 mm

Driver

Attachment, 24 x 26 mm
Pilot, 12 mm

Bearing puller attachment
Pin wrench, 6 mm

Pin wrench, 4 mm
Pressure gauge kit

Hose comp.

Oil pressure gauge joint A
Pressure gauge kit

Hose comp.

Oil pressure gauge joint B
SCS service check connector
ECM test harness

Float level gauge

Driver

Attachment, 52 x 556 mm
Sensor socket wrench, 22 x 90L

07912 - 6110001
07JGG - 0010101
07406 — 0040003
07MAB - PY30100
07JAB - 001020B
07LPA - Z2V30200
07LAJ - PR30102
070AJ - 0010100
07VAJ - P8A0100
07VAJ - P8A0200
07PAD - 0010000
07757 — 0010000
07742 - 0010100
07HAH - PJ70100
07781 - 0010101
07780 - 0012300
07780 - 0012900
07780 — 0010400
07780 - 0010300
07780 - 0014100
07780 — 0014000
07749 - 0010000
07746 - 0010400
07506 - 3000001
07406 — 0030000
07749 - 0010000
07948 - SB00101
07749 - 0010000
07746 - 0010400
07749 - 0010000
07746 - 0010300
070PB - ZY30100

07749 - 0010000
07746 - 0010100
07746 - 0041000
07749 - 0010000
07746 - 0010700
07746 — 0040200
07931 - 4630100
07SPA - ZW10100
07SPA - ZW10200
07YAJ - 0010410
07FPJ - 7520100
07SPJ - ZW10100
07YAJ - 0010410
07FPJ - 7520100
07SPJ - ZW10200
070PZ - 2Y30100
070PZ - 2Y30200
07401 - 0010000
07749 - 0010000
07746 - 0010400
07LAA - PT50101

Oil filter replacement
Alternator belt tension inspection
Fuel pressure inspection

} Crankshaft pulley bolt removal/instaliation
]» VTEC system, VTEC valve inspection

Stem seal replacement

Valve keeper removal/installation
Valve guide removal/installation
Valve guide reaming

Valve seat reconditioning (IN/EX)
Valve seat reconditioning (IN)
Valve seat reconditioning (EX)
Valve seat reconditioning (IN)
Valve seat reconditioning (EX)
Valve seat reconditioning (IN)
Valve seat reconditioning (EX)
]— Camshaft oil seal installation

j Cylinder block oil pressure inspection

Cylinder block left side cover oil seal installa-
tion
J_ Oil pump crankshaft oil seal installation

:]— Water pump housing 26 x 42 x 7 mm water
seal replacement

Flywheel boss removal/installation, flywheel

removal/installation

} Mounting case oil seal installation

} Mounting case shift shaft oil seal installation

Lower mount center housing removal
Piston rod comp. removal/installation
Rod guide comp. removal/installation

]— Power trim/tilt assembly upper chamber blow
pressure inspection

Power trim/tilt assembly lower chamber blow
pressure inspection
]— ECM troubleshooting

Vapor separator float level inspection

]— Cylinder head 39 x 53 x 8 mm oil seal installa-
tion

HO2S removal/installation
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+ Special tool applicable to all types of gear case

Tool name

Tool number

Application

Qil seal driver, 44.5

Driver handle, 15 x 280L

Oil seal driver attachment, 28 x 35 mm
Pilot, 32 x 50 mm

Taper bearing instailer attachment
Attachment, 32 x 42 mm

Pin type wrench, 110 mm ID

QOil seal driver, 65

Driver handle, 15 x 280L
Attachment, 37 x 40 mm

Pilot, 25 mm

Attachment, 27.2

Driver

Taper bearing installer attachment
Oil seal driver, 65

Pin type wrench, 110 mm ID
Driver

Attachment, 72 x 75 mm

Driver

Taper bearing installer attachment
Driver

Bearing driver attachment, 44 x 49.5 mm
Pilot, 28 mm

Oil seal driver, 65

Bearing race puller

Remover handle

Remover weight

Taper bearing installer attachment
Driver handle, 480L

Driver

Bearing driver attachment, 44 x 49.5 mm
Pilot, 28 mm

Driver

Oil seal driver, 52 x 55 mm

Puller jaws

Bearing race pulier

Remover handle

Remover weight

Puller jaws

Bearing race puller

Remover handle

Remover weight

Oil seal driver, 65

Vertical shaft holder

Lock nut wrench, 30/64 mm
Gauge adapter, 100

Puller jaws

Puller bolt

Backlash indicator tool

Driver handle, 15 x 15 x 280L
Attachment, 37 x 40 mm

Pilot, 32 x 50 mm

Shaft installer, 15 x 370L

Bearing driver attachment, 64 x 72 mm
Attachment, 32 x 42 mm

Drive shaft B

Oil seal remover
Attachment, 42 x 47 mm

07947 - SB00100

07949 - 3710001
07945 - 4150200
07MAD - PR90200
070PF — ZY30100
070PD - ZY30100
07WAA - S1G0100
07JAD - PL90100
07949 - 3710001
07746 - 0010200
07746 - 0040600
07747 - 0010300
07749 - 0010000
070PF - ZY30100
07JAD - PL90100
07WAA - S1G0100
07749 - 0010000
07746 - 0010600
07748 - 0010000
070PF - ZY30100
07749 - 0010000
07945 — 3330300
07746 - 0041100
07JAD - PL90100
070PC - ZY30100
07936 - 3710100
07741 -0010201
070PF - ZY30100
070GD - 0010100
07749 - 0010000
07945 — 3330300
07746 - 0041100
07749 - 0010000
07NAD - P200100
07WPC - ZW50100
070PC - ZY30100
07936 - 3710100
07741 - 0010201
07WPC - 2ZW50100
070PC - ZY30100
07936 - 3710100
07741 - 0010201
07JAD - PLS0100
07SPB - ZW10200
07916 - MB00002
070PJ - ZY30100
07SPC - ZW0010Z
07SPC - ZW0011Z
07SPJ - ZW0030Z
07949 - 3710001
07746 - 0010200
07MAD - PR90200
07VMF - KZ30200
07946 — SB20000
070PD - Z2Y30100
07964 - MB00200

07748 - 0010001
07746 - 0010300

Propeller shaft holder 30 x 45 x 7 mm water seal
installation

} Propeller shaft holder 32 x 42 x 30 mm nee-
dle bearing removal

Propeller shaft holder 32 x 42 x 30 mm nee-
jdle bearing installation
Bearing holder assembly disassembly/reassembly
Bearing holder bevel gear disassembly

}Forward bevel gear disassembly

]— Forward bevel gear installation

Bearing holder bevel gear installation

Bearing holder assembly disassembly/reassembly

j Bearing holder assembly (outer race} disassem-
bly

]— Bearing holder assembly (outer race) reassem-
bly

— Taper bearing/bevel gear disassembly/reassem-
bly

— Propeller shaft taper bearing (outer race)
removal/installation

— Propelier shaft bearing {inner race) disassem-
— bly

:[_ Propeller shaft bearing (inner race) reassem-
bly

— Propeller shaft reverse bevel gear removal

— Propeller shaft reverse bevel gear bearing
removal

Propeller shaft bearing/bevel gear installation
Vertical shaft pinion gear nut removal/installation
Vertical shaft lock nut removal

Vertical shaft pinion gear shim adjustment

| Vertical bevel gear backlash inspection

— Gear case vertical shaft 36 x 46 x 37 mm nee-
-1 dle bearing removal

|- Gear case vertical shaft 36 x 46 x 37 mm nee-
— dle bearing installation
Propeller shaft taper roller bearing {inner race)
installation

Water pump housing,
Twater seal removal/installation
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6. TROUBLESHOOTING

» ENGINE
a. HARD STARTING

+ Use a known-good battery for troubleshooting.

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

F—® Does not turn ON, —¥»
or does not sound.

Perform ignition {(power) system troubleshooting
(P. 2-19).

—® After MIL turns —

Perform alarm system troubleshooting (P. 5-53).

ON and buzzer
sounds, the buzzer
starts to sound
intermittently.

3 Turns ON, or
sounds.

Y

Check whether the starter motor turns.

Does notturn. —P»

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

Turns.

Y

Check the fuel level in the fuel tank.

No fuel

Add fuel and restart the engine.

Fuel level OK

Y

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

<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, fuel strainer (low
pressure side) and the water separator.

Y

Remove the spark plugs and check for wet fouled
electrodes. Do not check the spark test.

Dry

Perform the high pressure fuel system trou-
bleshooting (P. 5-58).

Wet

Fuel flow restrict- —»
ed.
Fuel flows freely.

Yoy y

Half wet

« Dry the electrode and restart the engine.
* If hard to start, perform the ignition system
troubleshooting (P. 2-24).

+ If the malfunction can not be found, do the troubleshooting below.

Attach a compression gauge to a plug hole.
Turn the starter motor and check the cylinder
compression (P. 2-14).

E Low compression —
Compressron OK

Y

« 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. ’

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

*: When the gasoline overflow is detected, check the vapor separator and fuel line cut solenoid valve (P. 5-72, P. 5-81).
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1)

2)

3)

4)

5)

6)

7)

8)

9)

CYLINDER COMPRESSION TEST

Set the remote control lever in the “N” (Neutral) posi-
tion.

Remove the clip of the emergency stop switch.

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

Remove the ignition coil, the spark plug cap and the
spark plug from each cylinder.

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

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

Set the throttle in the full throttle position by pulling the

throttle arm against the full throttle stopper with hand
as shown.

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

Cylinder
compression

1,372 - 1,568 kPa (14 - 16 kgf/cm?,
199 - 228 psi) at 300 rpm

Check the compression on all cylinders.

)
{@@/4 | rg
No. 4 N @ = No. 2
coO Ay
No.5 ‘-vc_/‘s__s wO Z_,j) No. 3
SR v = /
No. 6 | iws '@ i=%
> . & Q‘EJ
.‘Q"]' \~
D,

No. 1 FUEL INJECTOR
CONNECTOR

COMPRESSION
e GAUGE
- {Commercially
—_ available)
—
—_

d |
FULL THROTTLE
STOPPER

THROTTLE ARM
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b. ENGINE DOES NOT RUN SMOOTHLY

¢« Warning buzzer sounds with a continuous » Perform the alert system troubleshooting (contin-
buzzer sound. uous sound) (P. 5-49).

* Warning buzzer sounds with a short term > Perform the alert system troubleshooting (short
intermittent buzzer sound. beep: intermittent sound) (P. 5-55).

+ Warning buzzer sounds with a long term » Perform the alert system troubleshooting {long
intermittent buzzer sound. beep: intermittent sound) (P. 5-53).

Y

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

- Engine starts, but —»  Spark plug faulty Replace or clean (P. 3-5).
stalls soon. Idle speed
is not stable or stalls.

1 Check whether secondary air is being [——® +Loose IAC valve or throttle body

sucked. mounting bolts. Or check the gasket for
damage and replace if necessary (P. 5-
99).

* Loose IAT sensor. Or check the O-ring
for damage and replace if necessary (P.
5-99).

« Loose shutter valve cover mounting
bolts. Or check the seal ring for dam-
age and replace if necessary (P. 5-112 ).

» Loose intake manifold and injector
base mounting bolts. Or check the
O-ring and gasket for damage and
replace if necessary (P. 5-112).

« Check the fuel injectors and seal rings
for damage and replace if necessary (P.
5-72).

* Check vacuum tubes for damage,
replace if necessary.

e Check vacuum tank for damage,
replace if necessary.

—  High pressure fuel system faulty —®  Perform the high pressure fuel system
troubleshooting (P. 5-58).

—» Low pressure fuel system faulty 1 Perform the low pressure fuel system
troubleshooting (P. 5-58).

—»1 Idle control system faulty ™ Perform the idle control system trou-
bleshooting (P. 5-44).

To P. 2-16
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From P. 2-15
1 Engine speed does ®~  Control cable [throttle side] discon- [—® Connect the cable securely.
not increase. nected from the throttle arm.
Throttle cable misadjusted. Adjustment: P. 3-18 j
—®  Propeller mismatched. 1  Replace with the correct propeller.
Valve clearance misadjusted. Adjustment: P. 3-6
™ Low pressure fuel strainer faulty ™  Perform the fuel supply system trou-
bleshooting (P. 5-58).
—®  High pressure fuel strainer faulty >
=  Low pressure fuel system faulty L.
—®  High pressure fuel system faulty -
—®=  VTEC system faulty (BF225A) —®  Perform the VTEC system troubfeshoot-
ing (P. 5-43, P. 5-102).
—®  Neutral switch faulty (BF225A) P Test the neutral position switch (P. 17-28).
] Using low octane gasoline. —®  Using a known-good gasoline.

To P. 2-17
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From P. 2-16

™ Engine speed does P Throttle cable misadjusted. |  Adjustment: P. 3-18
not decrease.

—®  Throttie arm does not move smoothly. ™ Apply grease to the throttle arm
’ bearing.

—®  Throttle link does not move smoothly. ™ Apply grease to the link. Replace the
throttle body assembly if necessary
(P. 5-107).

—® Idle control system faulty —®  Perform the idle control system trou-
bleshooting (P. 5-44).

—®  Check whether secondary air is being | «Loose IAC valve or throttle body
sucked. mounting bolts. Or check the gasket for
damage and replace if necessary (P. 5-

99).

« Loose IAT sensor. Or check the O-ring
for damage and replace if necessary (P.
5-99).

» Loose shutter valve cover mounting
bolts. Or check the seal ring for dam-
age and replace if necessary (P. 5-112).

» Loose intake manifold and injector
base mounting bolts. Or check the
O-ring and gasket for damage and
replace if necessary (P. 5-112).

« Check the fuel injectors and seal rings
for damage and replace if necessary (P.
5-72).

*«Check vacuum tubes for damage,
replace if necessary.

«Check vacuum tank for damage,
replace if necessary.

ToP. 2-18
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From P. 2-17

®  Engine sometimes
misfires or stalls.

Water in the fuel

Check and drain the water from the fuel
tank, fuel strainer {low pressure side)}
and water separator.

Fuel strainer {low pressure side) faulty

Fuel strainer (high pressure side) faulty

High pressure fuel system faulty

Perform fuel supply system trou-
bleshooting (P. 5-58).

Fuel tubes abnormal

» Check for water and dirt in the low
pressure fuel filter (P. 3-10).

*» 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 separa-
tor.

» Check for the clogged fuel line, low
pressure fuel strainer and connectors.

Excessive
speed

engine

Overrevving caused by mismatch of
the boat and the propellier.

Replace with the correct propeller.

Propeller excessively worn.

Replace the propeller (P. 12-2).

Propeller rubber damper slipping.

Replace the propeller (P. 12-2).

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

Adjust the installation setting.

*: When fuel overflow is detected, check the vapor separator (P. 5-88).
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c. IGNITION (POWER) SYSTEM

s Turn the ignition switch OFF before checking the ignition system.
» Check for a blown No. 5 (10 A) fuse. If necessary, replace the fuse, and check for a short in the main wire harness (P.

2-21).

Ignition {power) system is faulty (engine does not
start).

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

( N

1
10A([10A{[10A] [1BA[|10A[{15A E ]

[0]/3] [©)] @@@)@
7—'

Turns ON.
EE——

Does not turn ON.

Y

: KL 10A I 15A | 30A SPARE|
e
Perform the “Hard Starting” troubleshooting

(P. 2-13).

Intermittent

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

No intermittent sound

Y

Perform the ECM troubleshooting (MIL does not turn
ON). {P. 5-16)

Check for a blown No. 3, No. 4 and No. 7 fuses.

Not biown

Y

- Replace the blown fuse.

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

sound
Blown
P
Incorrect

Check the main relay (P. 17-9), and/or perform the
main wire harness troubleshooting (P. 5-59)

Correct

Y

* Replace the main relay (P. 17-8).
« Replace the main wire harness.

Perform the ECM troubleshooting (MIL does not turn
ON). (P. 5-16)
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» FUSE to COMPONENTS INDEX

Fuse No. Amps. Component(s) or Circuit(s) Protected
1% 10A ECM (STS)
2 10A Fuel pump
3 10A Alternator (output terminal), Engine oil pressure light, Overheat light, Power tilt
relay, PGM-FI main relay, Techometer, Trim meter, Warning buzzer
4*1 15 A ECM (power supply), Injector
5*1 10 A Alternator, HO2S (heated oxygen sensor), Fuel line cut-off solenoid valve,

Intake air bypass (IAB) control solenoid valve, VTEC solenoid valve, Service
check connector

6*! 15A Ignition coils

7 30A ECM (power supply), Injector

Alternator, HO2S (heated oxygen sensor), Fuel line cut-off solenoid valve,
Intake air bypass (IAB) control solenoid valve, VTEC solenoid valve, Service
check connector

Ignition coils

Starter motor

*1: Via PGM-FI main relay

10A|[10A{{T0A] [1BAR10A([1SA

L
0] 18] [o1]10] 161 (]

oo 1A T8 Jowe |

—

J

N

39
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« FUSE LOAD LIST

POWER
TILT SWITCH
O
O—
O
To ALTERNATOR
POWER TRIV {DETECTION TERMINAL)
TILT SWITCH
MOTORIZADOS
¢ = To POWER TILT RELAY
O—
o, {~= To POWER TILT RELAY
No.3 (10A) FUSE / Bl Og
OO~ OO > To WARNING BUZZER
BIW
To INDICATOR LIGHT
Bl | B/R | WBI| BIY | BywW BIR —I (OIL PRESSURE LIGHT/
] ToECM OVERHEAT LIGHT
= off | O1+0O IGNITION SWITCH
T BATTERY ¢———{"= To TACHOMETER (OP)
ON o+0
mr START O+0+0 ¢—— > To TRIM METER (OP}
{"> To VOLTMETER (OP}
{"= To HOUR METER (OP)
PGM-FI MAIN RELAY
No.7 (30A) FUSE No.4 {15A) FUSE
—a\ O OO * O\ _O—— > ToECM
L™ ToFUELINJECTOR
I8 :
Bt mr
\ 4
No.6 {15A) FUSE
—pl———e O\O— J=- IGNITION COILS
No.2 {10A) FUSE No.5 {10A) FUSE
To ALTERNATOR
OO (IG TERMINAL)
(IJ To INDICATOR LIGHT
—I (MIUALTERNATOR INDICATOR)
5 LIGHT
) To HEATED OXYGEN SENSOR
" = {ozs)
INTAKE AIR BYPASS (IAB)
¢ CONTROL SOLENOID VALVE
/7757 ¢————"=> To FUEL LINE CUT SOLENOID VALVE
ECM
g SCS SERVICE CHECK
CONNECTOR
To FUEL PUMP
(HIGH PRESSURE SIDE)
No.1 {10A) FUSE
To ECM
OO 1= (STARTER SIGNAL)
>® To STARTER SOLENOID
oo
el
150A FUSE
To ALTERNATOR
OO {OUTPUT TERMINAL)
Bl | BLACK Br | BROWN
Y YELLOW O [ ORANGE
Bu | BLUE Lb | LIGHT BLUE
G GREEN Lg | LIGHT GREEN
R RED P | PINK
W | WHITE Gr_| GRAY
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d. STARTER MOTOR

Engine does not

start.

Check whether the
engine runs.

Does not

run.

-

Turns.

To P. 2-23

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

and check whether the engine starts.

L Does not run.

Does not

Check by sound
whether the starter
motor is turning.

sound.
>

l Sound.

Check the overrun-
ning clutch.

Check the starter
magnetic switch.
Check the pinion and
ring gear for engage-
ment.

Check the battery
charge level.

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

Check the No. 7 (30
A) and No. 3 (10 A)

No good.

« Charge the battery
or replace.

* Connect the bat-
tery terminals
securely, or
remove the corro-
sion.

« Replace the fuse.

fuses.
l Good.

Check the connec-

tion of each con-

nector.

* Remote controller
connector

* Neutral position
switch connector

¢ PGM-FI main relay
connector.

« Starter motor ter-
minals

« Battery terminals

No good.

-

Loose connection
of the connector.
Connect it securely
and recheck.

i Good.

Check the neutral
position switch.

No good.

Good.

*» Check the shift
arm.

» Replace the neutral
position switch.

Check the starter
relay in the PGM-FI
main relay.

No good.

Replace the PGM-FI
main relay.

l Good.

Check the ignition
switch.

No good.

Replace the ignition
switch.

L Good.

Substitute a known
good starter motor
and recheck.

Turns.

Replace the motor
{brush holder or
armature).

l Does not turn.

Check the main
wire harness.
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From P. 2-22

'

Check whether the engine speed
is normal.

No good
(slow).

Good.

Check the ignition and fuel sys-
tems.

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

Y

Check the battery for charge
level.

Check the battery terminals for
connection and corrosion.

No good.

Good.

« Charge the battery or replace.

» Connect the battery terminals
securely and remove the
corrosion.

Check the engine oil viscosity.

No good.

Good.

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

Turns.

Replace the engine oil.

Does not turn.

Check inside the engine.

Check remote control piug con-
nector at the engine.

NOTICE: When a problem occurs, disconnect the battery immediately.

Repair or replace the starter
motor.

Repair or replace the key switch.
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e. IGNITION SYSTEM

Troubleshoot the ignition system after the MIL turns ON for 2 seconds and the buzzer sounds twice with ignition switch
ON. If the MIL does not turn ON or the buzzer does not sound, troubleshoot the ignition (power) system first (P. 2-19).

Engine hard to start.

l

FUSE BOX
No good.
Check for a blown No. 6 (15 A) [———® +An open in the wire between e
fuse. the fuse box and ignition coils. / \ }
* Replace the No. 6 fuse. I
* Replace the main wire harness. 10AJ{TOAI10A] |15A(I10A[I15A 304
Good. olejellelelell,
: 10A ][ 15A ][ 304 IS,,ME|
No N =7
Is the emergency stop switch clip |——® Set the clip securely.
connected?
LYES
No good.
Measure the spark plug gap. ™ Replace the spark plug.
Spark Plug Gap: 1.0- 1.1 mm * Do not adjust the spark plug
(0.03937 - 0.04331 in) gap.
l Good.
Good.
Clean the spark plugs, electrode r—F The system is OK.
(P. 3-5), and recheck.
L No good.
Good.
Check again with new spark [———® Replace the spark plug.
plugs.
1 No good.
No good.
Check the connection of the TDC ——® Connect the 4P connector secure-
sensor 4P connector. ly and recheck.
l Good.
No good.
Check the timing belt driven pul- [———® Replace the timming belt driven

leys.

puliey.

L Good.

To P.2-25
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From P. 2-24

l

Conti-

1) Turn the ignition switch OFF.

2) Disconnect the ECM 26P, 34P
and 12P connectors from the
ECM.

3) Connect the test harness.

4) Check for continuity between
the B5 terminal and body
ground, and the B6 terminal
and body ground.

nuity

A short in the wire between the

ECM and the emergency stop

switch.

* Replace the main wire harness.

* Replace the remote control
cable.

No continuity

No

1) Disconnect the 3P connector
from each ignition coil.

2) Turn the ignition switch ON,

3) Check for voltage between
the ignition coil No. 3 termi-
nal and body ground.

voltage
.__.>

An open in the wire between the
fuse box and the ignition coil.
* Replace the main wire harness.

Voltage

No con-

1) Turn the ignition switch OFF.

2) Check for continuity between
the ignition coil No. 2 termi-
nal and body ground.

tinuity
-

Continuity

Poor ground or an open in the

wire between the ignition coil

and body ground.

« If the ground is OK, replace the
main wire harness.

Conti-

Check for continuity between the
test harness connector B7, B8,
B16, B24, B32 and B33 terminals
and body ground.

nuity

Lautl

A short in the wire between the
ECM and ignition coil.
* Replace the main wire harness.

No continuity

To P. 2-26

TEST HARNESS CONNECTOR B (34P)

112]|3]4|5(6[718{9[10[11]12]1314[16[16{17
18119120(21]29|23|24)25(26]27]28|29|30{31}32|33[34

B5| |B6
?

IGNITION COIL
3P CONNECTOR

Viewing the connector
from the front side

TEST HARNESS CONNECTOR B (34P)

{Bu/BI) (W/G)
(Bu)

B16
112[13[14[i5]i6]17
28(29[30(31[32]33[34

B32 B33
(Bu/W) (Bu/Y)
Q Q
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From P. 2-25

l

No conti-

Check for continuity between the

test harness connector B7, BS,

B16, B24, B32 and B33 terminals

and ignition coil 3P connector

No. 2 terminal.

* No. 2 (Bu wire) and B7 terminal

* No. 2 (Bu/Bl wire) and B8 termi-
nal

* No. 2 (W/G wire} and B16 termi-
nal

¢ No. 2 (Bu/R wire) and B24 termi-
nal

* No. 2 (Bu/W wire) and B32 ter-
minal

* No. 2 (Bu/Y wire) and B33 termi-

nuity

An open in the wire between the
ECM and ignition coil.
* Replace the main wire harness.

Continuity

The engine

To ignition coils No. 2 terminal

N
TEST HARNESS
CONNECTOR B
(34P) @ @ @
(Bu) | [(Bu/BI) (W/G)

1121314151617 189 1011[12113]14(15]16{17
18[19120|21]22|23| 24|26)26|27{28/29130{31(32(33]34

(Bu/R) (Bu/W)| [(Bu/Y)

©

Replace the ignition coil and
recheck.

can start.
— !

Replace the ignition coil.

—

Still no good.

Substitute a known-good ECM
and recheck.

To ignition coils No. 2 terminal

2-26



BF200A-225A

« FRAME
a. SHIFT

Shift lever does not

move.

Y

Check the remote
control box for
proper operation.

:

Shift cable is not
adjusted properly.

Good

Shift cable is cor-
roded.

Good

OK

No good

Ly

Stuck

Y

Check the outboard
motor.

Adjust (P. 3-21).

.y

Replace.

Check whether the
shift link is
deformed or the
shift shaft is bent
(P. 16-9).

Deformed or bent

Normal

Check whether the
link rod is bent (P.
16-9).

v

Replace (P. 16-9).

Bent

Normal

Check the shift
shaft A/B gear teeth
for wear and dam-
age (P. 7-8).

Y

Replace (P. 16-9).

Worn or damaged

Normal

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

\

Replace (P. 7-8).

Bent or twisted

Normal

OK

!

Replace (P.
and 5).

12-9
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b. POWER TRIM/TILT ASSEMBLY DOES NOT MOVE

Use a fully charged 12V battery.

Connect the power tilt motor and battery

and check the motor sound.

Does not sound.

Sound
Loose
Check the manual [————®
valve for looseness. :
l Tight
Leaking
Check for oil leak-
ing from power
trim/tilt assembly.
l o
Low
Check the oil level [————
with each rod fully
extended (P. 14-25).

l Normal
Air

Check the air in the

system.
l No air

Replace the power
trim/tilt assembly.

Tighten the manual
valve.

{*1) Replace the O-
ring and oil seal at
the leaking point (P.
14-17).

Fill with oil (P. 14-
25).

Loosen the manual
valve and move
each rod back and
forth several times.

l

Tighten the manual
valve.

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

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

i

Replace the yoke
assembly (P. 14-31).

Replace {P. 17-8).

Replace (P. 4-5 and
P. 17-28).

Replace the motor
assembly (P. 14-31).

Abnormal
Check for open or [~
short circuit in the
motor harness wire.
l Normal
No good
Check the power tilt
relay (P. 17-10).
l Normal
No good
Check the power [———®
trim/tilt switch or
switches (P. 17-28).
l Normal
No good
Check motor opera-
tion.
l Normal
Overheats
Check the motor for [———»
overheating.

Cool down the

motor.

Does not overheat -

Replace (P. 14-31).

Replace the motor
assembly (P. 14-31).

No good
Check the breaker
assembly inside the
motor (P. 14-32).
Normal
Water
Check for water in =~ [————®
the motor.
No water
No good

Check inside the

Replace the faulty
parts (P. 14-31).

motor (P. 14-31).

or assembly.
Replacement as a part Replacement as
an assembly
O- * Motor assembly O-ring | * Manual valve
ring | * Front bracket O-ring O-ring
* Rod guide comp. O-ring
« Oil tank, pump assem-
bly O-ring
» Piston rod B O-ring/
backup ring
* Piston rod comp. O-ring
* Free piston O-ring/back-
up ring
Oil « Front bracket oil seal * Piston rod
seal | * Rod guide comp. oil comp.
seal/dust seal (cylinder cap)
oil seal
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¢. POWER TRIM/TILT ASSEMBLY DOES NOT HOLD.

Loose
Check the manual valve for tightness. ™| Tighten the manual valve securely.
Tight
! Leaking
Check for oil leakage from each mating part. —®  (*1) Replace the O-ring and oil seal (P. 14-17).
Not leaking
+ Leaking
Check for oil leaking from the cylinder surface. ™ Replace the power trim/tilt assembly (P. 14-3).
Not leaking
y Abnormal
Check blow pressure (P. 14-28). [ ® Replace the pump assembly (P. 14-17).
; Normal
Abnormal
Check the oil level (P. 14-25). ™ Fill with oil (P. 14-25).
Normal
' Air
Check the air in the system. —— ™ Set the power trim/tilt assembly on its side {(with oil
tank facing up) and operate the power.
No air No air
Replace the power trim/tilt assembly (P. 14-3). Check the oil level (P. 14-25).

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

Replacement as a part Replacement as an assembly

O-ring « Motor assembly O-ring » Manual valve O-ring
* Front bracket O-ring

* Rod guide comp. O-ring

* Oil tank, pump assembly O-ring
« Piston rod B O-ring/backup ring
« Piston rod comp. O-ring

« Free piston O-ring/backup ring

Oil seal * Front bracket oil seal « Piston rod comp. {cylinder cap) oil seal
* Rod guide comp. oil seal/dust seal
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Symptom Pressure check
b hold Lower chamber Upper chamber
t . - -
Does_ Does_ oes not ho blow-off pressure | blow-off pressure Check point Check/repair method
not tilt | not tilt lower than spec. | lower than spec.
up. down. or pressure or pressure
Lowers. | Extends. drops. drops.
@ Motor Check according to the motor check proce-
© © © © dure.
® Manual valve Check the manual valve for foreign material and
@) © © © © the O-ring surface for damage.

Wash or replace the manual valve if necessary.
© © © © ® O-ring Check the O-ring surface for damage or for-
®) R e) ® O-ring eign material and replace if necessary.

® Check valve Do not disassemble the free piston as it is the
guaranteed part of the assembly.
© © © Check the ball seat for damage or foreign
material.
Wash or replace the free piston if necessary.
o ® ®) ® O-ring Check the O-ring surface for damage and for-
eign material. Replace if necessary.
@ Shock relief Do not disassemble the piston rod comp. as it
valve is the guaranteed part of the assembly. Check
© © © the ball seat for damage or foreign material.
Wash the shock relief valve or replace the pis-
L ton rod comp. if necessary.
Dust seal/O-ring | Do not disassemble the piston rod comp. as it
is the guaranteed part of the assembly.
© © © Check the O-ring surface for damage or for-
eign material. Replace the piston rod comp. if
necessary.
© © @ Qil Check the oil level and add the oil if necessary.
© © © © Pump
@ Upper relief
© valve
@ Down relief
© © valve
O 0O @ Lower cham ber | Do not disassemble the pump assembly as it
check valve is the guaranteed part of the assembly.
o o o Lower cham ber Replace the pump assembly if necessary.
spool valve
@® Upper cham ber
O O o © check valve
Upper cham ber
O o O O spool valve
® MOTOR @ LOWER CHAMBER (© MOTOR DUST SEAL/ -4 PISTON ROD COMP
SPOOL VALVE 2 1 O-RING ®
@ pump | l;J OIL (ATF)
® UPPER X /@ UPPER , {
CHAMBER RELIEF '
K H —
SPOOL VALVE @ L }_ VALVE N
| | 0
? SHOCK
@ UPPER - L : RELIEF
CHAMBER ~| — ' Vi VALVE
CHECK ® O-RING g 7/ }
ALk
VALVE T @ O-RING L} _ FRFE PISTON
I
Fj } PUMP )
; EMB
® ASSEMBLY ® CHECK ﬁ
LOWER VALVE
(2 MANUAL
CHAMBER (2 DOWN
VALVE CHECK RELIEF ® O-RING ‘J"-@ O-RING
VALVE VALVE
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1. CABLE/HARNESS ROUTING

[2]

THROTTLE POSITION (TP)
SENSOR 3P CONNECTOR

(1
IDLE AIR CONTROL (IAC)
VALVE 2P CONNECTOR

]
[15] &
No. 1 INJECTOR i\
2P CONNECTOR d 7
!
[13] w ™
HARNESS CLIP

[14]
No. 2 INJECTOR
2P CONNECTOR

[12]
No. 3 INJECTOR
2P CONNECTOR

(11
FUEL PUMP (HIGH PRESSURE SIDE) 110]

2P CONNECTOR

[3]
JUNCTION CONNECTOR (24P)

[4]
OVERHEAT SENSOR 1
CONNECTOR (2P)

[5]
9{ ECM 12P CONNECTOR C

) 6l
DN ECM 34P CONNECTOR B

[7]
j ECM 26P CONNECTOR A

| Refer to P. 2-36, 37

i8]
/ No. 1 IGNITION COIL
3P CONNECTOR

(91
No. 2 IGNITION COIL
3P CONNECTOR

No. 3 IGNITION COIL
3P CONNECTOR
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1]
MAP SENSOR 3P CONNECTOR

[2]
INTAKE AIR TEMPERATURE (IAT)

[14] 8] SENSOR 2P CONNECTOR
HARNESS CLIP B HARNESS CLIP

T =
v N 7L \ [ Refer to P. 2-39 |

[13]
OVERHEAT SENSOR

2P CONNECTOR (31

No. 4 INJECTOR
2P CONNECTOR

[4]
7 mm HARNESS CLIP

[51
No. 5 INJECTOR
2P CONNECTOR

' @ AK [4]
; M //// 7 mm HARNESS CLIP
S e A

No. 6 INJECTOR

2P CONNECTOR

[12]
No. 4 IGNITION COIL
3P CONNECTOR

[11] P e NN
No. 5 IGNITION COIL \

3P CONNECTOR

[10] | /

No. 6 IGNITION COIL k,\
3P CONNECTOR

[8] HARNESS CLIP

9]
HARNESS CLIP A
Both side of straight
ends of the fuel tube

[81 HARNESS CLIP [7] FUEL LINE CUT-OFF
SOLENOID VALVE
2P CONNECTOR
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M
i [7]
Set the harness clip [2] 8] ALTERNATOR
at the center of the HARNESS CLIP B - ggclglgmse 81
black tape on the VTEC BRACKET (ALTERNATOR
solenoid valve harness. — BRACKET) — ‘ ‘
=~ I
<= [3] GROMMET
\ >
[4] VTEC SOLENOID 5-10 mm
(6] BLACK TAPE \ VALVE HARNESS (0.2-0.4in.) (9] B TERMINAL
, [5] CKP SENSOR HARNESS

[16]
OVERHEAT SENSOR 1
CONNECTOR (2P}

[10]
ALTERNATOR 4P
CONNECTOR

[ Refer to P. 2-38 |

[11]
SERVICE CHECK CONNECTOR
4P CONNECTOR (RED)

[12]
SWITCH PANEL HARNESS
14P CONNECTOR

Refer to P. 2-36, 37 | >
[15] §
POWER TILT RELAY ‘
1P CONNECTOR |
INDICATOR HARNESS (1
3P CONNECTOR (BLACK
CONNECTOR (BLACK) TRIM ANGLE SENSOR

3P CONNECTOR (BLUE)
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[2]
ACG FUSE BOX

[1]
ACG FUSE TERMINAL

3 4]
Ll}SE BOX OVERHEAT SENSOR 2
2P CONNECTOR

Refer to P. 2-@

[12]

SERVICE CHECK CONNECTOR
4P CONNECTOR (RED) (5]
(1] HEATED OXYGEN
SWITCH PANEL HARNESS o R
14P CONNECTOR
(61
STARTER MOTOR B
TERMINAL
_ (7]
TERMINAL
10] [81 NEUTRAL SWITCH
TRIM ANGLE SENSOR 2P CONNECTOR (GREEN)
3P CONNECTOR (BLUE)
(91 l Refer to P. 2-41 l
POWER TILT MOTOR
2P CONNECTOR
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[1]1 ACG FUSE CABLE

[2]
ACG FUSE BOX

Refer to P. 2-40

.
0

X

™

[12]
Ly POWER TILT

TRIM ANGLE
(101 MOTOR HARNESS
\WIRE BAND  SENSOR HARNESS/

About 5 mm

(0.2 in.) [13]

- WHITE
[14]

[3] CLIP

[4] |
FUSE BOX [5]
BRACKET FUSE BOX

[6]
WIRE CLIP

P

[4]
FUSE BOX (71

HEATED OXYGEN
SENSOR (HO2S)

BRACKET

TAPE
GROMMET
N

s

[16] PROTECTOR CLIP

sy A
L. ENGINE
UNDER
COVER

[8] STARTER MOTOR:
[8] STARTER CABLE
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[l
(1] BAND HARNESS CLIP
BAND HARNESS CLIP

1]
BAND HARNESS CLIP

N

ECM 12P CONNECTOR C

m\

IR

=
N
bef

A

[4] WIRE BAND

[5] ECM 34P CONNECTOR B

(71
HARNESS CLIPS

[6] ECM 26P CONNECTOR A
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[1]

CKP SENSOR
2P CONNECTOR
N~
[2] ECM
[6] cs _
VTEC SOLENOID VALVE
1P CONNECTOR ~__ \\ k_%}
% Q
O
J
Q i
> %
/ O \/
=
[5] [3]
POWER TILT SWITCH \ j\ WATER SEPARATER
3P CONNECTOR 2P CONNECTOR

[4] JUNCTION CONNECTOR
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INSIDE OF THE ELECTRIC PARTS COVER

(2]
WIRE BAND
10 mm —
{0.04 in) _|
11 @ (3] ACG FUSE CABLE
PGM-FI MAIN RELAY @ [4] MAIN HARNESS
6P CONNECTOR ® [5] STARTER CABLE
(23]
FUSE BOX 21
4P CONNECTOR B2l BAND
[24]
PGM-FI MAIN RELAY 0mm -
2P CONNECTOR
¢ {0.04 in)
[22] a1 ; -
FUSE BOX to
PGM-FI MAIN RELAY BARO SENSOR
4P CONNECTOR )
[21] el @ [6]1 STARTER CABLE
FUSE BOX [ =l (for power tilt motor)
3P CONNECTOR K @ [7) STARTER CABLE

= 4 {starter magnetic switch)
o \ : ) ' “

SERVICE CHECK CONNECTOR ( \
4P CONNECTOR (RED}) —

[19] = Li : ﬁ

POWER TILT RELAY —

1P CONNECTOR K NS
(18] ‘ ‘

\
I\
|-

i) [ fran
iIT
Iy
JAN—
-
i 4 d | P
e—1

INDICATOR HARNESS =S »; 9]
3P CONNECTOR (BLACK) \ ‘\ D / GROUND LOCATIONS (P. 2-42) |
[17] ' =
SWITCH PANEL HARNESS :
14P CONNECTOR @ // /
[15]
POWER TILT
[16] MOTOR 2P
TRIM ANGLE SENSOR CONNECTOR 2]
3P CONNECTOR (BLUE) [13] WIRE BAND
NEUTRAL SWITCH
[14]
NEUTRAL SWITCH

2P CONNECTOR (GREEN)

(Do not cut the band.)

D [11] POWER TILT MOTOR HARNESS
@ [12] TRIM ANGLE SENSOR HARNESS -
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ENGINE V BANK

(21
TDC SENSOR 1/TDC -
SENSOR 2 4P CONNECTOR

~

(4]

ECT SENSOR 2P CONNECTOR

[6]

KNOCK SENSOR (KS)

1P CONNECTOR
\

{8l
ENGINE OIL PRESSURE

[11
MAIN WIRE HARNESS to SWITCH
HARNESS 6P CONNECTOR

(31
INTAKE AIR BYPASS (IAB) CONTROL
SOLENOID VALVE 2P CONNECTOR

[5]
— MAIN WIRE HARNESS

SWITCH (LOW PRESSURE
SIDE} 1P CONNECTOR

[10]
ENGINE OIL PRESSURE

SWITCH (HIGH PRESSURE
SIDE) 2P CONNECTOR

(7]
SWITCH HARNESS

9l
HARNESS CLIP
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NEGATIVE
CABLE

[6] STARTER }
POSITIVE

11 1 ; CABLE
BATTERY NEGATIVE STARTER BATTERY POSITIVE |[7] [3] BATTERY

CABLE CABLE CABLE @‘/
- CABLE BRACKET | POSITIVE

T~ CABLE
[4] STARTER CABLE

[8]
FRONT
COVER [10]
BRACKET To BATTERY © TERMINAL
[11]
[9] WHITE TAPE To STARTER
<A S / MOTOR
= [12]
To ACG
FUSE BOX
Position the white tape on the
starter cable aligns with the edge @ [13]
of the front cover bracket. STARTER CABLE PLATE
[15]
REMOTE CONTROL
CABLE PLATE
[16]
SWITCH PANEL
WIRE HARNESS
[18]
WIRE CLIP
[71 CABLE
BRACKET
[17] INDICATOR WIRE HARNESS
@ [17] INDICATOR WIRE HARNESS
@ [16] SWITCH PANEL WIRE HARNESS
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[11
POWER TLT [2]
MOTOR WIRE | Align the both taped
ﬂg ends with the clip.
al [@) -
[5] TRIM ANGLE WIRE HARNESS CLIP
WIRE HARNESS CLIP SENSOR WIRE (4]
HARNESS To ENGINE UNDER
COVER

[5]

/ WIRE HARNESS CLIP

EAS

[5] [6]1 TRIM ANGLE SENSOR
WIRE HARNESS HARNESS
cup

/]

(71
- ,— POWER TILT
[8] , MOTOR
POWER TILT HARNESS
MOTOR GROMMET
HARNESS

[10] POWER TILT MOTOR WIRE
HARNESS GROMMET

[9]

Align the white tape end
[11] with the harness grommet.
TRIM ANGLE SENSOR

[12]
POWER TILT
MOTOR

{71
POWER TILT MOTOR
HARNESS GROMMET
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GROUND LOCATION {(In the electric parts cover):

1]
MAIN WIRE HARNESS

[2]

MAIN WIRE HARNESS GROUND
TERMINALS 3, 4

6x12

(T

90°

[3]
MAIN WIRE HARNESS GROUND
90° TERMINALS 1, 2

(4]

POWER TILT RELAY GROUND
TERMINAL

@Lé

90°

[5]
STARTER CABLE GROUND

(BATTERY GROUND TERMINAL) 90°
8x18

[6] STARTER CABLE
(BATTERY NEGATIVE CABLE)
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8.TUBEROUTING | o,,0p manuaL NEWS

1] f1
32 mm WATER HOSE CLIP TUBE CLIP B12

[11]

WATER RELIEF TUBE [3]

FUEL TUBE B

[11

32 WATER HOSE CLIP ——
mm \ (4]
N\ _ TUBE CLIP B12

Y

[71
TUBE CLAMP D10.5

[10]
R.WATER RETURN TUBE

[7] ?
TUBE CLAMP D105
N \

(4]

{91

FUEL PIPE
O rne TUBE CLawP \
‘ . [6] FUEL TUBE C
WATER CHECK TUBE
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SHOP MANUAL NEWS

1]
32 mm WATER HOSE CLIP

[2]
WATER RELIEF TUBE

[1
32 mm WATER HOSE CLIP

(8]
TUBE CLIP B12.5

[3]
TUBE CLAMP D10.5

[4]
L. WATER RETURN
TUBE

[3]
TUBE CLAMP D10.5

[5]
TUBE CLAMP D21

TUBE CLIP B12.5

[7] FLUSH VALVE TUBE [6] WATER TUBE

[3]1 TUBE CLAMP D10.5
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[2]
3.5 x 590 mm FUEL TUBE

~ [3] PRESSURE REGULATOR
RETURN HOSE A

[1] 3.5 x 540 mm FUEL TUBE

[4]

[14] AIR VENT TUBE ASSY.
7.5 x 230 mm FUEL TUBE
% @ ,[Elln VENT TUBE A
o[
m T 1§ 3.5 x 6.5 x 600 mm V TUBE
E=gniles! / o
5 =&l rS\ %) ® (7]

P == AN o
[13) VeSS 0 / WATER OUTLET TUBE
FUEL TUBE E { \ngn_r,:\_ ‘}7 X ~

U e =

(12 (ﬁ‘-‘ E =j’fv'4 /{%
FUEL HOSE A =5
5 s
“H o / b7 /
\ | g = q
Vi — o
/= PRESSURE REGULATOR
z\ A RETURN HOSE B
[11] [10]
E
[15]
_ VAPOR SEPARATOR
B
F
[16] VACUUM TANK
J
[15]
VAPOR
SEPARATOR [16] VACUUM TANK
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[l
3.5 x 130 mm FUEL TUBE

(2]
(3] 3.5 x 600 mm FUEL TUBE
3.5 x50 mm FUEL TUBE (7>

‘@

[5]

(6]
7.5 x 380 mm FUEL TUBE

(7] FUEL PIPE
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[1]
TUBE CLAMP D10.7

{2] [3]
TUBE CLIPS B10 TUBE CLIP B12

[4]
SENSOR HOSE CLIP

TUBE CLAMP D10.5

TUBE CLAMP D10.5

[6] [3]
TUBE CLIP B10 TUBE CLIP B12

2-47



BF200A-225A

[1]
BREATHER TUBE B [2]
BREATHER TUBE C

(31
BREATHER TUBE A

4]

FUEL HOSE A
5]
AIR VENT
TUBEB
Vi
A fv
,&n
7/1
SAF
[39']5 x 130 mm Nﬁ ‘/ 61
: TUBE CLAMP
FUEL TUBE D32.6
[8] AIR VENT TUBE A [7] OIL TUBE

[6] TUBE CLAMP D32.5

(71
OIL TUBE
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[11

3.5 x 130 mm FUEL TUBE

[16]
3.5 x 50 mm FUEL TUBE

[15]
PRESSURE REGULATOR

[14]
FUEL STRAINER
{HIGH PRESSURE SIDE)

[13]
VACUUM TANK

| H
o

(2]
T-JOINT

[3] ,
3.5 x 540 mm FUEL TUBE

(4]
3.5 x 590 mm FUEL TUBE

[5]
3.5 x 600 mm FUEL TUBE

(6]
INTAKE AIR BYPASS (IAB)
CONTROL VALVE

71
TUBE CLAMP D10.7

8]
| AIR VENT TUBE B

7T
R [9]
| Y] | |_—"" AIRVENT TUBE A

{10]
PRESSURE REGULATOR
RETURN HOSE

[
\ A
[5] 3.5 x 600 mm FUEL TUBE
[11] CHECK VALVE

[4] 3.5 x 590 mm FUEL TUBE
[12] 3.5 x 40 mm FUEL TUBE

2-49



BF200A225A

9. LUBRICATION

Apply marine grease to the following parts:

THROTTLE ARM

THROTTLE CAM

@® DETENT SPRING
ROLLER
® SHIFT LINK ROD

PROPELLER SHAFT

[ D4

TILT STOPPER BEARING @ TILTING SHAFT
@ TILTING SHAFT THREADS
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COVER LOCK BOLTS

(1) SHIFT LINK ROD
(@ SHIFT SLIDER COLLAR

SIDE LOCK COMP.

(® LOCK LEVER SHAFT
(@ CABLE END

(® SHAFT OF LOCK ASSEMBLY
@ LOCK COVER SHAFT

(D UPPER CYLINDER
BUSHINGS/PINS

@ SLIDING SURFACES OF
THRUST RECEIVER

(@D SHIFTLOD A
(@ VERTICAL SHAFT
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3. MAINTENANCE BF200A-225A

1. MAINTENANCE SCHEDULE 9. FUEL STRAINER (HIGH PRESSURE
2. ENGINE OIL SIDE)
3. OIL FILTER 10. IDLING
11. THROTTLE CONTROL CABLE/
4. GEAR CASE OIL THROTE Co

5. SPARK PLUGS
6. VALVE CLEARANCE
7. THERMOSTAT

12. SHIFT CONTROL CABLE
13. TIMING BELT

14. ALTERNATOR BELT
8. FUEL STRAINER (LOW PRESSURE
SIDE)/WATER SEPARATER
1. MAINTENANCE SCHEDULE
REGULAR SERVICE PERIOD(2) Firit EveLy 6 Every year Every 2
AP - month or | months or years or
o ot intrvah whichover comes first + - echuse | ATTUSS | Ta0hws. | 100hrs. | or 200hs. | 400 hrs.
® | Engine oil Check level O
Change O O
Gear case oil Change O O
® | Engine oil filter Replace O
Timing belt Check-adjust O
ACG belt Check-adjust O
Throttle linkage Check-adjust O O
Idling speed Check-adjust O O
® | Valve clearance Check-adjust O O
Spark plug Check O O
Clean O O
Replace O
Propeller and Cotter pin Check O
Anode metal Check O
Lubrication Grease ©%)) Om
® | Water separator ' Check O
Fuel filter Check O
Replace O
® | Fuel filter (High pressure type) Replace O
Thermostat Check O
® | Fue! line Check O
Replace Every 2 years (If necessary)
Battery and cable connection Check level-tightness O
Bolts and Nuts Check-tightness O O
® | Crankcase breather tube Check O
Cooling water passages Clean O3

e Emission related items

NOTICE

(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.
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2. ENGINE OIL -
Oil Level Inspection: [2] DIPSTICK
Check the engine oil level with the engine stopped and the EI:III,IE'R ~
outboard motor in the vertical position.
1) Remove the engine cover.
.V
2) Remove the dipstick and wipe it clean. =S
S
3]
3) Insert the dipstick all the way in, then pull it out and E.OWER —1 J‘:
read the oil level. LIMIT fl
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. [(;I]L FILLER CAP
l
Qil 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. . 0® &
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 (11
it in the trash, pour it on the ground, or down a drain. DRAIN PLUG COVER

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. 1] 21
12 mm DRAIN PLUG OIL DRAIN PLUG
TORQUE: 23 Nem (2.3 kgf*m, 17 Ibf-ft) ﬁ/ U
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 kgf-m, 4.7 Ibf-ft)
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5)

6)

7)

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

Engine oil 7.6 £ (8.0US qt, 6.7 Imp qt)
capacity With oil filter replacement:
7.8 £ (8.2 US qt, 6.9 Imp qt)

Recommended SAE 10W - 30
engine oil API Service classification SG/SH/SJ

NOTICE

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

Reinstall the oil filler cap and dipstick.

Reinstall the engine cover.

3.0IL FILTER

Replacement:

1)

2)

3)

4)

5)

6)

7)

8)

9)

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

Place a shop towel under the oil filter to absorb any
spilled oil, then remove the oil filter with an oil filter
socket tool {commercially available).

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

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

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

Screw on the new oil filter by hand, until the seal con-
tacts the filter mounting base, then use an oil filter
socket tool (commercially available) to tighten the filter
an additional 7/8 turn.

TORQUE: 22 N'm (2.2 kgf'm, 16 Ibf-ft)

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

Start the engine, and check for leaks.

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

on the dipstick.

Reinstall the engine cover.

[1]
SAE

[1] OIL FILTER SOCKET
(Commercially
available)
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4. GEAR CASE 0IL

Inspection:

1) Position the outboard motor vertically.

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

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

Addition of gear oil:

1)

2)

3)

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

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

Gear oil

capacity 1.17 £ (1.24 US qt, 1.03 Imp qt)

-
iy
o

==

[1] OIL LEVEL BOLT

Recommended | MARINE SAE 90 Hypoid gear oil AP!
gear oil Service Classification (GL-4 or GL-5)

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

TORQUE: 3.4 Nem (0.35 kgf-m, 2.5 Ibf-ft).

Replacement:

1)

2)

3)

4)

5)

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

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

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

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

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] OIL LEVEL BOLT

4= U [to Q

[m

[2] OIL DRAIN BOLT

Gear oil

capacity 1.17 £ (1.24 US qt, 1.03 Imp qt)

Recommended | MARINE SAE 90 Hypoid gear oil API

gear oil Service Classification (GL-4 or GL-5)

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

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

[1] GEAR OIL PUMP
(Commercially available)
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5. SPARK PLUGS

Inspection/Cleaning:

1)

2)

3)

4)
5)

6)

7)

8)

9)

Remove the engine cover, and if necessary, remove the
engine under covers (P. 4-1, 5).

Disconnect the 3P connector from the ignition coil.
Remove the 6 x 26 mm socket bolts and ignition coils
by using a hex wrench. Take care not give an impact or
drop the ignition coils. Replace the ignition coil if drop
it.

Clean any dirt from around the spark plug bases.

Use a spark plug wrench and remove the spark plugs.

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

Remove the carbon or other deposits with a plug clean-
er (Do not spray the cleaner more than 20 seconds.).

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

[1] 3P CONNECTOR

{21
IGNITION COIL
pmame——
—— .,: @ >
— ((@A\
paam—
p—— «
_— ‘
p—
je—
6 x 25 mm

SOCKET BOLTS

Spark plug gap 1.0 - 1.1 mm (0.040 - 0.043 in)
. Service limit 1.3 mm (0.051 in)

Recommended IZFR6F - 11 (NGK)

spark plug VKJ20RZ - M11 (DENSO)

+ If the gap is out of the specifications, replace the
plug. Do not adjust the plug gap.

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

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

TORQUE: 18 Nem (1.8 kgfsm, 13 Ibf-ft)

NOTICE

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

[l
SPARK PLUG
WRENCH

{1] SIDE
ELECTRODE

I [T

| -—

1.0 - 1.1 mm (0.040 - 0.043 in)
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6.

VALVE CLEARANCE

Inspection/Adjustment:

1

2)

3)

4)

5)

6)

7)

8)

9)

Valve clearance inspection and adjustment must be

performed with the engine cold.

Remove the engine cover and the engine under covers
(P. 4-1, 5).

Remove the silencer case (P. 5-103).

Remove the throttle body and intake manifold (P. 5-107,
112).

Disconnect the breather tubes A and B and 3.5 x 130
mm fuel tube.

A WARNING

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when han-
dling fuel.

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

[2]

1]
BREATHER TUBE B BREATHER TUBE A

[3}
3.5 x 130 mm
FUEL TUBE

»  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.

Disconnect the 2P connector from the fuel line cut sole-
noid valve and remove the main wire harness from the
clamp.

Disconnect the 7.5 x 230 mm and 7.5 x 380 mm fuel
tubes from the fuel pump (low pressure side).

Disconnect the fuel tube E from the fuel line cut sole-
noid valve.

Disconnect the 3P connector from the each ignition coil,
and remove the main wire harness from the clamp.

Remove the ignition coils and spark plugs (P. 3-5).

[1] [2] FUEL LINE CUT
SOLENOID
HARNESS CLIP VALVE

[3]

HARNESS [4] 2P CONNECTOR

CLAMP
[4] 2P CONNECTOR
[1] [2]
FUEL PUMP 7.5 x 230 mm
(LOW PRESSURE SIDE) FUEL TUBE

(3]
FUEL TUBE D

[4]
7.5 x 380 mm
FUEL TUBE
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10) Remove 6 x 35 mm cylinder head cover bolts and cylin-
der head covers (P. 9-2). [1]1 CRANKSHAFT PULLEY

11) Remove the timing belt covers (P. 6-15).

12) Manually turn the crankshaft pulley clockwise, and
align the No. 1 TDC (top dead center) marks on the both
side of timing belt driven pulleys with the marks on the
timing belt back covers.

* Do not turn the crankshaft pulley counterclockwise.

[1IMARK [2]
No. 1 TDC MARK

No. 1 PISTON AT
TOP DEAD CENTER

OF COMPRESSION
STROKE

(4]

TIMING BELT
{31 TIMING BELT LOWER COVER
DRIVEN PULLEY (2]
No. 1
[1] MARK TDC MARK

[3] TIMING BELT
DRIVEN PULLEY

13) With the engine in the position described in step 8,
check the intake and exhaust valve clearance on No. 1
cylinder with a feeler gauge and adjust if necessary.

[11 FEELER GAUGE

Valve clear- IN 0.20-0.24 mm
ance EX 0.28 - 0.32 mm
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14) If adjust is necessary, loosen the valve adjusting lock
nut, and adjust the intake and exhaust valve clearance
by turning the valve adjusting screw right or left.

15) After adjustement, secrue the adjusting screw and No. 4 <78
loosely tighten lock nut. ;

16) Recheck the valve clearances and tighten the valve No. 5 <ag '
adjusting lock nut securely.

TORQUE: 20 N-m {2.0 kgf-m, 14 Ibfft)

A . [2] Y [2]

After adjusting the intake and exhaust valve clearance EXHAUST (3] INTAKE EXHAUST
of the No. 1 cylinder, turn the crankshaft pulley clock-
wise and align the No. 4 TDC marks on the timing belt
driven pulleys with the marks on the timing belt back
covers. [1] VALVE ADJUSTING
In this position, No. 4 piston is at TDC of its compres- SCREW LOCK NUT
sion stroke. With the engine in this position, adjust the
intake and exhaust valve clearance of the No. 4 cylin-
der.

17

—

18

After adjusting the intake and exhaust valve clearances
of the No. 4 cylinder, adjust the intake and exhaust
valve clearance of the No. 2, No. 5, No. 3 and No. 6
cylinders in this order in the same procedures from the
above steps 8 through 12.

[3]1 VALVE ADJUSTING
SCREW

[2] [1] MARK
(3] No. 4 TDC MARK

No. 4 PISTON
AT TOP DEAD
CENTER OF
COMPRESSION
STROKE

[4] TIMING BELT
DRIVEN PULLEY

[1] MARK

(4] TIMING BELT
DRIVEN PULLEY
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1. THERMOSTAT

a. Removal/Installation
1) Remove the silencer case (P. 5-103).
2) Remove the 6 x 35 mm and 6 x 60 mm flange bolts and the thermostat from the engine.

3) Replace the O-ring with a new one on disassembly. 6x35

6 x 35 (3) 6 x 60 (2)

[1]
WATER RELIEF TUBE

[2]
THERMOSTAT COVER

[31
O-RING
N

4]
THERMOSTAT

b. INSPECTION

1) Immerse the thermostat in water. THERMOMETER

2) Heat the water and observe the operation of the ther-
mostat as the water temperature increases.

3) Measure the water temperature when the thermostat
starts opening.

NOTICE

Don't let the thermometer or the thermostat touch the
container; this may cause a false reading.

[2]
THERMOSTAT

4) Measure lift height when fully open.

Start opening 60°C (140°F)
Fully open 70°C (158°F)

| Lift height More than 3.0 mm (0.12 in)
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8. FUEL STRAINER (LOW PRESSURE
SIDE)/WATER SEPARATER

+ FUEL STRAINER (LOW PRESSURE SIDE)
Inspection:

1) Remove the engine cover (P. 4-1).

2) Check the fuel strainer for water accumulation or sedi-

ment. If water or sediment is found, remove the fuel
strainer as follows.

i wasnan I

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when han-
dling fuel.

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

[1]
BRACKET

[2]

[3]

(4] SUSPENSION
TUBE CLIP B12

[5] FUEL STRAINER

[6] FUEL TUBE C

+  Wipe up spills immediately.

Removal:

1) Clamp the fuel tubes B and C with the hose clips, and
disconnect the fuel tubes B and C from the strainer.

2) Remove the fuel strainer with the suspension from the
strainer bracket.

3) Remove the fuel strainer from the suspension.

Disassembly/Cleaning:

1) Remove the three 5 x 12 mm pan screws and strainer
cup.

2) Clean the water or sediment in the cup, and if neces-
sary, replace the strainer.

Reassembly:
1) Enter the fuel strainer into the fuel strainer cup.

2) Replace a O-ring and tighten the strainer body with the
three 5 x 12 mm pan screws to specified torque.

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

[1]

STRAINER BODY
E@/
(31
[2]
STRAINER 0 RING
(4] —
STRAINER CUP

(5]

6] SUSPENSION

5x 12 mm
PAN SCREWS (3)
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Installation:

1} lInstall the suspension to the fuel strainer.

2) Align the “1” mark on the suspension with the direction
of exit side of the fuel tube joint and install the fuel

strainer to the bracket.

3) Connect the fuel tubes B and C securely to the fuel
strainer.

“1” MARK

[
FUEL
STRAINER

[2]

FUEL
TUBE
JOINT
(EX side)

(4]
SUSPENSION

3-11
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+ WATER SEPARATER with WATER LEVEL
SENSOR

Inspection:

1) Remove the engine cover (P. 4-1).

2) Check the water separater for water accumulation or
sediment. If water or sediment is found, or the water

filled alart buzzer is sound, remove the water separater
as follows.

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when han-
dling fuel.

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

Removal:

1) Turn the ignition switch OFF, and disconnect the bat-
tery negative (-) cable, then positive {+) cable.

2) Disconnect the all connectors from the ECM.

3) Disconnect the water separater 2P connector and
remove the wire harness from the harness clamp.

4) Clamp the fuel tubes and disconnect the fuel tubes
from the water separater.

5) Remove the water separater with the suspension from
the bracket.

6) Remove the water separater from the suspension.

[1]
2P CONNECTOR

N\

X
[2]
ECM
CONNECTORS
[3]1 ECM
(4] / \
HARNESS [5] WATER
CLAMP SEPARATER
[2]
HOSE CLAMPS
(11
BRACKET
[3]
FUEL TUBES

[4]

[5] WATER
SUSPENSION SEPARATER
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Disassembly:

1)

2)

Remove the three 5 x 12 mm pan screws and the water
separater cup from the water separater body.

Remove the water accumulation and sediment.

Water Level Sensor Inspection:

1)

2)

3)

Check that the float of the water level sensor moves up
and down freely; if it doesn’t, replace the water sepa-
rater.

Check for continuity between the water level sensor 2P

connector terminals in each float position.

s There should be no continuity when the sensor is
level (The float is down).

s+ There should be continuity when the sensor is
upside down (The float is up).

If the water level sensor is faulty, replace the water
separater.

Reassembly:

1)

2)

Enter the water separater cup into the separater body.

Replace a O-ring and tighten the three 5 x 12 mm pan
screws to specified torque.

TORQUE: 3.4 N-m (0.35 kgfem, 2.5 Ibfft)

[11 [2]
SEPARATER CUP SEPARATER COVER

PAN

O-RING i
(5]
(6] SUSPENSION
SEPARATER BODY

[7]1 2P CONNECTOR

d

0]
FLOAT
® e
[2]
2P CONNECTOR

[1]

(31
O-RING /u

i

[6]
SEPARATER BODY

<7 18]
SUSPENSION

[71 2P CONNECTOR
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Installation:

1

2)

3)

4)

5)

6)

Install the suspension to the water separater.

Align the “1” mark on the suspension with the direction
of exit side of the fuel tube joint and install the water
separater to the bracket.

Connect the fuel tubes to the water separater.

Connect the water separater 2P connector and clamp
the water separater 2P connector harness with the har-
ness clamp.

Connect the ECM connectors securely.

After connecting the ECM connectors, connect the
battery positive (+) terminal and negative (~) terminal.

(1] [2] HOSE
BRACKET CLAMPS
3]
FUEL TUBES

[5]
WATER
SEPARATER

{41
SUSPENSION

[1]
WATER

[2}

FUEL
TUBE
JOINT
{EX side)

[3]
“I" MARK

[4] SUSPENSION

[1] WATER
SEPARATER
2P CONNECTOR

[31 ECM

[5] WATER
SEPARATER
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9.

A WARNING

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling
fuel.

FUEL STRAINER (HIGH PRESSURE
SIDE)

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

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

Catch the draining gasoline from the filter to avoid conta-
minating the engine parts with the gasoline.

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
operating hours.

When the fuel pressure does not reach 280 ~ 330 kPa (2.9
- 3.4 kgf/cm?, 41 — 48 psi) with the pressure regulator vac-
uum tube connected, be sure that the fuel pump (P. 5-82,
94) and the pressure regulator (P. 5-73) are normal, and
replace the fuel strainer (high pressure side).

Replacement:

1)

2)

3)

4)
5)
6)
7)

8)

Relieve the fuel pressure following the instruction of
“How to relieve fuel pressure” (P. 5-69).

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 a O-ring.

Install a fuel strainer.

Install the strainer cover with the 5 mm screw-washers.

Replace a sealing washer and tighten the 12 mm ser-
vice check bolt to specified torque.

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

[3]

STRAINER

1]
FUEL STRAINER/FUEL PUMP
(HIGH PRESSURE SIDE)

i2]
STRAINER

COVER

[5]

(4]
O-RING

@
y

5 mm SCREW- (6]
WASHERS (3) 12 mm
SERVICE CHECK BOLT
[71 12 mm SEALING
WASHER

Do not reuse.
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10. IDLING

Inspection:

Check the following before starting the idling inspeciton.
— Spark plug inspection (P. 3-5)
— MIL must be OFF.

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

2) Remove the propeller. Set the outboard motor gear
case in a test tank filled with water and start the engine.

3) Remove the engine cover (P. 4-1).

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

Specified idle speed
(At neutral) 650 = 50 rpm 1
+ When the idle speed is out of the specification or
when a problem symptom shown on the Idle Control
System Troubleshooting Guide (P. 5-44) appears,
perform the following adjustment.

Adjustment:

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

SCS short connector 070PZ - ZY30100
2) Disconnect the IAC valve 2P connector. Check the MIL

should come ON and the warning buzzer should sound
(intermittent sound: fong beep) this time.

{21 2P CONNECTOR
[111AC VALVE

[31 MIL
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3)

4)

5)

6)

7)

8)

9)

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

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

Idle speed (At neutral) 570 + 30 rpm

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

Connect the IAC valve 2P connector and connect the
SCS short connector {special tool) to the service check
connector.

Reset the ECM (P. 5-8).

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

[1] IDLE ADJUSTING SCREW

Specified idle speed (At
pecified i peed ( 650 = 50 rpm

neutral)

If the idle speed is outside the specification, inspect and
troubleshoot the idle control system (P. 5-44).

[1] SERVICE CHECK
CONNECTOR

a‘

[2] SCS SHORT
CONNECTOR
070PZ - ZY30100

[3] IDLE ADJUSTING SCREW
[4] Apply here.

A= /
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11. THROTTLE CONTROL CABLE/
THROTTLE LINK

Adjustment:

[1] OPEN SIDE: 9 mm (0.354 in)

1) Remove the engine cover (P. 4-1).

cl [2]
/ ,a_;,l/)‘))m‘,)." " THROTTLE
) e cAM
2) Check the throttle cable length of the sections shown at S/

—'ﬁ»»m) W,

LS
the throttle cam open side and the close side respec-
tively. The cable length at the throttle cam open side Ci/_\
and the close side should be 9 mm (0.354 in) from the

point shown. [3] CLOSE SIDE: 9 mm (0.354 in)

3) 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.

4) 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 11

side respectively. ?:Er:\rlns('(?gzso in)

2]
CLOSE SIDE:
18 mm (0.709 in)

Open side 16 mm (0.630 in)
Ciose side 18 mm (0.709 in) [31 THROTTLE ARM

5) 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.

6) Move the remote control lever to the “F” (Forward) full 11

open position. REMOTE CONTROL LEVER
NOTICE
+ If it is hard to move the remote control lever to the “F" “N”
“F" (Forward) position with the engine stopped, 2] (FORWARD) [31 (NEUTRAL)
move the lever while turning the propeller or pro-

peller shaft.
+ Do not move the remote control lever with force or
damage to the gearshift system can result.
[4]
FULL OPEN
POSITION

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

[2]
FULL OPEN
POSITION

STOPPER

(1]
THROTTLE
ARM
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8) Check whether the throttle lever of the throttle body is

in the full open position at the state of the step 7.

9) With the throttle arm in contact with the full open posi-
tion stopper, measure the clearance between the throt-
tle lever of the throttle body assembly and the fuil 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).

10

-

roller.

If the mark is out of alignment, adjust by turning the

adjusting nuts of the throttle cables.

<The case of the throttle arm is not full open>

1) Remove the shift pivot from the throttle arm and loosen

the adjusting nut.

2} Tighten the shift pivot as needed, and install the shift

pivot to the throttle arm.

1 mm (0.04 in)
OR BELOW

[2]

FULL OPEN
POSITION [3]
STOPPER THROTTLE CAM

[11

D

R

%

When return the remote control lever to the “N”
(Neutral) position, check whether the “ ¥ “ mark on the
throttle cam aligns with the center of the throttle cam

[2]
ROLLER

[1] “ ¥ “ MARK

\

[3] THROTTLE
>~ CAM

[2]

SHIFT PIVOT

[3]

ADJUSTING

NUT

[1]
THROTTLE ARM

[1] SHIFT PIVOT

[2]
ADJUSTING NUT
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3)

4)

5)

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

Check whether it is in the state of the step 7 to 10 of the
throttle cable adjustment.

Move the remote control lever to the “N” (Neutraf)
position and tighten the adjusting nut.

<The case of the throttle cam is not full open>

1)

2)

3)

4)

5)

6)

At the throttle arm side, loosen the adjusting nuts of the
throttle cables.

NOTICE

In adjustment, be sure to loosen or tighten the adjust-
ing nuts.

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

Turning the adjusting nut at the open side of the throt-
tle 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.

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

Check whether the “ ¥ ” mark on the throttle cam
aligns with the center of the throttle cam rolier.

If the mark is out of alignment, adjust by turning the
adjusting nut at the open side of the throttle cable.

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

{1l

REMOTE CONTROL LEVER

IIFII
[2] (FORWARD)

(4]
FULL OPEN
POSITION

IINII
[31 (NEUTRAL)

[1]
ADJUSTING
NUT

(OPEN SIDE)

[3}
THROTTLE ARM

[2}
ADJUSTING
NUT

(CLOSE SIDE)

4]
1 mm (0.04 in)
OR BELOW

[2]
FULL OPEN
POSITION
STOPPER

[3]
THROTTLE CAM

[2]
ROLLER

[1] “ v” MARK
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12. SHIFT CONTROL CABLE

Inspection/Adjustment:

1)

2)

3)

4)

5)

6)

Remove the engine cover (P. 4-1).

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

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

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

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

If the shift arm end should not align with the neutral
switch end, remove the shift pivot of the shift control
cable, and loosen the locknut and adjust by turning the
shift pivot as needed.

After adjustment, install the shift pivot to the shift con-
trol cable and recheck the shift control.

]
NEUTRAL

6x 12 SWITCH

S (31
21 \\ SHIFT ARM
SHIFT ARM 7 Groove

1] [3] NEUTRAL SWITCH

SHIFT ARM END AND
NEUTRAL SWITCH END
SHOULD ALIGN.

[6] SHIFT ARM GROOVE

5] ~
SHIFT ARM

i

(11
SHIFT PIVOT

[2]
SHIFT
CONTROL
CABLE

[1]
Adjust by turning
the shift pivot.

[2]
ADJUSTING NUT
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13. TIMING BELT

INSPECTION

1)

2)

3)

1)

2)

3)

1)

2)

Remove the engine cover, the silencer case and the tim-
ing belt upper cover.

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

. 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.

Timing Belt Deflection Inspection

Align the timing belt driven pulleys No. 1 TDC marks
with the marks of the timing belt back cover (P. 3-7).

Slowly turn the crankshaft pulley counterclockwise fur-
ther by five teeth of timing belt driven pulley gear.

Apply a force of 19.6 N (2 kgf, 4.4 Ibf), and measure the
deflection at the mid point between the left side timing
belt driven pulley and the idler pulley B.

Deflection 8.8-9.7 mm (0.35 - 0.38 in) J

Adjustment

Align the timing belt driven pulleys No: 1 TDC marks
with the marks of the timing belt back cover (P. 3-7).

Loosen the timing belt tensioner bolt about one or one
and half turns.

[1]
TIMING BELT

[2]
Retard
five teeth.

{11 LEFT SIDE DRIVEN PULLEY

[2]
IDLER
PULLEY B

"[1] CAP [2] TIMING BELT

DRIVEN PULLEY

[3]
TIMING BELT
DRIVEN PULLEY
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2)

3)

Rotate the crankshaft pulley counterclockwise by six
teeth of the timing belt driven pulley gear, then return
the crankshaft pulley clockwise by three teeth of the
timing belt driven pulley gear.

If the crankshaft pulley was turned more than three
teeth 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 ten-
sion adjustment procedure explained above. Be sure
that the spark plugs are installed properly.

Tighten the timing belt tensioner bolt to the specified
torque.

TORQUE: 39 N-m (4.0 kgf-m, 29 Ibf-ft).

31
ALIGNMENT
MARKS

[1] [2]
R_eturn Advance
six teeth. three teeth.

P ‘ﬁ“““!lﬂllllﬁ\%@ir a
- ~Glernr M
87 Pl

11

CRANKSHAFT
PULLEY
[2]
[1] TIMING BELT
CAP TENSIONER BOLT

[3]
TIMING BELT
TENSIONER PULLEY
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14. ALTERNATOR BELT

Inspection:

1) Remove the engine cover and the timing belt upper
cover (P. 4-1, 6-15).

2) Check the alternator belt for wear and damage.
Replace the belt if it is worn or damaged (P. 6-2).

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.

a. Belt tension inspection using belt tension
gauge

1) Set the special tool at the center between the alternator
beit pulley and the crankshaft pulley, and measure the

belt tension.
TOOL:
Belt tension gauge 07JGG - 0010101
Belt ten- | New belt*1 880 -980 N
sion (90 — 100 kgf, 198 — 220 Ibf)
New belt*2 660-740 N
(67 — 76 kgf, 148 — 168 Ibf)
Used belt 490 -590 N
(50 — 60 kgf, 110 - 132 Ibf)

¢+ When installing a new belt, adjust the belt tension to
*1 specification, then run the engine for 5 minutes
and readjust the belt tension to *2 specification.

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

b. Belt deflection inspection
1}  Measure the belt deflection by pushing the alternator

belt at the center between the pulleys with 98 N (10 kgf,
22 |bf) of force.

Belt New belt*1 3.2-3.4mm
deflec- (0.12-0.13in)

tion New beit*2 4.2-48mm
] (0.17 - 0.19 in)

Used belt 5.4-6.3mm
{0.21-0.25in)

* When installing a new belt, adjust the belt deflection
to *1 specification, then run the engine for 56 minutes
and readjust the belt deflection to *2 specification.

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

[1] ALTERNATOR BELT

[1] CRANKSHAFT

PULLEY @

[2] BELT TENSION
GAUGE
07JGG - 0010101

[1] BELT DEFLECTION
When pushed with
98 N (10 kgf, 22 Ibf)
of force.
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Belt Tension Adjustment:

1)

2)

3)

If the belt tension or the belt deflection is out of the
specification, loosen the 10 x 90 mm flange bolt and the
8 mm flange nut and adjust the belt tension or deflec-
tion by turning the special adjuster bolt right or left.

After adjustment, tighten the 8 mm flange nut and the
10 x 90 mm flange bolt in this order to the specified
torque.

TORQUE:
44 N'm (4.5 kgf-m, 33 Ibf+ft) (10 x 90 mm flange bolt)
26 N*m (2.7 kgf-m, 20 Ibf+ft) (8 mm flange nut)

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.
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4. ENGINE COVER/COVER LOCK BF200A-225A

1. ENGINE COVER 5. COVER LOCK CABLE/ENGINE COVER
2. FRONT SEPARATE COVER BRACKET

3. ELECTRIC PARTS COVER 6. EI;(;)\I(\:I;EL_?CK ASSEMBLY/FRONT COVER
4. LEFT/RIGHT ENGINE UNDER COVER 7 ENGINE COVER BRACKET
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1. ENGINE COVER
a. DAMPER HOOK DISASSEMBLY/REASSEMBLY

1) Remove the 6 x 20 mm socket bolt and the damper
hook.

2) Remove the 6 mm hex nut and disassemble the damper
hook.

3) Apply marine grease to the threaded and flanged parts
of the cover lock bolts.

4) After reassembling the damper hook, install the damper
hook to the engine cover with the 6 x 20 mm socket
bolt.

b. DAMPER HOOK ADJUSTMENT

Adjust height of the damper hook to be 17.5 - 18.6 mm
(0.69 - 0.73 in} by tightening the nuts, and adjust an even
clearance between the engine cover and the undercover.

11
6 mm HEX NUT
[2]
BRACKET 31
6 x 20 mm
SOCKET BOLT

(6]

COVER LOCK BOLT

[5] 12 mm WASHER

(71 _@

DAMPER HOOK

(1]
DAMPER

17.5-18.5 mm
{0.69 - 0.73 in)
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2. FRONT SEPARATE COVER

a. REMOVAL

1)

Remove the two 6 x 25 mm hex bolts, 6 x 17 mm spe-
cial bolt and the two 6 x 37 mm special bolts and
remove the front separate cover.

b. INSTALLATION

1)

2)

3)

4)

5)

Slide the hook of the front separate cover into the
engine under cover.

NOTICE

Make sure that the undercase grommet A is positioned
in the grooves of the engine under cover and front sep-
arate cover.

Loosely tighten the @ 6 x 256 mm hex bolt.

Loosely tighten the @ 6 x 17 mm special bolt until the
shoulder of the bolt is in the hole of the engine under
cover.

Tighten the ®, @ and & bolts and washers in the
numbered order.

NOTICE

Keep the remote control cable level with the ground.

Tighten the @) and @ bolts securely.

1]

6 x25 mm
HEX BOLT (2) [3]
FRONT
EPARATE
[2] WASHER (2) (s:OVER

[4] 6 x 37 mm SPECIAL BOLT
SPECIAL BOLT
1 [3] [1]
6 x 25 mm FRONT 6 x 25 mm
HEX BOLT SEPARATE HEX BOLT
COVER

[2] WASHER (2)

Oe
(5] 6 x 17 mm
[4] 6 x 37 mm SPECIAL BOLT
SPECIAL BOLT
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3. ELECTRIC PARTS COVER

a. REMOVAL

1)

2)

Remove the rubber band from the electric parts cover.

Pull the upper section of the electric parts cover toward
you lightly, then lift up the lower section of the electric
parts cover lightly and pull the cover horizontally. Take
care not to break the plastic knobs on the cover.

b. INSTALLATION

1

2)

3)

Spray the round rubber grommefs with silicone spray
so the plastic knobs will easily align and engine with
the rubber grommets.

Install the electric parts cover and secure with the rub-
ber strap. Make sure the electric parts cover is properly
aligned with the engine cover mounting bosses.

s Push on the left side of the cover lightly and hang
the cover on the hook on the left back.

+ Install the right lower sectin of the electric parts
cover into the inner of the engine under cover.

NOTICE

¢ To install the cover securely, make sure the remote
control cable, switch panel wire harness and the
indicator wire harness are installed securely.

¢ If the electric parts cover is pushed hard and the
plastic knobs are not aligned with the grommets, the
plastic knobs may break.

+ The connector cover must be installed correctly to
allow the engine cover to insert the engine cover
mounting bosses.

Install the electric parts cover and secure with the band.

[1]1 ELECTRIC

PARTS (2]
COVER PLASTIC
x KNOB

[2] PLASTIC
KNOB [3] RUBBER BAND
[2]
PLASTIC m Ekﬁggmc
KNOB COVER [31 GROMMET

PLASTIC
KNOB

[31 GROMMET  [4] RUBBER BAND

[5] ENGINE COVER
MOUNTING BOSSES

[7]1 ENGINE
S UNDER

161
HOOK %\ (4] RUBBER
[1] ELECTRIC  BAND (1] ELECTRIC
PARTS PART
COVER COVER




BF200A-225A

4. LEFT/RIGHT ENGINE UNDER COVER
a. REMOVAL

1} Disconnect the flush plug cap from the right engine
under cover.

[l
FLUSH PLUG CAP

2) Disconnect the power tilt switch 3P connector and

remove the harness from the harness clips. [11
POWER TILT
SWITCH
3P T
CONNECTOR
[2]
HARNESS
CLIPS
3) Remove the electrical parts cover (P. 4-4). [11
POWER TILT MOTOR
4) Disconnect the power tilt motor 2P connector and the 2P CONNECTOR [2]
trim angle sensor 3P connector. STRAP BAND

5) Open the strap band and remove the power tilt motor
wire harness and the trim angle sensor wire harness.

{3] TRIM ANGLE SENSOR
3P CONNECTOR
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6) Remove the 5 x 10 mm rivet screw from the engine
under cover.

7) Remove the undercase grommet from the engine under
cover.

Remove the trim angle sensor wire harness and the
power tilt motor wire harness from the hole in the
engine under cover.

8) Remove the 6 x 17 mm special bolts from under the
engine cover lock lever.

9) Remove the 6 x 17 mm special bolts from the left/right
engine cover, and remove the left/right engine cover.

(
ENGINE UNDER COVER

(21

5 x 10 mm RIVET
SCREW —d

[1] ENGINE UNDER COVER 2]
TRIM ANGLE
g SENSOR WIRE

{3] POWER TILT
MOTOR WIRE

[4] UNDERCASE
GROMMET C

———
—
C—
——
c——

[11 /

ENGINE COVER
LOCK LEVER

[2]1 6 x 17 mm
SPECIAL BOLTS (2)

[1] 6 x 17 mm
SPECIAL BOLTS (18)

[2]
ENGINE UNDER
COVER
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b. EXPLODED VIEW

6 x17 mm
SPECIAL
BOLTS (20)

[1]

[2] LEFT ENGINE

UNDER COVER

RIGHT ENGINE
UNDER COVER
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c. INSTALLATION (1] ENGINE UNDER COVER [2] TRIM ANGLE
SENSOR WIRE
1) Pass the trim angle sensor wire harness and the power > HARNESS

tilt motor wire harness through the hole in the engine
under cover.
Install the undercase grommet securely to the engine
under cover.

[3] POWER TILT MOTOR {4] UNDERCASE
WIRE HARNESS GROMMET
2) Install the wire harness clip to the engine under cover 11
with the 5 x 10 mm rivet screw. ENGINE UNDER COVER

[3]
5x 10 mm

@
RIVET SCREW — B

3) Connect the trim angle sensor 3P connector and the
power tilt motor 2P connector, and tighten the wire har-
ness with the strap band.

[1]
POWER TILT MOTOR
2P CONNECTOR

(2]
STRAP BAND

[3]

TRIM ANGLE
SENSOR 3P
CONNECTOR
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4) Connect the power tilt switch 3P connector and clamp
the harness with the harness clips securely.

5) Install the flush plug cap.

6) Install the left/right engine under cover with the 6 x 17
mm special bolts.

[2]
HARNESS
CLIPS

3

[1]
FLUSH PLUG CAP

11
6 x 17 mm
SPECIAL BOLTS (18)

(21
ENGINE UNDER
COVER
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5. COVER LOCK CABLE/ENGINE COVER

11

BRACKET @ WASHER SIDE NUT
+ COVER LOCK CABLE S
a. REMOVAL = @
@] \_
1) Loose the washer side nuts of the cover lock cables, . R
and remove the cover lock cable A and B. k‘ \
\
[2] (3]
LOCK ARM COVER LOCK CABLE B
[1] [11
WASHER SIDE NUT WASHER SIDE NUT

COVER LOCK COVER LOCK
CABLE B CABLE A
[11

WASHER SIDE NUT

[2] COVER LOCK CABLE A

4-10
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b. EXPLODED VIEW

[3]
LOCK ARM

[2]
COVER LOCK
CABLE B

[4]

LOCK NUT
COVER LOCK CABLE A

[3]
LOCK ARM

/ (1]
. LOCK NUT

COVER LOCK CABLE A
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C. INSTALLATION/ADJUSTMENT

1)

2)

3)

4)

Align the adjust nut position of the cover lock cable B
(shorter cable) to the measure position as shown.

Insert the cable end (A side) of the cover lock cable B to
the front lock arm.

Install the cover lock cable B so that the cable align with
the groove of the front cover bracket, and tighten the
washer side nut.

Insert the cabie end (B side) of the cover lock cable B to
the left side lock arm.

Install the cover lock cable B so that the cable align with
the groove of the left side cover bracket, and tighten the
washer side nut.

Be carefull to be no clearance between the hole of the
left side lock arm and the cable end.
Re-adjust if there is clearance.

[11 ASIDE 7] covER LOCK
16 mm CABLE B

R
-

]
8:(3 T}
J

[3] B SIDE

COVER LOCK

[1] CABLEEND (A SiDE)  [2]
\‘ CABLE B

_@ [4] FRONT [5] FRONT COVER
LOCK ARM BRACKET

[3]
WASHER
SIDE NUT

[1] WASHER [2] LEFT SIDE LOCK ARM
SIDE NUT ~

__@ [41 CABLE END (B SIDE)

[3] LEFT SIDE COVER
BRACKET

[1] CABLE END [2] HOLE

O

O

[4]

Adjust the cable B to be no

clearance.

[3] LEFT SIDE
LOCK ARM
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5)

6)

7)

8)

Align the adjust nut position of the cover lock cable A
(longer cable) to the measure position as shown.

Insert the cable end (A side ) of the cover lock cable A
to the right side lock arm.

Install the cover lock cable A so that the cable align
with she groove of the right side cover bracket, and
tighten the washer side nut.

Insert the cable end (B side) of the cover lock cable A to
the left side lock arm.
Tighten the washer side nut.

Then, be carefully to be no clearance between the hole
of the left side lock arm and the cable end.

Re-adjust in the nut position of the left side cover brack-
et side if there is a clearance.

[1] A SIDE [2] COVER LOCK
CABLE A
12 mm

E@mﬁ 1 E——
(3] B SIDE
[1] [2] RIGHT SIDE LOCK ARM
WASHER SIDE NUT
2z =

i

3]
RIGHT SIDE COVER
»—@ BRACKET

[1] LEFT SIDE 2]
LOCK ARM

WASHER SIDE NUT

CABLE END COVER LOCK
»—@ (B SIDE) CABLE A
[1] COVER LOCK
c
CABLEEND (BsiDE)  SOVERL

18

[4] / {31

Adjust the cable A
LEFT SIDE LOCK ARM to be no clearance.
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« ENGINE COVER BRACKET
a. Removal/Installation
Loose the washer side nuts of the cover lock cables A and

B, and remove the cover lock cables A and B from the each
lock arm.

b. EXPLODED VIEW

6x12

[2]

[1] REAR COVER BRACKET A

LEFT SIDE

COVER BRACKET 131
REAR COVER BRACKET B

6 x 12 (2)

[4]

8 x 35 mm
HEX BOLTS (4}
5] ~ 1918 mm WASHER
8.3 x 14.5 mm k\
COLLAR (4} \

[6]

(61
8 mm WIRE CLAMP (2) (8]
71
FUEL PIPE STAY B

[5]
8.3 x 14.5 mm COLLAR (2)

{91
8 mm WASHER (2)

[4] % 6 x 12 (2)

8 x 35 mm HEX BOLT \% (o]

8 mm WIRE CLAMP

FUEL PIPE STAY A

RIGHT SIDE COVER BRACKET
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6.

FRONT LOCK ASSEMBLY/FRONT COVER
BRACKET

a. REMOVAL

1)
2)
3)

4)

5)

6)

7)

8)

9)

Remove the engine cover (P.4-1).
Remove the electric parts cover (P.4-4).
Remove the front separate cover (P.4-3).

Disconnect the indicator wire harness 3P connector and
the switch panel wire harness 14P connector.

Remove the indicator wire harness and the switch
panel wire harness from the wire harness clip.

Shift the remote control lever in “N” (neutral) position.

Remove the shift pivots from the throttle arm and the
shift link.

Remove the band of the undercase grommet A and the
remote control cables.

Remove the 6 x 16 mm hex bolt and the remote control
cable plate.

10} Loosen the washer side nut of the cover lock cable B

and remove the cover lock cable from the lock arm of
the front lock assembly.

[1]

INDICATOR WIRE
HARNESS 3P
CONNECTOR

[2]

SWITCH PANEL
WIRE HARNESS
14P CONNECTOR

[3]1 HARNESS CLIP

[1
THROTTLE ARM

(21
SHIFT

PIVOTS SHIFT LINK

{11 REMOTE CONTROL
CABLE PLATE 2]

UNDERCASE

GROMMET A

6 x 16 mm
HEX BOLT

1l
COVER LOCK CABLE B

[2] WASHER SIDE NUT

{3]
LOCK ARM
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11) Remove the 6 x 14 mm flange bolt and the cable
bracket and the starter cable plate.

12) Remove the indicator wire harness, switch panel wire
harness, starter cable and the fuel tube.

13) Remove the undercase grommet A from the front cover
bracket.

14) Be careful not to damage the starter cable by its weight,
using a string, hang the starter cable from the engine
hunger bracket.

15) Remove the four 8 x 25 mm hex bolts and the front
cover bracket.

16) Remove the four 6 x 20 mm flange bolts and the front
lock assembly from the front cover bracket.

/ z (11
STARTER
6x14(2) 4~ CABLE
(2] CABLE
BRACKET

(31 FRONT COVER BRACKET

[1] [2] REMOTE CONTROL
REMOTE CONTROL CABLE (THROTTLE SIDE)

CABLE (SHIFT SIDE)

[3]
GROMMET

[4]
INDICATOR
WIRE
HARNESS

[5] SWITCH PANEL
WIRE HARNESS

(71
FUEL TUBE -

[6] STARTER CABLE

1]
FRONT LOCK
ASSEMBLY

[3] 2]
FRONT COVER 8 x 25 HEX BOLTS (4)

BRACKET
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b. EXPLODED VIEW

6 x 20 (4)

/ [1]
FRONT LOCK ASSEMBLY

{21
COVER LOCK CABLE B

6x14(2)

(3]
CABLE BRACKET

[5]
STARTER CABLE PLATE

UNDER COVER SEALD 4]

FRONT COVER
BRACKET
[6]
8 mm WASHER
8 x 25 {4)
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C. INSTALLATION

1) Tighten the front lock assembly to the front bracket 6 x 20 (4)
cover with the four 6 x 20 mm flange bolts.
[l
2) Tighten the front cover bracket to the mounting case FRONT LOCK
with the four 8 x 25 mm hex bolts, and install the under ASSEMBLY
cover seal D.

i2]
[3] / 8 x 25 HEX BOLTS (4)
FRONT COVER
BRACKET
3) Insert the starter cable to the groove of the front cover [11 6x14 [21
bracket, and tighten the starter cable plate and the WHITE TAPE CABLE BRACKET

cable bracket with the 6 x 14 mm flange bolt.
[3]

STARTER
CABLE PLATE

FRONT COVER

BRACKET 6x14
4) Pass the indicator wire harness, switch panel wire har- [4] CABLE
ness, starter cable and the fuel tube through the under- GUIDE [B1A]\TTERY
case grommet A, and install the grommet A to the front a)
cover bracket (P.17-25).
[2]
STARTER
@
STARTER BATTERY
® ©)
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5)

6)

Install the cover lock cable B to the front lock arm and
tighten the washer side nut.

After installing the cover lock cable B, adjust the cover
lock cable (P. 4-12).

1]
COVER LOCK CABLE

[2] WASHER SIDE NUT

S ©
LOCK ARM
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5. PROGRAMMED FUEL INJECTION
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1. SERVICE PRECAUTIONS
2. VACUUM CONNECTIONS
3. CIRCUIT DIAGRAM
4. TROUBLESHOOTING
PROGRAMMED-FUEL INJECTION (PGM-FI)
SYSTEM
. ECM TERMINAL ARRANGEMENT
. TROUBLESHOOTING GUIDE
TROUBLESHOOTING CHART
a. ECM
b. HEATED OXYGEN SENSOR (HO2S)
c. MAP SENSOR
d. TDC SENSOR 1,2, CKP SENSOR
e. ECT SENSOR
f. TP SENSOR
g.IAT SENSOR
h. BAROMETRIC (BARO) SENSOR
i. KNOCK SENSOR
j. OIL PRESSURE SWITCH
(HIGH PRESSURE SIDE)
k. HEATED OXYGEN SENSOR (HO2S)
[HEATER CIRCUIT]
IDLE CONTROL SYSTEM
TROUBLESHOOTING CHART
a. 1AC VALVE
b. ALTERNATOR FR TERMINAL SIGNAL
ALERT SYSTEM
TROUBLESHOOTING CHART
a. CONTINUOUS SOUND
b. INTERMITTENT SOUND
(LONG BEEP)
c. INTERMITTENT SOUND
(SHORT BEEP)
d. OVERHEAT SENSOR 1,2
FUEL SUPPLY SYSTEM
« TROUBLESHOOTING GUIDE
TROUBLESHOOTING CHART
a. PGM-FI MAIN RELAY
b. FUEL INJECTOR POWER LINE

10.

1.
. ECT SENSOR
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

12

. FUEL LINES

. FUEL INJECTORS/

. FUEL PUMP (HIGH PRESSURE SIDE)/

. FUEL PUMP (LOW PRESSURE SIDE)
. OIL PRESSURE SWITCH

c. FUEL LINE CUT SOLENOID VALVE
INTAKE AIR SYSTEM
TROUBLESHOOTING CHART
a. INTAKE AIR BYPASS (IAB)

CONTROL CIRCUIT

« HOW TO RELIEVE FUEL PRESSURE
« FUEL PRESSURE MEASUREMENT
« FUEL LINES

+ FUEL LINE CUT SOLENOID VALVE

PRESSURE REGURATOR
* FUEL INJECTORS
+ PRESSURE REGURATOR

VAPOR SEPARATOR

(HIGH PRESSURE SIDE)
OIL PRESSURE SWITCH
(LOW PRESSURE SIDE)
KNOCK SENSOR

OVERHEAT SENSOR 1, 2

IAC VALVE

IAT SENSOR

MAP SENSOR

HEATED OXYGEN SENSOR (HO2S)
BAROMETRIC (BARO) SENSOR
CKP SENSOR

TDC SENSOR 1,2

VTEC SYSTEM

SILENCER CASE

THROTTLE BODY ASSEMBLY
INTAKE MANIFOLD ASSEMBLY
EXHAUST MANIFOLD ASSEMBLY

1. SERVICE PRECAUTIONS

1} Programmed-fuel injection (PGM-FI) troubleshooting
¢ First, check the MIL of the indicator.

« Be sure to turn the ignition switch OFF before dis-

connecting and connecting the ECM connector.

s After inspection and repair, reset the ECM memory

(P. 5-8).

INDICATOR LIGHT

(O 0)
8-
_ @\ MIL

/)

\L/
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2)

3)

4)

5)

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

+ Disconnect the battéry cable from the battery nega-
tive (-) terminal.

+ Before removing and installing the fuel line, relieve
the fuel pressure by loasening the service check bolt,
as described in of “How to relieve fuel pressure (P. 5-
69)".

Service check bolt torque: 12 N°m {1.2 kgfem, 9 Ibf-ft)

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

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

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

Fuel leak check:

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

When the boat is equipped with radio equipment:

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

« |Install the antenna and the body of the radio equip-
ment 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.)

SERVICE

FUEL
INJECTOR
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2. VACUUM CONNECTIONS

X
@
3

FUEL

TANK
(1 Vapor separator (3 Heated oxygen sensor (H02S)
(@ Fuel strainer (high pressure side) (9 Overheat sensor 1
@ Fuel pump (high pressure side) @ Overheat sensor 2
(@ Vapor chamber Knock sensor
(® Pressure regulater @ Engine temperature sensor
(® Fuel line cut solenoid valve Oil pressure switch (high pressure side)
@ IAB control valve Oil pressure switch {low pressure side)
Vacuum tank @0 MAP sensor
(@ Check valve @) IAT sensor
Fuel strainer (low pressure side) @ IAC valve
@D Fuel pump (low pressure side) @ Silencer case
(2 Water separater (with water level sensor) @29 TP sensor
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3. CIRCUIT DIAGRAM

PGM-FI MAIN RELAY

No.7 (30A)
0 | O—m—gp—
LOAD P
No.3(10A) BAT
ST No.4 ) No.6 No.5
(1A (15A) ( (10A)
No.2 (104)
OO
& o]
TO NEX TO NEX
BATTERY _ (o NEXT) IEN (Fhet
STARTER i}
MOTOR T
No.1 (104}
© FUEL PUMP
HIGH
(PRESSURE)
— SIDE
GROUND =
ECM

STS

LGY

FLR1
LG2

FLR2

PG1
IGP1

PG2
1GP2

Gf\ NEUTRAL

SWITCH

TDC
SENSOR1

TDC
SENSOR 2

CKP
SENSOR

MAP
SENSOR

UNIT

O
IGNITOR

P
SENSOR

O
IGNITOR
UNIT

BARQ
SENSOR

IGN4

INJECTOR
NTSW I No. 1
INJ1 00
No. 2
INJ2 /OO0
No. 3
INJ3
No. 4
INJ4
TDC1+ No.5
INJS 00
TDCH- No. 6
INJE - B0
TDC2+
TDC2- | IGN1
CKP+
CKP-
Vet | oN2
PB
SG1
vCC2
THL | IGN3

IGNITOR
UNIT

(TO NEX
PAGE

IGN5

IGNITOR
UNIT

IGN6

O
IGNITOR
UNIT

L
[ [

UNIT

O
IGNITOR

10
SPARK
PLUG

IGNITION
colL
No. 1

IGNITION
ColL
No. 2

IGNITION
ColL
No. 3

IGNITION
colL
No. 4

IGNITION
colL
No. &

IGNITION
colL
No. 6
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(FROM )
PREVIOUS PAGE

\4

ECT SENSOR

ECM

M

IAT SENSOR
A\l’\Al

OVERHEAT SENSOR 1

ANV

OVERHEAT SENSOR 2

TOH1

TOH2

T

TRIM ANGLE SENSOR

028

My vees I
TRIM METER 1 e
TRIM METER 2 ]
KS |
KNOCK
SENSOR
FFD
WATER
SEPARATER
OPSH
oPsL
oiL o
PRESSURE PRESSURE
SWITCH SWITCH
(HIGH) LoW)

ALTERNATOR <

F TERMINAL

ACGF |

K-LINE l

8

(FROM )
PREVIOUS PAGE

VY

1AB CONTROL VALVE
svs IW ||
VTS W 'I
VTEC SOLENOID VALVE
FUEL LINE CUT
SOLENOID VALVE
FLCS j% I‘
02SHTC ,DW" l,
HOZ2S (HEATER)
IAC VALVE
IACV+ 'W'I t I
IACV-
WARNING BUZZER
BUZZ S E
OVERHEAT
INDICATOR LIGHT
OHL @ AN
%
OPL — |

WARNL

=
H]

OlL
PRESSURE
INDICATOR
LIGHT

ACGL

©)

ALTERNATOR
WARNING LIGHT

o]

TACHO

©)

] ALTERNATOR
{IC REGULATOR)

TACHOMETER

i

EMS1

1

EMS2

EMERGENCY
STOP
SWITCH

SERVICE CHECK
CONNECTOR {4P)

e,

SCS

O

.| 1
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4. TROUBLESHOOTING

The ECM (Engine Control Module)} has the self-diagnosis function which turns the MIL (Malfunction Indicator Lamp) ON
when it detects an abnormality with the input/output system. Shart-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 (TOH1 or TOH2) 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 5-14, 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 4P service check connector (Red connector) located inside the electric parts
cover using the special tool (SCS short connector).

SERVICE CHECK
CONNECTOR (4Pj (RED)

SCS SHORT CONNECTOR
070PZ - ZY30100
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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:
Uy I o NSO o VR o UNSNENOY pn SRS 1 DU See DTC 1.

(O O)
T T T o Voo W T T Y o i W
@ See DTC 3.

ey = See DTC 14.

M n i = See DTC 1 and 3.

v . = See DTC 3 and 4.

e e 1. = See DTC 1 and 14.

/ Multiple problems:
]
O S)
/

MIL
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Il. 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 4P service check connector (red) located inside the electric parts cover using the special tool (SCS
connector). (P, 5-6)

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

OFSZ:.';ZZ';I J U UL

-+ 0.1 sec. or more :
T IGNITION

IGNITON ————» Within 20 sec. SWITCH OFF

SWITCH ON : :
f 1 O
BUZZER OFF

Ill. Final procedure (After troubleshooting)
1) Disconnect the SCS connector from the service check connector.

* Note that the MIL stays ON while the SCS 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. If it is hard to identify the
problem part by following the troubleshooting flow chart, check the three connectors of the ECM and the connector of
the probable problem part and clean or repair the connector(s) if necessary.

If the problem cannot be identified by the above procedure, check by following the troubleshooting flow chart for the
intake air system (P. 5-66) and the fuel supply system (P. 5-58).

<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 uniess the abnormality is detected again.
The MIL blinks when the SCS connector is connected to the 4P (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 connector to the 4P (red) service check connector to short
and check the DTC.

s 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.

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

ECM

DIGITAL VOLT-OHMMETER
(Commercially available)

CONNECTOR A (26P)

CONNECTOR C (12P)

TEST HARNESS
070PZ - ZY30200

TEST HARNESS
SENSOR CONNECTOR

cle)elelelelelolelelelele)
eJejelelelelelelelelelele

clelelelelelelelelelelelelclelele)
O000O0OOOOOOOOOOOO

000000
©00000O
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PROGRAMMED FUEL INJECTION SYSTEM

« ECM TERMINAL ARRANGEMENT Bl | BLACK Br | BROWN
Y |YELLOW || O | ORANGE
% | 5 |24 |23} 2 2 Bu | BLUE Lb [LIGHT BLUE
VCC 2 [TDC1M|C KPM|ACGL [HOZSHTO LG 2
G {GREEN Lg | LIGHT GREEN
18 18 17 16 16 14
IGP1[IDC2M OHL|FLR1| VTS |FLR2 R |RED P |PINK
1211 )10 9 W | WHITE Gr | GRAY
veet fI'DCZP MARNLTACHO SVS
7T | 86 6 | 4 3 2 |1 Harness side connector
K S [TDC1P{CKPP{ OPL | SCSK-LINE[LG 1 viewed from front side
ECM Connector A (26P)
Terminal | Wire color | Terminal Name Content Signal
No.
1 G/Bl LG1 Logic ground 1 Ground for the ECM control circuit.
2 Bu K-LINE | ECM check terminal Sends and receives the Honda PGM With ignition switch ON : about 12V
tester signal
3 Lg/W SCS Service check signal Detects the service check connertor With the terminal connected : about 0 V
{4P) signal for DTC code. With the terminal disconnected : about
5V
4 Y OPL Oil pressure light Drives oil pressure light. With oil pressure light ON : about 0 V
With oil pressure light OFF : about 0 V
5 Bu CKPP CKP sensor (+) side Detects CKP sensor. With the engine running : pulses
6 G TDC1P | TDC sensor 1 (+) side Detects TDC sensor. With the engine running : pulses
7 R/Bu KS Knock sensor Detects KS signal. With the engine running : pulses
9 Bl Svs Intake air bypass con- | Drives IAB solenoid vaive. With engine at low rpm : about 0V
trol solenoid With engine at high rpm : battery
voltage
10 Gr TACHO | Tachometer Outputs the eingine running signal With the engine running : pulses
1 R/Bu WARNL | MIL (Malfunction indi- | Drives MIL. With the MIL turned ON : about 0V
cator lamp) With the MIL turned OFF : battery
votage
12 Y TDC2P | TDC sensor 2 (+) side Detects TDC sensor. With the engine running : pulses
13 Br/Y VCC1 Sensor output voltage | Outputs the sensor voltage. With ignition switch ON : about 5V
1 With ignition switch OFF : about 0V
14 Lg/R FLR2 Fuel pump 2 Drives the fuel pump relay. 2 seconds after ignition switch ON :
about 0V
After 2 seconds : battery voltage
With the engine running : about 0 V
15 G/Y VTS VTEC solenoid valve Drives VTEC solenoid valve. With engine at low rpm : about 0 V
With enigne at high rpm : battery voltage
16 Lg/R FLR1 Fuel pump 1 Drives the fuel pump relay. 2 seconds after ignition switch ON :
about 0V
After 2 seconds : battery voltage
With the engine running : about 0 V
17 R OHL Overheat light Drives overhear light. With overheat light ON : about 0 V
With overheat light OFF : battery voltage
18 BI TDC2M | TDC sensor 2 (-} side Ground for TDC sensor 2.
19 Y/BI IGR1 ECM main power 1 Power source for the ECM control cir- | With ignition switch ON : battery voltage
cuit. With ignition switch OFF : about 0 V
20 G/BI LG2 Logic ground 2 Ground for ECM control circuit.
22 W/BI HO2S HTC | Heated oxygen sensor | Drives HO2S sensor. With ignition switch ON : battery
voltage
With idling : pulses
23 W/Bu ACGL Alternator Detects the alternator regulator signal. | With the alternator warning light ON :
about 0V
With the alternator warning light OFF :
battery voltage
24 w CKPM CKP sensor (-) side Ground for CKP sensor
25 R TDC1M | TDC sensor 1 (-} side Ground for TDC sensor
26 Briw VCC2 Sensor output voltage | Outputs the sensor voltage. With ignition switch ON : about 5V
2 With ignition switch OFF : about 0 V
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Bl | BLACK Br | BROWN
“ | 81 |3 2 | B 28 Y |YELLOW O | ORANGE
SG2{IGN6{IGN5 [OPSH TOH2[TOH1 VCC3,
Bu | BLUE Lb | LIGHT BLUE
25 24 22 2 20 19 18
IACVMIGN4 OPSL| TE | IAT [BARO[IGP2 G | GREEN Lg | LIGHT GREEN
17 | 16 B |12 |n R |RED P |PINK
JACVPIIGN3 ALTF TPS|{MAP
W |WHITE Gr | GRAY
9 8 7 8 13 4 3 2 1
SG1[IGN2/IGN1[EMS2JEMS1|S TS [NTSW FFD|HO2S
Harness side connector
viewed from front side
ECM Connector B (34P)
Terminal | Wire color | Terminal Name Content Signal
No.
1 BIYY HO2S Heated oxygen sensor | Detects Air fuel ratio. With throttle fully opened from idle with
fully warmed up engine : above 0.6 V
With throttle quickly closed : below 0.4 V
2 Br FFD Fuel strainer water Detects water level in the fuel strainer. | With water level filled : about 0 V
level sensor With no water : battery voitage
3 Bl/Bu NTSW | Neutral switch Detects neutral switch signal. With neutral switch ON : about 0 V
With neutral switch OFF : battery volt-
age
4 w STS Starter switch Detects starter motor running. With starter switch ON : battery voltage
With starter switch OFF : about 0 V
5 BI/R EMS1 Emergency stop switch | Detects Emergency stop switch 1 sig- | With Emergency stop switch ON :
1 nal. about 0V
With Emergency stop switch OFF : bat-
tery voltage
6 BI/R EMS2 Emergency stop switch | Detects Emergency stop switch 2 sig- | With Emergency stop switch ON :
nal. about 0V
With Emergency stop switch OFF : bat-
tery voltage
7 Bu IGN1 No. 1 ignition pulse Outputs No. 1 ignition signal. With ignition switch ON : about 0 V
With engine running : pulses
8 Bu/B! IGN2 No. 2 ignition pulse Outputs No. 2 ignition signal. With ignition switch ON : about 0 V
With enging running : pulses
9 G/R SG1 Sensor ground 1 Ground for sensor.
1 W/R MAP Manifold absolute Detects Manifold absolute pressure. With ignition switch ON : about 3V
pressure sensor Atidle : about 1.5 V {(depending on
engine speed)
12 R/BI TPS Throttle position sen- Detects Throttle valve position. With throttle fully opened : about 4.75 V
sor With throttle fully closed : about 0.5 V
13 W/G ALTF Alternator FR signal Detects the alterntor generation level. | With engine running with fully
warmed up :
about 0 - 5 V (depending on electrical
load)
16 W/G IGN3 No. 3 ignition pulse Outputs No. 3 ignition signal. Witih ignition switch ON : about 0 V
With engine running : pulses
17 G/W IACVP Idle air control valve {+} | Drives IAC valve. With engine running : duty controlled
side
18 Y/BI IGP2 ECM main power 2 Power source for the ECM control cir- | With ignition switch ON : battery volt-
cuit. age
With ignition switch OFF : about 0 V
19 W/Bu BARO Barometric pressure Detects Barometric pressure. With ignition switch ON : about 3V
sensor
20 R/Y IAT Intake air temperature | Detects Intake air temperature. With ignition switch ON : about
sensor 0.1-48V
{depending on intake air temperature)
21 R/W TE Engine temperature Detects Engine temperature. With ignition switch ON : about 0.1 -
sensor 48V
{depending on engine speed)
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ECM Connector B (34P)

22 P OPSL Low pressure oil pres- | Detects oil pressue. With oil pressure switch ON : about 0 V
sure switch With oil pressure switch OFF : battery
voltage
24 Bu/R IGN4 No. 4 ignition pulse Outputs No. 4 ignition signal. With ignition switch ON : about Q0 V
With engine running : pulses
25 BI IACVM | Idle air control valve (-} | Drives IAC valve. With engine running : about 0 V - bat-
side tery voltage pulses
26 Lg/BI VCC3 Sensor output voltage 3 | Outputs the sensor voltage. With ignition switch ON : about 5 V
With ignition switch OFF : about 0 V
28 R/B! TOH1 Overheat sensor 1 Detects exhaust temperature. With ignition switch ON : about 0.1 -
48V
(depending on exhaust temperature)
29 R TOH2 Overheat sensor 2 Detects exhaust temperature. With ignition switch ON : about 0.1 -
48V
(depending on exhaust temperature}
31 Y/R OPSH High pressure oil pres- | Detects oil pressure. Oil pressure switch ON: about 0 V
sure switch Oil pressure switch OFF : battery voltage
32 Bu/W IGN5 No. 5 ignition pulse Output No. 5 ignition signal. With ignition switch ON : about 0 V
With engine running : pulses
33 Bu/Y IGN6 No. 6 ignition pulse Outputs No. 6 ignition signal. With ignition switch ON : about 0 V
With engine running : pulses
34 G/R SG2 Sensor ground 2 Ground for sensor.
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| ! Bl | BLACK Br | BROWN
1 10
Y |YELLOW | O |ORANGE
INJG | INJ3
Bu | BLUE Lb |LIGHT BLUE
8 7 6 5
E
PG1 INJ5IINU 2| PG2 G | GREEN Lg |LIGHT GREEN
R |RED P |PINK
4 3 2 1
FLCS|INJ4|INJT|BUZZ W |WHITE || Gr | GRAY
Harness side connector
viewed from front side
ECM Connector C (12P)
Terminal | Wire color | Terminal Name Content Signal
No.
1 Y/G BUZZ Buzzer Drives warning buzzer. With buzzer sound : about 0 V
With buzzer OFF : battery voltage
2 Br INJ1 No. 1 fuel injector Drives No. 1 fuel injector. With engine running : depending on
engine speed
3 Y INJ4 No. 4 fuel injector Drives No. 4 fuel injector. With engine running : depending on
engine speed
4 R FLCS Fuel line cut solenoid | Drives fuel line cut solenoid. With ignition switch ON or start the
engine when the engine is hot :
depending on the engine temperature
sensor
With ignition switch OFF : battery voltage
G PG2 Power ground 2 Ground for ECM control circuit.
R INJ2 No.2 fuel injector Drives No. 2 fuel injector. With engine running : depending on
engine speed
7 Y/R INJ5 No. 5 fuel injector Drives No. 5 fuel injector. With engine running : depending on
engine speed
8 G PG1 Power ground 1 Ground for ECM controf circuit.
10 Bu INJ3 No. 3 fuel injector Drives No. 3 fuel injector. With engine running : depending on
engine speed
11 Y/Bu INJ6 No. 6 fuel injector Drives No. 6 fuel injector. With engine running : depending on
engine speed
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TROUBLESHOOTING GUIDE

No. of blinks of MIL MIL Probable problem part Page

* Open circuit in MIL wire

« Blown MIL bulb

- Open circuit in ECM ground wire
« Faulty ECM

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

» Short circuit in sensor system power supply line 5-17
* Open circuit in power supply line for ECM
* Faulty ECM

» Disconnected oxygen sensor connector
 Short or open circuit in oxygen sensor wire
* Faulty oxygen sensor

* Spark plug misfire

MIL does not come ON

or does not blink. 5-16, 20

MIL stays ON.

5-26

» Disconnected MAP sensor connector
« Short or open circuit in MAP sensor wire 5-28
* Faulty MAP sensor

« Disconnected CKP sensor connector
* Short or open circuit in CKP sensor wire 5-30
* Faulty CKP sensor

« Disconnected ECT sensor connector
* Short or open circuit in ECT sensor wire 5-31
« Faulty ECT sensor

« Disconnected TP sensor connector
« Short or open circuit in TP sensor wire 5-33
« Fauity TP sensor

« Disconnected TDC sensor 1 connector
 Short or open circuit in TDC sensor 1 wire 5-30
- Faulty TDC sensor 1

* Disconnected IAT sensor connector
« Short or open circuit in IAT sensor wire 5-35
* Faulty IAT sensor

10

« Disconnected BARO sensor connector
* Short or open circuit in BARO sensor wire 5-37
* Faulty BARO sensor

+ Disconnected IAC valve connector
* Short or open circuit in IAC valve wire 5-45
* Faulty IAC valve

13

14

OIROIROIEOIEOIROIEOIROL RO NN O NC
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No. of blinks of MIL

MIL

Probable problem part

Page

21
(BF225A)

» Disconnected VTEC solenoid valve connector

» Short or open circuit in VTEC solenoid valve
wire

« Faulty VTEC solenoid valve

5-43

23

« Disconnected knock sensor connector
» Short or open circuit in knock sensor wire
« Faulty knock sensor

5-39

24

+ Disconnected overheat sensor 1 connector
» Short or open circuit in overheat sensor 1 wire
* Faulty overheat sensor 1

5-56

25

» Disconnected overheat sensor 2 connector
« Short or open circuit in overheat sensor 2 wire
« Faulty overheat sensor 2

5-56

26

» Disconnected oil pressure switch (high pres-
sure side) connector

« Short or open circuit in oil pressure switch
(high pressure side) wire

« Faulty oil pressure switch (high pressure side)

5-96

41

« Disconnected oxygen sensor heater circuit
connector

» Short or open circuit in oxygen sensor heater
circuit wire

« Faulty oxygen sensor heater circuit

« Spark plug misfire

5-26

58

1O I N O IO S EedRel e R e

» Disconnected TDC sensor 2 connector
« Short or open circuit in TDC sensor 2 wire
e Faulty TDC sensor 2

5-30

No. of blinks of MIL

MIL

Probable problem part

Page

7,13

Open circuit in sensor output voltage line
(brown/white)

5-33 and 37

1,6,13,7, 10, 24, 25

1040

Open circuit in sensor ground line (green/red)

5-26, 31, 37,33, 35
and 56
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a. ECM
+ MIL does not come on (MIL does not come on for 2 seconds with the ignition switch ON.)

The MIL shou!d come on for 2 seconds with the ignition switch ON. If the MIL does not come on or blink by short-circuit-
ing with the service check connector, see the SCS line inspection flow chart (P. 5-17).

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

NO
< Does the buzzer sound? Check the No. 4 (15 A) fuse.
YES
NO * Repair short in the Y/Bl wires
< Is it normal? between the No.4 (15 A) fuse
Check whether the alternator and ECM, injectors.

indicator light comes on with the YES

ignition switch ON.

Check the No. 7 (30 A) fuse (Fl).

*Repair short in the wires
between the PGM-FI main relay

NO and No.4, No.5, No.6 and No.7

< Is it normal? fuses.
«Repair short in the wire
YES between the main relay and the

starter motor.

Check the No. 3 (10 A) fuse (R/C).

. N NO + Repair short in the power sup-
Is it normal? ply line.

YES

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

* Repair open in the W/R wire
between the No.7 (30 A} fuse
(F1) and the main relay.

* Check the main relay.

NO Repair open in the Y/Bl wires
< Does the light come on? between the MIL, alternator indi-
cator light and the main relay.
YES
1) Turn the ignition switch OFF.
2) Connect the test harness TEST HARNESS A (26P)
between the ECM and the AN

connector.

3) Attach the test harness A11
terminal to body ground.

4) Turn the ignition switch ON.

112|3[4]5|6|7[8]|9]10[11}12)13
14{15]16]17|181920] 21|122|23| 24|25{26

* Replace the blown bulb of the

( Does the MIL come on? NO MIL.
: » Repair open in the R/Bu wire 1

between the ECM and the MIL.

YES

Substitute a known-good ECM
and recheck.
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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
2)

3

Turn the ignition switch ON.
Connect the SCS connector to
the service check connector.
Checck the number of blinks
of the MIL.

<

Is the MIL blinking?

NO

1)

2)

Disconnect the SCS connector
from the service check con-
nector.
Check whether the engine
starts.

<

Does the engine start?

NO

To P.5-18

YES

YES

Perform each of the inspections
according to the Troubleshoo-
ting Guide.

1) Turn the ignition switch OFF.

2) Connect the test harness to
the ECM and the connectors.
Note that the test harness
sensor connector must be dis-
connected this time.

3} turn the ignition switch ON.

4) Measure the voltage between
the test harness positive (+)
A3 terminal and the negative
(=) A1 and A20 terminals.

< Is there 4.30 ~5.25 V?

YES

1) Turn the ignition switch OFF.

2) Connect the test harness sen-
sor connector.

3) Turn the ignition switch ON.

4) Measure the voltage between
the test harness positive (+)
A3 terminal and the negative
(-) A1 and A20 terminals.

< Is there 4.30 - 5.25 V?

YES

To P.5-19

NO

NO

MIL comes on but it does not blink by short-circuiting with the service check connector.

TEST HARNESS A (26P)

©

A1| A3(+)

©
112]|314[5]6|7]8]|9[10[11]12[13
14[15]16]17]1819)20{ 21|22{23| 24{25|26

A20

Substitute a known-good ECM
and recheck.

TEST HARNESS A (26P)

A1 | A3(+)

112]3|4(5(6]|7[8[9]10[11[12/13
14]15]16{17]18]19]20| 21]22{23|24|2526

A20

Repair short in the Lg/W wire
between the ECM and the service
check connector.
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From P. 5-17

1} Turn the ignition switch ON.

2) Disconnect the MAP sensor
3P connector, Barometric sen-
sor 3P connector and TP sen-
sor 3P connector each, and
check the MIL.

TEST HARNESS A (26P)

A13

516(7[8]9[10/11112[13

18(19]20]21)22|23|24/2526

Is the MIL staying on? NO l:/lelflggfe the sensor that turns the
YES
1) Turn the ignition switch OFF.
2) Connect the test harness to
the ECM and the connectors.
Note that the ECM side 26P
connector A must be discon-
nected this time.
3) Check for continuity between
the test harness A13 and A26
terminals and boby ground.
» Repair short in the Br/Y wire
between the ECM and the MAP
YES sensor {A13 terminal).
Is there continuity? * Repair short in the Br/W wire
between the ECM and the PA
NO sensor, the TP sensor (A26 ter-
minal}.
1) Connect the ECM connectors
to the ECM.
2) Turn the ignition switch ON.
3) Measure the voltage between
the test harness positive {+)
A19 and B18 terminals and
the negative (-} A1 and A20
terminals.
* Repair open in the Y/Bl wire
NO between the ECM and the main

Is there battery voltage?

YES

Substitute a known-good ECM
and recheck.

relay.

* Check the PGM-FI main relay
and the main wire harness
(Power supply lines).

A26
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From P. 5-17

1) Connect the SCS connector to
the service check connector.
Measure the voitage between
the text harness positive (+)
A3 terminal and the negative
(-} A1 and A20 terminals.

2

< Is there 4.30 - 5.25 V?

NO

1

Disconnect the SCS connector

from the service check con-

nector.

2} Turn the ignition switch OFF.

3) Disconnect the 26P connector
from the ECM.

4) Turn the ignition switch ON.

5) Check whether the MIL comes

on.

Does the MIL come on?

NO

Substitute a known-good ECM
and recheck.

YES

YES

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

2) Turn the ignition switch OFF.

3) Check for continuity between
the Bl wire terminal of the
service check connector and
the body ground.

( Is there continuity?

YES

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

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

NO

TEST HARNESS A (26P)

©
1]12]3]4|5(6[7]8]9[10]11]12]13
14]15]16]17]18|19|20| 21]22|23|24|25|26

A20

Repair open in the Bl wire
between the service check con-
nector and ground.
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» Buzzer/light central control (Check on buzzer/light system main harness)

Check the initial operation of the
buzzer/light central control.
Turn the ignition switch ON.
Check whether the MIL, overheat
light (red), and the oil pressure
light (green) come on for approx.
2 seconds and the warning
buzzer sounds twice.

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

Does the central control YES
function normally? {*1)

NO
(*1): When the light(s) and/or buzzer
function during running, inspect
1) Turn the ignition switch OFF. and troubleshoot according to the
2) Connect the test harness to procedures for “NO”.

the ECM and the connectors.
The ECM side 26P, 34P and
12P connectors must be dis-
connected this time.

3) Turn the ignition switch ON.

YES Repair short in the Y/G wire
Does the buzzer sound? between the warning buzzer and
the ECM.

NO

Check whether the red overheat
light comes on.

YES Repair short in the R wire
Does the light come on? between the overheat light and
the ECM.

NO

Check whether the green oil pres-
sure light comes on.

NO Repair short in the Y wire
< Does the light come on? between the oil pressure light
and the ECM.
YES
Check whether the MIL comes
on.
YES

Repair short in the R/Bu wire

i ?
Does the light come on between the MIL and the ECM.

NO

To P.5-21
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From P. 5-20

1) Attach the test harness C1 ter-
minal to the body ground. TEST HARNESS C (12P)
2) Turn the ignition switch ON.
» Repair open in the Y/G wire ¢ 112[3|4]5]686
NO {warning buzzer line). 7{8[9]10[11]12
< Does the buzzer sound? » Check the warning buzzer.
» Check the remote control sys-
YES tem harnesses and the ignition
switch.
1) Attach the test harness A17
terminal to the body ground.
2) Turn the ignition switch ON. TEST HARNESS A (26P)
* Repair open in the R wire (over-
heat indicator light line). 1121374[5[6]718]9f10[11]12]13
Check whether the red NO -Beplace the blown overheat 14{15116]17[18]19]20{ 21{22]23] 24|25(26
" overheat light comes on. light buib. A17
« Check the remote control sys-
YES tem harnesses and the ignition
switch.
1) Attach the test harness A4 ter-
minal to the body ground.
2) Turn the ignition switch ON.
* Repair open in the Y wire (oil
pressure indicator light line). TEST HARNESS A (26P)
Check whether the oil NO * Replace the blown oil pressure
pressure light {green) light bulb. Ad
comes ON. « Check the remote control sys-
VES terp I'ti]arnesses and the ignition 213141576 71819 Folili2[i3
switch. 14]1516]1718]19]20[21]22[23]24]25 |26

To P.5-22
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From P. 5-21

1) Attach the test harness A11
terminal to the body ground.

2) Turn the ignition switch ON,
check whether the MIL comes
on.

Does the light come on?

YES

1) Disconnect the alternator 4P
connector.

Check for continuity between
the test harness A23 terminal

and the body ground.

2

Is there continuity?

NO

Check for continuity between the
alternator 4P connector W/Bu
wire terminal and the test har-
ness A23 terminal.

Is there continuity?

YES

1) Disconnect the 2P connector
from the water level sensor.

2) Check for continuity between
the test harness B2 terminal
and the body ground.

Is there continuity?

NO

Check for continuity between the
test harness B2 terminal and the
Br terminal of the harness side
water level sensor 2P connector.

Is there continuity?

YES

To P. 5-23

NO

YES

NO

YES

NO

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.)"

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

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

Repair short in the Br wire
between the water level sensor
and the ECM.

Repair open in the Br wire
between the water level sensor
and the ECM.

TEST HARNESS A (26P)

A11

112{3[4|5|6|7,8[9[10[1112]13
14|15[16]17]18|19120] 21)22|23|24{25|26

TEST HARNESS A (26P)

112{3]4]5]|6[7[8]910[11]12]13
14]15]16{17]18|19|20| 21{22|23[ 24|25 |26

A23

TEST HARNESS A (26P)

1]2][3]4]5 10[11]1213]
14)15]16[17[18]19[20] 21]22]|23] 24|25 28}

A23

>
-
[e3)
©

!
{
l

MAIN HARNESS
SIDE 4P: CONNECTOR

M
2 (1

413

TEST HARNESS B (34P)
B2

-

1123[4|516]718]9[10]11]12}13[14[15]16}1
18[1920]21|22|23}24|25|26{27|28|29/30| 3132}33|34

WATER SEPARATOR 2P CONNECTOR

Viewing connector
from the front side

B2 TEST HARNESS B (34P)

-~

1]12]3]4s]e|7]8]9 [1c]i1fi2[13]14]15]18]1
18]19]20] 21]22]23[2425]26]27]28]29]30] 31]32133]34
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From P. 5-22

1) Disconnect the silencer case.

2) Disconnect the 6P connector
between the main wire har-
ness and the switch wire har-
ness.

3) Check for continuity between
the test harness B22 terminal TEST HARNESS B (34P)
and the body ground.

11213]4]|5[6]7|8]|910{11[12]13}14[15)16]17
VES « Repair short in the main wire 18]19]20]21]22]23124]25]261272829]30] 31[32]33]34
L harness.
Is there continuity ?
Y « Repair short in the P wire of the
NO oil pressure switch (Low).
Check for continuity between the test
harness B22 terminal and the P wire
of the main wire harness side 6P con-
nector.
NO » Repair open in the main wire
- harness.
Is there continuity? ; . .
Y » Repair open in the P wire of the '
YES oil pressure switch (Low). 112]3|4|5]|6]|78]9(10]11112[13[14[15/16]17
. 18(19{20]21122123|24]25{26|27{28]|29|30] 31]32|33{34

MAIN WIRE HARNESS SIDE
6P CONNECTOR

To P. 5-24

Viewing connector
from the front side

5-23



BF200A-225A

From P. 5-23
TEST HARNESS B (34P)
Check for continuity between the
test harness B31 terminal and the 11215 a5 6]7]8 9 ioliifiz]ia1a[islie]i7
body ground. 18119]20{ 21]22123[24(25]26]27(28|29]30] 31]32{33]34
* Repair short in the main wire B31
T YES harness.
Is there continuity? * Repair short in the Y/R wire (the
oil pressure switch (high pres- =
NO sure side) line).
Check for continuity between the
test harness B31 terminal and the
Y/R wire of the main wire har-
ness side 6P connector.
* Repair open in the main wire
NO harness. 112]|3|4[5(6,7[8[91011)12[13]14[15]16]17
Is there continuity? * Repair open in the Y/R wire (the 181191201 21|22|23{24]25)26|27|28|29130,31|32)33| 34
oil pressure switch (high pres-
YES sure side) line).
MAIN {Y/R)
. IRE
Check for continuity between the Y/R :,'lvARNESS
and G/R wires of the switch wire har- SIDE 6P
ness side 6P connector.
* Repair open in the switch wire CONNECTOR
harness. - -
- NO » Replace the oil pressure switch ;/IeWItl:‘g (;onntec.t:r
Is there continuity? — (high pressure side). rom the front side
» Loose connection between the
YES oil pressure switch and the
ECM.
Check for continuity between the
P wire of the switch wire harness
6P connector and the body
ground.
* Repair open in the switch wire
harness. SWITCH (Y/R)
NO * Replace the oil pressure switch WIRE HARNESS |3 |2 |1
Is there continuity? (low pressure side). SIDE 6154
* Loose connection between the 6P CONNECTOR
YES oil pressure switch and the
ECM. (G/R)
<Check inside of the V bank> 1\,"9""""‘9 ‘;°“"te°.t:'
Check the open or short of the rom the front side
Y/R, G/R and P wires of the
switch wire harness.
A NO SWITCH WIRE
Is the |S7WItCh wire harness Replace the switch wire harness. HARNESS SIDE
normal: 6P CONNECTOR
—1
YES 3121
514
Buzzer/light system is COK. (P)
Substitute a known-good ECM
and recheck. Q

Viewing connector
from the front side

5-24



BF200A225A

» Tachometer malfunction

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

1) Turn the ignition switch OFF.
2) Disconnect the remote control

cable 14P connector. TEST HARNESS A
3} Connect the test harness to

the ECM and the connectors. A10

Note that the ECM side 26P,

34P and 12P connectors must 112|31415|6[7]819

be disconnected this time. 14/15]16[1718]18]20] 21|22

4} Check for continuity between
the test harness A10 terminal
and the body ground.

YES Repair short in the Gr wire
< Is there continuity? between the ECM and the out-
board motor side 14P connector.
NO REMOTE CONTROL
CABLE A
14P CONNECTOR
Check fer continuity between the
test harness A10 terminal and the
No.14 (Gr) terminal of the remote 31211 Viewing
control cable A14P connector. 716154\ connector
1110{9(8|/ from the
NO Repair open in the Gr wire front side
< Is there continuity? between the ECM and the out- TACHO
board motor side 14P connector. (Gr)
YES
Q
A10

Substitute a known-good ECM
and recheck. 112]314[5|6]7]8]|9[10[{11]12[13
14{15{16]1718(19]20] 21|22|23| 242526
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b. HEATED OXYGEN SENSOR (HO2S)

» MIL blinks 1 time with service check connector shorted (P. 5-14).

1) Reset the ECM. (P.5-8)

2) Start the engine. Hold the
engine at 3,000 rpm with no
load for 5 minutes.

Hold engine at idling with no
load for 1 minute in neutral
position.

4) Connect the SCS connector to
the service check connector
(4P).

Check the MIL for the number
of blinks.

3

5

Does the MIL blink 1 time? short in the wire between the

< NO Loose connection or open or
ECM and HO2S.

YES

’ Check the fuel pressure.

NO
Is it OK? Check the fuel supply system.

YES

-

Start the engine. Hold the
engine at 3,000 rpm with no
load for 3 minutes or more. B1
Measure voltage between the
::e]isr:a?:rness B1 and B34 ter- Tolhziahalshel |

: . 18]19]20]|21|22|23]24|25]|26|27,28|29|30{31/32|33|34
3} Open the throttle widely open
then release it.

TEST HARNESS B (26P)

2

N
w
~
o
o
-
[e o]
©

B34

®

Is the voltage above 0.6 V

at wide opened throttle to

4,500 rpm, and below 0.4 YES
V when the throttle is

qguickly released from

4,500 rpm?

Check the fuel supply system. If
OK, substitute a known-good
ECM and recheck.

NO

To P.5-27
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From P. 5-26

1
2)

3)

4)

5)

6)

Turn the ignition switch OFF.
Disconnect the 4P connector
from the HO2S.

Connect the battery positive
(+) and negative (-} terminals
to the two W wires of the
HO2S.

Start the engine. Hold the
engine at 3,000 rpm with no
load for 3 minutes or more.
Measure voltage between the
Bl wire terminal and Gr wire
terminal.

Open the throttle widely open
then release it.

Is the voltage above 0.6 V
at wide opened throttle to
4,500 rpm, and below 0.4
V when the throttle is
quickly released from
4,500 rpm?

Replace the HO2S.

YES

Repair open or short in the wire
between the ECM and the HO2S.
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c. MAP SENSOR

« MIL blinks 3 times with service check connector shorted (P. 5-14).

1) Reset the ECM (P. 5-8).

2) Start the engine and let it
idle.

3) Check the MIL for the num-
ber of blinks.

Does the MIL blink 3
times?

YES

1) Turn the ignition switch OFF.

2) Disconnect the MAP sensor
3P connector.

3) Turn the ignition switch ON.

4) Connect the positive (+)
tester lead to the Br/Y termi-
nal of the harness side MAP
sensor 3P connector, and the
negative (-) tester lead to the
body ground. Measure the
volitage.

Is there 4.75 - 5.25 V?

NO

\/

To P.5-29

NO

YES

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

Connect the positive (+) tester
lead to the Br/Y terminal of the
harness side MAP sensor 3P con-
nector, and the negative (-} tester
lead to the G/R terminal. Measure
the voltage.

Is there 4.75 - 5.25 V?

YES

Connect the positive (+) tester
lead to the W/R terminal of the
harness side MAP sensor 3P con-
nector, and the negative (-) tester
lead to the G/R terminal. Measure
the voltage.

Is there 4.75 - 5.25 V?

YES

W

To P.5-29

NO

NO

MAP SENSOR
3P CONNECTOR
VCC1
312171 v
v

Viewing connector
from the front side

VCC 1
31211 v

SG
{G/R)

Y

Viewing connector
from the front side

Repair open in the G/R wire
between the ECM and the MAP
Sensor.

SG

(G/R) 312]°
MAP
{W/R)

Viewing connector
from the front side

» Repair open or short in the W/R
wire between the ECM and the
MAP sensor.

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

1)
2)

3)
4)

Turn the ignition switch OFF.
Connect the test harness to
the ECM and the connectors.
Note that the test harness
sensor connector must be dis-
connected this time.

Turn the ignition switch ON.
Measure the voltage between
the test harness positive (+)
AB terminal and the negative
{(-) B9 terminal.

<

Is there 4.75-5.25V ?

NO

Substitute a known-good ECM
and recheck.

YES

From P. 5-28

Y

i}
2)

3)

4)
B)

Turn the ignition switch OFF.
Connect the MAP sensor 3P
connector.

Connect the test harness to
the ECM and the connectors.
Turn the ignition switch ON.
Measure the voltage between
the test harness positive (+)
B11 terminal and the negative
(=) B9 terminal.

< Is there 2.76 - 2.96 V ?

YES

Substitute a known-good ECM
and recheck.

Repair open in the Br/Y wire
between the ECM and the MAP
Sensor.

NO

TEST HARNESS A (26P)

TEST HARNESS
B (34P)

B9 (-)

11213]4]|5{6|7[8]9]10[11}12|13|1415]i6]17
18[19]20[21{22|23|24125]26|27{28129|30/31132| 33|34

9

B11 (+)

112]3[415{6[7{8{9]10]|11]12]13[14]15]16|17
18[1920[21|22]23124|25]2627|28]29]30| 31(32(33|34

Replace the MAP sensor.
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d. TDC SENSOR 1, 2/CKP SENSOR

MIL blinks 8, 58, or 4 times with service check connector shorted (P. 5-14).

1) Reset the ECM.

2) Start the engine.

3) Check the number of blinks of
the MIL.

. . NO Loose connection between the
poes the blink either 8 or ECM and the TDC1 (8 times)/
) TDC2 (58 times) sensor.
YES
NO Loose connection between the
j i ?
Does the blink 4 times? ECM and the CKP sensor.
YES *1

1) Disconnect the TDC sensor 4P SENSOR | No.of BLINKS | TEST HARNESS SENSOR
connector.

2) Disconnect the CKP sensor 2P TDC1 8 A6 G
connector.

3) Measure the resistance A25 R
between the appropriate sen- TDC2 58 A12 Y
sor terminals according to the
table (*1). A18 Bl

CKP 4 Ab Bu
A24 w
Is the resistance 2,000 = NO The TDC (or CKP) sensor is
500Q7 faulty, replace it.
YES
Check for continuity between the each
sensor terminal and body ground.
I YES ;
Is there continuity? The TDC (or. CKP) sensor is
faulty, replace it.
NO

1) Reconnect the connector.

2) Disconnect the test harness
connector form the ECM side
and connect the test harness
only the harness side.

3) Measure the resistance
between the appropriate test
harness connector terminals
according to the table (*1).

1
. ] NO Repair open in the wire between
Is the resistance 2,000 = the ECM and the TDC (or CKP)
50007
Sensor.
YES

Check for continuity between the

appropriate sensor terminals and

the body ground according to the

table {(*1).

] YES Repair short in the wire between

Is there continuity?

NO

Substitute a known-good ECM
and recheck.

the ECM and the TDC (or CKP}
sensor.
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e. ECT SENSOR

+ MIL blinks 6 times with service check connector shorted {P. 5-14).

1) Reset the ECM. (P.5-8}

2} Turn the ignition switch ON.

3) Check the MIL for the number
of blinks.

< Does the MIL blink 6 times?

YES

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

Measure the resistance
between the two terminals of
the ECT sensor.

3

Is there the adequate resis-
tance for the engine tem-
perature? (*1)

YES

1) Turn the ignition switch ON.

2) Connect the positive (+) tester
lead to the R/W terminal of
the harness side ECT sensor
2P connector and the nega-
tive (-) tester lead to the body
ground.
Measure the voltage.

< Is there 4.30 - 5.25 V?

NO

To P. 5-32

NO

NO

YES

Loose connection between the
ECM and the ECT sensor.

*1:

RESISTANCE (kQ) 19 \

Replace the ECT sensor.

Connect the positive (+) tester
lead to the R/W terminal of the
harness side ECT sensor 2P con-
nector, and the negative (-) tester
lead to the G/R terminal.

Measure the voltage.

< Is there 4.30 - 5.25 V?

YES

Substitute a known-good ECM
and recheck.

ECT SENSOR
2P CONNECTOR
(ECT sensor side)

Viewing connector
from the front side

20

5

1

0.5 N
AN

0.1 T T T
-20 0 20 40 60 80 100 120(°C)
ENGINE TEMPERATURE
ECT SENSOR
2P CONNECTOR

{Harness side)

Viewing connector
from the front side

SG2 ECT (R/W)

[ 1
(G/R) II
)

Viewing connector
from the front side

Repair open in the G/R wire
between the ECM and the ECT
sensor (including the switch
wire).

NO
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From P. 5-31

1) Turn the ignition switch OFF.
Connect the test harness to TEST HARNESS B (34P)
the ECM and the connectors.
Note that the test harness
sensor connector must be dis- 11231456789 1011[12113[1416016117
connected this time. 1811920 21|22]|23]24|25(26|27)28|29{30(31]|32{33]34
3) Turn the ignition switch ON. ‘ ]
4) Measure the voltage between (B+2)1 @— (Bj4
the test harness positive (+)
B21 terminal and the negative
(-) B34 terminal.

R

Repair open or short in the R/W
Is there 4.30 — 5.25 V7 YES | wire between the ECM and the
' ' ) ECT sensor (including the switch

NO wire harness).

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

+ MIL blinks 7 times with service check connector shorted (P. 5-14).

Check that the throttle cable is adjusted properly (P. 3-18) before starting the TP sensor inspection/troubleshooting.

1)} Reset the ECM.

2) Start the engine.

3) Check the MIL. For the num-
ber of blinks.

< Does it blink 7 times?

YES

1) Turn the ignition switch OFF.

2) Disconnect the TP sensor 3P
connector.

3) Turn the ignition switch ON.

4) Connect the positive (+) tester
lead to the Br/W terminal of
the harness side TP sensor 3P
connector, and the negative
(~) tester lead to the G/R ter-
minal of the 3P connector.
Measure the voltage.

NO

Loose connection between the
ECM and the TP sensor. Connect
securely.

< Is there 4.75 - 5.25 V?

YES

NO

Connect the positive {+) tester
lead to the Br/W terminal of the
harness side TP sensor 3P con-
nector, and the negative (-} tester
lead to the body ground.
Measure the voltage.

1) Turn the ignition switch OFF.
2) Connect the TP sensor 3P
connector.
Connect the test harness to
the ECM and the connectors.
4) Turn the ignition switch ON.
5) Measure the voltage between
the test harness positive (+)
B12 terminal and the negative
(-) B34 terminal with the
throttle fully open and fully
closed respectively.

3

Is there about 10% or 0.5 V
when the throtthle is fully
closed and about 90% or
4.5 V when the throttle is
fully opened.

YES

NO

Substitute a known-good ECM
and recheck.

Is there 4.75 - 5.25 V?

NO

To P.5-34

TP SENSOR
3P CONNECTOR

Viewing connector
from the front side

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

The TP sensor is faulty.

Repair open or short in the R/BI wire
between the ECM and the TP sen-
sor.

TEST HARNESS B (34P)

B12 (+)

4]5(6]7(8]|910[11]12

21122|2324|25|26{27(28|29/30{31(32/33

B34(-)
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From P. 5-33

1} Turn the ignition switch OFF.

2) Connect the test harness to
the ECM and the connectors.

3} Turn the ignition switch ON.

4) Measure the voltage between
the test harness positive (+)
A26 terminal and the negative
(-) B34 terminal.

Is there 4.75 - 5.25 V?

NO

Substitute a known-good ECM
and recheck.

YES

TEST HARNESS A (26P)

112)3[4[516]7[8]|9[1011][12]13
14[15]16|17|18|19]20| 21|22|23]24|2526,

A 26 {+)

TEST HARNESS B (34P)

112]3[4]5]|6|7|8[810[11[12[13}14]16]16]17
18]19120(21|22|23|24|25|26|27|28|29]30| 31|32[33]|34

B 34 (-)

Repair open in the Br/Y wire between
the ECM and the TP sensor.
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g. IAT SENSOR

+ MIL blinks 10 times with service check connector shorted (P. 5-14).

1) Reset the ECM (P. 5-8).

2} Turn the ignition switch ON.

3} Check the MIL for the number
of blinks.

< Does the MIL blink 10 times?

YES

1) Turn the ignition switch OFF.

2) Disconnect the IAT sensor 2P
connector and measure the
resistance between the two
terminals of the IAT sensor.

Is there adequate resis-
tance? (*1)

YES

1) Turn the ignition switch ON.

2) Connect the positive (+) tester
lead to the R/Y terminal of the
harness side IAT sensor 2P
connector, and the negative
(-) tester lead to the body
ground. Measure the voltage.

< Is there 4.30 - 5.25 V?

NO

To P.5-36

NO

NO

YES

*1:

RESISTANCE (k) ,, \

Loose connection between the
ECM and the IAT sensor.

Replace the IAT sensor (P, 5-99).

Connect the positive (+) tester
lead to the R/Y terminal of the
harness side IAT sensor 2P con-
nector and the negative {-) tester
lead to the G/R terminal. Measure
the voltage.

< Is there 4.30 - 5.25 V?

YES

Substitute a known-good ECM
and recheck.

NO

20

5

1

0.5 \\

-20 0 20 40 60 80 100 120{°C)
INTAKE AIR TEMPERATURE

IAT SENSOR 2P CONNECTOR
(IAT sensor side)

Viewing connector
from the front side

IAT SENSOR 2P CONNECTOR
(IAT sensor side)

Viewing connector
from the front side

SG2

Repair open in the G/R wire
between the ECM and the IAT
sensor.
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From P. 5-35

1) Turn the ignition switch OFF.

2} Connect the test harness to TEST HARNESS B (34P)
the ECM and the connectors.
Note that the test harness
sensor connector must be dis- 112]314|516|7]8[91011]12[131415)16117
connected this time. 18]19]20]21|22|23|24|25/26|27]28129|30|31]32133|34
3) Turn the ignition switch ON. B20 (+)] N J B34 (-)
4) Measure the voltage between \Mf

the test harness positive (+)
B20 terminal and the negative
(-) B34 terminal.

YES Repair open or short in the R/Y
Is there 4.30 - 5.25 V? :>—‘- wire between the ECM and the
IAT sensor.

NO

Substitute a known-good ECM
and recheck.
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h. BAROMETRIC (BARO) SENSOR
+ MIL blinks 13 times with service check connector shorted (P. 5-14).

1) Reset the ECM (P. 5-8)

2) Start the engine and let it idle.

3) Check the MIL for the number
of blinks.

< Does the MIL blink 13 times?

YES

1) Turn the ignition switch OFF.

2) Disconnect the BARO sensor
3P connector.

3) Turn the ignition switch ON.

4) Connect the positive (+) tester
lead to the Br/W terminal of
the harness side BARO sensor
3P connector, and the nega-
tive (-) tester lead to the body
ground. Measure the voltage.

Is there 4.75 - 5.25 V?

NO

1) Turn the ignition switch OFF.

2) Connect the test harness to
the ECM and the connectors.
Note that the test harness
sensor connector must be dis-
connected this time.

3) Turn the ignition switch ON.

4) Measure the voltage between
the test harness positive (+)
A26 terminal and the negative
(-) B34 terminal.

< Is there 4.756 -5.25 V?

NO

Substitute a known-good ECM
and recheck.

NO Loose connection between the

ECM and the BARO sensor.

Connect the positive (+) tester
lead to the Br/W terminal of the
YES harness side BARO sensor 2P
connector, and the negative (-)
tester lead to the G/R terminal.
Measure the voltage.

Is there 4.75-5.25 V?

YES

To P.5-38

YES Repair open in the Br/W wire
between the ECM and the BARO
Sensor.

BARO SENSOR 3P CONNECTOR

3121

VCC2
(Br/W)

Viewing connector
from the front side

BARO SENSOR 3P CONNECTOR

31211

§G2

Viewing connector
from the front side

VCC2
(Br/W)

NO Repair open in the G/R wire
between the ECM and the BARO
Sensor.

TEST HARNESS A (26P)

112[3[4[5|6]|7]8]9[10[11]1213

TEST HARNESS B {34P)

11213[4|5(6|7|819]10]|11|12[13[14{15116]17
18[19]20|21{22(23|24]25]26|27|28|29|30(31|32]33(34

B34 (-)
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From P. 5-37 BARO SENSOR 3P CONNECTOR

Viewing connector

. 312 1 from the front side
Connect the positive (+) tester

lead to the W/Bu terminal of the SG2 BARO
harness side BARO sensor 3P (G/R) (¥ (W/BU)
connector, and the negative (-)

tester lead to the G/R terminal.

Measure the voltage.

+ Repair open or short in the
NO W/Bu wire between the ECM
Is there 4.75 - 5.45 V? and the BARO sensor.
» Substitute a known-good ECM
YES and recheck.

1)} Turn the ignition switch OFF. TEST HARNESS B (34P)

2) Connect the BARO sensor 3P <>
connector. B9 (-}

3) Connect the test harness to

the ECM and the connectors. 1]2TaTalsie]718]9ic]11]12113[14)15hi6(17
4) Turn the ignition switch ON. 18[19]20l21]22/23[24]25]2627]28]29]30] 31]32]33]34
5) Measure the voltage between B19 {+)

the test harness positive (+)
B19 terminal and the negative
(-) B34 terminal.

NO
Is there 2.76 — 2.96 V? Replace the BARO sensor.

YES

Substitute a known-good ECM
and recheck.
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i. KNOCK SENSOR

+ MIL blinks 23 times with service check connector shorted (P. 5-14).

1) Reset the ECM. (P. 5-8)

2) Start the engine. Hold the
engine at 3,000 rpm with no
load for 5 minutes.

Hold the engine at 3,500 rpm
for 10 seconds, and warm up
the engine temperature at
85°C (185°F).

Connect the SCS connector to
the service check connector.
Check the MIL for the number
of blinks.

3

4

5

< Does the MIL blink 23 times?

YES

1) Turn the ignition switch OFF.

2) Disconnect the knock sensor
1P connector and check for
continuity between the test
harness A7 terminal and the
body ground.

< Is there continuity?

NO

Check for continuity between the
test harness A7 terminal and the
R/Bu terminal of the knock sen-
SOr.

< Is there continuity?

YES

Replace a known-good knock
sensor and recheck the number
of blinks.

Dose the MIL blink 23 times?

YES

Substitute a known-good ECM
and recheck.

NO

YES

NO

NO

Loose connection between the
ECM and the knock sensor.

Repair short in the wire between
the ECM and the knock sensor.

Repair open in the wire between
the ECM and the knock sensor.

Replace the knock sensor.

TEST HARNESS A (26P)

10{11]12]13
23[24(25]26

11213[4[5(6]718}9(10[11]12[13
14[15116]17]18]19]20} 21{22|23] 24|25 26|

KS (R/Bu)

1

KNOCK SENSOR
1P CONNECTOR
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j. OIL PRESSURE SWITCH (HIGH PRESSURE SIDE)

« MIL blinks 26 times with service check connector shorted (P. 5-14).

| ESSURE SWITCH
1) Reset the ECM (P, 5-8) gPLcPORNlﬁgc-IBORS c
2) Turn the ignition switch ON.
3) Check the MIL for the number
of blinks.
NO Loose connection between the
Does the MIL blink 26 times? ECM and the oil pressure switch
(high pressure side).
YES Viewing connector
from the front side
1) Disconnect the oil pressure
switch (high pressure side).
2) Check for continuity between
the two terminals of the oil
pressure switch (high pres-
sure side} 2P connector.
TEST HARNESS B {34P)
NO Replace the oil itch
Is th inuity? >place the oil pressure swi
s there continuity (high pressure side). 11213]4]5|6[7[8!9[1011]12]13]14/15[16[17
YES 18119120 21|22{23|24|25|26|27]28|29}30[31132|33|34
B31
Check for continuity between the test
harness B31 terminal and Y/R wire
terminal of the oil pressure switch
(high pressure side) 2P connector. OPSH
(Y/R)
NO Repair open in the Y/R wire Viewing connector
Is there continuity? — between tht.e ECM_and the oil from the front side
pressure switch (high pressure
YES side).
Check for continuity between the test
harness B34 terminal and G/R wire
terminal of the oil pressure switch
(high pressure side) 2P connector. TEST HARNESS B (34P)

112]3{4|5(6]7|8]9[10|11[12]13[14[16[16{17
18119)20]21{22|23|24|25|26|27]28]| 29|30} 31|32|33|34

NO Repair open in the G/R wire

Is there continuity? between the ECM and oil pres-
sure switch (high pressure side). B34
YES 0
Substitute a known-good ECM 1
and recheck. (G/R)
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N
2)

3)

4)

Reset the ECM (P. 5-8).

Start the engine. Hold the
engine at 3,000 rpm with no
load for 5 minutes.

Connect the SCS connector to
the service check connector.
Check the MIL for the number
of blinks.

Does the MIL blink 41 times?

YES

1

2)

Turn the ignition switch OFF,
then ON again.

Measure the voltage between
the test harness A22 and A20
terminals.

Is there battery voltage?

NO

NO

. HEATED OXYGEN SENSOR (HO2S) [HEATER CIRCUIT]

MIL blinks 41 times with service check connector shorted (P. 5-14).

Loose connection between the
ECM and the HO2S.

YES

1
2)

Start the engine.

Measure the voltage between
the test harness A22 and C8
terminals.

Is the voltage below 0.1V
or less?

YES

W

To P. 5-42

NO

W/

To P. 5-42

TEST HARNESS A (26P)

2[3]4(5|6(7[8]|9][10[11]12]13

14]15]16{17118{19]20| 21|22|23{24|25|26

A20 A22

TEST HARNESS A (26P)

2|3]4(5]|6[7(8]{9[10{11]12[13

Substitute a known-good ECM
and recheck.

15116(17[18]19{20(21|22|23|24]25|26

A22

TEST HARNESS C {12P)
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From P. 5-41

ARV

1) Turn the ignition switch OFF.

2) Disconnect the HO2 sensor 4P
connector.

3) Connect the positive (+) tester
lead to the Y/BI terminal of
the harness side HO2 sensor
4P connector, and the nega-
tive (-) tester lead to the body
ground. Measure the voltage.

4) Turn the ignition switch ON.
L NO Repair open in the Y/BIl wire
Is there battery voltage? between the HO2S and the MIL
main relay.

YES

1) Turn the ignition switch OFF.

2) Measure the resistance
between the two W wires of
the HO2S.

NO
Is there 10 - 40 Q >———1 Replace the HO2S.

' YES

Check for continuity between the
two W wires of the HO2S and the
body ground.

YES
( Is there continuity? >~ Replace the HO2S.

NO
. TEST HARNESS A (26P)
1) Disconnect the test harness
Ec&r&ﬂnector A (26P) from the IBRNEREE NEIRE
2} Check for continuity between 14]15 16‘17[18B9 20| 21[eal23]24jzsles
the test harness A22 terminal A22
and W/B! wire terminal of the HEATED OXYGEN Q
HO2S 4P connector {main SENSOR 4P CONNECTOR
wire harness side). HO2S
2|1 HTC
403 (W/BI)
- NO Repai i i s awi
Lo pair open in the W/BI wire r
's there continuity between the ECM and the HO2S. X:fn";"t"h%‘;:’::te:itge
YES

1) Connect the test harness con-
nector A (26P) to the ECM.

2) Check for continuity between
the test harness A22 terminal

and the body ground.
1]2[3]4]s]6[7]8][910]n[r2]13
VES 1415[16117]18]19]20[21]22] 23] 24]26 |26
- Repair short in the W/BI wire
? P —— A22
Is there continuity? between the ECM and the HO2S. ’

NO

Substitute a known-good ECM
and recheck.
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VTEC SYSTEM
a. VTEC system

o MIL blinks 21 times with service check connector shorted (P. 5-14).

VTEC SOLENOID
1) Reset the ECM (P. 5-8)
2) Start the engine. VALVE 1P CONNECTOR
3) After the engine has warmed-
up, disconnect the 2P connec- 1
tor from the neutral switch.

4) Accelerate to an engine speed
over 4,500 rpm with the throt-
tle lever. Hold that engine
speed for at least 2 seconds.

5) Check the MIL for the number

of blinks. =
Viewing connector
NO i ) from the front side
Does the MIL blink 21 times? tL:rose connection of the connec
YES
VTEC SOLENOID VALVE CHECK TEST HARNESS A (26P)

1) Turn the ignition switch OFF.

2) Disconnect the 1P connector
from the VTEC solenoid valve.

3) Measre resistance between

112]3|4[5]6{7[8[910[11]12)13
14]15]16]17]18119(20| 21|22|23|24|25|26

the VTEC solenoid valve and A15
the body ground.
NO
< Is there 12-18Q 7 Replace the VTEC solenoid valve. 1
YES S
Viewing connector
from the front side

1) Connect the test harness to
the ECM and the connectors.

2) Note the ECM side of the test
harness 26P connector must
be disconnected.

3) Check for continuity between VTEC SOLENOID VALVE
the test harness A15 terminal 1P CONNE_CTOR
and the harness side of the (Harness side)
VTEC solenoid valve 1P con-
nector terminal. 1

NO Repair open in the wire between
< Is there continuity? the ECM and the VTEC solenoid
valve.
YES
Check for continuity between the
main wire harness side of the VTEC
solenoid valve 1P connector terminal
and the body ground.
YES Repair short in the wire between
< Is there continuity? the ECM and the VTEC solenoid
valve.
NO

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

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

Check part

Idle adjust-
ing screw

1AC valve

Neurtal
switch

Vacuum
pipe

Alternator F
signal

P.3-16

P.5-99

P.17-28

P.5-73and 77

P. 5-47

Hard to start

At engine
start

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

Engine speed is higher than the
specified idle speed after warming

up.

Engine speed is higher than the
specified trolling speed after warm-

ing up.

Engine speed is lower than the
specified idle speed after warming

up.

Poor idling

Engine speed is lower than the
specified trolling speed after warm-

ing up.

Engine speed is not stable during
idling and trolling.

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

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

dure.
1) Check the following parts.
+ Idle adjusting screw (P. 5-107)

« Neutral switch (P. 17-28)
« Bypass passage, vacuum pipe

« |AC valve for proper installation and O-rings for condition (P. 5-99).

2) |f the above parts checked out all right, perform the idle adjustment (P. 3-16).

+ 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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a. IAC VALVE

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

1) Reset the ECM. (P. 5-8)

2) Start the engine.

3) Check the MIL for the number
of blinks.

e . NO Is idling lower than 650 NO Loose connection between the
4 Does it blink 14 times. rpm? < ECM and the IAC valve.

YES YES

1) Turn the ignition switch OFF.

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

Viewing connector

NO from the front side
Is there 8 - 12 Q? Replace the IAC valve.

YES IAC VALVE 2P CONNECTOR
{Harness side)

Check for continuity between the
IAC valve terminals and the body
ground.

YES
Is there continuity? Replace the IAC valve. = =

Viewing connector
NO from the front side

1) Disconnect the ECM connec-
tor and connect the test har- TEST HARNESS B (34P)
ness only the harness side.

Check for continuity between
the test harness B17 terminal
and the body ground, and the
G/W wire of the IAC valve 2P
connector and the body

2

112[3]4|5(6]17|8[9[10[11)12[13[14]1516{17
1811920{21|22)23|24)25]26|27|28]29|30| 31{32|33|34

ground. =
YES Repair short in the G/W wire IAC VALVE 2P CONNECTOR
< Is there continuity? between the ECM and the IAC (Harness side)
valve.

NO

IACV (+)

© 6wy

Viewing connector

from the front side
To P. 5-46
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From P. 5-45

Check for continuity between the TEST HARNESS B (34P)
test harness B25 terminal and the
b".dylgrf°:”‘:Ag"d the 'B,' {+) ter- 112[3[a]5]6]7]8]0 [l0[liz[13[1a[i5 617
minal of the 1AC valve 2P connec- 18119]20[21[22]23]24]25]26(27/28 29]30/31[32]33]32
tor and the body ground.
B25
YES Repair short in the Bl wire
Is there continuity? between the ECM and the 1AC =
valve.
NO
IAC VALVE 2P CONNECTOR
1) Connect the 2P connector to {Harness side)
the IAC valve.

2) Measure the resistance
between the test harness B17
and B25 terminals.

NO Repair open in the G/W, Bl wire Viewing connector
Is there 8 - 12 Q7 between the ECM and the IAC from the front side
valve.
YES
Substitute a known-good ECM
d recheck.
and rechec B17

112]3[415]|6]7|8[8[10[11[12[13]14]16]16{17
18]19]20|21[22|23]|24|25|26|27|28(29|30|31(32|33|34

B25 | —©
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b. ALTERNATOR FR TERMINAL SIGNAL CHECK

1) Disconnect the aiternator 4P
connector.

2) Turn the ignition switch ON.

3) Measure the voltage between
the B13 and A1 terminals.

Is there 4.30 - 5.25 V?

YES

1) Turn the ignition switch OFF.

2) Connect the alternator 4P
connector.

3) Start the engine. Hold the
engine at 3,000 rpm with no
load for 5 minutes.

4) Measure the voltage between
the B13 and A1 terminals.

5) Check for voltage when the
power trim is operated.

Is the voltage down?

NO

To P. 5-48

NO

YES

1} Turn the ignition switch OFF.
2) Disconnect the ECM side con-
nector A of the test harness.

3) Check for continuity between
the test harness B13 terminal

and the body ground.

( Is there continuity?

NO

* Replace the alternator.
» Substitute a known-good ECM
and recheck.

» The alternator FR terminal line
is OK.

YES

TEST HARNESS A (26P)
A1

112]31415]|6]7[8]9](10[11]1213
14115]1617{18{19]20(21{22{23(24{25{26)

B13

11213[4|5({6|7|819]10]11[12[13[14/15]16]17

18(19)20|21|22]23|24125]26|27|28]29]30|31)32|3334

TEST HARNESS B {34P)

el

B13 =

1]12(3[415[6|7]|81910{11]12[13]14[15]16|17

18]19]20/21]22|23]24|25|26{27|28| 29|30} 31|32|33|34

Repair short in the wire between
the ECM and the alternator.

TEST HARNESS A (26P)
A1l

112|3|4(5|6[7[8]9][10j11]12]13
14[15]16[17]1819|20| 21|22|23| 242526

B13

112(3]4]5|6(71819 01112013 ]14{1516{17
18]19|20[21[22|23|24|25/26|27]28129|30]31|32|33|34

TEST HARNESS B (34P)
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From P. 5-47
ALTERNATOR
4P CONNECTOR

1) Tgrn the ignition swntc.h OFF. ACG —1
2) Disconnect the ECM side con-

nector A of the test harness. FR 21 Viewing connector

. 3) Disconnect the alternator 4P (W/G) from the front side

connector. 413
4) Attach the W/G wire terminal

of the alternator 4P connector

to the body ground.
5) Check for continuity between =

the ECM side connector B13

terminal of the test harness

and the body ground.

TEST HARNESS B (34P)
NO Renai . .
- pair open in the wire between
?
Is there continuity? the ECM and the alternator.
YES B13 -

1121314156 |7(8!19Q10)|11)12[13[14l15)16(17
Replace the alternator. 18(19(20|21{22|23|24|25|26|27|28129|30|31{32|33(34
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a. CONTINUOUS SOUND

There is the continuous sound *The warning buzzer can sound while the starter motor is running or running at excessively low
from the warning buzzer. speed. The system is normal if the warning buzzer stops sounding after the engine starts.
Check the indicator light.
< Is the red overheat light ON? YES 1) Tum the ignition switch OFF.
) 2) Check the water screen.
NO
< Is it clogged? YES Remove the dust and foreign
ggedt material from the water screen.
NO
1) Start the engine.
2) With the engine idling, check
whether the cooling water is
constantly flowing from the
check port.
*Inside of the water pump is
. faulty.
Is the water flowing out NO .
< constantly? * Water tube is clogged or dam-
aged.
VES » Discharge pump is clogged.
1) Engage the gear for a few minutes
and cool the engine down with the
engine idling.
2) Check whether the red overheat
light goes off and the buzzer stops
sounding.
YES
< Does the buzzer stop? Warning buzzer is normal.
NO
Check the thermostat (P. 3-9).
NO
Is the thermostat normal? Replace the thermostat (P. 3-9).
YES
Perform the overheat sensor
troubleshooting (P. 5-56).
NO
Ghe overheat sensor normai? Replace the overheat sensor (P.
5-98).
YES
Perform the buzzer/light central
control troubleshooting (P. 5-20).
To P.5-50
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From P. 5-49

Check the green oil pressure
light.

Is the oil pressure light OFF?

YES

Stop the engine and check the
engine oil level {P. 3-2).

Is there sufficient engine
oil in the tank?

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
buzzer stop sounding?

NO

To P. 5-51

NO Check the indicator light (P. 15-
10).

Is it normal?

YES

Perform the buzzer/light central
control troubleshooting (P. 5-20).

NO

Add the engine oil (P. 3-2).

YES

To P. 5-52

NO

Replace the indicator light (P. 15-
10).
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From P. 5-50

Check the oil pressure switch

wire:
1) Disconnect the silencer case.

2) Disconnect the 6P connector
between the main wire har-
ness and the switch wire har-

ness.
3

tinuous sound.
{The MIL comes on.)

Check whether the oil pres-
sure light comes on and the
warning buzzer sounds con-

Does the oil pressure light
(green) come on and the
warning buzzer sound con-
tinuous sound?

YES

1

reset the ECM in manual.
2) Check the oil pressure.

Connect the 6P connector and

Is the pressure normal?

YES

{low pressure side):

(P.5-112).
2

sure side).

Check the oil pressure switch
1) Remove the intake manifold

Replace the oil pressure
switch (low pressure side)
and substitute a known-good
oil pressure switch (low pres-

Does the oil pressure light
(green) turn off and the
warning buzzer sound?

YES

Check inside of the engine, etc.

NO

NO

NO

Perform the buzzer/light central
control troubleshooting (P. 5-20).

« Qil strainer is clogged.

¢ Qil pump is faulty.

« Oil passage is clogged.

« Oil filter cartridge is clogged.

Replace the oil pressure switch
(low pressure side) (P.5-97).
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From P. 5-560

Check the oil pressure light comes
on and the warning buzzer doesn’t
sound when hold the engine at 4,000
rpm or above with no load.

Does the oil pressure light
(green) come on and the
warning buzzer stop?

NO

Check the oil pressure switch

wire:

1) Remove the silencer case (P.
5-103).

2) Disconnect the 6P connector
between the main wire har-
ness and the switch wire har-
ness.

3) Check whether the oil pres-
sure light comes on and the
warning buzzer sounds con-
tinuous sound.

(MIL comes on.)

Does the oil pressure light
{(green) come on and the warning
buzzer sound continuous sound?

YES

1} Connect the 6P connector and
reset the ECM in manual.
2) Check the oil pressure.

< Is the pressure normal?

YES

Check the oil pressure switch

(high pressure side).

1) Remove the intake manifold
(P. 5-112).

2) Replace the oil pressure
switch (high pressure side)
inside of the V bank and sub-
stitute a known-good the oil
pressure switch (High).

Does the oil pressure light
(green) turn off and the
warning buzzer sound?

YES

Check inside of the engine, etc.

YES

NO

NO

NO

The system is OK.

Perform the buzzer/light central
control troubleshooting (P. 5-20).

» Oil strainer is clogged.

* Oil pump is faulty.

« Oil passage is clogged.

« Qil filter cartridge is clogged.

Replace the oil pressure switch
(high pressure side) (P. 5-96).
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b. INTERMITTENT SOUND (LONG BEEP)

The warning buzzer sounds inter-
mittent long beep.

Check the indicator light.

< Is the MIL ON?

NO

Is the alternator indicator
light on?

YES

Check the alternator belt for
looseness and damage.

< Is it normal?

YES

Check for the blown 150 A fuse.

< Is it normal?

YES

Check the alternator B and S ter-
minals for secure connection.

< Are they connected securely?

YES

Check for open in the alternator B
and S terminals.

Are they normal?

YES

To P. 5-54

YES

NO

NO

NO

NO

NO

Perform the PGM-FI system trou-
bleshooting (P. 5-14).

Check the MIL and the alternator
indicator light (P. 15-10).

< Are they normal?

YES

Perform the buzzer/light central
control troubleshooting (P. 5-20).

Adjust or replace the alternator
belt (P. 3-24).

Replace the 150 A fuse (P. 17-21).

Connect the cable terminal
and/or connector securely.

Replace the main harness.

NO

Replace the indicator light(s} (MIL
and/or alternator indicator light).
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From P. 5-53

Check the battery voltage.

Is the battery voltage 16.5
V or above?

NO

Check the battery voltage.

Is the battery voltage 10 V
or below?

NO

Check the alternator assembly
and replace if necessary (P. 6-1).

YES

YES

Check the alternator assembly
and replace if necessary (P. 6-1).

Check whether the excessive
load object is connected.

Is the load normal?

-

NO

» Check the battery and replace if
necessary.

« Check the alternator assembly
and replace if necessary (P. 6-1).

YES

Remove the load and recheck.
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c. INTERMITTENT SOUND (SHORT BEEP)

The warning buzzer sounds inter-
mittent short beep.

Stop the engine, check the water
separater and the fuel strainer
(low pressure side).

< Is there water in the cup?

NO

Disconnect the water level sensor
2P connector from the water sep-
arator and recheck.

Does the warning buzzer
sound the intermittent
short term sound?

YES

Perform the buzzer/light central
control troubleshooting (P. 5-20).

YES

NO

Remove the water and clean the
cup of the water separator and
the fuel strainer.

Check the water level sensor in
the water separator and replace if
necessary (P. 3-12).
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d. OVERHEAT SENSOR 1, 2

+ MIL blinks 24 (TOH1) or 25 (TOH2) times with service check connector shorted (P. 5-14).

1) Reset the ECM. (P. 5-8)

2) Turn the ignition switch ON.

3) Check the MIL for the number
of blinks.

Does the MIL blink 24 [or
25]times? [ 1:TOH2

YES

1) Turn the ignition switch OFF.

2) Disconnect the overheat sen-
sor 2P connector and mea-
sure the resistance between
the two terminals of the over-
heat sensor.

Is there the adequate resis-

tance for the exhaust port /

temperature? {(*1)

YES

1} Turn the ignition switch ON.

2) Connect the positive (+) tester
lead to the R/BI terminal of
the harness side overheat
sensor 2P connector, and the
negative (-) tester lead to the
body ground. Measure the
voltage.

< is there 4.30 - 5.25 V?

NO

To P.5-57

NO

NO

YES

Loose connection between the
ECM and the overheat sensor
(TOH1 [or TOH2]). Connect

securely.

Replace the overheat sensor
{TOH1 [or TOH2)).

Connect the positive (+) tester
lead to the R/B1 terminal of the
harness side overheat sensor 2P
connector and the negative (-)
tester lead to the G/R terminal.
Measure the voltage.

Q Is there 4.30 - 5.25 V?

YES

Substitute a known-good ECM
and recheck.

NO

*1:
RESISTANCE (kQ)

20
10

5 \
1

05 N

0.1 \

T T T

EXHAUST PORT TEMPERATURE

OVERHEAT SENSOR
2P CONNECTOR (Sensor side)

Viewing connector
from the front side

OVERHEAT SENSOR
2P CONNECTOR (Harness side})

TOH1, TOH2
&) (R/BIR)

Viewing connector
from the front side

TOH1, TOH2

1]
Il (R/BLR)
V)

Viewing connector
from the front side

Repair open in the G/R wire
between the ECM and the over-
heat sensor.
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From P. 5-56

TEST HARNESS B (34P)

1) Turn the ignition switch OFF.

2) Connect the test harness to
the ECM and the connectors.
Note that the test harness

112[314]|5(6]7|8[9[10[11[1213]1415[16]17
18{19)20{21122|2324|25|26]27(28129|30|31{32|33|34

sensor connector must be dis- B28 B29 (+) B34
connected at this time. (+) (-
3} Turn the ignition switch ON.
4) Measure the voltage between @
the test harness positive (+)

B28 [or B29] terminals and
the negative (-) B34 terminal.

YES Repair open or short in the R/BI

Is th 30-5.25V? [or R] wire between the ECM and

< s there 4.30 ° the overheat sensor (TOH1 [or
NO TOH2]).

Substitute a known-good ECM
and recheck.
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FUEL SUPPLY SYSTEM
« TROUBLESHOOTING GUIDE
{Low pressure side)

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

Check part Low Water |Low pres- | Low pres- | Fuel line Vapor PGM-FI
pressure sepa- sure fuel | sure fuel | cutsole- | separa- main
Page fuel pipe rater pump strainer |[noid valve tor relay
Symptom P. 3-10 P. 3-10 P.5-94. P. 3-10 P.5-64, P. 5-81 P. 5-569
P.5-70 71
Hard to start 3 1 2 4 1
o | Engine starts but stalls soon. 3 1 2
o
‘£ | Idle speed and/or trolling
5 speed do not stabilize or 1 2
o engine stalls during idling.
‘D | Engine sometimes misfires or
§ tends to stall. 8 ! 2 4
3 Engine starts but stalls soon 1 2
& | when the engine is hot.

If the fuel overflows from the air vent tube of the vaper separater, check the fuel line cut solenoid valve and the vaper
separater.

(High pressure side)

When the engine has either of the following symptoms at engine start or during idling, inspect the parts in the num-
bered sequence shown in the table below.

[ Check part High Fuel High Pressure | High pres- PGM-FI
pressure injector pressure regulator sure fuel | main relay
Page fuel pipe fuel pump strainer
Symptom P. 5-70, P.5-63, P.5-82 P.5-73 P. 3-15 P. 5-59
81 72
Hard to start 1 3 2 1
Engine starts but stalls soon. 1 2 3
o Idle speed and/or trolling speed
‘5 Z| do not stabilize or engine stalls 1 2 3
S g during idling.
§ 2| Engine speed does not increase. 1 3 3 2 3
- Engine sometimes misfires or
1 2 3 3
tends to stall.
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a. PGM-FI MAIN RELAY

1) Disconnect the all connectors
from the PGM-F! main relay.

2) Connect the positive (+) tester
lead to the B! terminal of the
main wire harness side 6P
connector and the negative
(-) tester lead to the body
ground. Check for continuity.

Is there continuity?

YES

Connect the positive (+) tester
lead to the W/Y terminal of the
fuse box side 4P connector and
the negative (-) tester lead to the
body ground. Measure the volt-
age.

< Is there battery voltage?

YES

1} Turn the ignition switch ON.

2) Connect the positive (+) tester
lead to the BI/Y terminal of
the main wire harness side 6P
connector and the negative
(-) tester lead to the body
ground. Measure the voltage.

< Is there battery voltage?

YES

1) Turn the ignition switch OFF.

2) Connect the positive (+) tester
lead to the W/BI terminal of
the main wire harness side 2P
connector and the negative
(-) tester lead to the body
ground. Measure the voltage.

< Is there battery voltage?

YES

To P. 5-60

NO

NO

NO

NO

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

* Replace the No. 7 (30 A) fuse
(F1).

* Repair open or short in the wire
between the PGM-FI main relay
and the No. 7 (30 A) fuse (Fl).

» Replace the No. 3 (10 A) fuse
{R/C).

« Repair open or short in the wire
between the PGM-FI main relay
and the ignition switch.

* The ignition switch is faulty,
and replace it.

» Replace the No. 2 (10 A) fuse
{fuel pump).

» Repair open or short in the wire
between the PGM-FI main relay
and the No. 2 (10 A) fuse (fuel
pump).

« Repair short in the wire
between the PGM-FI main relay
and the No. 2 (10 A) fuse (fuel
pump) 2P connector.

PGM-FI MAIN RELAY
6P CONNECTOR (HARNESS SIDE)

4 1 (BI)

Viewing connector
from the front side

PGM-FI MAIN RELAY
4P CONNECTOR (HARNESS SIDE)

[ 1
ﬂn Viewing connector
from the front side
(W/Y

©

PGM-FI MAIN RELAY
6P CONNECTOR (HARNESS SIDE)

PGM-FI MAIN RELAY
2P CONNECTOR {HARNESS SIDE)

Viewing connector
from the front side
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From P. 5-59

PGM-FI MAIN RELAY
4P CONNECTOR

1) Connect the test harness to
the ECM and the connectors.

Note that the test harness L] Viewin
26P, 34P and 12P connectors ﬂn connectgor
?nl::t be disconnected this qp from the
2) Connect the positive (+) tester front side
lead to the W/BI terminal of @)
the fuse box side 4P connec- TEST HARNESS A (26P)
tor and the negative (-) tester
lead to the test harness A19 1712|3[4[5]61718]|9[10[11{12)13
and B18 terminals. Check for 14{15{16{17]1819{20{ 21|22|23|24{252!
continuity. @ A19
+ Repair open or short in the wire
between the PGM-FI main relay TEST HARNESS B (34P)
N NO and the ECM.
Is there continuity? " | -Repair short in the wire 1]2]3]4[5]6]7]8]9 io[t1fiz[13T14is]ie]17
VES between the No. 4 (15 A) fuse 18{19120] 21|22(23|24126(26(27]28]|29130] 31132|33{34
and fuel injector 2P connectors. B18
Connect the positive (+) tester lead
to the Lg/R terminal of the main har-
ness side 6P connector and the neg- :EQO“NQ;?ORFE:{I\XRNESS SIDE)
ative (-) tester lead to the test har-
ness A14 and A16 terminals. Check
for continuity.
y w) | B
3121
NO Repair open in the wire between @ @
Is there continuity? the PGM-FI main relay and the 6154
ECM (FLR). .
YES Viewing
connector
from the
Connect the positive (+) tester front side
lead to the W terminal of the
main harness side 6P connector
and the negative (-) tester lead to 11213741516 7]18]9 Mo[11[12[i3
tC*Le tffst harness B4 terminal. 14[16]16[17[18]19]20] 21[22[23 24|25 28]
eck for continuity.
* Replace the No. 1 {10 A) fuse A14 LA16
(STS).
NO * Repair open or short in the W B4
< Is there continuity? wire between the W wire termi-
nal of the main wire harness
: t d the ECM 1121314[5]6]|7[8[9[10j11]12/13[14[15(16]17,
YES (Séci%)SP connector an © 18119|20(21122|23124|25(26{27]28|29/30] 31[32]33[34

1) Reconnect the PGM-FI main
relay connectors.

2) Turn the ignition switch ON.

3) Measure the voitage between
the test harness positive (+)
A19 and B18 terminals and
the negative (-) A1 and A20

terminals.
* Repair open in the wire
NO between the ECM and the body
< Is there battery voltage? ground.
+* Poor ground.
YES « Faulty PGM-Fl main relay.
To P. 5-61
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From P. 5-60

Measure the voltage between the
test harness C2, C3, C6, C7, C10
and C11 terminals and the body
ground.

Is there battery voltage?

YES

1) Turn the ignition switch OFF.

2) Disconnect the 3P connector
from all ignition coils.

3) Turn the ignition switch ON.

4) Measure the voltage between
the harness side No. 3 termi-
nal of the ignition coil 3P con-
nectors and the body ground.

Is there battery voltage?

YES

Measure the voltage between the
test harness A22 terminal and the
body ground.

< Is there battery voitage?

YES

To P. 5-62

NO

NO

NO

*Repair open in the wire
between the No. 4 {15 A) fuse
and the fuel injector 2P connec-
tors.

*Repair open in the wire
between the fuel injector 2P
connectors and the ECM 12P
connector,

* Faulty fuel injector.

* Replace the No. 6 (15 A) fuse.

* Repair open or short in the wire
between the No. 6 (15 A} fuse
and the ignition coil 3P connec-
tors.

* Faulty PGM-FI main relay.

« Replace the No. 5 (10 A) fuse.

* Repair open or short in the wire
between the No. 5 (10 A) fuse
and the HO2S 4P connector.

*Repair open in the wire
between the HO2S 4P connec-
tor and the ECM.

*Repair open in the wire
between the No.5 (10 A} fuse
and the |IAB control valve 2P
connector.

* Faulty HO2S.

* Repair short in the wire
between the No. 5 (10 A) fuse
and the alternator 4P connector.

* Repair short in the wire
between the No. 5 (10 A) fuse
and the indicator wire harness
3P connector.

* Repair short in the wire
between the No. 5 (10 A) fuse
and the service check connec-
tor.

*Repair short in the wire
between the No. 5 (10 A) fuse
and the fuel line cut solenoid
valve 2P connector.

« Faulty PGM-Fl main relay

TEST HARNESS C (12P)

C2, (C3 Cé6

112134156
7181911011 [12

C7 c10{ (€M

IGNITION COIL 3P
CONNECTOR

Viewing connector
from the front side

TEST HARNESS A (26P)

112]3|415[6({7[8]|9(10[11]12[13
14[1516]|17]18119]20] 21|22]|23|24|25[26
A22
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From P. 5-61

Measure the voltage between the
test harness A9 terminal and the
body ground.

* Repair open in the wire
between the No. 5 {10 A) fuse
and the bypass control solenoid
valve 2P connector.

NO . Repai . .
> pair open in the wire
< Is there battery voltage? between the intake air bypass
YES (IAB) control solenoid valve 2P
connector and the ECM.
* Replace the intake air bypass
(IAB) control solenoid valve.
Measure the voltage between the
test harness C4 terminal and the
body ground. * Repair open in the wire
between the No. 5 (10 A} fuse
and the fuel line cut solenoid
NO valve 2P connector.
*Repair open in the wire
< Is there battery voltage? between the fuel line cut sole-
YES noid valve 2P connector and the
ECM.
* Replace the fuel line cut sole-
Measure the voltage between the noid valve.
test harness A14 and A16 termi-
nals and the body ground.
NO « Repair short in the wire
2 between the PGM-FI main relay
Is there battery voltage? and the ECM (FLR).
YES * Replace the PGM-FI main relay.
1) Turn the ignition switch OFF.
2) Connect the test harness 26P,
34P and 12P connectors to the
ECM.
3) Turn the ignition switch ON,
then check for battery voltage
between the BI/R terminal of
the fuel pump 2P connector
and the body ground for
about two seconds.
* Repair open in the . wire
NO between the fuel pump 2P con-

( Is there battery voltage?

YES

ECM power supply circuit and
main wire harness are OK.

nector and the main wire har-
ness 2P connector.
* Replace the PGM-FI main relay.

TEST HARNESS A (26P)

14/15{16{1718[19|20] 21

C4

-
N
[
»
3]
o

1]2[3]4]5]6]7]8]9|10[11[r2]13

1415 [16[17]18[19]20[21[22|23[24]25[26
Al4 A16

FUEL PUMP

2P CONNECTOR

Viewing connector
from the front side
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b.

FUEL INJECTOR POWER LINE

1) Make sure the ignition switch is
OFF.

2) Disconnect the intake manifold. (P.
5-112)

3) Disconnect the 26P, 34P and 12P
connectors from the ECM.

4) Connect the test harness between
the ECM and the connectors. Do
not connect the ECM side 26P, 34P
and 12P connector at this time.

5) Check for continuity between the
test harness A19 and B18 termi-
nals and the Y/BlI wire of the fuel
injector 2P connectors.

I

< Is there continuity?

| ves

NO

Check for continuity between the ter-

minals of the test harness and the

fuel injector 2P connector (harness

side).

« The test harness C2 terminal and the
Br wire. .

* The test harness C6 terminal and the
R wire.

» The test harness C10 terminal and
the Bu wire.

» The test harness C3 terminal and the
Y wire.

* The test harness C7 terminal and the
Y/R wire.

* The test harness C11 terminal and

the Y/Bu wire.

Is there continuity?

tYES

NO

Check for continuity between each
fuel injector 2P connector (harness
side ) and the body ground.

» The Br wire and body ground

* The R wire and body ground

» The Bu wire and body ground

» The Y wire and body ground

* The Y/R wire and body ground

* The Y/Bu wire and body ground

|

Is there continuity?

| no

Check for continuity between the
test harness C5 and C8 terminals
and body ground.

< Is there continuity?

YES

The main wire harness (injector
line) is OK.

YES

NO

TEST HARNESS A (26P)
112|3[4{5[6]|7[8]9[10]11[1213]
1415 16117]18119)20] 21122]23) 2412526
TEST HARNESS B (34P)
FUEL INJECTOR Q) 1121314 ]sls]7]8]91011p12]13h4[15]16]17
2P CONNECTOR 18[19]20] 21]2212324]25{26]27]28|29]30] 31]32133]34
lI Q
Viewing connector
from the front side
Repair open in the Y/Bl wire.
* Replace the main wire harness.
TEST HARNESS C (12P)
112|3(4[5]86
7181910111112
VCQ-% —
FUEL INJECTORS
Repair open in the wire between
the ECM and the fuel injector.
« Replace the main wire harness. FUEL INJECTOR
2P CONNECTOR

Repair short in the wire between
the ECM and the fuel injector.
» Replace the main wire harness.

« Repair open in the ECM (ground
line) wire.
» Poor ground.
-Check the ground.
-Replace the main wire har-
ness.

(Harness side)

Viewing connector
from the front side

TEST HARNESS C (12P)

C5
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Check for a short in the wire:

1) Turn the ignition switch OFF.

2) Disconnect the 12P connector
from the ECM.

3) Check for continuity between
the harness side No. 2 termi-
nal of the fuel line cut sole-
noid valve 2P connector and
the body ground.

< Is there continuity?

Check for an open in the wire 1:

1) Turn the ignition switch ON.

2} Check the voltage between
the harness side No.1 termi-
nal of the fuel line cut sole-
noid valve 2P connector and
the body ground.

( Is there battery voltage?

Check for an open in the wire 2:

1) Turn the ignition switch OFF.

2) Disconnect the 26P, 34P and
12P connectors from the
ECM. connect the test har-
ness.

3) Check for continuity between
the harness side No. 2 termi-
nal of the fuef line cut sole-
noid valve 2P connector and
the test harness C4 terminal.

<

Is there continuity?

To P. 5-65

. FUEL LINE CUT SOLENOID VALVE

Repair short in the wire between
the ECM and the fuel line cut
solenoid valve.

* Repair open or short in the wire
between the fuse box and the
fuel line cut solenoid valve.

» A blown No. 5 (10 A) fuse.

—

Repair open in the wire between
the ECM and the fuel line cut
solenoid valve.

FUEL LINE CUT SOLENOID
VALVE 2P CONNECTOR

-
FUEL VLV Viewing connector

(R)

from the front side

2]3J4]s5]s6
8 {9 ftol1]1z
TEST HARNESS C (12P)
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From P. 5-64

Check the resistance between the
fuel line cut solenoid valve 2P
connector terminals.

It should be 43.2 - 52.8 Q (in
20 - 30°C).

<

Is the resistance as speci-
fied?

YES

0

2)

Disconnect the  fuel tube
between the fuel line cut sole-
noid valve and the vapor sep-
arater at the vapor separater
side.

Send the fuel into the vapor
separater with the priming
pump.

Check the fuel discharge from
the fuel tube joint of the fuel
line cut solenoid valve.

A\

Is the fuel discharged?

NO

1

2

3)
a)

Reconnect the fuel line cut
solenoid valve 2P connector,
ECM 26P, 34P and 12P con-
nectors.

Send the fuel into the vapor
separater with the priming
pump.

Turn the ignition switch ON.
Check the fuel flow out from
the fuel tube joint of the fuel
line cut solenoid valve.

Is the fuel discharged?

YES

Substitute a known-good ECM
and recheck.

NO Replace the fuel line cut solenoid
valve. (P.5-71)

FUEL LINE CUT SOLENOID
VALVE 2P CONNECTOR

Viewing connector
from the front side

dling fuel.

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

Gasoline is highly flammable and explosive.
You can be burned or seriously injured when han-

+ Keep heat, sparks, and flame away.

YES Replace the fuel line cut solenoid

valve. (P. 5-71)

NO Replace the fuel line cut solenoid

valve. (P. 5-71)
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INTAKE AIR SYSTEM

a. INTAKE AIR BYPASS (IAB) CONTROL CIRCUIT

Idling inspection:

1) Start the engine and let it idle.

2) Disconnect the vacuum tube
from the intake air bypass
{IAB) control diaphragm, con-
nect the hand vacuum pump
to the diaphragm and check
the vacuum.

Is there vacuum?

YES

To P. 5-67

NO

Check the vacuum tube 1:

Check the loose connect, dam-
aged, or clogged of the vacuum
tube between the intake air
bypass control diaphragm and
the intake air bypass (IAB) con-
trol valve.

Is it normal?

YES

Check the vacuum tube 2:
Disconnect the vacuum tube of
the IAB control valve, connect the
hand vacuum pump to the vacu-
um tube and check the vacuum.

Is there vacuum?

YES

Check the bypass control sole-

noid valve:

1) Disconnect the hand vacuum
pump and connect the vacu-
um tube.

2) Disconnect the vacuum tube
of the IAB controlvalve and
connect the hand vacuum
pump to the |AB control
valve.

3) Disconnect the IAB control
valve 2P connector.

4) Check the vacuum.

Is there vacuum?

YES

4

To P. 5-67

UPPER SIDE
VACUUM
TUBE

/ UNDER SIDE

VACUUM
TUBE

IAB CONTROL VALVE

Loose connect, damaged or
NO clogged of the vacuum tube
between the I|AB control
diaphragm and the IAB control
valve.

*Loose connect, damaged or
clogged of the vacuum tube
between the IAB control valve
and the intake manifold.

« Replace the check valve.

* Replace the vacuum chamber.

NO

NO
Replace the IAB control valve.
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From P. 5-66

A\

From P. 5-66

N/

Start the engine and let it idle,
then turn the ignition switch OFF.

< Is the vacuum opened?

YES

W/

To P. 5-68

NO

Check for a short in the wire:

1) Turn the ignition switch OFF.

2) Disconnect the 26P connector
A from the ECM.

3) Check for continuity between
the harness side No. 2 termi-
nal of the IAB control
valve 2P connector and the
body-ground.

< Is there continuity?

NO

Substitute a known-good ECM
and recheck.

Check the voltage between the
harness side No.1 terminal of the
IAB control valve 2P connector
and the body ground.

( Is there battery voltage?

YES

W

To P. 5-68

YES

NO

IAB CONTROL VALVE 2P
CONNECTOR

Viewing connector
from the front side

Repair short in the wire between
the ECM and the 1AB control
valve.

Viewing connector
from the front side

+ Repair open or short in the wire
between the fuse box and the
IAB control valve.

+ A blown the No. 5 (10A) fuse
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From P. 5-67 From P. 5-67 IAB CONTROL
\C VALVE 2P CONNECTOR

[ 1

Viewing connector
from the front side

Check for an open in the wire:
1) Turn the ignition switch OFF.
2) Disconnect the 26P, 34P and

12P connectors from the ECM |
and connect the test harness. 112]|3[4|5]6]7]8[9[10[11{12]13
3) Check for continuity between 14/15{16{17118(19|20| 21{22|23| 24|25 26|
the harness side No. 2 termi-
nal of the IAB control valve 2P TEST HARNESS A (26P)
connector and the test har-
ness A9 terminal.
NO Repair open in the wire between
<— Is there continuity? the ECM and the IAB control
valve.

YES

Substitute a known-good bypass
contro! solenoid valve and
recheck.

Replace the IAB control valve.
( Is the bypass control sole- NO * The resistance between the 1AB

: tor ter-
noid valve normal? cqntrol valve 2P connec !
minals should be 37 - 44 Q {in
20°C).

YES

Substitute a known-good ECM
and recheck.

Check the IAB control
diaphragm:

1} Connect the hand vacuum
pump to the IAB control
diaphragm.

Apply a vacuum and check
that the chamber volume con-
trol valve touches with the
stopper.

2

Is the IAB control valve NO Replace the IAB control
normal? diaphragm.

YES

The IAB control valve is OK.
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5.

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling
fuel.

FUEL LINES

HOW TO RELIEVE FUEL PRESSURE

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

1)

2)

3)

4)

5)

1

2)

3)

4)

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

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

Remove the engine cover.

Set a wrench on the service check bolt beside of 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 6 mm sealing washer with a
new one. Tighten the service check bolt to the specified
torque.

TORQUE: 12 N'm (1.2 kgf'm, 9 Ibf-ft)

FUEL PRESSURE MEASUREMENT

Relieve the fuel pressure according to “How to relieve
fuel pressure” shown above.

Remove the service check bolt and set the special tool
in the threaded bolt hole.

TOOL:

Fuel pressure gauge 07406 - 0040002
Disconnect the pressure regulator vacuum tube from
the pressure regulator, and clamp the vacuum tube.

Remove the propeller. Set the outboard motor gear
case in a test tank filled with water. Start the engine and
measure the fuel pressure at idling.

[1] SHOP
TOWEL

(21
SERVICE
CHECK
BOLT

[1]

SEALING WASHER
(2]
SERVICE
CHECK BOLT

FUEL

[\ PRESSURE
GAUGE
07406 - 0040002

Standard fuel pressure 280 - 330 kpa
[At idle speed of 650 « (2.9 — 3.4 kgf/cm2,
50 rpm] 41— 48 psi)

[1]
VACUUM
TUBE

[3]1 CLAMP

[2]
PRESSURE REGULATOR
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- FUEL LINES

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling
fuel.

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

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.

REPLACEMENT:

1) Relieve the fuel pressure according to “How to relieve
fuel pressure” (P. 5-69).

2) Replace the fuel pipe, lines and tubes if necessary.

NOTICE

When the fuel hose A or the fuel joint hose is necessary
to replace, replace the O-ring with a new one and coat it
with the engine oil.

[4]

7.5 x 230 mm
FUEL TUBE

{31
PRESSURE REGULA-
[11 (2] TOR RETURN HOSE

FUEL
FUEL JOINT
HOSEA h6sE

[6] 71
FUEL 7.5 x 380 mm
HOSE E FUEL TUBE

[11
FUEL
TUBE B

2] (3]
FUEL PIPE FUEL
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You can be burned or seriously injured when handling
fuel.

Check for the cracks and other damage in the tubes and
replace if necessary.
Check for gasoline leakage after install the fuel tube.

FUEL LINE CUT SOLENOID VALVE

A WARNING

Gasoline is highly flammable and explosive.

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

INSPECTION:

1)

Disconnect the 2P connector from the fuel line cut sole-
noid valve and remove the main wire harness from the
wire harness clip.

2) Measure the resistance between the fuel line cut sole-

noid valve terminals.
Resistance 43.2-52.8Q

3) When the measurement is out of the specification,
replace the fuel line cut solenoid valve.

REPLACEMENT:

1) Disconnect the fuel tube D and fuel tube E from the fuel
line cut solenoid valve.

2) Slide the fuel line cut solenoid valve to right and
remove it from the bracket.

3} After replacement, connect the fuel tubes and 2P con-

nectors securely.

[2]
WIRE HARNESS
cLIp

[1]
FUEL LINE CUT
SOLENOID VALVE

[3]1 2P CONNECTOR

(1
FUEL LINE CUT
SOLENOID VALVE

[2] 2P CONNECTOR

1]
FUEL
TUBED

[4]
WIRE HARNESS
CLIP

[2]
FUEL LINE CUT
SOLENOID VALVE

[3] FUEL TUBE E

{5] 2P CONNECTOR
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6. FUEL INJECTORS/FUEL PRESSURE
REGULATOR

« FUEL INJECTORS
INSPECTION:

When the engine is hard to start:
1) Disconnect the fuel injector connectors.

2) Measure the resistance between the fuel injector termi-
nals.

Resistance 11.1-123Q

+ When the measurement is out of the specification,

replace the fuel injector (P. 5-74). [

FUEL
INJECTOR
2P CONNECTOR

(1
FUEL INJECTOR
2P CONNECTOR

[1] FUEL INJECTOR

e

[2] 2P CONNECTOR

+ [f the fuel injector is normal, check the following parts. If
the checks are OK, replace the ECM (P. 17-12).

[1]1 FUSE BOX

— No. 4 {15 A) fuse

— No. 7 {30 A) fuse '/

— PGM-FI main relay. f \
’ 'y N\
1 1
10Al[10A[[10A] [16A]l10A[[15A] - :)

— Brown wire between the fuel injector and ECM for
short/open circuit and connection.

ojelolle|els]l,
NN EN

\ =

=

— Yellow/Black wire between the fuel injector and ECM
for open or short circuit.
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« PRESSURE REGULATOR

INSPECTION: 2]

PRESSURE REGULATOR
Measure the fuel pressure. If the measurement is outside the (1]
specification, check the fuel pump (P. 5-82, 94) to be sure it is ¥Gg€ UM Z/S

normal. Then, check the pressure regulator. Q
>
N /

Gasoline is highly flammable and explosive. N

You can be burned or seriously injured when handling
fuel.

Ob

[3]

+ Keep heat, sparks, and flame away. CLAMP

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

1) Check that the pressure regulator vacuum tube is not
bent, disconnected and damaged.

2) Remove the propeller. Set the gear case in a test tank
filled with water and start the engine.

3) With the engine idling, disconnect the vacuum tube
from the pressure regulator and clamp the vacuum
tube.

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

Standard fuel pressure 280 - 330 kpa
[At idle speed of 650 + (2.9 — 3.4 kgf/cm2, _
50 rpm] 41- 48 psi)
1
5} When the fuel pressure does not rise, connect the vacu- [\ FUEL PRESSURE
um tube to the pressure regulator. Pinch the pressure ’ GAUGE SET
regulator return hose that goes from the pressure regu- 07406 - 0040002

lator 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.

[11

* Protect the pressure regulator return hose by wind- PRESSURE REGULATOR 2]
ing a shop towel or equivalent around the hose, and RETURN HOSE PLIERS
lightly pinch the hose with the pliers.

{31 SHOP
TOWEL
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a. REMOVAL

A WARNING

+ Keep heat, sparks, and flame away.

+ Handle fuel only outdoors.

»  Wipe up spills immediately.

+ Disconnect the battery cable from the battery nega-
tive (-) terminal.

¢« Relieve the fuel pressure according to “How to
relieve fuel pressure” (P. 5-69).

1) Remove the intake manifold (P. 5-112).

2) Disconnect the 2P connectors from the fuel injectors.

3) Remove the 6 x 256 mm flange bolt and the fuel hose A
from the right fuel pipe.

4) Remove the 6 x 256 mm flange bolts from the both side
of the fuel pipes and remove the fuel joint hose.

M
—

A
P N

e
(T T

>
Le e

INJECTOR
2P CONNECTOR

% 4—@.;{; ?

5

)
av

it

<3
J‘en.

)

J

N
%
(AT

&)
A

{11
FUEL INJECTOR
2P CONNECTOR

+—6x25

N
@( --—— [1} FUEL HOSE A

El«—— 3] FUEL PIPE JOINT
{2} RIGHT ,

FUEL PIPE

[4]
7.8x 1.9 mm
O-RING (2)

[1]1 RIGHT FUEL PIPE

[2]
LEFT FUEL PIPE

(3]
FUEL PIPE JOINT B
[4]
\g 7.8x1.9 mm
O-RING (4)
[5]
FUEL JOINT HOSE
6 x 25 {2)
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5) Remove the two 6 x 10 mm flange bolts, the wire har-
ness clips and the main wire harness from the fuel pipe.

6) Disconnect the vacuum tube and the pressure regulator
return hose from the pressure regulator. Loosen the
two 6 x 14 mm flange bolts from the pressure regulator.

7) Remove the two 6 x 35 mm flange bolts and the fuel
pipes from the injector bases.

8) Remove the two 6 x 14 mm flange bolts and the pres-
sure regulator from the left fuel pipe.

M

MAIN WIRE
HARNESS 2]
- WIRE HARNESS
CLIPA
6x 10 (2)

9

[3]

i8] 4—
M FUEL PIPE

(11 INJECTOR BASE (2] FUEL PIPE

6 x 35 (2)

6x14(2} [1]

TUBE

VACUUM

PRESSURE REGULATOR
RETURN HOSE

[4]
PRESSURE REGULATOR
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9) Remove the 6 x 10 mm flange bolts, the injector clips [1] INJECTOR
and the injectors from the fuel pipes. ~ CLIP A (3)
6 x 10 (3)
2
s (==
r!"(@‘(o 0—
|
; @
Q7 ==
(r!"(("(o 0

[31 FUEL INJECTOR (3) \LU\

[2] FUEL
PIPE
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b. EXPLODED VIEW

6x 14 (2)

[14]

PRESSURE
REGULATOR

6 x 10 (3)

[13]

HARNESS

CLIP A

6x10 (2)

[12]

MAIN
WIRE
HARNESS

1l

2P CONNECTOR

(11

PRESSURE
REGULATOR
RETURN HOSE

(2)

6 x 35 (2)

12 N*m (1.2 kgfom,
8.7 Ibfeft)

Vi

[91
O-RING (3)

Do not reuse.

INJECTOR (3)

[2] O-RING

Do not reuse.

/

[91
O-RING (3)

Do not reuse.

[3] FUEL HOSE A

L

7.8 x 1.9 mm O-RING

Do not reuse.

6x25

6 x 35 (2)

/ 12 Nem (1.2 kgfem,

8.7 Ibf-ft)

[5]1 7.8 x 1.9 mm O-RING (4)

[6]
FUEL PIPE

S
JOINT FUEL JOINT HOSE

\ 6x25 (2)

\LH/\ [8] INJECTOR CLIP A (3)

.\
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c. INSTALLATION
6x14(2 [
“  PRESSURE REGULATOR

RETURN HOSE

1) Replace the O-ring with a new one and install the pres-
sure regulator to the left fuel pipe with the two 6 x 14
mm flange bolts.

[3]

VACUUM TUBE
[4] [5] LEFT
PRESSURE REGULATOR FUEL PIPE

2) Coat the engine oil to the new O-rings and install them
to the injectors, 11

FUEL [21
INJECTORS O-RING

T

FUEL PIPE

3) Set the all injectors to the fuel pipes.
[1]
N . sxi  IWECTOR
nsert the fuel injectors straight into the fuel pipe.

Do not insert them into the fuel pipe slanted, and do
not insert them with force. Damage to the O-rings can @\
occur.

(2]
=) FUEL

,/rHPE

4) Install the injectors with the injector clips A and tighten
the injector clips A with the 6 x 10 mm flange bolts to
the fuel pipes.

{31
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5)

6)

7)

8)

NOTICE

To prevent damage to the O-ring, install the injectors in
the fuel pipe first, then install them in the injector
bases.

Coat the new O-rings with clean engine oil, and insert

‘the injectors into the fuel pipe.

Install the fuel pipes to the injector bases with the 6 x
35 mm flange bolts.

Install the wire harness clips A to the fuel pipes with the
two 6 x 10 mm flange bolts, then clamp the main wire
harness.

Coat the engine oil to the new O-rings and install them
to the fuel pipe joint, then install the fuel hose A to the
right fuel pipe with the 6 x 25 mm flange bolt.

Before tightening the 6 x 256 mm flange bolt, make sure
the fuel pipe joint and fuel hose A fixed to the fuel pipe
securely.

[2] /

(] 6 x 35 (2)
INJECTOR  FUEL PIPE
BASE
(] ?ﬁ
MAIN WIRE
HARNESS 121
® & L1 WIRE HARNESS
G - >l cupa
6x10(2) G
G 131
FUEL PIPE

)
@« -«—— [1] FUEL HOSE A

(2]
RIGHT
FUEL PIPE

- 6x25

B<—— [3] FUEL PIPE JOINT

4]
7.8x 1.9 mm
O-RING (2)
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9)

Coat the engine oil to the new O-rings and install them
to the fuel pipe joints, then install the fuel joint hose to
the fuel pipes with the two 6 x 25 mm flange bolts.

NOTICE

Before tightening the 6 x 26 mm flange bolts, make
sure the fuel pipe joints and fuel joint hose fixed to the
fuel pipes securely.

10) Connect the 2P connectors to the fuel injectors.

(1]
RIGHT FUEL PIPE
A
[2] '
LEFT FUEL PIPE
[3]
FUEL PIPE JOINT B
\@ [4]
7.8x 1.9 mm
O-RING (4)
[5]
FUEL JOINT HOSE
6 x 25 (2)
I
7
|
=
j,.. ' [1]
g FUEL
e INJECTOR 2P
CONNECTOR
[
FUEL INJECTOR
2P CONNECTOR
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1. FUEL PUMP (HIGH PRESSURE SIDE)/VAPOR SEPARATOR

Po==

o G / /1] }\\..,s &
1 . .I.l A@*M = @

) =g
.‘,«
7

@ﬂk [ o5 Ocx
(2 S\l N
: N\ fm.%rk@ﬂvw-v.l/
lx&:ﬁt)/‘\.-\f.av\ < /%@ﬂvlmm N;&!ia
= o

[ 12 N-m (1.2 kgf-m, 9lbf+ft)

)=

e

4 «,
A E ﬁ \’r.(nww.,m!//ﬁak@
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a. FUEL PUMP (HIGH PRESSURE SIDE)

e Turn the ignition switch OFF before disconnecting and
reconnecting the connectors.

INSPECTION:

<Check>

Turn the ignition switch ON and be sure that the fuel pump
operation sound can be heard for approximately 2 seconds.
If there is no operation sound, perform the following check.

<Voltage check>

NOTICE

Use the known-good battery and fuses for the voltage
check.

1) Check for continuity between the main wire harness
side of the 2P connector Black wire terminal and body
ground.

+ If there is no continuity, check for:
— An open in the Black wire, or
— Poor ground (Tighten the each ground bolt
securely).
s If there is continuity, go to step 3.

2) Attach the positive (+) tester lead to the Blue/Yellow
wire terminal and the negative (-) tester lead to the
Btack wire terminal of the main wire harness side 2P
connector as shown.

3} Turn the ignition switch ON and check the voltage.
There should be battery voltage approximately for 2
seconds when the ignition switch is ON.

s [f there is no battery voltage, check for:
— The PGM-FI main relay (P. 5-569), or
— An open in the Blue/Yellow or Black wire.

s If there is battery voltage, check the discharge vol-
ume as follows.

[1]1 WIRE HARNESS CLAMP

{2] FUEL PUMP 2P CONNECTOR

[11 BODY GROUND [2] BLACK

(1]
BLUE/YELLOW

[
o0

©

[3]
2P CONNECTOR

[2] BLACK
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<Discharge volume check>

« Use a known-good battery for the voltage check.

1) Disconnect the pressure regulator return hose from the \//S
pressure regulator, and connect a hose that is equiva-
lent to the pressure regulator return hose to the pres-
sure regulator.

2} Turn the ignition switch ON. Operate the fuel pump for
approximately 2 seconds and measure the gasoline dis-
charge volume.

o
Discharge | @
volume 60 m{ (2.0 US oz, 2.1 Imp oz) or more \\\

[2]
i warnin [l ESSURE PRESSURE REGULATOR
Gasoline is highly flammable and explosive. REGULATOR RETURN HOSE

You can be burned or seriously injured when han-
dling fuel.

s Keep heat, sparks, and flame away.

+ Handle fuel only outdoors.

»  Wipe up spills immediately.

[11
PRESSURE REGULATOR

3) If gasoline is not discharged or the discharge volume is
too small, check the following and replace the fuel
pump (P. 5-84, 94).

s Open circuit or poor contact of the main wire har-
ness

* Clogged fuel filter (high pressure side) or fuel
hose/pipe

* Faulty pressure regulator

4) If the fuel pump (high pressure side) is OK, connect the
2P connector to the fuel pump (high pressure side) and
clamp the wire harness securely.

[1] WIRE HARNESS CLAMP

[2] FUEL PUMP 2P CONNECTOR
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b. REMOVAL

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when handling
fuel.

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

Disconnect the battery cable from the battery negative
{-) terminal.

Relieve the fuel pressure according to “How to relieve

fuel pressure” (P. 5-69).

1) Remove the intake manifold (P. 5-112).

2) Disconnect the 2P connectors from the fuel pump (high
pressure side).

3) Disconnect the pressure regulator return hose from the
pressure regulator.

4) Disconnect the water outlet tube from the right water
relief valve.

[1] WIRE HARNESS CLAMP

[2] FUEL PUMP 2P CONNECTOR

1] [2]
PRESSURE PRESSURE REGULATOR
REGULATOR RETURN HOSE

(1] WATER OUTLET TUBE

[2] RIGHT WATER RELIEF VALVE
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5) Disconnect the 3.5 x 40 mm fuel tube and the 3.5 x 590
mm fuel tube from the vacuum tank.

6) Disconnect the 7.5 x 230 mm fuel tube from the vapor
separator.

7) Disconnect the fuel tube A from the fuel strainer (high
pressure side).

8) Disconnect the fuel tube E from the fuel line cut sole-
noid valve, and remove the fuel tube E from the tube
clip.

9) Remove the three 8 x 35 mm flange bolt and pull out
the vapor separator slightly to disconnect the other
tubes from behind the vapor separator.

[1] 3.6 x 590 mm
FUEL TUBE

(2]
3.5 x40 mm
FUEL TUBE

[1]1 7.5 x 230 mm FUEL TUBE

[1] FUEL LINE CUT SOLENOID VALVE

[2]
TUBE CLIP

8x35 (3) —=
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10) Disconnect the air vent tube and water inlet tube from
the vapor separator, and remove the vapor separator,
fuel strainer and fuel pump (high pressure side) as an
assembly.

NOTICE

Take care not to damage the hoses and tubes.

11) Remove the 6 x 12 mm flange bolt and the vacuum

tank. 6x14(2)

12) Remove the two 6 x 14 mm flange bolts and the bracket
from the vapor separator.

[3] VACUUM
TANK
13) Remove the four 6 x 25 mm flange bolts and the fuel {11 FUEL PUMP
strainer (high pressure side) and the fuel pump (high (HIGH PRESSURE SIDE)/
pressure side) as an assembly. ::I-Llllgll-lsl;ll.-'{REIg'S“LElgE SIDE)
(9
6 x 25 (4)

[2]
O-RINGS

[2] O-RING
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c. VAPOR SEPARATOR DISASSEMBLY

[4]
5 mm SCREW (6}

| 3.4 N-m (0.35 kgfem, 2.5 Ibfeft) |

[31
8.3x14.5 mm
[ 2] COLLAR (2)

6x 16 (2) VAPOR
SEPARATOR
[ 11.8Nem (1.2 kgfm, 8.7 Ibff) | GROMMET (2)
&)
2

[12] /@&

5 mm SCREW (8)

3.4 Nem
(0.35 kgfem, 2.5 |bf-ft)

[5]
~ FLOAT VALVE

[7]1 SCREW (2}

2.1 N*m
{0.21 kgfem, 1.5 Ibfeft)

GASKET

Do not reuse.

6x14(2)
[10] PLATE

BRACKET
6x12 ¢

[9] VACUUM TANK
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d.

INSPECTION
VAPOR SEPARATOR

NOTICE

If gasoline overflows from the vapor separator, perform the
following checks.

FLOAT VALVE:

1) Remove the float valve from the float.

2) Check the float valve head and the valve seat for wear
and damage as shown. Replace the float valve or cover
if necessary.

FLOAT HEIGHT:

1) The float valve and the float must be installed on the
cover properly.

2) Place the cover as shown and measure the distance
between the float and cover (i.e. float height) at the tip
of the float.

Float height 29 -34mm {1.1-13in)

3) 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 07401 - 0010000

[1]

FLOAT VALVE
2 [31 OK  [4] REPLACE.
VALVE SEAT
[1] FLOAT LEVEL
GAUGE

07401 - 0010000

[2) Measure the
float height at
the tip of the
float.

5-88



BF200A-225A

e. FUEL PUMP (HIGH PRESSURE SIDE)}/FUEL STRAINER (HIGH PRESSURE SIDE) DISASSEMBLY

2]
5 mm SCREW (3}

| 3.4 Nem (0.35 kgfem, 2.5 Ibf+ft) |

[ : [3]
FUEL STRAINER @/ HARNESS CLIP

[9] O-RING

Do not reuse.

{51

HARNESS

(171 [6] HOLDER

STRAINER COVER
| ‘ [7] PLATE
(] [8] INSULATOR
21 & O~— (g 0nG
5 mm SCREW =L ©
:
3.4 Nem =
(0.35 kgfem, 2.5 Ibf«ft) [10]
FUEL PUMP
[9] O-RING 116]
SERVICE
&
B
S Q
- é-., [9] O-RING
P

Y25

=<6
[15] Q@; P
SEALING WASHER \
S

br

5

[11]
[9] [12] 8.3 x 145 mm
O-RING GROMMET COLLAR
Do not reuse. > o
) '5}0‘ "\
& [(.s’
[14]
DRAIN SCREW (131
FUEL PUMP
[9] O-RING CASECOMP. ¢, 25 (4)
[ 11.8 Nem (1.2 kgfem, 8.7 Ibfft) |
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f. ASSEMBLY

1)

2)

3)

4)

5)

6)

7)

Install the holder to the fuel pump cover and set the
two terminals of the harness as shown.

Replace the O-ring with a new one and set the fuel
pump (high pressure side) to the fuel pump case.

Connect the two terminals of the fuel pump cover side
to the terminals of the fuel pump side securely as
shown.

NOTICE

Connect the Bu/Y wire to the (+) terminal and Bl wire to
the (-) terminal.

Tighten the fuel pump cover with the four 5 mm screws
to the specified torque.

TORQUE: 3.4 N-m (0.35 kgf-m, 25 Ibf-ft)

Set the fuel strainer (high pressure side) to the fuel
pump cover.

Replace the O-ring with a new one and tighten the
strainer cover with the three 5 mm screws to the speci-
fied torque.

TORQUE: 3.4 N*m (0.35 kgf-m, 25 Ibf-ft)

Replace the sealing washer with a new one and tighten
the service check bolt to the specified torque.

TORQUE: 12 Nem (1.2 kgf-m, 9 Ibf-ft)

NOTICE

Replace the sealing washer with a new one when
loosen or remove the service check bolt.

[2]
HOLDE

[3]

FUEL PUMP COVER

[1] TERMINALS

[4] HARNESS

[1] TERMINALS
[2] (~) TERMINAL

[4) FUEL PUMP

O-RINGS (HIGH
PRESSURE
SIDE)
[6]
[5] FUEL PUMP
(+) TERMINAL CASE
(1]
FUEL PUMP
COVER
(2]
5 mm SCREW (4)
(31
FUEL
STRAINER
(4]
STRAINER COVER
[2]
5 mm SCREW (3) \

71
SEALING
WASHER

[6]
SERVICE
CHECK BOLT
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g. INSTALLATION

1)

2)

3)

Replace the O-ring with a new one and install the fuel
pump (high pressure side)/fuel strainer (high pressure
side) to the vapor separator with the four 6 x 256 mm
flange bolts.

Install the bracket to the vapor separator with the two 6
x 14 mm flange bolts.

Install the vacuum tank to the bracket with the 6 x 12
mm flange bolt.

Connect the air vent tube and the water inlet tube to the
vapor separator.

O-RINGS

(2]

O-RING

1]

FUEL PUMP

(HIGH PRESSURE SIDE)/
FUEL STRAINER .
(HIGH PRESSURE SIDE)

6 x 14 (2)

[2] PLATE

1]
AIR VENT TUBE
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4) Loosely tighten the vapor separator with the three
8 x 35 mm flange bolts.

5) Connect the water outlet tube to the right water relief
valve.

6) Connect the pressure regulator return hose to the pres-
sure regulator.

8 x 35 (3) %

[1]
WATER OUTLET TUBE

[2]
RIGHT WATER RELIEF VALVE

e

NS
‘\\

[1] [2]
PRESSURE PRESSURE REGURATOR

REGULATOR RETURN HOSE
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7)

8)

9)

10)

11)

12)

13)

Connect the fuel tube E to the fuel line cut solenoid
valve and clamp the fuel tube E to the tube clip.

Connect the 7.5 x 230 mm fuel tube to the vapor sepa-
rator.

Replace the O-ring with a new one and connect the fuel
tube A to the vapor separator.

Connect the 3.5 x 40 mm fuel tube and the 3.5 x 590
mm fuel tube to the vacuum tank (the fuel tube with the
check valve connect to the lower side of the vacuum
tank joint.) (P. 2-45)

Make sure the tubes connection. (P. 2-45)

After checking, tighten the vapor separator with the
three 8 x 35 mm flange bolts.

Connect the fuel pump (high pressure side) 2P connec-
tor and clamp the wire harness securely.

[1] FUEL LINE CUT SOLENOID VALVE

TUBE CLIP FUEL TUBEE

[1] 7.5 x 230 mm

[2] 3.5 x 590 mm

FUEL TUBE FUEL TUBE
[31
> 3.5 x 40 mm
3 FUEL TUBE
'h D=
7 " “4"*’
)
1 M
\ i!
(4]
FUEL
TUBE A

[2] FUEL PUMP 2P CONNECTOR
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8.FUEL PUMP (LOW PRESSURE SIDE)

Gasoline is highly flammable and explosive.

You can be burned of seriously injured when handling
fuel.

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

Check for gasoline leakage after install the fuel tube.

a. REMOVAL
1) Remove the intake manifold. (P. 5-112)
2) Disconnect the fuel tube D, 7.5 x 230 mm fuel tube and

the 7.5 x 380 mm fuel tube from the fuel pump (low
pressure side).

3) Remove the two 8 x 32 mm flange bolts and the fuel
pump (low pressure side).

b. INSPECTION

1)} Push the fuel pump plunger and make sure the plunger
moves smoothly.

2) If the plunger is stiff, replace the fuel pump (low pres-
sure side).

{11 FUEL PUMP [2]
{LOW PRESSURE SIDE) 7.5 x 230 mm
FUEL TUBE

[3] FUEL
TUBED

[4] 7.5 x 380 mm
FUEL TUBE

[1] O-RING

8x32(2)

FUEL PUMP
(LOW PRESSURE SIDE)

I [l
>
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c. EXPLODED VIEW

[1]
TUBE

.\

[71 37 x 2.4 mm O-RING

Do not reuse.

[6]1 8 mm WASHER (2)

[5]
FUEL TUBED

8x32(2)
[26 Nom (2.7 kgfem, 19.5 Ibf+ft) |

d. INSTALLATION

1) Replace the 37 x 2.4 mm O-ring with a new one and

coat the engine oil to the O-ring.

2) Install the fuel pump (low pressure side) with the two 8
x 32 mm flange bolts to the specified torque.
TORQUE: 26 N°m (2.7 kgf-m, 20 Ibf-ft}

3) Connect the fuel tube D, 7.5 x 230 mm fuel tube and

7.5 x 380 mm fuel tube to the fuel pump (low pressure
side) securely. '

FUEL PUMP (LOW PRESSURE SIDE)

(21
7.5 x 230 mm FUEL TUBE

CLIP B1

2(2)

i

[3]
7.5 x 380 mm FUEL TUBE

[11 37 x2.4 mm

8x32(2)

[2] FUEL PUMP
(LOW PRESSURE SIDE)

[1] FUEL PUMP
(LOW PRESSURE SIDE)

2]
7.5 x 230 mm
FUEL TUBE

[4] 7.5 x 380 mm
FUEL TUBE

[3] FUEL
TUBED
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9.0IL PRESSURE SWITCH
(HIGH PRESSURE SIDE)

Remove the cylinder heads. (P. 9-1)

o TEST
<SWITCH WIRE HARNESS TEST>

1) Disconnect the switch wire harness 6P connector from
the main wire harness.

2} Check for continuity between the Yellow/Red and
Green/Red D terminals of the switch wire harness 6P
connector.
¢ If there is continuity, the switch wire harness is OK.
¢ If there is no continuity, check for an open in the

wire.
If the wire is OK, check the oil pressure switch (high
pressure side).

<OIL PRESSURE SWITCH (HIGH PRESSURE SIDE) TEST>

1) Disconnect the 2P connector from the oil pressure
switch (high pressure side).

2) Check for continuity between the oil pressure switch
{high pressure side) terminals.
s If-there is continuity, the oil pressure switch is OK.
s If there is no continuity, replace the oil pressure
switch (high pressure side).

* REPLACEMENT

1) Remove the oil pressure switch (high pressure side).

2) Replace the 13 x 1.5 mm O-ring with a new one and
tighten the oil pressure switch (high pressure side) to
the specified torque.

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

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

3} Connect the 2P connector to the oil pressure switch
(high pressure side).

(1]
SWITCH WIRE
6P CONNECTOR

[2]1 SWITCH WIRE 6P CONNECTOR

[3] (YELLOW/RED} ([
— =
@
61514
oo?
[4] (GREEN/
RED D)

[5] Viewing connector
from the front side

[2] OIL PRESSURE SWITCH (HIGH PRESSURE SIDE)

[1] 2P CONNECTOR

[2]
13x1.5mm
O-RING

[3] OIL PRESSURE SWITCH (HIGH PRESSURE SIDE)
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10. OIL PRESSURE SWITCH (LOW PRES- -
SURE SIDE) SWITCH WIRE

6P CONNECTOR
Remove the cylinder head. (P. 9-1)

o TEST
<SWITCH WIRE HARNESS TEST>

1} Disconnect the switch wire harness 6P connector from
the main wire harness.

2) Check for continuity between the Pink wire terminal of
the switch wire harness 6P connector and the body
ground.
¢ If there is continuity, the switch wire harness is OK.
¢ If there is no continuity, repair an open in the wire. If

the wire is OK. Check the oil pressure switch (low SWITCH WIRE
pressure side). 6P CONNECTOR
= 1

312]1
© ki
l (31 (PINK)

(4]
Viewing connector
from the front side

<OIL PRESSURE SWITCH (LOW PRESURE SIDE) TEST> y \J 1
1P CONNECTOR
1) Disconnect the 1P connector from the oil pressure V
switch (low pressure side). §
2) Check for continuity between the oil pressure switch
(low pressure side) terminals.
s If there is continuity, the switch wire harness is OK.
s If there is no continuity, replace the oil pressure 21 -
switch (low pressure side). OIL PRESSURE
' SWITCH Z
« REPLACEMENT {LOW PRESSURE
SIDE) L’]__
1) Remove the oil pressure switch (low pressure side). —
2) Clean the oil pressure switch threads and apply liquid
sealant (THREE BOND 1215) to the threads. Tighten the
oil pressure switch to the specified torque.
TORQUE: 8 N*m (0.85 kgfem, 6.1 Ibf+ft}
NOTICE
s+ Take care not to contaminate the switch end and oil i
passage with the liquid sealant. [
~ Be sure to use a torque wrench to tighten the switch. .
Overtightening will damage the cylinder block. [1] Apply liquid sealant.

3) Connect the 1P connector to the oil pressure switch
(low pressure side).
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11. KNOCK SENSOR

REPLACEMENT
1) Remove the injector bases and cylinder heads. (P. 9-1)
2} Disconnect the 1P connector from the knock sensor. 0
3) Tighten the knock sensor as specified torque.
‘TORQUE: 32 Nem (3.2 kgf-m, 23 Ibf-ft)
4) After installing, connect the 1P connector to the knock [K2I3IOCK SENSOR

sensor.

12. ECT SENSOR

REPLACEMENT

(( [(;'-]RING

\
Do not reuse.

1} Remove the injector bases and cylinder heads. (P. 9-1)
2) Disconnect the 2P connector from the ECT sensor.

3) Clean the ECT sensor and install a new O-ring.

4) Tighten the ECT sensor as specified torque. , 21
' ECT SENSOR

TORQUE: 12 Nem (1.2 kgf*m, 9 Ibfft) 131 2P CONNECTOR
5) After installing, connect the 2P connector to the ECT

sensor.
13. OVERHEAT SENSOR 1,2 )

OVERHEAT
REPLACEMENT SENSOR 21
. 2P CONNECTOR
1) Remove the engine cover (P. 4-1).
N

2) Disconnect the 2P connectors from the overheat sensor
1 and sensor 2.

\\

\R
=)

EZ_0)

A

3) Remove the overheat sensor.

4} Replace a new O-ring and install the overheat sensor as
specified torque.

,,
14

[

S
i_
&

TORQUE: 12 N°m {1.2 kgf-m, 9 Ibf-ft}

—~

N

DY
A
- ’}}/
D
) N

5) After installing, connect the 2P connectors to the over-
heat sensors.

S/
e
=

[3]
O-RING

Do not reuse.

5-98



BF200A225A

14. 1AC VALVE "

REPLACEMENT

Do not reuse.

[2] [3] GASKET

1) Remove the silencer case. (P. 5-103)
2) Disconnect the 2P connector from the IAC valve.

3) Remove the two 6 x 22 flange bolts and remove the IAC
valve.

4) Install a new gasket and tighten the IAC valve to the
throttle body spacer with the two 6 x 22 flange bolts. (4] 2P CONNECTOR

15- IAT SENSOR [1] THROTTLE BODY SPACER
REPLACEMENT [2]

1) Remove the silencer case. (P. 5-103)

2) Disconnect the 2P connector from the IAT sensor and
remove the wire harness from the harness clamp.

3) Remove the IAT sensor from the throttle body spacer. HARNESS

4) Tighten the IAT sensor to the throttle body spacer as
specified torque. [4] IAT SENSOR

TOQUE: 18 N*m (1.8 kgf-m, 13 Ibf-ft)

5) After installing connect the 2P connector to the IAT sen-
sor.

16. MAP SENSOR

REPLACEMENT

(11 {21 5x 18 mm
1) Disconnect the 3P connector from the MAP sensor and |3p BOLT WASHER
remove the wire harness from the harness clamp. CONNECTOR

1
— 8 7
2) Remove the 5 x 18 mm bolt-washer and the MAP sen- L W% \\(
sor. \

3) Install the MAP sensor to the intake manifold with the
5 x 18 mm bolt-washer as specified torque.

A\
D>
TORQUE: 3.4 N*m (0.35 kgf-m, 2.5 Ibf-ft) ) % N
3

: ; HARNESS (
4) QZtneJOLnstalllng, connect the 3P connector to the MAP CLAMP SENSOR
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17. H02S

REPLACEMENT

[2] HARNESS CLIP

1) Disconnect the 4P connector from HO2S and remove
the harness clip from the fuse box bracket.

2} Remove the HO2S from the left exhaust manifold.

3} Tighten the HO2S to the left exhaust manifold as speci-
fied torque.

TORQUE: 42 N°m (4.3 kgf-m, 31 Ibf-ft)

4) After installing, connect the 4P connector to the HO2S
and clamp the harness clip to the fuse box bracket.

[1]
)" LEFT EXHAUST
MANIFOLD

[2] HO2S

18. BARO SENSOR | o

5x18 mm

REPLACEMENT BOLT
WASHER

1) Remove the connectors from the connector holders of 2]
the electric parts bracket A.

BARO SENSOR
2) Remove the three 6 x 14 mm flange bolts and the elec- [3]

tric parts bracket A. ELECTRIC PARTS
BRACKET A

3) Disconnect the 3P connector from BARO sensor.

4) Remove the 5 x 18 mm bolt-washer and the BARO sen-
sor from the electric parts bracket B.

5) Install the BARO sensor to the electric parts bracket B
and tighten it with the 5 x 18 mm bolt-washer as speci-
fied torque. '

TORQUE: 3.4 Nem (0.35 kgfm, 2.5 Ibf-ft)

6) After installing, connect the 3P connector to the BARO

(4]
sensor. ELECTRIC

PARTS
BRACKET B

6x 14 (3)

5-100



BF200A-225A

19. CKP SENSOR

REPLACEMENT

1)

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

2) Disconnect the ECM connectors from the ECM.

3) Disconnect the CKP sensor 2P connector.

4) Remove the timing belt (P. 6-15).

5) Remove the alternator belt (P. 6-3).

6) Remove the timing belt guide plate and timing belt
drive pulley.

7) Remove the 6 x 16 mm flange bolt and the CKP sensor.

8) After installing the CKP sensor, install the timing belt
drive pulley, timing belt guide plate and the timing belt
(P. 6-23).

20. TDC SENSOR 1, 2

REPLACEMENT

1) Remove the silencer case (P. 5-103).

2) Remove the throttle body (P. 5-107).

3) Disconnect the TDC sensors 4P connector from the
main wire harness.

4) Remove the timing belt and the left timing belt driven
pulley (P. 6-15).

5) Remove the left timing belt back cover (P. 6-21).

[1] CKP SENSOR
2P CONNECTOR

%

[2]
WOODRUFF KEY

(11
TIMING BELT
GUIDE PLATE
(3] =

TIMING BELT
DRIVE PULLEY U

(4]
TIMING
GUIDE PLATE
[5]

. CKP
SENSOR

6x16

[2].
MAIN WIRE HARNESS/

SWITCH WIRE HARNESS
6P CONNECTOR

[1] :
TDC SENSOR 1,2
4P CONNECTOR
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6) Remove the two 5 x 14 mm flange bolts from the left
side of the timing be‘lt back cover, and remove the har-
ness clip band and the TDC sensor 1/TDC sensor 2,

[1]
7) Tighten the TDC sensor 1/TDC sensor 2 with the two TDC SENSORS

5 x 14 mm flange bolts. [2] LEFT SIDE

TIMING BELT
TORQUE : 3.9 N*m (0.4 kgf-m,2.7 Ibf-ft) ES:_Y_Eﬁ BACK
COVER
8) After installing the TDC sensors, install the left timing
belt back cover, timing belt driven pulley and the timing (3]
belt (P. 6-23). - 4P CONNECTOR [4] HARNESS
5x14(2) CLIP BAND

21. VTEC SOLENOID VALVE (BF225A) [1] VTEC SOLENOID VALVE

+ OPERATION CHECK

1) Remove the engine cover (P. 4-1).

2) Disconnect the VTEC solenoid valve 1P connector. ' 2 12 0%

3) Check the resistance between the 1P connector terminal —
and body ground.

=)
RESISTANCE 14.25 - 15.75 Q >3 \

{2] 1P CONNECTOR

If the resistance is not as specified, replace the VTEC
solenoid valve.

+ REPLACEMENT

1) Remove the silencer case (P. 5-103). \ 8 x 50

2) Remove the harness cilp from the VTEC solenoid valve 8 x 50

wire harness.

3) Remove the 8 x 50 mm and 8 x 75 mm flange bolts and
VTEC solenoid valve.

[1]
VTEC
SOLENOID VALVE

[3]
HARNESS
cLip

4) Install a new packing and tighten the VTEC solenoid 121
valve with the 8 x 50 mm and 8 x 75 mm flange bolts. GASKET
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22. SILENCER CASE

6x25(2)

/ 6 x 60 (2)

11
6 mm PLANE
WASHER (4)
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a. REMOVAL

1) Loosen the air flow clamp.

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

[2] AIR FLOW CLAMP

(3]
BREATHER
TUBEC

3)
from the throttle cam.

Loosen the lock nuts and remove the throttle wires [1] THROTTLE WIRES [2] LOCK NUT 3]

THROTTLE
BODY

D

%

.,.Ji':','g)' ‘,“Yf/aj

-
o\ %
! ) . T

. ..’

4) Remove the throttle wires from the slit of the silencer
case.

[2]
THROTTLE
WIRES

[l
SILENCER
CASE

5) Remove the two 6 x 256 mm flange bolts, two 6 x 60 mm
flange bolts and the silencer case.

[1] SILENCER CASE

6 x 25 (2)

6 x 60 (2)
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b. EXPLODED VIEW

SILENSOR CASE A

—
N

TAPPING SCREW (15)

GROMMET

[1]

[4]

FLAME TRAP

[3]

[5]

SILENCER CASE B
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c. INSTALLATION ' [11 THROTTLE WIRE [2] LOCK NUT [3]
- THROTTLE

BODY

1) Install the throttle wires to the throttle cam and tighten
the lock nut.
¢

2} Install the silencer case with the two 6 x 26 mm flange (1] SILENCER CASE
bolts and two 6 x 60 mm flange bolts. 6 x 25 (2)

=0 -

[2] LOCK NUT CAM

6 x 60 (2)

3) Put the throttle cable into the slit on the silencer case.

4) Connect the air flow tube to the throttle body and tight- 11 (2] AIR FLOW CLAMP
en the air flow clamp securely.

5) After installing, adjust the throttle wires (P. 3-18).
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23. THROTTLE BODY
a. REMOVAL

1) Remove the silencer case (P. 5-103).

2) Disconnect the IAC valve 2P connector and the throttle
position sensor 3P connector.

3) Disconnect the IAT sensor 2P connector.

4) Loosen the lock nuts and remove the throttie wires
from the throttle cam.

5) Remove the throttle wires from the throttle cam.

6) Remove the four 8 x 66 mm flange bolts and remove
the throttle body.

[1]1 IAC VALVE [2]
2P CONNECTOR

TP SENSOR 3P
CONNECTOR

(1]
IAT SENSOR

2P CONNECTOR
[1] THROTTLE [2] [31
WIRES , LOCK NUT THROTTLE
BODY

O

LY
L)

(4]
THROTTLE

2] LOCK NUT CAM

[1] THROTTLE BODY

8 x 65 (4)
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b. INSPECTION

Do not adjust the throttle stop screw.

1)

2)

3)

4)

Check that the throttle valve turns smoothly when the
throttle cam is turned.

Check that there is no worn out of the throttle valve
shaft.

Make sure there is no clearance between the idle stop
screw and the throttle valve lever.

Check the dirt or stain on the throttle valve and the
bore.

If the throttle valve does not turn smoothly, or the throttle
valve shaft is worn out, replace the throttle body assembly.
If the throttle valve and bore have dirt or stain, clean the
throttie body.

c. CLEANING

1)

Wipe up the carbon or any other dirt, stain with soft dry
shop towels sprayed a carburetor cleaner and clean the
throttle valve and bore.

NOTICE

The inside of the throttle body is coated with molybde-
num. Do not clean the throttle body excessively.

[1] THROTTLE BODY

[2] MOLYBDENUM
DISULFIDE OIL
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d. EXPLODED VIEW

[l 31 [4]

K O-RING THROTTLE WIRES
MANIFOLD
121
[12] IAT SENSOR
TP SENSOR 2P CONNECTOR
3P CONNECTOR

[13]
IAC VALVE
2P CONNECTOR

THROTTLE BODY SacKeT

SPACER

ADJUSTING

= [ )  SCREW
\ 9} /
GASKET ,
M axes
6x22(2)  yaLVE [22 N'm (2.2 kgfm, 16 IbF+ft)|
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e. INSTALLATION

1

2)

3)

4)

Install a new O-ring to the groove of intake manifold.

Install a new gasket and the throttle body with the four
8 x 65 mm flange bolts in the numbered order as the
specified torque.

TORQUE: 21.6 N°m (2.2 kgfsm, 16 Ibf-ft)

Install a new gasket and the IAC valve to the throttle
body spacer with the two 6 x 22 mm flange bolts.

Connect the IAC valve 2P connector and throttle posi-
tion (TP) sensor 3P connector.

12]

1]
GASKET

31 1AC
VALVE

(1] THROTTLE BODY SPACER

[1] IAC VALVE
2P CONNECTOR

[2] TP SENSOR
3P CONNECTOR
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5) Connect the IAT sensor 2P connector.

6) Install the throttle wires to the throttle cam and tighten

the lock nut.

7) Install the silencer case (P. 5-106).

8) Tighten the air flow clamp securely.

9) Connect the breather tube C to the silencer case.

10) After installing, adjust the throttle wires (P. 3-18) and

check the idle speed (P. 3-16).

1l
|AT SENSOR
2P CONNECTOR

[1] THROTTLE [2] LOCK NUT

o €

W

e, 1 Py A W
‘—-.))élj)llll):l)l}/ e,

-u
/ CAM —

[2] LOCK NUT

11 [2] AIR FLOW CLAMP

THROTTLE
BODY

L [3]
W ~_ <" BREATHER
TUBE C
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24. INTAKE MANIFOLD [11 3.5 x 130 mm

FUEL TUBE
a. REMOVAL

1) Remove the silencer case (P. 5-103).

2) Remove the throttle wires from the throttle body (P. 5-
107).

3) Disconnect the IAC valve 2P connector, throttle position
sensor 3P connector and IAT sensor 2P connector
(P. 5-107).

4) Disconnect the 3.6 x 130 mm fuel tube from the intake

manifold.
5) Disconnect the 3.5 x 600 mm tube from the IAB control [1] IAB CONTROL
diaphragm. DIAPHRAGM
{2]
3.5 x 600 mm
TUBE
6) Remove the 6 x 22 mm flange bolts and the intake
manifold upper cover from the intake manifold.
1l
7) Remove the 8 x 50 mm flange bolts, 8 mm flange nuts, INTAKE MANIFOLD
6 x 32 mm flange bolt and the intake manifold.
[2]
INTAKE MANIFOLD
UPPER COVER

[31
8 mm
FLT\NGE 6 x 22 (10)
NUTS (2)
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b. TEST

« INTAKE AIR BYPASS (IAB) CONTROL SOLE-
NOID VALVE TEST

1) Disconnect the 2P connector from the intake air bypass
(1AB) control solenoid valve.

2) Measure the resistance between the |IAB control sole-
noid valve terminals.

Resistance 37-44Q

If the resistance is out of the specification, replace the
IAB control solenoid valve.

- 1AB CONTROL VALVE TEST
NOTICE

Do not adjust the stop screw. It was preset at the factory.
1) Check the IAB control valve for smooth movement.
2) Check the IAB valve shaft for binding or sticking.

3) Check there is no clearance between the stop screw and
the fully closed position stopper when the IAB control
valve is fully closed position.

4) Check there is no clearance between the IAB control
valve and the fully opened position stopper when the
IAB control valve is fully opened position.

5) If the IAB control valve does not move smoothly, clean
it with a carburetor cleaner.

NOTICE

s Always use Genuine Honda Carburetor Cleaner.

s |AB control valve is molybdenum coated, do not
clean the valve excessively.

+ Do not spray the carburetor cleaner directly to the
shaft of the IAB control valve.

[1] 1AB CONTROL
SOLENOID VALVE

[2] 2P CONNECTOR

[1] IAB CONTROL
SOLENOID VALVE

IAB CONTROL
VALVE
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c. EXPLODED VIEW

[71

8 x50 (7)

1l
GASKET

Do not reuse.

[2] INTAKE MANIFOLD

26.5 N°m

(2.7 kgfem, 20 Ibfeft)

[3]
INTAKE MANIFOLD
UPPER COVER

[5} 8 mm FLANGE
NUT (2)

INTAKE MANIFOLD
GASKET
0 not reu 161
INTAKE MANIFOLD
6 x32
12 Nem

(1.2 kgfem, 9 Ibfeft)

26.5 Nem
(2.7 kgfem, 20 Ibfeft)

(4]

;

/

UPPER COVER GASKET
Check for cracks and other damage.)
Replace if necessary.

\%%@

6 x 22 (10}

\
®

“®

“®
“@.

“®

4
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d. INSTALLATION

1l
STUD BOLT

1) Install a new intake manifold gasket and the intake
manifold spacer to the stud bolts.

(21
GASKET

[1] (31

STUD BOLT INTAKE
MANIFOLD
SPACER
2) Tighten the intake manifold with the 8 x 50 mm flange
bolts, 8 mm flange nut and the 6 x 32 mm ftange bolt in
two or three steps as the specified torque. [1] INTAKE
MANIFOLD

TORQUE:

26.5 N'm (2.7 kgfem, 20 Ibf+ft) (8 x 50 mm flange bolts
and 8 mm flange nuts)

12 Nem (1.2 kgf-m, 9 Ibf-ft} {6 x 32 mm flange bolt)

NOTICE

Be sure not to be pinched the vacuum tube and fuel
tube.

FLANGE NUT (2)
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3)

4)

5)

Connect the 3.5 x 130 mm fuel tube to the intake mani-
fold.

Install the intake manifold upper cover with the 6 x 22
mm flange bolts in the numbered order. Be sure to
tighten them in two or three steps as the specified
torque.

Connect the 3.5 x 600 mm tube to the chamber volume
control valve.

11
3.5x 130 mm
TUBE

6 x 22 (10)

[1]

INTAKE
MANIFOLD
UPPER
COVER

[1] I1AB CONTROL [2]

DIAPHRAGM 3.5 x 600 mm
TUBE
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25. EXHAUST MANIFOLD

&)
a. REMOVAL [2] WIRE HARNESS CLIP  HO2S
. 4P CONNECTOR

1) Remove the silencer case (P. 5-103).

2) Disconnect the 4P connector from the HO2S and
remove the wire harness clip from the fuse box bracket.

3) Remove the HO2S from the left exhaust manifold.

[1]

LEFT EXHAUST
MANIFOLD
4) Disconnect the overheat sensor 2P connectors and
remove the overheat sensors from the each side of (1
haust ifold.
exhaust mantio 2P CONNECTOR
[2]
OVERHEAT
SENSOR

5) Remove the water return tubes and water tubes from
the both side of the exhaust manifolds.

(11
WATER
RETURN
TUBE

[2]
WATER TUBE

5-117



BF200A-225A

6) Remove the water relief tubes from the both side of the
exhaust manifolds.

7) Remove the four 8 x 40 mm and the four 8 x 60 mm
flange bolts, and remove the exhaust manifold to the

upper side.

NOTICE [l
_ . : EXHAUST
Take care not to shake the exhaust manifold on MANIFOLD
removal.

8 x 60 (4)
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b. EXPLODED VIEW

[2] ANODE
Replace the anode metal if it is
corroded excessively.

N AN ’
<
\
[3] EXHAUST MANIFOLD
[6] [5]
EXHAUST EXHAUST MANIFOLD
GUIDE SEAL GASKET
2

66.4 x 3.1 mm O-RING
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c. INSTALLATION

1)

2)

3)

4)

5)

6)

7)

Remove the extension case (P. 12-56).

Loosen the 8 x 30 mm, 8 x 100 mm and 6 x 120 mm
flange bolts from the water jacket and 6 x 40 mm flange
bolt from the exhaust guide (P. 8-3).

Set a new gasket to the exhaust manifold and loosely
tighten the 8 x 40 mm flange bolt to the lower corner of
the exhaust manifold.

Slide the gasket as shown and install the exhaust mani-
fold with the 8 x 40 mm flange bolts and the 8 x 60 mm
flange bolts.

After installing the exhaust manifold, tighten the 6 x 40
mm flange bolt (exhaust guide bolt), then tighten the 8
x 30 mm, 8 x 100 mm and 6 x 120 mm flange bolts
(water jacket cover bolts) (P. 8-3).

Install the water return tubes and water tubes to the left
and right exhaust manifolds.

Install the water relief tubes to the left and right exhaust
manifolds.

[1] EXHAUST GASKET

[2] GASKET

[3]
Loosely tighten here first,
then slide into a new gasket
between the exhaust mani-
fold and the engine.

[1]
WATER
RETURN
TUBE

[2] WATER
TUBE

[1]
WATER
RELIEF
TUBE
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8) Install the overheat sensors to the exhaust manifolds,
and connect the 2P connectors to the overheat sensors.

9) Install the HO2S to the left exhaust manifold and tight-
en it as specfied torque.

TORQUE: 43 N+m (4.3 kgf-m, 31 Ibf-ft)

10) Connect the HO2S 4P connector and install the connec-
tor to the connector holder of the fuse box bracket.

11) Clamp the HO2S harness clip to the fuse box bracket.

1]
<_ 2P CONNECTOR

[2]
OVERHEAT
SENSOR

(11
()" LEFT EXHAUST

é MANIFOLD

[2] HO2S

[2] HARNESS CLIP

[11
ap
f CONNECTOR

[3] HO2S
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6. ALTERNATOR/TIMING BELT/PULLEYS sF=00a.225a

1. ALTERNATOR 2. TIMING BELT/TIMING BELT DRIVE
PULLEY/DRIVEN PULLEYS

| 83 Nem (8.4 kgfem, 61 Ibfeft) |

[ 245 Nem (25.0 kgfem, 181 Ibf+ft) |

90 Nem
(9.2 kgfem,
64.4 |bfeft)

=

=
50 Nom 9.2 kghorn. T
64.4 Ibfeft) 0

39 Nem (4.0 kgfsm,
29 Ibf-ft}

rd S S

39 Nem (4.0 kgfem,
29 ibfeft)

44 Nem (4.5 kgfem,
33 Ibfeft)

(
@ q

¥
= S

o £57= )
=7 ~ =
e I8 ==
ST =~ (!ig!
N ‘@v.li'

ol 2 1

‘i‘i%’wﬁv :
L g
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a. ALTERNATOR ASSEMBLY INSPECTION
(With the aiternator assembly mounted on the outboard
motor)

NOTICE

Do not disconnect the battery terminals while the alternator
is running.

s Alternator assembly inspection must be made with the
assembly mounted on the outboard motor.

+ Replace the IC regulator when the battery voltage
exceeds 16V.

¢+ Before disconnecting the ACG fuse cable, be sure to dis-
connect the battery negative (-) terminal.

1
Check for following before starting the alternator assembly EL\I{TERNATOR INDICATOR LIGHT

inspection.

Battery condition and cable connection

\
(O O)
Alternator belt for looseness, cut and/or fraying (P. 3-24)
Alternator connector and ACG fuse cable for connection
Blown ACG fuse and 10A fuse
Open or short circuit in each harness and cable

1) Turn the ignition switch to ON and check whether the @
N
N g

alternator indicator light comes ON.

2) If the alternator indicator light does not come ON, dis-
connect the alternator connector, and short-circuit the
white/blue terminal of the harness side connector to the

ground. [11 ALTERNATOR (2]
4P CONNECTOR ALTERNATOR

3) If the indicator light still does not come ON, check the
following.
 Indicator light (P. 15-10)
s Remote control cable A for open or short circuit

4) Start the engine and check whether the alternator indi-

cator light goes OFF.

s The alternator is normal when the light goes OFF.

v If the indicator light is still ON, check each part of the
alternator and repeat the above steps 2 and 3.

s+ When the alert system functions while the alternator
is in operation, the warning buzzer sounds intermit-
tently.

1]
ALTERNATOR 4P CONNECTOR

2 1 [2]
(White/Blue)

—]

[3]
Viewing connector from
the front side
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6 mm NUT B TERMINAL

1) Disconnect the battery negative (-) cable. —
—
2) Remove the engine cover {P. 4-1). fa
Shd—r= T

3) Remove the silencer case (P. 5-103).

9
4) Disconnect the 4P connector from the alternator.
AN, =
5) Remove the 6 mm nut from the alternator B terminal \§ % <
and remove the ACG fuse cable. . ()
f A
[3] [4]
ACG FUSE
CABLE S 4P CONNECTOR
6) Loosen the 10 x 90 mm flange bolt and the 8 mm flange 1]
nut. 10 x 90 8 mm FLANGE NUT

7) Loosen the special adjuster bolt.

—

=2
7
™

=

A

(0!
9

[2]
SPECIAL ADJUSTER BOLT

8) Move the alternator to the engine side as full as it goes,
and remove the alternator belt.

i1l
ALTERNATOR BELT
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9) Remove the 10 x 90 mm flange bolt and the 8 mm
flange nut.

Remove the 6 x 16 mm flange bolt from the bracket,
and remove the alternator.

2]
10 x 90
[1]
8 mm FLANGE NUT
& 4N Tl
I/?"E' A
&> P

Y

NN
3‘ M "“%
[3] . KT/
ALTERNATOR /
(41 (5]
6x16 BRACKET
c. DISASSEMBLY: M1 2]
1) Remove the alternator pulley using the two offset 10 mm OFFSET U 22 mm OFFSET
WRENCH WRENCH
wrenched (10 mm and 22 mm) as shown.
2) Remove the 6 mm nut from the alternator B terminal 1 [2] 5 mm HEX NUTS
and remove the insulator bushing. TERMINAL
BUSHING [3]
3) Remove the three 5 mm hex nuts and the 5 x 8 mm /5x8mm
screw, and remove the alternator rear end cover. ; SCREW
(51
REAR
END COVER
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4)

5)

6)

7)

Remove the brush holder insulator.

Remove the two 4 x 6 mm screws and the brush holder

assembly.

Remove the three 4 x 25 mm screw-washers, 4 x 6 mm

screw and the IC regulator.

Remove the four 4 x 7 mm screw-washers and the recti-

fier assembly.

(1
REAR END

>+~ COVER
m
N

[3]

4 x6 mm i :
SCREWS (2) =

[4]
--—— BRUSH HOLDER
ASSEMBLY

[1]
&e+——4 x25 mm
E SCREW-WASHERS (2)

o S

IC REGULATOR

SCREW-
WASHERS (4)

(21
RECTIFIER
ASSEMBLY
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8} Remove the four 5 mm hex nuts and the rear housing. (1]

8 &<— 5mm HEX
NUTS (4)

[2]
INSULATORS

[3] /
REAR

HOUSING

9) Remove the rotor from the stator (drive end housing).

DRIVE END
HOUSING

10) Remove the rear bearing from the rotor.

[1]
REAR BEARING
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11) Remove the four 4.5 x 19 mm screws and bearing

retainer.

12} Support the stator housing in a vise, and drive out the
front bearing with a brass drift (commercially available)

and a hammer.

d. INSPECTION (Unit inspection)
« BRUSH HOLDER ASSEMBLY

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

brush holder assembly.

)] ,
45 x 19 mm
SCREWS (4)

[2]
BEARING
RETAINER

STATOR

DRIVE END
HOUSING

STANDARD

SERVICE LIMIT

10.5 mm (0.41 in)

9.0 mm (0.35 in)
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« RECTIFIER ASSEMBLY

+ Inspect the rectifier assembly by removing it from the
outboard motor.

Check for continuity between the B terminal and the respec-
tive P terminals (P1, P2, P3 and P4), and between the E ter-
minal and the respective P terminals (P1, P2, P3 and P4).
Note to check for continuity in two directions by reversing
the polarities.

There should be continuity only in one direction.
Replace the rectifier assembly as necessary.

+ 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.

[1]
E (GROUND)

P4

Pa
Pz

Ps

[2] Circuit diagram: B

(1]
E(GROUND)

STANDARD SERVICE LIMIT

14.2 - 14.4 mm (0.56 - 0.57 in) 13.8 mm (0.54 in)

4) If the measurement is less than the service limit,
replace the rotor.

+ STATOR
Inspect the stator by removing it from the outboard motor.
1} Check to see that there is continuity between the wires.

2) Check to see that there is no continuity between each
wires and the stator core.

[1]
ROTOR SHAFT

(2]
SLIP RINGS

STATOR CORE
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e. ALTERNATOR ASSEMBLY DISASSEMBLY/ASSEMBLY

(1]
REAR BEARING [2]

[3]

BEARING RETAINER

[5]
STATOR

ad [DRIVE END HOUSING]

FRONT
BEARING

[6]

ALTERNATOR

PULLEY
(7]
PULLEY
LOCK
NUT

91
BRUSH HOLDER 19
ASSEMBLY 4 x 25 mm [8]

SCREWS (2) STUD BOLT

(111
1IC REGULATOR

[12]
RECTIFIER ASSEMBLY

[16] [13]

INSULATOR BUSHING

\ SCREW WASHERs (4 {9
1171

5 mm HEX NUTS (3)

[14]
5 mm
HEX NUTS (4)
[15]
[18] REAR HOUSING
5x8 mm
SCREW
[19]
TERMINAL PLATE
[20] [21]
BRUSH HOLDER
REAR END COVER INSULATOR
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f. REASSEMBLY

1) If the bearings are removed, replace new bearings.
¢ With a hammer and the special tools, install a new
front bearing in the stator housing and apply grease
to the bearing.

TOOLS:
Outer handle A
Outer driver 52 x 55 mm

07749 - 0010000
07746 - 0010400

¢+ With a hammer and commercially available tools
shown, install a rear bearing in the rotor shaft and
apply grease to the bearing.

2) Install the front bearing retainer piate with the four 4.5 x
19 mm screws.

[1]1 OUTER
HANDLE (A}
07749 - 0010000

FRONT

[2] OUTER DRIVER
57 % B5 BEARING
07746 - 0010400
(1]
REAR
BEARING
\121
ROTOR
[1]
FRONT
BEARING
RETAINER
" [2]
> 45 x 19 mm
SCREWS (4)
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3) Install the rotor to the stator.

£)
111
- ROTOR
[2]
STATOR
DRIVE END
HOUSING
4) Install the rear housing to the stator with the four 5 mm
hex nuts. 8 )
e
/ 8 (2]
[1] 8 ¢ REAR HOUSING
5 mm HEX @
NUTS {4)

3] 5

INSULATOR
5} Install the rectifier assembly with the four 4 x 7 mm
screw washers. 11
RECTIFIER
ASSEMBLY
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6) Install the IC regulator with the two 4 x 26 mm screw-

washers and the 4 x 6 mm screw. 1]
4 x 25 mm
/ SCREW-WASHERS (2)

[2]
4x6mm
SCREW

i3l
IC REGULATOR  «is

7) Install the brush holder assembly with the two 4 x 6
mm screws, then install the brush holder insulator.

L

BRUSH
%3, HOLDER
"N ASSEMBLY

8) Install the rear end cover and the terminal plate with

the three 5 mm hex nuts and the 5 x 8 mm screw, then [1] (2]
install the B terminal insulator bushing with the 6 mm B TERMINAL 5 mm HEX
hex nut. INSULATOR NUTS
BUSHING (31
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9) Tighten the alternator pulley lock nut using the two off-
set wrenches (10 mm and 22 mm).

TORQUE: 110 N*m (11.2 kgf-m, 81 Ibfft)

g. INSTALLATION

1) Install the bracket with the 6 x 16 mm flange bolt, and
install the alternator and Ioosely tighten the 10 x 90 mm
flange bolt and 8 mm flange nut.

2) Install the alternator belt to the alternator and adjust the
belt tension by turning the special adjuster bolt.
Refer to P. 3-24 for the belt tension adjustment.

3) Atfter adjusting the belt tension, tighten the 10 x 90 mm
flange bolt and 8 mm flange nut to the specified torque.

TORQUE:
10 x 90 mm flange bolt: 44 N°m {4.5 kgf-m, 33 Ibf-ft)
8 mm flange nut: 26 N-m (2.7 kgf-m, 20 Ibf-ft)

2}
(1l 22 mm
10 mm OFFSET
WRENCH
[3]
PULLEY
LOCK NUT

1
8 mm FLANGE NUT

6x16 21
BRACKET

[1] ALTERNATOR BELT [2]
8 mm

FLANGE NUT

|
SPECIAL ADJUSTER BOLT
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4) Connect the 4P connector to the aiternator.

5) Connect the ACG fuse cable to the alternator B terminal
with the caulked part toward you.
Tighten the 6 mm hex nut to the specified torque so
that the ACG fuse cable not to touch the bracket as
shown.

TORQUE: 8 N'm (0.8 kgf-m, 5.8 Ibf-ft)

6) After installation, place the cover over the B terminal
securely.

COVER -
[51
[4] ALTERNATOR
BRACKET /
[6] 5 \
Clearance: [3]1 COVER

5-10 mm (0.2 - 0.4 in)

[3]

1]
4P CONNECTOR
[2]
1] ALTERNATOR
6 mm HEX NUT B TERMINAL
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2. TIMING BELT/TIMING BELT DRIVE

PULLEY/DRIVEN PULLEY

a. REMOVAL

1)

2)

3)

4)

5)

Disconnect the battery negative (-) cable.

Make sure the remote control lever is in “N” (neutral)
position.

Remove the following parts:

» Engine cover (P. 4-1)

+ Engine under covers (P. 4-5)
» Silencer case (P. 5-103)

» Throttle body (P. 5-107)

* Intake manifold (P. 5-112)

» Ignition coils (P. 3-5)

+ Spark plugs (P. 3-5)

» Alternator belt (P. 6-3)

Remove the main wire harness from the timing belt

covers.

Remove the bolts and the timing belt covers.

(11
RIGHT SIDE:

(5]
HARNESS CLIP

[6]
LEFT SIDE:

[2] BOLTS

5] /

HARNESS
cLip

{31
MAIN WIRE HARNESS

4]
TIMING BELT

l [4]
TIMING BELT
COVER
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6) Turn the crankshaft clockwise so that the goove of the <
crankshaft pulley lines up with the pointer. 5 $§‘??

2

;\K“IIIIIIIIII""' \!ﬁ
P —_— j D
s ﬁ Tl &

e

-E\‘,'\‘T-V

]
CRANKSHAFT
PULLEY

[3]
[1] GROOVE CRANKSHAFT

PULLEY

[2]
POINTER

T (€ N

e
A= AT

7} Check that the No.1 piston TDC marks on the both side (1]

of the timing belt driven pulleys and the pointers on the RIGHT SIDE: [3] [4]
timing belt back covers are aligned. POINTER No.1 TDC MARK
[2]
BACK
" COVER

[5]
LEFT SIDE: [3] POINTER

i21
BACK
COVER
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8) Remove the 16 x 43 mm bolt-washer using the special =
tools as shown.
[2] HOLDER HANDLE
NOTICE (1l 07JAB - 0010200
Do not use an impact wrench. Remove the 16 x 49 mm g(?k‘D"E'RO’:_E‘égHMENT'

bolt-washer while holding the crankshaft pulley with

the special tool. 07MAB - PY30100

Do not turn the crankshaft counterclockwise. ”
/\,_\
TOOLS: J\.._@ E,;"Il_‘f» ,
Holder attachment, 50 mm, offset 07MAB - PY30100 ly*ﬂ” —
ST
Holder handle 07JAB - 0010200 = ‘ —
A g )£ T
T = [3] CRANKSHAFT
B 2 PULLEY
e
e f) . (4]
N 16 x 49 mm
BOLT-WASHER

9) Remove the crankshaft puiley.
[11

16 x 49 mm
BOLT-WASHER

(2]
CRANKSHAFT
PULLEY

c = @%—J/Jj‘
| o

[ i
&

F = G

A= —r %Ig.;ﬂv
IR

o~

ENPES) =,

10) Loosen the timing belt tensioner bolt about one or one

and half turns, then remove the timing belt. 21
[11 TIMING BELT
CAP TENSIONER BOLT

[3]
TIMING BELT TENSIONER PULLEY
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11) Disconnect the woodruff key, then remove the timing
belt guide plate, timing belt drive pulley. Before remov-
ing the timing guide plate, remove the 6 x 16 mm
flange bolt and the CKP sensor.

(2]
WOODRUFF KEY

1]
TIMING BELT [ﬂ/

GUIDE PLATE

{3]
TIMING BELT

a0 4+~ DRIVE PULLEY

[4]
TIMING GUIDE
PLATE

6x16

{5]

6-18
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+ TIMING BELT DRIVEN PULLEYS REMOVAL

Using the special tool as shown, remove the 12 x 35 mm
bolt-washer and timing belt driven pulley.

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

« TIMING BELT TENSIONER PULLEY REMOVAL

Remove the cap and timing belt tensioner bolt, then remove
the timing belt tensioner pulley.

+ IDLER PULLEY A, IDLER PULLEY B REMOVAL

Remove the caps and idler pulley bolts, then remove the
idler pulleys.

[2]

TIMING BELT
DRIVEN PULLEY

[1}
12 x 35 mm
BOLT-WASHER

[31 LOCK NUT WRENCH,
56 mm
07LPA - ZV30200

[2]

BOLT

/é

TIMING BELT (31.

TENSIONER S TIMING BELT
> )

1 — =

TENSIONER
~ 7— PULLEY

1]

CAP

(3]
IDLER

=
PULLEY A %

[2] CAP

IDLER BOLTS
4]
IDLER PULLEY B

N
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b. EXPLODED VIEW

+ Degrease, clean and/or lubricate the parts marked with

*1 according to the DEGREASING/CLEANING/LUBRICA-

TION instructions. Do not lubricate any part unless
instructed to do so (P. 6-22).

(1l
TIMING BELT IDLER BOLT

[ 83 Nem (8.4 kgfem, 61 Ibfft) |

[2] IDLER PULLEY A

*1
[10] y *1
TIMING BELT
TENSIONER BOLT —— e
39 N°m (4.0 kgfem,
29 Ibfsft) [11
TIMING BELT IDLER BOLT
(91
TIMING BELT — [4]
SENSIONER IDLER PULLEY B
PULLEY (51
4P CONNECTOR (61

TDC SENSOR 1/
— TDC SENSOR 2

5x14(2)
) “ 6x16
2P CONNECTOR m\;im
L el
"%. B (71
i) ‘= 7 g 11297 cKkp SENSOR
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[1]

[2]

2
TIMING BELT TIMING BELT

COVER BOLTS COVERS

{14] 12 x 35 mm
BOLT-WASHER

[13] R. TIMING BELT

DRIVEN PULLEY @ >
[

{51 WOODRUFF /

KEY el

[12] /

TIMING BELT

111
BACK COVER

(3]
16 x 49 mm BOLT-WASHER

[ 245 Nem (25 kgfem, 181 Ibfeft) |

[6]
CRANKSHAFT PULLEY*1

[4]

L. TIMING BELT
DRIVEN PULLEY
[51 WOODRUFF

[5]
WOODRUFF KEY

TIMING BELT GUIDE
PLATE*1

8 x 29 mm SPECIAL BOLTS (4}

[91
TIMING BELT DRIVEN PULLEY*1

[10]
TIMING GUIDE PLATE*1
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c. DEGREASING/CLEANING/LUBRICATION

Be sure to degrease, clean or lubricate the following parts
before installation.

<16 x 49 mm bolt-washer>
s  Wipe the stain of entire surface of the bolt~washer (espe-
cially the washer and the crankshaft pulley mating

suface) with a clean shop towel.

+ Apply engine oil to the flanged part of the bolt and the
washer mating surface.

s Apply engine oi! to the threaded part of the bolt.

» Do not apply engine oil to the washer and the crank-
shaft pulley mating surface.

<Crankshaft pulley>

s+ Remove oil from the bottom of the crankshaft pulley
boss using a degreasing cleaning agent.

« Wipe the stain of bolt-washer mounting surface on the
crankshaft pulley using a clean shop towel.

« Do not contaminate the belt installation parts with oil.
<Timing belt guide plate>

+ Remove oil from the crankshaft pulley and the timing
belt guide plate mating surface tuoroughly using a
degreasing cleaning agent.

+ Do not contaminate the belt installation parts with a
degreasing cleaning agent.

<Timing belt drive pulley/timing guide plate>

+ Wipe the stain of entire surface of the timing belt drive
pulley and the timing belt guide plate using a clean shop
towel.

<Crankshaft>

+ Spray a degreasing cleaning agent over a clean shop
towel, and wipe the entire surface of the crankshaft to
remove oil thoroughly.

« Do not let the oil seals and other rubber parts get
sprayed or contaminated with the degreasing cleaning
agent.

+ Do not spray the degreasing cleaning agent directly
over the crankshaft. Be sure to wipe the crankshaft
with a clean shop towel sprayed with the degreasing
cleaning agent.

O : 1] WIPE WITH SHOP TOWEL.

x :[2] DEGREASE.

@ :[3] LUBRICATE WITH OIL.

000

OO
O
@]
[6] X X
TIMING BELT
GUIDE PLATE
X X
X X
X X
[8] X
TIMING H]X
GUIDE PLATE x
X X

\ﬁxﬂé
X
X X

X X X X X X X

IF ;

X X
|
X X 7]
TIMING BELT
—
X X DRIVE PULLEY
X X
X
X
I X
XX
><>< X
X o>
! « 9]
PIN
XX X
><>< X
><>< X
v Ix [10]
X CRANKSHAFT
X

[4]
16 x 49 mm
BOLT-WASHER

[5]
CRANKSHAFT
PULLEY

0000

'OO
O
O

6-22



BF200A-225A

« TIMING BELT DRIVEN PULLEYS INSTALLATION (2]
] 12 x 35 mm
1) Apply engine oil to the threaded part and the seat of the BOLT-WASHER
12 x 35 mm flange bolt. 1]

TIMING BELT

2) Install the timing belt driven pulley and align the No.1 DRIVEN PULLEY

TDC “I" mark on the driven pulleys with the “1” mark
on the timing belt lower cover.

3) Using the special tool as shown, tighten the 12 x 35 mm
bolt-washer and timing belt driven pulley.

TORQUE: 90 N-m (9.2 kgf-m, 67 Ibf-ft)

TOOL: S. TOOL
Lock nut wrench, 56 mm O7LPA - ZV30200 [3]1 LOCK NUT WRENCH,
56 mm

07LPA - ZV30200

« TIMING BELT TENSIONER PULLEY INSTALLATION

Install the timing belt tensioner pulley and loosely tighten CAP —»@
the timing belt tensioner boit. After installing a timing belt,
instali the cap on the pulley.

[21

TIMING BELT — [31

TENSIONER TIMING BELT

BOLT =, gﬁwféewsn
e

+ IDLER PULLEY A, IDLER PULLEY B INSTALLATION

[1] CAP 2] R [1] CAP
Install the idler puileys and tighten the idler pulley bolts to IDLER BOLTS
the specified torque, then install the caps on the pulleys.
TORQUE: 3]
Idler pulley A: 83 N°m (8.4 kgf-m, 61 Ibf-ft) IDLER PULLEY A (4]

Idler pulley B: 39 N*m (4.0 kgfem, 29 Ibf-ft) \ IDLER PULLEY B
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TIMING BELT DRIVE PULLEY INSTALLATION

Before installing the timing guide plate, drive pulley and
timing belt guide plate, refer to P. 6-22 and be sure to
degrease, clean or lubricate the parts.

n

2)

3)

Install the timing guide plate on the crankshaft, then
tighten the CKP sensor with the 6 x 16 mm flange bolt.

Install the timing belt drive pulley by aligning the pin on
the pulley in the long hole in the guide plate.

Align the key groove in the crankshaft with the key
groove in the drive pulley, and install the 4.5 x 38.56 mm
key.

[1] [2]

TIMING BELT 4.5 x 385 mm
GUIDE PLATE m/ KEY

3]

TIMING BELT

4« DRIVE PULLEY

6x16

{1 [2]
TIMING BELT PIN (3]
DRIVE PULLEY LONG HOLE

~

0

[5] The guide plate must not turn larger than
the distance equal to the drive pulley pin
moving in the long hole in the guide plate.

o

[4]
TIMING GUIDE
PLATE

[6] (1]
TIMING GUIDE TIMING BELT
PLATE DRIVE PULLEY
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1)

2)

3)

TIMING BELT INSTALLATION

Clean the timing belt pulleys, and the upper and lower
covers.

Set the timing belt driven pulleys to No. 1 TDC by align-
ing the TDC marks on the timing belt driven pulleys
with the pointers on the timing beit back cover.

Set the timing belt drive pulley to TDC by aligning the
TDC mark on the tooth of the timing belt drive pulley
with the pointer on the crankcase.

[1] LEFT BANK: 2]

“1” MARK

(3]
No. 1 TDC MARK

(4]
TIMING BELT
BACK COVER

[5]

TIMING BELT
DRIVEN
PULLEY

[6]

RIGHT BANK: f21

“1” MARK
(3]

[5]

TIMING BELT
DRIVEN
PULLEY

[1]
POINTER

:f/ [2]
TDC MARK
A

TIMING BELT
DRIVE PULLEY
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4)

5)

6)

7)

Install the timing belt in a counterclockwise sequence
starting with the drive pulley. Take care not to damage
the timing beit when installing the belt.

-1 Drive pulley ®

-2 Idler pulley B

-3 Left timing belt driven pulley ©

—4 |dler pulley A ©@

-5 Right timing belt driven pulley ®

-6 Timing belt tensioner pulley &

Install the timing belt guide plate and crankshaft pulley
and loosely tighten the 16 x 49 mm bolt-washer.

Clean any oil off the inside face of the crankshaft pui-
ley, and apply lubricant to the 16 x 49 mm bolt-washer
(P. 6-22).

install the crankshaft pulley, and tighten the 16 x 49
mm bolt-washer to the specified torque with using the
special tools. Do not use the impact wrench.

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

— Hold the pulley with the holder handle and attach-
ment.

— Tighten the bolt with a torque wrench.

— Be sure to degrease, clean or iubricate the drive pul-
ley, crankshaft pulley and the 16 x 49 mm bolt-wash-
er (P. 6-22).

TOOLS:
Holder attachment, 50 mm, offset 07MAB -~ PY30100
Holder handle 07JAB - 0010200

[11
16 x 49 mm
BOLT-WASHER

[1] HOLDER ATTACHMENT,
50 mm, OFFSET
07MAB - PY30100

[4]
CRANKSHAFT
PULLEY

[2] TORQUE
WRENCH

[3] HOLDER HANDLE
07JAB - 0010200

[5] 16 x 49 mm

BOLT-WASHER
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8)

9)

10)

11)

Tighten the timing belt tensioner bolt to the specified
torque, and install the cap on the pulley. (P.6-23)

TORQUE: 39 N-m (4.0 kgf-m, 29 Ibf-ft).

Turn the crankshaft pulley clockwise so the groove of
the crankshaft pulley lines up wiht the pointer.

Make sure the No. 1 piston TDC marks on the both side
of the timing belt driven pulleys and the pointers on the
timing belt covers are aligned when the groove of the
crankshaft pulley lines up with the pointer on the
crankcase.

If the alignment marks do not align, remove the timing
belt and repeat the timing belt installation steps.

[2]
POINTER

(3]
CRANKSHAFT
PULLEY

[2] POINTER

[4] CRANKCASE

[1] LEFT BANK:

[5] TIMING BELT DRIVEN PULLEY

(6]
RIGHT BANK: [2]
POINTER
[4]

TIMING
BELT
COVER

[2] POINTER

[3]
No. 1 TDC MARK

[5] TIMING BELT
DRIVEN PULLEY
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2. EXPLODED VIEW
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1.

1)

2)

3)

4)

5)

6)

REMOVAL

Remove the following parts.

— Engine cover (P. 4-1)

— Front separate case (P. 4-3)

— Engine under cover (P. 4-5)

— Cover lock cable/bracket (P. 4-10)

— Fuel strainer (low) (P. 3-10)

— Silencer case (P. 5-103)

— Throttle body/intake manifold (P. 5-107, 112)

— Exhaust manifold (P. 5-117)

— Vapor separator (P. 5-84)

— Cover lock cable/engine cover bracket (P. 4-10)

— Gear case assembly (P. 12-3)

— Lower rubber motor mounting (P. 12-59)

— Extension case (P. 12-59)

— Qil pan/Exhaust pipe/Water tube (P. 13-2)

— Remote control cable (P. 16-1)

— Switch panel wire harness and indicator wire har-
ness (P. 17-24)

Disconnect the negative (-) and the positive {+) cables
of the starter cable from the battery.

Shift the remote control lever in N {neutral) position.

Relieve the fuel pressure. (P. 5-69)

Remove the 6 mm hex nut from the alternator B termi-
nal, and disconnect the ACG fuse cable from the alter-
nator.

Remove the ACG fuse cable from the harness clamp.

[1]1 B TERMINAL [2] ALTERNATOR

{31

6 mm
HEX NUT
[4] ACG FUSE CABLE
[1] [2] WIRE HARNESS BAND
VIRE Ol ® —
HARNESS CLIP
/

{31 ACG FUSE CABLE
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7)

8)

9)

Disconnect the HO2S 4P connector from the connector
holder of the fuse box bracket.

Remove the wire harness clip of the HO2S harness
from the fuse box bracket.

Remove the three 6 x 14 mm flange bolts from the fuse
box bracket, then remove the ACG fuse box and the
fuse box together with the fuse box bracket.

10} Remove the starter cable from the harness clamp.

11) Disconnect the PGM-FI main relay connectors (2P, 4P,

6P).

12) Disconnect the power tilt relay 1P connector and

remove it from the wire harness clamp.

[1] WIRE HARNESS CLIP [2] HO2S
ap

CONNECTOR

[3]

4] HO2S
FUSE BOX BRACKET

[11 ACG FUSE BOX

[2]
FUSE BOX BRACKET

[3] FUSE BOX

1]
PGM-FI MAIN RELAY CONNECTOR (2P, 4P, 6P)

»

[3]
POWER TILT
RELAY 1P
CONNECTOR

[4] STARTER CABLE
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13) Disconnect the starter motor S terminal.

[1] 8 mm HEX
14) Remove the 8 mm hex nuts and washer from the starter NUT (2)
motor B terminal, and disconnect the starter cable from 10 x 110
the starter motor. 131 [2]
STARTER
15) Disconnect the L. water return tube from the left CABLE

exhaust manifold.

16) Remove the 10 x 110 mm flange boit and the 10 x 90
mm flange bolt and the starter motor.

NOTE

When removing the bolts, take care not to damage the
L. water return tube. STARTER

[5]

S TERMINAL
71 /
59.4 x 3.1 mm [8]
O-RING WATER
RETURN
TUBE
17) Remove the ground bolt of the starter cable (battery
ground cable terminal).
[1]
18) Remove the two 6 x 14 mm flange bolts, remove the CABLE BRACKET
cable bracket and the starter cable plate.
6x14 6x14
19) Remove the four 8 x 256 mm hex bolts and the front
cover bracket. \ [2]
STARTER CABLE

[4] STARTER
FRONT (5]
COVER G?& GROUND (BATTERY
BRACKET BOLT GROUND
T CABLE

(8] - TERMINAL)

8 x 25 mm WASHER (4)

HEX BOLTS (4)
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20) Disconnect the ECM connectors (26P, 34P, 12P).

21) Disconnect the water separator 2P connector (Bu), and

disconnect the wire from the wire harness clip.

22) Disconnect the fuel tube B, and remove the water sepa-

rator with the suspension from the bracket.

23) Attach the engine hanger chains to the engine hangers.

[1]
WATER SEPARATOR
2P CONNECTOR

N\ =
3

[2]
ECM
CONNECTORS
[4]
WIRE HARNESS CLIP [5]
WATER SEPARATOR
[1] BRACKET (2] FUEL TUBE B
[3]
WATER
SEPARATOR
[4] SUSPENSION
- [2]
)\  ENGINE HANGER
ENGINE .
HANGERS (3) /f (I CHAINS
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24) Remove the two 10 mm flange nuts, two 10 x 55 mm

25

-

26)

27)

flange bolts and the two 12 x 95 mm flange bolts from
the engine assembly.

NOTICE

Check to attach the engine chains to the engine hanger
securely.

Remove the following bolts from the under side of the
engine mounting case.

10 x 60 mm hex. bolts (two)

10 x 85 mm hex. bolt (one)

12 x 65 mm hex. bolt (one)

12 x 120 mm hex. bolts {(two)

10 x 70 mm flange bolts (two)

10 x 120 mm flange bolt (one)

12 x 120 mm flange bolts {two)

Lift up the engine assembly slowly with a hoist, and
remove the engine from the engine mount case.

NOTICE

When lift up the engine assembly, take care to keep the
engine level.

Remove the 10 x 16 mm dowel pin, 14 x 15 mm dowel
pin and the engine mounting case gasket.

12 x 95 (2)

10 x 55 (2)

[1
10 mm
FLANGE NUT

[1]
10 x 16 mm
DOWEL PIN

[2]
14 x 15 mm
DOWEL PIN

[3]

ENGINE
MOUNTING
CASE GASKET

(4]

o

zi f‘L EI%EN%NG
. 8 ca

Y/
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2. EXPLODED VIEW

11
10 mm FLANGE NUT

12 x 95
10 x 55 (2)

10 x 110

[3] 14 x 15 mm

DOWEL PIN

[4]
MOUNTING CASE GASKET

Do not reuse.

- [5]

MOUNTING CASE

i
ﬂ@gﬂ

10x60 mm (g \
HEX BOLT (2) 12 x 65 mm 10 x 120
HEX BOLT
12 x 120 (2)
(71

12 x 120 10 x 70 (2)
HEX BOLT (2)
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3.

1)

2)

3)

4)

5)

INSTALLATION

Remove the 6 mm snap pin and the link rod from the
shift arm before installing the engine assembly.

Remove the 6 x 16 mm flange bolt from the sift shaft B
and remove the shift arm.

Remove the two 6 mm flange bolts and the seal holder
assembly, and remove the shift shaft B from the back
side of the engine assembly.

Turn the cutout of the shift shaft A spline as shown.
(This position shows the shift shaft A is in the neutral
position.)

Install the shift shaft A and B by aligning the punch
mark on the shift shaft A with the punch mark on the
shift shaft B.

NOTICE

¢« 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 instal-
lation.

¢+ Note that proper shifting cannot occur unless the
punch marks are aligned.

(] 6
60mmSNAPPIN g=— °X1

(2] 6 mm WASHER
[3] SHIFT ARM D4

o < P

[4] 14 x 26 x 6 mm
',;'(')\'g OIL SEAL

6 mm
FLANGE
BOLTS (2)
[8]
[SGI!AL LZG.S X 2.4 mm
O-RING
HOLDER ‘ /
ASSEMBLY =
[9] V
SHIFT SHAFT B
(1]
Viewing from the lower 121
side of the mounting case. CUTOUT

/

[3] SHIFT SHAFT A

(1
SHIFT SHAFT B

(2]
SHIFT SHAFT A

ALIGNMENT MARKS
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6)

7)

8)

9)

Set the 10 x 16 mm dowel pin and the 14 x 15 mm
dowel pin to the mount case.

Install a new mount case gasket.
Install the engine assembly slowly to the mount case.

Be careful not to let the shift shaft B position come out
of alignment.

Tighten the bolts from the under side of the mount case
in the numbered order to the specified torque.

10) Before tighten @ 10 x 120 mm flange bolt, apply

engine oil to the threaded part and the seating surface
of it.

TORQUE:

44 Nem (4.5 kgf-m, 33 Ibf-ft): 10 x 60 mm flange bolt,
10 x 70 mm hex bolt,
10 x 85 mm hex bolt,
10 x 120 mm flange bolt
64 Nem (6.5 kgfm, 45 Ibf-ft): 12 x 65 mm hex bolt
12 x 120 mm hex bolt
12 x 120 mm flange bolt

[1]
10 x 16 mm
DOWEL PIN

[2]
14 x 15 mm
DOWEL PIN

[3]
MOUNT CASE
GASKET

o ,

=TT/
E_*Ll’

(Y

T

JA}

1 0)) W)Y S

fia))
(s)m

) .

@—mw

»)_mm»
(2
>
(2}
m

®

12 x 120 10 x 120

12 x 120

[1
12 x 120 mm
HEX BOLT

12 x 120 mm
HEX BOLT

[3]
12 x 65 mm
HEX BOLT

[4] 10 x 60 mm
HEX BOLT

[5]
Viewing from the lower side of
the undercase.
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11) Asthe @ and @ flange bolts are tightened with the
starter motor together, so install the new 59.4 x 3.1 mm
O-ring to the starter motor and set the starter motor on
the engine assembly.

Tighten the bolts and nuts to the upper side of the

engine assembly in the numbered order to specified 10 x 90 ]
torque. STARTER
TORQUE: MOTOR
10 x 55 mm flange bolts
10 x 30 mm flange bolts
10 x 110 mm flange bolts: 44 N-m (4.5 kgf-m, 33 Ibf-ft}
12 x 95 mm flange bolts: 64 N-m {6.5 kgf-m, 45 Ibf-ft}
10 mm flange nut: 44 N-m (4.5 kgf'm, 33 Ibf-ft}
10 x 110
10 x55
[2]
10 mm
FLANGE NUTS

(1]
STARTER
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12)

13)

14

—

15)

16)

17)

Install a new 26.9 x 2.4 mm O-ring to the seal holder
assembly, and apply the grease to it.

Install the seal holder on the shift shaft B so that the
shift shaft B does not tilt on the mount case.

Tighten the shift holder assembly with the 6 mm flange
bolts.

Tape the shift shaft B as shown. Apply the grease to the
lip part and the circumference of the 14 x 26 x 6 mm oil
seal, and install the oi! seal to the shift shaft B so that
the oil seal lip part toward lower side.

After installing the seal holder assembly, tighten the
shift arm to the shift shaft B with the 6 x 16 mm flange
bolt.

Install the link rod to the shift arm with the 6.0 mm snap
pin.

Make sure the detent spring roller is in the shift arm
groove, and the shift arm end should align with the
neutral switch end.

[1114 x 26 x 6 mm

OIL SEAL
[— 3

S i JLr
LIP PART

HOLDER E
[5) ‘ o~
SHIFT SHAFT B O-RING
2]
6 mm WASHER
6x 16
[1] 6.0 mm SNAP PIN
[10]
[3] SHIFT ARM \1 SHIFT ARM

[5]
LINK ROD

[6]

SEAL
HOLDER

[9]

SHIFT SHAFT
(8]
26.9x 2.4 mm
O-RING
(1 [3]
CLIP DETENT NEUTRAL SWITCH
SPRING ROLLER

[6] SHIFT ARM

7-11



BF200A-225A

18) Install the front cover bracket to the engine with the

four 8 x 25 mm hex bolts.

19) Route the starter cable, and tighten the battery ground

cable with the ground bolt (P. 2-42).

20) Install the cable bracket and the starter cable plate with

the 6 x 14 mm flange bolts.

21) Install the exhaust manifolds (P. 5-120)

22) Tighten the starter cable terminal to the starter motor B
terminal securely with the 8 mm hex nuts, and cover it

with the cover.

TORQUE: 10.8 N°m (1.1 kgf-m, 7 Ibfft)

23) Connect the S terminal harness to the starter motor S

terminal, and connect the L. water return tube.

11

CABLE
BRACKET

6x14(2)

[4]
FRONT

COVER G&
\

BRACKET T

[5]
9] 8 x 25 mm HEX
BOLTS (4)

{2]
STARTER CABLE
PLATE

)

[8]
[6] BATTERY
GROUND
BOLT CABLE

(71

8 mm
GROUND
WASHER (4) POINT

[2]

(11 8 mm HEX NUT (2)

RUBBER
COVER

i3]
STARTER
CABLE

[6]
B TERMINAL

(4] TERMINAL

(8]

L. WATER
[71 RETURN
S TERMINAL TUBE
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24) Install the fuse box bracket with the three 6 x 14 mm
flange bolts.

25) Connect the HO2S 4P connector and fix the connector
to the connector holder. Clamp the HO2S harness to the
fuse box bracket.

26) Connect the PGM-FI main relay 2P, 4P and 6P connec-
tors.

27) Connect the power tilt relay 1P connector.

28) Clamp the starter cable and the power tilt relay securely
(P. 2-38).

(2]
FUSE BOX BRACKET

[11 ACG FUSE BOX

6x14(3)

[3]
FUSE BOX

[1]1 FUSE BOX BRACKET

[21 HO2S
ap
CONNECTOR

[31 HO2S

(1l
PGM-FI MAIN RELAY CO

LY~ -
B |

[3]
POWER

TILT RELAY

1P CONNECTOR

NNECTOR (2P, 4P, 6P)

(2]

WIRE
HARNESS
CLAMP

— "“‘ f"‘

[4]
STARTER CABLE
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29) Tighten the ACG fuse cable to the alternator B terminal
with the 6 mm hex bolt securely, and cover it with the
cover.

30) Attach the ACG fuse cable not to contact with the alter-
nator bracket. Clearance should be about 5 - 10 mm
(0.2 -0.4in).

31) Clamp the ACG fuse cable with the wire harness clip
and the wire harness band.

32) Connect the switch panel wire harness 14P connector
and the indicator wire harness 3P connector. Fix the
connectors to the connector bracket A and clamp the
wire harness.

33) Clamp the switch panel wire harness and the indicator
wire harness with the wire harness clip together.

[1] B TERMINAL

[2] ACG FUSE CABLE

[1]

BRACKET /

[3]

Clearance: / \

5-10 mm

(0.2-0.41in) 5 [4] B TERMINAL

[2] ALTERNATOR

RUBBER COVER

[2] WIRE HARNESS BAND

[3] ACG FUSE CABLE

[1]

INDICATOR

WIRE HARNESS
~

[4]

WIRE HARNESS CLIP [5] SWITCH PANEL CABLE

[2] CONNECTOR
BRACKET A

/

[3]
CONNECTOR
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34) Route the starter cable so that the white tape end on

. . ) [2]
tzr; cable is on the side of the front cover bracket (P. 17 WHITE TAPE
O /

[1] STARTER
/ CABLE

[3] FRONT COVER
BRACKET

35) Pass the indicator wire harness, switch panel wire har- 1 [2]
ness, starter cable and the fuel tube through the under- REMOTE CONTROL REMOTE CONTROL CABLE
case grommet A, and install the grommet to the front CABLE (SHIFT SIDE)  (THROTTLE SIDE)
cover bracket (P. 17-25).

\(_\é [3]
36) Position tie-wrap bandson the switch panel wire har- :_':IADF:ﬁ‘:ggR WIRE
ness and indicator wire harness at the inside of the [5]
undercase grommet A (P. 17-25). FUEL TUBE \ (4]
SWITCH PANEL
WIRE HARNESS
[6] [71

STARTER CABLE GROMMET
(Viewing from out side)

37) Install the remote control cable plate with the 6 x 16 1]
mm hex bolt. ), REMOTE CONTROL
Check the fuel tube not to be pinched with the under- QA CABLE PLATE
case grommet A and the remote controi cable plate. S &

38) Install the remote control cables so that the cables align [11 REMOTE CONTROL CABLE PLATE
with the groove of the remote control cable plate.

e

[2] REMOTE CONTROL CABLE
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39) Install the shift pivots to the shift link and the throttle
arm.

40) Install the water separator to the suspension, then [2] FUEL TUBE B

install it to the bracket, and connect the fuel tube B.
[3}
WATER
SEPARATOR

41) Connect the water separator 2P connector and clamp
the harness.

[4] SUSPENSION

42) Connect the ECM 26P, 34P and 12P connectors.

43) After installing the engine, adjust the shift controi cable

and the throttle control cable (P. 3-18). (1
WATER SEPARATOR
2P CONNECTOR

\ K/:

/
X
O

[2]

ECM
CONNECTORS \\
j\ [3]
ECM
(41
WIRE HARNESS CLIP (5]
WATER SEPARATOR

7-16



8. WATER JACKET/RELIEF VALVE/FLUSHVALVE  sF=ooa-225a

1. WATER LINE DESCRIPTION 3. RELIEF VALVE
2. WATER JACKET 4. FLUSH VALVE

%
D

=
4 (@
E =
S
&
(@)
)
>
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1. WATER LINE DESCRIPTION

(2]
EXHAUST
MANIFOLD

1]

[5]

THERMOSTAT
3]
21 _ INLET
EXHAUST ' WATER
MANIFOLD LINE
4]
OUTLET
5] | WATER LINE
RELIEF VALVE
6]
- ~ WATER
CYLINDER JACKET
BLOCK !I?I-]IERMOSTAT
JACKET
\
2]
L EXHAUST
MANIFOLD
[5]
RELIEF VALVE
n2]
— VAPOR
SEPARATOR

|—>|'

FLUSH VALVE

[16]
EXHAUST CASE

WATER TUBE

[15] J/ (4]
OIL PAN OVERFLOW
[18] / ~— 171
WATER PUMP
[19]
WATER SCREAN
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2. WATER JACKET
REMOVAL/INSTALLATION
1) Remove the engine (P. 7-1).

2) Remove the bolts and the water jacket from the engine mount case.
3) Always use a new gaskets and install the water jacket.

(1] [21 ]
LEFT WATER JACKET RIGHT WATER JACKET

[3]
GASKET

[3]
GASKET

[5]
EXHAUST GUIDE SEAL (2}

C> EE4I3IGINE MOUNT CASE

o

V- /
2
@‘ [6]

EXHAUST
GUIDE (2)

8 x 30 {2}

-+—— 8x30(2)

&
J

6 x 40
8 x 100

- (C—m

;

8 x 100
6 x 120 (3) 6 x 40 6 x 120 (3)
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3. RELIEF VALVE
DISASSEMBLY/REASSEMBLY

1) Remove the engine cover (P. 4-1).

2) Disconnect the water outlet tube from the right relief valve.

3) Remove the bolts and the relief valve.

4) Always use a new O-ring and gaskets and install the relief valve.

1]
6x22 RELIEF VALVE SPRING
6x32(2 [l
x32(2) RELIEF VALVE SPRING (21
WATER OUTLET TUBE
3]
4] RIGHT RELIEF
RELIEF VALVE VALVE COVER
[5]
GASKET
61 A=
LEFT RELIEF %
VALVE COVER
&
GASKET

33.6x2mm
[71 O-RING
e
O-RING o not reuse.

Do not reuse.
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4. FLUSH VALVE

DISASSEMBLY/REASSEMBLY

1)
2)
3)
4)

Remove the engine cover (P. 4-1).
Remove the engine under cover (P. 4-5).
Remove the bolts and the flush valve.
Install a new O-ring and the flush valve.

[1]
FLUSH VALVE CASE

[4]
FLUSH VALVE TUBE

12] /
FLUSH VALVE SPRING {/) f U

FLUSH VALVE

(5]

TUBE CLAMP
D10.5
(6]
16 mm
O-RING 12.5 mm TUBE CLIP B1
(8l
FLUSH VALVE
COVER
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9. CYLINDER HEAD/VALVES

5. VALVE SEAT RECONDITIONING
6. CYLINDER HEAD REASSEMBLY

7. CYLINDER HEAD ASSEMBLY

1. CYLINDER HEAD ASSEMBLY REMOVAL
2. CYLINDER HEAD DISASSEMBLY

3. INSPECTION

INSTALLATION

4. VALVE GUIDE REPLACEMENT

39.2 Nem (4.0 kgfem, 29 Ibfft)+50°+53" |

)

vy

sl
! 'ﬂ\u

o C
) 9 a%yé

)

[12 Nem(1.2 kgfem, 9 Ibf+ft) |
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1.

CYLINDER HEAD ASSEMBLY

NOTICE

L

1)
2)

3)

4)

5)

6)

7)

Cylinder head assembly removal/installation must be
made when the engine is cold.

Set the timing belt driven pulley at the top dead center of
the compresion stroke of the No.1 cylinder before
removal/installation of the cylinder head assembly (P. 3-
7).

Disconnect the battery negative (-) terminals.
Shift the remote control lever in N {neutral) position.

Turn the crankshaft pulley clockwise, and set it at the
top dead center (TDC) of the compresion stroke of the
No.1 piston.

Remove the following parts.

Engine cover (P. 4-1)

Engine undercover (P. 4-5)

Ignition coils (P. 3-5)

Spark plugs (P. 3-5)

Silencer case (P. 5-103)

Intake manifold (P. 5-112)

Throttle body (P. 5-107)

Exhaust manifolds (P. 5-117)
Alternator belt (P. 6-3)

Timing belt (P. 6-15)

Fuel pump (low pressure side) (P. 5-94)
Vapor separator/Fuel pump (high pressure side)
(P. 5-81)

s Fuel pipe and injectors (P. 5-74)

Disconnect the TDC sensor 4P connector.

Using the special tool, remove the 12 x 35 mm bolt-
washer and the timing belt driven pulley.
Take care not to loose the woodruff key.

TOOL:

Lock nut wrench, 56 mm 07LPA - ZV30200

Remove the 8 x 29 mm special bolts, and the timing
belt driven pulley back cover.

)]
TDC SENSOR < 8 s
4P CONNECTOR ——\ ), A

[1] 12 x 35 mm
BOLT-WASHER

~
[2] LOCK NUT

WRENCH, 56 mm (3] TIMING BELT
07LPA -~ ZV30200 DRIVEN PULLEY
[
12 x 35 mm
BOLT WASHER
[2]
TIMING BELT —
DRIVEN PULLEY (T3, [3]
N 8x29 mm
= SPECIAL
[4] BOLTS (2)
WOODRUFF
KEY

i5]
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8) Remove the eight 6 x 35 mm flange bolts from the each
cylinder head cover, then remove the cylinder head
cover. 6 x 35 (8)

[1]
CYLINDER
HEAD
COVER

9) Remove the 12 x 163 mm bolit-washers in the num-
bered order in the two or three steps.

[1]

12 x 163 mm
BOLT-WASHER

3
O

ﬁ ®
O

- ®
O

@
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10) Remove the cylinder head assembly, and remove the

cylinder head gasket and the four 16 x 22 mm dowel [11

pins. 16 x 22 mm

Take care not loose the oil control orifice and the dowel DOWEL PIN (4) [2]
CYLINDER

pins.
HEAD GASKET

[4]
OIL CONTROL
ORIFICE
11) Remove the injector base, packing and the two 10 x 12
mm dowel pins.
[1
10 x 12 mm
DOWEL PIN (2)
[2]
INJECTOR
BASE

[4]
GASKET

31
e NOT 8
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2. CYLINDER HEAD DISASSEMBLY
- ROCKER ARM REMOVAL

1) Loosen the adjusting lock nuts, and the adjusting
Screws.

2) Loosen the bolts in the numbered order in the two or
three steps, and remove the rocker arm shaft.

NOTICE

* Identify parts as they are removed so they can be
reinstalled in their original locations.
« Remove the cylinder head with the bolts inserted.

« CAMSHAFT REMOVAL

1) Remove the two 8 x 28 flange bolts, then remove the
camshaft thrust cover and the camshaft.

[2]

VALVE
ADJUSTING
SCREW

[1]1 VALVE ADJUSTING LOCK NUTS

J_\_|
DR @21

> VALVE
7/ ADJUSTING

SCREW

[1]
ROCKER ARM
SHAFT

N
=
0
)
4

§
/

¢

-~V
S

-

O

/K
i
[
-
@

e [(@ CAMSHAFT

for

8 x 28 (2)

[3]
CAMSHAFT
THRUST
COVER

[4139 x 53 x 8 mm OIL SEAL

1l
48.5 x 2.4 mm

O-RING
(21
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+ Rocker Arms and Shafts Disassembly/Reassembly

NOTICE

Identify parts as they are removed so they can be reinstalled in their original locations.
Inspect the rocker shafts and rocker arms (see page 9-10).
Rocker arms must be installed in the same positions if reused.

keep the springs and rocker arms on the shaft.
Bundle the intake rocker arms with rubber bands to keep them together as a set.
+ Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact points.

LEFT BANK :

[1]
INTAKE ROCKER SHAFT

O] [0l ¢ (0] [0l = [O] ]

[3]
INTAKE ROCKER

.

ARM ASSEMBLY
7 (4]
MOLYBDENUM
DISULFIDE OIL SPRING

b 4 :
5] /E (o] - ° [0]° °[O]° ° [0]] [71EXHAUST ROCKER

EXHAUST ROCKER ARM A
ARM B x [61 EXHAUST ROCKER SHAFT z

[2]
MOLYBDENUM

( DISULFIDE OIL
S &

[8] [9]
Letter B is stamped Letter A is stamped
on rocker arm. on rocker arm.

When removing or installing the rocker arm assembly, do not remove the rocker shaft mounting bolts. The bolts will
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RIGHT BANK :

[1]1 INTAKE ROCKER SHAFT

ﬂl H @oo@@oo@@oo@u

[2]
MOLYBDENUM
DISULFIDE OIL 3]
SPRING
[4] [ (O] - ° [0~ [0 e ° [O]] 6] EXHAUST ROCKER
EXHAUST ROCKER ARM B ARM A

[51 EXHAUST ROCKER SHAFT

[2]
MOLYBDENUM

H ] (DISULFlDE OIlL
N &

71 [8]
Letter B is stamped Letter A is stamped
on rocker arm. on rocker arm.
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« VALVE/STEM SEAL/SPRING REMOVAL

1)

2)

3)

4)

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.

NOTICE

Tap at right angles with each valve stem head.
Take care not to bend the valves.

Using the special tool, compress the valve springs and
remaove the valve cotters.
Remove the valve springs.

TOOL:
Valve spring compressor 07757 - 0010000

NOTICE

+ Take care not to hit the cylinder head by the special
tool.

+ Identify cotters as they are removed so they can be
reinstalled in their original locations.

Remove the other valve cotters.

Remove the valve spring retainer, valve spring, valve,
valve spring seat and valve stem seal.

Replace the valve stem seal when reassembling.

Check the valve head for nicks and carbon deposits
before installation.

NOTICE

Identify parts as they are removed so they can be rein-
stalled in their original locations.

1]
PLASTIC
HAMMER

[1] VALVE SPRING
COMPRESSOR
07757 - 0010000

[1] VALVE SPRING
RETAINER

[3]

VALVE
SPRING

[4]
VALVE
STEM SEAL

T~ 8]

VALVE
SPRING SEAT
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3. INSPECTION
- VALVE SPRING FREE LENGTH

Measure the free length of the valve springs.

STANDARD SERVICE LIMIT
IN 50.07 mm (1.971 in) _
EX 53.48 mm (2.106 in) _

Replace the springs if they are shorter than the service limit.
« VALVE FACE/STEM O.D.

Inspect each valve face for pitting or wear irregularities.
Inspect each valve stem for bending or abnormal stem
wear. Replace the valve if necessary.

Measure and record each valve stem O.D.

STANDARD SERVICE LIMIT
IN 5.485 - 5.495 mm 5.455 mm
(0.2159 - 0.2163 in) (0.2148 in)
EX 5.450 - 5.460 mm 5.420 mm
{0.2146 - 0.2150 in) {0.2134 in)

Replace the valves if their O.D. is smaller than the service

limit.

+ VALVE GUIDE I.D.

Using the valve guide reamer (special tool), ream the valve

guides to remove any carbon deposits before measuring.

Measure and record each valve guide 1.D.

[11 VALVE FACE

STANDARD SERVICE LIMIT
5.515-5.530 mm 5.556 mm
IN/EX (0.2171-0.2177 in) (0.219in)

Replace the guides if they are over the service limit (P. 9-21).
+ VALVE STEM-TO-VALVE GUIDE CLEARANCE

Subtract each valve steam O.D. from the corresponding

guide I.D..

[11

Turn reamer in
clockwise
direction only.

--——[2] VALVE GUIDE

REAMER, 5.525 mm
07HAH - PJ70100

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

If the stem-to-guide clearance exceeds the service limit,
determine if the new guide with standard dimensions
would bring the clearance within tolerance. If so, replace
any guide as necessary and ream to fit. If the stem-to-guide
clearance exceeds the service limit with new guides,
replace the valves as well.

NOTICE

Recondition the valve seats whenever the valve guides are
replaced (P. 9-18).

9-9
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- VALVE SEAT WIDTH

Measure the valve seat width.

STANDARD SERVICE LIMIT
1.25 - 1.55 mm .
IN/EX (0.049 — 0.061 in) 2.0 mm (0.08 in)

If the valve seat width is under the standard, or over the ser-
vice limit, or if the valve seat is too high/low, recondition
the valve seat (P. 9-18).

» VALVE INSTALLATION HEIGHT

Replace the cylinder head if the measurement exceeds the
service limit (P. 9-5).

STANDARD SERVICE LIMIT
IN 46.75 - 47.55 mm 47.80 mm
(1.841-1.872in) (1.882 in)
EX 46.68 ~ 47.48 mm 4773 mm
(1.838 ~ 1.869 in) (1.879 in)

« ROCKER ARM SHAFT O.D.

Measure the O.D. of the rocker arm shaft.

STANDARD SERVICE LIMIT

19.972 - 19.993 mm
(0.7863 - 0.7871 in)

17.976 - 17.994 mm
(0.7077 - 0.7084 in)

IN

EX

Replace the rocker arm shaft if its O.D. is smaller than the
service limit.

« ROCKER ARM 1.D.

Measure the I.D. of the rocker arm.

STANDARD SERVICE LIMIT
IN 20.012 - 20.030 mm
(0.7879 - 0.7886 in)
18.012 - 18.
EX 8.012 - 18.030 mm

(0.7091 - 0.7098 in)

Replace the rocker arms if their I.D. is larger than the ser-
vice limit.

Also check the rocker arm-to-cam contact surface for any
wear or scratches.

+ ROCKER ARM SHAFT-TO-ROCKER ARM
CLEARANCE

1]

VALVE SEAT TOO LOW 0

&

VALVE SEAT TOO HIGH

2

NS

(% \%

0

oV
_

[1] EX: INSTALLATION  [2] IN: INSTALLATION

HEIG;K \;Igf
—

A

STANDARD SERVICE LIMIT
IN 0.026 — 0.067 mm 0.067 mm
(0.0010 - 0.0026 in) (0.0026 in)
EX 0.026 - 0.077 mm 0.077 mm
(0.0010 - 0.0030 in) (0.0030 in)

If the measurement exceeds the service limit, replace the
rocker arm or the rocker arm shaft (P. 9-22).
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VTEC Rocker Arm Test (BF225A)

1)
2)

3)

4)

5)

7)

Remove the cylinder head covers (P. 9-3).
Set No. 1 piston at TDC (P. 3-7).

Push on the intake mid rocker arm for the No.1 cylinder.
The mid rocker arm should move independently of the
primary rocker arm and secondary rocker arms.

If the intake mid rocker arm does not move, remove the
mid, primary, and secondary intake rocker arms as an
assembly, and check that the pistons in the mid and pri-
mary rocker arms move smoothly (P. 9-13).

If the mid rocker arm moves freely, go to step 4.

Repeat step 3 on the remaining intake mid rocker arms
with each piston at TDC. When all the mid rocker arms
pass the test, go to step 5.

Check that the air pressure on the shop air compressor
gauge indicates over 690 kPa (7.0 kgf/cm?, 100 psi).

Inspect the valve clearance (P. 3-6).

Cover the timing belt with a shop towel to protect the
belt.

1]

The illustration shows the left bank.

[2] SECONDARY
ROCKER ARM

(3]

ROCKER ARM
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8)

9)

Remove the two end intake rocker shaft mounting
bolts, then install and connect the special tools and an
air pressure regulator with a 0 - 100 psi gauge as
shown below.

TOOL:

Alr supply: 07LAJ - PR30102
Air adapter: 070AJ - 0010100

VTEC air adapter: 07VAJ - P8A0100

VTEC air stopper: 07VAJ - P8A0200
Loosen the valve on the regulator, and apply the speci-
fied air pressure.

Specified Air Pressure:
390 kPa (4.0 kgf/cm?, 57 psi)

NOTE: if the synchronizing pistons do not move after
applying air pressure, move the primary or secondary
rocker arm up and down manually.

10) Make sure that the intake primary rocker arm and intake

secondary rocker arm are mechanically connected by
the piston and that the mid rocker arm does not move
when pushed manually. If any intake mid rocker arm
moves independently of the primary and secondary
rocker arms, replace the rocker arms as a set.

11} After inspection, check that the MIL does not come on.

11
(LEFT BANK)

[2]
AIR SUPPLY
07LAJ - PR30102

[3]
VTEC AIR STOPPER
07VAJ-P8A0200

[4] VTEC AIR ADAPTER
07VAJ - P8A0100

AIR ADAPTER M10 x 1.0
070AJ - 0010100

[5]
(RIGHT BANK)

[2] AIR SUPPLY
07LAJ - PR30102

[3] VTEC AIR
STOPPER
07VAJ - P8A0200

[4] VTEC AIR ADAPTER
07VAJ - P8A0100

AIR ADAPTER M10 x 1.0
070AJ - 0010100

[11 The illustration shows the left bank.

[2] SECONDARY
ROCKER ARM

[4] PRIMARY ROCKER ARM
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VTEC ROCKER ARM PISTONS INSPECTION

Disassemble the rocker arms and inspect the rocker arm
pistons. Push them manually. If they are not smoothly,
replace the rocker arm assembly.

NOTICE

Apply oil to the pistons when reassembling.
When reassembling the primary rocker arm (B), carefully
apply air pressure to the oil passage of the rocker arm.

CAM LOBE HEIGHT

Wipe the camshaft clean, then inspect the lift ramps.
Replace the camshaft if any lobes are pitted, scored or
excessively worn.

2. Clean the camshaft bearing surfaces in the cylinder
head. Measure the inside diameter of each camshaft
bearing surface, and check for an out-of-round condi-
tion.

3. Measure cam lobe height.

SERVICE
STANDARD LIMIT
34.769 - 35.054 mm
IN/PRI (1.369 — 1.380 in)
36.295 - 36.580 mm
IN/MID (1.429 — 1.440 in) —
35.073 - 35.358 mm
IN/SEC (1.381 - 1.392 in) -
EX 36.176 - 36.461 mm
(1.424 - 1.435in)

[2] (Molybdenum
disulfide oil)

(1]
ROCKER ARM PISTON

31 14 [5]
[2] SEC MID PRI
LEFT BANK
6] 71 161
EX IN EX
51 141 I[3}
[8] PRI MID SEC
RIGHT BANK
[61 7 [6]
EX IN EX
[1]
<= TIMING BELT

[1]
< TIMING BELT

[9] Inspect this area for wear.
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« CAMSHAFT JOURNAL O.D.

Measure

the camshaft O.D.

STANDARD

SERVICE LIMIT

42.935 - 42.950 mm
(1.690 - 1.691 in)

+ CAMSHAFT OIL CLEARANCE

1) Zero the gauge to the journal diameter.

2) Clean the camshaft bearing surfaces in the cylinder
head. Measure the inside diameter of each camshaft
bearing surface, and check for an out-of-round condi-
tion. If the camshaft oil clearance is below the service

limit, replace the camshaft or cylinder head.

1]
CYLINDER GAUGE

STANDARD SERVICE LIMIT
0.050 - 0.089 mm 0.15 mm
(0.0020 - 0.0035 in) (0.006 in)
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« CAMSHAFT AXIAL CLEARANCE (M

1) Put the camshaft at the top dead center of the compres-
sion stroke of the No. 1 piston (with groove toward up).
Check the camshaft axial play by pushing and pulling
the camshaft of the opposite side from the gauge.

STANDARD SERVICE LIMIT

0.05-0.20 mm
(0.002 - 0.008 in}

0.2 mm (0.008 in)

2) If the measurement exceeds the service limit, replace
the camshaft.

Install a new camshaft and recheck the axial play. If the
measurement still exceeds the service limit, replace the
cylinder head and all camshaft holders.

« CAMSHAFT RUNOUT

STANDARD SERVICE LIMIT
0.03 mm (0.001 in) Max 0.04 mm (0.002 in)

Camshaft runout is half of maximum gauge reading.

- CYLINDER HEAD WARPAGE [1] MEASUREMENT POINTS
1) Remove the carbon deposits from the combustion
chamber. [0 —~ —_—~_ _0OJ
Clean off any gasket material from the cylinder head 3 Ou O]
surface.
e Oy
2) Check the spark plug holes and valve areas for cracks. @ o
WO O Oy
3) Check the cylinder head for warpage using a straight Do O Goc o (o G
edge and a feeler gauge. /\_ oD, O @) O
| SERVICELIMIT 0.05 mm (0.002 in)

4) If the measurement exceeds the service limit, recondi-

tion. [2]
FEELER GAUGE
[NOTICE]

Reconditioning must be made within the standard
value of the cylinder head height.

[3]
STRAIGHT EDGE
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« CYLINDER HEAD HEIGHT
STANDARD SERVICE LIMIT
120.95 - 121.05 mm
(4.762 - 4.766 in) — N 1
Cylinder head reconditioning procedure: [I‘éAD
Apply Prussian blue compound to the level block to identify HEIGHT
the warpage, and using a fine oil stone, grind the cylinder O q;: ¢
head in the figure of “8” with the warped part being the
center of the ground part. Or use the lapping machine to
recondition the cylinder head.
* 12 x 163 mm BOLT-WASHER (CYLINDER HEAD 76 mm (3.0 inl
BOLT) O.D. :
40 mm (1.6 in)

1) Measure the bolt O.D. at two points as shown. SH T L1

[ SERVICE LMIT 11.3mm (0.44in) | N
2) If the measurement is below the service limit, replace

the bolt.
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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 corﬁbustion chamber
side using a valve guide drivers (special tool).

CAUTION:

When driving the valve guides out, be careful not to
damage head.

TOOL:
Valve guide driver, 5.5 mm 07742 - 0010100

3) Remove the new valve guides from the refrigerator one
at a time as needed.

4) [nstall the new valve guides from the valve spring side
of the cylinder head. Drive each valve guide as shown.

N 21.20-22.20 mm

Valve guide extrusion (0.835 - 0.874 in)
amount E 20.63-21.63 mm
X1 (0.812-0.852in)

5) After installation, inspect the valve guide for damage.
Replace any damaged valve guide.

+ VALVE GUIDE REAMING

For best results, be sure the cylinder head is at room tem-
perature before reaming valve guides.

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 remov-
ing it from the valve guide.

TOOL:
Valve guide reamer, 5525 mm 07HAH - PJ70100

4) Thoroughly clean the cylinder head to remove any cut-
ting 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 smooth-
ly, 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 (P. 9-9).

[1]1 VALVE GUIDE DRIVER,
55 mm
07742 - 0010100

u
EX:

20.63 - 21.63 mm
(0.812 - 0.852 in)

{3]

(21

IN:

21.20 - 22.20 mm
(0.835 - 0.874 in)

* (4]

EXTRUSION
AMOUNT

TII777 7777777

[5]
CYLINDER HEAD

- 1]

VALVE GUIDE
REAMER, 5.525 mm
07HAH - PJ70100

1]
CORRECT

OE=j©

[2]
INCORRECT
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5.VALVE SEAT RECONDITIONING

1)

2)

3)

4)

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.

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 transferred mark-
ing compound will show any area of the seat that is not
concentric.

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.

Use the 30°-32° and 60° cutters to narrow and adjust
the vaive seat so that it contacts the middle of the vale
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 with-
in specification.

[1] CUTTER HOLDER,
5.5 mm
07781 - 0010101

[2] VALVE SEAT CUTTERS

32°
[31IN: 07780 - 0014100 {37.5 mm)}
[4] EX: 07780 - 0014000 (30 mm)

[31IN: 07780 - 0012300 (35 mm)
[4]1 EX: 07780 - 0012900 {33 mm)

[3]1IN: 07780 - 0010400 (35 mm)
[4] EX: 07780 - 0010300 (29 mm)

60°

(11

«———— CUTTER
HOLDER, 5.5 mm
07781 ~0010101

[1]
VALVE SEAT TOO LOW

Y e

VALVE SEAT TOO HIGH

RS
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« VALVE SEAT WIDTH

STANDARD SERVICE LIMIT

1.25 - 1.55 mm

(0.049 - 0.061 in) 2.0 mm (0.008 in)

5)

6)

7)

8)

Make a light pass with the 45° cutter to remove any pos-
sible burrs at the edges of the seat.

After resurfacing the seats, inspect for even valve seat-
ing.

Apply Prussian Blue compound or erasable felt-tipped
marker ink to the valve faces. Insert the valves, and
then lift them and snap them closed against their seats
several times. Be sure the valve does not rotate on the
seat. The seating surface, as shown by the transferred
marking compound, should have good contact all the
way around.

Lap the valves into their seats, using a hand valve lap-
per and lapping compound (commercially available).

CAUTION:

NI

1.25-1.55 mm
(0.049 - 0.061 in)

To avoid severe engine damage, be sure to remove
all lapping compound from the cylinder head before

assembly.

Check valve clearance after assembly.

[1]

VALVE LAPPER
{Commercially
available)
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6. CYLINDER HEAD REASSEMBLY
- EXPLODED VIEW

Apply the oil to the following parts when reassembling.

Engine oil:
* Lost motion (Full face)
* Exhaust rocker shaft bolt
(Threaded part and Seat)
s Valve stem seal {Internal circumference)
+ Valve adjusting screw (Threaded part)
+ Valve adjusting lock nut (Threaded part and Seat)

Molybdenum disulfide oil: [1] ROCKER ARM EIZ& SIDE]
* Camshaft (Journal and Cam) ASSEMBLIES 8 x 30
* Rocker shaft (Outer circumference)
+ Valve stem (Sliding surface) 131
[27] (EX S|DE) 8 x 40
48.5x 2.4 mm [17] [4] VALVE KEEPERS
O-RING MOLYBDE
NUM
8x28(2) DISULFIDE [S]
[26] oL \ s SPRING RETAINER
[25] AMSHAFT S
INTAKE VALVE AU | o
SPRING ® COVER [ssll ARK = EXHAUST VALVE
<«— SPRI
(241 BLUG SPRING
INTAKE VALVE SEAL (8]
EXHAUST VALVE SEAL
S~ [Do not reuse.
S Do not reuse.

[9]

9] VALVE SPRI }K % /(@
[9] NG S \ Q(( § \ VALVE SPRING SEAT
[10]

[23] INTAKE VALVE ————» ¢

GUIDE *‘
O EXHAUST VALVE GUIDE
[11]
4—— 6 x 10 mm
DOWEL PIN*!
[22] LOST MOTION [21] DOWEL

/8x20(2)

GASKET PIN*?

[20]
INJECTOR BASE )

[13] 39 x53 x 8 mm

OIL SEAL
P
& [14]
CYLINDER HEAD

8 mm NUT (4) 7]

( MOLYBDENUM
DISULFIDEOIL | [16]

[15]
. L. HAUST VALVE
*1: Install the dowel pin so that the upper side is a hollow. EXHAU INTAKE VALVE

*2: Install the dowel pin so that the lower side is a hollow.
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« VALVE STEM SEAL A/B
INSTALLATION:
1) Check whether the valve spring seat is mounted.

2) Note that the valve stem seal A (intake side) and B
{exhaust side) are different. Do not confuse them.

3) Set the valve stem seal in the special tool, and push it
straight into the valve guide by hand.

NOTICE

Use the 5.5 mm side of the special tool.

TOOL:
Stem seal driver 07PAD - 0010000

4) Install the valve springs and the retainer, and install the
valve cotters using the special tool.

TOOL:
Valve spring compressor 07757 - 0010000

[1] [2]
SPRING (WHITE) SPRING (BLACK)
®
——
——
[3] [4]
INTAKE STEM EXHAUST STEM
SEAL A SEALB

[1] STEM SEAL DRIVER
<~ " 07PAD - 0010000
{Use the 5.5 mm side.)

[3] STEM SEAL DRIVER
07PAD - 0010000

[s.tooL) (11
VALVE SPRING

COMPRESSOR
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5)

Lightly tap the end of each valve stem two or three
times with a plastic hammer to ensure proper seating
of the valve and valve cotters.

NOTICE

Tap the valve stem only along its axis so you do not
bend the stem.

ROCKER ARM/CAMSHAFT/CAMSHAFT OIL
SEAL INSTALLATION

NOTICE

1)

2)

Loosen the intake and exhaust valve adjusting lock nuts.
Remove and install the rocker arm assembly with the
valve adjusting screw loosened fully as shown.

Hold the bolt inserted when the rocker arm assembly is
not disassembled.

Gently tap the 39 x 53 x 8 mm camshaft oil seal into the
cylinder head.

NOTICE

Install the oil seal in the cylinder head about 0.5 — 1.5
mm (0.02 — 0.06 in.) from the surface of the cylinder
head.

TOOLS:
Driver 15 x 135L
Attachment, 52 x 55 mm

07749 - 0010000
07746 - 0010400

Insert the camshaft into the cylinder head, then instalt
the camshaft thrust cover with the two 8 x 28 mm
flange bolts. Always use a new O-ring.

TORQUE: 22 N*m (2.2 kgf-m, 16 Ibf-ft)

NOTICE

Check that the oil seal lips are not distorted.

[1]1 PLASTIC HAMMER
\

[1] DRIVER
15 x 135L
07749 - 0010000

[2] ATTACHMENT
52 x 55 mm
07746 - 0010400

(11
485 x 2.4 mm

[2]
CAMSHAFT

[3]
CAMSHAFT
THRUST
COVER
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3)

4)

5)

6)

7)

8)

Set the rocker arm assembly in place, and loosely
install the bolts. Make sure that the rocker arms are
properly positioned on the valve stems.

Apply the engine oil to the threaded section and the
seating surface of each bolt, and tighten the bolts in the
numbered order in two or three steps to the standard
torque.

TORQUE: 24 N°m (2.4 kgf-m, 17 Ibf-ft)

Set the new gasket and the two 10 x 12 mm dowel pin
and install the injector base with the four 8 mm nuts.
Always use a new gasket.

Install the back cover.

Apply the engine oil to the threaded section and the
seating surface of the 12 x 35 mm bolit-washer.

Set the timing belt driven pulley on the camshaft.
Using the special tool, tighten the 12 x 35 mm bolt-
washer to the standard torque.

TORQUE: 92 Nem (9.2 kgf'm, 67 Ibf-ft)

TOOL:

Lock nut wrench, 56 mm 07LPA - ZV30200

‘E
P o°
.\%

f
O
O
)

D— ° /\@

[2]
10 x 12 mm DOWEL PIN

[1]
INJECTOR
BASE

[3] 8 mm NUT (4}

[4] GASKET
[11
12 x 35 mm
(41 BOLT-WASHER
TIMING BELT
DRIVEN PULLEY

[3]1 LOCK NUT WRENCH,
56 mm
07LPA - ZV30200

[2] BACK
COVER
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1.CYLINDER HEAD ASSEMBLY INSTALLATION

« EXPLODED VIEW

[3]
1] [2] 12 x 163 mm BOLT-WASHER (8)

16 x 22 mm CYLINDER HEAD |39 2 Nem (4.0 kgf-m, 29 Ibfeft) + 50°+53" |
DOWELPIN  GASKET

”
CYLINDER
HEAD
Qi i
[ i

6 x 35 (8)
[12 Nom (1.2 kgfem, 9 Ibfft) |

S

[5]

/ %
[8] OIL PATH omncﬁ | ' > n I

CYLINDER HEAD COVER GASKET

[710-RING Check for oil leaks and other damage.
Replace if necessary.

2] o (61

CYLINDER HEAD GASKET CYLINDER HEAD COVER

o

CYLINDER HEAD

6 x 35 (8)
[12 Nem (1.2 kgf*m, 9 Ibfft) |
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b. INSTALLATION

[1]
DOWEL PIN

Installation is the reverse order of removal. Note the follow

ing.

s Check that the oil control orifice is mounted on the cylin-
der block. Install the two 14 x 20 mm dowe! pins and a
new cylinder head gasket.

[3]
OIL CONTROL
ORIFICE

{4] CYLINDER HEAD
GASKET

Do not reuse.

1) Install the cylinder head assembly.

2) Apply the engine oil to the threaded section and the
seating surface of each bolt, and loosely tighten the [1] 12 x 163 mm BOLT-WASHER
bolts against the cylinder head.

. . 2
3) Tighten the 12 x 163 mm bolt-washers in the numbered B\;laply the engine oil to the threaded
order. Be sure to tighten them in two or three steps to section and the seating surface of each bolt.
the specified torque.

STANDARD TORQUE:
39.2 N*m (4.0 kgf-m, 29 Ibf-ft) + 50° + 53°

&>
o
o |
o
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+ CYLINDER HEAD COVER INSTALLATION

. . [1]
1) Check the cylinder head cover gasket, and replace it if CYLINDER HEAD

necessary. COVER GASKET

2) 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 instali the
cylinder head cover.

3) Apply the engine oil to the spark plug tube.

(2]

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

STANDARD TORQUE: 12 N°m (1.2 kgf-m, 9 Ibf-ft}
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10. FLYWHEEL/OIL PUMP BFE00A-225A

1.REMOVAL 4. EXPLODED VIEW
2. OIL PUMP DISASSEMBLY 5. INSTALLATION
3. INSPECTION

118 Nem (12.0 kgfem, 87 Ibf+ft)

[32 N-m (3.3 kgf-m, 24 Ibfeft) |
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1. REMOVAL

e OIL PUMP ASSEMBLY REMOVAL
1) Remove the engine. (P.7-1)

2) Remove the 6 x 12 mm flange bolts from the shift shaft
B, and remove the shift shaft B.

3) Remove the four 8 x 30 mm flange bolts and remove
the oil pump assembly.

4) Remove the 6 x 16 mm flat screws from the oil pump
body assembly and remove the oil pump cover.

5) Remove the inner and outer rotors.

« FLY WHEEL BOSS REMOVAL

Remove the eight 8 mm special bolts and remove the fly-
wheel boss.

[11SHIFT SHAFTB  [5] GASKET

8 x 30 (4) =
[2] OIL PUMP COVER (1] 6 x 16 mm FLAT
SCREW (9)
[3]
b x8 mm
DOWEL PIN (2)

ROTOR

(2]
FLYWHEEL
BOSS
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+ FLYWHEEL REMOVAL

1)

2)

Set the special too! on the starter motor mounting posi-
tion and tighten it with the 10 x 90 mm bolt and 10 x
110 mm bolt.

TOOL:
Ring gear holder 070PB - ZY30100

Remove the 12 mm bolts and the flywheel.

(2]
12 mm
BOLT (8)

[1]
FLYWHEEL

1]
RING GEAR HOLDER
070PB - ZY30100
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2. OIL PUMP DISASSEMBLY

T

[2]
31 x 46 x 7 mm OIL SEAL

[1] » Do not reuse.
6 x 16 mm FLAT SCREW (9) - Apply grease to the lips.
[7 N'm (0.7 kgf*m, 5.1 Ibfeft) | 3]

OIL PUMP COVER

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

(111

18 mm SEALING BOLT
Apply a locking agent to the
threaded part of the bolt.

TORQUE:
39 Nem (4.0 kgfem, 29 Ibfsft)

{10] RELIEF VALVE
SPRING [9]

RELIEF VALVE

[5]
INNER ROTOR

[6]
OUTER ROTOR

[8]
46 x 60 x 9 mm OIL SEAL

* Do not reuse. [7]
» Apply grease to the lips. OIL PUMP BODY
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3. INSPECTION

« OIL PUMP BODY I.D.

STANDARD

SERVICE LIMIT

84.000 - 84.030 mm
{(3.3071 -3.3083 in)

« OIL PUMP BODY DEPTH

STANDARD

SERVICE LIMIT

12.520 - 12.550 mm
(0.4929 - 0.4941 in)

« OUTER ROTOR HEIGHT

STANDARD

SERVICE LIMIT

12.480 - 12.500 mm
(0.4913 - 0.4921 in)

« INNER ROTOR-TO-OUTER ROTOR CLEARANCE

STANDARD SERVICE LIMIT
0.04 - 0.16 mm ,
(0,002 - 0.008 im) 0.20 mm (0.008 in)
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- OUTER ROTOR-TO-PUMP BODY CLEARANCE

STANDARD

SERVICE LIMIT

0.10-0.18 mm
(0.004 - 0.007 in)

0.20 mm (0.008 in)

« OUTER ROTOR-TO-OIL PUMP BODY SIDE

CLEARANCE
STANDARD SERVICE LIMIT
0.02 - 0.07 mm .
(0.001 — 0.003 in) 0.12.mm (0.005 in)

+ FLYWHEEL INSPECTION

s 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. 17-13).

1
FLYWHEEL

[2] RING GEAR
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4. EXPLODED VIEW

NOTICE

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.

{91

SHIFT ARM
6x12
&}
E-RING
(61 ~ 7D
3] FLYWHEEL 8] &93 >
OIL PUMP BODY ASSEMBLY CRANKSHAFT
2] (4]
SHIFT OIL PUMP BODY l1?41 5
GASKET X 15 mm
SHAFTB DOWEL PIN
‘E) not reuse. }
© FLYWHEEL BOSS

2

/,‘:w\\\\\‘ <
.}\ /r [12] 6 x 10 mm

DOWEL PINS (2)

H I [111]
12 mm BOLTS (8)

[118 Nem (12.0 kgf*m, 87 Ibfft) |

8 x 30 (4)

[10]
8 mm SPECIAL BOLTS (8)

[32 Nem (3.3 kgfem, 24 Ibf-ft) |
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5.

INSTALLATION:

« FLYWHEEL/FLYWHEEL BOSS INSTALLATION

1)

2)

3)

4)

5)

6)

7)

Clean the mating surfaces between the crankshaft and
the flywheel with a degreasing cleaning agent, and set
the flywheel on the crankshaft.

Apply engine oil to the seat and the threaded part of the
12 mm bolt.

Loosely tighten the eight 12 mm bolts.
Install the special tool used for the flywheel boss/fly-
wheel removal on the starter motor mounting position.

TOOL:

Ring gear holder 070PB - ZY30100

Tighten the 12 mm bolts in the numbered sequence
shown.

Tighten them in two or three steps to the specified
torque.

TORQUE: 118 Nem (12.0 kgf-m, 87 lbf-ft)

Clean the mating surfaces between the flywheel and
the flywheel boss with a degreasing cleaning agent,
and set the flywheel boss on the flywheel.

Apply engine oil to the seat and the threaded part of the
8 mm special bolt.

TOOL:

Ring gear holder 070PB - ZY30100

Loosely tighten the eight 8 mm special bolts, then tight-
en them in the numbered sequence shown to the speci-
fied torque.

TORQUE: 32 N-m (3.2 kgf°m, 24 Ibf-ft)

NOTICE

Clean the mating surfaces between the crankshaft, fly-
wheel and the flywheel boss thoroughly, using a
degreasing cleaning agent.

+ OIL PUMP REASSEMBLY

1)

2)

3)

Apply a locking agent to the threaded part of the bolt.

Check the valve surface for damage before installation.
Install the relief valve and the relief valve spring with
the 18 mm sealing bolt.

TORQUE: 39 Nem (4.0 kgf-m, 29 Ibf-ft)
Clean the inner and outer rotors thoroughly. Apply the

oil and set them to the oil pump body. Install the rotors
same turn of disassembiling.

11
FLYWHEEL

{2]
12 mm BOLTS (8)

1]
FLYWHEEL
BOSS

(21
8 mm SPECIAL
BOLTS (8)

[3] FLYWHEEL

[1] [2]

18 mm RELIEF
SEALING BOLT VALVE
SPRING [3]

[1] INNER
ROTOR

ROTOR
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4) Install the 5 x 8 mm dowel pins and install the oil pump
cover with the 6 x 16 mm flat screws.

5)

Inspect the rotor moves smoothly after reassembling.

¢ 46 x 60 x 9 mm OIL SEAL/31 x 46 x 7 mm OIL

SEAL
INSTALLATION:
1) Apply grease to the lips of each oil seal.
2) Using the special tools or hydraulic press, install each
oil seal to the position shown.

s Press-fit the 46 x 60 x 9 mm oil seal to the position
23.2 - 23.8 mm (0.24 - 0.27 in) (dimension A) from
the body end to the oil seal face.

e Press-fit the 31 x 46 x 7 mm oil seal to the position
8.7 - 9.3 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.

3) Install the 10 x 16 mm and 14 x 15 mm dowel pins.

4) Replace the oil pump body gasket and install the oil
pump assembly with the four 8 x 30 mm flange bolts.

5) Install the shift shaft B. (P. 7-8)

[1]
OIL PUMP BODY

[2]
6 x 16 mm
FLAT SCREW (9)

[ [3]
5x8 mm
DOWEL PIN

R

[1]

[2]

DIMENSION B | 7]

[4]
31x46 x 7 mm
OIL SEAL
DIMENSION A l
—_1( :
=
[
[5]
46 x 60 x 9 mm

(3]

OIL PUMP BODY OIL SEAL

[1]
SHIFT
SHAFT B

8 x 30 (4)
[4]

OIL PUMP ASSEMBLY

[3] 14 x 15 mm
DOWEL PIN

[5] 10 x 16 mm
DOWEL PIN
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11. CYLINDER BLOCK/CRANKSHAFT/PISTON er=o0a-225a

1. OIL FILLER EXTENSION 4. BEARING SELECTION
2. CRANKCASE COVER/CRANKSHAFT/ 5. EXPLODED VIEW

PISTON DISASSEMBLY 6. CRANKCASE COVER/CRANKSHAFT/
3. INSPECTION PISTON REASSEMBLY

111
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1. OIL FILLER EXTENSION
a. EXPLODED VIEW

1) Remove the engine assembly. (P.7-1)

6x22(2)
/| 12 Nem (1.2 kgf'm, 9 Ibf-ft)

(1
@ OIL FILLER EXTENSION

b. INSTALLATION

1) Before installing the oil filler extension, apply liquid
gasket (Three Bond #1141C or equivalent) to the shaded
part shown.

[11
Apply liquid gasket to the
shaded part show.
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2. CRANKCASE COVER/CRANKSHAFT/
PISTON DISASSEMBLY

a. CRANKCASE COVER/CRANKSHAFT DISAS-
SEMBLY

1)  Remove the following parts.
— Engine assembly (P. 7-1)
— Cylinder head (P. 9-1)
— Oil filter cartridge (P. 3-3)

2) Remove the 10 x 40 mm and 6 x 22 mm flange boits
and the timing belt tensioner base.

3) Remove the 6 x 22 mm flange bolts and oil filler exten-
sion from the crankcase cover.

4) Remove 6 x 32 mm and 6 x 55 mm flange bolts from
the crankcase cover.

5) Insert a screwdriver or equivalent tool into the recesses
in the crankcase, and raise the cylinder block slowly to
remove it.

+ Do not damage the mating surfaces between the
crankcase cover and the cylinder block during
removal.

6) Remove the crankcase cover and the O-ring from the
cylinder block.

10 x 40 6 x 22

/

TIMING BELT
TENSIONER
BASE

[1]
OIL FILLER
EXTENSION

6 x 32 (17}

CRANKCASE
COVER

11-3



BF200A-225A

7) Remove the VTEC spool valve and the VTEC spool
valve filter (BF225A).

H;ANKCASE [2] OIL HOLE
8) Remove the crankcase upper cover and oil hole gasket. UPPER COVER GASKET

8x75 4]
VTEC SPOOL VALVE

8 x 50 {2)

9) Remove the oil seal case and the O-ring.

[1] O-RING 6x22(8)

[2] OIL SEAL CASE
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10} Set the piston at BDC for each cylinder. [1] CORRECT

11) Remove the connecting rod bolt and remove the con-
necting rod cap.

12) Remove the piston assembly by pushing on the con-
necting rod.

NOTICE

To avoid mix up during reassembly, mark each
piston/connecting rod assembly with its cylinder num-

ber.
(3] PISTON
[2] INCORRECT
[3] PISTON
13) Remove the bearing cap side bolts and bearing cap [1] BEARING CAP BOLT
bolts, then remove the bearing caps and the main bear-
ings.

14} Check the main bearings, replace it if the main bearing
is damaged.

[4]
: ; [2] 10 x 80 mm BEARING CAP
15) Remove the crankshaft not to damage the journal pins. SIDE BOLT

[5]

[6]

31 CRANKSHAFT

10 x 60 mm

SIDE BOLT
(7]

THRUST WASHERS

81
10 x 109 mm
SIDE BOLT

9] (101

10 x 80 mm 10 x 60 mm
SIDE BOLT SIDE BOLT
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b. PISTON DISASSEMBLY (]
PISTON RING

1) Remove the piston ring using a piston ring expander
(commercially available).

NOTICE

+ Take care not to damage the piston ring by spread-
ing the ends too far.
s Be careful not to damage the piston during the pis-

ton ring removal. [2] PISTON RING

EXPANDER
2) Apply engine oil to the piston pin clip and turn them in

the ring grooves until the end gaps are lined up with [11PISTON PIN CLIP
the cutouts in the piston pin holes. \

L \ ]
NOTICE ' \ =
Take care not to damage the ring grooves. @

; [2] CUTOUTS

3) Remove both piston pin clips. Start at the cutout in the
piston pin holes.

NOTICE

Remove the piston pin clips carefully so they do not go
flying or get lost.

[1]
PISTON PIN
CLIP

4) Heat the piston and connecting rod assembly to
approximately 158°F (70°C), then remove the piston

pin.

CAUTION:

Take care not to get your hand, etc. burned during
disassembly.
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3. INSPECTION

» PISTON SKIRT O.D.

Measure and record the piston O.D. at a point 13 mm (0.5
in) from the bottom, and 90° to the piston pin bore.

STANDARD SERVICE LIMIT
88.975 - 88.985 mm 88.965 mm
(3.503 - 3.503 in) (3.503 in)

+ CYLINDER L.D.

Measure and record the cylinder L.D. at three levels in both
X and Y axis. Take the maximum reading to determine the

cylinder wear.

1

16 mm (0.63 in)

0.D

L)

STANDARD SERVICE LIMIT
89.00 - 89.015 mm 89.065 mm
(3.504 - 3.505 in) (3.506 in)

« PISTON-TO-CYLINDER CLEARANCE

STANDARD SERVICE LIMIT
0.015-0.040 mm 0.080 mm
(0.001 -0.002 in) (0.003 in)
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« PISTON RING THICKNESS

STANDARD SERVICE LIMIT

1.170-1.185 mm
(0.0461 ~ 0.0467 in)

1.175-1.190 mm
(0.0462 - 0.0469 in)

TOP

SECOND

« PISTON RING GROOVE WIDTH

STANDARD SERVICE LIMIT
TOP/ 1.220 - 1.230 mm 1.25 mm
SECOND (0.0480 - 0.0484 in) (0.049 in) MTOP — o ‘r
2.805 - 2.825 mm 2.85 mm ND ———» Y
Ol (0.1104 -0.1112 in) (0.112in) [21SECO y 4
/
[3] OIL -

« PISTON RING SIDE CLEARANCE

STANDARD SERVICE LIMIT
Top 0.035 - 0.060 mm 0.13mm
(0.0014 — 0.0024 in) (0.005 in)
0.030 - 0.055 mm 0.13 mm
SECOND (0.0012 - 0.0022 in) (0.005 in)

- PISTON RING END GAP

Measure the piston ring end gap 15 - 20 mm (0.6 — 0.8 in)
from the cylinder bottom.
Before measurement, be sure to set the ring on the cylinder
securely using the piston.

STANDARD SERVICE LIMIT
TOP 0.20-0.35 mm 0.6 mm [1]1 PISTON
(0.008 - 0.014 in) (0.024 in) RING
0.40 - 0.55 mm 0.7 mm
SECOND (0.016 - 0.022 in) (0.028 in)
oIL 0.20-0.70 mm 0.8 mm
(0.008 - 0.028 in) (0.031 in) N
E‘ﬁ 15-20 mm
If the measurement is too large, install a new piston ring 21 END GAP {0.6-0.8in)
and measure again. Then, measure the cylinder sleeve I.D.
(P. 11-7).
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« PISTON PIN BORE I.D.

STANDARD SERVICE LIMIT

21.960 - 21.963 mm
{0.8645 - 0.8647 in)

« PISTON PIN O.D.

STANDARD SERVICE LIMIT
21.961 - 21.965 mm 21.954 mm
(0.8646 — 0.8648 in) {0.864 in)

« 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 mea-
sure the piston pin-to-pin bore clearance.

STANDARD SERVICE LIMIT

-0.005 - +0.002 mm
(-0.0002 -~ +0.0001 in)

+ CONNECTING ROD SMALL END 1.D.

STANDARD SERVICE LIMIT

21.970-21.976 mm
(0.8650 - 0.8652 in)

« CONNECTING ROD SMALL END-TO-PISTON
PIN CLEARANCE

STANDARD SERVICE LIMIT

0.005 - 0.015 mm
(0.0002 - 0.0006 in}
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« CONNECTING ROD BIG END AXIAL CLEAR-
ANCE

STANDARD SERVICE LIMIT
0.15-0.35 mm 0.45 mm
(0.006 - 0.014 in) (0.018 in)

» CRANKSHAFT MAIN JOURNAL O.D.

STANDARD SERVICE LIMIT

71.976 -72.000 mm
(2.834 - 2.835 in)

« CRANK PIN O.D.

MAIN JOURNAL

STANDARD SERVICE LIMIT

54.976 - 55.000 mm

(2.164 - 2.165 in)

1)

2)

CRANKSHAFT JOURNAL ROUNDNESS
(MAIN/CRANK PIN JOURNALS)

Measure out-of-round at the middie of each rod and
main journal in two places. The difference between
measurements on each journal must not be more than
the service limit.

1]
CRANK PINS

STANDARD SERVICE LIMIT

0.005 mm (0.0002 in) Max 0.0/00 mm (0.0004 in)

Measure taper at the edges of each rod and main jour-

nal. The difference between measurements on each
journal must not be more than the service limit.

STANDARD SERVICE LIMIT

0.005 mm {0.0002 in) Max 0.0/00 mm {0.0004 in)

CRANK PINS
[1]
OUT OF ROUND 13
{Measure journal O.D. in line OUT OF ROUND:
with counterweights and at ’
right angles to counterweight.) A @ B
[4] TAPER:
A B
R )
(Measure journal O.D. at each
end of journal.)  a——

11-10



BF200A-225A

« CRANKSHAFT AXIAL CLEARANCE

STANDARD

SERVICE LIMIT

0.10-0.35 mm
{0.004 - 0.014 in)

0.45 mm (0.018 in)

If the measurement exceeds the service limit, check the
thrust washers and the thrust surface of the crankshaft and
replace the thrust washers with new one.

« CRANKSHAFT RUNOUT

1) Install the No.1 and No.4 main bearings to the cylinder

block.

2) Install the crankshaft to the cylinder block.

[11

STANDARD

SERVICE LIMIT

0.020 mm (0.001 in) Max

0.030 mm (0.001 in)
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« CYLINDER HEAD SURFACE WARPAGE

1) Take care not to damage (scores, scratches, etc.) the
mating surface with the gasket.

2) Measure the surface warpage using a straight edge and
a feeler gauge as shown.

STANDARD SERVICE LIMIT
0.07 mm (0.003 in) Max 0.10 mm (0.004 in)

« CONNECTING ROD BOLT

1) Measure the bolt O.D. at the two points as shown and
calculate the gap between the measurements.

‘ STANDARD 0-0.1 mm (0 - 0.004 in)

2) If the gap exceeds the standard value, replace the con-
necting rod bolt.

NOTICE

Measure the O.D. of all connecting rod bolts.

(11 MEASUREMENT POINTS

[2]

[3] STRAIGHT EDGE

35 mm (1.4in)

I
N
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1

2)

3)

4)

5)

6)

CRANKSHAFT MAIN BEARING OIL CLEAR-
ANCE

To check main bearing-to-journal oil clearance, remove
the main caps and bearing halves.

Clean each main journal and bearing half with a clean
shop towel.

Place one strip of plastigage across each main journal.

Reinstall the bearings and caps, then torque the bolts.
Do not rotate the crankshaft.

Remove the cylinder block and measure the pressured
width of the plastigauge using the scale printed on the
plastigauge’s bag.

STANDARD SERVICE LIMIT
0.020 - 0.044 mm 0.050 mm
(0.001-0.002 in) (0.002 in)

If the measurement exceeds the service limit, check the
cylinder block 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.

[1]1 PLASTIGAUGE

[2] SCALE
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+ CONNECTING ROD BEARING OIL CLEARANCE

1)

2)

3)

4)

5)

Wipe the oil off the crank pin and the connecting rod
bearing mating surface.

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. 11-25).

Tighten the connecting rod bolts to the specified
torque. (P. 11-25)

NOTICE

+ Set the plastigauges axially.
+ Tighten the two nuts equally while holding the
crankshaft not to turn.

Remove the connecting rod cap and measure the pres-
sured width of the plastigauge using the scale printed
on the plastigauge’s bag.

STANDARD SERVICE LIMIT

0.020 - 0.044 mm

(0.001 -0.002 in)

If the measurement exceeds the service limit, check the
connecting rod big end |.D. and the crank pin O.D. If
they are OK, replace with the undersize bearing by
referring to the connecting rod bearing selection table
(P.11-17), and measure the oil clearance again.

[1]1 CONNECTING
ROD BOLT (2)

[2]
PLASTIGAUGE

(3]
CONNECTING
ROD CAP

[1]1 PLASTIGAUGE

{2] SCALE
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4. BEARING SELECTION

a. CRANKSHAFT MAIN BEARING
NOTICE

+ When replacing the main bearing, check 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 and/or 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] [2]
No. 1 MAIN JOURNAL No. 4 MAIN JOURNAL
(TIMING BELT SIDE) {OIL PUMP SIDE)

1) Check the cylinder block I.D. code letters or numbers
and record them.

NOTICE

The cylinder block L.D. code letters or numbers are for
the No.1 and the subsequent number journals when
viewed from the left side code.

Cylinder block I.D. : 77 mm (3.031 in)

Code
number Tolerance ranges
Aorl +0.000 - +0.006 mm {+0.000 — +0.0002 in)
Bori +0.006 - +0.012 mm (+0.0002 — +0. 0005 in)
Corul +0.012 - +0.018 mm (+0.0005 — +0.0007 in)
D orwl +0.018 — +0.024 mm (+0.0007 — +0.0009 in)

2)

Check the crankshaft main journal code numbers and
record them.

NOTICE

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.

Crankshaft main journal: 72 mm (2.835 in)

Code
number Tolerance ranges

1o0r] 0.000 - -0.004 mm (0.000 — -0.0002 in}

2orll -0.004 - -0.008 mm (-0.0002 - -0.0003 in)
3orll -0.008 — ~0.012 mm (~0.0003 - -0.0005 in)
4 or Il -0.012 - -0.016 mm (-0.0005 — -0.0006 in)
5orlilll [ -0.016 —-0.020 mm (-0.0006 — -0.0008 in)
6 or Il | -0.020 - ~0.024 mm (-0.0008 - -0.0009 in) |

i

CRANKSHAFT MAIN JOURNAL

3} Select the correct bearing by referring to the cylinder
block I.D. code letter or number and the crankshaft 2]
main journal code number. No. 1 MAIN JOURNAL

(TIMING BELT SIDE)

[3] No. 4 MAIN JOURNAL
{OIL PUMP SIDE)
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4)

5)

6)

Crankshaft main bearing selection table:

Crank- .
shaft main Cylinder block I.D. code number or letter
journal Aorl | Borll | Corlll | Dorlll
code
number Bearing 1.D. color
Red Pi
1orl P?m: Pink Y;,'I‘(';/W Yellow
. Pink/ Yellow/
2orll Pink Yellow Yellow Green
Pink/ Yellow/
3orlll Yellow Yellow Green Green
Yellow/ Green/
4 or il Yellow Green Green Brown
Yellow/ Green/
5orlllll Green Green Brown Brown
Green/ Brown/
6 or i Green Brown Brown Black

Main bearing identification table:

Number|l.D. color Tolerance ranges
F Red |-0.006--0.010 mm (-0.0002 - -0.0004 in}
E Pink |{-0.002--0.006 mm (-0.0001 - -0.0002 in}
D |Yellow|+0.002 --0.002 mm (+0.0001 - -0.0001 in)
o Green | +0.006 - +0.002 mm (+0.0002 - +0.0001 in)
B Brown | +0.010 — +0.006 mm (+0.0004 - +0.0002 in}
A Black |+0.014 — +0.010 mm (+0.0006 - +0.0004 in}

When using bearing halves of different colors, it does
not matter which color is used in the top or bottom.
Each rod falls into one of six tolerance ranges {from
-0.006 mm (-0.0002 in) to 0.010 mm (0.0004 in)), in
0.004 mm {0.0002 in).

Note that the bearings are selected so that the oil clear-
ance is in the range between 0.020 - 0.044 mm (0.0008
-0.00017 in.}

After installing the selected bearing(s), measure the oil
clearance (P. 11-13).

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 dam-
age the sliding surface.

NOTICE

» Be sure to measure the main bearing oil clearance
after selecting the bearing by referring to the selec-
tion table.

+ If the two bearing 1.D. colors are shown on the selec-
tion table, use a bearing of the respective colors.

[1]
IDENTIFICATION COLOR

[2]
Align the bearing lug
with the grooves
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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 num-
ber, and select the correct bearing by referring to the
bearing selection table.

+ If the code letters and/or numbers are not clear, clean the
areas with a cleaning solvent and check again. Do not
scrub with a stiff wire brush or driver to clean.

1) Check the crank pin code letters and record them.

NOTICE

The crank pin code letters are for the No. 1 and the sub-
sequent number journals when viewed from left side.

Crank pin : 55 mm (2.165 in)

Code number Tolerance ranges
Aorl 0.000 — -0.004 mm (0.000 — -0.0002 in)
Borll -0.004 - -0.008 mm (-0.0002 — 0.0003 in) (1]
- No. 1 MAIN JOURNAL  [2]
Corlil -0.008 - -0.012 mm {-0.0003 - -0.0005 in) {TIMING BELT SIDE) No. 6 MAIN JOURNAL
D or Il -0.012 --0.016 mm {-0.0005 — -0.0006 in} (OIL PUMP SIDE)
E or llll -0.016 — -0.020 mm (-0.0006 - -0.0008 in)
F or HIHI -0.020 - -0.024 mm {-0.0008 - -0.0009 in)
2) Check the connecting rod code numbers and record
them.
NOTICE

The connecting rod code numbers are for the No.1 and
the subsequent number journals when viewed from the
timing belt driven pulley side.

Connecting rod : 58 mm (2.283 in)

Code number Tolerance ranges
1ori 0.000 - +0.006 mm (0.000 - +0.0002 in)
2orll +0.006 - +0.012 mm {+0.0002 - +0.0005 in}
3orilf +0.012 - +0.018 mm (+0.0005 - +0.0007 in)
4 or Il +0.018 - +0.024 mm {+0.0007 - +0.0009 in)
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3)

4)

5)

6)

Select the correct bearing by referring to the crank pin
code letter and the connecting rod code number.

Connecting rod bearing selection table:

—
Crank Connecting rod code number
pincode | 1or| 2o0rll 3orlll | 4orll
letter

Bearing I.D. color
Aorl Pink Pink/ | veliow | Yellow/
Yellow Green
Borll Pink/ Yellow Yellow/ Green
Yetlow Green B
Corlll Yellow Yellow/ Green Green/
Green Brown
D or it Yellow/ Green Green/ Brown
Green Brown
E or llill Green Green/ Brown Brown/
Brown Biack
Formi | Sree™ | grown | GrOWN 1 ook
Brown Black
Connecting rod bearing identification table:
Number||.D. color Tolerance ranges
E Pink [-0.001--0.005 mm (-0.00004 - 0.0002 in})
D  |Yellow|+0.003 - -0.001 mm {+0.0001 - -0.00004 in)
C Green | +0.007 - +0.003 mm (+0.0003 — +0.0001 in)
B Brown | +0.011 - +0.007 mm (+0.0004 - +0.0003 in)
A Black {+0.015 - +0.011 mm (+0.0006 - +0.0004 in}

When using bearing halves of different colors, it does
not matter which color is used in the top or bottom.
Each rod falls into one of five tolerance ranges
{(from-0.001 mm (-0.0002 in) to 0.011 mm (0.0004 in)),
in 0.004 mm (0.0002 in).

Note that the bearings are selected so that the oil clear-
ance is in the range between 0.026 — 0.044 mm (0.0010
-0.0017 in).

Be sure to measure the oil clearance after installing the
selected bearing(s) (P. 11-14).

Apply engine oil to the entire surface of the bearings.

Align the bearing lug with the cutout in the connecting
rod or cap, and install with care not to damage the slid-
ing surface.

NOTICE

+ Be sure to measure the main bearing oil clearance
after selecting the bearing by referring to the selec-
tion table.

« If the two bearing 1.D. colors are shown on the selec-
tion table, use a bearing of the respective colors.

(11
Align the bearing lug
with the grooves

(/D
\JJ

IDENTIFICATION COLOR
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5. EXPLODED VIEW

[6]
11 x 131 mm
BEARING CAP BOLTS (8)

1]
BEARING CAPS (4)

2]
DOWEL PINS (8)

(71
MAIN BEARINGS

{31
CRANKSHAFT

[4]
10 x 80 mm
BEARING CAP SIDE BOLT

[5]
10 x 60 mm
BEARING CAP SIDE BOLTS

[8]
THRUST WASHERS (2}

[9}
10 x 109 mm
BEARING CAP SIDE BOLT

[5]1 10 x 60 mm

BEARING CAP
SIDE BOLTS
[10]
CYLINDER BLOCK
[4]
10 x 80 mm
BEARING CAP SIDE BOLT
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(1]
PISTON RINGS

[3]
PISTON PIN

[5]
CONNECTING ROD

[6]
CYLINDER BLOCK

[7]
DOWEL PIN
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6.

CRANKCASE COVER/CRANKSHAFT/
PISTON REASSEMBLY

a. PISTON REASSEMBLY

1

2)

3)

4)

Install the piston pin clip on one side only.

NOTICE

Install the piston pin clip carefully so they do not go
flying or get lost.

Heat the piston to approximately 158°F {70°C).

CAUTION:

Take care not to get your hand, etc. burned during
disassembly.

Apply engine oil to the pin holes in the piston pin and
the piston and to the connecting rod small end.

NOTICE

Install the piston pin so that the “ <= " mark on the pis-
ton head points to the opposite side from the model
mark on the connecting rod.

Install another piston pin clip on the opposite side from
where the piston pin clip was installed in step 1.

NOTICE

Install the piston pin clip carefully so they do not go
flying or get lost.

K [1] PISTON PIN
CLIP

MARK

§>\ PISTON PIN
CLIP
@ [P4|13T0N PIN

1Qg§\

—

[5] CONNECTING ROD
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5) Install the piston rings to the piston as shown.

NOTICE

+ The top ring has a 1R mark and the second ring has
a 2P mark. The manufacturing marks must be
facing upward.

s After assembly, check whether the piston moves
freely with the dead weight.

6) Rotate the rings in their grooves to make sure they do
not bind.

7) Position the ring end gaps as shown:

NOTICE

s+ Do not position any ring gap at piston thrust
surfaces.

+ Do not position any ring gap in line with piston pin
hole.
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b. CRANKCASE COVER/CRANKSHAFT

REASSEMBLY
1) Install the crankshaft.
[11

NOTICE CRANKSHAFT
Apply engine oil or the molybdenum disulfide oil to the

bearing surface.

2) Install the thrust washers in the No. 3 journal.

NOTICE

Apply engine oil and install the washer so that the
grooves facing out.

[1]1 THRUST WASHERS
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3)

Install the bearings and bearing caps with the arrows
facing the timing belt end of the engine.

Apply engine oil to the bolt threads and flange, then
install the 11 x 131 mm bearing cap bolts and bearing
cap side bolts.

[1] JOURNAL POSITION
~—° o Oco ~
O O 10 O
[2]
CRANKSHAFT
PULLEYSIDE |O O @) O
<A < < s
[3] BEARING CAP
(1]
11 x 131 mm
BEARING CAP BOLTS (8)
[2]
BEARING CAPS
(4)
(6]
10x80mm (3]
BEARING CAP MAIN
SIDE BOLT BEARING (4)
(51
10 x 60 mm
BEARING CAP (4]
SIDE BOLT 10 x 108 mm
BEARING CAP

SIDE BOLT

“[51 10 x 60 mm

{6] 10 x 80 mm BEARING CAP
BEARING CAP SIDE BOLT
SIDE BOLT
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4) Install the piston with the arrow facing the timing belt

side of the engine. Position the piston in the cylinder !‘1] .
block, and tap it in using the wooden handle of a ham- <= "MARK
mer.

NOTICE s

+ Apply the engine oil to the piston ring groove and
the inside of cylinder wall.

+ Apply the engine oil or the molybdenum disulfide oil
to the bearing surface.

+ Insert the piston to BDC for the cylinder.

[2] PISTON SLIDER

5} Install the connecting rod bearing and connecting rod

cap. (1] [2] CONNECTING ROD BOLT

NOTICE CONNECTING 8 x 0-7:/mm

' P
Line up the code number mark on the connecting rod ROD CA
and cap, then install the cap.

6) Apply engine oil to the outer surface and thread of the

connecting rod bolts. [3]

CONNECTING

7) Make sure the each connecting rod mark as shown. ROD BEARING

Tighten the connecting rod bolts to the specified torque
and additionally tighten the bolts to 90°. 4]
CODE NUMBER
TORQUE: 20 N°m (2.0 kgf-m, 14 ibf-ft) + 90°
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8) Tighten the 11 x 131 mm bearing cap bolts to the speci-
fied torque.

TORQUE: 29 N+m (3 kgf-m, 22 Ibf-ft) + 51°

9) Tighten the five 10 x 60 mm, 10 x 109 mm, and two 10 x
80 mm bearing cap side bolts. Following the numbered
sequence shown to the specified torque.

TORQUE: 49 Nem (5 kgf-m, 36 Ibf-ft)

10} Wipe the oil off the mating surface of the cylinder block
and the oil seal case.

11) Before installing the oil seal case, apply liquid gasket
(Three Bond #1280B or equivalent) to the shaded part
shown.

NOTICE

s Do not install the parts if 5 minutes or more have
elapsed since applying the liquid gasket. Instead,
reapply liquid gasket after removing the oid residue.

+ After assembly, wait at least 30 minutes before filling
the engine with oil.

+ Do not apply liquid gasket to the groove installing
the O-ring.

12) Install a new O-ring and the oil seal case to the cylinder
block.

10 x 60 (5)
11 x 131 10 x 80 {2)
10 x 109

W4

S

[1]
Apply liquid gasket {Three Bond #1280B
or equivalent) to the broken line.

(2]
OIL SEAL CASE
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13} Wipe the oil off the mating surface of the cylinder block [11
and the crankcase upper cover. Apply liquid gasket (Three Bond

#1280B or equivalent) to the broken line.

14) Before installing the crankcase upper cover, apply lig-
uid gasket {Three Bond #1280B or equivalent) to the
shaded part shown.

NOTICE

s Do not install the parts if 5 minutes or more have
elapsed since applying the liquid gasket. Instead,
reapply liquid gasket after removing the old residue.

s After assembly, wait at least 30 minutes before
filling the engine with oil.

* Do not apply liquid gasket to the groove installing
the O-ring.

15) Install a new O-ring and the crankcase upper cover to

the cylinder block. 11

CASE
16) Instal! a new VTEC spool valve filter and the VTEC spool Sgggé(COVER

valve to the cylinder block (BF225A).

FILTER
{BF225A)

[
8x75 VTEC SPOOL VALVE
(BF225A)

8 x50 (2)
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17) Wipe the oil off the mating surface of the cylinder block

and the crankcase cover. Wﬁ\

18) Before installing the crankcase cover, apply liquid gas- y
ket (Three Bond #1280B or equivalent) to the shaded ? .
part shown.

) «

i :

+ Do not install the parts if 5 minutes or more have ) ¢

elapsed since applying the liquid gasket. Instead, ' '
reapply liquid gasket after removing the old residue.

+ After assembly, wait at least 30 minutes before
filling the engine with oil.

19} Install a new O-ring and the crankcase cover to the

cylinder block. [11
Apply liquid gasket (Three Bond #1280B or
equivalent) to the broken line.

1]
OIL FILLER
6x222) EXTENSION

6 x 32 (17)

COVER

v

@f%@ ‘
2

Q
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20) Apply engine oil to the seat and the threads of each
bolt, and loosely tighten them in the positions shown.

21

p—

Tighten the 6 x 32 mm and 6 x 55 mm flange bolts in
the numbered sequence shown in two or three steps.

22

-~

Install the following parts.

— Qil filler extension (P. 11-2)
— Oil filter cartridge (P. 3-3)
— Cylinder head (P. 9-25)

— Engine assembly (P. 7-8)

23) Replace a new O-ring and install the timing belt ten-
sioner base. Align the dowel pin and loosely tighten the
(® 10 x 40 mm flange bolt first, then tighten the other
10 x 40 mm flange bolts and 6 x 22 mm flange bolt.

/
6 x32(17)
6 x 55

1]
@® 10 x 40

Loosely tighten
this bolt first. / 6x 22

/

TIMING BELT
TENSIONER
BASE

(4]
DOWEL PIN

11-29




12, PROPELLER/GEAR CASE/EXTENSION CASE sr=00a-225A

1. PROPELLER 6. VERTICAL SHAFT/BEVEL GEAR
2. GEAR CASE ASSEMBLY 7. SHIM SELECTION
3. WATER PUMP/SHIFT ROD 8. SHIM POSITION

4. PROPELLER SHAFT HOLDER ASSEMBLY 9. BACKLASH ADJUSTMENT
5. PROPELLER SHAFT/PROPELLER SHAFT 10. LOWER RUBBER MOTOR MOUNT
HOLDER 11. EXTENSION CASE/UNDERCOVER

[ 34 Nem (3.5 kgfem, 25 Ibfeft) |

| 57 N'm (5.8 kgfem, 42 Ibfeft) |
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1. PROPELLER

a. REMOVAL/INSTALLATION

[2]

3-BLADE
PROPELLER

{Optional part)

T~ [ -¢Em

N

[3]

GEAR CASE

SIDE

[4]
PROPELLER THRUST WASHER

INSTALLATION:
Install the thrust washer with the
wide side of the taperd hole toward

the gear case side.

{51

[11
4.0 mm SPLIT PIN

Do not reuse.

—————)

PROPELLER WASHER

[6] 18 mm CASTLE NUT

TORQUE:

1 Nem (0.1 kgfem, 0.7 |bfsft)

Tighten the castle nut to the specified
torque. If the split pin cannot be set,
tighten the nut additionally until the
split pin can be set.

MAX. TORQUE:

44 Nem (4.5 kgfem, 33 |bfeft}
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2. GEAR CASE ASSEMBLY
a. REMOVAL

1) Set the remote control fever in the “N” (Neutral) posi-
tion.

2) Tilt up the motor.

3} Remove the 10 x 32 mm hex bolt, the 10 mm washer
and the trim tab.

4} Remove the 12 mm self-locking nut and the 12 mm
washer.

5) Remove six 10 x 40 mm hex bolt and six 10 mm washer

tightening the gear case assembly, and remove the
gear case assembly. (LD, XD, XCD types)
Remove six 10 mm self-locking nuts and six 10 mm
washer tightening the gear case assembly, and remove
the gear case assembly and the extention separator.
(XXD and XXCD types)

6) After removal, tilt down the motor.

7) Remove the shift rod A from the gear case assembly.

{1

GEAR CASE COVER

(for dual motors)

[31
10 mm
WASHER —™©

[4] /

10 x 32 mm
HEX BOLT

(51
®_ " 12 mm WASHER

[6]
[21 12 mm SELF
TRIM TAB LOCKING NUT

[1]
10 mm
WASHERS (6)

[31]
10 x 40 mm
HEX BOLTS
(6)

(2]
GEAR CASE
ASSEMBLY

S [1

10 mm
WASHERS (6)

10 mm
SELF LOCKING
NUTS (6)

[1]
SHIFT ROD A

[2]
GEAR CASE
ASSEMBLY
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b. EXPLODED VIEW

—iTm

[1]
(Apply grease to the spline.)

(3]
SHIFT ROD A

Check the spline for wear and
distortion and replace if

[2]

Apply grease to the necessary.
inside of water tube
seal ring.

[4]

| VERTICAL SHAFT

[51
6 x 10 mm DOWEL PIN (2)

(6]
GEAR CASE ASSEMBLY

{71

[8] 10 mm WASHER (6)

TRIM TAB
(9]
10 x 40 mm HEX BOLT (6)
34 Nem (3.5 kgfem, 25 |bfsft)
f10]
10 mm WASHER
[11]

10 x 32 mm HEX BOLT
| 34 Nem (3.5 kgfem, 25 Ibf+ft) |

(121
12 mm SELF LOCK NUT [13]

57 Nem (5.8 kgfem, 42 Ibfeft) ‘ 12 mm WASHER
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c. INSTALLATION:

1)

Install the shift shaft A by aligning the cutout of the
shift rod spline with the projection of the spline of the
shift rod A (i.e. part set on the shift rod).

[1l

LD, XD, Xxxp: [2]
SHIFT

SHAFT A

ﬁfﬁ C{j DIRECTION
(3]

T [5]
PROJECTION

[6]
=> CRUISING

1

N CuTOoOUT
OF SPLINE

/T
L/

/

2
\y

7]
SHIFT ROD [6]
CRUISING

DIRECTION

[1] {21
XCD, XXCD: SHIFT
SHAFT A

[4]
SHIFT

ROD A 51
\ PROJECTION
@‘:{ (6]
CRUISING

(31
CUTOUT
OF SPLINE

e

2

[5] DIRECTION

PROJECTION

(3

[3] CUTOUT OF SPLINE

U

|
v ol

]
Cr—]

—

[6]
3 CRUISING
3 DIRECTION

(71
SHIFT ROD
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2)

3)

4)

5)

6)

7)

8)

Set the remote control lever in the “N” (Neutral) posi-
tion.

Check that shift rod of the gear case is at the “N”
(Neutral) position.

To check (LD, XD, and XXD types):

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.)

To check (XCD and XXCD types):

The cutout of the shift rod spline for a counter rotation
faces against the cruising direction. {It indicates that the
shift rod is at the “N” (Neutral) Position.)

If the cutout of the spline is not in the direction shown,
and turn the shift rod right and ieft with the 12 point 10
mm socket until the cutout faces toward the specified
direction.

Tilt up the motor.

Apply grease to the vertical shaft bush of the extention
separator and install the extention separator to the
extention case. (XXD, XXCD types)

Apply grease and install the gear case assembly to the
vertical shaft spline, loosely tighten six 10 mm washers
and six 10 x 40 mm hex bolts. (LD, XD, XCD types)

Apply grease and install the gear case assembly to the
vertical shaft spline, loosely tighten six 10 mm washers
and six 10 mm self-locking nuts. (XXD and XXCD types)

Tilt down the motor.

Tighten six hex bolts (LD, XD, XCD types) or six 10 mm
self-locking nuts (XXD and XXCD types) to the specified
torque.

TORQUE: 34 N*m (3.5 kgf+m, 25 Ibf-ft)

(11

[2]
SHIFT ROD CUTOUT OF SPLINE

=
[4] \—/

CRUISING
DIRECTION
The illustration shows the standard rotation.

)]
SHIFT ROD

1]
10 mm
WASHERS (6)

[11
10 mm
WASHERS (6)

[2]

10 x 40 mm
HEX
BOLTS (6)

[3]

10 mm SELF
LOCKING NUT
(6}

12-6



BF200A-225A

9) Install the 12 mm washer and the 12 mm self-locking
nut.

TORQUE: 57 N-m (5.8 kgf'm, 42 Ibf-ft)

10) Set the trim tab (or gear case cover) to the gear case
assembly.

11) Align the “A” mark, and install the 10 mm washer and
the 10 x 32 mm hex bolt.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

12) After install the gear case assembly, adjust the shift
rod.

GEAR CASE
COVER

10 mm ;
WASHER —»©

é \
[5]
4] et 12 mm SELF

161
s | 12 mm WASHER

10 x 32 mm [2]
HEX BOLT TRIM LOCKING NUT
TAB
\.
(11
” A" MARK
[2]
10 mm WASHER/

10 x 32 mm HEX BOLT
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d. DISASSEMBLY/ASSEMBLY OF THE EXTENTION SEPARATOR and VERTICAL SHAFT BUSH

[2]
30 mm WASHER

[1]

43 mm INTERNAL _@
CIRCLIP

[4]
Apply grease to
the inside.

’ ’\\ [5]

VERTICAL SHAFT BUSH

3] /

EXTENSION
SEPARATOR
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3. WATER PUMP/SHIFT ROD

a. DISASSEMBLY

Remove the following:
— Propeller (P. 12-2)
— Gear case assembly (P. 12-3)

1)

2)

3)

4)

5)

6)

Remove the water tube seal ring from the impeller
housing.

Remove four 8 x 60 mm hex bolts, 8 mm washers and
distance collar, tightening the impeller housing.

Remove the special key from the vertical shaft.

Remove the impeller cover and the impeller gasket.

NOTICE

Replace the impeller gasket on disassembly.

Remove the pump impelier, pump liner and the water
pump O-ring from the impeller housing.

Check the impelier for cracks, wear or damage from
overheating, if necessary replace it.

[1]
WATER TUBE
SEALRING [2]
8 x 60 mm
3] HEX BOLT (4)
IMPELLER HOUSING
[4]

8 mm
? WASHER (4)
[©]
=

[5]
DISTANCE
_ COLLAR (4)
<

[6]
SPECIAL KEY

[1]
IMPELLER
COVER

IMPELLER
GASKET

1]
IMPELLER
HOUSING

WATER PUMP
O-RING

IMPELLER
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7) Remove the 6 x 16 mm hex bolt, 6 mm washer, two 6 x

- [116 x 10 mm {41
10 mm dowel pins, then remove the water pump DOWEL PIN (2) Pw—0_ 6 x 16 mm
housing. i HEX BOLT
[al \[5]
8) Remove the water pump housing O-ring and 69.1 x 2.4 WATER PUMP
mm O-ring. Check the O-ring for damage or wear, if HOUSING Wlﬂ\ 6 mm WASHER
necessary replace it.

3]
WATER PUMP ﬁ
HOUSING ’
O-RING

{6] 69.1 x 2.4 mm
E , O-RING

9) Remove the two 26 x 42 x 7 mm water seal using the
commercially available oil seal remover.

[1]
26 x 42 x 7 mm
WATER SEAL

10) Remove the shift rod assembly. [}

SHIFT ROD ASSEMBLY

11) Remove the shift rod holder.

12) Remove the 12 x 21 x 6 mm water seal using the com- [1] SHIFT ROD HOLDER

. . . (2] 12x 21 x 6 mm
mercially available oil seal remover.

,/ WATER SEAL

13) Remove the holder O-ring from the shift rod holder.
Check the O-ring for damage or wear, if necessary %

replace it.

[3] HOLDER O-RING
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14) Remove the shift rod spring, 12 mm washer and 10 mm

E-ring from the shift rod.

15) Remove the 12 mm E-ring and 14.2 x 30.56 mm washer

from the shift rod.

[1] SHIFT ROD
SPRING

/

121 12mm

WASHER
\ [3]1 10 mm
[41 E-RING
SHIFT ROD
[11
12 mm
E-RING
[2]
13] 14.2 x 30.5 mm
WASHER

SHIFT ROD
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b. EXPLODED VIEW

’_@ [4] WATER TUBE SEAL RING

INSTALLATION:

Install the impeller housing by align-
ing the projection on the seal ring
with the hole in the impeller housing.

1] After installation, apply grease to the
6 x 10 mm DOWEL PIN (2) inside of the seal ring.
3] [5] 8 x 60 mm HEX BOLT (4}
IMPELLER
— HOUSING [ 19.7 Nem (2.0 kgf'm, 14 Ibf+ft)
= [2]
ﬁ\@\ WATER PUMP HOUSING E [6]1 8 mm WASHER (4)
[71 DISTANCE COLLAR (4)
[19]
WATER PUMP ._@

HOUSING O-RING

Do not reuse.

Do not reuse.

HEX BOLT
i - T [9] PUMP LINER
6 mm o\ [ Apply grease to the inside.J
i WASHER
L:A 2

{10] PUMP IMPELLER

=

CRNESENNN

@

==

[11]1 SPECIAL KEY
’7Do not forget to install.

[12]
IMPELLER COVER

5
i

26 x 42 x 7 mm
WATER SEAL (2)

* Do not reuse.

* Apply grease
to the sealing
surface, cir-
cumference
and lips.

[13]
IMPELLER GASKET

‘ Do not reuse. l

e

[14] 69.1 x 2.4 mm O-RING

Do not reuse.

[15]

SPECIAL KEY
INSTALLATION
POSITION
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[1] .—@

SHIFT ROD [2} 12 x 21 x 6 mm WATER SEAL

_ﬁ: HOLDER

{3] HOLDER O-RING

Do not reuse.

[5] 12 mm WASHER
6] 10 mm E-RING\:
[7112 mm E-RINCN\

&

[8] 14.2 x 30.5 mm WASHER

[91 i
SHIFT ROD

{LD, XD and XXD types) —

* Do not reuse.
» Apply grease to the cir-
cumference and lips.

[4]
SHIFT ROD
SPRING

Check the spline
for wear and dis-
tortion and replace
if necessary.

T

Y

-

[10]
SHIFT ROD
(XCD and XXCD types)

Check the spline
for wear and dis-
tortion and replace
if necessary.
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c. INSTALLATION

1) Install the 14.2 x 30.5 mm washer and 12 mm E-ring
into the shift rod.

2) Install the 10 mm E-ring, 12 mm washer and shift rod
spring into the shift rod.

3) Apply soapy water to the circumference and lips of the
new 12 x 21 x 6 water seal.

4) With the lips facing up, drive the 12 x 21 x 6 water seal
into the shift rod holder as shown.

5) Apply grease to the holder O-ring and install it into the
shift rod holder.

6) Install the shift rod holder into the shift rod.

[11
12 mm E-RING

/

NS
(31

[2] 14.2 x 30.5 mm
SHIFTROD  WASHER

[1]
SHIFT ROD
SPRING

/

- (21
12 mm
\ WASHER
141
3] 10 mm E-RING
SHIFT ROD

[11 [2]
SHIFT ROD 12x21x6
HOLDER WATER SEAL

—

1
SHIFT ROD HOLDER

7

SHIFT ROD HOLDER O-RING
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7)

8)

Install the shift rod assembly.

Install the shift rod by aligning the shift cam of the shift
rod with the groove in the shift slider.

1]
<LD, XD and XXD types>

[2]
SHIFT ROD [3]
CUT OF SPLINE

/

N

(4]
CRUISING
DIRECTION

[2]
SHIFT ROD

(6]
GROOVE IN
SHIFT SLIDER

[6]
<XCD and XXCD types>

[11
CUT OF SPLINE (21

N

SHIFT ROD

[3]
CRUISING

% DIRECTION

(21
SHIFT ROD

(4]
CAM

(51
GROOVE IN
SHIFT SLIDER
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9} Apply grease to the sealing surface and the circumfer- [1] <WATER SEAL INSTALLATION DIRECTION>
ence of the new 26 x 42 x 7 mm water seals.
10) Drive the 26 x 42 x 7 mm water seals one by one into '_@
the water pump housing using the special tools. Note [21
the installation direction of the water seals. (Apply grease to the
sealing surface)
11) After installation, apply grease to the lip of the seals.
TOOLS: Dohert |
Driver 07749 - 0010000 [3] DRIVER

Attachment, 42 x 47 mm 07746 - 0010300 07749 - 0010000

.

[4] ATTACHMENT N
42 x 7 mm
07746 - 0010300

12) Apply grease to the new 69.1 x 2.4 mm O-ring and

water pump hou_sing O-ring, and install them to the m g();\;IVOETgI]N @—___ P 24)]( 16 mm
water pump housing. @T HEX BOLT
[2]1 WATER PUMP —» \
13) Install the two 6 x 10 mm dowel pins to the water pump HOUSING [5]
housing, and install the 6 mm washer and 6 x 16 mm WJW\ O 6 mm WASHER
hex bolt. / <—[6]69.1x2.4 mm
[3] WATER PUMP % - O-RING
HOUSING P
O-RING
14) Check the impeller for cracks, wear or damage from [1] SPECIAL KEY
overheating. _@ INSTALLATION 1]
GROOVE SPECIAL KEY
15) Apply grease to the inner wall of the pump liner, and (2] (3] PUMP INSTALLATION

install the pump impeller in the pump liner with the |APPly grease to IMPELLER GRroOOVE

side that has the special key installation groove facing the inside.
up. Be sure to align the hole in the pump liner with the
hole in the pump impeller.

[4] (4] PUMP LINER
PUMP LINER
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16)

17

~—

18)

19}

20)

Install the pump liner in the impeller housing by align-
ing the two projections on the pump liner with the two
grooves in the impeller housing. Be sure that part “A”
of the pump liner is in alignment with the part “B” of
the impeller housing, too.

Set the impeller housing over the vertical shaft, and set
the special key in the position shown in the drawing
(P. 12-12).

Align the groove in the pump impeller with the special
key, and instail the impeller housing on the pump hous-
ing by turning the impeller housing clockwise viewed
from the top of the housing

¢ After installation, check that the impeller gasket is
set in the proper position.

NOTICE

Do not turn the impeller housing counterclockwise with
the pump impeller installed in the impeller housing.

Apply grease to the water pump O-ring, and install it
into the impeller housing.

Instail the new impeller gasket and impeller cover.

Install the impeller housing assembly by aligning the
key groove of the impeller with the key on the vertical
shaft by turning the vertical shaft clockwise taking care
not to allow the key to come off from the vertical shaft.

{21 GROOVES

[1]1 PROJECTIONS

o [5]
Ll [4] IMPELLER
A"POINT  bymp LiINER HOUSING

]
“B” POINT

1]
IMPELLER
COVER

[2]
IMPELLER
GASKET

[1]
SPECIAL KEY

{2] GROOVE

[2] GROOVE
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21) Install the impeller housing, distance collars, washers

and bolts.
TORQUE: 20 N'm (2.0 kgf-m, 14 Ibf-ft) [1]
WATER TUBE SEAL RING
22) Install the impeller housing by aligning the projection 2]
on the water seal ring with the hole in the impeller 8 x 60 mm
housing. After installation, apply grease to the inside of 3] HEX BOLT (4)
the water seal ring. IMPELLER HOUSING l [4]

8 mm
\ g WASHER (4)

[5]
DISTANCE
COLLAR (4)

23) Install the following:
— Gear case assembly. (P. 12-5)
— Propeller. (P. 12-2)
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4. PROPELLER SHAFT HOLDER ASSEMBLY

a. REMOVAL/INSTALLATION

+ Remove the shift rod before removalfinstallation of the propeller shaft holder assembly.
1) Remove the propeller (P. 12-2) and gear case assembly (P. 12-3).

2) Remove the water pump/shift rod (P. 12-9).

1]
PROPELLER SHAFT
HOLDER ASSEMBLY

[2]
12 x 45 mm HEX BOLT (2)

54 Nem (5.5 kgfern, 40 Ibfeft) |

{31 12 mm WASHER (2)

12-19



BF200A-225A

5.PROPELLER SHAFT/PROPELLER SHAFT
HOLDER

a. REMOVAL

1) Remove the cross pin ring and 8 x 50 mm shifter pin,
and remove the clutch shifter.

2} Pull the shift slider with care not to let the #7 steel ball
pop out, and remove the #7 steel ball and shift slider.

3) Remove the 15 mm E-ring and 13.8 x 4 mm roller, and
remove the shift plate, shift spring and #12 steel balls.

(LD, XD and XXD types only)

4) Remove the clutch shifter, shift slider and the shifter
pin.

5) Prepare the fixing tool of the dimensions shown.

[1] CLUTCH [2] CROSS PIN

SHIFTER RING [3)
\ #7 STEEL BALL (2)
=
[ — 72

N
jﬁfg

[5] SHIFT SLIDER

[4] 8 x 50 mm
SHIFTER PIN

SLIDER

[6] SHIFT

\ PLATE
[5]
12 mm
[4]

STEEL BALLS
15 mm
E-RING

60 mm 212 (0.5 in)

300 mm

(11.8in)
\ %35 (1.4in)
\@ \ 212 (0.5 in)
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5)

6)

7)

8)

9}

Set the propeller shaft holder assembly on the fixing
tool, and secure the propeller shaft holder assembly
with the bolis.

Secure the fixing tool with a vice.

Loosen the bearing holder using the special tool as
shown.

Remove the bearing holder assembly from the pro-
peller shaft.

TOOL:

Pin type wrench, 110 mm 07WAA - $1G0100

Set the commercially available universal bearing puller
between the bearing holder and the reverse bevel gear.

10) Remove the reverse bevel gear and the bearing from

the bearing holder using the special tool and the
hydraulic press.

TOOLS:

Driver 07JAD - PL90100

11

PIN TYPE WRENCH,
1710 mm

07WAA - $1G0100

PROPELLER SHAFT
HOLDER ASSEMBLY

[31
FIXING TOOL

[1]
BEARING [2] DRIVER
HOLDER 07JAD - PL90100
/ [4]
[3] ] UNIVERSAL
BEARING BEARING
PULLER
(Commercially
available}
[5]
REVERSE
BEVEL GEAR
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11) Set the commercially available universal bearing puller

between the reverse bevel gear and the bearing.

12) Remove the reverse bevel gear from the bearing using

the special tools and the hydraulic press.

TOOLS:

Driver

Attachment, 37 x 40 mm
Pilot driver, 25 mm
Attachment B

07749 - 0010000
07746 - 0010200
07746 - 0040600
07747 - 0010300

13} Remove the propeller shaft, thrust bearing and thrust

bearing washer.

<XCD, XXCD types>

1)

2)

Set the commercially available universal bearing puller
between the bearing holder and the forward bevel gear.

Remove the forward bevel gear from the taper roller
bearing (inner race) using the special tool and the
hydraulic press.

TOOLS:
Driver 07749 - 0010000
Attachment 07945 - 3330300

Pilot driver, 28 mm 07746 - 0041100

1]
DRIVER
07749 - 0010000

[31
ATTACHMENT B
07747 - 0010300

141
PILOT DRIVER, 25 mm
07746 - 0040600

(e
B
R
192%%0%!

ATTACHMENT
37 x 40 mm
07746 - 0010200

93%
%
o0

00K
tedatetels’
Le%e%%

[5]

UNIVERSAL BEARING
PULLER

(Commercially available)

[1]
THRUST
BEARING WASHER

[2]
PROPELLER SHAFT

\

[1]
DRIVER
07749 - 0010000

[3] o
PILOT DRIVER,
28 mm

07746 - 0041100

[2] ATTACHMENT
07945 - 3330300

(4]
UNIVERSAL
BEARING
PULLER
(Commercially
available)
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3)

4)

5)

6)

7)

Remove the taper roller bearing (outer race) using the
special tool and the hydraulic press.

Remove the forward bevel gear shim.

NOTICE

Take care not to damage with remove the taper roller
bearing (outer race).

Remove the thrust bearing washer and the propeller
shaft.

Remove the thrust bearing, thrust bearing washer and
thrust shim.

Remove the 30 x 45 x 7 mm water seal using the
commercially available oil seal remover.

[1] ATTACHMENT
72 x 75 mm
07746 - 0010600

[4]

TAPER ROLLER
BEARING
(OUTER RACE)

[2] DRIVER
07749 - 0010000

i3]
FORWARD BEVEL
GEAR SHIM

[2]

1]

(11
THRUST BEARING

[2]

THRUST BEARING WASHER
o~

[3]
THRUST SHIM

[1]
30 x45x 7 mm
WATER SEAL
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8) Remove the 32 x 42 x 30 mm needle bearing using the

special tool as shown.

NOTICE

Replace the needle bearing on disassembly.

TOOL:
Driver

Attachment, 28 x 35 mm
Pilot, 32 mm

07949 - 3710001

07945 - 4150200

07MAD - PR90200

b. INSPECTION
« PROPELLER SHAFT O.D.

1]

DRIVER
07949 - 3710001

\

|

/ [2]

ATTACHMENT

28 x 35 mm

.Y

(4]
PILOT, 32 mm

07MAD - PRS0200

s L

07945 - 4150200

A
[3]
NEEDLE BEARING

[1

<LD, XD and XXD types>

[2]
AT FORWARD
BEVEL GEAR

AT NEEDLE
BEARING

<LD, XD and XXD types>
STANDARD SERVICE LIMIT
At forward 27.974 - 27.983 mm 24,966 mm
bevel gear (1.1013-1.1017 in) {0.9829 in)
At needle 32.007 - 32.020 mm 29.990 mm
bearing (1.2601 - 1.2606 in) (1.1807 in)
<XCD and XXCD types>
STANDARD SERVICE LIMIT
At reverse 27.974 - 27.983 mm 24.966 mm
bevel gear (1.1013-1.1017 in) (0.9829 in)
At needle 32.007 - 32.020 mm 29.990 mm
bearing (1.2601 - 1.2606 in} (1.1807 in)

[11

<XCD and XXCD types>

AT NEEDLE
BEARING

[2]
AT REVERSE BEVEL GEAR

AT FORWARD
BEVEL GEAR
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c. EXPLODED VIEW

« LD, XD and XXD types
(8l
[5] #12 STEEL BALL (2)

#7 STEEL BALL (2)
[7]
ROLLER

[11]
(41 (6] ‘3\\ SHIFT
CROSS PIN RING SHIFT ) S~ PLATE
E] o SLIDER o
X mm
[1] CLUTCH SHIFTER SHIFTER PIN @\ [12]

INSPECTION: [10] 50 x 90 x 30.2 mm
Check the clutch part at SHIFT BALL BEARING
the forward side and SPRING (2)
reverse side for wear and
damage. \ [9] E-RING

[2] REVERSE BEVEL GEAR

N
[14]
BEARING HOLDER

TORQUE: 191 N°m
(19.5 kgfem, 141 ibfeft}

|

REVERSE BEVEL
GEAR SHIM

THRUST
BEARING
WASHER

[15]
PROPELLER SHAFT

[22]
THRUST
BEARING

[20]

105 x 4.1 mm O-RING

Do not reuse.

[16]
WATER SEAL (2)

Do not reuse.

[19] PROPELLER SHAFT HOLDER
[18] 32 x 42 x 30 mm
NEEDLE BEARING

_@ [ Do not reuse. ‘

{171 (Apply a marine grease to the inside.}
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« XCD and XXCD types

{9l
#12 STEEL BALL (2)
Do not lose.
[10]
[6] SHIFT SPRING
(41 #7 STEEL BALL (2) 1]
- CROSS PIN RING SHIFT PLATE
CLUTCH SHIFTER [71 ROLLER [12]
Check the clutch part at BEARING HOLDER
the forwa_rd side and (5] TORQUE:
reverse side for wear SHIFT SLIDER y 191 Nem {19.5 kgfem,
and damage. [3] 0 o 141 1bfeft)
8 x50 mm
SHIFTER PIN ®

s @‘\ (8] E-RING

(2]
FORWARD BEVEL GEAR

2 FORWARD BEVEL
2 GEAR SHIM
- [24] 50 x 90 x 32 TAPER
BEARING (Outer race)
55104)]( 90 x 32 TAPER Z * Replace together with

BEARING (Inner race)

Apply gear oil to
the inner surface
and the roller of the
taper roller bearing.

the inner race as a set.
» Apply gear oil to the

entire surface of the

taper roller bearing.

[23] FORWARD
THRUST BEARING

Apply gear oil to the
entire surface of the
forward thrust bear-
ing.

THRUST BEARING

ﬁ I WASHER

[15]
THRUST BEARING WASHER

[22]
(Apply a marine THRUST SHIM
grease to the
inside.) [21]

105 x 4.1 mm O-RING

[20] PROPELLER
SHAFT HOLDER Do not reuse.

[18] [19]
30 x 45 x 7 mm WATER 32 x 42 x 30 mm NEEDLE
SEAL (2) BEARING

Do not reuse. Do not reuse.
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1)

2)

3)

4)

5)

Apply gear oil to the circumference of a new needle
bearing.

Press the needle bearing in the propeller shaft holder
using the special tools and hydraulic press.

+ Install the needle bearing with the stamp mark at the
end of the needle bearing facing the special tool.

TOOLS:
Attachment 90 070PF - ZY30100
Attachment 31.5 x 415 070PD - 2Y30100

Apply soapy water to the circumference of the new 30 x
45 x 7 mm water seals.

Drive the 30 x 45 x 7 mm water seals into the propeller
shaft holder one by one using the special tools. Note
the installation direction of the water seals.

After installation of the water seals, apply grease to the
lips of the seals.

TOOL:
Oil seal driver 07947 - SB00100

(1]
ATTACHMENT
31.5x415
070PD - ZY30100

{2}
ATTACHMENT 90
070PF - ZY30100

31
32 x 42 x 30 mm
NEEDLE BEARING

[2]

OIL SEAL
DRIVER

07947 - SB00100

[1] <WATER SEAL INSTALLA-
TION DIRECTION>

[3]

{Apply grease to the mating
surface, circumference and
lips of the seals.)
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<XCD, XXCD types>

6) Install the thrust shim in the propeller shaft holder.

7) Install the thrust bearing washer with the chamfered
side toward the shim.

8) Apply gear oil to the circumference of the forward
thrust bearing, and set the bearing on the thrust bear-
ing washer.

9) Install the propeller shaft and thrust bearing washer.

+ Replace the taper bearing (outer race) together with
the taper bearing (inner race) as a set.

10) Set the forward bevel gear shim on the bearing holder.

11) Apply gear oil to the circumference of a new taper bear-

ing (outer race), and install it on the bearing holder with
the small I.D. side toward the shim.

12} Using the special tools and the hydraulic press, instalt

the taper bearing (outer race) on the bearing holder.

TOOLS:

Driver 07749 - 0010000

Attachment, 90 070PF - ZY30100
NOTICE

Take care not to cause the special tool to come in con-
tact with the outer surface of the bearing holder.

[1] FORWARD
THRUST BEARING

«— [2] THRUST BEARING
WASHER

)
3]

THRUST
SHIM

[5]
PROPELLER SHAFT
HOLDER

[2]

1]
THRUST BEARING WASHER

[1} [2]

50 x 90 x 32 FORWARD

BEARING BEVEL
GEAR SHIM

(OUTER RACE)

[3]

(11

ATTACHMENT 90
070PF - ZY30100

[3]

TAPER BEARING
(OUTER RACE)

[2]
DRIVER
07749 - 0010000

[4]1 BEARING HOLDER
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13) Place the wood block on the gear face of the forward
bevel gear.

14) Set the bearing holder assembled in the step 4 on the
forward beve! gear.

15) Apply gear oil to the inner surface of the taper bearing
{inner race), and set it on the forward bevel gear.

16) Using the special tool and 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.

TOOL:
Driver 07JAD - PLS0100

<LD, XD, XXD types only>

1) Install the thrust bearing washer with the chamfered
side toward the shim.

2) Apply gear oil to the circumference of the forward
thrust bearing, and set the bearing on the thrust bear-
ing washer.

3} Install the propeller shaft.

[1] DRIVER
07JAD - PLS0100

.

[3]
(Install while
applying gear oil.)

[2]

50 x 90 x 32
BEARING
{INNER RACE)

(4]

BEARING
HOLDER
[5] (6]
WOOD BLOCK FORWARD
. | BEVEL GEAR
L

[1]
FORWARD THRUST BEARING

@ [2] THRUST
BEARING
WASHER

N

- ]

[3] CHAMFER

[4]
PROPELLER SHAFT
HOLDER
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4}

5}

6)

7)

Check the bearing for play and abnormal sound by
turning it by hand. Replace the bearing with a new one
if necessary.

Apply gear oil to the entire surface of the bearing, and
drive the bearing into the bearing holder using the spe-
cial tool and hydraulic press.

TOOL:
Driver 07749 - 0010000
Attachment, 90 070PF - ZY30100

Place a wood block under the reverse bevel gear.

Apply gear oil to the entire surface of the bearing, and
drive the reverse bevel gear into the bearing and bear-
ing holder assembly using the special tool and
hydraulic press.

TOOL:
Driver 07JAD - PL90100

(3]
BEARING HOLDER

[1]
DRIVER
07749 - 0010000

[2]
ATTACHMENT 90

070PF ~ ZY30100

14]

Fi

\ BEARING

HIE:

[21
BEARING

1]
DRIVER

07JAD - PL90100

/

[3]
BEARING HOLDER

:

@ )

REVERSE BEVEL GEAR
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8)

9)

10

~

11)

12)

13}

14}

15}

Set the bearing holder assembly assembled in the step
27 on the propeller shaft. Loosely tighten the bearing
holder assembly against the propeller shaft holder by
hand.

Install the fixing tool, that was used during removal, on
the propeller shaft holder assembly.

Using the special tool, tighten the bearing holder to the
specified torque.

TORQUE: 191 N-m (19.5 kgfsm, 141 Ibf-ft)

TOOL:
Pin type wrench, 110 mm

NOTICE

Do not secure the propeller shaft holder on a vise
directly. Use the fixing tool.

07WAA - S1G0100

Install the shift spring, 12 mm steel balls, shift spring,
and shift plate in the order shown.

Install the 13.8 x 4 mm roller and 15 mm external circlip
by aligning the hole in the shift slider with the shift
plate hole.

Position the propeller shaft vertically so the shift slider
is facing up.

Pull up the shift slider until the #7 steel ball installation
holes in the shift slider appear.

Set the #7 steel balls in the right and left #7 steel ball
installation holes respectively, and push the shift slider
into the propeller shaft slowly.

s Push in the shift slider with care not to let the steel
balls pop out.

[1]

PIN TYPE WRENCH,
110 mm

07WAA - S1G0100

BEARING HOLDER

% ASSEMBLY
(3]
FIXING TOOL
i2]
SHIFT SPRING
1] 3\\
SHIFT ) &
SLIDER O ?
0 [5] SHIFT
PLATE
[4]
12 mm
STEEL
[3] 15 mm BALLS
E-RING

[1]
SHIFT SLIDER
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16)

17)

18)

19)

s XCD and XXCD types: Be sure that the bearing hold-
er assembly, thrust bearing, washer and the shim
are set on the propeller shaft holder assembly (P. 12-
28).

Assemble the clutch shifter and the propeller shaft by
aligning the long hole in the propelier shaft with the 8 x
50 mm shifter pin hole.

Align the clutch shifter hole and the hole in the shift
slider, and install the 8 x 50 mm shifter pin.

Install it so that spiral line of the cross pin ring may not
pile up.

Be sure that the #7 steel balls are in the groove in the
propeller shaft securely as shown.

Check procedure:
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.

(1
SHIFTER PIN
INSTALLATION HOLE

[2]
LONG HOLE

[3] CLUTCH
SHIFTER
[4] PROPELLER

SHAFT

[1] 8 x 50 mm

SHIFTER PIN 121

HOLE IN CLUTCH SHIFTER
[31 CLUTCH SHIFTER

CTE
L

[4] HOLE IN SHIFT
SLIDER

[5] SHIFT SLIDER

[1] (2]

CLUTCH SHIFTER CROSSPINRING  [3]

#7 STEEL
BALL (2)

/
] t:u:cmzﬁzfﬁ

__‘ﬁ;a;ﬁa‘

{41 GROOVE

[5] SHIFT
SLIDER
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b.

VERTICAL SHAFT/BEVEL GEAR

a. DISASSEMBLY

Remove the following:

— Propeller (P. 12-2)

- Gear case assembly (P. 12-3)

— Water pump/shift rod (P. 12-9}

— Propelier shaft holder assembly (P. 12-19)

1)

2)

3)

4)

5)

Attach the special tool to the vertical shaft end.

Use a shop towel or equivalent cloth to protect the gear
case as shown.

Holding the special tool, remove the pinion gear nut.

TOOL:

Vertical shaft holder 07SPB - ZW10200

Remove the 64 mm lock nut using the special tool.

TOOL:

Lock nut wrench, 64 mm 07916 - MB00002

Remove the vertical shaft.

[1l
VERTICAL SHAFT

[2] VERTICAL SHAFT HOLDER
07SPB - ZW10200

NUT * [4] SHOP TOWEL

WRENCH, 64 mm
07916 - MB00002
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<LD, XD and XXD types only>

6) Set the commercially available universal bearing puller

between the taper bearing (inner race) and forward
bevel gear.

7) 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 07945 - 3330300

Driver 28 mm 07746 - 0041100

[1]
DRIVER
07749 - 0010000

(3l
TAPER BEARING
(INNER RACE)

DRIVER, 28 mm
07746 - 0041100

[2]
ATTACHMENT,
42 x 47 mm
07746 - 0010300

UNIVERSAL BEARING
PULLER
{Commercially
available)
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8)

Remove the taper bearing (outer race) using the special
tools. Remove the forward bevel gear shim.

s Replace the taper bearing (outer race) and the taper
bearing {inner race) as a set on disassembly.

TOOLS:

[2] TAPER BEARING
{OUTER RACE)

(11 REMOVER WEIGHT
07741 - 0010201

Bearing race puller
Remover weight
Remover handle

070PC - ZY30100
07741 - 0010201
07936 - 3710100

<XCD and XXCD types only>

Replace the puller jaws of the special tool as shown.

070PC - ZY30100
07WPC - ZW50100

9)
TOOLS:
Bearing race puller
Puller jaws, 25 mm
10)

Remove the reverse bevel gear using the special tools
with the new puller jaws replaced in step 2.

\

2

(3] (4] FORWARD
REMOVER BEARING RACE  BEVEL
HANDLE PULLER GEAR SHIM

07936 - 3710100 07LPC - ZV30100

(11

PULLER JAWS,25 mm
07WPC -~ ZW50100
(Replacement tool}

[2]

BEARING RACE
PULLER

070PC - ZY30100

[3]1 Removed tool

TOOLS:

Bearing race pulier
Remover weight
Remover handle
Puller jaws, 26 mm

070PC - ZY30100
07741 - 0010201
07936 - 3710100
07WPC - ZW50100

[1]
REMOVER WEIGHT
07741 - 0010201

BEARING RACE
PULLER

07936 - 3710100 9070PC -

[2]
PULLER JAWS, 25 mm
07WPC ~ ZW50100

-

[5] REVERSE
BEVEL

GEAR
ZY30100
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11} Using the same special tools, remove the 50 x 90 x 30.2

mm radial ball bearing.
12} Remove the bevel gear shim.

TOOLS:

Bearing race puller
Remover weight
Remover handie
Puller jaws, 25 mm

070PC - ZY30100
07741 - 0010201
07936 - 3710100
07WPC - ZW50100

13) Remove the oil slinger from the vertical shaft.

14} Set the commercially available universal bearing puller
on the taper roller bearing (inner race), then set the uni-

versal bearing puller on the vice.

15) Remove the taper roller bearing by tapping on the end

of the vertical shaft using a plastic hammer.

NOTICE

Do not hold the vertical shaft with a vise. Use a plastic

hammer to tap on the end of the vertical shaft.

[1]

REMOVER WEIGHT

07741 - 0010201

[4]

REMOVER
HANDLE

07936 - 3710100

[2] PULLER JAWS, 25 mm
07WPC - ZW50100

3] BEVEL GEAR SHIM

(5]

BEARING RACE  [6]

PULLER 40 x 82 x 18 mm

07LPC - ZV30100 RADIAL BALL
BEARING

{11 VERTICAL SHAFT

(2] OIL SLINGER
al 2] N
TAPER ROLLER
PLASTIC
BEARING (INNER
+~ HAMMER i

[3]
UNIVERSAL BEARING PULLER
{Commercially available}

[2]
TAPER ROLLER
BEARING (INNER RACE)
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16) Set the special tools on the 36 x 46 x 37 mm needle
bearing as shown. Place a shop towe! or equivalent
material under the needle bearing.

TOOLS:

Driver

Driver 37 x 40 mm
Pilot driver 32 x 50 mm

b. INSPECTION

VERTICAL SHAFT O.D

07949 - 3710001
07746 - 0010200
07MAD - PR90200

. (At needle bearing)

STANDARD SERVICE LIMIT
31.991 - 32.000 mm 28.545 mm
(1.2595 - 1.2598 in) (1.1238 in)

[11

DRIVER
07949 -

[2]

PILOT DRIVER

32 x50

07MAD - PR90200

[3]

3710001

mm

(4]

DRIVER

37 x 40 mm
07746 - 0010200

Pl

NEEDLE
BEARING

[5] SHOP TOWEL
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c. EXPLODED VIEW

[2]
64 mm LOCK NUT

[123 Nem (12.5 kgf-m, 90 Ibfsft) |

[31]
32 x 65 x 26 mm TAPER ROLLER
BEARING (Outer race)

[4]
32 x 65 x 26 mm TAPER ROLLER
BEARING (Inner race)

[1]
VERTICAL SHAFT

.

=

[19] OIL SLINGER [5]1 PINION GEAR SHIM

J.)

[18] 32 x 46 x 37 NEEDLE BEARING

{6] GEAR CASE GROMMET
{71 RUBBER SETTING PLATE

.~ GEARCASE

COVER

[17]
5 mm SELF-LOCKING NUT

1 Nem (0.1 kgfem, 0.7 Ibf+ft) |

Y
%1\ 191 10 mm WASHER

[10]

10 x 32 mm HEX BOLT
g, [ 22 Nem (2.2 kgfem, 16 Ibfft)

) /-/\.\‘
@.)

\ ¢
=

[16] R.WATER SCREEN

P

[15] -
GEAR CASE ' \
\
.'/
,'/
[12] 5 x 45 mm
OVAL
[14] L. WATER SCREEN  SCREW [11] PINION GEAR

[13]
PINION GEAR NUT

182 N m(18.5 kgfem,
134 1bf-ft)
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[1] 6 mm SELF-LOCKING NUT
[9.8 N*m (1.0 kgf*m, 7 Ibf-ft) |

[2] ANODE (2)

| Replace, if excessively deteriorated

g

5 .\
[3]

6 x 55 mm [4] 50 x 90 x 21.5 mm TAPER
% HEX BOLT BEARING (Inner race)

[5]
FORWARD BEVEL GEAR

[15]
55x 1.5 mm
O-RING (2)

[6]
50 x 90 x 21.5 mm TAPER
BEARING (Outer race)

[14] OIL LEVEL BOLT

3.4 Nem (0.35 kgfem,
2.5 Ibfsft)

[13] OIL DRAIN BOLT

3.4 N*m (0.35 kgfem, 2.5 Ibf-ft) [12]
LD, XD and XXD
types only

7]
FORWARD BEVEL GEAR SHIM

&

(8]
REVERSE BEVEL GEAR

{10]

1
BEVEL GEAR
SHIM

[9]1 50 x 90 x 30.2 mm RADIAL
BALL BEARING

[11] XCD and XXCD types only
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d. INSTALLATION

1) Apply gear oil to the circumference of the 36 x 46 x 37
mm new needle bearing.

2) Using the special tools, install the 36 x 46 x 37 mm nee-
die bearing. Install the needle bearing stamped side
toward down.

3) After installation of the needle bearing, check whether
the underside of the bearing is level with the bottom of
the gear case.

TOOLS:
Installer shaft 07VMF - KZ30200
Attachment 07946 — SB20000

Attachment 31.5 x 41.5 mm 070PD - ZY30100

4) Install by aligning the projection on the inner wall of the
oil slinger with groove of the vertical shaft.

5) Set the pinion gear on the vertical sahaft and temporar-
ily tighten the pinion gear nut by hand.

6) Apply gear oil to the inner wall and the roller section of
the taper roller bearing (inner race).

7) Set the pinion gear shim, taper roller bearing and the
special tool on the vertical shaft.

TOOL:

Drive shaft B 07964 - MB00200

[1]

INSTALLER ———
SHAFT

07VMF - KZ30200

[4]

ATTACHMENT
31.5x41.5 mm
070PD - ZY30100

-
e BEARING

[2]
ATTACHMENT
07946 — SB20000

[3]
NEEDLE

-

1l
PROJECTION

i

[2] GROOVE

[3] VERTICAL SHAFT

[4] OIL SLINGER

[1]

VERTICAL SHAFT

DRIVE SHAFT B
07964 — MB00200

[3]

TAPER ROLLER
BEARING (INNER
RACE)

[4]
(Apply gear oil to the
inner wall and roller section.)
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8) Set the vertical shaft upright on the hydraulic press [1]1 PRESS
with the pinion gear side toward up as shown.

3] % 2]
9) Install the taper roller bearing on the vertical shaft VERTICAL PINION GEAR NUT
using the hydraulic press. SHAFT

. [4]
+ Be sure that the ends of the special tool securely set / PINION GEAR
on the inner part of the taper roller bearing and on
the hydraulic press table respectively. [5]

TAPER (6]
NOTICE ROLLER PINION GEAR SHIM

Take care not to damage the threaded part (i. e. pinion |BEARING
gear nut installation part) at the end of the vertical |{INNER RACE) /

shaft. \

TOOL:
Drive shaft B 07964 - MB00200

{71

Both ends must set
on the inner part of
the taper roller bear-
ing and on the press
table securely.

— "\
i8]
[9] HYDRAULIC PRESS
DRIVE SHAFT B TABLE
07964 - MB00200
<XCD and XXCD type only>
10} Place a wood block under the reverse bevel gear.
S. TOOL
11} Check the bearing for play and abnormal sound by (s.1ooL |
turning it by hand. Replace the bearing with a new one ‘ [1]
if necessary. OIL SEAL DRIVER

12) 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. 2] 5
REVERSE [ 3]
TOOL: BEVEL BALL BEARING

Oil seal driver 07JAD - PL90100

[4] WOOD BLOCK
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13) Soak the gear case in the container filled with oil with
the bearing installation side toward down.

14) Heat the oil to 80 to 90°C (176 to 194°F).

15) 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.

CAUTION:

+ Do not heat the oil above 90°C (194°F).

+ The entire gear case becomes hot. Be sure to
wear the gloves during the operation.

+ Do not apply 9,000 N (917 kgf, 2,022 lbs) or more
when installing.

<LD, XD and XXD types only>

16) Apply gear oil to the inner wall and the roller of the
taper roller bearing (inner race).

17) Place a wood block under the forward bevel gear.

18) 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

(2]

[3]

Heat the oil to '

80 to 90°C

(176 to 194°F)

[4]

[5]

REVERSE BEVEL ‘
GEAR/BEARING
ASSEMBLY

\ L\‘/l_\_;\
BEVEL GEA \ (6]

[1]
GEAR CASE

CASE

(11
DRIVER

07749 - 0010000

(41

FORWARD BEVEL

GEAR

[2]
BEARING DRIVER
07NAD - P200100

i3]
TAPER BEARING
(INNER RACE)

[51 WOOD BLOCK
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19)

20)

21)

22)

23)

24)

¢+ Install the new taper bearing with the larger I. D. side
facing out.

Place the forward bevel gear shim in the gear case.

Apply gear oil to the circumference of a new taper bear-
ing, and set the bearing in the gear case.

Install the taper bearing (outer race) in the gear case
using the special tools as shown.

TOOLS:
Driver 070GD - 0010100
Attachment 070PF - ZY30100

Set the taper bearing and forward bevel gear in the
gear case.

Take care not to remove the roller of needle bearing,
and install the vertical shaft.

Install the 64 mm lock nut using the special tool.
TORQUE: 123 Nem (12.5 kgf'm, 90 Ibf-ft)

TOOL:
Lock nut wrench, 64 mm 07916 - MB00002

Be sure that the forward bevel gear is mounted properly.

25) Clean the vertical shaft and the tapered part of the pin-

26)

ion gear thoroughly with degreasing cleaning agent.

Tighten the pinion gear nut to the specified torque in
the same procedure as of removal.

TORQUE: 181 N-m (18.5 kgf+m,134 Ibf-ft)

TOOL:
Vertical shaft holder 07SPB - ZW10200

1]

DRIVER 070PF - ZY30100

070GD - 0010100 (3]
TAPER BEARING
{OUTER RACE)

(2]
ATTACHMENT

l

{4]

(11
LOCK NUT

WRENCH, 64 mm
07916 - MB00002

[2]

VERTICAL SHAFT HOLDER
07SPB - ZW10200

[3] PINION GEAR :

NUT

[11 VERTICAL SHAFT

[4] SHOP TOWEL
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7. SHIM SELECTION 1
PINION GEAR [2]
¢ PINION GEAR SHIM NUT TAPERED PART
</
Remove the 32 x 65 x 26 mm taper roller bearing {(inner
race) if it is mounted on the vertical shaft (P. 12-37). =
N

1) Wipe the tapered part of the vertical shaft and pinion S

gear with a shop towel and a degreasing cleaning sol-

t.

ven [3] PINION GEAR
2) Install the pinion gear on the vertical shaft and tighten [4] VERTICAL SHAFT

the pinion gear nut to the specified torque.

TORQUE: 181 N-m (18.5 kgf-m, 134 Ibf-ft)

¢ Do not install the vertical shaft in the gear case.

+ We recommend that you attach the special tool (ver- | [ [2] PIN'ON GEAR SIDE
tical shaft holder) at the end of the vertical shaft to f&UGE ADAPTER, Py \
facilitate tightening of the pinion gear nut to the 070PTTZY30100
specified torque (P. 12-45).

3) Be sure that the side of the special tool (i.e. side with EI

the stamped tool number) is facing to the opposite side l

from the pinion gear, and be sure that the tool of the

pinion gear nut side is not set on the nut. 3]

Tighten the bolts by hands while pushing both tools ;é:IER?N%OéI%E:

toward the pinion gear side.

s Do not confuse the pinion gear side and the taper
roller bearing side of the spepcial tool. 1] [2]

Tool must MEASUREMENT SURFACE

s Do not score and scratch the opposite side (mea- not get

surement side) from the side where the tool number on the nut.
is stamped.

s+ Do not tighten the bolts with a tool.

.. [3]
TOOL NO.

s There must be no wobbling in the special tool. It 4] STAMPED
t securely set on the pinion gear.
mus ely p g PINION GEAR SURFACE
TOOL: NUT [6] PINION GEAR
Gauge adapter, 100 mm 070PJ - ZY30100 [5] BOLT (2)

4) Set the both tools on both sides of the projection on the
vertical shaft so that the side of the special tool
stamped with the tool number faces to the opposite [1]1 MEASUREMENT SURFACE
side from the pinion gear as shown. Tighten the bolts
by hands.

[2]1 BOLT (2)

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 boits with a tool. N H L TOOL NO.

s+ There must be no wobbling in the special tool. It SURFACE

must securely set on the pinion gear. [4]

PROJECTION ON
VERTICAL SHAFT
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5)

6)

7)

8)

9)

Hold the vertical shaft upright {with the pinion gear
toward up) and secure the vertical shaft.

Set the commercially available depth gauge at the
gauge adapter of the pinion gear side as shown.
Measure the vertical shaft length (dimension “D") and
record it.

TOOL:
Gauge adapter, 100 mm 070PJ - ZY30100

Assemble the outer race and inner race of the 30 x 62 x
40 mm taper roller bearing.

Measure the bearing height from the outer race end to
the inner race end as shown, and record the measure-
ment.

Measure the height of the 30 x 62 x 40 mm taper roler
bearing outer race and record the measurement.

[2]
DEPTH GAUGE
(Commercially
available}

[1]
PINION GEAR

[3]
GAUGE ADAPTER,
100 mm

070PJ - ZY30100

121

INNER RACE

1]
OUTER RACE
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10) Calculate the gap (distance E) between the outer race

1)

12

and inner race using the measuremnets obtained in the
step 8 and 9 and the following formula.

Formula:
Bearing height — Quter race height = Gap (distance E)

Example:

When, bearing height from the outer race end to the
inner race end is 40.1 mm,

And, outer race height is 34.9 mm (1.37 in):
40.1-349=5.2

Therefore, the gap (distance E) is 5.2 mm (0.20 in).

Determine the calculation value using the vertical shaft
length (distance D) obtained in step 6 and the gap (dis-
tance E) obtained in step 10 and the following formula.

Formula:
Vertical shaft length (distance D) + Gap (distance E) -
156 = Calucutation value.

Example:

When, vertical shaft length {distance D) is 150.6 mm
(5.929 in),

And, gap (distance E) is 5.2 mm (0.20 in):

150.6 + 5.2 - 156 = - 0.20

Therefore, the calculation value is — 0.20 mm (- 0.008
in)

Cross reference the calculation value and the engage-
ment 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

Parts name Thickness
Pinion gear shim A 0.10 mm (0.004 in)
Pinion gear shim B 0.15 mm (0.006 in)
Pinion gear shim C 0.30 mm (0.012 in)
Pinion gear shim D 0.50 mm (0.020 in}

[1] GEAR CASE

[2] ENGAGEMENT MARK
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« Pinion gear shim selection table

[1] Unit: mm {in)

» How to read shim selection table
[4]When the engagement mark on the gear case is E and the calculation value is —-0.20 mm (-0.008 in) or more, the shim
thickness is 0.75 mm (0.030 in). {See Example 1 below.)
When the calculation value is less than —0.20 mm (-0.008 in}, the shim thickness is 0.80 mm (0.031 in). (See Example 2

{21 Calculation value

0.41 0.35 0.30 0.25 0.20 0.15 0.10 0.05 0

(0.016) - | (0.014)- | (0.012)~ | (0.010)- | (0.008)- | (0.006) - | (0.004)- | (0.002)— | (0.000) -

0.35 0.30 0.25 0.20 0.15 0.10 0.05 0 -0.05

(0.014) (0.012) (0.010) (0.008) (0.0086) (0.004) | (0.002) (0.000) | (-0.002)
. F 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65
o (0.010) (0.012) (0.014) (0.016) (0.018) (0.020) | (0.022) (0.024) (0.026)
2 £ 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60
= {0.008) (0.010) {0.012) {0.014) (0.016) | (0.018) | (0.020) (0.022) (0.024)
(s}
~ 5 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55
g (0.006) (0.008) (0.010) (0.012) (0.014) | (0.016) | (0.018) {0.020) (0.022)
£ c 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
£ (0.004) (0.006) | (0.008) (0.010) (0.012) | (0.014) | (0.016) (0.018) (0.020)
§7 5 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
=) (0.004) | (0.006) | (0.008) | (0.010) | (0.012) | (0.014) | (0.016) | (0.018)
:‘q: © A 0.10 0.15 0.20 0.25 0.30 0.35 0.40
= (0.004) (0.006) (0.008) (0.010) | (0.012) (0.014) (0.016)

[1] Unit: mm (in)
[2] Calculation value

-0.05 -0.10 -0.15 -0.20 -0.25 -0.30 -0.35

(-0.002) | (-0.004) | (-0.006) | (-0.008) | (-0.010) | (-0.012) | (-0.014)

--010 | --015 | --0.20 | --0.25 | --030 | --0.35 | --0.41

(-0.004) | (-0.006) | (-0.008) | (-0.010) | (-0.012) | (-0.014) | (-0.016)
. . 0.70 0.75 0.80 0.85 0.90 0.95 1.00
23 (0.028) (0.030) (0.031) (0.033) (0.035) (0.037) | (0.039)
2 £ 0.65 0.70 0.75 0.80 0.85 0.90 0.95
c (0.026) (0.028) (0.030) (0.031) (0.033) | (0.035) | (0.037)
(o]
~ 5 0.60 0.65 0.70 0.75 0.80 0.85 0.90
g (0.024) (0.026) | (0.028) (0.030) (0.031) (0.033) | (0.035)
£ ¢ 0.55 0.60 0.65 0.70 0.75 0.80 0.85
£ (0.022) (0.024) (0.026) (0.028) (0.030) (0.031) | (0.033)
% 5 0.50 0.55 0.60 0.65 0.70 0.75 0.80
o § (0.020) (0.022) (0.024) (0.026) (0.028) | (0.030) | (0.031)
g A 0.45 0.50 0.55 0.60 0.65 0.70 0.75
2 (0.018) (0.020) (0.022) (0.024) | (0.026) (0.028) | (0.030)

below.)
Example 1: Unit: mm (in} Example 2: Unit: mm (in)
[5] Calculation value [5] Calculation value
[6] -0.20 mm (-0.008 in) or above to [7]1 -0.256 mm (-0.010 in) or above to
less than -0.15 mm (-0.006 in) less than -0.20 mm (-0.008 in)
E 0.75 (0.030) 0.80 (0.031)

« Shim combination
[81To obtain 0.75 mm (0.030 in) of shim thicknesss, combine one gear shim B, or combine three gear shim A, and one
gear shim C by referring to the shim type table.
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1)

2)

3)

4)

FORWARD BEVEL GEAR SHIM

Assemble the outer race and the inner race of the new
50 x 90 x 32 mm taper bearing.

Measure the bearing height {distance F) from the outer
race end to the inner race end as shown, and record the
measurement.

Determine the calculation value using the bearing
height (distance F) and the following formula.

Formula:
Bearing height (distance F) =32 = Calculation value

Example:

When bearing height (distance F) is 32.05 mm (0.848
in).

32.05-32=0.05

Therefore, the calculation value is 0.05 mm (0.002 in).
Cross reference the calculation value and the engage-
ment mark located on the trim tab installation part of

the gear case, and select the shim of the appropriate
thickness from the shim selection tabie accordingly.

Shim type table

[1]
OUTER RACE

[2]
INNER RACE

Parts name Thickness

Forward bevel gear shim A

0.10 mm (0.004 in})

Forward bevel gear shim B

0.15 mm (0.006 in)

Forward bevel gear shim C

0.30 mm (0.012 in)

Forward bevel gear shim D

0.50 mm (0.020 in)

Forward bevel gear shim selection table

<LD, XD and XXD types>

[11 ENGAGEMENT MARK
(XCD and XXCD types)

{21 ENGAGEMENT MARK

(31 GEAR CASE
(LD, XD and XXD types)

[1] Unit: mm (in)

[2] Calculation value
0.20-0.15 0.15-0.10 0.10-0.05 0.05-0
(0.008 — 0.006) (0.006 — 0.004) (0.004 - 0.002) (0.002 - 0.000)
1 0.35 (0.014) 0.40 (0.016) 0.45 (0.018) 0.50 (0.020)
£ 2 0.30 (0.012) 0.35 (0.014) 0.40 (0.016) 0.45 (0.018)
Ecdl 3 0.25 (0.010) 0.30 (0.012) 0.35 (0.014) 0.40 (0.016)
Txo| 4 0.20 (0.008) 0.25 (0.010) 0.30 (0.012) 0.35 (0.014)
GED 5 0.15 (0.006) 0.20 (0.008) 0.25 (0.010) 0.30(0.012)
& 6 0.10 {0.004) 0.15 (0.006) 0.20 (0.008) 0.25 (0.010)

12-48




BF200A225A

<XCD and XXCD types> [1] Unit: mm (in)
[2] Calculation value
0.23-0.15 0.15-0.10 0.10-0.05 0.05-0 0--0.05
{(0.009 - 0.006) {0.006 — 0.004) (0.004 - 0.002) (0.002 - 0.000) (0.000 - -0.002)
A 0.55 (0.022) 0.60 (0.024) 0.65 (0.026) 0.70 (0.028) 0.75 (0.030)
E e B 0.50 (0.020) 0.55 (0.022) 0.60 (0.024) 0.65 (0.026) 0.70 (0.028)
§ ;c: %; C 0.45 (0.018) 0.50 (0.020) 0.55 (0.022) 0.60 (0.024) 0.65 (0.026)
4 E = D 0.40 (0.016) 0.45 {0.018) 0.50 (0.020) 0.55 (0.022) 0.60 {0.024)
'I.I_CJ' £ S E 0.35 (0.014) 0.40 (0.016) 0.45 (0.018) 0.50 (0.020) 0.55 (0.022)
e F 0.30 (0.012) 0.35 (0.014) 0.40 (0.016) 0.45 (0.018) 0.50 (0.020)

[4] Refer to page 12-47 for information on how to read the shim selection table and shim combination.

1)

2)

3)

REVERSE BEVEL GEAR SHIM

Measure the bearing height (distance F) from the outer
race end to the inner race end as shown, and record the
measurement.

Determine the calculation value using the bearing
height (distance F) and the following formula.

Formula:
Bearing height (distance F) -30.2 = Calculation value

Example:

When bearing height (distance F) is 30.156 mm (1.187
in).

30.15-30.2 = -0.05

Therefore, the calculation value is —0.05 mm (-0.002 in).
Cross reference the calculation value and the engage-
ment 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]
OUTER RACE

[2]
INNER RACE

Parts name

Thickness

Reverse bevel gear shim A

0.10 mm (0.004 in)

Reverse bevel gear shim B

0.15 mm (0.006 in)

Reverse bevel gear shim C

0.30 mm (0.012 in)

Reverse bevel gear shim D

0.50 mm (0.020 in)

[1]

ENGAGEMENT MARK
(LD, XD and XXD types)

[2] ENGAGEMENT MARK
(XCD and XXCD types)

{31 GEAR CASE
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+ Reverse bevel gear shim selection table

<LD, XD and XXD types> [1] Unit: mm (in) (XCD and XXCD types) [1] Unit: mm (in)
[2] Calculation value [2] Calculation value
0--0.05 -0.05 - -0.12 0--0.05 -0.05--0.12
(0.000 - -0.002) | (-0.002 ——0.005) (0.000 --0.002) | (-0.002 —-0.005)

F 0.25 (0.010) 0.30 (0.012) 1 0.60 (0.024) 0.65 (0.026)

o E 0.20 (0.008) 0.25 (0.010) Eo 2 0.55 (0.022) 0.60 (0.024)
é ‘é § D 0.15 (0.006) 0.20 (0.008) §, ‘é % 3 0.50 (0.020) 0.55 (0.022)
Sts| C 0.10 (0.004) 0.15 (0.006) SE5| 4 0.45 (0.018) 0.50 (0.020)
u_‘i £l B 0.10 (0.004) u_‘]: ES s 0.40 (0.016) 0.45 (0.018)
e A 2 6 0.35 (0.014) 0.40 (0.016)

[4] Refer to page 12-47 for information on how to read the shim selection table and shim combination.

« THRUST SHIM (XCD and XXCD types only)

Remove the 50 x 90 x 32 mm taper bearing inner race if it is
mounted on the bearing holder assembly (P. 12-22).

1) Measure the height of the 50 x 90 x 32 mm taper bear-
ing 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) -32 = Tolerance

Example:

When the inner race height (distance J) is 32.1 mm [1150 x 90 x 32 mm
(0.85in). TAPER BEARING
32.1-32.0=0.1 (INNER RACE)

Therefore, the calculation value is 0.1 mm {0.004 in).

3) Cross reference the caiculation value and the engage-
ment 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. [11
ENGAGEMENT MARK

+ Shim type table

Parts name Thickness
Thrust shim A 0.10 mm (0.004 in)
Thrust shim B 0.15 mm (0.006 in)
Thrust shim C 0.30 mm (0.012 in)
Thrust shim D 0.50 mm (0.020 in)

[2] GEAR CASE
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+ Thrust shim selection table

[1] Unit: mm (in)

[2] Calculation value

0 - (-0.05) ~0.05 - (-0.12)
(0 - (-0.002)) (~0.002 —~ (~0.0047))

1 0.35 (0.014) 0.40 (0.016)
Eo 2 0.30 (0.012) 0.35 (0.014)
é‘é % 3 0.25 (0.010) 0.30 (0.012)
S| 4 0.20 (0.008) 0.25 (0.010)
c 8o
GES 5 0.15 (0.006) 0.20 (0.008)
) 6 0.10 (0.004) 0.15 (0.006)

[4] Refer to page 12-47 for information on how to read the shim selection table and shim combination.
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8. SHIM POSITION

« LD, XD and XXD types

[1] PINION GEAR SHIM

e

[2] VERTICAL SHAFT —_—

[3] PINION GEAR A

[4]
PINION GEAR NUT (5]
50 x 90 x 32 mm
L132 Nem (13.5 kgf-m, TAPER BEARING
98 Ibf«ft) (Inner race)

—LO]

[10]

~ 0O ]ﬂ
FORWARD BEVEL
(6] GEAR SHIM
REVERSE BEVEL
(8]

GEAR SHIM 71 .
REVERSE FORWARD
BEVEL GEAR  BEVEL GEAR $%;€: QSKRT,\',‘&
(Outer race)
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« XCD and XXCD types

[11 PINION GEAR SHIM -

\

(3] PINION GEAR

[4] - =
PINION GEAR NUT

132 Nem (13.5 kgfem,
98 Ibfeft)

e
[2] VERTICAL SHAFT

[5] THRUST SHIM

- [11]
REVERSE BEVEL
[6] 50 x 90 x 32 mm TAPER [9] / GEAR SHIM

BEARING (Inner race) ;gs‘é‘ll.AggAR
[7150 x 90 x 32 mm TAPER [10]
BEARING (Outer race) REVERSE BEVEL GEAR
{8l
FORWARD BEVEL
GEAR SHIM
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9. BACKLASH ADJUSTMENT

FORWARD BEVEL GEAR BACKLASH

<LD, XD and XXD types only>

1)

2)

3)

Hold the propeller shaft securely with a puller as
shown, and tighten the puller boit to the specified
torque.

TORQUE: 5 N*m (0.5 kgf-m, 3.6 Ibf-ft)

Turn the vertical shaft 5 to 10 turns.

Attach the special tool to the vertical shaft as shown,
and adjust the dial gauge so its needle is at line “2” of
the special tool.

Turn the vertical shaft lightly right or left and record the
dial gauge reading.

Measure the backlash at the four points (by turning the
vertical shaft 90°) in the same manner.

+ Do not turn the propeller shaft when turning the ver-
tical shaft.

Obtain the forward bevel gear backlash using the dial
gauge runout and the following formula.

Formula:
Dial gauge runout = 0.857 = Backlash

Example:

When dial gauge runout is 0.195 mm (0.0077 in):
0.195 + 0.857 = 0.23

Therefore, the backlash is 0.23 mm (0.009 in).

0.20 - 0.35 mm (0.008 - 0.014 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.

Standard value

TOOL:

Backlash indicator tool 07SPJ - ZW0030Z

[1] PULLER
{Commercially
available)

[2] PULLER BOLT

(1]

BACKLASH
INDICATOR
TOOL

07SPJ - ZW0030Z

[2] VERTICAL SHAFT
[3]1 DIAL GAUGE

Adjust the dial gauge needle
at line “2” of the backlash
indicator tool.
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<XCD and XXCD types only>

8)

9)

10

1"

12

)

—

—

Hold the propeller shaft securely with a puller as
shown, and tighten the puller bolt to the specified
torque.

TORQUE: 5 N-m (0.5 kgf-m, 3.6 Ibf-ft}

Turn the vertical shaft 5 to 10 turns.

Attach the special tool to the vertical shaft as shown,
and adjust the dial gauge so its needle is at line “2" of
the special tool.

Turn the vertical shaft lightly right or left and record the
dial gauge reading.

Measure the backlash at the four points (by turning the
vertical shaft 90°) in the same manner.

+ Do not turn the propeller shaft when turning the ver-
tical shaft.

Obtain the forward bevel gear backlash using the dial
gauge runout and the following formula.

Formula:
Dial gauge runout + 0.857 = Backlash

Example:

When dial gauge runout is 0.195 mm (0.0077 in):
0.195 + 0.857 = 0.23

Therefore, the backlash is 0.23 mm (0.009 in).

Standard value 0.20 - 0.35 mm (0.008 - 0.014 in)

If the backlash is too large, reduce the forward bevel
gear shim thickness and recheck the backlash.

If the backlash is too small, increase the forward bevel
gear shim thickness and recheck the backlash.

When the forward bevel gear shim is replaced, adjust
the thrust clearance (P. 12-56).

TOOL:
Backlash indicator tool 07SPJ - ZW0030Z

[1] PULLER
(Commercially
available)

[2] PULLER BOLT

[2] VERTICAL SHAFT

[1]

BACKLASH
INDICATOR TOOL
07SPJ - ZW0030Z

[3]1 DIAL GAUGE

Adjust the dial gauge needle
at line “2” of the backlash
indicator tool.

|
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« THRUST CLEARANCE ADJUSTMENT (XCD
and XXCD 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. 12-31).

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.

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 speci-
fied range.

Runout 0.2-0.3 mm (0.008 - 0.012 in)

5) If the thrust clearance is larger than the specification,
increase the thrust shim thickness and recheck the
thrust clearance.

If the thrust clearance is smaller than the specification,
reduce the thrust shim thickness and recheck the thrust
clearance.
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10.EXTENSION CASE/LOWER RUBBER

MOTOR MOUNT

a. REMOVAL

1)

2)

3)

4)

5)

6)

7)

Remove the following:

— Engine cover (P. 4-1)

— L./R. engine under cover (P. 4-5)
— Gear case assembly (P. 12-3)

Remove the six 10 x 32 mm hex bolts and 10 mm wash-
er from the lower mount housing.

Remove the two 14 mm self locking nuts, two 14 mm
washer and two 14 x 180 mm hex bolts, and remove
the two lower rubber mount and two lower mount stop-
per.

NOTICE

Raise the extension case to install the 14 x 180 mm
bolts.

Remove the eleven 12 x 50 mm hex bolts and eleven
12 mm washers, and remove the extension case.

NOTICE

Take care not to fall the extension case, and remove the
extension case.

Remove the extension rubber.

Remove the drain plug cover and two 6 x 10 mm dowel
pins from the extension case.

Remove the extension case grommet.

{11
14 x 180 mm
HEX BOLT (2)

(2]
LOWER MOUNT
STOPPER (2)

O
% @\/
(3] T
14 mm WASHER (2)

[4]
LOWER RUBBER L

MOUNT (2) — L
(7 A
[5]

LOWER ———»

MOUNT

HOUSING (2) \ e mm seLr

LOCKING NUT (2)
[6] 10 x 32 mm m
HEX BOLT (6) WASHER (6)
[2]

)] EXTENSION CASE GROMMET
6 x 10 mm
DOWEL PIN (2) [3]1 DRAIN PLUG COVER

J

e

[4] /

EXTENSION
CASE
RUBBER

/@ [51

12 mm WASHER (11)

[6]
12 x 50 mm
HEX BOLT (11)
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b. EXPLODED VIEW

i

2]
[1] WATER TUBE SEAL RING -
14 x 180 mm

HEX BOLT (2}

(3]
@ LOWER MOUNT STOPPER (2)

P

[4] 14 mm SELF-LOCKING NUT (2)

103 Nem (10.5 kgfem, 76 |bfsft)

N [5]6 x 10 mm DOWEL PIN (2)
g\
,
U '[V"},u > DRAIN PLUG RUBBER
"L'—l%fg 7]

\ | &
-

{15] 14 mm WASHER (2)

EXTENSION

57 CASE RUBBER
\

[8]

. EXTENSION CASE
ﬁg /j/ S

[14]
LOWER RUBBER
MOUNT (2)

[13]
LOWER MOUNT
HOUSING (2}

©

(91

[12] 12 mm WASHER (11)

10 x 32 mm HEX BOLT (6)
34 Nem (3.5 kgfem, 25 Ibfeft) |

[11]
10 mm WASHER(6) [10]

12 x 50 mm HEX BOLT (11)
|54 Nom (5.5 kgf+m, 40 Ibf+ft)
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c. INSTALLATION

1) Apply grease to the extension case grommet, and 21
install it. [1] EXTENSION CASE GROMMET
6 x 10 mm
2) Install the drain plug cover and two 6 x 10 mm dowel DOWEL PIN (2) [31 DRAIN PLUG COVER

pins to the extension case. \ ;

3) Install the extension rubber.

i
Take care not to fall the extension case, and install the EXTENSION
extension case. CASE

RUBBER

4) Set the extension case and install the eleven 12 mm
washers and eleven 12 x 50 mm hex bolts.

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

@\ 6]
12 mm
5 WASHER (11)
12 x 50 mm
HEX BOLT (11)
NOTICE
Raise the extension case to remove the 14 x 180 mm [1l
bolts. 14 x 180 mm
HEX BOLT (2) 2]
5) Set the two lower rubber mount and two lower mount LOWER MOUNT
stopper into the extension case, and install the two 14 x g\ STOPPER (2)
180 mm hex bolts, two 14 mm washers and two 14 mm 6

self locking nuts.

TORQUE: 103 N*m (10.5 kgfem, 76 Ibf-ft} @ @\/

6) Set the lower mount housing, and install the six 10 mm
washers and six 10 x 32 mm hex bolts. [3]
14 mm WASHER (2)

TORQUE: 34 N'm (3.5 kgf-m, 25 Ibf-ft)
[4]

7) Install the following: LOWER RUBBER
— Gear case assembly (P. 12-5) MOUNT (2) —__ 5
— L./R. engine under cover (P. 4-8) .'@@

— Engine cover (P. 4-1) [LSAWER MOUNT —»
HOUSING (2) ‘

[8] 14 mm SELF

®
S
/ \ LOCKING NUT (2)
161

10 x 32 mm {7110 mm
HEX BOLT (6) WASHER (6)
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13. OIL PAN/MOUNT CASE BF200A-225A

1. OIL PAN/EXHAUST PIPE/WATER TUBE 2. MOUNT CASE/UPPER MOUNT
RUBBER/SHIFT SHAFT A

/ - ﬁ =
=/ T T
9.8 Nem (1.0 kgfem, 7 Ibf+ft) | < - T Tm T _ \
= | W R
A T TU R
= ~{ .
E \ r [ 23 Nem (2.3 kgfem, 17 Ibfeft)
\
é‘ i R = QI%‘

= | 22 Nem (2.2 kgf+m, 16 Ibfet) |

[ 22 N'm (2.2 kgf'm, 16 Ibf-ft) |
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BF200A-225A

1. OIL PAN/EXHAUST PIPE/WATER
TUBE 1l

WATER

a. REMOVAL SRR MET

1) Remove the following parts.
— Gear case assembly (P. 12-3)
— Extension case (P. 12-59)

2) Drain the engine oii.

3) Remove the six 8 x 28 mm hex bolts and six 8 mm
washers, and remove the two exhaust pipes and two
exhaust pipe gaskets. 2]

STOPPER

4) Remove the 6 x 16 mm hex bolts and stopper plate, and PLATE
remove the water tube and water tube grommet. /

[5]1 EXHAUST
PIPE
GASKETS (2)

[3]
6 x 16 mm
HEX BOLT

4 A
WATER (7] [6] EXHAUST
TUBE  I8] m PIPE

8 x 28 mm 8
HEX BOLTS (6) WASHERS (6)

5) Remove the twenty one 8 x 35 mm hex boits and twen- |[1]
ty one 8 mm washers, and remove the oil pan. 20.6 x 2.7 mm [2] OIL LEVEL GAUGE
Remove the oil drain plug and drain plug washer. O-RING \

6} Remove the 6 x 18 mm flange bolt, and remove the oil
strainer and oil pan gasket.

7) Remove the 20.6 x 2.7 mm O-ring from the oil strainer.
8) Remove the dowel pins from the mount case.

9) Remove the ail level gauge.

6x18

[3] OIL

STRAINER

[4] OIL PAN >
[5] 8 mm

WASHERS (21) /4

[6] 8 x 35 mm HEX BOLTS (21)
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BF200A-225A

b. EXPLODED VIEW

1]

OIL STRAINER

Clean the oil strainer screen with solvent
and check the screen for damage, repiace

if necessary.

[4] WATER TUBE
GROMMET

[5]

[6]
6x 16 mm
HEX BOLT

(7]
WATER TUBE

[3120.6 x 2.7 mm

by

STOPPER PLATE

O-RING

. e —4
- =
=3

Do not reuse

- ]

|

00
y/

S

M Yy o0
57
“

—=

)
0

——y /

~N TS
A
[16] \
12 mm DRAIN PLUG WASHER

[15]

'T I »\é<
\‘ > U

[2]
OIL LEVEL
GAUGE

Q\

[8] OIL PAN GASKET

Do not reuse.
<

> [9] OIL PAN

[10] OIL DRAIN PLUG
23 Nem (2.3 kgfem, 171bfsft)

(1]
EXHAUST PIPE
GASKET (2)

Do not reuse.

[12]

/ EXHAUST
PIPE (2)
_L—na

8 mm WASHER (6)

[14]
8 x 28 mm
HEX BOLT (6)

[13]
8 mm WASHER (21)

8 x 35 mm HEX BOLT (21)
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BF200A-225A

C.INSTALLATION [1]
20.6 x 2.7 mm [2] OIL LEVEL GAUGE

1) Install the oil level gauge. O-RING \

2) Install the two dowel pins to the mount case.

3) Apply engine oil to a new 20.6 x 2.7 mm O-ring, and
install it to the oil strainer.

4) Install the oil pan gasket and oil strainer with the 6 x 18
mm flange bolt.

TORQUE: 9.8 N*m (1.0 kgfm, 7 Ibf+ft)

(7
OIL PAN
GASKET

5) Install the drain plug washer and oil drain plug to the
oil pan.

TORQUE: 23 N°m (2.3 kgfm, 17 Ibf-ft)
6x18

6) Set the oil pan to the under case, and install the twenty I
one 8 mm washers and twenty one 8 x 35 mm hex 810

bols. STRanen

TORQUE: 22 N+m (2.2 kgf-m, 16 Ibf-ft) {4] OIL PAN

[5] 8 mm /g\

WASHERS (21)
[6]1 8 x 35 mm HEX BOLTS (21)

7) Apply grease to the entire circumference of water tube

t. 1]
gromme WATER
8) Set the water tube, and install the stopper plate and 6 x -?S(B)éwMET

16 mm hex bolts.

9) Set the new exhaust pipe gasket and exhaust pipe, and
install the 8 mm washers and 8 x 28 mm hex bolts.

TORQUE: 22 N°m (2.2 kgfem, 16 Ibf-ft)

10

-~

Refill the engine oil.

[6] EXHAUST
PIPE
GASKETS (2)

11) Install the following. 2]

— Extension case (P. 12-61) ‘
PPER —*
— Gear case assembly (P. 12-5) gII?TE R i

[3]
6 x 16 mm
HEX BOLT

wm (71 [6] EXHAUST
WATER 8 mm PIPE (2)
TUBE (8] WASHERS (6)

8x28 mm
HEX BOLTS (6)
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BF200A-225A

2. MOUNT CASE/UPPER MOUNT RUB-
BER/SHIFT SHAFT A

a. DISASSEMBLY

Remove the following:

— Gear case assembly (P. 12-3)

— Extension case/lower rubber motor mount (P. 12-59)
— Oil pan/exhaust pipes/water tubes (P. 13-2)

— Engine assembly (P. 7-1)

— Swivel case/stern bracket assembly (P. 14-2)

— Water jacket covers/relief valve (P. 8-3, 4)

~— Flush valve (P. 8-5)

1)  Remove the oil pump rubber from the mount case.

2) Remove the two 22 x 35 x 7 mm water seals from the
mount case.

3) Remove the seven 6 x 20 mm flange bolts, mount rub-
ber cover, and mount rubber cover seal from the mount
case.

{11 OIL PUMP RUBBER

[2]
22 x35x7 mm
WATER SEAL

(11
6 x 20 mm (7)

[2]
MOUNT RUBBER
COVER

(31
MOUNT RUBBER
COVER SEAL
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BF200A-225A

4) Remove the three 10 x 32 mm hex bolts, three 10 mm
washers and mount rubber holder.

(1 [2] 10 mm WASHER (3)
5} Remove the two mount rubbers, two 28 mm rubber | 10%x 32 mm HEX BOLT (3) -
spacers, two 12 mm washers and 12 x 195 mm bolts
MOUNT RUBBER
from the mount case. g HOLDER
S
[41 MOUNT RUBBER (2)

[5] 28 mm RUBBER
SPACER (2)

[6]
12 mm WASHER (2)

[71
12 x 195 mm BOLT (2)

6) Remove the 12 mm E-ring, washer, two 14 x 26 x 6 mm
water seals, shift shaft A, shift shaft washer and clip
from the mount case.

[1]

SHIFT SHAFT A (2]
SHIFT SHAFT WASHER

/N

14 x 26 x 6 mm

[5] 12 mm E-RING WATER SEAL
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BF200A-225A

b. EXPLODED VIEW

[1]
6 x 20 mm (6) MOUNT RUBBER COVER SEAL

Do not reuse.

[2]
MOUNT RUBBER COVER

[18]
OIL PUMP RUBBER

i |

{17122 x 35 x 7 mm WATER SEAL (2)

Do not reuse.

{16] SHIFT SHAFT A

[3]1 10 x 32 mm HEX BOLT (3)

[4] 10 mm WASHER (3)

[5]
MOUNT RUBBER
HOLDER

[6]
12 mm FLANGE NUT (2}

[71
MOUNT RUBBER (2)

[15]
SHIFT SHAFT
WASHER ?
S 7
[14] =

R
2
S

CLIP x
i =
e 12 x 190 mm
[13] 14 x 26 x 6 mm WATER SEAL (2) HEX BOLT (2)

Do not reuse.

@50

0o(f

@,

[11] 12 mm E-RING

m
Ew
(C—m

[12]
WASHER
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BF200A-225A

c. INSTALLATION

1)

2)

3)

Apply grease to the circumference and lips of the new
water seals.

Install the new water seals on the mount case using the
special tools as shown,

+ Install the water seals as shown, noting the installa-
tion direction. Replace the water seals with the new
ones when they are removed.

TOOLS:

Driver 07749 - 0010000
Attachment, 24 x 26 mm 07746 - 0010700
Pilot, 12 mm 07746 - 0040200

Install the clip, shift shaft washer, shift shaft A, washer
and 12 mm E-ring into the mount case.

the seals.)
o)
(2] o
PILOT, 12 mm
IZ\HI;gHm“""ENT' 07746 - 0040200

07746 - 0010700

[4] <Water seal
installation
direction>

Vi

7,

e

(5] (Apply grease
to the water
seal mating
surfaces,
circumference
and the lips of

]
SHIFT SHAFT A

[5] 12 mm E-RING

[2]
SHIFT SHAFT WASHER
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BF200A-225A

4)

5)

6)

7)

8)

9)

Install the two mount rubbers, two 28 mm rubber spac-
ers, two 12 mm washers and two 12 x 195 mm bolts
into the mount case.

Install the mount rubber holder, three 10 mm washers
and three 10 x 32 mm hex bolts.

TORQUE: 34 N*m (3.5 kgfm, 25 Ibf-ft)

Install the mount rubber cover seal, mount rubber
cover and six 6 x 20 mm flange bolts into the mount
case.

Apply grease to the new water seals.

Using the special tools, install the new water seals on
the mount case as shown.

After installing the water seals, apply 2-4 g (0.07 - 0.14
oz) of grease to the seal lips and the adjacent areas.

« Install the water seals as shown noting the installa-
tion direction. Replace the water seals with the new
ones when they are removed.

TOOLS:

Driver 07749 - 0010000
Attachment, 32 x 35 mm 07746 - 0010100
Pilot, 22 mm 07746 - 0041000

[1] [2] 10 mm WASHER (3)
10 x 32 mm HEX BOLT (3) 31
MOUNT RUBBER
? HOLDER

[41 MOUNT RUBBER (2)

5]
28 mm RUBBER
SPACER (2)

[6]
12 mm WASHER (2)

[71
12 x 195 mm BOLT (2)

MOUNT RUBBER
COVER

(21
MOUNT RUBBER
COVER SEAL

(1] DRIVER [2] ATTACHMENT,
07749 - 0010000 —=-=  32x35mm
~ 07746 - 0010100
[3122 x 35 x 7 mm
WATER SEALS
s
‘ (41
H PILOT, 22 mm
" 07746 - 0041000
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BF200A-225A

10) Apply engine oil to the oil pump rubber. {11 OIL PUMP
Take care the direction of the oil pump rubber and RUBBER
install the oil pump rubber.

11) Install the following parts:
— Flush valve (P. 8-5)
— Water jacket cover/relief valve (P. 8-3,4)
— Swivel case/stern bracket (P. 14-2)
— Engine assembly (P. 7-8)
— Shift shafts A and B (P. 7-8)
— Oil pan/exhaust pipe/water tube (P. 13-4)
— Extension case/lower rubber motor mount (P. 12-61)
— Gear case assembly (P. 12-5})
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14. SWIVEL CASE/POWER TRIMTILT ASSEMBLY  sr=200a-2254

1. SWIVEL CASE/STERN BRACKET 3. SWIVEL CASE/MOUNT FRAME
ASSEMBLY REMOVAL/INSTALLATION 4. POWER TRIM/TILT ASSEMBLY

2. POWER TRIM/TILT ASSEMBLY/STERN
BRACKET/SWIVEL CASE ASSEMBLY 5. POWER TILT MOTOR ASSEMBLY
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BF200A-225A

1. SWIVEL CASE/STERN BRACKET ASSEMBLY
a. REMOVAL/INSTALLATION

Set the outboard motor vertically {engine is set vertically) by
adjusting with the adjusting rod.

1) Remove the following parts.
— Engine cover (P. 4-1)
— Propeliar (P. 12-2)
— Gear case assembly (P. 12-3)
— Extension case/lower rubber motor mount (P. 12-59)
— Qil pan/mount case (P. 13-2)
— Engine assembly (P. 7-1)

2) Remove the swivel case and the stern bracket assembly from the mount case.

(11
MOUNT CASE

[2]
12 mm FLANGE NUT (2)

[ 83 Nem (8.5 kgf+m, 61 Ibfeft) |

(@
[3]
SWIVEL CASE/STERN
BRACKET ASSEMBLY
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BF200A-225A

2.POWER TRIM/TILT ASSEMBLY/STERN
BRACKET/SWIVEL CASE ASSEMBLY

a. DISASSEMBLY
NOTICE

Loosen the manual vaive fully and raise the swivel case to
the uppermost position to remove the power trim/tilt
assembly.

1) Remove the swivel case/stern bracket assembly.
(P.14-2)

2) Remove the two 6 x 25 mm hex bolts, two 6 mm wash-
ers and anode.

3) Remove the tiiting bolt cap.
4) Remove the 7/8 — 14 UNF self lock nut, 7/8 washer
25 x 20 mm self lock nut, 256 mm washer, tilting shaft

and 15.54 x 2.26 mm O-ring.

5} Remove the two 26 mm wave washers and two swivel
case bushings.

[2]
6 mm
WASHERS (2)

[11 ANODE
©
[31
6 x 25 mm
HEX BOLTS (2)
(11
TILTING BOLT CAP
[2]1 7/8 UNF SELF LOCK NUT
[317/8 WASHER

[4] TILTING SHAFT

[5]
25 mm WASHER

A 0
oaC)
AN 4 @
g 3
}' €
Y
(91
SWIVEL CASE 12751 <20 min
BUSHINGS (2) SELF LOCK NUT
[8] [6]
26 mm WAVE 15.54 x 2.26 mm
WASHERS O-RING
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BF200A-225A

6)

7)

8)

9)

10)

11)

Remove the 10 mm self lock nut, 10 mm washer and
10 x 235 mm hex bolt.

Remove the two 32 mm wave washers, lower cylinder
collar and the two swivel case bushings.

Remove the R. stern bracket.

Remove the two 6 x 20 mm hex bolts and trim angle
sensor.

Remove the motor wire bushing from the L. stern
bracket.

Remove the L. stern bracket.

12} Remove the two 15 mm E-rings, upper cylinder pin and

the two upper cylinder bushing, and remove the power
trim/tilt assembly.

(1]
32 mm WAVE WASHERS (2)

[2]
10 x 235 mm
HEX BOLT

[3]
LOWER
CYLINDER
COLLAR

[4] LOWER CYLINDER
BUSHINGS (2)

[6]
10 mm SELF
LOCK NUT

[1]1 L.STERN BRACKET

[4] TRIM ANGLE
SENSOR

[5]
6 mm
WASHER (2)

(2] 6 x 20 mm
MOTOR WIRE HEX
BUSHING | BOLT (2)
[2]
[11 15 mm E-RINGS (2) UPPER CYLINDER
BUSHINGS

i3]
UPPER CYLINDER PIN
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BF200A-225A

b. EXPLODED VIEW

1]
[15] TRIM ANGLE SENSOR
WIRE HARNESS CLIP (2]

6 x 55 mm HEX BOLT (2)

[14]
MOTOR WIRE BUSHING

[13]
10 x 235 mm
HEX BOLT

T

[12]
32 mm WAVE

_@ WASHER (2)

11}
LOWER CYLINDER
COLLAR

[31 UPPER CYLINDER
BUSHING (2)

(4]
POWER TRIM/
TILT ASSEMBLY

[10]
15 mm E-RING (2)

[6]
10 mm SELF-
LOCKING NUT

\1 LOWER CYLINDER
/ . BUSHING
19] 8

SWIVEL CASE ASSEMBLY UPPER CYLINDER
PIN
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BF200A-225A

[3]
7/8-14 UNF SELF-LOCKING NUT

[1]
[2]
;%P‘-Ng Ap 7/8INCH WASHER [4) TlLTI_NG SH_AFT
After tightening the
right and left nuts,
apply grease to the
(4] threaded parts.
L.STERN
BRACKET @ [5] 25 mm WASHER

[6]
25 x 20 mm SELF-
LOCKING NUT

[13] 15.54 x 2.26 mm
26 mm WAVE O-RING
WASHER (2)
[12]
SWIVEL CASE
BUSHING [8]1 R.STERN BRACKET

[9]1 6 mm WASHER (2)

Replace, if excessively

deteriorated. \

{10] 6 x 25 mm HEX BOLT (2)
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BF200A225A

c. ASSEMBLY

Store the power trim/tilt assembly vertical with the upper
cylinder bushing section facing up after removal. Never
store the power trim/tilt assembly with the motor assembly
facing up or with the lower cylinder bushing section facing
up.

1) Apply grease to the two upper cylinder bushings, and
install the upper cylinder pin, two 15 mm E-rings and
power trim/tilt assembly.

2) Pass each wire through the motor wire bushing.
3) Install the motor wire bushing by aligning the projec-

tion on the motor wire bushing with the groove in the
left stern bracket.

4) Install the trim angle sensor with the two 6 x 20 mm
hex bolts.

TORQUE: 9.8 N°m (1.0 kgf'm, 7 Ibfft)

[1]
UPPER CYLINDER
BUSHING SECTION

[3]

LOWER CYLINDER
[4] BUSHING SECTION
POWER TRIM/

TILT ASSEMBLY

[1]1 15 mm E-RINGS (2) [2] UPPER CYLIN-
DER BUSHING

[3] UPPER CYLINDER PIN

(1

BRACKET

[31 PROJECTION

[4] MOTOR WIRE BUSHING

(1] L.STERN BRACKET

[4] TRIM ANGLE

SENSOR

[3]

6 x 20 mm

HEX BOLT (2)
[3]
MOTOR WIRE [5] 6 mm
BUSHING WASHER (2)
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BF200A-225A

5) Apply grease to the two swivel case bushings, lower
cylinder collar, two 32 mm wave washers, install them i21
to the power trim/tilt assembly. 10 x 235 mm
HEX BOLT
6) Install the L./R. stern bracket, 10 x 235 mm hex bolt,
10 mm washer and 10 mm seft lock nut. [1132 mm WAVE WASHERS (2)
TORQUE: 34 N-m (3.5 kgf-m, 25 ibf-ft)
[5]
10 mm
WASHER
7) Apply grease to the two swivel case bushings, install 3]
them to the swivel case assembly. LOWER
. CYLINDER
8) Apply grease to the two 26 mm wave washers and tilt- COLLAR
ing shaft threaded parts.
9) Install the L./R. stern bracket, tiiting shaft, 256 mm wash- [4]
er, 26 x 2.0 mm self lock nut, 7/8 washer and 7/8-14 LOWER
UNF self lock nut. leJI;ITIIIJ\IEC?S 2
[6]
TORQUE: 34 N°m (3.5 kgf-m, 25 Ibf-ft) 10 mm
SELF LOCK
NUT
10) Install the 15.54 x 2.26 mm O-ring.
11} Install the tilting bolt cap. (1] TILTING BOLT CAP
[2] 7/8 UNF SELF LOCK NUT
[3]17/8 WASHER
[4]1 TILTING SHAFT
%
%, ,/ [5]
25 mm WASHER
@
‘o
(9l SELF LOCK
SWIVEL CASE NUT
BUSHINGS (2) (6]
[8] 15.54 x 2.26 mm
26 mm WAVE O-RING
WASHERS
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BF200A-225A

12) After installing the power trim/tilt assembly, check each
wire and be sure they are not slack.

13} Install the anode, two 6 mm washers and two 6 x 25
mm hex bolts.

TORQUE: 9.8 N*m (1.0 kgf-m, 7 Ibf-ft)

14) Install the swivel case/stern bracket assembly. (P.14-2)

(2]

POWER TILT
MOTOR WIRE

[}

TRIM ANGLE
SENSOR WIRE

[2]
6 mm WASHERS (2)

[3]
6 x 25 mm
HEX BOLTS (2)
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3.SWIVEL CASE/MOUNT FLAME

a. DISASSEMBLY

1)

2)

3)

Remove the 39 mm external circlip.

Mark the mount frame so that it aligns with the “A "
mark on the lower mount center housing.

Remove the lower mount center housing using the spe-
cial tools as shown.

TOOLS:

Driver 07749 - 0010000
Attachment, 32 x 35 mm 07746 - 0010100
Pilot, 30 mm 07746 - 0040700

(11 [2]
“p MARK MARK

[31 LOWER MOUNT [4] MOUNT FRAME

CENTER HOUSING

[1]
DRIVER

07749 - 0010000
[2]

ATTACHMENT —

32 x 35 mm

07746 - 0010100 [3]
PILOT, 30 mm

07746 - 0040700

[4]
LOWER MOUNT CENTER HOUSING
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BF200A225A

4) Remove the mount frame from the swivel case.
5) Remove the 40 mm wave washer, 39.5 x 52 x 6 mm oil

seal, two swivel case liner and 34 mm thrust washer
from the swivel case.

6) Remove the three grease fittings from the swivel case.

7) Remove the two 10 mm self lock nuts, two 10 mm wash-
ers and two thrust receivers from the swivel case.

8) Remove the 3 x 20 mm spring pins using a commercial-
ly available 3 mm or 3/32-inch pin punch.

[2]

[11
MOUNT SWIVEL CASE

[31 M
34 mm

THRUST
WASHER

[6]139.5x 52 x 6 mm

OIL SEAL
(4] (6l
SWIVEL CASE 40 mm
LINER WAVE WASHER

[1] \ [2]

10 mm WASHERS (2) GREASE
\ FITTINGS (2)
3]
® THRUST
RECEIVERS (2)

w /)

10 mm SELF
LOCK NUTS (2)

11
PIN PUNCH

Commercially
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BF200A-225A

9) Remove the two tilt stoppers, two tilt arm bushings and

tilting bracket.

10) Check the tilt arm bushing for wear and damaged.

Replace if necessary.

11) Remove the 6 x 14 mm hex bolt, detent spring and

detent assisted spring.

[6]

TILT
STOPPERS
(2)

[11
TILT ARM
BUSHINGS (2)

[2]
TILTING
BRACKET

{31

[4]
DETENT
SPRING

{5]
DETENT
ASSIST
SPRING
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BF200A-225A

b. EXPLODED VIEW

[1]
MOUNT FRAME

[4] GREASE FITTING (3)

TORQUE:
3 Nem (0.3 kgfem, 2.2 Ibfeft)

[2]
TILT STOPPER (2)

[3]
TILT ARM BUSHING (2)

I5]

S 3.0 x 20 mm
& SPRING PIN (2)
[21] a T TING BRACKET
_@ 10 mm SELF. "\ i
LOCKING L
[20] 10 mm Q e '—@
WASHER (2)
(71
. @ = 6 x 14 mm
[191 // q C» s HEX BOLT
Install the 39 mm @ (8]
external circlip, %) a1 DETENT SPRING
then apply grease | ™~ | 2 N
to the spline. M ¥
~—
6] _— (9]
. DETENT ASSISTED
e @& | swiveLcase . DETENT
el @ |
34 mm THRUST <
WASHER o
O
[15] ' [10] THRUST RECEIVER (2)
39.5 x52 x 6 mm
[17] OIL SEAL _ﬁ!
SWIVEL CASE \V
LINER (2) I Do not reuse.—| [11]
Apply grease to the
[14]1 40 mm WAVE WASHER ,_@ lip and circumfer-
ence of the oil seal.
[13]
LOWER MOUNT
CENTER HOUSING A
)
[12}
39 mm EXTERNAL CIRCLIP
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c. ASSEMBLY

1)

2)

3)

4)

5)

6)

Install the detent assisted spring, detent spring and 6 x
14 mm hex bolt. Apply grease to the roller of detent
spring.

TORQUE: 9.8 N°m (1.0 kgf-m, 7 ibf-ft)

Apply grease to the two tilt stopper and two tilt arm
bushing.

Set the tilting bracket, tilt arm bushing and tilt stopper
to the swivel case.

Insert the tilting bracket into the right and left tilt stop-
per shafts, so that the projection on the tilting bracket is
at the right side and facing up when viewed from the
mount frame instaltation hole side in the swivel case.

Drive in the 2.5 x 20 mm spring pins using a commer-
cially available 2.5 mm or 3/32-inch pin punch.

Drive in the pins so that 1 -2 mm (0.04 - 0.08 in) of the

pin end is out of the tilting bracket at the opposite side
from the driving side.

¢+ 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).

Install the two thrust receivers, two 10 mm washers and
two 10 mm self lock nuts to the swivel case.

TORQUE: 37 N*m (3.75 kgf-m, 27 Ibf-ft}
Install the three grease fittings to the swivel case.

TORQUE: 2.9 N*m (0.3 kgf-m, 2.2 Ibf-ft)

[2]

TILTING
BRACKET
NG
' (31
6 x 14 mm
" HEX BOLT
TILT ﬁ@@/
STOPPERS
2
(2) [4]
DETENT
3 SPRING
(5]
DETENT
[1] TILT ARM ASSIST
BUSHINGS (2)  SPRING
(21
1] 3.0 x20 mm

DRIVING DIRECTION

1-2mm
(0.04 - 0.08 in)

SPRING PIN

[3]

PIN PUNCH
{Commercially
available)

[4]
PROJECTION

{11
10 mm WASHERS (2)

Dg
[4] /
10 mm SELF

LOCK NUTS (2)

[2]
GREASE FITTINGS (2)

(3]
THRUST
RECEIVERS (2)
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BF200A-225A

7}

8)

9)

Apply grease to the circumference of the swivel case
liner.

Install the swivel case liner by aligning the projection
on the swivel case liner with the groove in the swivel
case.

Apply grease to the 34 mm thrust washer, new
39.5 x 52 x 6 mm oil seal, 40 mm wave washer and
shaft of mount flame and install them to the swivel
case.

10) 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.

[2]1 SWIVEL CASE
LINER

11
PROJECTION

(31

GROOVE (41

SWIVEL CASE

1] 2]
MOUNT SWIVEL CASE

o

[3] S
34 mm
THRUST
WASHER [5]
39.5 x 52 x 6 mm
4] OIL SEAL
4 6
SWIVEL Lol mm
CASE VE WASHER
LINER WA HE

[1]1 “A” MARK 121

-

[4] MOUNT FRAME

3] /

LOWER MOUNT
CENTER HOUSING
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11) Set the swivel case/mount frame on a hydraulic press

as shown.

12) Set the special tool on the lower mount center housing

as shown, and press the lower mount center housing
until it contacts the swivel case (i.e. until the hydraulic
pressure of the press rises slightly).

TOOL:

Driver, 40 mm |.D. 07746 - 0030100

13) Remove the swivel case assembly and the special tool

from the hydraulic press.

14) Check the mount frame for smooth rotation. Check

whether the 39 mm external circlip can be installed.

TOOLS:

Driver 07749 - 0010000
Attachment, 32 x 35 mm 07746 - 0010100
Pilot, 30 mm 07746 — 0040700

<When the mount frame turns smoothly and the circlip can
be installed>

Install the 39 mm external circlip, and apply grease to the
part of “A” shown in the drawing.

<When the circlip can be installed but the mount frame
does not turn smoothly>

1)

2}

3)

Attach the special tools to the lower mount center
housing.

Press until the circlip installation groove in the mount
frame aligns with the lower mount center housing face.
Remove the special tools.

Install the 39 mm external circlip, and apply grease to
the part “A” shown in the drawing.

(1]
DRIVER, 40 mm I.D.
07746 - 0030100

[2]
LOWER MOUNT CENTER HOUSING

[1]1 39 mm EXTERNAL CIRCLIP “p”
/

7 A

(31
DRIVER
07749 - 0010000

(4]
PILOT, 30 mm
07746 - 0040700

[2] ATTACHMENT 32
x 35 mm
07746 - 0010100

[5] LOWER MOUNT CENTER HOUSING
[6] CIRCLIP INSTALLATION GROOVE

[71 MOUNT FRAME
SURFACE
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4. POWER TRIM/TILT ASSEMBLY

a. DISASSEMBLY

1)

2)

3)

4)

5)

Remove the swivel case/stern bracket assembly.

Remove the oil tank cap, and drain the Automatic
Transmission Fluid (ATF).

Remove the three hex bolts and oil tank from the cylin-
der comp. Remove the O-ring from the cylinder comp.

Remove the four hex bolts and power tilt motor assem-
bly from the pump assembly.

Remove the O-ring from the power tilt motor assembly.

11 OIL TANK

[2] :
HEX BOLT (3)

(2]

POWER TILT
MOTOR
ASSEMBLY

[2] POWER TILT
MOTOR ASSEMBLY
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6) Remove the drive joint and filter B from the pump
assembly.

7) Remove the socket bolts A, B and pump assembly.
Remove the five O-rings and orifice collar from the
cylinder comp.

8) Remove the internal circlip and manual valve from the
pump assembly.

9) Hold the cylinder comp with a vice (P. 14-13).

10) Make sure the right and left piston rod B must be
extended fully.

11) Remove the rod guide comp., using the special tool as
shown.

TOOL:

Pin wrench, 4 mm 07SPA - ZW10200

[1] DRIVE JOINT

(2]
FILTER B

[31 PUMP ASSEMBLY

[2]
11 O-RING (5)
PUMP ASSEMBLY

[4] ORIFICE COLLAR
[5] SOCKET BOLT B (2)

[11 PUMP ASSEMBLY

[2]
INTERNAL
CIRCLIP

|6
@Q

[31 MANUAL VALVE

[11 ROD GUIDE COMP.

[2] PIN WRENCH, 4 mm
07SPA - ZW10200
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12

Remove the O-rings from the piston rod B.

13) Remove the O-ring and oil seal from the rod guide
comp.

14} Remove the dust seal from the rod guide comp.

15) Hold the cylinder comp with a vice (P. 14-21).
16) The piston rod comp. must be extended fully.

17) Set the special tool on the cylinder cap as shown, and
remove the piston rod comp.

TOOL:
Pin wrench, 6 mm 07SPA - ZW10100

18) Remove the piston rod comp from the cylinder comp.

19} Remove the O-ring from the cylinder cap.

20) Remove the free piston and O-rings from the cylinder
comp.

{11 DUST SEAL [5] PISTON ROD B

o’ @
OIL SEAL
.
< [6]
\<§%§§;) - BACKUP
\§§;;2%*//ROD RING
GUIDE

COMP. ‘
<:::::>‘\\ o

[4]1 O-RING O-RING

[1] PIN WRENCH,
6 mm
07SPA - ZW10100

CYLINDER
CAP

(21
[1] PISTON ROD
CYLINDER / COMP.
(3]

CYLINDER

1] [2] BACKUP RING
FREE PISTON

[3]
O-RING

[4]

CYLINDER
N COMP.
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b. EXPLODED VIEW

[271
POWER TILT
MOTOR ASSEMBLY

[26] HEX BOLT (4)

5 Nem (0.5 kgfem,
3.6 Ibfeft)

[28] O-RING

* Do not reuse.
* Install at the
motor side.

[25]
DRIVE JOINT

[24]
FILTER

[23]

[22] MANUAL VALVE

3.5 N°m (0.35 kgfem,
2.5 |bfsft)

[21]
INTERNAL
CIRCLIP

[20] SOCKET BOLT A

8.3 N°m (0.85 kgfem,
6.1 Ibf-ft)

B\~©
PUMP ASSEMBLY@

[21
CYLINDER CAP

162 Nem (16.5 kgfem,
119 Ibfeft)

(1l
PISTON ROD COMP.

[17]1 O-RING (5)

[16]
CYLINDER
COMP.

[19] SOCKET BOLT B (2)

L 8.3 Nem (0.85 kgfem,

6.1 Ibfeft)

[31 O-RINGS

Do not reuse.

[4] FREE PISTON

[5] O-RING SET

» Do not reuse.

* Replace the O-ring
and backup ring as
a set.

[6] HEX BOLT (3)

5 Nem (0.5 kgfem,
3.6 |bfsft)

[15] O-RING SET (2)

[7] OIL TANK CAP

2.5 Nem (0.25 kgfem,
1.8 Ibf-ft)

[9] O-RING
Do not reuse.

{101
DUST SEAL (2)

[11] OIL SEAL (2}

[12]
ROD GUIDE COMP. (2)

78 Nem (8.0 kgfem,
58 Ibfeft)

[13]1 O-RING (2)

[14] PISTON ROD B (2)

« Do not reuse.

ring as a set.

* Replace the O-ring and backup
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¢. ASSEMBLY

+ Do not reuse the O-ring.

Assemble with the rods of the piston rod comp. and the piston rod B extended fully. Do not push in the extended
rods after pouring the oil in each cylinder.

Apply Automatic Transmission Fluid (ATF) to the new O-rings on assembly.

Do not use a shop towel or equivalent cloth, and do not wear gloves during this operation.

Do not reuse the drained Automatic Transmission Fluid (ATF).

After assembly, coat the joints or mating sections of the parts and the sections where the paint came off with rust
preventive paint of the same color.

1) Hold the cylinder comp. with a vice as shown.

NOTICE

Take care not to tighten the vice excessively, as it dam-
ages the cylinder comp.

[2] VICE

2) Pour approximately 30 cm? (1.0 fl oz) of Automatic [2] BACKUP RING
Transmission Fluid (ATF) into the piston rod of the [1]
cylinder comp. FREE PISTON
Recommended Genuine Honda Automatic
oil Transmission Fluid (ATF) 3]
DEXRONS®, or equivalent O-RING

3) Check the free piston for wear and damage and replace

if necessary.
(4]

Install a new backup ring and O-ring on the free piston. —\ gg"\:lh;DER
4) After inspection, push in the free piston slowly until it [11
bottoms out. POUR UP TO THE UPPER
LIMIT OF THE THREADED
5) Pour new Automatic Transmission Fluid (ATF) up to the PART

upper limit (i.e. lower edge of the threaded section) of
the piston rod.
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6)

7)

8)

9)

Install a new O-ring at the bottom (i.e. nut side) of the
piston rod comp.

Install a new O-ring on the cylinder cap of the piston
rod comp.

Set the cylinder cap at the bottom (i.e. nut side) of the
piston rod comp., and install the piston rod comp. in
the cylinder comp.

¢  When installing the piston rod comp., do not push
the piston rod comp, into the cylinder comp.

Using the special tool, tighten the cylinder cap to the
specified torque.

TORQUE: 162 N-m (16.5 kgf-m, 119 Ibf-ft)

TOOL:

Pin wrench, 6 mm 07SPA - ZW10100

10) Pour new Automatic Transmission Fluid (ATF) to the

upper limit of the right and left trim cylinders.

11) Install a new dust seal inside the rod guide comp.

12) Install a new O-ring and oil seal on the rod guide comp.

13) Install a new backup ring and O-ring on the piston rod

B.

11
CYLINDER

[2]
PISTON ROD
COMP.

[3]
CYLINDER CAP

{21

CYLINDER CAP

[1] PIN WRENCH,
6 mm
07SPA - ZW10100

1]
POUR UP TO THE UPPER
LIMIT OF THE THREADED
SECTION

[11 DUST SEAL

o

7N
-

(2]

=) B3
ROD

N—

GUIDE
COMP.

™~

[4] O-RING

OIL SEAL

[5] PISTON ROD B

[6]
BACKUP
RING

=

[7]1 O-RING

14-22



BF200A225A

14) Set the rod guide comp. on each piston rod B. Hold the

15)

16)

17

)

18)

19

20

)

Rewsrd

right and left trim cylinders at an angle, and insert each
piston rod B in the respective trim cylinder.

« Do not install the piston rod Bs by pushing them into
the respective trim cylinders.

Install piston rod B in the right and left trim cylinders
slowly.

Holding piston rod B in place, tighten the rod guide
comp. against the cylinder comp.

Tighten the other rod guide comp. against the cylinder
comp. in the same manner.

+ Take care not to push the piston rod B into the trim
cylinders when tightening the rod guide comp.
against the cylinder comp.

Using the special tool, tighten the right and left rod
guide comps. to the specified torque.

TORQUE: 78 Nem (8.0 kgf-m, 58 Ibf-ft)

TOOL:
Pin wrench, 4 mm 07SPA - ZW10200

Check the manual valve for wear and damage and
replace if necessary.

Tighten the manual valve against the pump assembly
securely.

TORQUE: 3.5 N*m (0.35 kgf-m, 2.5 1bf-ft}

Install the internal circlip.

Install the five new O-rings and orifice collar in the
cylinder comp., and install the pump assembly on the

cylinder comp. using socket bolts A and B.

TORQUE: 8.3 N-m (0.85 kgfm, 6.1 Ibf+ft)

{11 ROD GUIDE
COMP. (2)

[2] PISTON ROD B (2)

(1]

ROD GUIDE COMP.

{2] PIN WRENCH, 4 mm
07SPA - ZW10200

{11 PUMP ASSEMBLY

(21
INTERNAL
CIRCLIP

ot

{11

PUMP ASSEMBLY

i3]
SOCKET
BOLT A

ﬁ‘“\“l (5] ORIFICE COLLAR
[4] SOCKET BOLT B (2)
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21) Fill the pump assembly fully with new Automatic
Transmission Fluid (ATF).

[11 PUMP ASSEMBLY

22) Check filter B for clogging and damage. Replace filter B
if it is damaged. (1] DRIVE JOINT
Blow air through filter B if it is clogged. Clean filter B

carefully to avoid damage. [21

FILTER B

23) Install filter B and the drive joint on the pump assem-
bly.

[31 PUMP ASSEMBLY

24) After installation, check filter B for bubbles. Remove the
bubbles with the oil bottle or an equivalent toot! if nec-
essary.

+ Be sure to remove the air bubbles, or it will cause air
in the system.

25

After removing the air bubbles, fill the pump assembly
fully with Automatic Transmission Fluid (ATF) again.

[1] OIL BOTTLE

26) Install a new O-ring on the power tilt motor assembly. [1] O-RING

POWER TILT
MOTOR ASSEMBLY
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27) Install the power tilt motor assembly on the pump [1] PROJECTION [3]1 HEX BOLT (4) (4]
assembly by aligning the projection on the motor = POWER TILT
assembly with the cutout in the drive joint. MOTOR

ASSEMBLY

Tighten the four hex bolts to the specified torque.

TORQUE: 5 N-m (0.5 kgf-m, 3.6 Ibf-ft)

[2] CUTOUT IN THE
DRIVE JOINT

28) Install a new O-ring on the cylinder comp. Install the oil
tank on the cylinder comp., and tighten the three hex
bolts to the specified torque.

[1] OIL TANK

(2]

TORQUE: 5 N+m (0.5 kgf-m, 3.6 Ibfft) HEX BOLT (3)

[3] O-RING

29) Remove the oil tank cap. Pour new Automatic
Transmission Fluid (ATF) to the upper limit of the oil
tank filler port.

[ Oil capacity | 0.68 ¢ (0.72US qt, 0.60 Imp qt) |

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.

30) After filling the oil tank with ATF, bleed air from the
power tilt/trimn assembly (without mounting on the out-
board motor) (P. 14-26).
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d.

AIR BLEEDING

<Power trim/tilt assembly not mounted on the outboard
motor>

Bleed air from the unit whenever the power trim/tilt
assembly is disassembled.

Be sure to perform the air bleeding in the following
order.

Air bleeding without mounting the unit on the outboard
motor; Check on blow pressure; Air bleeding after
mounting the unit on the outboard motor.

Connect each cable to operate the power trim/tilt assembly.

— Connect the positive (+) and negative (~) starter cables.

— Connect the power tilt motor 2P connector to the power

tilt relay.

— Be sure that the starter cables are conneted to the bat-

1)

2)

3)

4)

5)

6)

tery.
Hold the power trim/tilt assembly vertically.

Push the “DN” side of the power tilt switch to compress
each rod fully.

Push the “UP” side of the power tilt switch to extend
each rod fully.

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.

+ Check the fluid level with the rods fully extended.
Note that ATF will spurt out when the oil tank cap is
removed with the rods fully compressed.

After adding ATF, repeat the procedure from step 2
through 4 two or three times to bleed air from the unit.

Be sure that the rods extend and compress during the
step 5 operation.

s+ When the rods extend and compress fully, perform
the blow pressure check {P. 14-28) and air bleeding
with the unit mounted on the outboard motor (P. 14-
27).

¢+ When the rods do not compress fully, perform the
procedure explained under <when the rods do not
compress fully> (P. 14-27).

11

POWER TILT MOTOR
2P CONNECTOR

[2]
POWER TILT SWITCH
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<When the rods do not compress fully>

1)

2)

3)

4)

With the rods extended fully, push the “UP” side of the
power tilt switch until the unit blows again. Push the
“DN"” side of the power tilt switch, and be sure that the
rods compress.

If the rods compress fully, go to the blow pressure
check (P. 14-28).

If the rods do not compress after the step 1 operation,
push the “DN” side of the power tilt switch while push-
ing the piston rod B, and check whether the rods com-
press.

If the rods compress fully, go to the blow pressure
check (P. 14-28).

If the rods still do not compress after the step 2 opera-
tion, loosen the manual valve and compress each rod.
Tighten the manual valve securely again. Push the
“UP” side of the power tilt switch to extend the rods
fully, then push the “DN” side of the switch and check
whether the rods compress fully.

If the rods compress fully, go to the blow pressure
check (P. 14-28).

If the rods do not compress after the above operations,
disassemble and reassemble the power trim/tilt assem-
bly (P. 14-17 through 25), and bieed air with the power
trim/tilt assembly not mounted on the outboard motor
(P. 14-26).

<Air bleeding with the power trim/tilt assembly mounted
on the outboard motor>

Perform the following procedure after bleeding air without
mounting the power trim/tilt assembly on the outboard
motor and after checking the blow pressure.

1)

2)

Install the power trim/tilt assembly on the outboard
motor securely (P. 14-2).

Push the "UP” side of the power tilt switch, and raise
the outboard motor to the uppermost position.

Remove the oil tank cap, and check whether the
Automatic Transmission Fluid (ATF) is at the upper limit
of the oil filler port. Add ATF if necessary.

[1]
POWER TILT SWITCH

(2]

[31
MANUAL VALVE

1]
OIL TANK
CAP
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3) Lower the outboard motor slowly to the lowermost
position by loosening the manual valve.

4) Tighten the manual valve securely.

5) Hold the outboard motor in the lowermost position for
five minutes.

6) Then, push the “UP” side of the power tilt switch, and
raise the outboard motor to the uppermost position.
Hold the outboard motor in this position for five min-
utes. After five minutes, check the fluid level in the oil
tank.

7) Repeat the procedure from step 3 through 6 five times.
e. BLOW PRESSURE CHECK

After bleeding air from the power trim/tilt assembly without
mounting on the outboard motor and checking each rod for
proper compression, perform the following operation in the
same manner as bleeding air without mounting on the out-
board motor.

» Be sure each rod is extended fully.

» Check the blow pressure both at the upper and lower
chambers.

<Lower chamber blow pressure>

1) Remove the internal circlip and manual valve from the
power trim/tilt assembly.

s A small amount of oil will flow out when the manual
valve is removed. Catch it with a container or suit-
able material.

2) Tighten the special tool (oill pressure gauge joint B} to
the manual valve installation section as shown.

TORQUE: 9 N'm (0.9 kgf-m, 6.5 Ibf+ft)

3) Attach the special tools which measures 14,710 kPa
{150 kgf/cm?, 2,133 psi) as shown.

TOOLS:
Pressure gauge, 0 — 5,000 psi
Oil pressure gauge joint B

07KPJ - VD60200
07SPJ - ZW10200

[11 MANUAL VALVE

[2]
TO TIGHTEN

[3]
TO LOOSEN

(1
MANUAL VALVE

N

[2] INTERNAL CIRCLIP

[1] OIL PRESSURE GAUGE JOINT B
(Lower chamber)
07SPJ - ZW10200

{2]

OIL PRESSURE
GAUGE JOINT A
(Upper chamber)
07SPJ - ZW10100

[3]
PRESSURE GAUGE,
0 - 5,000 psi

07KPJ - VD60200

[4]

OIL PRESSURE GAUGE
JOINT B

(Lower chamber)
07SPJ - ZW10200
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4)

5)

6)

7)

8)

Remove the oil tank cap and check whether the
Automatic Transmission Fluid (ATF) is at the upper limit
of the filler port (P. 14-25).

Push the “DN” side of the power tilt switch to compress
each rod fully.

Push the “UP” side of the power tilt switch to extend
each rod fully again, and measure the lower chamber
blow pressure.

Lower chamber
blow pressure

8,826 — 11,768 kPa (90 — 120 kgf/cm?,
1,280 - 1,707 psi)

If a sharp pressure drop is observed, check the power
tilt motor for a damaged oil seal (P. 14-34).

If the blow pressure is lower than the specified pres-
sure, check for oil leaks.

Measure the upper chamber blow pressure.

<Upper chamber blow pressure>

1)

2)

3)

After measuring the lower chamber blow pressure,
remove the special tool (oil pressure gauge joint B) and
the pressure gauge with each rod fully extended.

Tighten the upper chamber special tool (oil pressure
gauge joint A).

TORQUE: 9 N+m (0.9 kgf-m, 6.5 Ibf-ft}

Attach the special tools which measures 14,710 kPa
(150 kgf/cm?, 2,133 psi) as shown.

TOOLS:
Pressure gauge, 0 - 5,000 psi
Oil pressure gauge joint A

07KPJ - VD60200
07SPJ - ZW10100

m -

PRESSURE GAUGE,
0 - 5,000 psi

07KPJ - VD60200

i1l

OIL PRESSURE
GAUGE JOINT A
_ (Upper chamber)
07SPJ - ZW10100
[2]

PRESSURE GAUGE,

0 - 5,000 psi

07KPJ - VD60200
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4)

5)

6)

7)

8)

Remove the oil tank cap and check whether the
Automatic Transmission Fluid (ATF) is at the upper limit
of the filler port (P. 14-25).

Push the “DN” side of the power tilt switch to compress
each rod fully, and measure the upper chamber blow
pressure.

If the blow pressure is lower than the specified pres-
sure, check for oil leaks.

Upper chamber 3,923 - 7,355 kPa (40 - 75 kgf/cm?,
blow pressure 569 — 1,067 psi)

After checking, push the “UP” side of the power tilt
switch. With each rod extended fully, remove the spe-
cial tool and install the manual valve and internal cir-
clip.

Recheck the Automatic Transmission Fluid (ATF) level
(P. 14-25).

1l

PRESSURE GAUGE,
0 - 5,000 psi

07KPJ - VD60200
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5. POWER TILT MOTOR ASSEMBLY

a. DISASSEMBLY

1)

2)

4)

8)

Untape the corrugated teflon tube, and pull the tube to
the connector side.

Remove the 4 x 16 mm screw. Pull out the wire holder
and the two grommets from the yoke assembly, and
move them to the tube side.

NOTICE

Pull out the grommets with care not to damage them.

Remove the two 4 x 16 mm screws (P. 14-34).

Wrap the armature shaft with a shop towel or equiva-
lent material to protect, and hold the shaft with pliers.

Pushing the two motor wires toward the yoke assem-
bly, remove the armature/front bracket assembly from
the yoke assembly.

Remove the armature from the front bracket.

* Do not allow the commutator to become contaminat-
ed with oil or grease.

Disconnect the blue wire terminal while holding the
breaker assembly with a screwdriver.

NOTICE

Do not disconnect the blue wire terminal without hold-
ing the breaker assembly, or it can cause damage to
brush holder B. Be sure to disconnect the terminal
while holding the breaker assembly.

Remove the two screws. Remove brush holder A and B,
brush assembly, two springs and the breaker assembly.

+ Take care not to touch the bimetal part of the breaker
assembly.

Remove the oil seal and metal from the front bracket
(P. 14-34).

[2]
WIRE HOLDER

(4]

(1]
CORRUGATED
TEFLON TUBE

[3]
4 x 16 mm SCREW
(STAINLESS STEEL)

[5]
YOKE ASSEMBLY

[1] FRONT BRACKET [21 YOKE ASSEMBLY

[3]
SHOP
TOWEL

[4] PLIERS

MOTOR WIRES

(51 ARMATURE

1]
BRUSH HOLDER B

(4]
4 x10 mm
SCREW (2)

(6] BLUE WIRE

[2] BREAKER ASSEMBLY

[3]
BRUSH
ASSEMBLY

[5]
BRUSH
HOLDER A

[71 TERMINAL (8] GREEN WIRE
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b. INSPECTION
+ BRUSH LENGTH
Measure the brush length.

If brush length is less than the service limit, replace the
brush.

STANDARD SERVICE LIMIT
9.8 mm (0.39 in) 4.8 mm (0.19in)

« BREAKER ASSEMBLY

Check for continuity between the brush and terminal.
Replace the breaker assembly if there is no continuity.

- MICA DEPTH

If the grooves are clogged or mica depth is less than the
service limit, recut the grooves using a hacksaw blade or a
small file.

SERVICE LIMIT 0.5 mm {0.020 in}

0.5 mm
(0.020 in)

« ARMATURE
CONTINUITY CHECK-SEGMENTS
Check for continuity between each segment. If an open cir-

cuit exists between any two segments, replace the arma-
ture.
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SHORT CIRCUIT TEST-CORD-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. EXPLODED VIEW (11

4 x 16 mm SCREW
{(STAINLESS STEEL)

1.4 Nem (0.14 kgfem,
1.0 Ibf-ft)

[4] BLUE WIRE

@V i

|
'}X
)

[8] BRUSH HOLDER A ——————>

[10] BRUSH ASSEMBLY ———™

%~
e

~

[12]
BRUSH SPRING (2)

T~

[16] OIL SEAL 1 _@

grease to the lip.

\

Apply heat resisting

[2] YOKE ASSEMBLY

Remove the obstruc-
tions from the mag-
nets.

[5]
4 x 10 mm SCREW (2)
[7]1 BRUSH HOLDER B

[9] BREAKER ASSEMBLY
Bo not touch the bimetal part. ]

[11] METAL

[13] O-RING

Do not reuse.

[14] FRONT BRACKET

[15] 4 x 16 mm SCREW (2)
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d. ASSEMBLY

1)

2)

3)

6)

7)

8)

9)

Install the O-ring, oil seal and metal on the front bracket
(P. 14-34).

Install the breaker assembly and brush holder B, and
tighten the screws.

Connect the blue wire terminal to the breaker assembly.

¢+ Do not touch the bimetal part of the breaker assem-
bly.

Install the brush holder A on the front bracket. With the
brush assembly terminal above the green wire termi-
nal, 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 equiva-
lent material, and hold the shaft with pliers.

Pulling the two motor wires of the yoke assembly side,
install the armature/front bracket assembly on the yoke
assembly.

If it is hard to install the armature/front bracket assem-
bly on the yoke assembly, check whether the armature
shaft is out of position.

After installation, check the armature for smooth rota-
tion, 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 N*m (0.14 kgf-m, 1.0 Ibf-ft)

(1]

FRONT BRACKET
[2] BREAKER ASSEMBLY

(41 (31

BRUSH BRUSH

HOLDER B ASSEMBLY

4 x 10 mm (8]

[91 BLUE WIRE

BRUSH
HOLDER A

(31

SHOP TOWEL

[2] SHAFT

[11 ARMATURE

1
MOTOR WIRES

(5]
YOKE ASSEMBLY

(4] FRONT BRACKET

(2]

WIRE HOLDER

1l
CORRUGATED
TEFLON TUBE

[3]
< 4 x 16 mm SCREW
-«—— (STAINLESS STEEL)

[4] GROMMET (2)

14-35



BF200A-225A

10) Tape the corrugated teflon tube with heat resisting
tape, so that the distance from the wire holder end to
the tube end is 30 mm (1.18 in) or less as shown.

11) Install the power tilt motor assembly on the power
trim/tilt assembly. Coat the joints or mating sections of
the parts and the sections where the paint came off
with rust preventive paint of the same color.

12) Bleed air from the power trim/tilt assembly without
mounting on the outboard motor (P. 14-26).

1]

HEAT RESISTING TAPE
(WRAP BY TWO OR
THREE WINDS.)

[2]
CORRUGATED
I TEFLON TUBE
30mm | /

(1.18 in)
or below —1
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15. STEERING ROD/REMOTE CONTROLBOX ~ =r=coa-zesa

1. STEERING ROD (OPTIONAL PART) 3. CONTROL PANEL (OPTIONAL PART)
2. REMOTE CONTROL BOX 4. INSPECTION
(OPTIONAL PART)

1. STEERING ROD (OPTIONAL PART)

a. REMOVAL/INSTALLATION

(1]
TILTING BOLT CAP

[31
3/8-24 UNF BOLT

22 Nem (2.2 kgfem, 16 Ibf-ft) |

[71
10 mm
SELF-LOCKING NUT (2)

v

*—@ <IN\
[6] STEERING ROD = =
COLLAR
<
.
[2]
3/8-24 UNF SELF-LOCKING
NUT (2)
(5] 22 Nem (2.2 kgfem, 16 Ibfsft)
STEERING ROD
@

(

(4]
10 mm WASHER (3)
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2. REMOTE CONTROL BOX (OPTIONAL PART)

a. DISASSEMBLY/ASSEMBLY
o SIDE-MOUNT REMOTE CONTROL BOX

REMOTE CONTROL CABLE:
[2]
10-32 UNF
LOCK NUT (2)
(11
CONTROL
BOX COVERC
[10]
SHIFT PIVOT (2)
.
\
91 /?
5x 12 mm OVAL
SCREW (2)

Sy

(8]
FAST IDLE LEVER

[7]
CONTROL
BOX COVER B

[3]
5 x 25 mm SELF-TAPPING
SCREW (7)

|2 Nem (0.2 kgfem, 1.4 Ibf-f) |

/.

E REMOTE CONTROL
CABLE (Throttle side)

[5]
CABLE CLAMP
SPACER

[6]
REMOTE CONTROL
CABLE (Shift side)
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ELECTRIC COMPONENTS:

[2]
EMERGENCY STOP SWITCH

[1]
WARNING BUZZER

(3]
IGNITION SWITCH
[4]
[6] POWER TILT CORD
5 x 8 mm SELF-TAPPING CLAMP
SCREW (2)
[5]

16 mm HEX NUT
1.5 Nem (0.15 kgfem, 1.1 |bfeft)
) | A0

'\\ \ \
SPARE EMERGENCY ﬁ

STOP SWITCH CLIP

8]
[9] 22 mm NUT
INDICATOR LIGHT [ 4.8 N-m (0.49 kgf-m, 3.5 Ibf-ft) |

[OIL PRESSURE LIGHT/
OVERHEAT LIGHT] \
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SLIDING PLATE:

[115 x 10 mm SCREW {51 7 mm E-CLIP

[3] 4 mm E-CLIP [6] 8 mm WASHER
215 mm WASHER
i {4] 6 mm WASHER (2) [715 mm HEX NUT

{8l
5x 16 mm
HEX BOLT

[25] FAST IDLE WHEEL

[24]
FAST IDLE
SPRING

[23] 559)]( 10 mm
5 x 10 mm SELF-TAPPING SCREW ~~—_ Sxiom
[22] SPRING SETTING PLATE —
[10] LINK
(215 mm WASHER — | LINK
[21] 4 x 10 mm SELF-TAPPING SCREW BRACKET
[11)

S
[20] 4 mm WASHER M LINK JOINT ARM

[19] SWITCH START ‘
CAM [12]
[18] LINK JOINT
6 x 6 mm PIN COLLAR (2}

Install in the concave area of the

[13] SLIDING PLATE
control wheel as shown.

[14] SLIDING PLATE
COLLAR

[15] 13 x 13 mm
FAST IDLE DETENT ROLLER

[16] 12.7 x 23.9 mm
FAST IDLE DETENT SPRING

[17] CONTROL WHEEL
- SLIDING PLATE/COLLAR INSTALLATION —
[1] SLIDING PLATE [21 “UP” MARK
Install the sliding plate with the “UP” mark facing up. COLLAR

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.

[3] SLIDING PLATE
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REMOTE CONTROL LEVER:

[2] 6 mm HEX NUT

[1]

4 mm
[23] 8 x 35 mm HEX BOLT WASHER (2)

[22] 8 mm WASHER

[21]
CONTROL WHEEL

[201]
28 mm WASHER

[19]
SHIFT LINK ARM

£

[3] '
5 x 10 mm SELF-TAPPING
SCREW

[4]1 5 mm WASHER

[5]
NEUTRAL SWITCH
SPACER
[6]
FRICTION ADJUSTING
BOLT

1 Vz

[7]
THROTTLE
FRICTION

[18]

9.8 x27.1 mm
SHIFT DETENT SPRING

[17]) /
9x 10 mm

SHIFT DETENT ROLLER

[16]
REMOTE CONTROL
BOX HOUSING A

[15]
HARNESS GUIDE
GROMMET

[14]

BLOCK

[81 3 mm E-CLIP

/ [915 x 10 mm
SELF-TAPPING SCREW

[10] SPRING SETTING
PLATE

[11]
6 mm WASHER

[12]

NEUTRAL LOCK
BLOCK

[13]
REMOTE CONTROL LEVER
ASSEMBLY

6 x 16 mm SELF-TAPPING
SCREW (2}
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1]
REMOTE CONTROL

LEVER SPRING 2]

NEUTRAL RELEASE
LEVER

1l
REMOTE CONTROL
LEVER GRIP

[315 x 10 mm SCREW

[4]
LEVER SETTING
PLATE

191
5 x 12 mm SELF-TAPPING
SCREW

LEVER

[10]
POWER TRIM/
TILT SWITCH

[8]
WIRE HARNESS

cup [6] LEVER CAP

[71
5x 12 mm OVAL
SCREW
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3. CONTROL PANEL (OPTIONAL PART)

a. DISASSEMBLY/ASSEMBLY

[l

INDICATOR LIGHT [3]
[(MIL/ALTERNATOR IGNITION SWITCH
INDICATOR LIGHT]

[2]
BUZZER

[18] BRACKET

CONTROL

4.8 Nem
(0.49 kgfem,
3.5 Ibfeft)

[16] 16 mm HEX NUT /’7®

1.5 Nem (0.15 kgfem, y ' }
1.1 Ibfeft) g’
[15]
EMERGENCY SPARE
LOCK CLIP
[10]
5 mm FLANGE
{14] EMERGENCY CORD NUT (4)
[11]
[13]15 x 40 mm SCREW (4) 5 mm SPRING
WASHER (4)

[1215 mm WASHER (4)

[4]
WIRE HARNESS
BAND

(5]
SWITCH
PANEL
CABLE

[6] TIE CABLE (2}

[7]
SWITCH PANEL
HARNESS

[81 WARNING BUZZER

[9] EMERGENCY STOP SWITCH
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« SWITCH PANEL HARNESS
CONNECTION:

Connect each switch wire as shown.

[4]

Bi | BLACK Br | BROWN
[1] TO SWITCH PANEL CABLE Y YELLOW O | ORANGE
’ N 12] %cﬂ 1?8Wﬁ%|‘_l|’RlM/ Is]gg gFI,\ASE\;I‘\\IIG_I_ECI\}l-ICY Bu | BLUE Lb | LIGHT BLUE
R|Y B! |Y/Bu|BIYY Gr | BIR —— — G GREEN Lg | LIGHT GREEN
R RED P | PINK
Lg | Lb 8r | v/G |BIW La/BI|wBt @ Q T W | WHITE Gr_| GRAY
&/ N
E 3 (51 TO METER HARNESS
A

! 1
== 2583 5
5 sz B@ EEx Lz L 0 EE o
> = caEmd b3 == § SEE63F & @> s
[6] SWITCH PANEL
HARNESS SIDE

'

[7] CONTROL PANEL
SIDE

K
BIR — |

vie — K]

Wi/BI

>
sw —{ K

— 8 —_ K+
By —> —

[8] INDICATOR LIGHT [91 IGNITION SWITCH [10] EMERGENCY  [11] WARNING BUZZER
STOP SWITCH
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4. INSPECTION
« IGNITION SWITCH

Check for continuity between the terminals with the switch
in each position.

Color E IG BAT LO ST
(Black) | (Black/ | (White/ | (Black/ | (Black/
Position Red) Black) | Yellow) Red)
OFF O—+—0O
ON O————O
START O

O—0O: Continuity
- EMERGENCY STOP SWITCH

Attach the tester leads to the two terminals of the emer-
gency stop switch and check for continuity.

Emergency stop switch clip Continuity
Engaged No
Disengaged Yes
Engaged and button pushed Yes

- 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 12 V battery and the
yellow/green terminal to the negative (-) terminal of the bat-
tery. The warning buzzer should sound.

[1] Black/White
[2] White/Black

[3] Black/Yellow

> [4] Black
[5]1 Black/Red
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+ INDICATOR LIGHT [OIL PRESSURE LIGHT,
OVERHEAT LIGHT]

NOTICE

Use a known-good battery for the test.

Apply 12 V to the BI/Y [Gr] terminal and connect the switch-
es 1, 2 and 3 to the Bl, R and Y terminals respectively.

When SW1 is ON: The green lamp should come on.

When SW2 is ON: The red lamp should come on.

When SW1 and SW3 are ON: The green lamp should go
out.

The color in brackets is for the side-mount remote control
type only.

« INDICATOR LIGHT [MIL, ALTERNATOR INDI-
CATOR LIGHT]

« Use a known-good battery for the test.

Route the indicator light cable as shown. Connect the
switch 1 to the white/blue terminal and the switch 2 to the
red/blue terminals respectively, and apply the battery volt-
age.

Switch 1 ON: Alternator indicator light should be ON.
Switch 2 ON: MIL should be ON.

[2]
1 GREEN LAMP
RED LAMP
BL SWITCH 1
- o=
& R SWITCH 2
o9

Y SWITCH 3

BI/Y[Gr] [3]
12V BATTERY

[1] ALTERNATOR
INDICATOR LIGHT

Ne==

(7 )
O )
[2]
E Red/
Blue = [8]Switch2
(81 = I FTSwhen 1)
@ \é\{hnte/—LP —1
ue ‘ p—
e
& Q)  Yellow/ [6]
[5] MIL Black 12V BATTERY
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16. CABLES/SHIFT LINK BRACKET/SHIFT ARM _ sr=c0a-22sa

1. REMOTE CONTROL CABLE 2. THROTTLE ARM/SHIFT LINK BRACKET
(SHIFT SIDE/THROTTLE SIDE) 3. SHIFT ARM/LINK ROD/NEUTRAL SWITCH

872 U0 %»«@J -
S 0 iy
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1. REMOTE CONTROL CABLE (1]

DETENT SPRING

[2] ROLLER

« SHIFT CONTROL CABLE REMOVAL

1) Remove the engine cover (P. 4-1).

2) Remove the shift pivot and the shift control cable. 6x12

[31 SHIFT ARM

[4] NEUTRAL
+ SHIFT CONTROL CABLE INSTALLATION GROOVE

SWITCH

Before install the cable to the body, check the following. [6] SHIFT ARM END AND

) NEUTRAL SWITCH END
+ Before connecting the cable to the outboard motor, (5] SHIFT ARM ARE IN ALIGNMENT.
be sure that the cable is connected to the remote

control box side securely.

« Be sure that the shift arm end aligns with the neutral
switch end as shown. (Note that the detent spring [1}
roller must be set in the shift arm groove [“N” INNER CABLE
(Neutral) position] securely.

1) Apply marine grease to the mating surface of the shift

pivot.
Install the shift pivot on the shift control cable.

[2] MARK (A) [4] REMOTE
CONTROL BOX

2) Move the remote control lever fully to the “F”

(Forward) side. ﬁ
[3] CABLE OUTER

Return the lever to the “N” (Neutral) position slowly. SEAL END

3) With the lever returned to the “N” (Neutral) position,
mark at the cable outer seal end of the inner cable
[Mark (A}].

4) Move the remote control lever fully to the “R"” (Reverse)
side.

Return the lever to the “N” (Neutral) position slowly.

5) With the lever returned to the “N” (Neutral) position,
mark at the cable outer seal end of the inner cable

[Mark (B)].
[1]1 MARK (B)
6) Mark at the mid point between the mark (A) and mark
(B) of the inner cable [Mark (C)]. ]
MARK (C}

[2] MARK (A}

[3]1 MARK (B}
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7)

8)

9)

Align the mark (C) with the cable outer seal end.

Push on the shift link end lightly and check for play. If
there is play in the shift link, set the link at the center of
the play.

With the shift side cable in the condition of the above
step 7, connect the shift side cable to the shift link while
turning the shift pivot so the shift pivot sets on the shift
link smoothly.

NOTICE

Take care not to move the mark {(C) and outer seal end
out of alignment. Hold the shift link at the center of the
play, too.

[11 MARK (C)

{11 SHIFT LINK -

SHIFT LINK

2] SHIFT PIVOT
[] 3] SHIFT CONTROL CABLE
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10) After connecting the cable, move the remote control

11

12

13

—

~——

-~

lever back and forth and check for shift.

NOTICE

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 dam-
age to the shift system can result.

If the gear is not in neutral by moving the remote con-
trol 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 8.

If the gear is not in neutral by moving the remote con-
trol 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 8.

After adjustment, check operation of each lever. If the
gear is not in neutral securely, perform the step 11 or
12 again.

« THROTTLE CONTROL CABLE REMOVAL

1
2)

Remove the engine cover {P. 4-1).

Remove the shift pivot and the throttle control cable.

THROTTLE CONTROL CABLE INSTALLATION

Before install the cable to the body, check the following.

1)

2)

3)

Before connecting the cable to the outboard motor, be
sure that the cable is connected to the remote control
box side securely.

Apply marine grease to the mating surface of the shift
pivot. Install the shift pivot on the throttle side cable.

Install the shift pivot of the throttle control cable to the
throttle arm.

After installing, adjust the throttle control cable
(P. 3-18).

[1] ADJUSTMENT
RANGE

@:t )] —

[2] MARK (A) [3] MARK (C}

[1] ADJUSTMENT
RANGE

T =

[2] MARK (C) [31 MARK (B)

{21 THROTTLE ARM
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2. THROTTLE ARM/SHIFT LINK BRACKET

Removal:

1} Remove remote control cables from the shift link and

throttle arm. 2l

[ THROTTLE ARM
SHIFT
PIVOTS

3] [4] SHIFT LINK
REMOTE CONTROL
CABLES
2) Loosen the lock nuts of the throttle cables from the shift
link bracket. (11
THROTTLE CABLES
3) Remove the 6 x 12 mm flange bolt and the throttle arm. \ \
[2]
SHIFT LINK
BRACKET

=(0

(i

i

%//1/////////////#(((((li (@(1

e e (R (= (

[31 LOCK NUTS 3 “@‘ ) '

6x12
(4] [5]
6 mm WASHER THROTTLE ARM
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4)

5)

6)

7)

Disconnect the fuel tubes B and C from the fuel strainer
(low pressure side).

Gasoline is highly flammable and explosive.

You can be burned or seriously injured when han-
dling fuel.

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

«  Wipe up spills immediately.

Remove the fuel strainer (low pressure side) with the
suspension.

Remove the three 6 x 16 mm hex bolts and the shift link
bracket.

Remove the two 6 x 14 mm flange bolts and the fuel
strainer {low pressure side) bracket.

(1l
BRACKET

[2] FUEL TUBE B

[31 FUEL TUBE C (4]
SUSPENSION

[5]
FUEL STRAINER
{LOW PRESSURE SIDE)

[}
FUEL STRAINER
BRACKET

ﬂlm((!“
= mm(@'.

_—

[3] 6x 14 (2)
SHIFT LINK BRACKET

[2]
6 x 16 mm HEX BOLTS (3)
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INSTALLATION:

1)

2)

3)

4)

Set the fuel tubes B and C in the groove of the shift link
bracket, and install the shift link bracket with the three
6 x 16 mm hex bolts.

+ Set the fuel tube B in the upper side of the groove
and the fuel tube C in the lower side of the groove.

Instail the fuel strainer (low pressure side) bracket to
the shift link bracket with the two 6 x 14 mm flange
bolts.

Install the fuel strainer {low pressure side) to the brack-
et.

Connect the fuel tube B to the “ =» ” mark fuel joint and
the fuel tube C to the “ «= " mark fuel joint.

[2]
FUEL STRAINER
[1] BRACKET

FUEL TUBE B

6x 14 (2)
[3]1 FUEL TUBE C
[5]
6 x 16 mm 4]
:;EX BOLTS SHIFT LINK
BRACKET

[1]

FUEL STRAINER

BRACKET

SUSPENSION

l\ (4]
FUEL
STRAINER
[5] FUEL TUBE C (LOW PRESSURE
SIDE)
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5)

6)

7

8)

9)

Apply marine grease to the throttle arm moving sur-
face.

Install the throttle arm with the 6 x 12 mm flange bolt.

Install the throttle cables to the throttie arm.

Apply marine grease to the mating surface of the shift
pivots and install the remote control cables to the throt-
tle arm and the shift link.

After instailing, adjust the throttle cables and the
remote control cables (P. 3-18).

M EC

({

B

2z ((({1

(o P I

G

[3]1 LOCK NUTS

= ,

Ozl

[1]
THROTTLE CABLES

(2]

SHIFT LINK
BRACKET

— § \\
75

o)
1%

T8

[3]
REMOTE
CABLES

—Em

6x12
{5]
[4]1 6 mm WASHER THROTTLE ARM
[2]
- THROTTLE ARM
SHIFT
PIVOTS (2)
7
—
"Q] Ay
R
4
G \
y ..{!.ﬁ!ll,,'

CONTROL

[4]
SHIFT LINK
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3. SHIFT ARM/LINK ROD/NEUTRAL SWITCH

REMOVAL:
1) Remove the engine cover (P. 4 - 1).
2) Remove the electric parts cover (P. 4 - 4).

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

NOTICE

+ Remove the seal holder from the shift shaft B but do not to raise shift shaft B.
« If the shift shaft B is raised or gets out of place in the mount case, reposition the shift shaft B (P. 16-11).

[5]1 6 mm

?)// WASHER 6 x 16
3] 6.0 mm
S [
SNAP PIN
&
LV [5]1 6 mm
WASHER
6 x 12
[4] SHIFT \
N
[6] =y ARM ;

SHIFT @““ S

SLIDER
COLLAR [8] DETENT SPRING

[11]1 6 mm FLANGE
BOLT (2)

{2] SHIFT SHAFT B

[10] 6x12
NEUTRAL

SWITCH PLATE

[91 NEUTRAL
SWITCH
BRACKET

[15]
[13] 14 x 26 x 6 mm
26.9 x 2.4 mm OIL SEAL

: NEUTRAL
[14] SEAL HOLDER SWITCH

ASSEMBLY
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NEUTRAL SWITCH

INSTALLATION:

1)

2)

Install the neutral switch bracket to the crankcase with
the 6 x 12 mm flange bolt.

Install the neutral switch and the neutral switch plate to
the bracket.

DETENT SPRING

INSTALLATION:

1)

2)

3)

4)

Apply marine grease to the roller of the detent spring,
then loosely tighten the detent springs to the crankcase
with the 6 x 12 mm fiange bolt.

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) posi-
tion] securely.

If the shift arm end and neutral switch end are not in
alignment, 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.

(1]
NEUTRAL
SWITCH

PLATE

6x12

\

—En

{11 DETENT
SPRING

[1] NEUTRAL
SWITCH

6x12 \

(3] SHIFT ARM

[2] SHIFT ARM GROOVE
[1] (3] NEUTRAL SWITCH
DETENT [2] ROLLER
SPRING ,/

SHIFT ARM END AND
NEUTRAL SWITCH END
ARE IN ALIGNMENT.

[5] SHIFT ARM GROOVE
[6] SHIFT ARM
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1)

3)

6)

7}

8)

9)

SHIFT SHAFT B ALIGNMENT
Make sure the gear position is in the neutral position.

If the gear position is not in the neutral, remove the
shift rod A (P. 13-6) and turn the shift shaft A so that the
direction of the shift shaft A cut out toward front as
shown. This position shows the shift shaft A is in the
neutral position.

Correct the shift shaft B from the condition of the seal
holder being out of position,

Loosely tighten the shift arm to the shift shaft B with
the 6 x 16 mm flange bolt.

Pull the shift shaft B up and turn the shift shaft B right
or left so that the shift arm end aligns with the neutral
switch end.

With this position, slowly take down the shift shaft B
vertically and engage the gear of the shift shaft A and
the gear of shift shaft B.

Engage the gears with care not to move the shift shaft
A.

After engaging, make sure the direction of the shift
shaft A cut out toward front and the shift arm end and
the neutral switch end are in alignment.

After correcting the shift shaft B alignment, remove the
shift arm and instali the seal holder.

After installing the seal holder, install the shift arm to
the shift shaft B with the 6 x 16 mm fiange bolt.
Install the link rod to the shift arm with the 6.0 mm snap

pin.

[1]
View from under the mount case:

[2]

S

. [2] ROLLER [31 NEUTRAL SWITCH

DETENT
SPRING

1
SHIFT ARM END AND
NEUTRAL SWITCH END
ARE IN ALIGNMENT

{2]

LINK 1
ROD

(4]
6 mm FLANGE
BOLT (2)

{6}
26.9 x 2.4 mm
O-RING

{71 SHIFT
SHAFT B
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11. ELECTRICAL EQUIPMENT BF200A-225A

1. COMPONENT LOCATION 5. ACG FUSE BOX/FUSE BOX
2. PGM-FI MAIN RELAY/POWER TILT RELAY 6. SWITCH PANEL AND INDICATOR WIRE
HARNESS
3. ECM
4. STARTER MOTOR 7. INSPECTION
1. COMPONENT LOCATION
[1]
ACG FUSE BOX
[2]
OVERHEAT SENSOR 2

[3]
BAROMETRIC
(BARO) SENSOR

[5] HEATED OXYGEN SENSOR
HO2S)

[4] FUSE BOX
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[2]
VTEC SOLENOID [3]
VALVE (BF225A) CKP SENSOR

1]
OVERHEAT SENSOR 1

[4]
PGM-FI MAIN RELAY

[5]
POWER TILT RELAY

[8] WATER SEPARATER
WITH WATER LEVEL SENSOR

[71 POWER TILT SWITCH
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1] [2]

TDC SENSOR 1, INTAKE AIR
[131 TDC SENSOR 2 TEMPERATURE 3]
ACG (IAT) SENSOR IAC VALVE
FUSE BOX

[4]

[12] /il/ MAP SENSOR

FUSE BOX \
vd g N\ S
| . T SA
e / | N4
AN - 1 ﬁ‘}\ F\sﬁ/ [5]

R No. 1 INJECTOR
'/‘ 10 ! - e‘é-’-),":q SN A X

[6]
R
%

No. 2 INJECTOR

[71
No. 3 INJECTOR

[11]
No. 4 IGNITION
CoiL

[10]

No. 5 IGNITION
CoIiL
Ne GNITION [8]
No. 6 IGNI
CSIL FUEL LINE CUT SOLENOID

VALVE
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[3] OVERHEAT SENSOR 1
[2] [4] VTEC SOLENOID VALVE

THROTTLE POSITION
[1] (TP} SENSOR

IAC VALVE

§

i«
&.—-
/]
2 3}
\‘,ig’ . .

\\\ ;\£ 0
7 ] .l‘
\ A
X /\ ’GJ- D
=2 No. 1 IGNITION
[11] 7 CcoIL
No. 4 INJECTOR
[7]
No. 2 IGNITION
[10] CoIL
No. 5 INJECTOR
(8]
91 No. 3 IGNITION
No. 6 INJECTOR SorL
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- V BANK

[1]
MAIN WIRE
HARNESS

[3]
ECT SENSOR

{4
KNOCK SENSOR

(6]
OIL PRESSURE SWITCH
(LOW PRESSURE SIDE)

[71

OIL PRESSURE SWITCH
(HIGH PRESSURE SIDE)

[2]

INTAKE AIR BYPASS
(IAB}) CONTROL
VALVE

SWITCH WIRE
HARNESS
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{11
TRIM ANGLE SENSOR

[2]
POWER TILT MOTOR

(3]
POWER TILT MOTOR
WIRE BUSHING

+ INDICATOR LIGHT [MIL/ALTERNATOR WARNING LIGHT]

(O O)
@ @)
@4‘ O)

INDICATOR LIGHT

[MIL/ALTERNATOR
WARNING]
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« REMOTE CONTROL BOX (OPTIONAL)

[2]
POWER TRIM/TILT SWITCH

INDICATOR LIGHT
{OIL PRESSURE LIGHT/
OVERHEAT LIGHT]

[5]
IGNITION SWITCH

{4]
EMERGENCY STOP
SWITCH

WARNING BUZZER

« CONTROL PANEL (OPTIONAL)

[1]
WARNING BUZZER

[2]

INDICATOR LIGHT

[OIL PRESSURE LIGHT/
OVERHEAT LIGHT]

(3]
IGNITION SWITCH

{4]
EMERGENCY STOP
SWITCH
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2. PGM-FI MAIN RELAY/POWER TILT RELAY

REMOVAL:

1) Disconnect the battery negative (-) terminal, then positive (+) terminal from the battery.

2) Remove the engine cover (P. 4-1).

3) Remove the electric parts cover (P. 4-3).

4) Disconnect the each connector and remove the connectors from the connector bracket A.

5} Remove the three 6 x 10 mm flange boits and the connector bracket A.

6) Remove the two 6 x 22 mm flange bolts and the PGM-FI main relay from the connector bracket B.

7) Remove the 6 x 12 mm flange bolt and the power tilt relay ground terminal.

8) Remove the two 6 x 22 mm flange boits and the power tilt relay from the connector bracket B.
[1] [2] (3]

PGM-FI MAIN RELAY BAROMETRIC 5x 18 mm
(BARO)} SENSOR BOLT WASHER

4]
CONNECTOR
BRACKET B

]

e

6 x 22 (2)

[71

COVER BELT
HARNESS BAND
CLIP (3)
6 x 10 (3) [8
POWER TILT RELAY POWER TILT RELAY
[6] CONNECTOR GROUND TERMINAL
BRACKET A 6x14(4) 6x22(2)
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b. INSPECTION:

1)

2)

3)

4)

5)

6)

Check the battery condition before starting the inspec-
tion.

Connect the PGM-FI main relay 6P connector black/yel-
low terminal to the battery positive (+) terminal, and the
black terminal to the battery negative (-) terminal, and
check the continuity between the PGM-FI main relay 4P
connector terminals shown.

+ Between the white/yellow and white/green terminals.
¢ Between the white/yellow and white/red terminals.
+ Between the white/yellow and white/black terminals.

Connect the PGM-FI main relay 6P connector white ter-
minal to the battery positive (+) terminal, and the light
green/red terminal to the battery negative (-} terminal,
and check for continuity between the white/black and
blue/red terminals of the PGM-FI main relay 2P connec-
tor.

Connect the PGM-FI main relay 6P connector
black/white terminal to the battery positive (+) terminali,
and the black/blue terminal to the battery negative (-}
terminal, and check the continuity shown.

+ Between the white/yellow terminal of the PGM-FI
main relay 4P connector and the PGM-FI main relay
terminal.

s Between the white/yellow terminal of the PGM-FI
main relay 4P connector and the white terminal of
the PGM-FI main relay 6P connector.

Connect the white/green terminal of the PGM-FI main
relay 4P connector to the battery positive (+) terminal,
and connect the light green/red terminal of the PGM-FI
main relay 6P connector to the battery negative (-) ter-
minal, and check for continuity between the white/black
and blue/red terminals of the PGM-FI main relay 2P
connector.

If there is no continuity, replace the PGM-FI main relay.

Bl | BLACK Br | BROWN

Y |YELLOW | O |ORANGE

Bu | BLUE Lb | LIGHT BLUE
G |GREEN Lg |LIGHT GREEN
R |RED P | PINK

W | WHITE Gr | GRAY

[1]
PGM-FI
MAIN RELAY

2]
Viewing Connector
from the front side

W/G W/R

W/BI BlI/Y Wiy w

Lg/R \a\’\:W—

1

4|5|6
g AN

BI/B

BI \ /Bu

[2] 4P [1]1 PGM-FI MAIN RELAY

W/G
W/R
w/sl

wi/Bl

Bu/R *

Bl/Bu
Bl/W

Lg/R

Bl/Y

O | [l el (el % |l

[5] TERMINAL
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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.

Between Green and Black Continuity

Between Blue and Black Continuity

Between Green and White No continuity

Between Blue and White

No continuity

2) Connect the wires as shown. There must be continu-
ity/no continuity between the terminals shown.

» Use a known-good battery for the test.

+ Positive (+) battery terminal connected to light
green terminal:

Between Green and Black No continuity

Between Blue and Black Continuity

Between Green and White
Between Blue and White

Continuity

No continuity

+ Positive (+) battery terminal connected to light biue
terminal:

(11 GROUND

[3] Light bl
\ght blue (5] [61

{{_i%;ht green é\ite é
s

Between Green and Black Continuity

Between Blue and Black No continuity

Between Green and White No continuity

Between Blue and White

Continuity

[5] White
[71 [6] Green
Connect to
each terminal

one by one.

[8] 12V BATTERY
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c. INSTALLATION:

1)

2)

3)

4)

5)

6)

7)

Install the PGM-FI main relay to the connector bracket B
with the two 6 x 22 mm flange bolts.

Connect the PGM-FI main relay 2P, 4P and 6P connec-
tors.

Install the power tilt relay to the connector bracket B
with the two 6 x 22 mm flange bolts.

Install the power tilt relay ground terminal to the engine
with the 6 x 12 mm ground bolt.

Connect the power tilt relay 1P, 2P and 3P connectors.

Install the connector bracket A to the connector bracket
B with the three 6 x 10 mm flange bolts (P. 17-24).

Connect the each connector to the connector brackets
and clamp or tie up the wire harnesses with the harness
band clips and strap cables.

[4]

6 mm
WASHER (2)

6x 22 (2)

(1]
CONNECTOR

MAIN RELAY

[1] CONNECTOR

[2] COLLAR

6mm (2)
WASHER

6 x 22 (2)

BRACKET B

[4] POWER TILT RELAY

[2]
POWER TILT
RELAY

= .
4 e / HARNESS

[3]

PGM-FI gzgﬁg
MAIN

RELAY

(1l
HARNESS
BAND CLIP

BAND CLIP

[4]
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3. ECM

REMOVAL:

1) Disconnect the battery negative (-) terminal, then positive (+) terminal from the battery.
2) Remove the engine cover (lP. 4-1).

3) Remove the water separater (P.3-12).

4) Disconnect the 26P, 34P and 12P connectors from the ECM.

5) Remove the three 6 x 256 mm flange bolts and the ECM.

6) Remove the four 6 x 14 mm flange bolts and the ECM bracket.

[11] ECM CONNECTOR C (12P}

1
MAIN WIRE HARNESS

{10] ECM CONNECTOR
B (34P)

[91 ECM CONNECTOR
A (26P)

[8]
ECM BRACKET

=S

,!.)) D Q

6 x 14 (4)
[2]
SUSPENSION
(71
WATER
SEPARATOR
BRACKET
[3]
WATER SEPARATER
with WATER LEVEL
6 x 25 (3) SENSOR

[6] 22 x 6 x 1.6 mm
WASHER (3)

[5]
GROMMET (3)
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4. STARTER MOTOR

REMOVAL:

1) Disconnect the battery negative (-) terminal, then positive terminal from the battery.

2) Remove the engine cover (P. 4-1).

3) Disconnect the HO2S 4P connector.

4) Remove the three 6 x 14 mm flange bolts and the fuse box bracket with ACG fuse box and fuse box together.
5) Disconnect the starter motor S terminal.

6) Remove the 8 mm hex nuts and washer and starter cable from the starter B terminal.

7) Disconnect the L. water return tube from the left exhaust manifold.

8) Remove the 10 x 90 mm and 10 x 110 mm flange bolts and the starter motor.

NOTICE

Take care not to damage the L. water return tube.

[9] 10 x 110 10 x 90
8 mm HEX
NUT (2) l 44 Nem (4.5 kgfem, 33 ibfeft) | I 44 Nem (4.5 kgfem, 33 Ibfsft)

[1] ACG FUSE BOX

10.8 Nem \ L

(1.1 kgfem, 8 Ibf-ft) =

L

(2]
HO2S 4P
CONNECTOR

—
-l

6x14(3)

%
[8]
B TERMINAL
\

[7]

STARTER [4]

MOTOR FUSE BOX

\T‘ BRACKET
[6] ! \[
S TERMINAL (5} 59.4 x 3.1 mm /\/j/ [10]
O-RING L. WATER

RETURN TUBE
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b. INSPECTION
 BRUSH LENGTH

Measure the brush length. If brush length is less than the
service limit, replace the brushes as a set.

STANDARD SERVICE LIMIT
12.3 mm (0.48 in) 7.0 mm {0.28 in) °

« INSULATION DEPTH

if the grooves are clogged or insulation depth is less than
the service limit, recut the grooves using a hacksaw blade
or a small file.

STANDARD SERVICE LIMIT
0.4-05mm .
0.2 mm (0.008
(0.016 = 0.020 in) mm { in)

+ ARMATURE

Check the armature and shaft gear for wear and damage.

« COMMUTATOR 0O.D.

Measure the commutator O.D. If the measurement is less
than the service limit, replace the armature with a new one.

[1] INSULATION
DEPTH

STANDARD SERVICE LIMIT

29.4 mm (1.16 in) 28.8 mm (1.13 in)

COMMUTATOR
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+ COMMUTATOR RUNOUT
Measure commutator runout using a dial gauge.

If the measurement is more than the service limit, replace
the armature with a new one.

SERVICE LIMIT 0.1 mm (0.004 in)

+ COMMUTATOR CLEANING

Check the commutator for damage, dust, dirt and metal par-
ticles.

If there is stain, irregularity and/or evidence of burning,
clean with an emery paper #500 or #600.

+ ARMATURE
CONTINUITY CHECK - SEGMENTS
Check for continuity between each segment. If an open cir-

cuit exists between any two segments, replace the arma-
ture.

SHORT CIRCUIT TEST - SHAFT - TO - ARMATURE

Check for continuity between the armature and armature
shaft.

if there is continuity, replace the armature.

i
DIAL GAUGE

{11
COMMUTATOR
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SHORT CIRCUIT TEST - CORE - TO - COMMUTATOR

Check for continuity between the commutator and armature
coil core.

If continuity exists, replace the armature.

SHORT CIRCUIT TEST - SHAFT - TO - COMMUTATOR

Check for continuity between the commutator and armature
shaft.

If there is continuity, replace the armature.

SHORT CIRCUIT TEST - ARMATURE

Place the armature in an armature tester (commercially
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.

« 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.

[1] M TERMINAL
~(@$((((((.
TR
\

[2] S TERMINAL
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1)

2)

3)

OVERRUNNING CLUTCH

Check the overrunning clutch for smooth axial move-
ment.

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 overrunning
clutch or the gear shaft assembly.

Turn the gear shaft assembly by holding the overrun-
ning clutch. The gear shaft assembly should turn only
clockwise.

If the clutch turns freely in both directions or if it does
not turn at all, replace the overrunning clutch.

Check the pinion gear teeth for wear and damage and
replace if necessary.

If the pinion gear is worn or damaged, the flywheel ring
gear must be inspected.

[1]1 GEAR SHAFT
ASSEMBLY

[2]

OVERRUNNING

CLUTCH

[1] GEAR SHAFT
ASSEMBLY

[2]

OVERRUNNING

CLUTCH
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c. EXPLODED VIEW

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).

(1

BRUSH [2]
HOLDER BRUSH
SPRING (4)

[3]
CLIP

4
BRUSH SET

[19] (6]
FRONT BRACKET 5] REAR BRACKET
PLATE
[18]
6 x22 mm [715 x 8 mm SCREW (2)
SCREW (2) 2.5 Nem (0.25 kgf-m,
1.8 Ibf-ft)
[8] BOLT SCREW (2)

[17] 5 Nem (0.5 kgfem,
GEAR SHAFT 3.6 Ibf+ft)
ASSEMBLY

9%

[11]

> PACKING _ﬁ:
- [9] ARMATURE
B
PLANETARY

[13] GEAR (3)

STEEL
[15] BALL
STARTER SOLENOID
ASSEMBLY

{141 8 mm FLANGE NUT
10.8 N*m (1.1 kgfem,
8 Ibfeft)
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d. FRONT BRACKET/YOKE/BRUSH HOLDER
ASSEMBLY:

1) Install the armature in the yoke.

2) Assemble the yoke and front bracket by aligning the
projections on the yoke with the dents in the front
bracket.

3) Assemble the brush set and spring plate with the brush
holder, and secure with the clips.

[3] YOKE

[1] PROJECTION

[2] DENT

[4]1 FRONT BRACKET

4) Assemble the brush holder assembly with the arma-
ture’s commutator by aligning the grommets on the

brush holder assembly with the dents in the yoke.

5) Install the rear bracket, and tighten the two 5 x 8 mm
screws and the two bolt - screws to the specified

torque.

TORQUE:
Bolt screw: 5 N'm (0.5 kgf-m, 3.6 Ibf-ft)
5 x 8 mm screw: 2.5 N°m (0.25 kgfsm, 1.8 Ibf-ft)

(31
BRUS

ASSEMBLY

[11 GROMMET

H HOLDER
[4] YOKE

e. WATER-RESISTING SEALANT APPLICATION POINTS

After assembling the starter motor, apply a sufficient amount of water-r
8533 or equivalent) to the mating surfaces shown below.

esisting sealant (Sumitomo 3M Padding Sealer

[4]

[1] 3] SWITCH ASSEMBLY AND
CAULKING PART FRONT BRACKET
OF CASE [2] CRULIGNG PART  MATING SURFACE
WIRE, GROMMET AND /
REAR BRACKET y
—]
9 L) SWITCH MOUNTING
) SCREW
O ™
.{
2 ] \
A J
(N <:> 5/
< \ /
N AN =
O/ V4 (8] PACKING AND
[6] SCREW AND RE CKET ! MATING SURFAC
AR BRA MATING SURFACE
MATING SURFACES ORE MAIING
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f. INSTALLATION:
1) Install a new 59.4 x 3.1 mm O-ring to the starter motor.

2) Install the starter motor with the 10 x 90 mm flange bolt
and the 10 x 110 mm flange bolt to specified torque.

10 x 90 mm flange bolt,
10 x 110 mm flange bolt:
TORQUE: 44 N°m (4.5 kgf°m, 33 Ibf-ft) [1]1 8 mm HEX NUT (2)

[2] 8 mm WASHER

3) Connect the starter cable to the starter motor B terminal

with the 8 mm hex nut to specified torque. [3] COVER

10x 110 10 x 90
TORQUE: 10.8 N'm (1,1 kgf-m, 8 Ibfft) STARTER

4) Connect the starter cable S terminal wire harness to the
starter motor S terminal.

5) After connecting the cable and wire harness, set the
covers over the terminal securely, then connect the L.
water return tube securely.

(5]
S TERMINAL
WIRE

HARNESS

[6]
B TERMINAL

[7]
S TERMINAL

[9]1 L. WATER RETURN
[8]159.4 x 3.1 mm TUBE
O-RING
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5. ACG FUSE BOX/FUSE BOX
REMOVAL:

1) Disconnect the battery negative (-) terminal, then posi-
tive (+) terminal from the battery.

2) Remove the engine cover (P. 4-1).
3) Disconnect the 4P connector from the HO2S.

4) Remove the 8 mm hex nuts and the starter cables from
the starter motor B terminal.

1]

\'/ To STARTER
\V(/@ CABLE ®

(12] g
To ALTERNATOR
TERMINAL

[11]

8 mm HEX NUT

[3]
5 x 10 mm SCREW-WASHER (2)

10.8 Nem (1.1 kgfem,
8 Ibf-ft)

[4]
150A FUSE

[5]
FUSE BOX

(1] 6 x14 (3)
8 mm HEX NUTS (2)
10.8 Nem 2 6]
(1.1 kgfm, 8 Ibf+ft) @g/ HARNESS CLIP
(71

HO2S 4P
QR@ CONNECTOR
Tl

/ F. J ..

(81 :
1101 [91
STARTER B TERMINAL STRAP BANDS
CABLE
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b. INSPECTION:

Disconnect the battery negative (-) terminal, then posi-
tive (+) terminal from the battery.

<ACG FUSE BOX>

1

Check the 150A fuse.
+ If the fuse is faulty, replace it.
o Ifthe fuse is OK, go to step 2.

Install the 150A fuse in the ACG fuse box so that you
can see the stamped side.

Check for continuity between the ACG fuse box cables.
There should be continuity. If there is no continuity,
replace the cables.

<FUSE BOX/FUSE INSPECTION>

1)

2)

3)

Check the each fuse continuity before fuse box check.
If there is any blown fuse, replace the fuse. If the fuses
are OK, go to step 2.

Install the all fuses in the fuse box.

Check for continuity between the terminals according to
the table.

11

150A FUSE
i2]
RED TAPE

[3]
To STARTER
B TERMINAL

FUSE No. TEST TERMINALS

1 Between the C connector No. 1 and No. 4
terminals.

2 Between the C connector No. 3 and ACG
fuse box terminal.

3 Between the C connector No. 2 and ACG
fuse box terminal.

4 Between the A connector No. 3 terminal
and B connector No. 4 terminal.

5 Between the A connector No. 2 terminal
and B connector No. 1 terminal.

6 Between the A connector No. 1 terminal
and B connector No. 2 terminal.

7 Between the B connector No. 3 and ACG

fuse box terminal.

{11 TERMINAL [2] ACG FUSE BOX

[41CONNECTOR |- oNNECTOR (6] CONNECTOR

A (3P)

[3]
P FUSE BOX

[ — 0

ooy

-
] 10A([10A[[10A| [TBA[[10A]|15A oA :l

0] (2} 29[ o
C0A T A (30 e |

AN T

é@ —
oA

B (4P) C (4P)

[7]1 Viewed from front side
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INSTALLATION:

1)

2)

3)

4)

5)

Install the ACG fuse cable terminal to the ACG fuse box
as shown.

Tighten the ACG fuse cable terminal with the 8 mm hex
nut to specified torque.

TORQUE: 10.8 Nem (1.1 kgf-m, 8 Ibf+ft)

install the fuse box to the fuse box bracket.

Connect the HO2S 4P connector and clamp the harness

clip of the HO2S sensor wire harness to the fuse box
bracket.

Tighten the ACG fuse cable and starter cable with the
strap cables as shown.

[1]
STARTER CABLE
TERMINAL

900&

[2] ACG FUSE BOX

[1]
FUSE BOX
BRACKET

(31

1]
HARNESS CLIP

[2]
HO2S
4P CONNECTOR

——
S=<mijll

(7 ouH
AR

\

' — [11 ACG FUSE CABLES
10 mm V77 2] To
A ALTERNATOR B
TERMINAL
4l [31 To
ENGINE STARTER MOTOR
SIDE B TERMINAL
Y Q @)
_ ~—_
10 mm [5]1 STARTER CABLE
'Ar_"—
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6. SWITCH PANEL AND INDICATOR WIRE HARNESSES

a. REMOVAL:

1) Remove the engine cover (P. 4-1)

2) Remove the two 6 x 256 mm hex bolts, 6 x 17 mm special bolt and two 6 x 37 mm special bolts, then remove the

front separate cover.

3) Remove the shift pivots from the throttle arm and the shift link, then remove the remote control cables.

4) Remove the 6 x 16 mm bolt and the remote control cable plate.

5) Disconnect the switch panel wire harness 14P connector and the indicator wire harness 3P connector.

6) Remove the band from the undercase grommet A.

[1] FRONT SEPARATE
COVER

[11]
6 x 16 mm HEX BOLT

-1 Y
O 0 gsfﬂﬁ
o !\
O o 5 l’
Qq o "a".

[8] UNDERCASE

6 x 25 mm HEX BOLTS (2)

[12]
WASHERS (2)

(3]
REMOTE CONTROL CABLES

(4]
REMOTE CONTROL
CABLE PLATE

[5]

INDICATOR
WIRE HARNESS
3P CONNECTOR

{6]

SWITCH
PANEL WIRE
HARNESS 14P
CONNECTOR

[71 BAND

10] GROMMET A
6 x 37 mm [916 x 17 mm
SPECIAL BOLTS (2) SPECIAL BOLT
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b. INSTALLATION

1) Pass the fuel tube, indicator panel wire harness, starter
cables, switch panel wire harness through the grom-
met.

2) Make sure that the white mark on the starter cable
aligns with the edge of the front cover bracket.

3) Instali the undercase grommet A by aligning it with the
groove in the front cover bracket.

4) Position tie-wrap bands on the switch panel wire har-
ness and indicator wire harness at the inside of the
undercase grommet A.

11 [2]
REMOTE CONTROL REMOTE CONTROL CABLE
CABLE (Shift control) (Throttle control)

\%5’4/[3] GROMMET
[4]

/%NDICATOR PANEL

[8] FUEL TUBE [5]
WIRE HARNESS
[61 SWITCH PANEL

[7]1 STARTER CABLE WIRE HARNESS

% [3]1 STARTER CABLE

[2] FRONT COVER BRACKET

[1] FRONT COVER
BRACKET (3]

GROOVE

(11
TIE-WRAP
BAND

1]
TIE-WRAP
BAND

(2]
UNDERCASE
GROMMET A
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4)

5)

6)

7)

8)

Tighten the remote control cable plate with the 6 x 16
mm hex bolt.

Install the remote control cable plate by aligning it with
the groove in the control cables.

Tighten the undercase grommet A by the band secure-
ly. Make sure the fuel tube is not pinched with the
grommet.

Connect the main wire harness 14P connector to the
switch panel wire harness connector and the 3P con-
nector to the indicator panal wire harness connector,
then attach them to the connectors holder.

Clamp the switch panel wire harness and the indicator
panel wire harness with a harness clip.

[1] REMOTE CONTROL
CABLE PLATE

6 x 16 mm HEX BOLT

[11 REMOTE CONTROL
CABLE PLATE

REMOTE CONTROL
CABLES

(1]
UNDERCASE
GROMMET A

[2] BAND

[1] INDICATOR PANEL [2] HOLDER

WIRE HARNESS
[3]
3P
CONNECTOR
[4]
(6] 14P
HARNESS CONNECTOR
cup

[51 SWITCH PANEL WIRE HARNESS
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9)

Apply marine grease to the joint hole of the shift pivot
and shift link.

10) Adjust the shift pivot until it will attach to the shift link.

11) Install the shift pivot to the shift link, then tighten the

lock nut securely.

+ Shift control cable adjustment (P. 3-21).

12} Apply marine grease to the joint hole of the shift pivot

and throttle arm link.

13) Adjust the shift pivot until it will attach to the throttle

arm link.

14) Install the shift pivot to the throttle arm link, then tight-

en the locknut securely.

+ Throttle control cable adjustment (P. 3-18).

15} Install the front separate case with the two 6 x 256 mm

hex bolts, 6 x 177 mm and two 6 x 37 mm special bolts
(P. 4-3).

(1}

[3] SHIFT LINK ROD
[4] SHIFT CONTROL CABLE

[1] THROTTLE ARM

[3]1 (Marine grease)  [4] THROTTLE CONTROL CABLE

[11

6x 25 mm 21
HEX BOLT (2) FRONT
(51 SEPARATE COVER

WASHERS (2) o

-

=
3] =
6 x37 mm
SPECIAL BOLTS (2) [4]
6 x17 mm
SPECIAL BOLT
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7. INSPECTION
« 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 leverin “N”")

SWITCH RELEASED
(Shift lever in “F” or “R")

Continuity

No continuity

« POWER TILT SWITCH

« POWER TRIM/TILT SWITCH [Side-mount
remote control box type only]

Attach the tester lead to each terminal and check for conti-
nuity.

When the switch is pushed “UP” or “DN” there should be
continuity between the terminals marked with a circle in the
table below.

[11 NEUTRAL
SWITCH

12]
SWITCH KNOB

Lg W/BI Lb
uP Oo————O
DOWN O———O

O—(O: Continuity

- POWER TILT MOTOR

Check for continuity between the terminals.

« TRIM ANGLE SENSOR

Attach the tester leads to the trim angle sensor connectors
and measure the resistance.

[1] POWER TILT SWITCH
3P CONNECTOR

2]
\Y v (3]
DOWN

[1]1 POWER TILT MOTOR 2P
CONNECTOR

Resistance between

3.8-5.8kQ
Light green/black and Black
Resistance between

27-43kQ
Yellow/blue and Black 3

1]
Light green/Black Black

/
M

[2] Yellow/Blue

[3] TRIM ANGLE SENSOR 3P CONNECTOR
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18. OPERATION BF200A-225A

1. PROGRAMMED FUEL INJECTION SYSTEM (PGM-FI)

1. PROGRAMMED FUEL INJECTION SYSTEM (PGM-Fi)

General:

The engines used in the BF200A and BF225A use an electronic fuel injection and ignition system called the Programmed
Fuel Injection (PGM-FI) system. The system optimizes the fuel injection amount, injection timing, ignition timing, and
other factors to match different operating conditions of the engine, thereby achieving the objectives of high output, low
fuel consumption and low emission.

The nucleus of the system is the ECM. The ECM receives the operating condition of the engine and other types of infor-
mation from various sensors and switches, processes the information and outputs signals for optimum control of the
multi-point sequential fuel injection system and direct ignition system. The ECM also supports the system self-diagnosis
function and the alert/warning system.

The PGM-FI system provides the following controls.

» Basic controls
Controls the fuel injection system, ignition system and idle air control (IAC) valve according to the basic programs set
for startup and operation.

» Correction controls
To cope with changes in operating condition, the PGM-FI applies correction controls to the basic controls for the fuel
injection system, ignition system and IAC valve on the basis of the various types of operational information.

* Device controls
Controls the VTEC system, variable intake system, fuel line cut solenoid valve, high pressure fuel pump, etc.

* Fail-safe controls
When a sensor or IAC valve fails, the PGM-FI uses preset values to allow the engine to operate without any problem.

» Alert/warning controls
Activates the engine oil pressure, overheat, alternator, water level sensor full alarms, and also controls the overrev
limiter.

» Self-diagnosis function
Stores a sensor or IAC valve fault in terms of a diagnostic trouble code (DTC). When the service check connector is
short-circuited by the SCS short connector, the malfunction indicator lamp (MiL) is made to flash the number of times
associated with the DTC.
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System Configuration

ECM
Fuel pump relay
[ Starter switch | L |
______________ [ Injector 1 |
] TDC sensor 1 |
______________ [ Injector 2 |
TDC sensor 2
L I [ Injector 3 |
CKP sens
r e J """"""" o [ Injector 4 ]
r MAP sensor J . Fuel :
"""""""""" . injection L Injector 5 J
[ Barometricsensor | control o} r injector 6 ]
™ L Igniti
[Throttle position (TP) sensor] oming | B ignitor 1 ]
: trol
[Engine temperature sensor| contro B ignitor 2 ]
; ldle P
[ Intake air temperature {IAT) sensor J B control .............. L Ignitor 3 J
L HO2S L :::ril';?;: 3 A | Ignitor 4 |
[ Knock sensor [ Self-diag- ______________ [ Ignitor 5 |
[ Overheatsensor1 | ?:::::ion ______________ L Ignitor 6 J
[ Overheatsensor2 | SRS L IAC valve J
[ High oil pressureswitch | | | o 1AB valve J
[ Lowoil pressureswitch | | | | VTEC solenoid spool vaive |
[Water separator levelsensor] | | | HO2S (heater) ]
[ Neutralswitch | | ... .. | Fuel line cut solenoid valve |
| ACGFterminal | (L | Alarm buzzer ]
[ ACGLterminal ] | e L MIL ]
[ Service check terminal | | e l— ACG warning light |
Emergenc)! switch1 | | e L Overheat Iamp I
- L Qil pressure lamp J
[ Emergencyswitch2 | | e
,,,,,,,,,,,,,, L Tachometer pulse I
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Basic Controls

The ECM controls fuel injection using the control program inside the ECM (basic fuel injection quantity lookup table)

and the following signals.

— Cylinder identification signal and engine speed sinal from TDC sensor 1, TDC sensor 2 and CKP sensors to determine
in which cylinder and at what timing fuel should be injected.

— Intake manifold vacuum pressure signal from the MAP sensor to determine the fuel injection quantity (injector open-
ing time).

i
|
|
TDC1 signal —+— ;
1

2

TDC2 signal —\A\—\ﬁt \/|L
l 1

|
i
L
i

= S

CKP signal ! ,
| | | | | | | | |
| | | | | | | | |
Cylinder No. 2 5 3 6 1 4 2 5 3

No.1 cylinder stroke T Cp 1 Ch l Ex L In i Cp T Cb
No.4 cylinder stroke ) In J Cp [ Cb Ex T In ’ Cp ]
No.2 cylinder stroke Ex ‘ In ' Cp i Cb Ex ‘ In
No.5 cylinder stroke Ex ‘ In r Cp ’ Cbh Ex % ! In

No.3 cylinder stroke 1 I Cp ‘

cb | m co |
No.6 cylinder stroke Cp j Cb Ex %71 In T Cp L Cb

Compression=Cp  Combustion=Cb  Exhaust=Ex {ntake=In

Fuel Injection Control

+ For fuel injection control, a speed-density method that determines the fuel injection guantity according to the levels
of engine speed and intake manifold negative pressure is used. This method features high responsiveness to
changes in operational status and high accuracy.

+ In addition to preprogrammed basic controls, the ECM effects correction controls to optimize the fuel injection quan-
tity in accordance with output signals from the engine temperature sensor, intake air temperature sensor, barometric
sensor, heated oxygen sensor and other sensors.

¢ For fuel injection, a multipoint sequential injection system is used. The system works in such a way that the fuel
injectors, one provided for each cylinder, spray the fuel in accordance with the respective suction strokes of six cylin-
ders.
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Correction Controls

The ECM makes necessary correction to the basic controls to achieve optimum fuel injection control in accordance with
the changing engine operating condition using the following signals:

— Intake manifold vacuum pressure signals from MAP sensor to increase the injection quantity when the engine is
operating under a high load (when manifold vacuum pressure exceeds a predetermined level).

— Throttle valve opening signal from throttle position sensor to make correction to MAP sensor out put according to
acceleration and deceleration of the engine.

— Intake air temperature signal from intake air temperature sensor to modify the quantity of intake air according to the
air temperature and adjust the injection fuel quantity accordingly.

— Engine temperature signal from engine temperature sensor to increase the injection fuel quantity according to the
intake manifold vacuum pressure when the engine is cold.

— Air-fuel ratio signal from heated oxygen sensor to adjust injection fuel quantity to achieve the stoichiometric air-fuel
ratio.

— Battery voltage signal to compensate for delay in injector operation due to drop in battery voltage.

ECM
EMERGENCY SWITCH ol
SIGNAL | EMERGENCY FUEL CUT |
»| HIGH RPM FUEL CUT |
> DECELERATION FUEL
> cut
A
[ TDCSENSOR1.2 | | BASICINJECTION
- |
>~ FUEL INJECTORS
| CKPSENSOR | ~  DURATION ‘ -
T MAPSENSOR - COMPENSATION |
ENGINE TEMPERATURE _| ENGINE TEMPERATURE
SENSOR ™| CONPENSATION
! .| SUCTION TEMPERATURE
[ IATSENSOR | ™| COMPENSATION
, | AIR/FUEL RATIO
[ Hozs | ™| CONPENSATION
ACCELERATION/
L TP SENSOR 7| »  DECELERATION
COMPENSATION
L .|  VOLTAGE
| BATTERY VOLTAGE | > COMPENSATION
| .|  BAROMETRIC
| BAROSENSOR | ~|  COMPENSATION
»|  FULL THROTTLE
FUEL INCREASE
> COMPENSATION
i
- o N
- ~| FUEL PUMP CONTROL |__PGM-FI MAIN RELAY |
STARTER SIGNAL | -

/
FUEL PUMP |
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Device Control

The ECM effects controls described below over the following systems. These controls are collectively called device con-
trol. Device control is carried out according to output signals from various sensors and switches.

System Related sensor and switch Description of control

VTEC CKP sensor, TDC sensors 1/2, MAP sensor, engine | Valve timing and switching of
temperature sensor, barometric pressure sensor, valve lift for high/low engine
neutral switch, oil pressure switch (high pressure | speed are controlled according
side) to engine load, engine speed,
vehicle speed and engine tem-
perature data.

Variable air intake system CKP sensor, TDC sensors 1/2 Butterfly valve is closed for low
speed mode when engine
speed drops below approxi-
mately 3,950 rpm.

Fuel cut solenoid valve CKP sensor, TDC sensors 1/2, MAP sensor, engine | Fuel cut solenoid valve is con-
temperature sensor trol according to engine temper-
ature, speed and load to pre-
vent vapor locking of low pres-
sure fuel pump.

High pressure fuel pump CKP sensor, TDC sensors 1/2 Operation of high pressure fuel
pump is controlled.

Fail-safe Control

The ECM is preloaded with substitute data for emergency use to prevent the loss of engine control to disable the boat
due to the failure of any engine control-related sensor or intake air control (IAC) valve. When a sensor fails, the ECM is
switched to control the engine using these substitute data so that navigation continues to a minimum extent. This is
called fail-safe control.

When a device failure occurs, the beeper and malfunction indicator lamp (MIL) are activated to inform the boat operator
of the abnormality.

Self-diagnosis Function
When any engine control-related sensor or IAC valve fails, the ECM detects the failure and writes the corresponding
trouble code into the non-volatile storage (EEPROM). This data is not erased even when the ignition switch is turned to

OFF or when the battery is disconnected. (The trouble data is erased when the ECM is reset after repair.)

Trouble codes are identified according to the corresponding blinking patterns of the MIL, with the service check connec-
tor short circuited.
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Ignition Timing Control

The ECM controls the ignition timing to make it best matched to operating conditions of the engine. To determine the
ignition timing, the ECM uses primarily the basic ignition timing lookup table that is defined by the engine speed, TDC
timing, and intake manifold vacuum pressure and stored in the ECM memory, then it makes correction to the basic igni-
tion timing thus selected in accordance with signals from the engine temperature sensor, intake air temperature sensor,
throttle position sensor, knock sensor, etc. to determine the final ignition timing.

Overrev Limiter System

The overrev limiter system is for protecting the engine against adverse effects of overrevving.
When the engine speed rises over the limit, the ECM makes a control to cut supply of fuel to injectors and supply of cur-
rent to igniters for all cylinders to prevent the engine speed from rising above the permissible limit.

ECM

Ignition coil/igniter

'

Spark plug

TDC sensors 1
and 2
CKP sensor | Selects basic Finally deter-
“| ignition > mines ignition
-+ timing timing
MAP sensor
Correction
[ O
Throttle Engine Intake air
position temperature temperature Knock sensor
sensor sensor sensor
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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 manifoid
to maintain the optimum idle speed.

[MAP sensor ]——»
) TDC sensors 1, 2 }——»
@(P sensor —}—>
ﬂAT sensor 1—>

| Engine temperature sensor [~

@rometric sensor j—> ECM —_—
| Throttle position sensor [— 0l Vake

Iﬂternator F terminal—’—>
| Neutral switch [

+ Idle Air Control (IAC) Valve
The IAC valve regulates the flow of bypass air to the intake manifold. It keeps the idling speed optimum and prevents
instable operation and stall of the engine by increasing the amount of intake air at the engine startup.

The ECM effects basic and correction controls on the |IAC valve using the signals from the CKP sensor, TDC sensors 1
and 2, barometric sensor, intake air temperature sensor, engine temperature sensor, neutral switch, throttle position
sensor and alternator F terminal.
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Alert and Warning System

The ECM has alert/warning system to alert the driver to a system abnormally by a light and buzzer.
When the ignition switch is ON, the ECM does the initial check once and make sure the system function is normal.

Mode | Light/Buzzer System Operation
Engine Oil pressure Overheat (Red) MIL (Red) Alternator warn- | Warning buzzer
condition light (Green) ing light (Red)
Check once with ON (2 sec.) ON (2 sec.) ON (2 sec.) ON Sounds (2 sec.)
the ignition
switch ON

Before starting the engine, do the initial check and make sure the system function is ON.

OIL PRESSURE LIGHT (GREEN)

OVERHEAT LIGHT (RED)

ALTERNATOR WARNING LIGHT (RED)

MIL (RED)
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Indicator Light/Buzzer Operation Mode List

Sensor/Light Alert/Warning System Condition Light/Buzzer system operation
Low oil |Over- Abnormal | Filled Oil pres- | Over- MIL Alternator | Warning

) pressure | heat charging |water sure light | heat (Red) Warning | buzzer
Engine detection |(Green) |(Red) light
conditon (Red)
At engine stop, No sound
with normal con-
dition (2seconds ON OFF ON OFF OFF OFF OFF ON
after ignition
switch ON).
Normal OFF | OFF | OFF | OFF ON OFF | off | oFf |Nosound
operation
Low oil pressure | g OFF | OFF | OFF | OFF | OFF | OFF | OFF |Contiluous
Overheat OFF ON OFF OFF ON ON OFF OFF | Continuous

sound

Abnormal OFF OFF OFF OFF | ON(*1) | OFF(*2)| ON OFf | Long intemit-
PGM-FI tent sound
Abnormal OFF | OFF ON OFF ON OFF | OFF ON |Long intemit-
alternator tent sound
Filled water OFF | OFF | OFF | ON ON OFF | OFF | oFf |Shortintemit
detection tent sound
Low oil pressure ON ON OFF OFF OFF ON OFF OFF Continuous
and overheat sound
Low oil pressure Continuous
and abnormal ON OFF OFF OFF OFF OFF (*2) ON OFF sound
PGM-FI
Low oil pressure Continuous
and abnormal ON OFF ON OFF OFF OFF OFF ON sound
alternator
Low oil pressure Continuous
and filled water ON OFF OFF ON OFF OFF OFF OFF sound
detection
Overheat and Continuous
abnormal OFF ON OFF OFF ON (*1) ON ON OFF sound
PGM-FI
Overheat and Continuous
abnormal OFF ON ON OFF ON ON OFF ON sound
alternator
Overheat and Continuous
filled water OFF ON OFF ON ON ON OFF OFF sound
detection
Abnormal PGM- Long
Fl and abnormal OFF OFF ON OFF ON (*1) | OFF {(*2) ON ON intemittent
alternator sound
Abnormal PGM- Long
Fl and filled OFF OFF OFF ON ON (*1) | QFF (*2) ON OFF intemittent
water detection sound
Abnormal alter- Long
nator and filled OFF OFF ON ON ON OFF OFF ON intemittent
water detection sound

*1: Blink the light when the PGM-FI detects the abnormal oil pressure (high pressure side).

*2: Blink the light when the PGM-FI detects the engine overheat.
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Alternator Warning System

The regulator in the alternater has a built-in function to detect a fault in the alternater.
When the function detects any of the problems shown below, it will light the alternater warning lamp.

Problem

Description

Power generation failure

The alternator has stopped generating power (aiternator has stopped rotation, the
exciting circuit in the alternator has been open-circuited, etc.)

Battery voltage sensing ter-
minal disconnected

Battery voltage sensing terminal (terminal S) disconnected (Connector disconnected,
harness open-circuited)

Battery charge output termi-
nal disconnected

Battery charge output terminal (terminal B) disconnected (Eyelet terminal disconnect-
ed, harness open-circuited, alternator fuse biown)

Overcharge

Battery voltage increased beyond regulated voltage of regulator during power gener-
ation (Adverse effects could be porduced on battery and other devices.)

Low voltage

Battery voltage reduced to approx. 10 V or less (Battery rundown could occur due to
excessive use of electrical loads.)

At the same time, the function sends a signal to the ECM. In response to the signal, the ECM sounds the buzzer intermit-
tently according to the pattern shown below.

ON

OFF ———

<4—Ppet—>

1 sec.

Intermittent buzzer sounds at intervals of ON for
1 second and OFF for 1 second
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Water Separator Water Level Sensor Full Level Warning System
When more than a given amount of water is collected in the water separator provided in the fuel supply passage, the

water level sensor (float and reed switch) mounted at the water separator will detect it and will send a signal to the
ECM. In response to the signal, the ECM will sound the buzzer intermittently according to the following pattern.

0.3 sec.

ON

OFF

Intermittent buzzer sounds at intervals of ON
for 0.3 seconds and OFF for 0.3 seconds

PGM-FI Buzzer Warning System

When the PGM-FI system detects an anomaly in the various sensors, IAC valve, VTEC and solenoid spool valve associat-
ed with the engine controls and determines that there is a problem by the self-diagnosis function, it will light the mal-
function indicator lamp (MIL) and sound the buzzer intermittently according to the following pattern.

1 sec. 1 sec.

<4 P>

ON

OFF

Intermittent buzzer sounds at intervals of ON
for 1 second and OFF for 1 second
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Oil Pressure Alert System

Two oil pressure switches, one for high pressure (OPH) and one for low pressure (OPL), are mounted on the cylinder
block. When either of the switches detects an oil pressure lower than a specified value, it sends a signal to the ECM. In
response to the signal, the ECM determines on the basis of the operating condition that varies with the engine speed
and engine temperature (see the drawing shown below) whether the signal is due to an abnormal oil pressure. If it finds
that the oil pressure is abnormal, it will provide the control to reduce the engine speed to 1,800 rpm.

When the abnormal oil pressure is cleared, the ECM will put out the oil pressure lamp (green) and silence the buzzer.
Then the ECM will gradually increase the engine speed to resume normal operation.

Abnormal oil
pressure detected

Cruising speed l
.-
@
Q
Q
)
Q
£
o
c
w 1,800rpm |

T

Oil pressure returns
to normal.

+ Time

Steps to take when oil pressure alert system operates

1) Immediately stop the engine, and check the engine oil level. Add if low.

2) If the engine oil level is normal, restart the engine and let it run at idle for about 30 seconds.

3) If the alert system does not operate during the 30 seconds of idling, then everything is in order.
If the alert system operates during the 30 seconds of idling, preform Troubleshooting of the Alarm System
{Continuous Sound) checks.
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Overheat Alert System

An overheat sensor is mounted on the top of each exhaust manifolds on the right and left banks of the engine. These
sensors detect the temperature of engine coolant, and send an electrical signal to the ECM. If the ECM receives a signal
that indicates a temperature exceeding the limit, it causes the overheat lamp (red) to light, the warning buzzer to sound
continuously, and the engine speed to reduce to 1,800 rpm.

if the ECM continues to receive the overheat signal approx. 20 seconds after the engine speed has been reduced to
1,800 rpm, it causes the engine to stop. If overheating condition disappears during control, the ECM turns off the over-
heat lamp (red), silences the buzzer, and gradually increases the engine speed to resume normal operation.

Overheat detected

Cruising speed

1,800 rpm oo

Engine speed

20 seconds Engine stall

* Time
Steps to take when overheat alert system operates

1) Immediately stop the engine and check for a clogged water screen. Clean if clogged.

2) Restart the engine and check to see if the cooling water smoothly runs out of the water measuring hole. If the cool-
ing water does not run out, check the water pump, water tube and thermostat.

3) If the cooling water is smoothly running out of the water measuring hole, let the engine run at idle. If the alert sys-
tem does not operate, everything is in order.

If the alert system operates and the engine stalls, perform Troubleshooting of the Alarm System (Continuous
Sound) checks.
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Fuel Line Cut Solenoid Valve

The fuel pump (low pressure side) is equipped with a fuel line cut solenoid valve which helps facilitate restart of the

engine when it is still hot.

When the engine is shut down after propelling a boat, fuel vapor may form in the low-pressure fuel line due to the heat
remaining under the engine cover. The fuel vapor can cause vapor lock which prevent the engine from being supplied
with fuel by the fuel pump (low pressure side), so it may result in difficult hot engine starting or engine stall.

The fuel line cut solenoid valve is a mechanism that lets the vapor trapped in the low-pressure fuel line escape into the

vapor separator to prevent the vapor lock.

The fuel line cut solenoid valve opens under the following conditions.

Fuel cut solenoid valve opening conditions

Opened time

When the ignition switch is ON.

For 4 seconds

When the engine temperature sensor detects 60°C (140°F) or more and
both the engine speed and engine load are in excess of given values after
the engine has been restarted.

For 50 seconds

Fuel line cut solenoid

Fuel pump
(high pressure side)

ECM

Vaper separater

valve

Fuel pump (low pres-

b o

Float valve

sure side)

Fuel strainer

Water separater

Fuel tank
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Intake Air Bypass (IAB) Control System

With the IAB control system, a IAB control valve is located between the left and right banks intake manifolds and con-
nected to both intake manifolds. In the middle of the chamber is a intake air bypass control valve. Opening and closing
movement of the IAB control valve permits the folw of intake air in the intake manifolds to be altered such that the
amount of air entering the combustion chambers is maximized. Specifically, the IAB control valve is used to optimize
the resonance-charging effect with low and mid-range engine speeds and to optimize the inertia-charging effect with
higher engine speeds. The system thus maximizes low-end and mid-range torque and high-end output.

The IAB control system consists mainly of the intake manifolds, the chamber, the [AB control valve, the ECM that makes
control to open and close the IAB control valve, a IAB control solenoid valve, and a diaphragm.

The system controls the IAB control valve’s open/closed position with reference to the engine speed only.
Closed — Open : When engine speed increases to 3,950 rpm
Open — Closed : When engine speed decreases to 3,750 rpm

ECM
IG®
— IAB CONTROL
§ VALVE
IAB CONTROL -
SOLENOID
VALVE INTAKE
MANIFOLD
CHECK VALVE
T IAB CONTROL
DIAPHRAGM
VACUUM
TANK
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VTEC System (BF225A)

The VTEC system switches the valve timing and valve lift between low-and high-speed settings to maximize the amount
of intake air in all ranges, thus exploiting the full potential of the engine throughout its entire operating range from high
speeds to low speeds. ,

s The VTEC arrangement consists of three rocker arms for each cylinder {primary, secondary and mid rocker arms; syn-
chronizing pistons; low-speed high-speed cams; a VTEC solenoid valve; and ECM.

+ When the engine is operating in the low-speed range, the VTEC solenoid valve is closed, blocking the hydraulic pres-
sure passage to the synchronizing piston incorporated in the rocker arms. Each rocker arm is driven by its fow-speed
cam independently of the other rocker arm. When the engine is operating in the high-speed range, the VTEC solenoid
valve opens, allowing hydraulic pressure to be applied to the synchronizing piston. The synchronizing piston then
moves and links the three rocker arms together. As a result, all the rocker arms are moved by the high-lift high-speed
cam that drives the mid rocker arm.

The VTEC system switches from the low-speed cams to the high-speed cams when all of the following conditions are
satisfied.

At least two seconds have elapsed since engine startup.

A forward or reverse gear selection has been made. (The neutral switch is OFF.}

The engine temperature (as indicated by the engine temperature sensor) is —20°C (28.4°F) or higher.
The engine speed is 4,500 rpm or higher.

There is no low-pressure alert. (The high-pressure oil switch is ON.}

The high-pressure oil switch is not faulty.

The system switches back from the high-speed cams to the low-speed cams when the engine speed drops to 4,300 rpm.
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Low-speed Operation:

When the engine speed is lower than 4,500 rpm, hydraulic
pressure is not applied to the synchronizing pistons in the
rocker arms so the primary and secondary rocker arms are
independently activated by their respective low-speed
cams, which give relatively little cam lift. Consequently, the
intake valves open by a degree that realizes an intake air
volume appropriate for low-speed operation.

High-speed Operation:

When the engine speed is 4,500 rpm or higher and all other
necessary conditions are satisfied, the ECM issues a signal
that activates the VTEC solenoid valve, causing hydraulic
pressure to act upon the synchronizing pistons. The syn-
chronizing pistons link the three rocker arms such that they
form a single unit. This single unit is activated by the high-
speed cam, which yields a relatively long valve stroke and a
consequently large intake air volume appropriate for high-
speed operation.

HYDRAULIC
PRESSURE = =

LOwW
SPEED
CAM
EXH IN
RN
Valve lift (low-speed operation)
PISTON
HIGH
SPEED
CAM
EXH IN

Valve lift (high-speed operation)
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System Diagram

[37] PGM-FI MAIN RELAY
(1 (D HO2S [36] No.7 {30A) [34] No.5 {10A)
(2] (2) OVERHEAT SENSOR 1 ——O0\.0 - -
17 [38] -
HURL 13] (3) OVERHEAT SENSOR 2 [32] No.3(10A)  gaT [35] No.6 {15A)
s-'ﬂ?msn —ON\ O )
igh pressure
~ (si e ) [4] @ KNOCK SENSOR [31] No.2 {10A)} [33] No.4 {15A)
5] (5) OIL PRESSURE SWITCH (HIGH) »r—O\O
| (6; (68) OIL PRESSURE SWITCH {LOW) G
[16] _
FUEL PUMP H (70 (7) ECT SENSOR 29)
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Top Mount/Panel Mount Control Box
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BF200A-225A

WIRING DIAGRAMS
Top Mount/Panel Mount Control Box

[1]
(2]
(3]
(4]
(6]
(6]
(71
[8]
[9]
(101

To LIGHTING SWITCH
TACHOMETER

TRIM METER

VOLT METER

HOUR METER

OPTIONAL

METER HARNESS B

METER HARNESS A
CONTROL PANEL ASSEMBLY
EMERGENCY STOP SWITCH

BI/R BI

—
PUSH or LOCK PLATE OFF O—1—=0

NORMAL

[11]

POWER TRIM/TILT SWITCH

Lg WiBI Lb

NORMAL

UpP

()

DOWN

O—+—0

[12]
[13]

BUZZER
IGNITION SWITCH

3 G BAT [ LOAD [ ST

COLOR

Bi BI/R WrBl BIfY BiwW

OFF

o——-0

ON

o——o0

START

O O

(14]
[15]
[16]
1171
(181
[19]
[20]
[21]
[22]

INDICATOR LIGHT {overheat, oil pressure)
INDICATOR LIGHT (MIL, alternator)
BLACK CONNECTOR

GREEN CONNECTOR

BLUE CONNECTOR

POWER TILT MOTOR

POWER TILT RELAY

GROUND

NEUTRAL SWITCH

BI/Bu BI

GEAR IN

NEUTRAL O———0O

[23]
[24]
[25]
[26]
[27]
(28]
[29]
[30]
[31]
[32}
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
(44)

TRIM ANGLE SENSOR

POWER TILT SWITCH

STARTER MOTOR

PGM-FI MAIN RELAY

TERM, ON FUSE

Bl (W-LINE)

BATTERY {12V}

MAP SENSOR

TDC SENSOR 2

TDC SENSOR 1

CKP SENSOR

ECM

SERVICE CHECK CONNECTOR

RED CONNECTOR

THROTTLE POSITION SENSOR

INTAKE AIR TEMPERATURE (IAT) SENSOR
OVERHEAT SENSOR 1

OVERHEAT SENSOR 2

BARO SENSOR

ECT SENSOR

ENGINE OIL PRESSURE SWITCH (HIGH)
ENGINE OIL PRESSURE SWITCH (LOW)

[45]
[46]
[47]
[48]
[49]
[50]
[51]
[52]
{531
[54]
[55]
[56]
[67]
[68]
[59]
[60]
[61]
[62]
[63]
[64]
[65]

KNOCK SENSOR
WATER LEVEL SWITCH
HEATED OXYGEN SENSOR (HO2S)

INTAKE AIR BYPASS (IAB) CONTROL VALVE

FUEL LINE CUT SOLENOID VALVE
VTEC SOLENOID VALVE

No.1 IGNITION COIL

No.2 IGNITION COIL

No.3 IGNITION COIL

No.4 IGNITION COIL

No.5 IGNITION COIL

No.6 IGNITION COIL

To PLUG

IGNITOR

IDLE AIR CONTROL (IAC) VALVE
FUEL PUMP

No.1 INJECTOR

No.2 INJECTOR

No.3 INJECTOR

No.4 INJECTOR

No.5 INJECTOR

[66] No.6 INJECTOR

| Bl | Black Br | Brown
Y | Yellow 0O | Orange

Bu | Blue Lb | Light blue
G | Green Lg | Light green
R |Red P | Pink
W | White Gr | Gray
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Side Mount Control Box
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BF200A-225A

WIRING DIAGRAMS
Side Mount Control Box

(1]

To LIGHTING SWITCH

[2] TACHOMETER

[3] TRIM METER

[4] VOLT METER

(5] HOUR METER

[6] OPTIONAL

[71 METER HARNESS B

[8] METER HARNESS A

{91 CONTROL PANEL ASSEMBLY

[10] EMERGENCY STOP SWITCH
BYR Bl

PUSH or LOCK PLATE OFF o—0

NORMAL

(111

POWER TRIM/TILT SWITCH

Lg ] Lb

NORMAL

Up

o——o

DOWN

"

[12]
[13}

BUZZER
IGNITION SWITCH

E IG_ | BAT | LOAD [ sT

COLOR

Bl BI/R W/BI BIY Bi/W

OFF

o—2o

ON

o—+o0

START

o—+t—o+o0

[14]
[15]
{16]
[17]
[18]
(19}
[20]
(211
[22]

INDICATOR LIGHT (overheat, oil pressure)
INDICATOR LIGHT (MIL, alternator)
BLACK CONNECTOR

GREEN CONNECTOR

BLUE CONNECTOR

POWER TILT MOTOR

POWER TILT RELAY

GROUND

NEUTRAL SWITCH

Bi/Bu Bl

GEAR IN

NEUTRAL oO——0

[23]
[24]
(25]
[26]
[27]
[28]
{29]
[301]
[31]
[32]
[33]
[34]
[35]
(361
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]

TRIM ANGLE SENSOR

POWER TILT SWITCH

STARTER MOTOR

PGM-FI MAIN RELAY

TERM, ON FUSE

Bl (W-LINE)

BATTERY (12V)

MAP SENSOR

TDC SENSOR 2

TDC SENSOR 1

CKP SENSOR

ECM

SERVICE CHECK CONNECTOR

RED CONNECTOR

THROTTLE POSITION SENSOR

INTAKE AIR TEMPERATURE (IAT) SENSOR
OVERHEAT SENSOR 1

OVERHEAT SENSOR 2

BARO SENSOR

ECT SENSOR

ENGINE Oll. PRESSURE SWITCH (HIGH)
ENGINE OIL PRESSURE SWITCH (LOW)

[45]
[46]
[47]
(48]
[49]
{50}
[51]
[52]
[53]
[54]
[55]
[56]
[57]
[58]
[59]
{60]
[61]
[62]
[63]
[64]
[65]
[66]
[67]
{68]

KNOCK SENSOR

WATER LEVEL SWITCH
HEATED OXYGEN SENSOR (HO2S)

INTAKE AIR BYPASS (IAB}) CONTROL VALVE

FUEL LINE CUT SOLENOID VALVE
VTEC SOLENOID VALVE

No.1 IGNITION COIL
No.2 IGNITION COIL
No.3 IGNITION COIL
No.4 IGNITION COIL
No.5 IGNITION COIL
No.6 IGNITION COIL
To PLUG

IGNITOR

IDLE AIR CONTROL (IAC) VALVE

FUEL PUMP

No.1 INJECTOR
No.2 INJECTOR
No.3 INJECTOR
No.4 INJECTOR
No.5 INJECTOR
No.6 INJECTOR
SOLENOID SWITCH
NEUTRAL SWITCH

BI/G BI

GEAR IN

NEUTRAL o——0

Black Br | Brown

Yellow O |Orange

Blue Lb | Light blue

Green Lg | Light green

Red P | Pink

S»oP|<|m

White Gr | Gray
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BF175A Paper Book Part No. 66Z2Y200Z

PREFACE

This supplement describes the major differences
between the Honda BF175A Outboard Motor.

For service information which is not covered in this
supplement, please refer to the base shop manual,
part number 66ZY200.

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

Pay attention to these symbols and their meaning:
Indicates a strong possibility of severe

personal injury or loss of life if instructions are not
followed.

CAUTION: Indicates a possibility of personal injury or
equipment damage if instructions are not followed.

ALL INFORMATIONS, ILLUSTRATIONS, DIREC-
TIONS AND SPECIFICATIONS INCLUDED IN
THIS PUBLICATION ARE BASED ON THE LAT-
EST PRODUCT INFORMATION AVAILABLE AT
THE TIME OF APPROVAL FOR PRINTING.
Honda Motor Co., Ltd. RESERVES THE RIGHT
TO MAKE CHANGES WITHOUT INCURRING
ANY OBLIGATION WHATEVER. NO PART OF
THIS PUBLICATION MAY BE REPRODUCED
WITHOUT WRITTEN PERMISSION.

Honda Motor Co., Ltd.
Service Publications Office

CONTENTS

SPECIFICATIONS

PROGRAMMED-FUEL INJECTION

Date of Issue: Mar. 2002
© Honda Motor Co., Ltd.
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BF175A

1. SPECIFICATIONS

1. SPECIFICATIONS

1. SPECIFICATIONS

DIMENSIONS AND WEIGHTS
Model BF175A
Description code BAJJ BAKJ
Item Type LD xo | xxp XCD XXCD
Overall length 920 mm (36.2 in)
Overall width 625 mm (24.6 in)
Overall height 1,670 mm 1,800 mm 1,925 mm 1,800 mm 1,925 mm
{65.7 in) (70.8 in) (75.8 in) (70.8 in) {75.8 in)
Dry weight (*1) 270 kg 275 kg 280 kg 278 kg 283 kg
(595 Ibs) {606 Ibs) (617 Ibs) (613 Ibs) (624 Ibs)
Dry weight (*2) 267 kg 272 kg 277 kg 272 kg 277 kg
(589 Ibs) (600 Ibs) {611 Ibs) (600 Ibs) (611 Ibs)
Operating weight (including oil) 279 kg 284 kg 289 kg 287 kg 292 kg
(615 Ibs) (626 |bs) (637 Ibs) (633 Ibs) (644 Ibs)
*1: With propeller mounted.
*2: Without propeller mounted.
FRAME
Model , BF175A
Item Type LD XD XXD XCD XXCD
Transom height (*1) 508 mm 635 mm 762 mm 635 mm 762 mm
(20.0 in) (25.0in) (30.0 in) {25.0 in) (30.0 in)
Tilting angle 72°
Tilting stage Stageless
Trim angle (*1) -4° to 16°
Swivel angle 30° right and left
*1: Transom angle is at 12°.
TYPES OF Honda BF175A OUTBOARD MOTOR
it may be necessary to refer to this chart for reference purposes when reading this manual.
Model BF175A
Type LD XD XXD XCD XXCD
Shaft Length type L XL XXL XL XXL
Counter Rotation O O
Remote control O O @) O @)
Power Trim/Tilt O O @) O O
Tachometer (O) (O) (O) (O) (O)
Trimmeter (O) (O) (O) (O) (O)

XL: Extra long, XXL: Extra-extra long
{O): Optional part

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

1-1




BF175A

ENGINE
Model BF175A
Item Description code BEAJJ
Type 4-stroke, O.H.C., 6-cylinder
Displacement 3,471 cm3(211.7 cu in)
Bore x stroke 89 x 93 mm (3.5 x 3.7 in})
Rated power *1 128.7 kW (175 PS)

Maximum torque

265 N+m (27.0 kgfem, 195.3 Ibfeft)

Compression ratio

9.4:1

Fuel consumption ratio

349 g/kWh (257 g/PSh, 9.1 0z/PSh)

Cooling system

Forced water circulation by impeller pump with thermostat

Ignition system

Full transistorized, battery ignition

Ignition timing

10° at 650 rpm B.T.D.C.

Spark plug

IZFR6F11 (NGK), VKJ20RZ-M11 (DENSO)

Fuel supply system

Programmed fuel injection

Fuel injection system

Electronic control

Fuel injection nozzle

Pintle type

Fuel

Unleaded gasoline with a pump octane rating of 86 or higher

Fuel pump

Electric and mechanical plunger type

Lubrication system

Pressure lubrication by trochoid pump

Lubrication capacity

8.8 ¢ (9.3USqt, 7.7 Imp qt)

Starter system

Electric starter

Stopping system

Primary circuit ground

Exhaust system

Underwater type

*1: Full throttle range.

LOWER UNIT
Clutch Dog clutch (Forward — Neutral - Reverse)
Gear ratio 0.536 (15/28)
Reduction Spiral bevel

Gear case oil capacity

1.17 ¢ {1.24 US qt, 1.03 Imp qt)

Propeller rotating direction

Clockwise (viewed from rear}): LD, XD and XXD types
Counterclockwise (viewed from rear): XCD and XXCD types

1-2




BF175A 5. PROGRAMMED FUEL INJECTION

1. TROUBLESHOOTING

1. TROUBLESHOOTING

a. TP SENSOR

» MIL blinks 7 times with service check connector shorted.

Check that the throttle cable is adjusted properly (P. 3-18) before starting the TP sensor inspection/troubleshooting.

TP SENSOR
3P CONNECTOR

1) Reset the ECM.

2) Start the engine.

3} Check the MIL. For the num-
ber of blinks.

NO
< Does it blink 7 times?

Loose connection between the
ECM and the TP sensor. Connect
securely.

YES

1) Turn the ignition switch OFF.

2} Disconnect the TP sensor 3P
connector.

3) Turn the ignition switch ON.

4} Connect the positive (+) tester
lead to the Br/W terminal of
the harness side TP sensor 3P
connector, and the negative
{-) tester lead to the G/R ter-
minal of the 3P connector.
Measure the voltage.

NO
( Is there 4.76 - 5.25 V?

YES

Connect the positive (+) tester
lead to the Br/W terminal of the
harness side TP sensor 3P con-
nector, and the negative (-) tester
lead to the body ground.
Measure the voltage.

<

Is there 4.75 - 5.25 V?

ToP.5-2

NO

Y°7

ToP.5-2

YES

Viewing connector
from the front side

yiRepair open in the G/R wire
between the ECM and the TP

sensor.




BF175A

From P. 5-1

T

1) Turn the ignition switch OFF.

2) Connect the TP sensor 3P
connector.

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

4) Turn the ignition switch ON.

5) Measure the voltage between
the test harness positive (+)
B12 terminal and the negative
(-) B34 terminal with the
throttle fully open and fully
closed respectively.

Is there 0.44 - 0.56 V* with the
throttle is fully closed and is
there 2.55 - 3.15 V* with the
throttle is fully opened?

YES

Substitute a known-good ECM
and recheck.

NO

From P. 5-1
a TEST HARNESS A (26P)
112[3[4[516]7]8]9[10{11]12]13
1) Turn the ignition switch OFF. 14{15(16/17[18]19]20] 21]122)| 23| 24|25]26|
2) Connect the test harness to . A26(+)

the ECM and the connectors.
3) Turn the ignition switch ON.

4) Measure the voltage between TEST HARNESS B (34P)

the test harness positive (+)

A26 terminal and the negative 112[3/4]|5]6[7[8]9]10]|11]12[13|14[15]16]17

(=) B34 terminal. 18[19]20[21[22]23]24]25]26]27]28]29]30] 31]32[33[34

B 34 (-)
< Is there 4.76 — 5.2 V2 YES | Repair open in the Br/Y wire between
) ) ) the ECM and the TP sensor.
NO
Substitute a known-good ECM
and recheck.
TEST HARNESS B (34P)

» The TP sensor is faulty.

* Repair open or short in the R/Bl wire
between the ECM and the TP sen-
sor.

When the power supply voltage between the No. 3 and No. 1 terminals of the TP
sensor 3P connector is 5V, the TP sensor voltage are shown.

If the power supply voltage is 4.75 V, the TP sensor voltage with the throttle fully
closed position is 0.42 - 0.53 V by this calculation.

475 (V) _
044 (VX T1=042(V)
0.56 (v) x 272 _ 053 v)
5.0 (V)




BF175ABF200ABF225A

Paper Book Part No. 66Z2200Y

PREFACE

This supplement describes the major differences
between the following models of the Honda
BF175A-BF200A-BF225A outboard motors.

MODEL FRAME SERIAL NUMBER

BF175A BF175A: BAJJ - 1000078 and subsequent
BF175A: BAKJ - 1000011 and subsequent

BF200A | BF200A: BAEJ - 1000856 and subsequent
BF200A: BAFJ - 1000210 and subsequent

BF225A BF225A: BAGJ - 1003023 and subsequent
BF225A: BAHJ - 1000558 and subsequent

For service information which is not covered in this
supplement, please refer to the base shop manuals, part
number 662Y200-662Y200Z.

Pay attention to these symbols and their meaning:

Indicates a strong possibility of severe
personal injury or loss of life if instructions are not

followed.

CAUTION: Indicates a possibility of personal injury or
equipment damage if instructions are not followed.

ALL INFORMATIONS, ILLUSTRATIONS, DIREC-
TIONS AND SPECIFICATIONS INCLUDED IN
THIS PUBLICATION ARE BASED ON THE LAT-
EST PRODUCT INFORMATION AVAILABLE AT
THE TIME OF APPROVAL FOR PRINTING.
Honda Motor Co., Ltd. RESERVES THE RIGHT
TO MAKE CHANGES WITHOUT INCURRING
ANY OBLIGATION WHATEVER. NO PART OF
THIS PUBLICATION MAY BE REPRODUCED
WITHOUT WRITTEN PERMISSION.

Honda Motor Co., Ltd.
Service Publications Office

CONTENTS

OUTLINE OF CHANGES

MAINTENANCE

OIL PAN/MOUNT CASE m

CABLES/SHIFT LINK BRACKET/SHIFT ARM m

© The marked sections contain no changes.
They are not covered in this manual.

Date of Issue: March, 2003
© Honda Motor Co., Ltd.
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OUTLINE OF CHANGES BF175ABF200ABF225A

[4] Before modifications

[9] ALIGNMENT
MARK

<

SER

[8] SHIFT SHAFT A

[3] After modifications

[9] ALIGNMENT
MARK

]

[8] SHIFT SHAFT A

[2] Model

[1] hem

[5] MOUNT CASE

[6] SHIFT ARM

[7] SHIFT SHAFT A




BF175ABF200ABF225A

[1] item

[2] After modification

[3] Before modification

(4]
NEUTRAL SWITCH
BRACKET

[5]
NEUTRAL SWITCH
PLATE

(6]
20x28x 13
NEEDLE BEARING

t




BF175ABF200ABF225A

1] tem

[2] After modification

[3] Before modification

|
4]

15 x 20 x 23
INNER RACE

[5]
14 x26 x8
WATER SEAL

N
N

(6]
10 mm E-RING




3.

MAINTENANCE

BF175ABF200ABF225A

1. SHIFT CONTROL CABLE

1.

SHIFT CONTROL CABLE

Inspection/Adjustment:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10

-~

11)

12)

13)

Remove the engine cover (P. 4-1 of the base shop manu-
al).

Remove the electric parts cover (P. 4-4 of the base shop
manual).

Move the remote control lever to the “N” {(Neutral)
position (P. 16-2 of the base shop manual).

Remove the shift control cable.
Loosen the 6 x 12 mm flange bolt.

Move the link rod forward lightly until it stops at the end
of the free play; mark indicator A on the shift link bracket
as shown.

Move the link rod until it stops at the opposite end of the
free play; mark indicator B on the shift link bracket as
shown.

Mark indicator C between indicator A and indicator B.

Tighten the 6 x 12 mm flange bolt securely, aligning the
link rod end with indicator C and holding the detent roller
in the shift arm groove.

If the detent spring end does not push the neutral switch,
check the detent spring and neutral switch bracket for
deformation.

Replace them, if necessary.

Loosen the adjusting nut of the shift control cable.

Adjust the shift control cable by turning the shift pivot
until the shift cable pivot will install over the link rod end
without moving the link rod.

After adjustment, apply grease to the link rod end and
install the shift control cable on the link rod end. Lock the
shift cable to the link rod end securely and tighten the
adjusting nut.

[1]1 DETENT ROLLER
6x12

(2]

NEUTRAL
SWITCH
{5]
LINK ROD > ’
M .
[31 SHIFT ARM
[4] SHIFT ARM GROOVE
[1]
FORWARD
[7] LINK ROD END 21
2
SHIFT LINK
BRACKET

G

(6] INDICATOR B

[3]
LINK ROD

[4] INDICATOR A
(5] INDICATOR C

6] [D7|]5TENT (1] SHIFT ARM
DETENT pot1en GROOVE
SPRING [2] NEUTRAL
) SWITCH
7 <]\| _BRACKET
T 3]
)

Pushes at tip.
{4]

[4]
SHIFT
PIVOT

2] LINK ROD
[3] SHIFT CONTROL CABLE




13. 0". PAN/MOUNT CASE BF175ABF200ABF225A

1. MOUNT CASE/UPPER MOUNT RUBBER/SHIFT SHAFT A

1. MOUNT CASE/UPPER MOUNT

[1}
RUBBER/SHIFT SHAFT A SHIFT SHAFT A
a. REMOVAL

1]
1) Remove the engine (P. 7-1 - 7 of the base shop manual). :\:I'EsléNT

2) Remove the C-ring, 10 mm E-ring, washer, 14 x 26 x 8
mm water seal and shift shaft A from the mount case.

[5] WASHER

Rk
[4] 10 mm /r%\
E-RING
[2] 14 x 26 x 8 mm
WATER SEAL

(3] C-RING

13-1



BF175ABF200ABF225A

b. EXPLODED VIEW

HI 4
6 x 20 (6) (4

MOUNT RUBBER COVER SEAL

[1] OIL PUMP RUBBER \?
E Do not reuse.
o Z /\

[20]122 x 35 x 7 mm
WATER SEAL (2)

* Do not reuse.
» Apply grease to the
lips of the seal.
* Apply soapy water to
the circumference.

=Y [5] 10 x 32 mm HEX BOLT (3)

[6]1 10 mm WASHER (3)
[71 MOUNT
RUBBER

[19] SHIFT SHAFT A HOLDER

[18] 8]

INNER RACE. / 12 mm FLANGE NUT (2)
(171 [9] MOUNT RUBBER (2)
20 x 28 x 13 mm
NEEDLE BEARING

[10]

@ 28 mm RUBBER SPACER (2)

[16] 14 X 26 x 8 mm i %
WATER SEAL \ 1]

* Do not reuse.
* Apply grease to the
lips of the seal.
* Apply soapy water to
the circumference.

[15] WASHER

12 mm
WASHER (2) %\

% [12]
@ 12 x 195 mm
&—> HEXBOLT (2)

o

7 ! NN NS
@ % ?\é L © Q¥3 2
& , ) & °OC
s W\ep Mk 8
(141 CRING\ 5 ) (7= | '
& 10 mm 5
E erng § N == S
o D
s 8 N s
s < NP e
:, o J —=I P =
&

\
C—m
=
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BF175ABF200ABF225A

¢. INSTALLATION

1)

2)

3)

4)

5)

Apply soapy water to the circumference and grease to
the lips of the new 14 x 26 x 8 mm water seal.

Install the new water seal into the mount case using the
special tools as shown noting the installation direction.
Replace the water seal with a new one when it is
removed.

TOOLS:

Driver

Attachment, 24 x 26 mm
Pilot, 14 mm

07749 - 0010000
07746 - 0010700
07746 - 0041200

Using the special tools or press, install the 15 x 20 x 23
mm inner race to the position shown so that the inner
race face is 1 mm (0.039 in) from the shift shaft A.

Apply engine oil to the outside circumference and the
inside of the 20 x 28 x 13 mm new needle bearing.

Install the new 20 x 28 x 13 mm needle bearing in the
mount case using the special tools as shown.

TOOLS:

Driver 07749 - 0010000
Attachment, 24 x 26 mm 07749 - 0010700
Pilot, 20 mm 07746 - 0040500

[2] <14 x 26 x 8 mm
water seal instal-
lation direction>

[1] DRIVER
07749 - 0010000

» Do not reuse.
¢« Apply grease
to the lips of

the seal.

(5] ATTACHMENT, - Apply soapy
24 x 26 mm \ water to the cir-
07746 - 0010700 (S.TO0t cumference.

[4] PILOT, 14 mm
07746 - 0041200
[1] SHIFT SHAFT A
1mm A
(0.039 in) 4 ]

[2115x 20 x 23 mm
INNER RACE

1
{1120 x 28 x 13 mm
NEEDLE
BEARING

07749 - 0010000 E

[4] DRIVER

[3]1 ATTACHMENT,
24 x 26 mm
07746 - 0010700

[2] PILOT, 20 mm
07746 - 0040500
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BF175ABF200ABF225A

6) Install shift shaft A into the mount case.

7) Install the C-ring, 10 mm E-ring, washer, and shift shaft A [1] SHIFT SHAFT A
to the mount case.

[4] WASHER \L ,

3110 mm — " ®
E-RING

[2] C-RING

13-4



16. CABLES/SHIFT LINK
BRACKET/SHIFT ARM  sr17sa.srzooa-areesa

1. SHIFT ARM/LINK ROD/NEUTRAL SWITCH/DETENT SPRING

1. SHIFT ARM/LINK ROD/NEUTRAL SWITCH/DETENT SPRING

REMOVAL:

1} Move the remote control lever to the “N” {Neutral) position.

2) Remove the electric parts cover (P. 4-4 of.the base shop manual.)
3) Remove the 6 x 12 mm flange bolt and detent spring.

4) Remove the 6 mm snap pin and 6 mm washer from the shift arm.
5) Remove the 6 x 16 mm fiange boit, 6 mm washer and the shift arm.
6) Remove the neutral switch assembly.

7) Remove the 6 x 12 mm flange bolt and the neutral switch bracket.

NOTICE

+ Remove the seal holder from the shift shaft B but do not raise the shift shaft B.
« If the shift shaft B is raised or gets out of place in the mount case, reposition the shift shaft B (P. 16-3).

[1]1 4 mm E-RING
[2] 6 mm PIVOT WASHER
./ [3] 6 mm PLASTIC WASHER y
N
©

[4]1 6 mm
WASHER

[19] 6 mm

[17] (1816 mm SNAP PIN
SHIFT WASHER
SLIDER % =)
COLLAR |[16] SHIFT
ARM S 6x12  [15] DETENT ROLLER

BUSH _@

[14] SHIFT 6 mm (2)

[7]

ARM NEUTRAL
SWITCH
BRACKET
(8] TRAL
NEU
[13] LINK ROD SWITCH PLATE

B

[10] 14 x 26 x 6 mm
[12] 26.9 x 2.4 mm OIL SEAL

swcr
re .
[11] SEAL HOLDER ASSEMBLY

i
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BF175ABF200ABF225A

« NEUTRAL SWITCH
INSTALLATION:

1) Install the neutral switch bracket to the crankcase with
the 6 x 12 mm flange bolt.

2) Install the neutral switch and neutral switch plate to the
bracket.

- DETENT SPRING
INSTALLATION:

1) Loosely tighten the detent spring to the crankcase with
the 6 x 12 mm flange bolt.

2) After adjusting the shift control cable, tighten the 6 x 12
mm flange bolt.

« SHIFT ARM/LINK ROD
INSTALLATION:

1) Install the shift arm to the shift shaft B with the 6 x 16
mm flange bolt.

2) Install the link rod to the shift arm with the 6 mm snap
pin.

3) Make sure the detent roller is in the shift arm groove then
tighten the 6 x 12 mm flange bolt.
If the shift arm groove and the detent roller do not fit,
loosen the 6 x 12 mm flange bolt, fit them, and tighten
the bolt again.

6x12
BRACKET

[2]
NEUTRAL
SWITCH
PLATE

[1]
DETENT
SPRINGS

6x12

i

[2] DETENT ROLLER

[116 mm sméllpm B—— 6x16

S 2.t
[3] ®
LINK ROD
e [2] SHIFT ARM
(5] giéTENT [1] SHIFT ARM
DETENT ROLLE GROOVE
SPRING

tip.
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BF175ABF200ABF225A

1)

2)

3)

4)

5)

6)

7)

8)

MODIFICATION OF THE SHIFT SHAFT B

Make sure that the gear has been in neutrai position.
(Turn the propeller shaft by hand and check for smooth-
ness.)

Remove the seal holder (P. 16-1).

Lift up the shift shaft B, turn it slightly right and left, and
set it with the cutout A as shown.

Lower the shift shaft B slowly, and engage the gear of the
shift shaft A and the gear of the shift shaft B

NOTICE

If the gears do not engage, you may not be able to con-
trol the shift.

After modifying the shift shaft B, install the seal holder.

After installing the seal holder assembly, tighten the shift
arm to the shift shaft B with the 6 x 16 mm flange bolt.
Also, check that the shift arm groove and the detent roller
fit.

Install the link rod to the shift arm with the 6.0 mm snap
pin.

Check the shift control cable and adjust it securely (P. 3-1).

i ' CUTOUT A

Forward

6x16 @

SHIFT ARM

e

14x26 x 6 mm
OIL SEAL

Do not reuse.

6 mm (2)

6.0 mm SNAP PIN
\ >
@
LINK ROD @

SEAL
HOLDER

269x24 mm
O-RING

SHIFT SHAFT BW

DETENT ROLLER

DETENT
SPRING

—— ™ SHIFT ARM GROOVE
/7 6X16 SHIFT ARM
LINK ROD 6.0 mm SNAP PIN
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HONDA

OUTBOARD MOTOR Power Equipment
News No. Issue Date
P/P-171 NOV. 2003
SOME PARTS OF CHANGES
Applicable Information Publication No. Applicable Page
BF200A-BF225A 662Y200 2-43, 2-44
CHANGE LOCATIONS

1. About the installation direction of the water relief tube.

TUBE ROUTING

WATER RELIEF TUBE

+install the longer side of the .
water relief tube into the ther- 77mm (3.0in) _
mostat. Install the shorter side
of the water rel_ief tube into | THERMOSTAT
the exhaust manifold. . SIDE

*The tubes that have a paint
mark for the installation direc-
tion acknowledgement on the
water relief tube should be

installed so that the paint 32 mm WATER HOSE CLIP

mark is on the exhaust mani- . e
{Install the clip facing its end gap to
fold. EXHAUST MANIFOLD SIDE the horizontal direction.)

55 mm (2.2 in)

THERMOSTAT COVER

TUBE CLIP B12

FUEL TUBE B

TUBE CLIP B12

32 mm WATER HOSE CLIP

R. EXHAUST MANIFOLD

TUBE CLAMP D10.5

R. WATER RETURN TUBE

TUBE CLAMP D10.5

TUBE CLIP B12

N

WATER TUBE FUEL TUBE C

RR s ' Xy s
FUEL PIPE \ ﬁg\:\%w %D

TUBE CLIP B10  wWATER CHECK TUBE

Honda Motor Co., Ltd. 1 @O®@® 745.2003.11
Service Publication Office



WATER RELIEF TUBE

* Install the longer side of the
water relief tube into the ther-
mostat. Install the shorter
side of the water relief tube
into the exhaust manifold.

* The tubes that have a paint
mark for the installation
direction acknowledgement
on the water relief tube
should be installed so that
the paint mark is on the
exhaust manifold.

77 mm (3.0 in)

THERMOSTAT -
SIDE

EXHAUST MANIFOLD SIDE

et

55 mm (2.2 in)

TUBE CLIP B12.5

TUBE CLIP B12.5

FLUSH VALVE TUBE

32 mm WATER HOSE CLIP
(Install the clip facing its end gap
to the horizontal direction.)

THERMOSTAT COVER

32 mm WATER HOSE CLIP

B L. EXHAUST
’w MANIFOLD
(.

|
Lﬁ TUBE CLAMP D10.5

L. WATER RETURN TUBE

i

TUBE CLAMP D10.5

TUBE CLAMP D21

WATER TUBE

TUBE CLAMP D10.5
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