












































































































































































































































































































































































































































































































































































































BF8D.BF9.9D.BFlOD Paper Book Part No. 66ZW9OOZ 

PREFACE 
This manual covers the construction, function and ser- 
vicing procedures of the Honda BF8DmBF9.9Dm BF1 OD 
Outboard motors (Power tilt and gas assisted tilt type). 

For service information which is not covered in this sup- 
plement, please refer to the base shop manual (Parts 
number 66ZW900). 

Careful observance of these instructions will result in bet- 
ter, safe 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 fol- 
lowed. 
CAUTION: Indicates a possibility of personal injury 
or equipment damage if instructions are not followed. 

All information, illustrations, directions and specifi- 
cations include in this publication are based on the 
latest product information available at the time of 
approval for printing. Honda Motor Co., Ltd. 
reserves the right to make changes without incur- 
ring any obligation whatever. No part of this publica- 
tion may reproduced without written permission. 

Honda Motor Co., Ltd 
Service Publication Office 

CONTENTS 
OUTLINE OF CHANGES 

SPECIFICATIONS 

STEERING RODIREMOTE CONTROL BOX 

TILLER HANDLE 

WIRING DIAGRAMS 

The marked sections contain no changes. 
They are not covered in this manual. 

Date of Issue: October, 2003 
0 Honda Motor Co., Ltd. 
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OUTLINE OF CHANGES BF8D.BF9.9D-BFl O D  

[2] v Item 

[5] Cylinder head 

[6] Starter case B 

171 Battery cable 

[8] Fuse holder 

[3] Power tilt type 

151-1 
CONNECTOR BRACKET A 
MOUNTING BOSS \ 

[51-2 
POWER TILT RELAY BRACKET 
MOUNTING BOSS 

L"J WIRE CLAMPS POWER TILT RELAY 
MOUNTING SPACE 

[6]-3 WIRE HOLDER 

m-1 
CONNECTOR 
(Motor power line, 
tiller handle type only) 

m-2 
\ 

2P CONNECTOR 
(Motor power line) 

d 

[4] Mechanical tilt type 

1 



BF8D-BF9.9D-BFl O D  

v [2] Item 

[5] Power tilt assembl 

[6] Power tilt relay 

[7] Power tilt relay 
bracket 

[8] Connector 
bracket A 

[9] Connector 
bracket C 

[3] Power tilt type 

[914 
6P CONNECTOR INSTALLED 
(Remote control type only) 

[4] Mechanical tilt type 

2 



BF8D*BF9.9D-BFI OD 

[2] v Item 
~~ 

[5] Swivel case 

[6] Stern bracket 

21 v Item 

31 Gas assisted 
damper assembly 

31 Power tilt type and gas assisted tilt ty 

' ASSY. 
or GAS ASSISTED 
DAMPER ASSY. 
UPPER MOUNT 

161-1 
POWER TILT ASSY 
or GAS ASSISTED 
DAMPER ASSY. 
LOWER MOUNT 

[7] Gas assisted tilt type 

[4] Mechanical tilt type 

[4] Mechanical tilt type 

3 



1. SPECIFICATIONS 

Overall length 
Overall width 
Overall height 
Dry weight 
(With DroDeller mounted) 

BF8D-BF9.9D-BFI OD 

61 0 mm (24.0 in) 
345 mm (13.6 in) 

1,105 mm (43.5 in) 1,235 mm (48.6 in) 
51 .O kg (1 12 Ib) 54.0 kg (119 Ib) 52.0 kg (115 Ib) 55.5 kg (123 Ib) 

~ 1. SPECIFICATIONS 2. DIMENSIONAL DRAWINGS 

Transom height 
Transom angle 
Tilting angle 
Swivel angle 

1. SPECIFICATIONS 

433 mm (17.0 in) 563 mm (22.2 in) 
4 stage adjustment (8" , 12" , 16" , 20" ) 

68" 
45" right and left 

Model 
Description code 
TvDe 

1 Description code I BAAJ I 

BF9.9D, BF1 OD 
BABJ 

SG 1 SHG 1 SHT 1 LG 1 LHG LHT LRT 

I Type I SG I SHG I LG I LHG 

Overall height 
Dry weight 
(With propeller mounted) 
Operating weight 

Transom height 
Transom angle 
Tilting angle 
Swivel angle 

1,105 mm (43.5 in) 1,235 mm (48.6 in) 
51.0 kg 54.0 kg 55.5 kg 52.0 kg 55.5 kg 57.0 kg 56.0 kg 
(112 Ib) (119 Ib) (122 Ib) (115 Ib) (122 Ib) (126 Ib) (123 Ib) 
52.4 kg 55.4 kg 56.9 kg 53.4 kg 56.9 kg 58.4 kg 57.4 kg 
(116 Ib) (122 Ib) (125 Ib) (118 Ib) (125 Ib) (129 Ib) (127 Ib) 

4 stage adjustment (8" , 12" , 16" , 20" ) 
68" 

45" right and left 

433 mm (17.0 in) 563 mm (22.2 in) 

. I  I I 1 I 

Operating weight I 52.4 kg (116 Ib) I 55.4 kg (122 Ib) 1 53.4 kg (1 18 Ib) 1 56.9 kg (125 Ib) 

Type 
Shaft length 

SG SHG SHT LG LHG LHT LRT 
S S S L L L L 

Remote control 
Gas assisted tilt 
Power tilt 
Electric starter 

I Overall length 

0 

0 0 0 
0 0 0 0 0 

0 0 0 0 

610 mm (24.0 in) I 600mm 
(23.6 in\ 

I Overall width I 345 mm (1 3.6 in) 

Types of Honda BF8D, BF9.9D, BFIOD Outboard Motors 
It may be necessary to refer to this chart for reference purposes when reading this manual. 

I Model I BFBD, BF9.9D. BFlOD 

1-1 



BF8D.BF9.9D-BFl OD 

Type 

S Type 

2, DIMENSIONAL DRAWINGS 
Tiller handle type 

A B C D 
742 (29.2) 433 (17.0) 1,105 (43.5) 695 (27.4) 

j LTYPe 1 859 (33.8) ~ 563 (22.2) 11,235 (48.6)/ 825 (32.5) 

k- 960 (37.8) -+ 

00 

6 

Unit: mm (in) 

1 -2 



BF8D*BF9.9D.BFI O D  

Type 

S Type 

L Type 

Remote control type 

A B C D 
742 (29.2) 433 (17.0) 1,105 (43.5) 695 (27.4) 
859 (33.8) 563 (22.2) 1,235 (48.6) 825 (32.5) 

A p - 1 - 3 0 4  (12.0)y 

Unit: mm (in) 



2. SERVICE INFORMATION BF8D.BF9.9D-BFI OD 

~~ ~ ~ 

1. TORQUE VALUES 
2. SPECIAL TOOLS 
3. TROUBLESHOOTING 

4. CABLE & HARNESS ROUTING 
(Power Tilt Type Only) 

5. LUBRICATION POINTS 

1. TORQUE VALUES 
~PowerTilt 

Torque 

kgf rn Itern Thread dia. x pitch 
Ibf *ft N-m 

Power tilt 
Upper joint metal lock nut 
Oil hole cap bolt 
Oil tank bolt 
Outer tube 
Gear pump socket bolt 
Spool valve cap 
Manual valve 

MlOx1.25 

M5 x 0.8 
M46 x 1.5 
M5 x 0.8 
M22 x 1 .O 
M12 x 1.75 

3/84 6UNC 
41.5 
1 . I  
4.4 
152 
5 
22 
1.7 

4.2 
0.1 1 
0.45 
15.5 
0.5 
2.2 
0.17 

30 
0.80 
3.3 
112 
3.6 
16 
1.2 

Gas assisted tilt 
Tilt lever nut M6 x 1 .O 12 1.2 9 

Stern bracket 
Upper joint metal lock nut (*I )  MlOx1.25 40 4.1 30 

*I: Tighten to specified torque then loosen 1/2 turn. 

2. SPECIAL TOOLS 

Blow pressure inspection 
070PJ-V150100 1 07OPJ-V150200 

Gauge joint A 

2-1 
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~ 

Excessive tilt up load Seized tilting pivot. * 

4. TROUBLESHOOTING 

Clean and lubricate: (P. 12-2 
thru 4). 

a. GAS ASSISTED TILT 

1. Check for mot0 Does not sound + 

Sound. 

Go to "Power Tilt Motor Does Not 
Operate " TROUBLESHOOTING on 
page 2-4. 

Does not hold Tilt lever is in TILT position. 

Faulty gas assisted tilt. 

Turn to RUN position. 

3. Check the oil level with the piston 
rod fully extended (P. 12-42). 

. Low - Fill with recommended oil (P. 12-42). 

I 

J. 
Normal 

Air -> 
Loosen the manual valve and move 
the piston rod back and forth several 
times, then tighten the manual valve. No air 

Leaking Repair the power tilt assembly as nec- 
essary (P. 12-21 thru 43). 

I 
Not leaking 

I v 
Faulty power tilt assembly. 

Check and repair the power tilt 
assembly according to the table on 
page 2-5. 

2-2 



BF8D-BF9.9D-BFI OD 

11. Check the manual valve for tight- 
I ness. 

Loose - Tighten the manual valve securely. 

Tight 

2. Check for oil leakage from the Leaking - 
power tilt assembly. 

Repaire the power tilt assembly as 
necessary (P. 12-21 thru 43). 

1 I I I 

3. Check the oil level with the piston 
rod fully extended (P. 12-42). 

Not leaking 

Low * Fill with recommended oil (P. 12-42). 

4. Check the hydraulic pressure (P. 
12-43 thru 46). 

Normal 

Abnormal Refer to "Faulty Power Tilt Assembly" 
(P. 2-6). 

I 
Normal 

Air -* 
Loosen the manual valve and move 
the piston rod back and forth several 
times, then tighten the manual valve. No air 

Faulty power tilt assembly. 
Check and repair the power tilt 
assembly according to the table on 
page 2-5. 

23 



BF8D-BF9.9D-BFl OD 

Abnormal 

Power Tilt Motor Does Not Operate 

Replace the power tilt relay (P. 16-1, 2) 

1. Connect a fully charged battery to 
the power tilt motor and check the 
motor. 

Does not turn + 

I 
Turn 

Check for open circuit in the motor wire. 
If there is open circuit, replace the 
brush holder (P. 12-21, 22, and 38 
thru 40) 
If there is no open circuit, replace or 
repair the power tilt motor (P. 12-21, 
39 and 40). 

short circuit. Repair or replace the wire 
harness if necessary. 
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Faulty Power Tilt Assembly 
Quick Reference Chart 

iure 
~ 

Checkhepair method 

SYn 
Does noi 
tilt down, 

tom 
Does not hold 

Prc 
Lower chamber 
hydraulic pres- 

iure low or drop: 

0 

Check point 
See page 2-6 

Does no 
tilt up 

Upper chamber 
hydraulic pres- 

sure low or drop 
;ontractel 

side 
Extended 

side 
- 0 0 Check the motor 

Check the manual valve for tight- 
ening, damage or foreign materi- 
al. 
Check the O-ring for damage, 
replace if necessary. 
Replace the manual valve if nec- 
essary. 

Check the O-ring and backup ring 
for damage, replace if necessary. 
Replace the piston rod assembly 
if necessary. 

Check the O-ring, dust seal for 
damage, replace if necessary. 

0 Motor 

@ Manual valw 
0 
0 0 0 0 0 0 

0 0 @ Free piton, 
O-ring, 
backup ring 

0 

0 0 @ Piston rod, 
O-ring, dust 
seal 

0 

0 0 0 0 Check the oil level and add if nec- 
essary 

Check the check valve for dam- 
age, wear or foreign material. 
Clean and reassemble the spool 
valve properly. 

Check the valve for damage, 
wear or foreign material. 
Clean and reassemble the spool 
valve properly. 
Do not disassemble the spool 
valve, either as the upper relief 
valve is built in the spool valve. 

Check the check valve for dam- 
age, wear or foreign material. 
Clean and reassemble the spool 
valve properly. 

@ Oil (ATF) 

8 Upper cham- 
ber check 
valve 

0 0 0 0 

0 0 0 0 0 0 0 Spool valve 
(with built-in 
upper relief 
valve) 

0 0 0 8 Lower cham- 
ber check 
valve 

0 

0 0 0 0 8 Gear pump Replace the gear pump assembly 

Check the valve for damage, 
wear or foreign material. 
Clean and reassemble the spool 
valve properly. 

0 0 Down relief 
valve 

0 0 Thermal 
valve (in the 
manual valve: 

Check the check valve for dam- 
age, wear or foreign material. 
Clean and reassemble the manu- 
al valve properly. 

Check the relief valve for dam- 
age, wear or foreign material. 

0 0 0 a Shock relief 
valve (in the 
piston) 
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Check point 

n 

I ! ! 
L i 

I.- 
7 f \  '@ 

! 



BF8D-BF9.9D-BFl OD 

4. CABLE & HARNESS ROUTING (Power Tilt Type Only) 
[2] WIRE BAND CLIP 

- charge coil wires. 
- indicator wire 

GENERATOR WIRE 

HARNESS 

11 61 
NEUTRAL SWITCH 

WIRE HARNESS 

CONTROL BOX WIRE 
HARNESS 

[9] WIRE BAND CLIP 

[8] WIRE BAND CLIP 

Clamp the followina: 
a ' '?RE BAND CLIP , 

- main wire harness. 
- power coil wire harness. 
Tiller handle type: 
- main wire harness. 
- power coil wire harness. 
- emergency stop switch 

[13] Tiller handle type ' [12] OIL PRESSURE INDICATOR LIGHT 

2-7 



BF8DmBF9.9DmBFl O D  

PI 
HARNESS \ 

CHARGE COIL WIRE 

PI 
IGNITION PULSE \ 

\ \ GENERATOR 

[41 
STARTER CABLE 
(Battery cables, 
main fuse line and 
power tilt motor power line) 

Remote control type: 
Clamp the control box wire harness and 
center of the white tape of the power tilt 
motor wire harness. 

Clamp the center of white tape of the 
power tilt motor and power tilt switch 

Tiller handle type: 

wires. 

I] WIRE BAND CLIP 
4lign the inside of the grommet with the 
?dge of the white of the starter cables 
md clamp them with the wire band clip. 

WHITE CLIP 

I I m WIRE BAND CLIP 
I 

81 LOWER SPIRAL PROTECTOR 
Wrap the following wires starting 
from the branch point of the main 
wire harness. 
- main wire harness. 
- power tilt motor wire harness. 
- starter cable. 
- power tilt switch wire harness 

- regulatorhectifier wire harness. 
(tiller handle type only). 

61 WIRE BAND CLIP 
Clamp the following: 
- power tilt relay wire 

- center of the gray 
harness 

tape of the regulator1 
rectifier wire harness. 

2-8 
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[2] Tiller handle type 
[4] CORRUGATED PROTECTOR 

I 

[l] CONNECTOR BRACKET B 

[16] 6P CONNECTOR 
\ \ 

[5] WIRE BAND CLIP 

next page. 

[15] 4P CONNECTOR 

\ 
I 

m STARTER CABLE 

[8] MAIN WIRE HARNESS 
11 41 
CONTROL BOX WIRE 
HARNESS 
(Remote control type) POWER TILT MOTOR AND 

SWITCH WIRES 
(Tiller handle type) 
POWER TILT MOTOR WIRE 
HARNESS 

[13] MAIN WIRE HARNESS emote control type) _.  . 

SWITCH WIRES 
(Tiller handle type) 
POWER TILT MOTOR WIRE 
HARNESS 
(Remote control type) A *  @gq 

[111 
CORRUGATED 
PROTECTORS / 
Set the corrugated protectors as 
shown with the slit facing up. 

[lo1 
IGNITION COIL 
WIRES 

2-9 
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111 CLAMPINGO 
[1]-1 Tiller handle type only 

PI-2 
CORRUGATED 

WIRE BAND CLIP T 

MAIN WIRE 
HARNESS 

STARTER 
MAGNETIC 

[I 1-6 

STOP SWITCH 
WIRE 

[2] CONNECTOR LOCATION@ 
121-1 Tiller handle type: 

r2i-3 

r21-4 
MAIN WIRE 
HARNESS 

PI-7 
CHARGE 
COIL WIRE 

121-4 
MAIN WIRE 
HARNESS 

EONNECTOR 
BRACKET B 

[21-4 
MAIN WIRE 

/ HARNESS 

STARTER - 81 BI - 
SWITCH WIRE 

PI-4 - - MAIN WIRE HARNESS 

RECTIFIER WIRE 

( R  [RED 1 P (PINK I 
I W I WHITE I Gr IGRAY I 

i21-2 Remote control type: 
121-3 
CONNECTOR -1 BRACKET B 

MAIN WIRE 
HARNESS 

PI-7 
CHARGE 
COIL WIRE 

P1-4 
MAIN WIRE 
HARNESS 

PI-5 
STARTER 

SWITCH WIRE 

- WBI- WIBI- REGULATOR/ 

- BUG BUG - 1214 
RECTIFIER WIRE 

MAIN WIRE HARNESS 

RECTIFIER WIRE 

2-1 0 
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11 I 
POWER TILT SWITCH WIRES 

, (Tiller handle type) 

121 
POWER TILT SWITCH WIRES 
(Remote control type) 

[3] WIRE HOLDER 
CONNECTOR LOCATION@: 
See next page 

m ECT SENSOR [113 NO. 2 HIGH TENSION CORD / \ 

/ [8] CORD CLAMP A 
CLAMPING@ See I next page. 

[lo] CORD CLAMP B 
CLAMPING@ See 

191 WIRE BAND CLIP 
Clamp the following: 
- power tilt relay wire harness 
- center of the gray 

tape of the regulator/rectifier 
wire harness. 

2-1 1 
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111 CONNECTOR LOCATION@ 
[1]-1 Remote control type 

~ 1 - 3  
POWER TILT 
SWITCH 
WIRES 
(MAIN WIRE 
HARNESS) 

POWER TILT 
RELAY WIRES 

[1]-2Tiller handle type 

PI-5 
POWER TILT 
SWITCH 
WIRES 

r1l-6 
STARTER 
CABLE 

- W B l I  

[2] CLAMPING@ 

121-1 
1 
2 OIL PRESSURE SWITCH WIRE 
3 

4 REGULATOWRECTIFIER WIRE (WHITE) 
5 Tiller handle type: 

MAIN WIRE HARNESS GROUND LINE (BLACWGREEN) 

REGULATOWRECTIFIER WIRE SE THERMAL VALVE HEATER 
LINE (BROWNMIHITE) 

STARTER CABLE POWER TILT SWITCH LINE (WHITEBLACK) 
Remote control type: 
MAIN WIRE HARNESS POWER TILT SWITCH LINE 

6 STARTER CABLE POWER TILT RELAY LINE 
7 STARTER CABLE FUSE LINE 
8 POWER TILT MOTOR WIRE 
9 POWER TILT SWITCH WIRE (Tiller handle type only) 

[3] CLAMPING@ 

U [314 
1 No. 1 HIGH TENSION CORD 
2 No. 2 HIGH TENSION CORD 
3 REGULATOWRECTIFIER WIRE 

(Fuse line) 
4 ECT SENSOR WIRE 
5 REGULATOWRECTIFIER WIRE 

[4] CLAMPING@ 

141-1 
1 REGULATOWRECTIFIER WIRE 

(Fuse line) 
2 ECT SENSOR WIRE 
3 REGULATOWRECTIFIER WIRE 
4 No. 2 HIGH TENSION CORD 

2-1 2 
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r21 WIRE HOLDER 

[3] STARTER CABLE 
Clamp the center of 

I I white'tape. I 
11 1 
POWER TILT MOTOR 
WIRE HARNESS 

[S] 13 mm TUBE CLIP 
Clamp the following: 
- power tilt relay wire 

harness. 
- SE thermal valve 

heater wire harness. 
- starter cable (power tilt 

relay wire) 

SE THERMAL VALVE 
HEATER WIRE HANESS 

2-1 3 
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[l] WIRE LOCATIONa 

[11-1 
1 POWER TILT MOTOR WIRE 
2 STARTER CABLE POWER TILT RELAY LINE 
3 SE THERMAL VALVE HEATER WIRE 
4 OIL PRESSURE SWITCH WIRE 

[2] CONNECTOR LOCATION@ 

w - [2]-3 STARTER CABLE 
PI-1 
REGULATOWRECTIFIER WIRE - W 

-BrM BrMl- [2]-4 MAIN WIRE HARNESS 

- BUG BUG - [2]-1 REGULATOWRECTIFIER WIRE 

PI-2 
SE THERMAL VALVE 
HEATER WIRES 

PI-5 
4 POWER TILT MOTOR WIRE 
5 STARTER CABLE POWER TILT RELAY LINE 
6 REGULATOWRECTIFIER WIRE FUSE LINE 

(WHITE) 
7 OIL PRESSURE SWITCH WIRE 

2-1 4 
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[11 
POWER TILT MOTOR 
WIRE HARNESS 

\ 
PI 
UPPER SPIRAL 
PROTECTOR 

/ [3] WIRE BAND CLIP 

2-1 5 
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Tiller handle type 

[5] THROlTLE CABLE [4] ENGINE START SWITCH 
\ 

1 '  \ / 
[9] SPIRAL PROTECTOR POWER TILT SWITCH 

WIRE HARNESS 

2-1 6 
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Remote control type 

[I1 
CONTROL BOX WIRE 
HARNESS 

[2] WIRE BAND 

/ 
EMERGENCY STOP 
SWITCH WIRES 

[41 
IGNITION SWITCH 
WIRES 

~51  
WARNING BUZZER 
WIRES 

m POWER TILT SWITCH 

11 31 
IGNITION SWITC 

[121 
EMERGENCY STO 
SWITCH 

11 1 
CONTROL BOX WIRE 
HARNESS 

[9] WARNING BUZZER 
[ll] CABLE TIE / 
Align the cable tie with the edge of the 
control box as shown. 

2-1 7 
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5. LUBRICATION POINTS 
Apply marine grease. 

@ DETENTE SPRING ROLLER 
@ TILT STOPPER BUSHING 

\ 

PI 0 UPPER CYLINDER BUSHING 
@ LOWER CYLINDER BUSING 

2-1 8 



I 2. SWIVEL CASE 
3. GAS ASSISTED TILT ASSEMBLY 
4. POWER TILT ASSEMBLY 

[11 

Do not reuse. Tighten to 40 N - r n  
(4.1 kgf e r n ,  30 Ibf *ft) then turn back 
1/2 turn. 

7/8-14 UNF SELF-LOCKING NUT 

141 
8 mm SELF-LOCKING NUT 
21 N*m (2.1 kgfom, 15 Ibfmft) 

[3] POWER TILT ASSY. 

[2] GAS ASSISTED DAMPER ASSY. 

1 2-1 
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I. STERN BRACKET 
Gas Assisted Tilt Type 

a. REMOVAL 
1) Move the tilt lever to free position to release the gas 

2) Remove the adjusting rod. 

3) Remove the tilting bolt cap and loosen the 7/8-14UNF 
self-locking nut, then remove the 8 mm self-locking nut, 8 
mrn plain washer and 8 x 203 mm hex. bolt. 

4) Remove the 7/8-14UNF self-locking nut and discard it. 
Replace the self-locking nut with new one when reassem- 
bly. 

5) Remove the left stern bracket, lower cylinder collar and 
22 mm wave washer. 

6 )  Remove the tilting shaft, 22 mm wave washer, carrying 
handle and right stern bracket. 

7) Remove the swivel case and lower cylinder bushings if 
necessary. 

assisted damper and tilt up the outboard motor. 

PI 
SWIVEL CASE 
DISASSEMBLY: P. 12-1 4 
REASSEMBLY: P. 12-14 and 15 

1 2=2 
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b. INSTALLATION 
1)Apply marine grease to new swivel case bushings and 

install them to the swivel case. 

2) Apply marine grease to new lower cylinder bushings and 
lower cylinder collar, then install them to the gas assisted 
dumper lower mount. 

3) Apply marine grease to the threads of the tilting shaft, 
mounting hole and wave washers. 

4) Install the right stern bracket, carrying handle,and 22 mm 
wave washer, and install the tilting bolt. 

5) Install the 8 x 203 mm hex. bolt. 

4 : ~ p p ~ y  marine grease. 

c 
PI 
SWIVEL CASE 
BUSHING (2) 

11 1 
SWIVEL CASE 

131 rGzzq 2?,m_m-!AVE 

PI 
CARRYING 
HANDLE 

PI 
LOWER CYLINDER 
BUSHING (2) 

LOWER CYLIN 
DER COLLAR / \ 

/ 
[6] RIGHT STERN 

BRACKET 

[5] 8 x 203 mm 
HEX. BOLT 

123 
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6) Apply grease to the 22 mm wave washer and install the 

7) Loosely install a new 7/8-14UNF self-locking nut. 

8) Install the 8 mm washer and 8 mm self-locking nut. 

wave washer and right stern bracket. 

Tighten the 8 mm self-locking nut to the specified torque. 

TORQUE: 21 N-m (2.1 kgf-m, 15 Ibf-ft) 

9) Tighten the 7/8-14UNF self-locking nut to 40 N*m (4.1 

10) Install the adjusting rod and tilting bolt caps. 

11)Move the tilt lever to tilt position and make sure that the 

12) Install the removed parts in the reverse order of removal. 

kgfom, 30 Ibfoft) then loosen 1/2 turn. 

swivel case moves free. 

11 1 
PI 718-14UNF 

SELF-LOCKING NUT (2) 22 mm WAVE 
WASHER (2) 

TILTING 

ANODE 

8 mm 
SELF-LOCKING NUT 

21 N-m (2.1 kgfm, 15 Ibf-ft) TILT LEVER 

m 8 mm WASHER 

[6] LEFT STERN 
BRACKET 

ADJUSTING RO 

BOLT 
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121 
[ l ]  STARTER CASE B POWER TILT Power Tilt Type 

a. 
1) 

3) 

REMOVAL 
Remove the following: 
- engine cover (P. 5-1 of the base shop manual). 
- left engine under cover (P. 5-2 of the base shop manual). 
- right engine under cover (P. 5-3 of the base shop manual). 
- recoil starter (P, 7-2 of the base shop manual). 

Open the 13 mm clip and disconnect the power tilt motor 
2P connector, then remove the motor wire harness from 
the starter case 6. 

Remove the power tilt motor wire from the motor: 
Open the wire clips. 
Open the wire band clips. 
Remove the spiral protectors. 

\ MOTOR WIRE 
/HARNESS 

[3] 13 mm CLIP / 
[4] 2P CONNECTOR 

125 
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4) Open the wire band clips 

5) Remove the wire band and free the motor wire from the 
left stern bracket. Remove the spiral protectors. 

6) Remove the motor wire grommet and motor wire harness 
from the left stern bracket. 

[l] SPIRAL PROTECTOR 

I 
I 

[2] WIRE BAND CLIP I 

/ 
m WIRE BAND 

POWER TILT MOTbR 
WIRE HARNESS \ 

[6] WIRE GROMMET 
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7) Remove the 6 x 8 mm screws and ground wire. 

8) Turn the manual valve counterclockwise fully and rise the 
swivel case completely. 

9) Remove the adjusting rod. 

10)Remove the tilting bolt cap and loosen the 7/8-14UNF 
self-locking nut, then remove the 8 mm self-locking nut, 8 
mm plain washer. 

11)Remove the 7/8-14UNF self-locking nut. 

12)Remove the left stern bracket, distance collar and 22 mm 
wave was her. 

13)Remove the tilting shaft, 22 mm wave washer, carrying 
handle and right stern bracket. 

14)Remove the lower cylinder collar. 

15)Remove the swivel case and lower cylinder bushings if 
necessary. 

[2] SWIVEL CASE 
DISASSEMBLY: P. 12-14 
REASSEMBLY: P. 12-14 and 15 

BRACKET SCREW (2) COLLAR 

12-7 



b. INSTALLATION 
1)Apply marine grease to new swivel case bushings and 

install them to the swivel case. 

2) Apply marine grease to new lower cylinder bushings and 
lower cylinder collar, then install them to the power tilt 
assembly lower mount. 

3)Apply marine grease to the threads of the tilting shaft, 
mounting hole and wave washers. 

4) Install the right stern bracket, carrying handle,and 22 mm 
wave washer, and install the tilting bolt. 

5) Install the 8 x 203 mm hex. bolt. 

4 : ~ p p ~ y  marine grease. 
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6) Set the motor wire grommet to the power tilt motor wire 
harness and install them to the left stern bracket by align- 
ing the boss of the grommet with the groove of the left 
stern bracket 

7)Apply grease to the 22 mm wave washer and distance 
collar, then install the wave washer, distance collar and 
left stern bracket. 

[I] GROOVE 

8) Loosely install a new 7/8-14UNF self-locking nut. 

9) Install the 8 mm washer and 8 mm self-locking nut. 
Tighten the 8 mm self-locking nut to the specified torque. 

TORQUE: 21 N em (2.1 kgf em, 15 Ibf o f t )  

kgf am, 30 Ibf e f t )  then loosen 1/2 turn. 
10)Tighten the 7/8-14UNF self-locking nut to 40 Nem (4.1 141 

POWER TILT 
MOTOR WIRE 11) Install the adjusting rod and tilting bolt caps. 

12)lnstall the anode and tighten the 6 x 12 rnm flange bolt 

13) Make sure that the swivel case moves free. 

securely if the anode removed. 

\ 
\ 

[31 
MOTOR 
WIRE 
GROMMET 

[51 
7/8-14UNF PI 
SELF-LOCKING NUT (2) 22 mm WAVE 

p] TILTING CAP (2) 

[14] 8 mm WASH 

GROUND 
WIRE 

\ 
11 01 
6 x 8 m m  
SCREW(2) 
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14)Secure the power tilt motor wire with the wire band and 
wire band clip to the left stern bracket and oil case as 
shown. 

If the wire band or wire band clip was cut, replace with 
new one. After securing the wire, cut the projected end 
length to 10 mm (0.4 in). 

[2] ENGINE SIDE 

[31 

(0.4 in) - -Tr  
About 10 mm 

FRONT f- 
141 

/ 

[l] WIRE BAND CLIP 

SPIRAL PROTECTOR 

Clamp the center of the white 
tape position of the motor wire 

[8] WHITE TAPE 
Ckmp the center of the white tape 
position of the motor wire harness. 

0 
0 
0 

m WIRE BAND POWER TILT 
MOTOR WIRE 
HARNESS 

1 2-1 0 
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15)Route the power tilt motor wire harness and control box 
wire harness and secure the wires with the wire band 
clip. Cover the motor and switch wires with the corrugat- 
ed protector as shown. 

wire harness as shown and wrap the wires with the upper 
and lower spiral protectors as shown. 11 1 PROTECTOR 

16)Route the power tilt motor wire harness along the main [21 
CORRUGATED 

Set the corrugated protector so that 
its end is approximately 5 mm above 

\ , the end of the connector bracket B. 

CONNECTOR 
BRACKET B 17)Secure the wires with the wire clamps. 

[ i  51 
CONTROL BOX WIRE 
HARNESS 
(Remote control type) 

11 41 

11 61 
POWER TILT SWITCH WIRE 
HARNESS 
(Tiller handle type) 

Rern 
[12] POWER TILT 

[5] SPIRAL PROTECTOR 
Wrap the wires starting from the 
branch point of the main wire 
harness. 

CONTROL BOX WIRE BAND 

POWER TILT 
MOTOR WIRE 
HARNESS 

[lo] WHITE TAPE 
Clamp the center of the white 
tape position of the power tilt 
motor wire harness. 

[8] WHITE TAPE 
Clamp the center of the white tape posi- 
tion of the power tilt motor wire harness 
and power tilt switch wire harness. 

124 1 
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18)Connect the power tilt motor wire to the power tilt relay 
wire 2P connector and set them on the connector bracket 
A. 

19)Route the power tilt motor wire harness and set it into the 
wire holders. 

20)Secure the wires with the 13 mm wire clamp. 
If the wire band was cut, replace with new one. After 
securing the wire, cut the projected end length shown. 

2l)lnstall the removed parts in the reverse order of removal. 

1 2-1 2 
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2. SWIVEL CASE 
a. REMOVAL 
1) Remove the engine (see Section 8 of the base shop 

manual) , then remove the following: 
- oil case (P. 12-2 of the base shop manual). 
- friction adjusting lever (P. 12-4 of the base shop manu- 

al). 
- mount frame (P. 12-6 of the base shop manual). 

2) Remove the stern bracket (Gas assisted tilt type: P. 12-2 
and Power tilt type: 12-5 thru. 12-7) 

3) Remove the 15 mm external circlip. Replace with new 
one during reassembly. 

4) Remove the upper cylinder pin and separate the gas 
assisted damper assembly or power tilt assembly from 
the swivel case. 

5) Remove the upper cylinder bushings if necessary. 

UPPER PI 
SWIVEL 

UPPER 121 
CYLINDER PIN 

\ 
_ _  
SWIVEL 

15 mm 
EXTERNAL 
ClRCLlP 
p i G q  

t71 
POWER TILT 
ASSEMBLY 

131 
UPPER 
CYLINDER 
BUSHING (2) 

EXTERNAL 

DAMPER 

[8] Power Tilt Type [5] Gas Assisted Tilt Type 

1 2-1 3 
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b. DISASSEMBLY 
1) Remove the 6 x 12 mm flange bolt and detent spring. 

2) Drive out the 2.5 x 20 mm spring pins using commercially 

3) Remove the tilt stopers and tilt stopper cam. 

4) Remove the tilt arm bushings. 

available pin driver. 

c. REASSEMBLY 
1) Apply marine grease to the tilt arm bushings and install 

2) Apply marine grease to the tilt stopper shaft, then install 

them. 

the tilt stopper cam and tilt stoppers. 

11 1 
TILT 
STOPPER (2) 

121 
TILT ARM 
BUSHING (2) 

\ . '  

~~ [2] PIN DRIVER 
(Commercially 
available) 

6 x  

STOPPER (2) / 141 I 
TILT STOPPER 
CAM 

151 
2.5 x 20 mm 
SPRING PIN (2) 

131 
2.5 x 20 mm 
SPRING PIN (2) 

,/ :iiM TILT STOPPER 

\ \ 

1 2-1 4 
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3) Align the pin hole to the tilt stopper and tilt stopper cam 
as shown and drive the 2.5 x 20 mm spring pin using a 
commercially available pin driver until the pin end aligns 
with the tilt stopper cam as shown. 

4) Install the detent spring and tighten the 6 x 12 mm flange 
bolt securely. Apply grease to the roller of the detent 
spring. 

5) If the upper cylinder bushing removed, install new cylin- 
der bushings to the swivel case as shown. Apply marine 
grease to the inside of both upper cylinder bushings. 

PIN DRIVER 

/ \ 
[31 

[41 
TILT STOPPER 
CAM TILT 

STOPPER 

~~~ 

11 1 
DETENT SPRING 

6 x 1 2  

[l] Power Tilt Type [2] UPPER CYLINDER 

---- I 

[4] Gas Assisted Tilt Type 
[5] RIGHT 

SIDE 
+ 

--+; : ,I : :: 
L--- " 
I 1' 

1' 

CYLINDER i i  \ 
BUSHING 'J---- 

12-1 5 
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INSTALLATION 
Power tilt type: Install the power tilt assembly with the 
power tilt motor facing to the right side. 

Gas assisted tilt type: Install the gas assisted damper 
with the tilt lever facing to the right side. 

Apply grease to the upper cylinder pin and install it. 

Secure the upper cylinder pin with a new 15 mm external 
ci rcli p. 

Install the following in the reverse order of removal: 
- stern bracket (Power tilt type: P. 12-8 thru. 12-12, Gas 

assisted tilt type: P. 12-3 and 4). 
- oil case, friction adjusting lever, mount frame (Section 

12 of the base shop manual). 
- engine (Section 8 of the base shop manual). 

[l] Power Tilt Type [2] Gas Assisted Tilt Type 

FI 
LEFT 
SIDE - 

141 / 
15 mm EXTERNAL 
ClRCLlP 
I Do not reuse. I 

[31 
UPPER 
CYLINDER PIN 

[51 
RIGHT - SIDE 

1 2-1 6 
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3. GAS ASSISTED TILT ASSEMBLY 
a. REMOVAL 
1) Remove the adjusting rod. 

2) Remove the 8 mm self-locking nut, 8 mm plain washer 
and 8 x 203 mm hex. bolt. 

3) Remove the 15 mm external circlip and pull out the upper 
cylinder pin. 

4) Remove the gas assisted damper from the swivel case. 

5) Remove the lower cylinder collar and lower cylinder 
bushings. 

CAUTION: 

toward up. Do not store the gas-assisted damper 
by laying it on its side or with the lower cylinder 

CYLINDER PIN 

8 x 203 mm 
HEX. BOLT 

11 I 
15 mm EXTERNAL 
ClRCLlP 

PI 
8 mm SELF-LOCKING 

[8] 8 mm WASHER 

m 
LOWER CYLINDER BUSHING (2) 

161 LOWER CYLINDER COLLAR \ 
[5] ADJUSTING 

ROD 

12-17 
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b. TILT LEVER REPLACEMENT 
Before removing the tilt lever, set the tilt lever to the run 
position 
Install the tilt lever by aligning the mounting hole of the 
lever with the tilt lever shaft as shown. 

CAUTION: 
Store the gas-assisted damper upright with the upper 
cylinder pin mounting part toward up. Do not store the 
gas-assisted damper by laying it on its side or with the 
lower cylinder bushing installation part toward up. 

c. DISPOSAL 
1) Set the tilt lever in the "TILT" position with the piston rod 

2) Center punch the reservoir end to mark the drilling point. 

3) Wrap the damper inside a plastic bag and support the 

4) Through the open end of the plastic bag, insert a drill 

fully extended, then remove the tilt lever. 

damper in a vice as shown. 

motor with a sharp 2 - 3 mm (5/64 - 1/8 in) drill bit. 

The gas assisted damper contains nitrogen gas 
and oil under heigh pressure. Do not drill any far- 
ther reservoir top, or you may drill into the oil 
chamber; oil escaping under high pressure may 
cause serious personal injury. 
Do not use a dull drill bit which could cause a 
build-up of excessive heat and pressure inside the 
damper, leading to explosion and severe personal 
injury. 
Always wear eye protection to avoid getting metal 
shaving in your eyes when the gas pressure is 
released. The plastic bag is only intended to shield 
you from the escaping gas. 

5) Hold the bag around the drill motor and briefly run the drill 
motor inside the bag; this will inflate the bag with air from 
the drill motor and keep the bag from getting caught in 
the bit when you start. 

I [2] TILT (FREE) 

[4] 6 mm SELF-LOCKING NUT 

12 N*rn (1.2 kgf*m, 9 Ibfoft) 

- -  
BAG 

1 2-1 8 
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d. INSTALLATION 
1) Install new lower cylinder bushings if they are removed. 

2) Apply marine grease to the lower cylinder bushings and 
lower cylinder collar, then install the lower cylinder collar 
to the gas assisted dumper lower mount. 

3) Apply marine grease to the swivel case bushings. 

4) Install the gas assisted damper to the swivel case. 
Set the piston rod in the fully extended position before 
installation. 

5) Install the upper cylinder pin through the right side of the 
swivel case as shown and secure it with the 15 mm exter- 
nal circlip. 

6) Set the gas assisted damper to the lower mounting hole 
and install the 8 x 203 mm hex. bolt and 8 mm washer. 

7) Tighten the 8 mm self-locking nut to the specified torque. 

TORQUE: 21 N * m  (2.1 kgf*m, 15 Ibfeft) 

4 : ~ p p ~ y  marine grease. - RIGHT SIDE 

ClRCLlP 
GAS ASSISTED 

[8] 8 mm WASHER 

m LOWER CYLINDER 
BUSHING (2) 

PIN 

[6] LOWER CYLINDER COLLAR 

1 2-1 9 



BF8D-BF9.9D-BFI O D  

4. POWER TILT ASSEMBLY 
a. REMOVAL 

Remove the following: 
- power tilt motor wire harness from the motor (P. 12-5 

- friction adjusting lever (Tiller handle type only P. 12-4 of 

- mount frame (P. 12-6 of the base shop manual). 

Open the wire band and wire band clip and free the motor 
wire haness from the right stern bracket, then pull the 
motor wire harness from the left stern bracket with the 
motor wire bushing. 

Remove the 6 x 8 mm screw and ground wire from the 
power tilt assembly. 

Remove the adjusting rod. 

Remove the 8 mm self-locking nut and 8 mm plain washer. 

Remove the distance collar and lower cylinder collar. 

Tilt up the swivel case, and remove the 15 mm external 
circlip and upper cylinder pin and remove the power tilt 
assembly. 

CAUTION: 

and 12-6). 

base shop manual). 

[2] UPPER CYLINDER PIN 
upright with the upper cylinder pin mounting part 
toward up. Do not store by laying it on its side or 
with the lower cylinder bushing installation part 

LEFT STERN 

CIRCLIP 
141 

[14] WIRE BAND MOTOR WIRE BUSHING 

El 
[13] 8 mm SELF-LOCKING NUT 

[12] 8 mm WASHER 

[ l l ]  POWER TILT ASSEMBLY 

[lo] DISTANCE COLLAR 

U 
m 
LOWER CYLINDER COLLAR 181 GROUND WIRE [9] 6 x 8 mm SCREW 

12-20 
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b. DISASSEMBLY 
2AUTION: 

Do not disassemble the gear pump assembly. If it is 

Do not use a shop towel, cloth, gloves, etc. 
Do not reuse the drained automatic transmission 
fluid (ATF). 
Do not hold at the outer tube when holding the power 
tilt assembly in a vise during operation. 
Clean the removed parts in fresh automatic transmis- 
sion fluid (ATF), and blow each port of the parts with 
compressed air. Set the parts neatly in a suitable con- 
tainer with care not to contaminate them with dust 
and dirt. 

faulty, replace it as an assembly. 

Do not reuse the O-rings. 
Remove each valve and sleeve with care not to dam- 
age the sliding surface of the parts. 

POWER TILT MOTOR 
1) Connect the power tilt motor 2P connector and operate 

the power tilt motor assembly until the piston rod extends 
fully. 

2) Loosen the manual valve fully. 

3) Remove the oil hole cap bolt and drain the ATF in the oil 
tank through the bolt hole. 

4) Remove the O-ring from the oil hole cap bolt and discard 
it. Replace the O-ring with a new one on reassembly. 

Do not drain the ATF by pushing in the piston rod. 

5) Open the wire band clip and free the motor wire. 

6) Remove the two socket bolts and washers, and remove 

7) Drain the ATF from the valve body. 

8) Remove the two O-rings from the power tilt motor assem- 
bly and discard them. Replace the O-rings with new ones 
when reassembly. 

the oil tank and power tilt motor assembly. 

9) Remove the drive joint from the gear pump assembly. 

I i  

[2] OIL HOLE CAP BOLT 
‘ I  

~ ~~ 

[2] CLIP BRACKET [3] SOCKET BOLT (2) 

/ [4] OIL TANK [l] WIRE BAND CLIP \ 

[5] O-RING 

[7] VALVE BODY 

12-21 
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10) Remove the 5 m m  screws, yoke and O-ring. 

11)Pull off the brush spring end from the bracket. 

12) Remove the armature. 

[l] ARMATURE 

\ 

[2] YOKE 
/ 

BRUSH SPRING (2) 

\ 

[4] O-RING 

BRUSH HOLD 

[5] OIL SEAL 
I DO not reuse. I W 

CYLINDER, PISTON ROD 
1) Hold the valve body in a vise with shop towel or soft jaws 

as shown. 

CAUTION: 
Take care not to tighten the vise too tight as it dam- 
ages the valve body 

If it necessary to disassemble the valve body, loosen 
the spool vale (P. 12-26). 

1 2-22 
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2) Loosen the lock nut, then remove the upper joint metal 
and lock nut. 

3) Loosen the outer tube, then remove the valve body from 
the vise. 

4) Loosen the outer tube slowly. Drain the residual ATF 
from the outer tube and valve body and remove the outer 
tube from the valve body. 

5) Remove the cylinder/piston assembly from the outer 
tube. 

[ I  1 
UPPER JOINT 

PI 
CYLINDERPISTON 

111 OUTER TUBE ASSEMBLY 

12-23 
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, 

[2] O-RING 
I DO not reuse. 1 

6) Remove the piston rod and free piston from the cylinder. 

7) Remove the O-ring from the piston rod and discard it. 
Replace the O-ring with a new one during reassembly. 

8)  Remove the backup ring and O-ring from the free piston 
and discard them. Replace the backup ring and O-ring as 
a set during reassembly. 

Do not reuse. 

~ 82- 

9) Remove the dust seal and O-ring from the outer tube and 
discard them. Replace the O-ring and dust seal with new 
one during reassembly. 

OVA IEBODY 
1) Remove the two O-rings from the valve body and discard 

them. Replace the O-rings with the new ones during 
reassembly. 

[2] CYLINDER 
/ 

[I J O-RINGS 

[4] FREE PISTON \ 
r5i BACKUP RING 
1 DO not reuse. ~ 

I [2] VALVE BODY 

1 2-24 
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2) Remove the socket bolts and gear pump assembly. 
Do not disassemble the gear pump assembly. If it is 
faulty, replace it as an assembly. 

3) Remove the two O-rings, valve spring, spring guide, steel 
ball and the down relief valve seat from the valve body. 
Remove the O-ring from the down relief valve seat. 
Discard the O-rings, replace the O-rings with new ones 
during reassembly. 

4) Remove the internal circlip, and remove the manual valve 

5) Remove the O-rings and discard them. Replace with new 

and seal washer. 

ones during reassembly. 

[I] SOCKET BOLT A 

/ 
[2] SOCKET BOLT B (2) 

m L 
VALVE SPRING 

\ 61 
SPRING GUIDE 

STEEL BALL 
31 

141 
DOWN RELIEF 
VALVE SEAT [3] O-RING 

Do not reuse. 
1 I 

[I] SEAL WASHER 

[5] MANUAL VALVE 

[4] INTERNAL ClRCLlP 

1 2-25 



7) Apply a small shot of air pressure to the oil hole in the 
spool valve cap to remove the valve B. Remove the valve 
B from the spool valve cap. 

8 )  Remove the O-rings from the spool valve cap and valve 
B and discard them. Replace the O-rings with the new 
ones during reassembly. 

9) Remove the spool valve from the valve body 
Check the backup ring on the spool valve for damage 
and scratches. Replace the backup ring if it is damaged 
or scratched. 

I 

121 
DRIVER BIT, 2.8 mm 
(Commercially available) 

OL VALVE 

1 DO not reuse. I 

OOL VALVE 

1 2-26 
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10)Process a piece of piano wire of 1.5 mm in diameter as 
shown. 

11)Set the processed wire in the holes in both sides of the 
sleeve as shown, and secure the wire by inserting the 10 
mm bolt into the sleeve. Remove the sleeve from the 
valve body by pulling the wire with care not to damage 
the valve body. 

Remove the O-ring from the sleeve and discard it. 
Replace the O-ring with a new one during reassembly. 

12)Set the valve body as shown. Apply a small shot of air 
pressure to the manual valve installation hole to remove 
valve B. Remove the valve B from the valve body 

13)Remove the O-ring from the valve comp. B. Replace the 
O-ring with a new one during reassembly. 

[l] About 50 mm (1.0 in) 

6 
\ 3 - 4 mm (0.12 - 0.15 in) 

I [2] PIANO WIRE 

- \  
[3] 10 mm BOLT 

[4] SLEEVE 

[5] O-RING 
1 DO not reuse. 
I I 

r21 VALVE B [l] O-RING . -  
I j Do not reuse. 1 

T- 
I 2-27 
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c. INSPECTION 
DOWN RELIEF VALVE SEAT 

Check the down relief valve seat, spring guide and spring for 
wear or damage. Replace the down relief valve seat, spring 
guide or spring if damaged or worn. 

CYLINDER, PISTON, FREE PISTON 
Check the piston rod for damage and being bent. Replace 
the piston rod with a new one if necessary. 

Check the inner and outer surfaces of the cylinder for dam- 
age and scratches. Replace the cylinder with a new one if it 
is damaged or scratched. 

[ l ]  SPRING P 
[2] SPRING GUIDE w w 
DOWN RELIEF 
VALVE SEAT 

I [ l ]  FREE PISTON [2] CYLINDER 

I 

MANUAL VALVE SEALING CUP 
Check the manual valve and seal washer for wear or dam- 
age and deterioration. Replace if it is damaged or deteriorat- 
ed. 

SPOOL VALVES 
Check the sliding surface of the valve B, spool valve, sleeve 
for damage, scratch and wear. Replace if necessary. 

[l] SEAL WASHER 
/ 

I [ l ]  SLEEVE 

VALVE 

1 [3] VALVE 8122) 
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Standard Service limit 

1 10 mm (0.4 in) I 6 mm (0.2 in) I 

Armature 
1) Check the armature for wear or damage. Replace if nec- 

essary. 

2) Visually inspect the commutator surface for dust, rust or 
other damage. If necessary, wipe it with a clean lint-free 
cloth or dress with a fine emery cloth. 

3) Measure the mica depth. If the grooves are clogged, 
clean the grooves and measure the depth again. If the 
measurement is less than the service limit, replace the 
armature. 

1 Service limit I 0.8 mm (0.03 in) I 
~ ~~ ~ 

4) Check the bearing for play. Replace the armature if it has 
excessive play or abnormal noise. 

5) Check for continuity between each segment. If an open 
circuit exists between any two segment, replace the 
armature. 

6) Check for continuity between the commutator and arma- 
ture coil core. If continuity exists, replace the armature. 

7) Check for continuity between the commutator and arma- 
ture shaft. If there is continuity, replace the armature. 

1 2-29 
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d. REASSEMBLY 
VALVE BODY 

ZAUTION: 
Do not reuse O-rings. 
Do not use a shop towel, cloth, gloves, etc during 
reassembly. 
Assemble the parts with care not to let the foreign 
particles and dirt enter the valve body and gear pump 
assembly. 

3 : Apply ATF. 

,[2] DRIVE JOINT 

[3] SOCKET BOLT A (2) 
5 N*m, (0.5 kgf-m, 3.6 Ibf'ft) 

[l] SOCKET BOLT B 
5 N-m, (0.5 kgf-rn, 3.6 Ibf-ft) 

1251 
VALVE SPRING 

[4] GEAR PUMP ASSEMBLY 

SPRING GUIDE 

[5] SEAL WASHER 
STEEL BALL 

DOWN RELIEF 
VALVE SEAT 

MANUAL VALVE 

O-RING 1.5 x 6.5 mm (2) 

[16] BACKUP RIN 

[14] O-RING 1.5 x 10.7 m 

[12] O-RING 1.5 x 15.5 mrn [ll] O-RING 1.5 x 19.5 mm 

12-30 
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1) Clean the parts in fresh ATF, and blow each port of the 
parts with compressed air. Check that the parts are free 
from contamination with dust and dirt before reassembly. 

2) Apply ATF to a new O-ring, and install it on the valve B. 
3) Apply ATF to the valve B and install the valve B in the 

4) Apply ATF to a new O-ring, and install it on the sleeve. 

5) Set the new backup ring on the spool valve and apply 

6) Install the spool valve in the sleeve noting the installation 

7) Apply ATF to the sleeve, and install the sleeve in the 

valve body noting the installation direction. 

ATF to the outer surface of the spool valve. 

direction. 

valve body noting the installation direction. 

8 )  Apply ATF to a new O-ring, and install it on the valve B. 

9) Apply ATF to the valve B and install it in the spool valve 

10)Apply ATF to the new O-rings, and install the O-rings on 

1l)Tighten the spool valve cap to the specified torque using 

cap noting the installation direction. 

the spool valve cap. 

the commercially available 2.8 rnm driver bit. 

TORQUE: 22 N *m (2.2 kgf Om, 16 Ibf a f t )  

W L .  [l J VALVE B 

1.5 x 10.7 mm 

[1] VALVE B [2] SLEEVE SPOOL 
VALVE 

W / 1.5 x 10.7 mm 
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12)Apply ATF to the sealing washer, and set it in the valve 
body at right angles. Be careful not to set it at an inclined 
angle, which can lead to the sealing washer collapsing. 

13)Apply ATF to two new O-rings, and install the O-rings on 
the manual valve. 

14)Tighten the manual valve to the specified torque, and set 
the internal circlip in the groove in the valve body secure- 

TORQUE: 1.7 N-m (0.17 kgf-m, 1.2 Ibf-ft) 
ly. 

ATF to a new O-ring, and install it on the down 
relief valve seat. 

16)Apply ATF to the down relief valve seat and install it in 

17) Install the steel ball, spring guide and the valve spring in 

18)Apply ATF to the two new O-rings and install the O-rings 

the valve body 

the down relief valve seat. 

in the valve body in the positions shown. 

19)lnstall the gear pump assembly in the valve body by 
aligning the projection at the bottom of the gear pump 
assembly with the positioning hole in the valve body with 
care not to let the O-rings come out of position in the 
valve body 

TORQUE: 5 N -m (0.5 kgf Om, 1.3 Ibf O f t )  

20)Tighten the socket bolts to the specified torque. 

[ l ]  SEAL WASHER 

D-RING 
1.2 x 5.8 mm 

u/ 2.4x9.8mm 

I ' /  
[4] INTERNAL ClRCLlP 

PI 
SOCKET BOLT A (2) 

11 1 
SOCKET BOLT B 

I 

\ '  

[ill VALVE SPRlN 

[9] STEEL BALL 

1.5 x 6.5 mm 

[5] POSITIONING 

[el 
PROJ 
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39 N-m, (4.0 kgf*m,29 Ibf-ft) 

CYLINDER, PISTON 
CAUTION: 

[2] UPPER JOINT METAL 

Do not reuse O-rings and dust seal. 
Do not use a shop towel, cloth, gloves, etc when 
reassembly. 
Assemble the parts with care not to let the foreign 
particles and dirt enter the valve body and gear pump 
assembly. 

1) Clean the parts in the fresh ATF. Check that the parts are 
free from contamination with dust and dirt before 
reassembly. 

3 : Apply ATF. 

-f \ I/( 191 / [8] BACKUP RING 
O-RING 2.4 x 27.7 mm 

DO not reuse. 1 
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131 
N+------ 0-R I N G 

I 2.4x27.7 mm 

2) Apply ATF to two new O-rings, and install the O-rings in 
the valve body. 

Install the smaller O-ring in the lower groove and the 
larger O-ring in the upper groove of the valve body. 

3) Apply ATF to a new O-ring and backup ring, and install 
them on the free piston. 

4) Apply ATF to a new O-ring and install it on the piston rod. 

5) Apply ATF to the inner wall of the cylinder. 

6)  Install the free piston in the cylinder and pour fresh ATF 
to the free piston. 

7) Install the piston rod in the cylinder from the chamfered 
ends at the inside of the cylinder and push in the piston 
rod until the piston rod end aligns with the cylinder end as 
shown. 

CAUTION: 
Take care not to damage the free piston O-ring and 
backup ring and the piston rod O-ring. 

I 111 
O-RING 
2.0 x 43.5 mm - 

[3] VALVE BODY 
I 

[l] FREE PISTON 
/ w, [2] BACKUP RING 

A ,[l] PISTON ROD 

[2] O-RING 2.0 x 28.5 mm L / -  

-m 
[3] FREE PISTON 

[4] CHAMFERED 

[5] CYLINDER 
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8) Apply ATF to a new O-ring, and install it in the lower 
groove in the outer tube. 

9) Apply ATF to the new dust seal. Holding it with your fin- 
gers so that it shapes "U" and install it in the upper 
groove in the outer tube. 

10)Attach a thin sealing tape around the threads at the enG 

11) Install the cylinder/piston assembly in the outer tube. 

of the piston rod. 

If it is hard to install the piston rod end in the outer 
tube, apply ATF to the piston rod end, then insert the 
piston rod into the outer tube by turning the outer tube. 
Take care not to push the piston rod into the cylinder 
with force. 
When the piston rod is pushed into the cylinder with 
force, push in the free piston in the cylinder as full as it 
goes with the threaded part of the piston rod facing 
down and by holding the outer tube and cylinder 
securely. 

12)After installation, remove the sealing tape from the 
threads at the end of the piston rod. 

2.4 x 12.3 mm 

~ 

PI 
Attach a thin sealing tape 
around the threads. 

\ [ l ]  OUTER TUBE 

J 

131 / 
CYLINDE WPISTON 
ASS EM BLY 
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13)Turn the piston rod of the outer tube/piston rod assembly 
upside down and check whether the piston rod is extend- [ l ]  Pour ATF up to the top edge. n ed fully. I 

14)Pour fresh ATF into the cylinder and outer tube up to the 
top edge of the cylinder and outer tube. 

[2] OUTER TUBE 

/ 
[3] CYLINDER 

15)lnstall the valve body on the outer tube that had been 
filled with ATF in 14, and tighten the valve body. 

Install the valve body with care not to spill ATF from 
the outer tube/piston rod assembly. 

PI / 
VALVE BODY 
ASSEMBLY 
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16)Hold the valve body in a vise as shown. Taking care not 
to tighten the vise too tight as it damages the valve body 

17)Tighten the outer tube to the specified torque. 

TORQUE: 152 N*m (15.5 kgf*m, 112 Ibfoft) 

POWER TILT MOTOR 
CAUTION: 

Do not reuse the O-ring. 
Do not use a shop towel, cloth, gloves, etc when 
reassembly. 

4 [2]5 mm SCREW(2) 
\ 

[l] ARMATURE 
Remove burrs from the 
armature shaft with a fine 

[3]YOKE 
Make sure there is no 
metallic material (e.g. wash- 
er, etc.) on the magnets 
before installation. 
After installing the yoke, 
lightly tap on the outer sur- 
face of the yoke with a plas- 
tic hammer (for snug fitting 
of the armature bearing). 
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1) Set the brushes on the each holder. 

2) Apply grease to the bearing and oil seal lip and install the 
armature. 

Remove burrs from the armature shaft with fine emery 
paper before assembly. 
Take care not to damage the oil seal during assembly. 

3) Set the brush springs over the mounting pins of the brush 

4) Set the lower straight part of the brush spring in the 

5) Set the upper straight part of the brush spring on the 

holder. 

groove of the brush holder. 

hook of the brush holder. 

6) Set a new O-ring on the brush holder. 

7) Make sure there is no metallic material (e.g. washer, etc.) 
on the magnets before installation. 

8) Hold the armature shaft and install the yoke by aligning 
its projection with the concave in the brush holder. 

9) Tighten the two screws securely. After tightening, be sure 
there is no lifting between the yoke and brush holder. 

10)After assembly, lightly tap on the outer surface of the 
yoke with a plastic hammer (for snug fitting of the arma- 
ture bearing). 

PI 
MOUNTING 
PIN 

[l] HOOK 
\ 

[31 
BRUSH 
SPRING 
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11)Loosen the manual valve by turning it 3 turns or more. 

12)lnstall the drive joint in the position of the gear pump 
assembly as shown. 

13)Fill the gear pump chamber with the fresh ATF up to the 
upper edge of the chamber. If the ATF in the valve body 
contains air bubbles, remove the air bubbles using an oil 
bottle or equivalent tool. 

Do not pour ATF into the valve body gear pump cham- 
ber quickly. Pour the fluid slowly. 
Trapped air in the system causes faulty operation. 
Remove the air bubbles in the fluid securely. 

14)Apply ATF to a new O-ring, and install it on the power tilt 
motor assembly. 

15) Install the power tilt motor assembly on the valve body so 
that the power tilt motor wire is at the outer tube side and 
align the motor shaft with the groove of the drive joint as 
shown. 

~~~ 

[l] DRIVE JOINT 

[2] Pour ATF up to the top edge. 

[I1 
MOTOR SHAFT 

2.4 x 66.6 mrr 

[3] DRIVE JOINT 
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16)Apply ATF to a new O-ring, and install it on the power tilt 
motor assembly. 

17)lnstall the oil tank on the power tilt motor assembly so 
that the oil hole cap bolt mounting hole is at the motor 
wire side. 

18)Set the wire band clip on the clip bracket, and secure the 
motor wire. 

19)Tighten the two socket bolts to the specified torque. 

TORQUE: 4.4 N*m (0.45 kgf-m, 3.3 Ibf-ft) 

e. ATF FILLING 
1) Using a syringe or equivalent tool, add approximately 30 

cm3 (1.01 US 02, 1.06 Imp 02) of ATF slowly through the 
oil filler port of the oil tank. 

Wipe up any spilled ATF thoroughly. 
Be sure that the oil hole cap bolt is not tightened. 

3) Connect a fully charged battery, power tilt relay, power tilt 
switch, the motor so that the power tilt assembly can be 
operated. 

4) To bleed air the ATF, lean the power tilt assembly to the 
left, viewed from the oil filler port side, several times slow- 
ly at an angle of 10" to 30" as shown. 

5) Push the "DN" side of the power tilt switch and compress 
the piston rod fully. 

6) Using a syringe or equivalent tool, add ATF slowly until 
the fluid flows out of the oil filler port of the oil tank. 

2) After adding ATF, tighten the manual valve securely. 

[2] SOCKET BOLT (2) 

I [l] CLIP BRACKET [3] OIL TANK 

I 
I 

[5] WIRE BAND CLIP 

I41 
O-RING 
2.0 x 62.5 mm 

111 Compress ~ y .  121 
Add ATF up to the edge 
of the oil filler port. 

1 2 4  
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7) Lean the power tilt assembly to the side as shown with 
the piston rod fully compressed. Push the "UP" side of 
the power tilt switch and extend the piston rod approxi- 
mately 50 mm (2 in) from the end of the piston rod. 

8 )  With the power tilt assembly inclined to the side, add ATF 
to the oil tank slowly until the fluid flows out of the oil filler 
port by using a syringe or equivalent tool. 

9) Push the "UP" side of the power tilt switch with the power 
tilt assembly inclined to the side, and extend the piston 
rod an additional 50 mm from the end of the piston rod. 

10) With the power tilt assembly inclined to the side, add ATF 
to the oil tank slowly until the fluid flows out of the oil filler 
port by using a syringe or equivalent tool. 

11 1 
Extend approx. 50 mm from 
the fully compressed position. 

PI 
Add ATF up to the edge 
of the oil filler port. 

/ 

[l] Extend an additional 50 mm. 

PI 
Add ATF up to the edge 
of the oil filler port. 
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11)With the power tilt assembly inclined to the side, push the 
"UP" side of the power tilt switch and extend the piston 
rod as far as it goes. 

12) With the power tilt assembly inclined to the side, add ATF 
to the oil tank slowly until the fluid flows out of the oil filler 
port by using a syringe or equivalent tool. 

[l] Extend fully. h 
P I  
Add ATF up to the edge 
of the oil filler port. \\ 

13)Set the power tilt assembly upright. Using a syringe or 
equivalent tool, catch the ATF flowing out of the oil filler 
port of the oil tank until the fluid level is at the edge of the 
filler port. 

I 

14)Check whether the ATF level is at the edge of the filler I 
port. 

I 

r11 
Add ATF up to the edge 
of the oil filler port. 1 I 
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15)lnstall a new O-ring on the oil hole cap bolt and tighten 
the oil hole cap bolt to the specified torque. 

TORQUE: 1.1 N-m (0.11 kgf-m, 0.83 Ibf-ft) 

16) Push the "UP" side and "DN" side of the power tilt switch, 
and check to see that the piston rod moves smoothly. 

17) Disconnect the motor connector, battery, power tilt relay 
and switch. 

g. UPPER JOINT METAL INSTALLATION 
1) Install the lock nut and upper joint metal against the pis- 

ton rod. 
Be sure that the piston rod end is not protruding from 
the upper joint metal. 

2) Holding the upper joint metal, tighten the lock nut to the 
specified torque. 

TORQUE: 41.5 N*m (4.2 kgf-m, 30 Ibf-ft) 

3) Set the upper joint metal at the installation angle shown. 

f. HYDRAULIC PRESSURE INSPECTION 
After assembling the power tilt assembly, perform the 
hydraulic pressure inspection. Install the power tilt assembly 
after the hydraulic pressure inspection. 

Extend the piston rod of the power tilt assembly fully after 
operating (moving up and down) the piston rod several 
times. 
Remove the power tilt assembly if it is mounted (P. 12-13). 
Connect each engine side cable and motor 2P connector 
so that the power tilt assembly can operate while it is iso- 
lated from the outboard motor. 
Check the ATF level in the power tilt assembly oil tank. It 
must be at the specified level (P. 12-42). 
Perform the cylinder upper chamber side and lower 
chamber side hydraulic pressure inspection using the 
special tools. 

[2]LOCKNUT / P/ 1 
[ l ]  For upper chamber side 
h Is. TOOL] 

GAUGE JOINT A 
07OPJ-V150100 

[2] For lower chamber side 
h 

[ S. TOOL) 

GAUGE JOINT B 
07OPJ-V150200 
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HYDRAULIC PRESSURE 
(Lower chamber side) 

LOWER CHAMBER SIDE HYDRAULIC PRESSURE 
1) Remove the internal circlip, manual valve and sealing 

washer from the valve body. Install the special tool 
(gauge joint body B) and the sealing washer, and tighten 
the special tool to the specified torque. 

TORQUE: 1.7 N-m (0.17 kgf-m, 1.2 Ibf-ft) 

4.26 - 5.00 MPa 
(43.5 -51 .O kgf/cm*, 

619 - 725 psi) 

:AUTION: 
Be sure to remove the manual valve with the pis- 

A small amount of ATF flows out after removing 

Install the sealing washer securely not to let it col- 

ton rod fully extended, or ATF spurts out. 

the valve. Install the special tool quickly. 

lapse in the valve body. 

2) Attach a commercially available pressure gauge to the 
special tool that is set in the valve body 

Use the pressure gauge which measures 20 Mpa (200 
kgf/cm2, 2,800 psi) or above . 
Be sure that the ATF level in the oil tank is at the spec- 
ified level (P. 13-42). 

[2] INTERNAL ClRCLlP 
[l] MANUAL VALVE 

/ WASHER - 
PI 
SEALING 

(S. TOOL] / 
[5] GAUGE JOINT B 

07OPJ-V150200 

141 
PRESSURE GAUGE 
(Commercially available) 

11 1 
Extend fully. 

t:i; 
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HYDRAULIC PRESSURE 
(Upper chamber side) 

UPPER CHAMBER HYDRAULIC PRESSURE 
1) Remove the gauge joint body B that is for measurement 

of the lower chamber hydraulic pressure from the valve 
body Install the gauge joint body A that is for measure- 
ment of the upper chamber hydraulic pressure in the 
valve body. Tighten the special tool to the specified 
torque. 

TORQUE: 1.7 N-m (0.17 kgf-m, 1.2 Ibf-ft) 

CAUTION: 
Be sure to remove the special tool with the piston 
rod fully extended, or ATF spurts out. 
A small amount of ATF flows out after removing 
the gauge joint body B. Install the gauge joint 
body quickly. 
Install the sealing washer securely not to let it col- 
lapse in the valve body 

3.74 - 4.73 MPa 
(38.2 -48.3 kgf/cm*, 

543 - 687 psi) 

2) Attach a commercially available pressure gauge to the 
special tool that is set in the valve body. 

Use the pressure gauge which measures 20 Mpa (200 
kgf/cm*, 2,800 psi) or above. 
Be sure that the ATF level in the oil tank is at the spec- 
ified level (P. 12-42). 

[ S. TOOq 

[ l ]  GAUGE JOINT B 
07OPJ-Vl50200 

141 
SEALING WASHER 

[3] GAUGE JOINT A 
07OPJ-V150100 ' 1  [S.T003 

PI 
PRESSURE GAUGE 
(Commercially available) 

[l] Compress fully. 

12-45 



BF8D-BF9.9D-BFl O D  

4) Push the "UP" side of the power tilt switch and extend the 
piston rod fully. 

5) Remove the special tool and pressure gauge from the 
valve body Install the sealing washer, manual valve and 
the internal circlip in the valve body. 

CAUTION: 
Be sure to remove the special tool with the piston 
rod fully extended, or ATF spurts out. 
A small amount of ATF flows out after removing 
the tool. Install the manual valve quickly. 
Install the sealing washer securely not to let it col- 
lapse in the valve body. 

6) Tighten the manual valve to the specified torque. 

TORQUE: 1.7 N*m (0.17 kgf*m, 1.2 Ibf*ft) 

7) With the piston rod fully extended, check whether the 
ATF level is at the edge of the filler port of the oil tank (P. 
12-42). If the oil level is low, add ATF up to the edge of 
the filler port. 

8) Install the power tilt assembly (P. 12-47). 

:11 
SEALING WASHER \ [2] MANUAL VALVE 

I 

ix- 1 PI 
INTERNAL ClRCLlP 

070P J-V1 501 00 

[41 / 
PRESSURE GAUGE 
(Commercially available) 
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g. INSTALLATION 
Apply marine grease to upper cylinder bushing. 

Set the power tilt assembly to the swivel case as shown 
and install the upper cylinder pin and secure the 15 mm 
external circlip. 

Apply grease to the lower cylinder bushings and lower 
cylinder collar, and install them on the power tilt assem- 
bly. 

Install the distance collar on the lower cylinder collar and 
set the lower mount of the power tilt assembly between 
the stern bracket. 

Install the 8 x 203 mm hex. bolt, 8 mm washer and 8 mm 
self-locking nut. 

Pass the motor wire harness through the left stern brack- 
et and set the motor wire bushing by aligning the boss of 
the bushing with groove on the left stern bracket as 
shown. 

[l] UPPER CYLINDER PIN 

PI 
LEFT 
STERN 

\ w 

- -  A 
15 mm EXTERNAL 

[4] 8 x 203 mm 
HEX. BOLT 

[5] ADJUSTING 

[13] 8 mrn SELF-LOCKING NUT' 7 \ \T . -c  IB))u 
[12] 8 rnm WASHER 

[ll] POWER TILT ASSEMBLY 

[lo] DISTANCE COLLAR 

[9] LOWER CYLINDER BUSHING 

[8] 6 x 8 rnm SCREW 
LOWER CYLINDER 

\ 

[7] GROUND WIRE COLLAR 
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6) Connect the ground wire to the power tilt assembly by 
tightening the 6 x 8 mm screw. 

7) Secure the motor wire with the wire band and wire band 
clip as shown. 

6 x 8 m m  
[ l ]  GROUND WIRE SCREW 

~1 
5 mm 
MAX. 

[8] WHITE TAPE / 
Clamp the center of the white tape 
position of the motor wire. 

PI 
POWER TILT 
MOTOR WIRE 

PI 
5 mrn (0.2 in) 
MAX. 

[9] WIRE BAND CLIP 

(0.2 in) 

r41 
FRONT 

[5] WHITE TAPE 
Clamp the center of the white 
tape position of the motor wire 

[6] WIRE BAND 

8) After assembly, check the power tilt operation. Loosen 
the manual valve and check the manual tilting operation. 

Clicking sound can be heard when the outboard motor 
is tilted up fast with the manual valve set in the TILT 
position. Note that this is normal. When the tilt up 
speed is fast, the sound is mechanically produced as 
the free piston failed to synchronize with the piston. 

1248 
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I 1. REMOTE CONTROL BOX I 
1, REMOTE CONTROL BOX 
a. DlSASSEMBLYElEASSEMBLY 

ELECTRICAL EQUIPMENT 
See page 2-17 for wire connection. 

121 
[l] WIRE BAND EMERGENCY STOP 

SWITCH 
INSPECTION: P. 14-10 of 
the base shop manual 

[9] WARNING BUZZER 

the base shop manual 
INSPECTION: P. 14-10 Of - 

5x8mm 
SELF-TAPPING 

CORD CLAMP 
PLATE 

14-1 
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1 1 Light green 

CONTROL LEVER 
Type with power tilt 

141 
5 X 10 mm SCREW 131 

LEVER SPRING 

White/black Light blue 

r11 
LEVER 

i PI 
5X12mm 

SCREW \ 
SELF-TAPPING 

\ 
\ 

[51 
\ 
\ LEVERSETPLATE 

GRIP 

RELEASE LEVER 

[ l l ]  POWER TILT SWITCH 

P O I  
CONTROL LEVER 

[91 
WIRE CLIP 

181 
5 x 12 mm SCREW 

m LEVER CAP 

b. INSPECTION 
POWER TILT SWITCH 

Check for continuity between the terminals according to the 
table below. 
There should be continuity between 0-0. 

I up I * I I 
I Neutral I I I I 
I DOWN I 1 - 1  
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1 1. TILLER HANDLE 2. POWER TILT SWITCH I 
r11 
POWER TILT 
SWITCH WIRES 

1 I TILLER HANDLE 
a. REMOVAL 
1) Remove the engine cover and disconnect the power tilt 

2) Remove the power tilt switch wire from the motor: 
- Open the wire clamps and wire band clip. 
- Remove the spiral protectors. 
- Remove the corrugated protector. 

switch wire connectors. 

[2] CONNECTORS 

[81 
WIRE 

r71 
POWER TILT SWITCH I 

r6i / WIRE HARNESS 
r51 
LOWER SPIRAL 
PROTECTOR (2) 

CORRUGATED 
PROTECTOR 
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HARNESS \ /, PI ID 

b. INSTALLATION 
Installation is the reverse order of removal. 

Route the power tilt switch wire along the main wire har- 
ness. 

Wrap the wires with the lower spiral protector (shorter) 
starting from the branch point of the main wire harness as 
shown. 

Cover the motor and switch wire with the corrugated pro- 
tector and set it in the place as shown. 

Secure the wires covered with the spiral protector with 
the wire clamp (two places) and wire band clip (one 

Secure the power tilt switch and motor wire with the wire 
band clip at the center of the marking tape points as 

[3] SPIRAL PROTECTOR 

the power tilt relay mount 
rubber as shown. 

place). Put the spiral protector to 141 
POWER TILT 
RELAY MOUNT 

\ RUBBER 
shown. 

11 1 
CORRUGATED 
PROTECTOR 
Set the corrugated protector so 
that its end is approximately 
5 mm (0.2 in) above the end of 
the connector bracket B. 

\ . . - - - -. . 

PI 
CONNECTOR w-" 

I - 

[12] POWER TILT r i  01 \ a- 
/ 

\ 181 
MAIN WIRE 
HARNESS \ 

m SPIRAL PROTECTOR 
Wrap the wires starting from the 

MOTOR WIRE [9] WHITE TAPE 
HARNESS Clamp the center of the white tape harness. 

branch point of the main wire 

position of the power tilt motor wire 
and power tilt switch wire. 
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UP 

Neutral 

2. POWER TILT SWITCH 
a. INSPECTION 

The power tilt switch test can be performed with the switch 

Check for continuity between the terminals according to the 
table below. 
There should be continuity between 0-0. 

installed on the tiller handle. 

0 0 
I ~ Light green White/black Light blue 

~ I I 
DOWN 0 I 0 

l.11 
SPIRAL 

121 
ENGINE 

[31 BOLT 
POWER TILT 
SWITCH WIRE 161 

STARTFR CWITPU rn -. . . b.. -... . -. rn 

OUSING \ HARNESS 
7 A l  

4xlOrnrn 

SCREW(4) 
SELF-TAPPING 

151 
POWER 
TILT 
SWITCH 

15-3 
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I 1. POWER TILT RELAY I 
1 POWER TILT RELAY 
a. REMOVAL 
1) Remove the engine cover (P. 5-1 of the base shop manu- 

al). 

2) Open the wire band of the 13 mm wire clamp and free the 

3) Remove the 2P and 3P connectors from the connector 

4) Remove the 6 x 12 mm flange bolt and connector bracket 

wires. 

bracket and disconnect them. 

if necessary. 

[2] STARTER CABLE 

POWER TILT MOTOR WIRE 

PI 
POWER TILT RELAY WIRE 
HARNESS 

191 

\ 
See P. 16-2 

[4] 13 mm WIRE CLAMP 

[5] CONNECTOR BRACKET 
[S] 3P CONNECTO 

61 BREATHER TUBE 
[7] 2P CONNECTO 
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Disconnect the power tilt relay connectors from the power 
tilt switch wire (Tiller handle type) or main wire harness 
(Remote control type). 

Pull the power tilt relay wires from the starter case B and 
remove the power tilt relay with the rubber mount 
attached. 

Remove the 6 x 14 mm flange bolts and power tilt relay 
bracket if necessary. 

[l] Tiller handle type: 

[2] MAIN WIRE HARNESS 

131 I 
131 POWER TILT RELAY WIRE 
POWER TILT RELAY WIRE HARNESS 
HARNESS 

/ \  

BRACKET 

16-2 



BF8D.BF9.9DoBFl O D  

b. INSPECTION 
1) Check for continuity between the terminals: 

There should be continuity between the Light green 
and Black terminals. 
There should be continuity between the Blue and 
Black terminals. 
There should be no continuity between the White and 
Black terminals. 

2) Measure the resistance between the terminals. 

There should be 44.0 - 48.5R between the Green and 
Black terminals. 

There should be 44.0 - 48.59 between the Light blue 
and Black terminals. 

3) Connect the battery to the Light blue (+) and Black (-) ter- 
minals and check for continuity between the terminals. 

There should be continuity between the White and 
Blue terminals. 

4) Connect a battery to the Light green (+) and Black (-) ter- 
minals and check for continuity between the terminals. 

There should be continuity between the White and 
Green terminals 

[6] LIGHT BLUE 

[5] LIGHT GREEN 

I4IGREEN [3] BLUE 
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c. INSTALLATION 
Install the power tilt relay in the reverse order of removal 

Secure the relay wires in the holders on the starter case 
B as shown. 
Clamp the wires with the 13 mm wire clamp as shown. 

t41 
POWER TILT RELAY 
WIRE HARNESS [3] MAIN WIRE HARNESS 

[l] Tiller handle type: 
[2] POWER TILT RELAY 

[51 
POWER TILT RELAY 

161 I 1 POWERTILTMOTOR 
t41 HARNESS 
POWER TILT RELAY WI 
HARNESS 

[7] STARTER CABLE 

181 13 mm WIRE CLAMP 

[ l l ]  3P CONNECTOR 

[9] BREATHER TUBE 

[lo] 2P CONNECTOR 

WIRE 

164 



17. WIRING DIAGRAM BF8DBF9.9D.BFl OD 

TILLER HANDLE TYPE WITH POWER TILT 
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Lb W/BI Lg E a a 3  NEUTRAL 
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No.2 No. 1 
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REMOTE CONTROL TYPE WITH POWER TILT 

TO LIGHT 
S"/ITCH TACHOMETER VOLTMETER 

FLYWHEEL 
SE THERMAL 
VALVE HEATER 
COIL 

CHARGE 
COIL 
(1 2v-12A) 

II 

SE THERMAL 
VALVE HEATER 

8 0  

$ METERHARNESSA MERHARNESSB 
BAlTERY f THERMO 

SENSOR 
(OVERHEAT) 

e 
OIL 
PRESSURE 
SWITCH 

EMERGENCY 
STOP SWITCH 

BVR-BVR 
B E  
I l l  ! 

GROU~ID I! STARTER 
MOTOR I I  I I  

BLUE 
/ 1 I CONNECTORBRACKET 

GREEN 

GROUND \ 
Or-Gr 

BVG-WG 

BI - BI 
BW-BW 

NEUTRAL S W C H  TI 

I I I I I I  1 I I CDI UNIT 
NEUTRAL 
SWITCH 

JROUND 22 
? ?  

POWER TILT RED 

REGULATOR/ 
RECTIFIER 

BI - 
W- 
Gr - 
Gr- 

Y/BI - 
BrM- 

I I I  INDICATOR 
LIGHT 

.. _.- 

/ I  + t I I  I I I I I I  I I 

1 I 

No. 1 
SPARK 
PLUG I 

BI BI 1 
EMERGENCY STOP S W C H  POWERTILT SWITCH IGNITION SWITCH 

Lb W 5 I  Lg 
UP 0--0 

DOWN C F - 0  

BI I BUCK 
Y IYELLOW 10 IORANGE 

I Br I BROWN 

GROUND 
LOCK PLATE LIGHT GREEN 
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  Note: Make sure to select  √√ Shrink to fit in the  
 printer dialog box when printing wiring diagrams. 
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