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5. After adjustment, remove backlash measuring tool, turn gear 

case upside down, and check that drive shaft can be turned 

by hand smoothly.

 If not, reduce shim thickness 0.05mm and adjust backlash 

again.

 •   When removing backlash measuring tool, 
loosen nut, and remove from forward (A) 
gear bearing while tapping shaft lightly with 
plastic hammer.

 •   If engagement of bevel (A) gear with pinion 
(B) gear is imperfect, they may produce 
abnormal noise when turning drive shaft. In 
such case, reduce shim thickness 0.05mm.

1. Check that OBM grease is applied to housing ass'y oil seal.

2. Attach washer  and propeller shaft ass'y to propeller shaft 

housing ass'y.

3. Apply grease to new O-ring.

4. Apply grease to push rod  and spring retainer , and 

install them to propeller shaft .

5. Attach propeller shaft housing ass'y  to gear case, and 

tighten bolts  to specified torque.

Propeller Shaft Housing Bolt  :
   13 N · m (9 lb · ft) [1.3 kgf · m]

 •   Use grease to prevent push rod from falling 
out.

 •   When installing housing ass'y to gear case, 
tighten upper and lower bolts in 2 or 3 steps 
evenly to specified torque.
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1. Put new gasket , water pump guide plate  and impeller 

.

2. Apply small amount of OBM grease to recess of drive shaft, 

and put pin in it temporarily.

3. Bring impeller  groove to pin  and install impeller to drive 

shaft.

When reusing impeller, install it so that it rotates 
in original direction.

1. Remove pump case (lower) and apply LITHIUM grease to 

oil seal.

2. Attach new O-ring  and pump case (lower) .

Use new rag to clean drive shaft, before 
installation.
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4. Attach pump case liner  to pump case (upper) , and 

apply grease to interior of pump case liner .

Bring pump case liner projection  to pump 
case (upper) groove .

5. Install pump case (upper) ass'y  on the gear case, and 

tighten bolts  in two or three steps to specified torque.

Apply grease to interior of pump case liner, and 
install pump case (upper) by pushing it down 
with hand while turning drive shaft clockwise.

Pump Case (Upper) Bolt  :
   6 N · m (4 lb · ft) [0.6 kgf · m]

Cam Rod Bushing Bolt :
   6 N · m (4 lb · ft) [0.6 kgf · m]

6. Install cam rod ass'y  as shown.

Be careful of direction of cam rod.
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7. Feed gear oil to specified quantity . "Refer to Chapter 3."

Per fo rm " Inspec t ion o f Gear Case (A i r 
Leakage)" in Chapter 3 if necessary.

 •   Connect water pipe securely. Move flywheel 
a little or shift gear into forward (F), install 
propeller, and turn propeller shaft clockwise to 
engage spline.

 •    Align shift rod into connector.
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Spring Pin Tool B (ø3.0) :
    P/N. 345-72228-0

     "UL" Transom ModelA

1. Attach lower unit ass'y to drive shaft housing, and tighten 

lower unit installation bolts (nuts)  to specified torque.

Gear Case Installation Bolt (Nut)   :
   11.5 N · m (8.5 lb · ft) [1.2 kgf · m]

2. Set both engine side and gear case side gear shifts to 

neutral (N).

3. Connect shift rod and cam rod with new spring pin.
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4. Apply OBM grease to propeller shaft .

5. Attach thrust holder , propeller , washer  and 

propeller nut to propeller shaft . Put a piece of wooden 

block between anti-cavitation plate and propeller to prevent 

rotation of propeller, and tighten propeller nut to specified 

torque.

7. Check gear oil level. "Refer to Chapter 3."

6. Turn propeller nut to tightening direction to align one of 

grooves to propeller shaft hole, and attach split pin .

Propeller Nut  :
   12 N · m (9 lb · ft) [1.2 kgf · m]

Perform "Inspection of Lower Unit (Air Leakage)" 
in Chapter 3 if necessary.

If propeller nut groove cannot be aligned with 
split pin hole, loosen nut and repeat steps 6 and 
7.
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Ref. 
No. Description Q'ty Remarks

1 Drive Shaft Housing Ass’y (S) 1 for Transom S
Drive Shaft Housing Ass’y (L) 1 for Transom L&UL

2 Guide Plate 1
3 Screw 2
4 Oil Seal 12-28-5 1 Do not reuse.

5 Drain Bolt 14-14 1
6 Washer 14.5-24-1 1
7 Dowel Pin 6-12 2
8 Grommet 10.7-3.5 1
9 Idle Exhaust Port Cover 1

10 Idle Exhaust Port Gasket 1 Do not reuse.

11 Bolt 6
12 Apron Ass’y 1
13 Tapping Screw 5-30 2
14 Grommet 12.7-16.2 1
15 Extension Housing 1 for Transom UL
16 Bolt 6-35 4 for Transom UL
17 Drive Shaft Bushing (UL) 1 for Transom UL
18 Stopper 1 for Transom UL
19 Bolt 2 for Transom UL
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13 N·m (9 lb·ft) [1.3 kgf·m]

14 N·m (10 lb·ft) [1.4 kgf·m]

6 N·m (4 lb·ft) [0.6 kgf·m]

14 N·m (10 lb·ft) [1.4 kgf·m]

9 N·m (7 lb·ft) [0.9 kgf·m]

Ref. 
No. Description Q'ty Remarks

1 Clamp Bracket (R) 1 Starboard Side
2 Clamp Bracket (L) 1 Port Side
3 Bolt 8-122 1
4 Nylon Nut 8-P1.25 1
5 Washer 1
6 Washer 8.5-28-1 2
7 Distance Plate 1
8 Screw 2
9 Stern Bracket Spring 1

10 Screw 1
11 Washer 4.3-16-1.5 1
12 Thrust Rod 1
13 Thrust Rod Spring 1
14 Swivel Bracket 1

Ref. 
No. Description Q'ty Remarks

15 Grease Fitting 1
16 Friction Piece 1
17 Friction Spring 1
18 Bolt 1
19 Reverse Lock 1
20 Reverse Lock Arm 1
21 Reverse Lock Rod 2
22 E-ring d=5 4
23 Reverse Lock Spring 1
24 Reverse Lock Link 1
25 Rod Snap 5-3 1
26 Rod Snap 4-2 1
27 Steering Shaft Ass’y 1
28 Stud 2
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Ref. 
No. Description Q'ty Remarks

29 Bushing 24-30-30 2
30 Thrust Plate (Upper) 2
31 O-ring 3.5-22 1 Do not reuse.

32 Rubber Mount (Upper) 2
33 Bolt 4
34 Damper (Upper) 1
35 Washer 2
36 Nut 2
37 Rubber Mount (Lower) 2
38 Mount Bracket (R) 1 Starboard Side
39 Mount Bracket (L) 1 Port Side
40 Bolt 2
41 Ground L=110 1 Drive Shaft Housing-Mount Bracket (R)
42 Ground L=110 1 Swivel Bracket-Mount Bracket (R)

Ref. 
No. Description Q'ty Remarks

43 Bolt 2
44 Tilt Stopper Ass’y 1
45 Tilt Stopper Grip 1
46 Bushing 2
47 Setting Plate 1
48 Bolt 2
49 Clamp Screw Kit 2
50 Clamp Screw Ass’y 1
51 Clamp Screw 1
52 Clamp Screw Handle 1
53 Rivet 3-22 1
54 Clamp Screw Pad 1
55 Shoulder Bolt 1

13 N·m (9 lb·ft) [1.3 kgf·m]

14 N·m (10 lb·ft) [1.4 kgf·m]

6 N·m (4 lb·ft) [0.6 kgf·m]

14 N·m (10 lb·ft) [1.4 kgf·m]

9 N·m (7 lb·ft) [0.9 kgf·m]
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Ref. 
No. Description Q'ty Remarks

1 Clamp Bracket (R) 1 Starboard Side
2 Trim Position Decal 1
3 Lower Tilt Limit Decal 1
4 Clamp Bracket (L) 1 Port Side
5 Tilt Lock Decal 1
6 Co-pilot Decal 1 for EFT
7 Distance Piece 1
8 Bolt 2
9 Trim Setting Plate 1

10 Tilt Lock Piece 1
11 Knob 2

Ref. 
No. Description Q'ty Remarks

12 Spring 2
13 Screw 2
14 Swivel Bracket 1
15 Grease Fitting 3 for EP & EFT/EPT
16 Tilt Stopper Body 1
17 Spring 1
18 Tilt Stopper Shaft (Upper) 1
19 E-ring d=6 2
20 Tilt Stopper Shaft (Lower) 1
21 E-ring d=9 1
22 Spring 1
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Ref. 
No. Description Q'ty Remarks

23 Washer 10.5-18-1.5 1
24 Tilt Stopper (L) 2
25 Bolt 6-12.5-9.5-2.5 4
26 Wave Washer d=10 2
27 Reverse Lock 1
28 Reverse Lock Clip 2
29 Reverse Lock Spring 1
30 Steering Shaft Ass’y 1 for EP & EFT/EPT
31 Swivel Bracket Shaft Ass’y 1 Bracket Bolt for EP & EFT/EPT
32 Nylon Nut 7/8-14 1 for EP & EFT/EPT
33 Washer 22-36-1 2 Nylon for EP & EFT/EPT

Ref. 
No. Description Q'ty Remarks

34 Plate 1 for EP & EFT/EPT
35 Carrying Handle 1 for EP & EPT
36 Rigging Bolt Set 1
37 Bolt 2
38 Washer 2
39 Washer 8.5-34-3 2
40 Nylon Nut 8-P1.25 2
41 Clamp Screw Kit 2
42 Clamp Screw Ass’y 1
43 Clamp Screw 1
44 Stud 2
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Ref. 
No. Description Q'ty Remarks

45 Bushing 24-30-30 2
46 Thrust Plate (Upper) 2
47 O-ring 3.5-22 1 Do not reuse.

48 Rubber Mount (Upper) 2
49 Bolt 4
50 Damper (Upper) 1
51 Washer 2
52 Nut 2
53 Rubber Mount (Lower) 2
54 Mount Bracket (R) 1 Starboard Side
55 Mount Bracket (L) 1 Port Side

Ref. 
No. Description Q'ty Remarks

56 Bolt 2
57 Ground L=110 1 Drive Shaft Housing-Mount Bracket (R)
58 Ground L=110 1 Swivel Bracket-Mount Bracket (R)
59 Bolt 2
60 Clamp Screw Handle 1
61 Rivet 3-22 1
62 Clamp Screw Pad 1
63 Shoulder Bolt 1
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Ref. 
No. Description Q'ty Remarks

1 Tiller Handle Ass’y 1 for EFT
2 Tiller Handle Ass’y 1 for MF/EF
3 Tiller Handle 1
4 Plastic Rivet 6.5 1
5 Grip 1
6 Throttle Shaft 1
7 Throttle Shaft Damper 1
8 Bushing 14-15.8-7 1
9 Screw 1

10 Throttle Shaft Support 1
11 Screw 1
12 Friction Piece 1
13 Adjusting Nut 1
14 Spring 1
15 Bolt 1
16 Throttle Decal 1
17 PTT Switch Ass’y 1 for EFT

Ref. 
No. Description Q'ty Remarks

18 Switch Box 1 for EFT
19 Screw 2 for EFT
20 Clamp 6-9.5L 1 for EFT
21 Screw 1 for EFT
22 Bushing 2
23 Washer 39-52-1 2
24 Cover 1
25 Bolt 2
26 Throttle Wire 2
27 Steering Bracket 1 for EFT
28 Cord Holder 1 for EFT
29 Screw 3 for EFT
30 Cord Holder 1 for EFT
31 Clamp 6-9.5L 2 for EFT
32 Screw 2 for EFT
33 Bolt 10-80 2 for EFT
34 Washer 2 for EFT
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Ref. 
No. Description Q'ty Remarks

1 Bottom Cowl 1
2 Fuel Connector Protector 1
3 Neutral Switch 1 for EF/EFT
4 Neutral Switch Actuator 1 for EF/EFT
5 Stop Switch Ass’y 1 for MF & EF/EFT
6 Stop Switch Lanyard Ass’y 1
7 Main Switch Ass’y 1 for EF/EFT
8 Nipple 6.8-3-10 1
9 Bolt 2 for MF Clamp, Cable Bracket

Bolt 1 for EF/EFT & EP/EPT Cable Bracket
10 Pilot Lamp Ass’y 1
11 Starter Lock Cable Bracket 1
12 Bushing 1 for MF & EF/EFT
13 Grommet 1 for MF & EF/EFT
14 Grommet 1 Throttle Cable
15 Grommet 25-15-3 1 Battery Cable
16-1 Grommet 17-2.7 1 Main Swich for MF

Ref. 
No. Description Q'ty Remarks

16-2 Grommet 17-2.7 2 Main Swich, Stop Swich for EP/EPT
17 Grommet 40-18-3 2 Shift Rod PTT Cord
18 Grommet 16-17.5 1 for MF & EF/EFT Throttle Shaft
19 Cowl Latch Ass’y 1
20 Bolt 4
21 Fuel Connector (Male) 1
22 Bolt 1
23 Sub-water Inlet Hose Plug 1
24 Shift Lever Bracket Cover 1
25 Stay 1 for EFT/EPT
26 Bolt 1
27 Shift Decal 1 for MF & EF/EFT
28 Choke Rod 1 for MF & EF/EFT
29 Bolt 1
30 Storage Decal 1
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Ref. 
No. Description Q'ty Remarks

1 Shift Lever 1
2 Collar 6.5-10.5-10 1
3 Washer 6.5-21-1 1
4 Nut 2
5 Shift Lever Rod 1
6 Cable Joint 4.5-40.5 1 Rod End
7 Washer 8.5-18-1.6 1
8 Snap Pin d=8 1 Rod End
9 Shift Lever Shaft 1

10 Shift Rod Lever 1
11 Screw 1
12 Washer 1
13 Shift Lever (Remote Control) 1
14 Snap Retainer d=8 1
15 Holder 1

Ref. 
No. Description Q'ty Remarks

16 Seal Ring 23-29-3.7 1
17 Shift Lever Stopper t=0.5 2
18 Shift Lever Stopper t=0.8 1
19 Shift Rod 1
20 Shift Rod Joint 1
21 Spring Pin 3-10 2 Do not reuse.

22 Reverse Lock Link Joint 1
23 Screw 1
24 Bolt 1
25 Shift Lever Bracket 1
26 Bolt 2
27 Nut 1
28 Bolt 2 Holder
29 Bolt 1 Shift Lever Stopper
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Ref. 
No. Description Q'ty Remarks

1 Grommet 1 for EP
2 Grommet 1 for EPT
3 Wave Washer d=14 1
4 Pivot 1
5 Hook Lever Bushing 1
6 Seal Ring 13.8-22-3.7 1
7 Shift Lever Rod 1
8 Cable Joint 4.5-40.5 2 Rod End
9 Nut 2

10 Snap Pin d=8 2 Rod End
11 Bolt 1
12 Washer 6.5-21-1 1
13 Washer 8.5-18-1.6 2 Rod End
14 Steering Hook Plate 1
15 Collar 10.1-20-15 2
16 Bolt 2

Ref. 
No. Description Q'ty Remarks

17 Washer 2
18 Remote Cont Cable Stay Cover 1
19 Ptt Switch Ass’y 1
20 Cable Clip Ass’y 1
21 Bolt 2
22 Nut 2
23 Cable Joint 2 Cable End
24 Washer 8.5-18-1.6 2 Cable End
25 Snap Pin d=8 2 Cable End
26 Shift Arm (Remote Control) 1 Mark 3V2 
27 Drag Link Ass’y 1 for EP
28 Spacer 9.6-19-13 1
29 Bolt 3/8-35 1
30 Nylon Nut 3/8-24UNF 2
31 Washer 9.6-18-2 3
32 Seal Ring 1
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1. Check operation of throttle cable.

2. Check throttle cable inner wire and outer wire for bend and 

damage. Replace if necessary.

1. Attach cables to throttle shaft  as shown.

2. Install throttle shaft  with cable to Tiller handle. Be careful 

of location of throttle friction .

4. Attach Tiller handle ass'y to steering bracket , and tighten 

nut  to specified torque.

Tiller Handle Bolt  :
　6 N · m (4 lb · ft) [0.6 kgf · m]

3. Install bushing  on the steering bracket .

Arrange throttle cable as shown.
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5. Install cable  of which inner wire is stretched when 

acceleration grip is set to full close position.

6. Then, install another cable  (of which inner wire is 

stretched when acceleration grip is set to full open position.

7. Adjust position of lock nuts  of throttle cable so that throttle 

grip can reach full open and full close positions.

Adjust cable tension so that it moves approximately 
1mm when pushed lightly with a finger.

1. Install co-pilot plate.

2. Move co-pilot handle to left to slide it to tightening position.

3. Tighten nylon nut  until steering load becomes heavy.

4. Move co-pilot handle to the right to slide it to release 

position, and check that steering can be made lightly. If not, 

repeat steps 2. to 4. to finely adjust.

To prevent nylon nut from falling, tighten stud bolt 
until more than 13–14 mm  can be seen above 
top plate.

Tighten nylon nut  to approximately 6 N · m (4 
lb · ft) [0.6 kgf · m] and check steering load.



7-14 4st 8/9.8  2016

4. Remove bolts and nuts   lower mount bracket.

3. Remove ground wires .

5. Check that damper  and rubber mount  are normal. 

Replace if abnormal.

1. Drain engine oil by referring to “Removing Power Unit” in 

Chapter 5, and then, remove power unit.

2. Loosen four bolts  and remove bottom cowl from drive 

shaft housing.
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1. Remove upper rubber mount installation bolts  and then 

remove rubber mount , damper from drive shaft 

housing.

6. Remove nuts of upper rubber mount .

7. Remove drive shaft housing  from clamp bracket ass’y.

Be careful not to drop drive shaft housing when 
removing the housing from clamp bracket.

2. Check rubber mount  and damper  for abnormality such 

as crack. Replace if any abnormality is found.
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3. Remove idle exhaust cover  and gasket , and check 

idle exhaust cover for sludge in it, and abnormalities such 

as cracks.

4. Remove screw , and remove water pipe  from drive 

shaft housing. Check water pipe auxiliary mount  for 

abnormality such as crack.
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1. Install water pipe   into drive shaft housing.

2. Put new gasket, and then, attach idle exhaust cover 

securing bolts and tighten them in the order of their 

numbers shown to specified torque.

3. Put upper mount  and damper  on drive shaft housing, 

and tighten bolts .

Idle Exhaust Installation Bolt :
　6 N · m (4 lb · ft) [0.6 kgf · m]

Install damper in direction as illustrated .

Mount Rubber (upper) Installation Bolts:
　9N · m (7 lb · ft) [0.9 kgf · m]
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1. Insert drive shaft housing ass’y into stud bolt  of upper 

rubber mount  of swivel bracket .

Align dumper bolt holes accurately.

2. Install rubber mount and lower damper and mount bracket to 

drive shaft housing. Tighten bolts  and nuts  to specified 

torque.

Steering Bracket Installing Nut  :
　M8 13N · m (9 lb · ft) [1.3 kgf · m]

Lower Rubber Mount Bolt  :
　M6 6N · m (4 lb · ft) [0.6 kgf · m]

 ·   When installing lower rubber mount, be 
careful that ground lead is not caught by the 
part.

 · When installing steering shaft, watch spigot 
joint for installation on the mount bracket.

 · Tighten lower rubber mount bolts in several 
steps to 6N · m.
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3. Attach ground wire .

 ·   Be careful not to paint earth wire attaching 
surface, or the anti-corrosion effect will be 
disabled.

 · If there are two ground wires, split them 90 
degrees as illustrated.

1. Remove drive shaft housing by referring to “Chapter 7 

Removing Drive Shaft Housing”.

2. Loose co-pilot handle nut and remove handle .

3. Pull out steering shaft  from swivel bracket ass'y to 

remove.

4. Check individual parts.

 ·   Loosen friction bolt.
 · Remove washer, and then, O ring and collar 

from steering bracket.
 · When lifting steering shaft, be careful not to 

lose friction piece.



7-20 4st 8/9.8  2016

1. Attach thrust plate  and bushing  friction piece  to 

steering shaft.

2. Stand swivel bracket ass'y vertically, and insert steering 

shaft into swivel bracket ass'y.

3. Attach bushing , new O ring , and thrust plate  to 

swivel bracket.

 ·   Push bushing by using flat head screw driver 
until it stops.

 · Put O ring until it contacts bushing.

4. Put bushing and O ring into swivel bracket surely.

5. Put OBM grease into bushing  through grease nipple 

until it overflows.
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6. Install copilot handle, and adjust copilot.

1. Remove drive shaft housing, steering shaft and copilot 

before beginning this procedure.

2. Loosen nut  of swivel bracket shaft . Loosen bolt  

of distance piece  and remove bolt . Pull out swivel 

bracket shaft, and then, remove clamp bracket  from 

swivel bracket .

3. Check swivel bracket shaft and other parts for abnormality, 

and replace if necessary.
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1. Reassemble components of swivel bracket , and then, insert distance piece  into clamp brackets .

Nylon Nut  :
　25 N · m (18 lb · ft) [2.5 kgf · m]

Bolt :
　6.0 N · m (4 lb · ft) [0.6 kgf · m]

2. Install clamp bracket  to swivel bracket , insert swivel 

bracket shaft , and then, tighten nylon nut  and nut to 

their specified torque respectively.

3. Put grease into bushing  through grease nipple  until it 

overflows.
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1. Remove thrust rod  from clamp bracket .

2. Remove distance plate .

3. Loosen and remove nut  of swivel bracket shaft .

 Pull out swivel bracket shaft, and then, remove clamp 

bracket from swivel bracket .
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4. Check swivel bracket shaft and other parts for abnormality, 

and replace if necessary.

1. Reassemble components of swivel bracket , and then, insert distance plate  into clamp brackets .
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Nylon Nut ：
　14 N・m (10 lb・ft)［1.4 kgf・m］

2. Install clamp bracket swivel bracket, insert swivel bracket 

shaft , and then, tighten nylon nut  to specified torque.

3. Attach thrust rod .

3. Check that shifting into forward (F) causes reverse link joint  

 to push up reverse lock , allowing tilt up of outboard 

motor.

Apply OBM grease to swivel bracket shaft 
sufficiently.

Secure reverse lock joint at position contacting 
shift rod joint .

1. Check operation of reverse lock after disassembling and 

reassembling bracket.

2. Set reverse lock link joint  on shift rod  with “UP” mark 

directing upward.
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4. Check that outboard motor cannot be tilted up at neutral (N) 

or reverse (R) shift.
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14 N·m (10 lb·ft) [1.4 kgf·m]

13 N·m (9 lb·ft) [1.3 kgf·m]

9 N·m (7 lb·ft) [0.9 kgf·m]
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Ref. 
No. Description Q'ty Remarks

1 Clamp Bracket (PTT-R) 1 Starboard Side
2 Clamp Bracket (PTT-L) 1 Port Side
3 Trim Lock Pin 2
4 Washer 8.1-16-1.5 2
5 Nylon Nut 8-p1.25 2
6 Anode 2
7 Bolt 2
8 Ground L=130 1 PTT Ass’y-Cramp Bracket
9 Bolt 1

10 Swivel Bracket Ass’y 1
11 Tilt Stopper 1
12 Tilt Stopper Grip 1
13 Collar 10.2-12-12 2
14 Washer 1

Ref. 
No. Description Q'ty Remarks

15 Spring Pin 3.5-16 1
16 Tilt Stopper Spring 1
17 Friction Piece 1
18 Bushing 24-30-30 1
19 Bushing 24-30-30 1
20 Cap Nut 2 for EFT
21 Friction Lever 1 for EFT
22 Washer 8.1-20-0.8 1 for EFT
23 Bolt M8 P1.25 1 for EFT
24 Nylon Nut 8-p1.25 1 for EFT
25 Washer 1 for EFT
26 Plate 1 for EFT
27 Bolt 2 for EFT
28 Washer 8.5-38-3 1 for EFT
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37
36

30

7
6

44
41

45

38
37

39

18
13

14
15

34                                                  

35
31

3

5
20

4

3

4

48

43
42

24

25

21
22

26

27

28
29

29

23 A

A

B

B

46

47

1

2

53

54
55

56
57

50

77

60

49

60

76 50

52

51

75
74

61

60

70

68

69

67

67

73

58

72 71

73

58

59

59 62
63

65 64
62

63 65

66

66
14 N·m (10 lb·ft) [1.4 kgf·m]

13 N·m (9 lb·ft) [1.3 kgf·m]

9 N·m (7 lb·ft) [0.9 kgf·m]

13 N·m (9 lb·ft) [1.3 kgf·m]

13 N·m (9 lb·ft) [1.3 kgf·m]

6 N·m (4 lb·ft) [0.6 kgf·m]

25 N·m (18 lb·ft) [2.5 kgf·m]

6 N·m (4 lb·ft) [0.6 kgf·m]

Ref. 
No. Description Q'ty Remarks

29 Disc 8.5-38-2 2 for EFT
30 PT Ass’y 1
31 Cylinder Pin (Upper) 1
32 Bushing 13-16-31 1
33 Bushing 13-17-19.5 13-17-19.5 2
34 Bolt 1
35 Washer 6.5-23-1.5 1
36 Cylinder Pin (Lower) 1
37 Bushing 13-16-31 4
38 Washer 8.5-28-1 2
39 Bolt 2
40 Band 203 2
41 Rigging Bolt Set 1
42 Bolt 4

Ref. 
No. Description Q'ty Remarks

43 Washer 4
44 Washer 8.5-34-3 4
45 Nylon Nut 8-P1.25 4
46 Clamp Screw Kit 2
47 Clamp Screw Ass’y 1
48 Clamp Screw 1
49 Steering Shaft Ass’y 1 for EP & EFT/EPT
50 Swivel Bracket Shaft Ass’y 1 Bracket Bolt for EP & EFT/EPT
51 Nylon Nut 7/8-14 1 for EP & EFT/EPT
52 Washer 22-36-1 2 Nylon for EP & EFT/EPT
53 Carrying Handle 1 for EP & EPT
54 Clamp Screw Handle 1
55 Rivet 3-22 1
56 Clamp Screw Pad 1
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40

5

12

7

6

37

20

38
39

1113
17

10
16

19
37

8
9

33

33
32

37
36

30

7
6

44
41

45

38
37

39

18
13

14
15

34                                                  

35
31

3

5
20

4

3

4

48

43
42

24

25

21
22

26

27

28
29

29

23 A

A

B

B

46

47

1

2

53

54
55

56
57

50

77

60

49

60

76 50

52

51

75
74

61

60

70

68

69

67

67

73

58

72 71

73

58

59

59 62
63

65 64
62

63 65

66

66
14 N·m (10 lb·ft) [1.4 kgf·m]

13 N·m (9 lb·ft) [1.3 kgf·m]

9 N·m (7 lb·ft) [0.9 kgf·m]

13 N·m (9 lb·ft) [1.3 kgf·m]

13 N·m (9 lb·ft) [1.3 kgf·m]

6 N·m (4 lb·ft) [0.6 kgf·m]

25 N·m (18 lb·ft) [2.5 kgf·m]

6 N·m (4 lb·ft) [0.6 kgf·m]

Ref. 
No. Description Q'ty Remarks

57 Shoulder Bolt 1
58 Grease Fitting 3 for EP & EFT/EPT
59 Stud 2
60 Thrust Plate (Upper) 2
61 O-ring 3.5-22 1 Do not reuse.

62 Rubber Mount (Upper) 2
63 Bolt 4
64 Damper (Upper) 1
65 Washer 2
66 Nut 2
67 Rubber Mount (Lower) 2
68 Mount Bracket (R) 1 Starboard Side
69 Mount Bracket (L) 1 Port Side
70 Bolt 2

Ref. 
No. Description Q'ty Remarks

71 Ground L=110 1 Drive Shaft Housing-Mount Bracket (R)
72 Ground L=110 1 Swivel Bracket-Mount Bracket (R)
73 Bolt 2
74 Bolt 1
75 Spring 1
76 Plate 1 for EP & EFT/EPT
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10
11

8

9

14

14

15

16

17

18

31

24

32

33

34

21

22

19
20

27 28

30

29

29

1

2

7

45

3

6

28

25
29

26

23

13

12

1.5 N·m (1.1 lb·ft) [0.15 kgf·m]

5 N·m (4 lb·ft) [0.5 kgf·m]

5 N·m (4 lb·ft) [0.5 kgf·m]

2 N·m (1.5 lb·ft) [0.2 kgf·m]

Ref. 
No. Description Q'ty Remarks

1 Cap Ass’y 1
2 O-ring 1 Do not reuse.

3 Manual Valve Ass’y 1
4 O-ring 2.4-9.8 1 Do not reuse.

5 O-ring 1 Do not reuse.

6 C-ring 1
7 Seal Washer 1
8 Relief Valve Ass’y 1
9 O-ring 1 Do not reuse.

10 Valve Ass’y 1
11 O-ring 1.5-3.5 1 Do not reuse.

12 O-ring 2 Do not reuse.

13 Pump 1
14 Bolt 2
15 Bolt 1
16 Filter 1
17 Coupling 1

Ref. 
No. Description Q'ty Remarks

18 O-ring 2-62.5 1 Do not reuse.

19 Band 1
20 Pre-coated Screw 5-12 1
21 Bolt 2
22 Motor Ass’y 1
23 Motor Bracket Ass’y 1
24 Breaker 1
25 Breaker Holder 1
26 O-ring 1 Do not reuse.

27 Brush 1
28 Brush Spring 2
29 Screw 3
30 Brush Holder 1
31 Oil Seal 1
32 Armature Ass’y 1
33 Yoke Ass’y 1
34 Screw 2
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・ The power tilt system has an electric motor built in the system that drives the hydraulic pump to feed pressurized oil into 

the tilt cylinder.

・ The power tilt switch located on the tiller handle or remote control box is used to tilt-up or down the outboard motor.

Turning the manual operation valve counterclockwise 2 or 3 times opens the manual operation circuit.

The outboard motor can be tilted up or down easily by hand.

When the manual circuit is closed completely by turning the manual valve clockwise before the outboard motor reaches 

completely tilted up or down position, the outboard motor holds the position at the time.
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Pressing "UP" side of PT switch causes the PT motor (gear of gear pump) to rotate clockwise.

Check valve  opens to cause oil to flow from reservoir toward gear pump and spool valve. This oil flow shifts spool valve 

downward to open down-pressure main check valve. Oil in the cylinder upper chamber is returned to gear pump, hydraulic 

pressure of oil passage  is increased to open up-pressure main check valve, and the oil flows into cylinder lower chamber. 

As a result of the above operations, piston rod is pushed up to tilt up the outboard motor. The oil in the cylinder upper 

chamber returns to gear pump through down pressure main check valve.

Because of difference of capacity difference between cylinder upper chamber and lower chamber (piston rod at upper 

chamber side), oil flows into the pump through check valve  to compensate for the lack of the oil. When the motor stops, 

down/up pressure main check valve closes, and spool valve moves to the center. As a result, piston rod is held at a position 

at the time.

When tilt rod fully extends, up relief valve opens to prevent increase of hydraulic pressure of cylinder lower chamber by 

relieving the pressure to protect PT unit.
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Pressing "DOWN" side of PT switch causes the PT motor (gear pump) to rotate counterclockwise.

Check valve  opens to cause oil to flow from reservoir toward gear pump and spool valve. This oil flow shifts spool 

valve upward to open up-pressure main check valve. Oil in the cylinder lower chamber is returned to gear pump, hydraulic 

pressure of oil passage  is increased to open down-pressure main check valve, and the oil flows into cylinder upper 

chamber. As a result of the above operations, piston rod is pushed down to tilt down the outboard motor.

The oil in the cylinder lower chamber returns to gear pump through up-pressure main check valve.

Because of difference of capacity difference between cylinder upper chamber and lower chamber, oil of amount exceeding 

upper chamber requirement returns to gear pump.

When piston rod is drawn-in completely, all of oil discharged from the pump returns from down relief valve to the reservoir.
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The PT unit is provided with a shock absorber that protects the drive unit from an impact in case it hits underwater obstacle 

during cruising.

In case drive unit hits an underwater obstacle, the hydraulic pressure in the cylinder upper chamber is increased suddenly.

The high pressure opens shock valve of piston.

When shock valve opens, oil in the cylinder upper chamber flows into the lower cylinder chamber to extend tilt rod upward to 

absorb the shock.
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Thermal valve protects drive unit from excessive force that attempts to push down tilt rod when the outboard motor is at full 

tilt up position.

The piston rod to which excessive force is applied is pressed into the cylinder, resulting in increasing hydraulic pressure in 

the lower cylinder chamber over a rated value.

The increased hydraulic pressure reaches the thermal valve, resulting in opening the valve to dissipate itself.



7-36 4st 8/9.8  2016

1. Fully tilt up outboard motor and lock with tilt stopper .

IF PT unit will not operate, open manual valve 
and lift up outboard motor with hands. When 
manual valve is opened, be sure to tighten it with 
specified torque after tilting up outboard motor.

Manual valve  :
　2 N・m (1.5 lb・ft) [0.2 kgf・m]

2. Disconnect PT cable  from PT solenoid, and ground strap 

from power tilt unit.

Disconnect negative battery cable first and then 
positive cable.
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3.  Remove bolt  and washer  located on the starboard side 

of the outboard motor, and then upper cylinder pin .

4. Remove cap, and loosen nylon nut of port side bracket and 

clamp screw.

Upper cylinder pin can be removed easily when 
tilt rod is retracted a little by performing tilt down 
operation.

5. Remove bolt  and washer , and use a proper punch  

to remove lower cylinder pin.

 ·  Remove PT assembly taking care not to drop 
it.

 ·  Pry port side clamp with means such as 
handle of plastic hammer to make gap that 
makes removal of PT assembly easy.



7-38 4st 8/9.8  2016

 Manual valve
 O ring
 Seal washer

1. Loosen fill cap  of power tilt unit slowly, and then remove 

it.

Fully extend tilt rod when removing fill cap.

2. Drain power tilt fluid from filler cap outlet.

3. Remove manual valve C ring  and turn manual valve  

counterclockwise to remove.

4. Remove O ring (2 pcs)  from manual valve , check O ring 

for damages and deterioration, and replace with new part if 

necessary.

5. Remove seal washer , and replace with new part if 

necessary.

Apply PT fluid to new O ring before attaching it to 
power tilt assembly.
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Yoke ass'y
Screw
Motor bracket
Armature ass'y

6. Attach O rings (2 pcs)  to manual valve.

7. Attach manual valve  to power tilt ass'y.

8. Attach C ring .

）
1. Remove 2 inner hex bolts , and then remove motor ass'y 

 from power tilt pump and cylinder ass'y .

Before disassembling power tilt motor, drain power 
tilt fluid. <Refer to section 7.>

2. Remove 2 screws , and then remove yoke ass'y  from 

motor bracket ass'y .

3. Remove armature ass'y  from yoke ass'y .
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Meter
Armature
Commutator
Armature ass'y

Wire (blue)
Wire (green)
Screw
Brush holder
Brush

Spring
Circuit breaker
Motor bracket
O ring

）
1. Check electrical conductivity of armature . Replace 

armature ass'y if other than specification.

Armature Conductivity :
　 Commutator
　 Armature shaft

Non-conductive

∞

）
1. Replace brush  if it is damaged or if gap between brush 

end in the groove of brush holder   and brush holder end 

is 1.6mm or less.

）
1. Remove 3 screws , and remove brush  and circuit 

breaker  from motor bracket .

2. Remove circuit breaker .

3. Remove brush holder  and brush .　　　　　　　　
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Armature
Motor bracket
Brush
Brush
O ring

Wire (blue)
Wire (green)
Screw
Brush holder
Brush

Spring
Circuit breaker
 Motor bracket
O ring

）
1. Attach circuit breaker  to motor bracket .

2. Attach circuit breaker holder securely by using screws.

3. Attach blue wire  to terminal post of circuit breaker .

　　　　　　　　　　　　

4. Place green wire  along bore of bracket.

5. Attach brush holder  by using screw .

6. Attach green wire  and brush wire end to motor bracket  

securely by using screw .

7. Attach 2 springs  in the brush.

8. Attach circuit breaker  and brush  in the groove.

9. Attach armature  while holding brush  located in the 

groove during installation of armature  to motor bracket 

.

10. Attach O ring  to motor bracket .
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Yoke ass'y
Screw (2)
Motor bracket

Filter
Pump/motor coupling

11. Attach yoke ass'y  by using 2 screws  with holding 

armature's shaft from the back side of motor bracket.

）

Relief valve ass'y is located in the power tilt 
pump.
When removing pump, be careful not to lose its 
parts.

1. Remove power tilt ass'y from outboard motor.

2. Remove power tilt motor ass'y  from power tilt ass'y .

3. Remove pump coupling .

4. Remove filter  from power tilt ass'y.
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Up relief valve component
Down relief orifice
O ring

Up relief valve seat
Down orifice screen

Power tilt pump
Internal hex screw (5mm×20)
Internal hex screw (5mm×25)

5. Remove 3 screws ,  that secure power tilt pump  and 

assembly.

6. Remove UP side relief valve , DOWN relief orifice 

and O ring  from power tilt housing.

7. Check down side orifice screen  and up side relief valve 

seat face . Replace parts if necessary.
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Up relief valve ass'y
O ring
Valve seat
Ball
Spring guide
Spring

Down orifice ass'y
Filter
O ring
orifice
O ring

Power tilt pump
Internal hex screw (5mm×20)
Internal hex screw (5mm×25)

）
1. Coat new O rings (2)  with oil, and attach it to power tilt 

housing.

2. Coat new O ring  with oil, and attach it to orifice .

3. Attach filter  and orifice .

4. Attach up side relief valve  to power tilt pump housing.

Recommended PT Fluid :
ATF DEXRON II

5. Secure pump with screws , .

 Tighten screws to specified torque.

Pump mounting screw :
5N ･ m (4lb ･ ft) [0.5kgf ･ m]
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Pump filter
Pump/motor coupler

6. Attach cleaned screen .

7. Attach pump coupling  to pump.

8. Install motor ass'y to power tilt pump and cylinder ass'y.

9. Attach wireharness mounting screws.

10. Install motor ass'y  to cylinder ass'y and power tilt pump 

 by using screws , and tighten screws to specified 

torque.

Motor ass'y installation screws:
5N ･ m (4lb ･ ft) [0.5kgf ･ m]

11. Fill power trim system with power trim fluid.

Recommended PT Fluid :
ATF DEXRON II　

12. Attach the cap .

Extend trim rod and put PT unit vertically. Pour 
fluid until it overflows from inlet.
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）
1. Turn manual valve  clockwise fully.

2. Put PT unit  on the work bench vertically, remove cap  

and check level of fluid in the reservoir.

3. Add recommended PT fluid to specified level if it is lacking.

4. Put cap  and tighten to specified torque.

Recommended PT Fluid :
ATF DEXRON II

5. Reconnect PT motor lead wires to battery terminals to fully 

retract tilt rod.

Reserve Tank Cap :
1.5N ･ m (1.1lb ･ ft) [1.5kgf ･ m]

6. Reconnect PT motor lead wires to battery terminals to fully 

extend tilt rod.

Tilt Rod PT motor lead wires Battery Terminals

DOWN
Green (G) ＋ : Positive Terminal

Blue (L) − : Negative Terminal

Tilt Rod PT motor lead wires Battery Terminals

UP
Blue (L) ＋ : Positive Terminal

Green (G) − : Negative Terminal

7. Check fluid level with tilt rod fully stretched.

 Add recommended PT fluid to specified level if it is lacking.

Recommended PT Fluid :
ATF DEXRON II

Repeat above steps several times to move up 
and down tilt rod (When reversing motor lead 
wire connection, keep the connection open for 
two or three seconds.).

8. Repeat steps 2. to 7. until fluid reaches specified level.

9. Reattach cap.
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Power tilt cylinder
Bushing
Cylinder rod eye

Clamp bracket
Power tilt ass'y
Pivot pin
Washer (2)

Bolt (2)
Pivot bushings (2)

）
1. Fully tilt up outboard motor and lock with tilt stopper .

2. Install bushing  on the tilt cylinder rod .

3.  Attach pivot bushings  (2) to clamp bracket .

4. Place power tilt ass'y  between clamp brackets .

5. Put tilt cylinder pivot pin (lower)  in the hole of clamp 

bracket  to secure power tilt ass'y .

6. Route PT cable as illustrated, and secure with lock ties.
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Clamp bracket
Swivel bracket
Bushings (2)

7. Put washer  and bolt  on the pin (lower)  and tighten 

the bolt to specified torque.

Retaining Bolt  :
13N ･ m (9.4lb ･ ft) [1.3kgf ･ m]

8. Attach bushings (2)  to swivel bracket .

9. Extend power tilt cylinder rod to align tilt cylinder rod and 

swivel bracket.

10.  Fit tilt cylinder rod by using cylinder pin (upper).

11. Tighten tilt cylinder pin (upper) mounting bolt  to specified 

torque.

Tilt cylinder pin (upper) mounting bolt :

13N ･ m (9.4lb ･ ft) [1.2kgf ･ m]

12. Secure ground cord  by using bolt.
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Up relay terminal (blue)
Negative terminal (black)
Positive terminal (red)
Down relay terminal (green)

13. Attach electrical cord of power tilt unit to power tilt relay , 

.

14. Unlock tilt stopper, and repeat tilting up and down outboard 

motor to bleed air from hydraulic circuit.

 < Refer to 3) Air-Purging PT Unit >

15. Check power tilt fluid level, and replenish if necessary.

）

1. Disconnect positive  and negative  cables from battery.

2. Remove PT switch wire coupler from socket , then 

disconnect lead wire from terminal  and .

3. Check PT relay wires in accordance with the following table.

 Replace if out of specification.

This test can be made without removing parts.

Conductivity of PT relay
Blue (L) - Black (B) 

Conductive
   Green (G) - Black (B)

Terminal  - Terminal  (-) 
Conductive

    Terminal  - Terminal  (-)

Terminal  - Terminal  (+) 
Non-conductive

    Terminal  - Terminal  (+)

Coupler｛
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Inspection of DOWN side relay

6. As shown in the figure, connect green terminal (G) in the 

coupler to battery positive terminal and black terminal (B) to 

negative terminal, and then, connect circuit tester leads to 

PT relay terminals  and .

7. Check electrical conductivity between terminals  and .

 Replace relay if non-conductive.

Inspection of UP side relay

4. As shown in the figure, connect blue terminal (L) in the 

coupler to battery positive terminal and black terminal (B) to 

negative terminal, and then, connect circuit tester leads to 

PT relay terminals  and .

5. Check electrical conductivity between terminals  and .

 Replace relay if non-conductive.

）
1. Check electrical conductivity of PT switch. Replace if out of 

specification.

Lead Wires
Switch Position Sky Blue (Sb) Red (R) Pink (P)
  and '   and '
UP (Tilt Up)
Free
DOWN (Tilt Down)
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Inspecting sparks

Spark Tester
P/N. 3F3-72540-0

Inspecting pressure

Vacuum/Pressure Gauge
P/N. 3AC-99020-0
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 Starter Motor

 Ignition Coil

 C.D. Unit

 Oil Pressure Switch

 Fuse

 Alternator

 Rectifier

< EPT Model >
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 Starter Motor

 Cable Terminal Holder

 Alternator

< EPT Model >
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 Choke Solenoid

 Ignition Coil

 Starter Motor

 Oil Pressure Switch

 Alternator

 Fuse

 Pulser Coil

< EPT Model >
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Ref. 
No. Description Q'ty Remarks

1 Flywheel W/Gear 1 FF-51
2 Exciter Coil 1
3 Alternator Ass’y 1 for EF/EFT & EP/EPT
4 Pulsar Coil 1
5 Key 1 Magneto
6 Nut 12-P1.25 1
7 Washer 1
8 Bolt 2
9 Bolt 4 Alternator for EF/EFT & EP/EPT

10 Bolt 2 Pulsar Coil
11 Spiral Tube Protector ø10-100 1 Alternator & Exciter Cord for EF/EFT & EP/EPT
12 Cd Unit Cord Ass’y 1
13 Grommet 1
14-1 Cable Terminal Plug 2 Remote Control Light Green & White
14-2 Cable Terminal Plug 2 Stop Switch Brown & Black for EP/EPT
15 Bolt 1 Ground Cable
16 Bolt 1 for MF
17 Cd Unit Bracket 1
18 Rubber Mount 8.5-18-7 3
19 Washer 6-16-1.5 3 Cylinder Block Side
20 Rubber Mount 9-16-4.3 3

Ref. 
No. Description Q'ty Remarks

21 Washer 6-16-1.5 3 for EF/EFT & EP/EPT
22 Collar 6.2-9-7.4 3
23 Bolt 3
24 CD Unit 1
25 Pre-coated Bolt 6-16 2
26 Washer 6-16-1.5 2
27 Electric Bracket Ass’y 1 for EF/EFT & EP/EPT
28 Rubber Mount 8.5-18-7 3 for EF/EFT & EP/EPT
29 Washer 6-16-1.5 3 Cylinder Block Side
30 Rubber Mount 9-16-4.3 3 for EF/EFT & EP/EPT
31 Washer 6-16-1.5 3 for EF/EFT & EP/EPT Solenoid Switch Side
32 Collar 6.2-9-7.4 3 for EF/EFT & EP/EPT
33 Bolt 3 for EF/EFT & EP/EPT
34 Clamp 6.5-87P 1 for EP/EPT
35 Starter Solenoid 1 for EF/EFT & EP/EPT
36 Bolt 2 for EF/EFT & EP/EPT
37 Ptt Solenoid Switch (A) 1 for EFT & EPT
38 Bolt 2 for EPT
39 Nut 2 for EPT
40 Solenoid Switch Cord (A) L=80 1 Red for EFT & EPT
41 Terminal Cap 8-13-28 1 Red Cord for EFT & EPT
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Ref. 
No. Description Q'ty Remarks

42 Terminal Cap 8-13-28 2 PTT Cord for EFT & EPT
43 Solenoid Switch Cord (B) L=150 1 Black for EFT & EPT
44 Ignition Coil W/R-Cap 1
45 Plug Cap W/Resistance 2
46 Bolt 2
47 Clamp 6.5-47.5P 1 Alternator & Exciter Cord
48 Bolt 1
49 Separate Cord (Blk) 1 Yellow & Black
50 Cable Terminal Plug 1 Yellow Separate Cord
51 Oil Pressure Switch 1
52 Starter Motor Ass’y 1 for EF/EFT & EP/EPT
53 Pinion Ass’y 1
54 Brush Holder 1
55 Positive Brush 1 Spring
56 Negative Brush 1 Spring
57 Bolt 2 Starter Motor 
58 Washer 2 Starter Motor
59 Starter Motor Bracket 1 for EF/EFT & EP/EPT
60 Bolt 2 Bracket  
61 Washer 2 Bracket  
62 Rectifier Complete 1 for EF/EFT & EP/EPT

Ref. 
No. Description Q'ty Remarks

63 Bolt 1
64 Battery Cable L=2500 1 for EF/EFT & EP/EPT
65 Bolt 1
66 Terminal Cap 13-13-28 1
67 Starter Cable L=200 1 for EF/EFT & EP/EPT
68 Spiral Tube Protector ø10-100 1 Starter Cable 
69 Terminal Cap 8-18-28 1
70 Terminal Cap 8-13-28 1
71 Fuse Wire Ass’y L=185 1 for EF/EFT & EP/EPT
72 Fuse 20A 2 for EF/EFT & EP/EPT
73 Fuse Holder Bracket 1 for EF/EFT & EP/EPT
74 Cable Terminal Holder Stay 1 for EF/EFT & EP/EPT
75 Cable Terminal Holder 1 for EF/EFT & EP/EPT
76 Collar 6-8-6 1
77 Bolt 1
78 Bolt 1
79 Cover 1 for EF/EFT & EP/EPT
80 Wiring Diagram Decal 1
81 Cord Ass’y 1 for EPT
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Ref. 
No. Description Q'ty Remarks

1 Tiller Handle Ass’y 1 for EFT
2 Tiller Handle Ass’y 1 for MF/EF
3 Tiller Handle 1
4 Plastic Rivet 6.5 1
5 Grip 1
6 Throttle Shaft 1
7 Throttle Shaft Damper 1
8 Bushing 14-15.8-7 1
9 Screw 1

10 Throttle Shaft Support 1
11 Screw 1
12 Friction Piece 1
13 Adjusting Nut 1
14 Spring 1
15 Bolt 1
16 Throttle Decal 1
17 PTT Switch Ass’y 1 for EFT

Ref. 
No. Description Q'ty Remarks

18 Switch Box 1 for EFT
19 Screw 2 for EFT
20 Clamp 6-9.5l 1 for EFT
21 Screw 1 for EFT
22 Bushing 2
23 Washer 39-52-1 2
24 Cover 1
25 Bolt 2
26 Throttle Wire 2
27 Steering Bracket 1 for EFT
28 Cord Holder 1 for EFT
29 Screw 3 for EFT
30 Cord Holder 1 for EFT
31 Clamp 6-9.5l 2 for EFT
32 Screw 2 for EFT
33 Bolt 10-80 2 for EFT
34 Washer 2 for EFT
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Ref. 
No. Description Q'ty Remarks

1 Bottom Cowl 1
2 Fuel Connector Protector 1
3 Neutral Switch 1 for EF/EFT
4 Neutral Switch Actuator 1 for EF/EFT
5 Stop Switch Ass’y 1 for MF & EF/EFT
6 Stop Switch Lanyard Ass’y 1
7 Main Switch Ass’y 1 for EF/EFT
8 Nipple 6.8-3-10 1
9 Bolt 2 for MF Clamp, Cable Bracket

Bolt 1 for EF/EFT & EP/EPT Cable Bracket
10 Pilot Lamp Ass’y 1
11 Starter Lock Cable Bracket 1
12 Bushing 1 for MF & EF/EFT
13 Grommet 1 for MF & EF/EFT
14 Grommet 1 Throttle Cable
15 Grommet 25-15-3 1 Battery Cable
16-1 Grommet 17-2.7 1 Main Swich for MF

Ref. 
No. Description Q'ty Remarks

16-2 Grommet 17-2.7 2 Main Swich, Stop Swich for EP/EPT
17 Grommet 40-18-3 2 Shift Rod PTT Cord
18 Grommet 16-17.5 1 for MF & EF/EFT Throttle Shaft
19 Cowl Latch Ass’y 1
20 Bolt 4
21 Fuel Connector (Male) 1
22 Bolt 1
23 Sub-water Inlet Hose Plug 1
24 Shift Lever Bracket Cover 1
25 Stay 1 for EFT/EPT
26 Bolt 1
27 Shift Decal 1 for MF & EF/EFT
28 Choke Rod 1 for MF & EF/EFT
29 Bolt 1
30 Storage Decal 1
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Ref. 
No. Description Q'ty Remarks

1 Grommet 1 for EP
2 Grommet 1 for EPT
3 Wave Washer d=14 1
4 Pivot 1
5 Hook Lever Bushing 1
6 Seal Ring 13.8-22-3.7 1
7 Shift Lever Rod 1
8 Cable Joint 4.5-40.5 2 Rod End
9 Nut 2

10 Snap Pin d=8 2 Rod End
11 Bolt 1
12 Washer 6.5-21-1 1
13 Washer 8.5-18-1.6 2 Rod End
14 Steering Hook Plate 1
15 Collar 10.1-20-15 2
16 Bolt 2

Ref. 
No. Description Q'ty Remarks

17 Washer 2
18 Remote Cont Cable Stay Cover 1
19 Ptt Switch Ass’y 1
20 Cable Clip Ass’y 1
21 Bolt 2
22 Nut 2
23 Cable Joint 2 Cable End
24 Washer 8.5-18-1.6 2 Cable End
25 Snap Pin d=8 2 Cable End
26 Shift Arm (Remote Control) 1 Mark 3V2 
27 Drag Link Ass’y 1 for EP
28 Spacer 9.6-19-13 1
29 Bolt 3/8-35 1
30 Nylon Nut 3/8-24UNF 2
31 Washer 9.6-18-2 3
32 Seal Ring 1
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1. Disconnect plug caps from spark plugs.

2. Connect plug cap  to spark tester .

Spark Tester  :
　P/N. 3F3-72540-0

Spark Performance :
　10 mm (0.4 in) or over

3. Connect spark tester clip  to spark plug tip electrode.

4. Start engine and check sparks. Check spark system if 

sparks are weak.

This test can be made without removing parts.
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Plug Cap Resistance :
　3.0 - 7.0 kΩ

Remove the part and test it as a separate unit.

1. Disconnect plug caps from spark plugs.

2. Remove plug cap from high tension cable. 

(Cap screws on to wire) 

Remove by twisting counterclockwise.

3. Measure plug cap resistance. Replace if out of specification.

1. Remove ignition coil coupler.

2. Remove spark plug cap from high tension cable.

3. Measure ignition coil resistance. Replace if out of 

specification.

Ignition Coil Resistance :
Primary Coil : Between Orange (Or) - Ground (B)
 0.26 - 0.35 Ω
Secondary Coil : Between High Tension Cord - 
              High Tension Cord
 6.8 - 10.2 kΩ

4. Install plug cap onto high tension cord by twisting clockwise.

5. Connect plug cap to spark plug.

This test can be made without removing parts.
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Remote control model Tiller handle model

1. Remove cable terminal holder cover.

2. Disconnect cable coupler from pulser coil, and measure 

resistance.

Pulser Coil Resistance (Reference value) :
　Between Red/White (R/W) - Black (B) : 148 - 222Ω

This test can be made without removing parts.

Check the connection by referring to coupler 
connection chart  located on the back of cable 
terminal holder cover.
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Remote control model Tiller handle model

1. Remove cable terminal holder cover.

2. Disconnect cable coupler from exciter coil, and measure 

resistance.

Exciter Coil Resistance (Reference value) :
　Between Black/Red (B/R) - Blue (L) : 236 - 354 kΩ

This test can be made without removing parts.

Check the connection by referring to coupler 
connection chart  located on the back of cable 
terminal holder cover.

1. Check electrical conductivity of oil pressure switch. Replace 

if no conductivity.

2. Connect vacuum/pressure gauge to oil pressure switch.

Remove the part and test it as a separate unit.

Vacuum/Pressure Gauge :
　P/N. 3AC-99020-0
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Specified Pressure :
　0.020 - 0.029 MPa 2.8 - 4.0 psi) [0.2 - 0.3 kgf/cm2]

Oil Pressure Switch :
　8 N · m (6 lb · ft) [0.8 kgf · m]

3. Apply pressure slowly with vacuum/pressure gauge.

4. Check that oil pressure switch is not conductive with 

specified pressure applied. Replace if conductive.

5. Reinstall the part.

1. Check electrical conductivity of neutral switch. Replace if no 

conductivity.

This test can be made without removing parts.

 
 Lead Wire Color

  Green (G) Green (G)
Released 
Pushed 

Switch Position

1. Check conduction of stop switch, and replace if not 

conductive.

This test can be made without removing parts.

 
 Lead Wire Color

  Green (G) Red (R)
Released : OFF
Pushed : ON

Switch Position
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1. Check conduction of stop switch, and replace if not 

conductive.

This test can be made without removing parts.

 Switch Position
 Lead Wire Color

  Brown (Br) Black (B)

Remove lock 

Attach lock 

Press switch 

) 

1. Disconnect positive terminal (R)  and negative terminal (B) 

 cables from battery.

2. Remove PT lead wire coupler  from PT switch socket, 

then disconnect PT lead wire from terminal  and .

3. Check PT relay wires in accordance with the following table.

 Replace if out of specification.

This test can be made without removing parts.

Conductivity of PT relay
Blue (L) - Black (B) 

Conductive
   Green (G) - Black (B)

Terminal  - Terminal  (-) 
Conductive

    Terminal  - Terminal  (-)

Terminal  - Terminal  (+) 
Non-conductive

    Terminal  - Terminal  (+)

Coupler｛
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Inspection of DOWN side relay

6. As shown in the figure, connect green terminal (G) in the 

coupler to battery positive terminal and black terminal (B) to 

negative terminal, and then, connect circuit tester leads to 

PT relay terminals  and .

7. Check electrical conductivity between terminals  and .

 Replace relay if non-conductive.

Inspection of UP side relay

4. As shown in the figure, connect blue terminal (L) in the 

coupler to battery positive terminal and black terminal (B) to 

negative terminal, and then, connect circuit tester leads to 

PT relay terminals  and .

5. Check electrical conductivity between terminals  and .

 Replace relay if non-conductive.

) 
1. Check electrical conductivity of PT switch. Replace if out of 

specification.

1. Check electrical conductivity of fuse . Replace if no 

conductivity.

Flat or small sized plate fuse (20A) is adopted.

Lead Wires
Switch Position Sky Blue (Sb) Red (R) Pink (P)
  and '   and '
UP (Tilt Up)
Free
DOWN (Tilt Down)
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1. Connect tester lead wires to both terminals of starter 

solenoid.

2. Connector green (G) lead wire to battery positive terminal.

3. Connector black (B) lead wire to battery negative terminal.

4. Check electrical conductivity between terminals of starter 

solenoid. Replace if no conductivity.

5. Remove battery terminal from green (G) or black (B) lead 

wire, and check there is no conductivity between starter 

solenoid terminals. Replace if conductive.

1. Check pinion teeth for crack and wear. Replace if necessary.

2. Turn only pinion to check that pinion  can be rotated 

smoothly in one direction. Replace if necessary.

Turn pinion  counterclockwise to check that it 
can move up smoothly.

1. Put locating mark between starter motor body and cap. (This 

mark facilitates reassembly.)

2. Slide pinion stopper  downward as shown and remove 

clip .

3. Remove bolt and disassemble starter motor.

Use small bladed screw driver to remove clutch. 
Be careful not to cut hand because clip is 
secured firmly.
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1. Check commutator  for dirt. If necessary, clean by using 

sand paper of No. 600 or by air-blowing.

2. Measure commutator  outer diameter. Replace starter 

motor ass'y if outer diameter is less than specified value.

Commutator Outer Diameter : Standard Value
　20.0 mm (0.788 in)

Wear Limit :
19.7 mm (0.776 in)

         Armature Conductivity :

 between commutator segments -  Conductive

 Between Segment - Armature Core Non-conductive

 Between Segment - Armature Shaft Non-conductive

4. Check electrical conductivity of armature . Replace starter 

motor ass'y if other than specified condition.

3. Measure undercut  of commutator . Replace starter 

motor ass'y if less than specified value.

Commutator Undercut : Standard Value
　0.5 - 0.8 mm (0.020 - 0.031 in)

Wear limit  :
0.3 mm (0.012 in)
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1. Measure brush length. Replace brush holder ass'y if brush 

length is less than specified value.

2. Check conductivity of brush holder ass'y. Replace if out of 

specification.

Brush Length  : Standard Value
　7.5 mm (0.295 in)

Wear limit  :
4.0 mm (0.157 in)

        Conductivity Between Brushes

Brush  - Brush  Non-conductive

Between Brush  - Ground Non-conductive

1. Assemble starter motor, and check, before and after 

installing it on the power unit, by applying voltage between 

points "+" and "-" that it operates normally.

Energizing starter motor produces sparks, and 
thus, any flammable matter must be kept away 
from the motor.

1. Check if plunger  operates when main switch is set to ON 

and pushed inward. If not, check if ground wire is attached 

surely.Check conductivity between choke solenoid wire  

and ground wire. Replace if no conductivity.

 Check for linkage bind or disconnection.

2. Check conductivity between choke solenoid wire  and 

ground wire . Replace if no conductivity.

・ Before checking operation of choke solenoid, 
remove lock plate from stop switch.

・ This test can be made without removing parts.



 Rectifier Tester Check Chart

"ON" means "conductive", and "OFF" 
means "non-conductive".
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Alternator (Charge Coil) Resistance
: Reference Value (at 20°C)
　White (W) – Yellow (Y)
　0.58 - 0.86 Ω

1. Remove cable terminal holder cover.

2. Disconnect cable coupler from charge coil, and measure 

resistance.

This test can be made without removing parts.

 •  Check wire harness for disconnection of lead wire and 

defective connection.

 •  Check conductivity between each point by referring to the 

following table. Value in ( ) is reference value.

 •  Per form the measurement wi th a l l connect ions 

disconnected to make the component a separated unit.

This test can be made without removing parts.

 Note)   It is recommended to use "HIOKI HiTESTER MODEL 3030" for this measurement. Use of other instrument 

model for the measurement can cause indication of abnormal value for normal condition, resulting in 

inaccurate measurement.

   Disconnect all connections to measure as an independent unit.

   Any movement of pointer indicates "ON" or "conductive" state.

    The value in ( ) is the condition applied when "1kΩ" range is used. The measurement varies widely among types of 

instrument, situations (such as inner power supply), or measurement ranges due to diodes used in the unit.

 ·  Measurement condition Circuit tester to be 
used : HIOKI3030

   Measurement Range : 1kΩ 
 ·  Permissible Error of Resistance : ±20%

Tester Lead Positive (+) Side (Red)

Tester L
ead

 N
eg

ative (-) S
id

e 

(B
lack)

Red White Black Yellow

R W B Y

Red ON ON ON

R (7kΩ) (5kΩ) (7kΩ)

White OFF ON OFF

W (7kΩ)

Black OFF OFF OFF

B

Yellow OFF OFF ON

Y (7kΩ)
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⑩ 

⑩ 

 No. Name Lead Wire Color

 1 Warning Lamp White/Red W/R

 2 Oil Pressure Switch Light Green Lg

 3 Vacant — —

 4 Tachometer White W

 5 Ignition Coil (+) Orange Or

 6 GND Black B

 7 Exciter Coil (H) Blue/Red L/R

 8 Stop Switch Brown Br

 9 Exciter Coil (L) Black/Red B/R

 10 Pulser Coil Red/White R/W

Red/White 
(R/W)

Pulser Coil
CON

(28kΩ)
OFF
(∞)

CON
(22kΩ)

ON
(8kΩ)
ON

(3kΩ)
ON

(100kΩ)
OFF
(∞)

CON
(20kΩ)

Tester Lead Positive (+) Side (Red)
White/Red 
(W/R)

Warning Lamp

Light Green (Lg)
Oil Pressure Switch

White (W)
Tachometer

Orange (Or)
Ignition Coil

Black (B)
GND

Blue/Red (L/R)
Exciter Coil (H)

Brown (Br)
Stop Switch

Black/Red (B/R)
Exciter Coil (L)

OFF
(∞)

OFF
(∞)

CON
(∞)

OFF
(∞)

CON
(∞)

OFF
(∞)

OFF
(∞)

OFF
(∞)

CON
(45kΩ)

CON
(35kΩ)

ON
(14kΩ)

ON
(4kΩ)
ON

(130kΩ)
OFF
(∞)

CON
(33kΩ)

ON
(8kΩ)

CON
(55kΩ)
OFF
(∞)

ON
(18kΩ)

ON
(6kΩ)
ON

(130kΩ)
OFF
(∞)

CON
(40kΩ)

ON
(10kΩ)

CON
(∞)

OFF
(∞)

CON
(∞)

CON
(∞)

CON
(∞)

OFF
(∞)

CON
(∞)

CON
(∞)

CON
(22kΩ)
OFF
(∞)

CON
(18kΩ)

ON
(4kΩ)

ON
(100kΩ)

OFF
(∞)

CON
(17kΩ)

ON
(3kΩ)

CON
(35kΩ)
OFF
(∞)

CON
(26kΩ)

ON
(13kΩ)

ON
(4kΩ)

OFF
(∞)

CON
(23kΩ)

ON
(8kΩ)

CON
(100kΩ)

OFF
(∞)

CON
(75kΩ)

ON
(45kΩ)

ON
(14kΩ)

ON
(4kΩ)

CON
(65kΩ)

ON
(20kΩ)

CON
(45kΩ)
OFF
(∞)

CON
(38kΩ)

ON
(14kΩ)

ON
(5kΩ)
ON

(130kΩ)
OFF
(∞)

ON
(8kΩ)

Tester Lead N
egative (–) Side (B

lack)

White/Red (W/R)
Warning Lamp

Light Green (Lg)
Oil Pressure Switch

White (W)
Tachometer

Orange (Or)
Ignition Coil

Black (B)
GND

Blue/Red (L/R)
Exciter Coil (H)

Brown (Br)
Stop Switch

Black/Red (B/R)
Exciter Coil (L)

Red/White (R/W)
Pulser Coil

1. Check wire harness for disconnection of lead wire and 

defective connection.

 •  Terminals are arranged and numbered as shown.

 •  The following table shows names of terminals and lead wire 

colors.

1. Use following tester check chart to check conductivity and 

measure resistance.

 Note)   It is recommended to use "HIOKI HiTESTER MODEL 3030" for this measurement. Use of other instrument 

model for the measurement can cause indication of abnormal value for normal condition, resulting in 

inaccurate measurement.

   Disconnect all connections to measure as an independent unit.

   Any movement of pointer indicates "ON" or "conductive" state.

    "CON" means that the pointer moves once and then returned to the value shown in ( ) because of 

characteristic of capacitor.

    The value in ( ) is the condition applied when "1kΩ" range is used. The measurement varies widely among types 

of instrument, situations (such as inner power supply), or measurement ranges due to diodes used in the unit.

   Perform this inspection only as a guide.
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 9-3
  1 Engine will not start …………………………  9-3

    Starting System …………………………  9-3

    Ignition System …………………………  9-5

    Fuel System ………………………………  9-7

    Compression Pressure …………………  9-8

  2 Engine starts but stalls soon. ……………  9-9

    Fuel System ………………………………  9-9

    Ignition System ………………………  9-10

    Compression Pressure ………………  9-11

   3 Idle engine speed will not stabilize. ……  9-12

   4 Rapid opening of throttle fails acceleration.  9-13

   5 Gear shifting cannot be made normally.  9-14

 9-15
  PT unit will not operate. …………………  9-15

  PT is not capable of sustaining  

   outboard motor. ……………………………  9-16

 9-17



9-2 4st 8/9.8  2016

○
○
○
○
○
○
○
○
○

○
○
○

○
○
○
○
○
○
○
○
○
○
○
○

○

○
○
○
○
○
○
○
○

○
○
○

○
○
○

○
○
○
○
○
○
○

○

○

○
○
○
○
○
○
○
○
○

○

○

○

○

○
○
○
○
○
○
○
○
○

○

○
○
○
○

○
○
○
○

○

○
○
○
○
○
○
○

○
○
○
○
○
○

○
○
○
○
○

○

○
○※

○※

○
○
○

○

○
○

○
○
○

○
○
○
○
○
○
○

○

○
○
○
○

○
○
○
○

○

○
○
○
○
○
○
○
○
○

○
○
○
○
○
○

○
○

○

○
○
○

○
○
○
○
○
○
○
○

○
○
○

○
○
○
○
○
○

○
○
○
○

○

○



9-34st 8/9.8  2016

Before working on the engine, check that hull, rigging and engine installation are normal, and then 
battery is fully charged. For mechanical troubleshooting, refer to relevant troubleshooting section in 
this chapter. For checking and servicing the machine, refer to service procedures described in this 
manual to perform the works safely.
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• Inspection of Fuel System, Ignition System, Compression Pressure.
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• Inspection of Intake Manifold, Air Intake System and Ignition System.
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Rapid opening of throttle causes engine to stall. (Stops.)
Acceleration is not smooth.
• Inspection of Carburetor, Ignition System and Compression Pressure.
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MF/EF Model ……………………………………  10-3

EP Model …………………………………………  10-4

EFT Model …………………………………………  10-5

EPT Model …………………………………………  10-4
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C.D. Unit

Warning Lamp

OIL Pressure
Switch

Stop Switch

Cylinder
(Ignition Coil)

Cylinder

Cylinder

Main Switch
Ass'y

Neutral
Switch

Battery

Starter Motor
Solenoid

Starter
Motor

Rectifier/
Regulator

Ignition
Coil

Magneto

Cylinder
(Ignition coil)

Crankcace
(Pulser)

Tachometer

Option

Cord Color

Coupler Conecting Decal

EF Model

Black

Brown
Green
Orange
Red

Black/Red
Blue/Red
Blue/White
White/Red
Brown/White

White
Yellow
Light Green
Pink
Sky Blue

Blue
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VF 21A(S)  2016

C.D. Unit

Warning Lamp

OIL Pressure
Switch

Stop Switch

Cylinder
(Ignition Coil)

Cylinder

Cylinder

Choke Solenoid

Ignition
Coil

Magneto

Cylinder
(Ignition coil)

Crankcace
(Pulser)

Starter Motor
Solenoid

Starter
Motor

Rectifier/
Regulator

Battery

Main Switch Circuit

Tachometer

Option

Neutral Switch Circuit

Neutral
Switch

Remote Control Box

Cord Color Coupler Conecting Decal
Black

Brown
Green
Orange
Red

Black/Red
Blue/Red
Blue/White
White/Red
Brown/White

White
Yellow
Light Green
Pink
Sky Blue

Blue

Outboard
Motor Boat

Outboard
Motor

Boat

Main
Switch
Ass'y

Stop
Switch
Ass'y
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DN

UP

C.D. Unit

Warning Lamp

OIL Pressure
Switch

Stop Switch

Cylinder
(Ignition Coil)

Cylinder

Cylinder

Crankcase

PT
Solenoid

PT Switch

Outboard
Motor Boat

Starter Motor
Solenoid

Starter
Motor

Rectifier/
Regulator

Battery

Neutral
Switch

Main Switch
Ass'y

Ignition
Coil

Magneto

Cylinder
(Ignition coil)

Crankcace
(Pulser)

Tachometer

Option

Outboard
Motor

Boat

Black

Brown
Green
Orange
Red

Black/Red
Blue/Red
Blue/White
White/Red
Brown/White

White
Yellow
Light Green
Pink
Sky Blue

Blue

Cord Color

Coupler Conecting Decal
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C.D. Unit

Warning Lamp

OIL Pressure
Switch

Stop Switch

Main
Switch
Ass'y

Neutral
Switch

Starter Motor
Solenoid

Starter
Motor

Rectifier/
Regulator

Tachometer

OptionIgnition
Coil

Magneto

Cord Color
Black

Brown
Green
Orange
Red

Black/Red
Blue/Red
Blue/White
White/Red
Brown/White

White
Yellow
Light Green
Pink
Sky Blue

Blue

Battery

Cylinder
(Ignition Coil)

Cylinder

Cylinder

Cylinder
(Ignition coil)

Crankcace
(Pulser)

Choke Solenoid

Stop
Switch
Ass'y

Main Switch Circuit
Neutral Switch Circuit

Remote Control BoxCrankcase

PT
Solenoid

PT Switch

Warnig
Buzzer

DN

UP

Coupler Conecting Decal

Outboard
Motor Boat

Outboard
Motor Boat
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