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Step 2 —— Use screwdriver to push prop and see that it moves

freely in either direction. If it moves easily, that's a sign that
the shear pin has broken and needs to be replaced.

(NOTE: To replace a shear pin DO NOT remove prop guard.
Just follow in instructions on Page 33 in owner's

manual).
PROBLEM 3 - ‘MOTOR RUNS POORLY —-— STALLS, DOESN'T REV AND SMELLS

LIKE IT IS _BURNING./ THE MOTOR IS OVERHEATING.

Step 1 —-- Check/Pivot for water coming out of pivot. If no
water flows out easily, water pump is broken and needs to be
replaced. '

Step 2 -- Check water/intake screen for any obstruction
{See page 5, Owner's Manual\).

Step 3 —- Replace water pump «{Bsee service manual, page 51).

Step 4 -- Blow out water tube fof any obstructions.

NOTE: HOW OFTEN SHOULD YOU CHANGE OIL?7?7?
WEEKLY!

(NOTE: THIS BY FAR THE MOST IMPORTANT MAINTENANCE
PROCEDURE ON ANY HONDA MOTOR: / FAILURE TO
PERFORM THIS SIMPLE TASK WILL LEAD TO
MARY PROBLEMS AND DOWN TIME!)
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PROCEDURES FOR STARTING HONDA BF2 BUMPER BOAT MOTORS
WHEN COLD

EACH MORNING:

1. Fill fuel tanks 2 inches from the top. Make certain "O"
ring 4 inside gas cap.

2. Open gas<cap screw vent by turning counter-clockwise (2 to 3
turns out}).

3. Turn the on/off lever on side of motor to the ONK position.

4, Pull choke knob’completely out {located directly below the
pull rope).

5. Give the motor 2-4 dood”straight pulls. If it fails to
start, give the throttle lever (yellow handle) a little gas.
While holding throttle “leveéer half-way, pull 2Z-3 more times.

6. Lot idle about 30 seconds withschoke out. After 30 seconds
push choke knob completely in. | THE MOTOR SHQULD IDLE BY
ITSELF.

MECHANIC ONLY: 1If the motor fails te start, the most likely
cause is WATER TN THE GAS. Just turn thé/ wing nut under the
carburetor float bow 3-4 turns counter clockwise and let the
water-gas mix drain out. Let it drain for 10 seconds and
close. Then proceed with starting procedures (Steps 4- 6).

If motor still will not start, refer to Trouble Shooting
on page 2.

WARNING: ALWAYS MAKE SURE THAT SCREW VENTS ON TOP OF
GAS CAPS ARE OPEN EVERY MORNING. IF THEY ARE NOT OPEN,
THE GAS EXPANDS AS TEMPERATURE RISES, AND WILL
OVERFLOW CAUSING FIRE HAZARDAND TOXIC FUMES.
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SHEAR PIN REPLACEMENT
Haonda and Suzuki Motors

A shear pinfis wused to protect the propeller and drive mechanism
from damage _when the propeller strikes an abject.

NOTICE: You dondnptrneed to remove the propeller guard to remave
the propeller guard to replace the shear pin.

1. Place motor on work stand.

2. Remove the propeller\cdtter pin using a pair of needle nose
Lo pliers. '

3. Pull the opropeller out of/the gear case until it stoos

against the prop guard.

4. Push out the broken shear pin dnd €lean the entire shaft.
5. Dab a 1little grease on the end (of /the new shear pin and
install it-im shaft.

NOTE: There are two extra shear pins and cotter pins that come
with each new motor. These should be removed anmd kept for
future use.

&. Push the propellisr back on the shaft and install a new
cotter opin.
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Sonpa | SPECIFICATIONS

F 1. SPECIFICATIONS 2. DIMENSIONAL DRAWINGS ’I
L

1. SPECIFICATIONS

DIMENSIONS AND WEIGHTS

Model ' ’ T
BF20S BF20L BF2AS BF2AL
Item R |
Length mm {in) 410 (16.1)
Width mm (in) _ 275 (10.8)
Height mm (in) 930 (36.6) 1,080 {42.5) 930 (36.86) | 1,080 {42.5} |
Dry weight kg {Ib) 12.5 {27.6) 13.0 {28.7) 12.5 {27.8) 13.0 {28.7)
Operating weight kg=(ib) 13.6 {30.0) 14.0 (30.9} 13.6 (30.0} 14.0 (30.9)
Transom height mm {in) 420 (16.5) 570 (22.4) 420 {(16.5)} 570 (22.4)
Transom angle 4 stages {5°—10°—15°—20°%)
Tilting stage ‘ 1 stage
Tilting angle 75°
Turning angle . 360°
ENGINE
Type T 4-stroke, side valve, 1 cylinder
Displacement 76 cm® {4.6 cu in)
Bore and stroke 46 x 46 mm (1.8 x 1.8in)
Max. horsepower 2.0 HP/5,000 rpm [ At propeller shaft]
Max. targque - 0.62 kg-m (4.5 ft-1b)
Compression ratig 6.5:1
Fuel consumption 400 g/HPh
Coaling system Forced-ajr £ooling (Water cooling for exhaust system}
Ignition system Transistorized magneto
Ignition timing 20"'B.7.D.C. (Fixed)
Spark plug BMR-4A (NGK) | BMR-4A (NGK), WT4MR-U (ND)
Carburetor Horizontal-type butterfly valve
LuBricaﬂon system ~ Splash-type
Qil capacity 0.42 (0.42 WS qt}
Starting system Recoil starter
Stopping system : Grounding primary circuit
Fuel tank capacity 1.0£ (0.26 US gal)
Fue! Regular grade automohile gasoline
Exhaust system Underwater exhaust system . |
LOWER UNIT
'_Gear ratio 13:28
Gear case oil capacity 0.05% (0.053 US qt)
Propelier (No. of blades—dia. x pitch) 3—-184 x 120 mm {3—-7.2 x 4.7 in)
Rotating direction Clockwise {viewed from rear) ]

Date of Issue: February, 1988
© HONDA MOTOR CO.. LTD. 3
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2. DIMENSIONAL DRAWINGS |
lllustrations are based on model BF20S. . UNIT: mm (in}
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1. GENERAL SAFETY 6. SPECIAL TOOLS

2, SERVICE RULES 7. WIRING DIAGRAM
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1. GENERAL SAFETY

' Pay attention to these symbols and their meaning:
lm Indicates a strang possibility of severe personal injury or death if instructions are not followed.
L CAUTION: Indicates a passibility of personal injury or equipment damage if instructions are not followed. r

¥ wanniNg|

Stop the engine and remove the sparksplug before servicing.
If the motor must be running to do some work, make sure the area is well ventilated, Never run the engine in a closed area,
The exhaust contains poisonous carbon mohoxide gas.

& warning |

Gasoline is extremely flammable and is explogive under certain conditions. Do not smoke ot aliow flames ar sparks in your
working area.

CAUTION:

. Keep away from rotating hot parts and high tension wires whensthe engine is run with the cover off,

Date of Issue: February, 1988
©® HONDA MOTOR CO., LTD. ) : 5
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2. SERVICE RULES

1. Use genuine Honda or Honda-recommended parts and lubricants or their equivalents. Parts that do not meet Honda's design
specifications may damage the unit.

2. Use the special tools designed for the product.

3. Install new gaskets, O-rings, etc. when reassembiling.

4, \When torquing a series of bolts or nuts, begin with larger-diameter or inner bolts first and tighten to the specified torque
diagonally, unless a particular sequence is specified.

5. Clean parts in cleaning solvent upon disassembly. Lubricate any sliding surface before reassembly,

6. After reassembly, check all parts for proper installation and operation.

7. Many screws used in this machine are self-tapping. Be aware that cross-threading or overtightening these screws will strip the
female threads and ruin the hole.

8. Use only metric tools when servicing this unit. Metric bolts, nuts and screws are not interchangeable with nonmetric fas-
teners, The use of incgrrecttools and fasteners may damage the unit.

9. Follow the instructians represented by these symbols when they are used.:

p * Indicates the referenée page ' _@ : Apply grease.

0x0 (D) ¢ Indicates the type‘andiguantity of boits used.

: Apply oil. . . Use special tool.
3. SERIAL NUMBER LOCATION

The serial numbers are stamped on the engine and the stérnbracket as illustrated below, Always give these numbers when
inquiring about the outboard motor or ordering parts to be syre ¥ou get the correct parts.

ENGINE SERIAL NUMBER

FRAME SERIAL NUMBER

: Date of Issue: February, 1988
6 © HONDA MOTOR CO., LTD.
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PART ' ITEM STANDARD SERVICE LIMIT
Engine ldle speed 1400 = 100 rpm —
Cylinder campression 6.5 kg/em? (92.4 1bs/in?) (800 rpm) —
Carburetor Main jet #70 —
Pilot screw BF20S: 2 turns (Engine serial number 1000001 —_
1007046)
1-% turns (Engine serial number 1007047 | —
and subsequent)
BF20L, BF2A: 2-1/8 turns -
Float height 10.5—-13.5 mm (0.413-0.531 in) —
Spark plug Gap 0.6—0.7 mm {0.024—0.028 in) —
Transistor unit Primaryside 0.7-0.802 —
Secondary side 6.3—7.7K&2 —
Air'gap 0.2—0.6 mm (0.008—-0.024 in) —
Valve Valve clearafice g\ N 0.08—0.16 mm (0.003—-0.006 in) —
EX 0.08--0.16 mm (0.003—0.0086 in} —
Stem O.D, IN 5490 mm (0,216 in) 5.45 mm {0.215 in}
EX 5445 mm (0.214 in) 5.40 mm (0.213in)
Guide 1.D. INAEX 5.50 mm (0.217 in) 5.66 mm (0.218 in)
Stem-to-guide :
clearance IN 0.0610 mm (0.0004 in) 0.11 mm {0.004 in)
EX 0.055 mm (0.0022 in} 0.16 mm {0.006 in)
Seat width INJEX 0.7 mm {0.028 in) 1.0 mm (0.04 in)
Spring free length 27.1 i (1.07 in) 25.0 mm {0.98 in)
Cylinder Sleeve 1.D, 46.00/mwr {1.8110in) 46.05 mm {1.813 in)
Piston Skirt O.D. 45.995 mg(1.8108 in) 45.92 mm (1.808 in)
Piston-to-cylinder clearance 0—-0.03 mmgl0-0.0012 in) 0.13 mm {0.0051 in)
Pin bare |.D. 10.002 mm (0.83938 in}) 10.05 mm (0.3957 in)
Piston pin O.D. 10.00 mm (0.3937 in) 9,95 mm (0.3917 in)
Pin-to-pin bore clearance 0.015 mm (0.0006 in) 0.10 mm (0.0039 in)
Piston ring Width Top/Second 1.5 mm {0.0591 in) -1v37.mr1"1‘(0.70'5"39 in}
Side clearance Top 0.065—0.090 mm (0.0022-070035/in} 0.15'mm (0.0059 in)
Second 0.055—0.085 mm {0.0022-0:0033 _js] 0.15 mm (0.0059 in)
End gap Top/Second 0.15—0.035 mm {0.0059--0.0144n) 1.0 mm (0.039 in)
il 0.2—-0.8 mm (0.0079-0.031 i‘nl' 1.0 mm (0.039 in)
Connecting rod Small end 1.D. 10.006 mm (0.3939 in) 10.05 mm (0.3957 in)
Rod-to-pin clearance 0.006—-0.023 mm {0.00024—0.00091 in) 0.10 mm (0.0039 in}
Big end oil clearance 0.016-0.038 mm |{0.000\’63—0.0015 in) 0.10 mm (0.0039 in}
Big end axial clearance 0.20—0.90 mm (0.0079—0.035 in} 1.10 mm (0.043 in)
Big end 1.D. 18.00 mm (0.7087 in} 18.04 mm (0.7102 in)
Crankshaft Crank pin O.D. 17.984 mm (0.7080 in) 17_94'_,rpm (0.7063:in)
Camshaft Cam height IN/EX 20.82 mm (0.8197 in) 20.47 mm (0.8059 in)
Journal O.D. 12.184 mm (0.4797 in) 12,15 mm (0.4783 in)
Crankcase Journal 1.D. 12,20 mim {0.4803 in) 12.25 mm (0.4823 in)
Propeller shaft 0.D. at beve) gear 10.973-10.984 mm (0.4320—-0.4324 in) 10,93 mm (04303 in}

Date of Issue: February, 1988
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0.016—0.045 mm {0.0006—0.0018 in}

PART ITEM STANDARD l SERVICE LIMIT
Propeller shaft Shaft bore 1.D, 11.000—11.018 mm {0.4331-0.4338 in) 11.06 mm (0.4354 in) '
holder Shaft-to-shaft bare clearance —

Vertical shaft

0.D. at gear case

10.973—10.984 mm (0.4320-0.4324 in)

10.93 mm (0.4303 in}

Gear case

Vertical shaft bare |.D.
Vertical shaft-to-bore clearance

11.000—11.018 mm {0.4331-0.4338 in)
0.016—0.045 mm (0.0006-0.0018 in}

11.06 mm (0.4354 in)

5. TORQUE VALUES

Tightening points

Thread diameter

Torgue

Flywheel
Connecting rod
Throttle cable clamp
Engine switch

12 mm bolt
B mm bolt
6 mm balt

16 mm nut

t 450-550 kg-cm (32.5—39.8 frlb)

40—60 kg-cm (2.9—-4.3 ft-lb)

45-55 kg-cm {3.3—4.0 ft-Ib)
8-12 kg-cm (0.6--0.9 ft-lb)

Standard torque

5 mm bolt, nut
& mm bolt, nut
8 mm bolt, nut

104mm balt, nut

40-70 kg-cm {2.9-5.1 ft-lb}
80120 kg-cm {5.8—8.7 ft-1b)
200—-2B0 kg-cm (14.5-20.2 ft-lb)
350—400 kg-cm (256.3-28.9 ft-Ib)

6. SPECIAL TOOLS

k Tool Name

Yool Number

Apnplication

1.

Float level gauge

07401-0610000

Carb. float level inspection

Analog volt-ohmmeter

K5—TH-5H-1

2. Attachment, 32 x 35 mm 07746-0010100 Oil seal installation
{Use with Too! No. 07746—0040500)
3. Attachment, 37 x 40 mm 07746—0010200 Water seal installation
{Use with Tool No. 07746—0040400)
4, Driver, 22 mm 07746—0020100Q Crankshaft timing gear installation B
5. Pilot, 10 mm 077460040100 Gear case bearing installation B
6. Pilot, 177 mm 07746-0040400 Water seal installation
7. Pilot, 20mm 077460040500 Oif seal installation
8. Pilot, 22 mm 077460041000 Propeller shaft holder seal installation
9. Water seal remover 07748-0010000 Water sealgemoval I
|10, Driver 077490010000 Use"with dttachments and pilots
11. Valve spring compressor 07767—P0O1000A Valve'removal/installation |
12. Valve seat cutter, #122 45° 077B0—PQ1030A
13. Valve seat cutter, #1156 31° 07780—PD1040A ;
14. Valve seat cutter, #111 60° 07780—PD1050A
15. Solid pilet bar, 5.50 mm 07781—P03010A
16. Solid pilot bar, 5.52 mm 07781--P0O3020A \alve seat recenditioning
17. Solid pilot bar, 5.55 mm 07781—P03030A
18. T-Wrench, #505 07782—-PQ1010A ;
19. T-Wrench adapter, #503-1 07782—P01020A '
20. Accessory package, #246 07782 -P01030A
21. Bearing remover, 15 mm 07936—KC10500 11 x 21 x B mm Water seal removal
22. Remover weight 07936-3710200 Use with Tool No. 07936—-KC10500
23. Valve guide driver 079428920000 Valve guide removal/installation
24, Valve holder ! 079728120000 Tappet adjuster disassembly/reassembly
25. Valve lapper guide 07975-8920000 Tappet adjuster lapping i
26. Valve guide reamer, 5.5 mm 07984 —-200000A or Valve guide reaming i
07984—2000008 ‘
27. Digital volt-chmmeter or KS—-AH-32-003 or Ignition coil and engine stop switch inspection {

Date of Issue: February, 1988
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7. WIRING DIAGRAM

81— K—
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\ SPARK PLUG LEAD

ENGINE SWITCH

CLAMPS

10
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8. TROUBLESHOOTING

s ENGINE
a. Engine will not start.

[ Is there gasoline in the fuel tank?

YES

| Is the spark plug fouled?

{ @ Refill the fuel tank and restart the engine.

YES

Is there spark at the spark plug?

[ e Clogged fuel line, fuel valve, fuel filter or
breather tube.

® Float valve malfunction in the carburetor,

® Clogged port or nozzle in the carburetor,

|
|
1

YES

Is there enough compression?

—i— NO
[ NO
J
5 NO
I}
— NO

® Faulty ignition system.
(See page 13}

[

= CYLINDER COMPRESSION TEST

1) Remove the spark plug and connect a pressure gauge to the

plug hole.

2) Move the throttle lever to the FAST position, and operate

the recoil starter until the highest reading is attained,

Blown head gasket,

Improperly tightened cylinder head.
Poor valve seat contact.

Worn cylinder, piston or piston rings.
Cylinder head warpage.

Less tappet clearance.

Improper valve timing.

Standard cylinder
compression

6.5 kg/em?® (92.4 |bsfin? }/
800 r.p.m.

PRESSURE GAUGE

Date of Issue: February, 1988
© HONDA MOTOR CO., LTD.
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b, ABNORMAL ENGINE SPEED

Fuel mixture toa rich with choke valve closed.
Carburetor pilot screw out of adjustment.

Air leakage from carburetar insulator.
Defective spark plug.

Float valve malfunction,

r Engine starts but stops immediately. }— —-—{

ljngine spead does not increase. 417 [ Defective spark plug. . j
Choke valve stays closed.

Water in the carburetor.

Improper valve timing.

Poor valve seat contact.

QOverheating.

- e Faulty throttle valve shaft or linkage.

-

[Eng'me speed does not decreased

L

!‘ Engine speed does not stabilize. {Hunting) Ji

Carburetor pilot screw out of adjustment, ’
Clogged carburetor passages.

Air leakage from carburetor insulator.
Insufficient fue! in the fuel tank.

Date of Issue: February, 1988
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¢. IGNITION SYSTEM TROUBLESHOOTING

Test the spark plug.

No spark

Check again with a new Sparks o o |
spark plug. aulty spark plug, ) |

No spark

Check@@gain with a new Sparks [ i '
spark plig caf ® Faulty spark plug cap.

Nafspark

Disconnect the black wire Sparks \
from the engine stop switch =| ® Faglty engine stop switch. J
and recheck, :

No spark
® Defective transistorized igni-
®» GEAR CASE - . .
tion coil.
Water is detected in the ® Worn or damaged water seal andigasket.
gear oil. ® |mproperly tightened fasteners on geaf case.
& Worn propeller shaft. }

e SPARK TEST

1}  Remove the engine cover, plug cap and spark plug.

2) Attach the spark plug to the plug cap, and ground the side
electrode against the 6 x 20 mm bolt.

3) Pull the recoil starter and check to see if sparks jump across
the electrodes,

CAUTION:

e Never hold the spark plug lead with wet hands while l
performing this test.

& Make sure that no fuel has been spilled on the engine—
and that the plug is not wet with fuel.

e To avoid fire hazards, do not allow sparks near the plug
hale.

Date of Issue: February, 1988
® HONDA MOTOR CO., LTD. 13
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9. MAINTENANCE SCHEDULE

REGULAR SERVICE PERIOD EVERY

performed at every indicated ! 6 MONTHS YEAR
month or operating hour ‘ EACH USE OR OR
20 HRS 100 HRS 200 HRS

intervals, whichever comes first. i

ITEM (3) {2)

Engine oil Check level

Change

Gear case ail Check level

Change

il
Check for water - o
Carburetor linkage Check
Q

Valve clearance Chegk-Readjust i

Spark plug Clean-Béadjust _

Shear pin Check

Combustion chamber and valves Clean-Relap Every 300 hours

Fuel line Check
(Replace if

Every 3 years
necessary |

NOTE: {1) Lubricate more frequently when used in salt water.
(2} For professional commercial use, log hours of operation to detepmine proper maintenance interfals.
{3) To maintain cooling system efficiency, flush the outboard mator with frash water after each use in salt water.

14 Date of lssue: February, 1988
© HONDA MOTOR CO., LTD.
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10. LUBRICATION CHART

1. Wipe the outside of the engine with a cloth dipped in oil. Apply oii to the following parts.

Date of |ssue: February, 1988
© HONDA MOTOR CO., LTD.
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NOTE
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o . MAINTENANCE

\
1. ENGINE OIL 4. COMBUSTION CHAMBER
| 2. GEAR OIL 5. VALVE CLEARANCE

3. SPARK PLUG 6. CARBURETOR

1. ENGINE OIL

CAUTION: ’ OIL FILLER CAP

Used motor oil may cause skin cancer if repeatedly left in
contact with the skin far prolonged periods. Although this
is unlikely unless you handle used oil on a daily basis, it
is still adviseable to thoroughly wash your hands with scap
and water as soon as possible after handling used oil.

{3rain the oil while the ergine is still warm to assure rapid and

complete draining.

1} Turn the fuel valve lever OFF, apd®¢lose the fuel cap vent
knob.

21 Remove the oil filler cap, and turp thefmotor on its side to

’ drain the oil.

3) Stand the engine in an upright position, and fill the crankcase
with the recommended oil. Check the oil lafel withythe dip-
stick resting on the filler opening (do not screw ji}. Fill to OIL FILLER CAP
the upper level mark on the dipstick,

Engine oil capacity 0.4€¢ (0.42 US gt}

Recommended oil:
Select the appropriate viscosity for the average temperature

in your area, SAE10W-40 is recommended for general, all- UPPER LEVEL
temperature use. (0144 40.42 US qt)
SE or SF LOWER LEVEL
Single (OZQ, 0.21'Us qﬂ
Viscasity
DIPSTICK
SE ar SF
Multi-
Viscosity

=30 =20 ~10 a 10 0 30 -1P [
1 \ . .
70 [ 26 a0 B0 B0 100 F

Ambient temperature
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2.

¥

2)

GEAR 0IL

Remove the gear oil level bolt and gear oil drain bolt to drain
the oil,
Using the gear oil bottle (optional part), inject oil through

: ) GEAR OIL
the drain bolt hole until it starts flowing out through the LEVEL BOLT
tevel bolt hole.
31 Reinstall and tighten the gear oil bolt securely.
4) Remove the oil bottle and reinstall the drain bolt.
, . I
Gear oil capacity | 0.050 {0.063 US gt) T
GEAR QIL
DRAIN BOLT
APl standard (GL-4 or GL-5) | ‘ |
Recommended oil SAE 90 outboard motor gear K
) oil. | s
CAUTION:
If water is detected in the oil //check the gasket and water
seal for damage and the gear case for ifmproper instaliation.

3.

LY

SPARK PLUG

Remove the engine cover and spark plug cap.\Remiové the
spark plug using the socket wrench,

2} Visually inspect the spark plug. Discard it if the insulator
is cracked or chipped.,
l BF20: BMR-4A {(NGK)
Standard spark plug BF2A: BMR-4A (NGK),
W14MR-U (ND)
3) .Remove carbon or other deposit with a stiff wire brush.
4) Measure the plug gap with a wire type feeler gauge.

Spark plug gap

0.6—0.7 mm (0.024--0.028 in)

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

Make sure the sealing washer is in good conditian: replace if
necessary.

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

CAUTION:

® The spark plug must be securely tightened. An improper-

ly tightened plug can become very hot and possibly
damage the angine.

¢ Never use a spark plug with an improper heat range.

0.6—0.7 mm *

SIDE
{0.024—0.028 in) + ELECTRODE

18
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4,

COMBUSTION GHAMBER

¥ wanninG

Gasoline is flammable and is explosive under certain
conditions. Do not smoke or allow flames or sparks near
the outhboard motor while draining fuel.

Always work in a well-ventilated area.

Be sure to store drained fuel in a safe cantainer.

Be careful not to spill fuel. Fuel vapor or spilled fuetl
may ignite; Wipe up any spilled fuel immediately, and
make sure the area is dry before starting the engine,

1

2)

3)

4)

Rermave the engine cover, recoil starter, two 6 mm cap nuts,
and fuel tank.

Remave the chokelrod, throttle cable, & x 18 mm flange
bolt, and air chamber. Bisconnect the engine switch leads,
spark plug cap and remove the 8 x\20 mm baolt. Remove the
spark plug and fan cover gromimet)

Remove the four 5 mm self tapping screws, two 6 x 18 mm
flange bolts, and fan cover.

Remove the four 6 x 35 mm flange bolts, two 6 mm cap
nuts, and cylinder head.

6x 20mm  THROTTLE CABLE
BOLT i, ¥ - CHOKE ROD

mﬁ>@ g
/fﬂw -.j“”\

ENGINE T

AlIR
CHAMBER

618 F (2)—>1,

N *w SELF
TAPPING SCREW {4)

6 x 35 F {4)

, B mm

Date of Issue: February, 1988
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5) Clean the cylinder head using a wire brush.

CAUTION:
Be careful not to damage the cylinder head gasket surface.

8) lInspect cylinder head for warpage. {P. 38

5. VALVE CLEARANCE

i)
2)
3)

4)

ARemove the fan caver,

Remove the two § mm cap/nuts’and the carburetor.

Remove the two 5 x 10 énm)flange bolts and the tappet
cover, :

With the engine cold and the piston at TOC on its compress

sion stroke, measure the valve clearance.

Standard valve clearance IN/EX: 0.08-0.16 mm
{0.003—0.006 in)

§Y |f the valve clearance is not within the specified range,
replace the valve adjuster to obtain the caorrect clearance,
Valve adjusters are available in the sizes shawn in the follow-
ing table. Measure the thickness of the used adjuster, and
then select the replacement adjuster that will achieve the

carrect clearance.

REPLACEMENT VALVE ADJUSTER

14801-892--000 | 345 mm (0.124 in)

VALVE

14803-892-000

|

3.25 mm (0.128 in)
3.34 mm (0.132 in}
343 mm (0,135 in)

352 mm (0.138in)}

14815-892—-000

3.61 mm (0,142 in)

14806—892--000
14809892000
: 14812—892-000

14818-892-000

372 mm (0.146 in)

|

i

14820--892-000

3.82 mm {0,150 in)

|

VALVE LAPPING GUIDE
No. 07975—8920000

=

* 1 the standard clearance cannot be obtained by replacement,
,;}_‘_lfapf—the bottom of the adjuster on an oil stone using the valve
H"!.:_'cind_ the VALVE LAPPING GUIDE {special tool}, as shown.

e
o T
VALVE ADJUSTER \T/\
| SURFACE PLATE

L

20
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6. CARBURETOR

1} Start the engine and allow it to warm up to normal operating
temperature.

2] With the engine idling, turn the pilot screw in or out fo the
setting that produces the highest idle rpm. The correct
setting will usually be obtained at approximately the follow-
ing number of twrns aut fram the fully closed (lightly seated)

position:
BF20S: 2 turns (Engine serial number
Pilot screw 1000001-10070486}
. 1-3/4 turns {Engine serial number
opening

1007047 and subsequent)
| BF20L, BF2A: 2-1/8 turns ]

3)  After the pilot screw ¥ carfectly adjusted, attach a tacho-
meter to the engine and/tusn, the throttle stop screw to
obtain the standard idle speed.

1,400 £100 rpm

Standard idle speed [1

PILOT SCREW

-

TH‘ROTTLE STOP SCREW

w0

Date of Issue: February, 1988
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NOTE

Date of lssue: February, 1988
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wroowrea |V, DISASSEMBLY AND SERVICE

1. DISASSEMBLY CHART 8. ENGINE AND LOWER UNIT
2. ENGINE COVER/RECOIL STARTER 9. OIL PAN
STEERING HANDLE 10. CYLINDER HEAD/VALVES
3. FUELTANK . 11. PISTON/CRANKSHAFT/CYLINDER
4, THROTTLE CABLE/CHOKE ROD 12. STERN BRACKET/EXTENSION
5. FAN COVER/EXHAUST PIPE CASE
PROTECTOR 13. GEAR CASE/VERTICAL SHAFT
6. FLYWHEEL/IGNITION COIL WATER PUMP
7. CARBURETOR

1. DISASSEMBLY CHART

ENGINE
COVER
STARTER ‘
REEL [ FUEL TANK
|
THEOTTLE '
! CABLE/CHOKE PROPELLER
‘ RGD
EXHAUST PIPE PROPELLER
R
FAN COVE PROTECTOR SHAFT
]
[
'CGOTJ_T o CARBURETOR EE}QE‘JDER EXHAUST PJPE GEAR CASE EVAV[S\F’EEL
* i i ] ]
RECQIL ENSION
araart TAPPET COVER gi-er ‘
I
FLYWHEEL VALVE _
I
CAMSHAFT
] !
CONNECTING VALVE ]
PISTON
ROD s LIFTER
T | I
CRANKSHAFT
i
1
CYLINDER

Date of lssue: February, 1288 .
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2. ENGINE COVER/RECOIL STARTER/STEERING HANDLE

HANDLE
MOUNTING RUBBER

HANDLE GRIP

D
STEERING HANDLE )9/

& |
y 4 HANDLE MOUNTING
8 mm SPECIAL COLLAR (2]
BOLT DISTANCE COLLAR
12.5 x 32 SPECIAL ENGINE COVER 5TRAP
WASHER :

STARTER GRIP

ENGINE COVER

Date of Issue: February, 1988
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e RECOIL STARTER

STARTER ROPE

REASSEMBLY:
Before installing, check for
frayed or broken strands,

STARTER REEL

REASSEMBLY: ‘
Install the recoil starter spring in the
starter reel by hooking the outer end
of the spring an the tab in the reel. ‘

FRICTION SPRING:

REEL COVER

STARTER CASE

RECOIL STARTER SPRING
DISASSEMBLY:

. Be careful not to allow spring to jump out.
EEL CO
SOLEF VER INSTALLATION:
RATCHET . A o

. After\installing) the starter reel, install the reel |
REASSEMBLY: assembly infthe starter case by hooking the inner !
* Check far wear or damage. end of the sprifigdn the tab in the case.
* Install as shown. CAUTION:

Wear heavy gloves to protect your hands
from injury.

Date of Issue: February, 1988
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® ASSEMBLY OF RECOIL STARTER

1} Pass the rope through the hole in the starter reel, and tie 4} Hold the reel and pull the end of rope out of the case and

the end of the rope in a figure eight. feed it through the starter grip. Knot the end as shown.

Next, wind the rope onta the reel in the indicated direc-
tion, and wedge the end of the rope in the notch on the
edge of the reel,
]
STARTER GRIP
STARTER REEL 5] With a length of rope extending from starter reel notch,

. ] . raotate the reel 2 full turns in the direction of the arrow.
2} Hook the inner end of the spring, on the tab in the reel

and wind to the left, I
CAUTION:

LTake care that the spring does not fly gut!

NOTCH ‘

3} Install the starter reel assambly in the starter case. Take 6) Attachl the ratchet and the friction spring, mount the ree!
care that the inner end of the spring is hooked on the tab caver,sightengthe,reel cover baolt.

in the case, (It is advisable to insert while turring to the Pull the starter grip several times and check that the

left.) ratchet is operatingdroperly.

] B ]

26 Date of issue: February, 1988
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3. FUEL TANK
[ & waRNING

Gasoline is flammable and is explosive under

W BREATHER VALVE

certain conditions. Do not smoke or allow . REASSEMBLY:

flames or sparks near the outboard motor Hand-tighten fully into the
while draining fuel. / fuel cap body.

Always work in a well-ventilated area,

Be sure to store drained fuel in a safe con- ? BREATHER VALVE GASKET

tainer. FUEL CAP BODY

Be careful not to spill fuel, Spillefi fu?.l or i FUEL CAP SPRING
fuel vapor may ignite. {f any fuel is spilled, T FUEL CAP LINK

make sure the area is dry before starting the 2
engine,

REASSEMBLY:

After threading the breather valve
into the fuel cap body, install
parts; secure with the 4 mm lock

pin.

i

FUEL CAP GASKET — " =—

6 mm CAP NUT
6 mm PLAIN WASHER

FUEL TANK MOUNTING

4 mm PLAIN WASHER $
COLLAR \%
REASSEMBLY: C %

FUEL CAPBREATHER—
SPONGE /
FUEL CAP INNER &
4 mm LOCK PIN\
TANK MOUNTING RUBBER A |
Stip onto the filler neck until it bot- /
toms against the tank, noting the
installation direction.

with the end of a screwdriver,
FUEL TANK

DISASSEMBLY:

8e sure to the drain fuel from the
tank before disassembling.
REASSEMBELY:

Remove ail accumulated water
afid sediment before installing.

FUEL TANK

RUBBER B (2}
REASSEMBLY::
Press into place in the fuel tank

TANK MOUNTING RUBBER A

TANK MOUNTING RUBBER G (2)

REASSEMBLY:
Press into the fan cover with the wide
FUEL FILTER

end facing up.
REASSEMBLY: TUBE Smm  /
Check to be sure the filter is clean  CLIP \

TANK MOUNTING Push the tube onta the fuel tank.  FUEL
RUBBER C TUBE

\FUEL TANK
and undamaged. Insert the filter —
\ FUEL
20 mm \ FILTER
Date of Issue: February, 1988

] | into the fuel tank. Place the tube
FAN clip about 5 mm from the tube end. 7
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© HONDA MOTOR CO., LTD. 27




HONDA

BF20-BFa2A
CHOKE ROD
REASSEMBLY: CHOKE ROD ek the choke valve
Insert the hook end into the g . L for smooth operation
groove of the choke knob 4 after instaliation,
then pull the knob in the ’I'i
—
direction shown by the arrow ‘ : ! CHOKE KNOB
- e AN COVER
TO CARBURETOR
CONTROL LEVER WASHER CHOKE LINK

REASSEMBLY:

Align the'lug withethe cut-
out in the fad cover and
secure with the\8_mm nut.

L

THROTTLE CABLE

REASSEMBLY; j
Insert in the hole in the
throttle lever on one end,
and in the hole in the car- |
buretor throttle link on the
other. Secure with the cable
holders and 6 x 12 mm |
mnge bolts on the fan coverj

THROTTLE LEVER
SPRING WASHER

80—120 kg-cm

REASSEMBLY: | / (5.8-8.7 ft-Ib)
Install with the convej\ir% (
side facing up. . 2 A, ‘
Sia, X (— 1
5

THROTTLE LEVER

REASSEMBLY:

Check that the carbure-
tor throttle operates
smoothty by moving
the throttle lever right
and left.

FAN COVER GROMMET

REASSEMBLY:
After routing the spark plug |

lead and black lead through the I
grommet, install with the split

facing toward the spark plug,

SR

CHOKE KNOQB

ENGINE SWITCH

[ REASSEMBLY-

Connect the black lead to the black lead of the ignfition coil,

and attach the green lead terminal to the cylinder head with |
iG x 20 mm bolt through the fan cover.

b. INSPECTION
® ENGINE SWITCH

Check for continuity between the biack and green lead:

Engine switch Continuity

Press There should be continuity.

Release There should be no continuity,

8 Date of Issua: Fehruary, 1988
2 © HONDA MOTOR CO., LTD.
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5. FAN COVER/EXHAUST PIPE PROTECTOR

6x 18 F (3)

? AIR
[ /CHAMBER STAY
|

=27

AIR CHAMBER

REASSEMBLY:

After mounting the fan cover an
the engine, install the air chamber
praperly through tha fan cover, Be
sure to position the fuel tube at a
hollow place ¢n the chamber.

FAN COVER

REASSEMBLY:

Pass, the fuel tube through the fan
cover and install the cover on the
gngife with three 6 mm bolts.
! Improper/ingtallation of the cover
may causé deformation or cracks

on the cover,

EXHAUST PIPE
PROTECTOR

5 x 16 SCREW {4)

Date of Issue: February, 1988
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WOODRUFF KEY

REASSEMBLY:

* Do not forget to install.

= After installing the flywheel, make
sure that the key is in its position.

hole in the pullay.

BF20-BF2A
6. FLYWHEEL/IGNITION COIL 12 mm F NUT STARTER PULLEY
a. DISASSEMBLY/REASSEMBLY -450—550 kg-cm REASSEMBLY: }
(32.5—39 8 ft-Ib) ‘ Align the tab on the fan with the

COOLING FAN

Use care when remcving and
installing to avoid damaging :
the fins.

REASSEMBLY:

Align the three tabs on the
back with the holes in the
flywheel. I

FLYWHEEL

DISASSEMBLY:

Use a 4-inch puller {commerciatly
available).

CAUTION:

® Do not place the pullergelaws
on the flywheel magnet.

® Do not use a hammer to se-
move the flywheel,

IGNITION COIL
SPARK PLUG LEAD

REASSEMBLY:
Before installation, check
for damaged insulation.

PLUG CaP

' REASSEMBLY:;
i Serew onto the spark
‘ plug lead.

¢ |[gnition Coil ' (\L/f::

1} Insert a long thickness gauge between the ignition coil and \{/
flywheel.

T
|

Specified clearance I 0.2—-0.6 mm (0.008-0.024 i”ﬂ

NOTE:

® The clearance at both ends af the coil must be
adjusted simultaneously. If a long thickness gauge
is not available, use separate thickness gauges at
each end, or use a strip of post card of the proper
thickness.

® Avoid the magnet area of the flywheel when adjust- IGNTION COIL
ing the clearance,

0.2—-0.6 mm
{0.024—0.028 in)

] » . . FLYWHEEL
2) Tighten the ignition coil bolts while holding the coil firmly

against the flywheel.

Date of Issue: February, 1988
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b. INSPECTION
® TRANSISTORIZED IGNITION COIL

< Primary side >

Measure the resistance of the primary coil by attaching one ohm-
meter lead to the ignition coil's primary (black) lead while
touching the other test lead to the iron core,

Primary side resistance value 0.7 ~0.9%2

ANALOG VOLT-OHMMETER
NO. KS—TH—5H -1

ar

DIGITAL VOLT-OHMMETER
NO. KS—AH—-32-003

< Secondary side >

Measure the resistance of the secopdary side of the coil by
removing the spark plug cap and touching ore test lead to the
spark plug lead wire while touching the otherBadeto the coil's
iron core.

L Secondary side resistance value 6.3~7.7kQ

NOTE:

’ ® A false reading will result If the spark plug cap is not
removed,
® Far a dynamic test, refer to the troubleshooting pro-
cedure on page 13.

Date of Issue: February, 1988
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1. GARBURETOR

a. DISASSEMBLY/REASSEMBLY

CARBURETOR JOINT PLATE

REASSEMBLY:

install the plate, carburetor gasket,
carburetor insulator, and insulator
gasket with two 5 x 20 flat screws.

Note installation direction and
jocation.
CARBURETOR 5x 20 FLAT
p. 33 SCREW (2)
5 mm CAP NUT (2) \
\ S o

l\ =T
i

Gran

COLLAR {2}

AlR GUIDE

REASSEMBLY:
Before installing the guide, remove ali
dust and dirt from the screen.

CARBURETOR GASKET A

REASSEMBLY:
Check the gasket for damage.
Replace if necessary.

CARBURETOR INSULATOR

REASSEMBLY:
Note installation direction.

CYLINDER
SIDE

CARBURETOR
SIDE

INSULATOR GASKET

REASSEMBLY:

Carefully check the gasket
for tears and damage. Re-
place if necessary.

CARBURETOR GASKET B

REASSEMBLY:

Carefully check the gasket
for tears and damage. Re-
place if necessary.

32
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® CARBURETOR

WARNIN

Remove the set bolt and drain the
carburetor before disassembling.
Fuel vapor or spilled fuel may
ignite. Wipe up spilled fuel at onge.

CARBURETOR BODY

REASSEMBLY:
Clean interpal passages and
orifices with compressed air
before installing,

MAIN NOZZLE

REASSEMBLY:
Clean tharoughly with com=
pressed air before installing.

FLOAT VALVE

REASSEMBLY:

Check for worn vaive or weak
spring. Replace if necessary.
Set the valve on the float arm
properly as shown.

SET BOLT

REASSEMBLY:
After assembty, check for any
sign of fuel leakage.

b. CHECK
® FLOAT HEIGHT

Place the carburetor in an upright position, and measure the
distance between the float top and carburetor body when the

float just contacts the float valve,

4x12(2) 3x6(2)

LEVER SETTING PLATE

COCK LEVER SPRING

,COCK LEVER

/ FUEL COCK GASKET -
REASSEMBLY: —‘

Carefully check the gasket
for wear and cracks.

- FLOAT
Check for smooth movement
after installing,

MAIN JET

REASSEMBLY: ]
Clean thoroughly with com-
pressed air befare installing.

\ FLOAT CHAMBER

DRAIN SCREW

Standard float height 106—13.5 mm (0.413-0.531 in) ‘

Float height cannot be adjusted. If the height is out of specifi-

cation, replace the float or the valve,

| REASSEMBLY: ]

FLOAT LEVEL GAUGE
' 07401--0010000

Date of Issue: February, 1988
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8. ENGINE AND LOWER UNIT

UPPER CASE GASKET

| REASSEMBLY:

Check the gasket for damage and
tears. Replace if necessary. Note
installation direction.

EXHAUST PIPE PROTECTOR

6x121(2)

6 mm CAP NUT (2]

8 mm KNOCK PIN (2)

6x32F (3)
80120 kg-cm (5.8—8.7 fmtﬂ

EXHAUST GASKET (2)

REASSEMBLY:
Check the gasket for damage and
tears. Replace if necessary.
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8. OIL PAN

Ex16 F
B—?D kg-cm (2.9-5.1 ft-lh)

OIL SLINGER SHAFT

WATER SEAL 17 x 36 x 5.5

REASSEMBLY:;
After installing the oil seal, use the special
tools to drive a new water seal into the oil
pan. . i
ATTACHMENT, 37 x 40 mm

No.07746—0010200

PILOT, 17 mm

No. 07746—-0040400

DRIVER

No. 07749—0010000

CASE COVER GASKET

REASSEMBLY: I
Check the gasket for tears. ‘

Replace if necessary.

OIL FILLER cAP

6x28F (6)
[ 80—120 kg-cm (5.8-8.7 ft-lb)—J

=

OIL SEAL 20x 34x 6

| REASSEMBLY:

Install a new oil seal with the lettered side
facing outward,

Use the special toals to drive in the oil seal
until its outer face is flush with the ail pan.

ATTACHMENT, 32 x 35 mm
No. 07746—-0010100
PILOT, 20 mm

No. 07746—0040500

DRIVER
No. 077490010000

Date of Issue: February, 1088
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10. CYLINDER HEAD/VALVES

a, DIS/REASSEMBLY

See pages 37 and 38 for removal and |
installation of the valves and valve
guides.

CYLINDER HEAD

REASSEMBLY;
* Remove accurmnulated carbon de-
posits from the gBmblstion

[ 100150 kg-cm {7.2—10.8 ft-Ib}

EXHAUST VALVE

SPARK PLUG ' REASSEMBLY:
’ STANDARD PLUG: Chgck for damage or carbon
bua!d-up.

| BF20: BMR-4A {NGK)

BF2ZA: BMR-4A (NGK),

W14MR-U (ND}
TIGHTENING TORQUE:

INTAKE VALVE

Do not confuse with the exhaust
valves. The intake valve is largar than

chamber before installation.
Inspect the cylinder Read™for
warpage. {Page 39}

* Loosen and tighten the boits agd
nuts, in the order shown. After
tightening, measure cylinder

6'mm CAP NUT (2}

the exhaust valve.

/VALVE SPRING

6x35F (4)

80-120 kg-cm
(5.8-8.7 ft-lb)

compression {Page 11).

8
(5.8-817 ft-1t5)

SPRING RETAINER
EISASSEMBLY:

0+=120 kg-cm

|

CYLINDER HEAD
GASKET

SHROUD

Slide the retainer sideways to
align the large hole with the
valve stem,

TAPPET ADJUSTER

-
REASSEMBLY:

To install, it the valve using

the special tool {Page 37).

TAPPET COVER

5Ex 10 F (2}
| 40—70 kgem
(2.8—5.1 ft-Ib)

TAPPET COVER GASKET

Date of Issue: February, 1988
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e VALVES

DISASSEMBLY:

1) Rotate the crankshaft until the valve is fully open, and then
hold it open with the special tool.

2) Rotate the crankshaft back to lower the lifter, and then
remove the adjuster. After remaving the adjuster, remove the
special tool.

NQTE:

Keep the adjusters in order so they can be reinstalled in
their original locations.

3} Compress the valves spring with the special tool and remove
the valve spring.retainer.

4} Check to be sure thiat the correct end of the valve spring
compressor attachment is pointing cutward,

5) Turn the compressor handle Counterclackwise to open the
tool, and then insert the end of\the attachment into the
spring coils as shown.

NOTE:

Be sure to seat the valve stem all the wayfintg the notch in
the end of the attachment. '

6) Align the compressor button with the face of thé valve, and
then turn the compressor handle clockwise jlUst embugh, to
take the spring pressure off the valve spring retainer. Remove
the retainer, and then open the compressor,

CAUTION:

.[ Do not overtighten the compressor, or you rmay damage

i the valve spring.
|

REASSEMBLY:

1) Slide the valves into the valve guides and instal} springs on
the stems. Install the spring retainers by comarassing the
springs.

Be sure to set the valve stem into the small hole in the center
of the retainer. :

2) Install the adjusters using THE SPECIAL TOOL as in DIS-
ASSEMBLY,

After installing, check valve operatian, and clearance.

-

\

‘ =

7 VALVE HOLDER
= No. 07872-8120000

pgni

ADJUSTER

5.TO0OL

VALVE SPRING
COMPRESSOR
NO. 07757—P01000A .~

COMPRESSOR

VALVE A
SPRING — 7.
RETAINER SPRING
W VALVE SPRING COMPRESSOR
ATTACHMENT
INCORRECT CORRECT

VALVE RETAINER
POSITIONING

Date of Issue: February, 1988
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b. INSPECTION
e VALVE SPRING FREE LENGTH

Measure the free length of the valve Springs

i T
| STANDARD SERVICE LIMIT
L 27.1 mm (1.07 in) 25.0 mm (0.98 in)

Replace the springs if they are shorter than the service limit.

* VALVE STEM 0.D.

Inspect each valve for face irregularities, bending or abnormal
stem wear. Replace the valve if necessary.

Measure and record eachevalve stem O.D.

STANDARD SERVICE LIMIT
IN_ | 5.490 mm (0.216Tn) 5.45 mm {0.215 in)
EX | 5445 mm (0.214 in 5.40 mm (0.213 in)

Replace the vaives if their Q.0. Ts€maller than the service
limit.

e VALVE GUIDE I.D.

NOTE:

( Ream the valve guides ta remove any carbon depaosits
before measuring,

L
Measure and record each valve guide |,D.
’ STANDARD SERVICE LIMIT
i 5.5 mm (0.217 in} 556 mm (0.219 in) <l

Replace the guides if they are over the service limit.

* VALVE GUIDE-TO-STEM CLEARANCE

Subtract each valve stem O.D. from the corresponding guide
I.D. to obtain the stem-to-guide clearance.

STANDARD SERVICE LIMIT

IN 0.010 mm {0.0004 in) 0.1 mm (3.004 in}
EX 0.055 mm (0.0022 in) 0.16 mm {0.006 in) _j

If the stem-to-guide clearance exceeds the service limit,
determine if the new guide with standard dimensions would
bring the ¢learance within tolerance. I 50, replace any guide as
necessary and ream to fit,

't the stem-to-guide clearance exceeds the service limit with
new guides, replace the valves as well.

NOTE:
Recondition the valve seats whenever the valve guides arej
replaced. ;
— 1
38
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e VALVE SEAT WIDTH

Measure the valve seat width.

STANDARD

SERVICE LIMIT

0.7 mm (0.028 in)

1.0 mm {0.04 in)

if the valve seat width is under the standard, or over the

service limit, recondition the valve seat. {P. 41)

Date of Jssue: February, 1988
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¢c. VALVE GUIDE REPLACEMENT

REMOVAL:
1) Place a shop towel in the space below the valve guide, and

drive the valve guide down about 15 mm (a little over 1/2
inch},

CAUTION:

When driving the valve guides out, be careful not to damage
the cylinder block.

|

]

2) Using a hammer and chisel, score the valve guide at the point

where it emerges, then strike the tip of the guide to break it
off. '

Wear adequare eye protection when breaking the valve4J
guide,

3) Drive out the remainder of the, valve guide. If necessary,
repeat step 2 to gain additional clearantes

INSTALLATION:

1) Drive in the new guide to a seating depth of 18'mm (0.7 in).

2)  After installation, inspect the valve guide for damage.
Replace the guide if damaged.

* VALVE GUIDE REAMING

1} Coat the reamer and valve guide with eutting oil.

2} Rotate the reamer clockwise through the vaive guide the full
length of the reamer. "

3) Continue to rotate the reamer clockwise while removing it
from the valve quide. _

4}  Thoroughly clean the cylinder block to remove any cutting
residue. '

8) Check the valve guide bore; it should be straight, round and
centerad in the valve guide,
Insert the valve and check operation. If the valve does not
operate smoothly, the guide may have been bent during
installation. Replace the valve guide if it is bent or damaged.

6} Check the Valve Guide-to-Stemn Clearance (P. 38).

VALVE GUIDE DRIVER

l)/No. 079428920000
1

"
COLD CHISEL
VALVE GUIDE ~
DRIVER
No. 07942—8920000\
P
Y

18 mm

VALVE GUIDE i

VALVE GUIDE REAMER
No. 07984—-200000A

OR
No. 07984—200000B

40
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d. VALVE SEAT INSPECTION AND
RECONDITIONING

1) Thoroughly clean the combustion chambers and valve seats
to remove carbon deposits. Apply a light coat of Prussian
Blue or erasable felt-tipped marker ink to the valve faces.

2} Insert the valves, and then lift them and snap them closed
against their seats several times. Be sure the valve does not
rotate on the seat. The transferred marking compound will
show any area of the seat that is not concentric.

NOTE:

Follow Valve Seat Cutter Manufacturer's Instructions. —I

3} Using a 45° cutter, remove enough material to produce a
smooth an concentric seat. Turn the cutter clockwise, never
counterclockwise. Continue to turn the cutter as you lift it
from the valve seat.

VALVE FACE

SOLID PILOT BARS

5.50 mm No. 07781-P03010A
5.52 mm No. 07781-P03020A
5.55 mm No. 07781-P03030A

TWRENCH, #505
No. 07782-P01010A

TWRENCH ADAPTER, #503-1
No. 07782—P01020A

ACCESSORY PACKAGE, #246
No, 07782—P01020A

VALVE SEAT CUTTERS

o #115 o
o A 7 L

No. 07780—P01050A  No. 07780—P01040A

Ne¢. 07780--P01030A

45°

4 ‘\’ VALVE SEAT

Date of Issue: February, 1988
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4) Use the 30° — 32° and 60° cutters to narrow and adjust the
valve seat so that it contacts the middle of the valve face. The CONTACT TOO HIGH

30° — 32° cutter removes material from the top edge. The — \\X
\\ 32°
—_ )

60° cutter remaves material from the bottom edge. Be sure
that the width of the finished valve seat is within specifica-

tion.
STANDARD VALVE SEAT WIDTH: 0.7 mm (0.028 in) CONTACT TOO LOW
5} Make a light pass with 45° cutter to remove any possible :

burrs at the edges of the seat. !
6} After resurfacing the seats, inspect for even valve seating.
Apply Prussian Blue compound or erasable felt-tipped
marker ink to the valve faces. Insert the valves, and then lift

them and snap them™Elosed against their seats several times.

Be sure the valve(does not rotate on the seat. The seating
surface, as shown “by» thestransferred marking compound,
should have good contact alf theqway around.

7)  Lap the valves inta their seats, using a hand valve {apper and
lapping compound (commercially available).

CAUTION:
To avoid severe engine damage, be sure to remove all lapp- HAND VALVE
ing compound from the engine before ressembly. LAPPER

¢ VALVE ADJUSTER LAPPING

If the standard valve clearance cannot be aobtained by valve
adjuster replacement (see p. 20}, lap the bottom of the adjuster
to reduce its thickness.

Place the valve and adjuster in the valve lapping guide and slide
the adjuster back and farth over the oil stone.

VALVE LAPPING GUIDE
Neo. 07975—-8920000
|

Date of Issue: February, 1988
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11. PISTON/CRANKSHAFT/CYLINDER

a, DISASSEMBLY/REASSEMBLY
e CRANKSHAFT/CAMSHAFT

CONNECTING ROD CAP

REASSEMBLY: |
Install cap with oil dipper pointed
toward camshaft as shown.

CYLINDER BEARREL

CONNECTING ROD BOLT (2}
40—60 kg-cm {2.9-4.3 ft-lb)

CRANKSHAFT

REASSEMBLY: |
Avoid damage to oil seal. l

® BREATHER CHAMBER

6x 12 F (2) @
BO—120 kg-cm {5.8—B.7 ft1b) Jr//

BREATHER FILTER

REASSEMBLY:

Check the filter for clogging
and tears. Replace if neces-
sary.

PISTON

REASSEMBLY:
Install with mark & toward
valves, Compress piston rings with
a commercially available PISTON
RING COMPRESSOR  when
installing piston.

VALVE LIFTER

. | DISASSEMBLY:

| Mark to facilitate identification in
reassembly.

REASSEMBLY:

Just before installing camshaft, in-
stall lifters. Prevent them from fal-
ling down by 1ilting the cytinder,

CAMSHAFT

REASSEMBLY:
Align timing mark with cranksahft
mark.

-

BREATHER VALVE

REASSEMBLY:
Be sure to install the valve

to prevent excessive oif loss. |

Date of Issue: February, 1988
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® PISTON

PISTCN PIN CLIPS

REASSEMBLY:

Install by setting one end of the clip
in the piston groove, holding the
other end with long-nosed pliers, and
rotating the c¢lip in. Do not align the
end gap of the clip with the cut-out
in the piston pin bore.

CUT-0UT

PISTON PIN
CLIP

s TIMING GEAR

DISASSEMBLY:
1) Mark a line on the crankshaft and the timing gear as shown.
2)° Use a hydraulic press to remove the timing gear,

CAUTION:

"Do not scratch oil seal surfaces.

ASSEMBLY:

1] Using the old timing gear for reference, mark aline at the
same position on the new timing gear.

2) Use a hydraulic press and the special tools to press on the
new timing gear with the reference marks aligned.

PISTON RINGS

REASSEMBLY: |
* Install with marking facing up. I
- Position the rings so that the end%
gaps are staggered or equally spaced !
at 120-deg intervals and are away'

from piston pin axis.

0

Y ;,.l

|

N

Fi

2’

—

/.
i “\

- |

e

CONNECTING ROD

ASSEVBLY:
Install rod with longer end facing
“& mark on the piston head.

TIMING GEAR

<=
el -
/ .

&

s -..1:
'« BEARINGDRIVER "
No. 077460020100

44
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b. INSPECTION
e CYLINDER ID
STANDARD SERVICE LIMIT
46.0mm (1.8110in) | 46.05 mm (1.813n)

If the service limit is exceeded, rebore the cylinder and install
an oversize piston and piston rings.

e P{STON SKIRT OD

STANDARD SERVICE LIMIT

45.995 mm {1.8108 in} 45,92 mm (1.808 in)

‘@ PISTON -TO-CYLINDER CLEARANCE

STANDARD SERMACE LIMIT

0—0.03 mm {0—0.0012 in) | 0.13 mm (@00514n)

e PISTON RING WIDTH

T
STANDARD SERVICE LIMIT

TOP/

SECOND 1.5 mm {0.0591 in) 1.37 mm {0.0539 in)

® PISTON RING SIDE CLEARANCE

STANDARD SERVICE LIMIT

0.055—-0.090 mm

ToP {0.0022—-0.0035 in)" ~

1 0.15mm {0.0059 in)

SECOND 0.055—-0.085 mm

0.15 mm (0.0059 in)

(0.0022—-0.0033 in}

Date of Issue: February, 1988
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¢ PISTON RING END GAP

SERVICE LIMIT

STANDARD
TOP/ 0.15—0.35 mm _
SECOND {0.0059—0.014 in) 1.00 mm (0.039 in)
0.2-08 mm ]
OIL (0.0079—0.031 in) 1.00 mm (0.039 in}

" Before measuring ring end gap, use the piston top to position the
ring so it will not be cocked in the cylinder bore.

¢ PISTON PIN GD

STANDARD

SERVICE LIMIT

10.00 mm (0.3937 in)

9.95 mm {0.3917 in]

* PISTON PIN BORE ID

STANDARD

SERVICE LIMIT

10.002 mm (0.3938 in)

10.05 mm {0.3957 in)

® PISTON-TO-PIN BORE CLEARANCE

« STANBARD

SERVICE LIMIT

0.015 mm (0.0006 in}

0.10 mm (0.0039 in}

¢ CONNECTING ROD SMALL END ID

STANDARD

SERVICE LIMIT

10.006 mm (0.3939 in)

10.05 mm {0.3957 in}

46
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e CONNECTING ROD BIG END SIDE CLEARANCE

STANDARD

SERVICE LIMIT ‘l

0.20—-0.90 mm

{0.0078—0.035 in)

- 1.10 mm {0.043 in} ]

e CONNECTING RODBIG END 1D

—
STANDARD SERVICE LIMIT
18.0 mm (0.7087 in) 1804 mm (0.7102in) |
& CRANKPIN OD
STANDARD SERVICE LIMIT
17.984 mm {0.7080 in) 17.94 mm {0.7063 in)
e OIL CLEARANCE
STANDARD SERVICE LIMIT
0.016-0.038 mm .
{0.00063—0.0015 in) 0.10 mm {0.004 in)
Measure with plastigauge.
Date of Issue: February, 1988 AT
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e CAM HEIGHT

STANDARD SERVICE LIMIT |
u\uex 20,82 mm (0.8197 in) | 2047 mm (0.8059in)4|

e CAMSHAFT OD

STANDARD . SERVICE LIMIT
12.184 mm (0.4797 in} 125 mm {0.4783 in)

e CAMSHAFT JOURNAL ID

STANDARD SERVICE LIMIT .
12.20 mm (0.4803 in) 12.25 mm {0.4823 in)

Date of Issue: February, 1988
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12. STERN BRACKET/EXTENSION CASE

TILT LOCK ARM

| REASSEMBLY TILT LOCK
_ SPRING

[~~2.5 x 20 mm
7\ SPRING PIN

GREASE NIPPLE

20—40 kg-cm {1,5-2.9 ft-lb)
Inject grease using a grease qun
after installing the swivel case
on the extension case.

Drive the spring pin in the arm_using
a 2.5 mm roll pin punch#and hook
the spring to the pin.

Install the arm, bushing, and tilt lock |
spring on the swivel case, —%I

g
e

[
DISTANCE COLLAR
RUBBER BUSHING (2)

SWIVEL CASE 8 x 40 (2}
FRICTION | 200-280 kgcm
SWIVEL BLOCK (14, 6—20.2 ft-lb)
CASE CAP

SWIVEL CASE BOLT

6 x 110 SPECIAL BOLT DISASSEMBLY/REASSEMBLY:

the 23 mm bearing driver.

Drive the bushings out and in using

2.5 mm SPRING PIN

2.5 mm roll pin punch.

DISASSEMBLY/’REASSEMBLY:—l
Crive the pin out and in using a

)
THRUST RUBBER
THRUST RECEIVER J REASSEMBLY:
Check the rubber for cracks and

REASSEMBLY.: ] deterioration. Replace if necessary,
Install 'the recel-v.er as the prolfactions on Install the rubber so the four pro-
both sides position in the slits on the jections are positioned in the holes
stern brackets. on the thrust receiver.

Date of Issue: February, 1988
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e EXTENSION ,CASE -
WATER TUBE l WATER SEAL RUBBER A
REASSEMBLY: REASSEMBLY:
* Insert the tube into the seal rubber Seat the groove onto the edge of
A as shown, the cutout in the extension case
WATER SEAL RUBBER A securely.
WATER SEAL RUBBER B
! EXHAUST GUIDE
"~~~ WATER TUBE REASSEMBLY:

- Slide the water pump grommet into
the impeller cover holder until its
flange bears against the cover

holder. WATER

/ Do not jet it project above the oil
pan mating surface of the extension

case,

VERTICAL-J-
SHAFT

TUBE
Y

WATER
PUMP.
GROMMET

6x32F(3)
80—120 kg-cm (5.8—-8.7 ft-1b}

SWIVEL CASE LINER

REASSEMBLY:

- Before installation, check for
wear or damage.

- Install on the extension case
with the wide flange facing
WP S ANTI-

/ re—CAVITATION

LY

6 x 35 /

80—120 kg-cm (5.8-8.7 ft-lb)J

A

IMPELLER COVER HOLDER
6x 35

. Date,of Issue: February, 1988
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-

WATER SEAL 11 x 21 x 8 mm

DISASSEMBLY:

Pry off with the end of a screwdriver {—].
REASSEMBLY: .

Pack all cavities with water-resistant grease.
Install the seal with the lettered side facing out,
and use the special tools to drive it in untit it
bottoms against the propeller shaft holder.
Check to be sure the seal is not binding or dis-
torted after installation,

DRIVER
No. 077490010000

PILQT, 22 mm
No. 0774650041000

PROPELLER SHAFT
HOLDER GASKET

r REASSEMBLY:
Replace if broken or
damaged.

13. GEAR CASE/VERTICAL SHAFT /WATER PUMP

e PROPELLER

3mm COTTER PIN

REASSEMBLY:

SHEAR PIN

Be sure to use a genuine Honda Stain-
less Pin, being carefui 1o align with
the grocve in the propeller shaft.

REASSEMBLY:

* Difficulty would be encountered in
removing if corroded, or bent.

* Replace with a new one when badly
corroded, or bent.

L
Eg
=,

X

M6 x=16 (2}

80—120 kg-cm
{598=8 7 At-in)

PROPELLER

REASSEMBLY:

Before instailation, make sure that

wear. Install so that the 3 mm split
pin is inserted through the groove

PROPELLER SHAFT HOLDER

REASSEMBLY:

Remaove all traces of gasket material
from the gear case mating surface,
then slide onto the propeller shaft,
being careful not to invert the sealing
lip of the water seal or to dislodge
the spring.

there are no cracks or abnormal
in the inner bushing.

Date of Issu';kFebruary, 1988
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e BEVEL PINION/VERTICAL SHAFT .

VERTICAL SHAFT

6 mm E-RING

OIL CHECK BOLT

case.

BEVEL PINION

REASSEMBLY:
After installing the propeller shaft in the
gear case, slide the pinion thrust washer

and bevel pinion onto the vertical shaft
and secure with a 8 mm E-ring.

VERTICAL SHAFT—__
PINION THR‘USTQ\ \

WASHER an,
BEVEL PINION —2> mE
6 mm E-RING S
</ T
PROPELLER

SHAFT

propeller shaft for smooth rotation.

Check the vertical shaft, bevel pinion and \

PROPELLER SHAFT

6000 BALL BEARING

\FDISASSEMBLY: T

Use a commercially available slideshammer

type Dearing remover, ]\

REASSEMBLY: T
Use the special tools to drive in the bearing

until it bottoms in the gear case. Be sure Lo
“the bearing is seated squarely in the gear o L\

DRIVER

No. 077490010000
ATTACHMENT, 32 x 35 mm
No. 07746—0010100

PILOT, 10 mm

No. 07746-0040100 °

.52
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e WATER PUMP

EXTENSION PLATE

VERTICAL SHAFT
6x 12 mm

REASSEMBLY:

Check for warpage or damage be-
fore installing. Install the 6 mm
bolt while holding the impeller
cover holder. Make sure the ex-
tension plate contacts the gear
u:ase al! the way around.

60—-120 kg-cm
{4.4—8.7 ft-in)

IMPELLER
COVER
HOLDER

REASSEMBLY: |

Replace if cracked or |
damaged.

WATER SEAL 11% 21 x 8 mm

IMPELLER COVER—m

PIN—

PUMP LINER—=>_

IMPELLER
HOUSING

DISASSEMBLY:

tools.

BEARING REMOVER,
15 mm '
No. 07936—KC10500

REASSEMBLY:

Remove the seal using the following special

WEIGHT
No. 07936-3710200

4. Seat the impeller in the pump liner
= while rotating the impeller and shaft

Pack all cavities with water-resistant grease,
| Install the seal with the lettered side facing up,
and use the special tools to drive it in until it
bottoms against the gear case. Check to be sure
the seal is not binding or distorted after instal-

lation.
DRIVER PILOT, 22 mm

Nec. 07749-0010000 No. 07746—0041000

WATER IfUMP_I_M_F’_ELLER

The water pump impeller is keyed to the _
vertical shaft by a pin that must be re- \
maved and installed beneath the impeller. |

REMOVAL: .
1. Slide the impeller up the shaft to ex- |
pose the pin.

2. Remove the pin, and slide the impeller |
down, off the shaft. w

INSTALLATION:

1. Install the impeller on the vertical
shaft with the impeller keyway facing
downward. ;

2. Slide the impeller up the shaft, and
insert the pin below the impeller.

3. Align the impeller keyway with the
pin, and stide the impeller down over
the pin.

clockwise, The impeller vanes must
bend awat from the direction of rota-
tion, as shown.

PUMP WATER PUMP
LINER IMPELLER
[ _
GEAR CASE

Date of Issue: February, 1988
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NOTE

‘54

Date of Issue: February, 1988
© HONDA MCTOR CO., LTD.




praintiy V. OPERATION

' 1. TRANSISTORIZED IGNITION SYSTEM 2. EXHAUST SYSTEM

1. TRANSISTORIZED IGNITION SYSTEM

< Qutline >
The transistorized ignition coit is of the pointless ignition type consisting of electronic transistorized circuits, The transistors
and the ignition coil are molded together to form a single igrition unit. This type of unit has the following advantages:
* Inspection and maintenance are unnecessary.
Exceilent resistance to water and dust.
Excellent durability.
Stahle starting.
Simple structure: Simplepsthan previous types of CDI because there is no exciter coil. Adjustmentis easy since the ignition
coil is attached to the guter rim of the flywheal,

< Operating Principles >

11 In the ignition coil primary winding tnside the transistorized ignition coil, a small voltage is generated due to rotation of
the magnet attached to the outer civ€Umiference of the flywheel. When the transistor inside the unit is turnad off (same
function as with points), the current4h the primary coil winding is stopped, the magnetic field collapses and a voltage of
several hundred volts is produced in the pyimary coil winding due to electromagnetic induction, '

2) A high voltage is generated in the secondary ¢oil winding of the unit due to this primary coil winding voltage, and sparking
occurs at the spark plug.

MAGNET

P #
o e
7 Q)
—
J ENGINE SWITCH
_ .
.2.':'-" ,/5’ “
IGNITION COIL =

14\
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2. EXHAUST SYSTEM

Exhaust gas is discharged under water for quiet operation.
Cooling water is pumped through the extension case to stabilize the operating temperature of the exhaust system and is dis-.

charged with the exhaust gas,

COOLING WATER

EXHAUST PIPE A
WATER CHECK/

HOLE

WATER TUBE

EXTENSION CASE/

EXHAUST GAS
AND COOLING WATER

Date of lssue: February, 1988
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J&J BUMPER BOAT DESIGN & MANUFACTURING

J&J BUMPER BOAT POND DESIGN & CONSTRUCTION

J&J BUMPER BOAT OPERATIONS

SUGGESTED BUMPER BOAT OPERATIONS PROCEDURES (SAMPLE MANUAL ONLY)

BUMPER BOAT RULES

OFPERATING THE BUMPER BOATS

PRIMARY DUTIES

SECONDARY DUTIES

BUMPER BOAT DO'S

10

BUMPER BOAT DO NOT’S

10

ATTENDANT RESPONSIBILITIES

10

ATTENDANT #1

10

ATTENDANT #2

11

ATTENDANTS #2 AND #3

1

BUMPER BOAT DAILY CHECKLIST

HOW TO OPEN THE BUMPER BOATS

12

HOW TO CLOSE THE BOATS

12

HOW TO GAS THE BOATS

13

HOW TO USE THE PA ON THE BUMPER BOATS

13

HOW TO ENFORCE THE BUMPER BOAT RULES

14

HOW TO GET A BROKEN BOAT BACK. TO THE DOCK

14

HOW TO HANDLE THE CROWD

HOW TO HANDLE AN OVERTURNED BOAT

HOW TO HANDLE A BOAT REFUND

HOW TO KEEP THE BUMPER BOAT SIDEWALKS CLEAN

HOW TO STORE BUMPER BOATS

- &




J&J Amusements, Inc.
Standards & Guidelines

J&J Bumper Boat Design & Manufacturing

1.0 J&J will provide a maintenance and repair manual for bumper
boats.

1.2 All bumper boats will have a manufacturer’'s plate attached.
The plate should include model, date, and place of
manufacturifigy origin,

1.3 All bumper boats will have safety and warning decals posted.
Available insEnglish or Spanish.
The decals are:

1. WARNING-KEEP HANDS AND FEET IN BOAT AT ALL TIMES.

2. WARNING-NEVER STAND/UP WHILE BOAT IS OPERATING.
3. WEIGHT LIMIT 275 1bs.

Note: " all warning decals muft be legible at all times. Any

warning, caution, or other manufacturers decals should never be
removed.

1.4 All bumper boats are equipped wifhdtwo hand rails.
1.5 Throttle returns automatically té a . élow operational
position when released.

1.6 All bumper boats meet Coast Guard and Federal standards for
recreational boat construction.

J&J bumper Boat Pond Design & Construction

2.0 The recommend pond depth is 4 feet with a minimum 3 foot
water depth.

2.1 The sides of the pond should be of smooth surface.

2.2 The recommend filter and pump system should include a

redundant configuration sand filters capable of recycling the
entire water quantity in 4 hours.

2.3 J&J recommends two dockrails per bumper boat to provide the
best safety. '

2.4 The recommend spacing of dockrails is to begin placing your
first dockrail 24 inches from one edge of the pond and place




J&J Amusements, Inc.
Standards & Guidelines

J&J Bumper Boat Design & Manufacturing

1.0 J&J will provide a maintenance and repair manual for bumper
boats.

1.2 All bumper boats will have a manufacturer'’s plate attached.
The plate should include model, date, and place of
manufacturing origin.

1.3 All bUumper,boats will have safety and warning decals posted.
Available {in\ English or Spanish.
The decals are:

1. WARNING-KEEP HANDS AND FEET IN BOAT AT ALL TIMES.

2. WARNING-NEVER STAND UP WHILE BOAT IS OPERATING.
3. WEBIGHT LIMIT 275 lhs:

Note: All warning decald must be legible at all times. Any

warning, caution, or other-manufacturers decals should never be
removed.

1.4 All bumper boats are equippéd with two hand rails.
1.5 Throttle returns automatically to a slow operational
position when released.

1.6 All bumper boats meet Coast Guaxd, and, Federal standards for
recreational boat construction.

J&J bumper Boat Pond Design & Construction

2.0 The recommend pond depth is 4 feet with a minimum 3 foot
water depth.

2.1 The sides of the pond should be of smooth surface.

2.2 The recommend filter and pump system should include a
redundant configuration sand filters capable of recycling the
entire water quantity in 4 hours.

2.3 J&J recommends two dockrails per bumper boat to provide the
best safety.

2.4 The recommend spacing of dockrails is to begin placing your
first dockrail 24 inches from one edge of the pond and place




each succeeding dockrail 3 feet 2 inches apart until all
dockrails are in place.

.5 The dock should be made of a non slip surface.

.6 J&J recommends a 6 inch yellow strip that has “Do Not Cross”
labeled in it. The strip should be 20 inches from the edge
and go the entire length of the public docking area.

2.7 A fence (minimum of 48 inches) should enclose the entire
bumper boat pond. Fencing may alsc be determined by local or
state governmental regulations.

.8 The bumper boat pond entrance and exit should be controlled
by a gate with a positive self closing, positive self latching
mechanisml.

2.8 Lighting® Recommend stadium or parking lot style lighting,
using 1000 watt metal halide sports fixtures with NEMA 5 or 6
reflectors. THe jidlumination level at the bumper boat pond
should be approximdtely 20 foot candles.

2.9 A minimum of 5-B:Q fire extinguisher should be accessible
within a maximum of 50/feet of any point in and around a
bumper boat pond. Fire extinguishers may also be determined
by local cor state governmental requlations.

2.10 The minimum recommend bumper /boat size is 60’ by 60’ using
maximum of 12 bumper boats.

2.11 PFueling facilities at the bumpef boat pond should comply
with all applicable local, state,/andsnational regulations
regarding such facilities.

2.12 Wiring: All electrical wiring should be installed in
compliance with the requirements of the National Electrical

. Code.

2.13 The entry and loading area of the bumperboat pond should
include signs placed in appropriate positiong.im the bumper
boat pond area to enable all patrons to see amrd /or read all
the rules and procedures of safe bumper boat operation. The
signs should be posted, but not limited tc the feollowing:

e Part# 00493 Caution: Due to the nature of this attraction it is not recommended for individuals who
have heart problems, neck or back problems, or pregnant women. Participate at your own risk.

s  Part# 00507 Keep hands inside boats

e« Part# 00781 No smoking in the area

e  Part¥# 00484 Bumper Boat Rules:
* 44" minimum height requirement

No sitting on the back of the seats (remain seated at all times)

No splashing-keep arms & hands inside boat

No swimming or diving-pond is only 3fi. Deep

No smoking in the dock area

Keep loose clothing away from motor

No running, pushing or horseplay allowed

SIS
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Wait for attendant to assist you in & out of boat

No one under the influence of drugs or alcohol is allowed on the premises
We reserve the right to refuse service to anyone

Not responsible for lost items in pond

Ride at your own risk

275 lbs. Maximum per boat

‘The adult must sit in the center seat & control the motor

A child must be accompanied by an adult

J&J Bumper Boat Operations

3.0 All bumper boat employees should be trained employing
nationaldy recognized safety, loss control, risk management
training\programs .

3.1 All bumper/boat employees should receive fire safety and or
equipment training in accordance with local, state, or
national fire code®.

3.2 All bumper bodt emiployees should have a minimum of eight
hours of on the job training under the supervision of a
qualified bumper pond manager.

3.3 Bumper boat fueling should not take place in areas or at
times accessible to the public,

3.4 All bumper boat employeés” ghould receive fueling operations
training in accordance to J&f recommendations and local,
state, or national fire codes. Efre safety and fueling
procedures should be documented and signed by employee after
being trained.

3.5 All bumper boat employees should receive Red Cross training
in CPR, First Aid and Life Guard Lraining. Safety training
may also be determined by local or state governmental
requlations.

.6 All owners and operators of the bumper boat should read and
become familiar with the contents of J&J recommended operating
instructions and specifications, when received by certified
mail before bumper boats arrive. Each owner and operator
should prepare an operational fact sheet. The fact sheet
should include but not be limited to:

1. Specific bumper boat operation policies and procedures with
pertinent information from J&J instructions.

2. Description of the bumper boat operation.

3. Duties of the specific assigned position of the bumper boat
operator or attendant.

4. General safety procedures.
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5. All owners/operators of J&J bumper boats should comply to
all recommended service and preventive maintenance
requirements.

6. Any additional recommendations of the owner/operator.

7. Specific emergency procedures in the event of an abnormal
condition or an interruption of service.

3.6 The owner/operator should provide training for each bumper
boat attendant. This training should include but not be
limited to the following: '

1. Instruction on bumper boat operating procedures.

. Instrugtion on specific duties of the assigned position.

. Instrtiction on emergency procedures.

. Demonstrasion of the physical ride or device operation.

. Supervised observation of the bumper boat operator’s

physical operation.

. Any additional/instructions deemed necessary by the

owner/operator.

3.7 The owner/operator ©f «+the bumper boats should conduct a
daily pre-opening inspegtion prior to carrying passengers. If
any of these inspectiofis £ail, the bumper boat or boats may
not be used until problem is/ pepaired. It also must be
documented and signed by the/owher/operator/supervisor. This
inspection should include but ot be limited to the following:
1. Visual check of all bumper bodts.
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2. Visual inspection of entrances,/exits, stairways, and ramps.

3. Inspection of all fire extinguishers.

4. Check engine oil level and o¢il leaks.

5. Check fuel tanks, fuel caps and fuel|lines for cracks,
mounting, and leaks.

6. Check for leaks and air pressure in bumpgr-boat tube.

7. Check steering for smooth movement.

8. Check and torgue all motor mounting & handrails nuts and
bolts.

9. Inspect prop guard and starter rope.

10.Check throttle movement for smooth action.

11.Prior to carrying passengers, each bumper boat should be
operated for a minimum of one complete operating cycle.

3.8 Owners/operators should maintain documented written
maintenance records for each bumper boat, filtration and pump
system, dock rails and fueling facilities.

3.9 The owner/operator should deny entry to the ride of device
to any person, if in the opinion of the owner/operator the
entry may cause above normal exposure to risk of discomfort or
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injury to the person who desires to enter, or if in the

opinion of the owner/operator the entry may jeopardize the

safety of other patrons or employees.

.10 Bumper boat operators should be given guidelines on the
special considerations concerning patron size, and the special
considerations applicable to physically disabled and mentally
impaired patrons, related to the bumper boats.

.11 Bumper boat employees must be present at appropriate
positions at all times during guest ride operations.

.12 Bumper boat employees should verify that all drivers meet

the 44 height requirement.

.13 No two adults or two children may ride together.

.14 The bumper boat has a weight carrying capacity of 275 pounds

and can acgommodate up to 3 people.

.15 All customers fmust wear shoes and shirts while riding or

driving bumpergboars .

.16 Bumper boat employees should assist drivers and/or riders

entering and exitinlg bumper boats, in a manner consistent with

safe operational procgdures.

.17 Bumper boat employeesg should not allow persons under the
influence of intoxicants.t6/drive or participate in ride
operations.

.18 Verbal instructions, concerning bumper boat ride rules,
should be given to guest diver/riders by an employee prior to
each ride cycle: or a pre-recorded message giving clear
instructions and ride rules should(be broadcast to
diver/riders, via an audio system, pFifr to each ride cycle.

.19 Smoking should not be permitted in er aréund a 100’ radius
of bumper boat pond, loading area, maifntfenance building
area.

.20 A means should be provided to alert or warn drivers of
hazardous or caution situations (P.A. system, horns, whistle,
flags etc.)

.21 The entirety of a bumper boat pond, during operating hours,

should be continuocusly monitored by employees or a electronic

visual monitoring means.

.22 Employees should be positioned so that they can reach any

section of the bumper boat pond within 20 seconds.

.23 Bumper boat employees should wear identifiable uniforms.

.24 Owner/operators should always cffer life jackets to all
customer.

.25 Life jackets should always be used if pond is over 3 feet
deep.




3.26 All accidents must be reported to J&J Amusements, Inc.
within 24 hours.

3.27 The bumper boat pond must be clean, clear and free of oil,
algae, dirt and cloudiness. The water should be clear (not
dyed) not green and you should be able to see an object on the
bottom of the pond.

3.28 Suggested chemisty for pond water is a chlorine level of 4.0
'to 5.0 ppm, pH of 8.0 or above and Alkalinity of 120 or above.
Also maintain a level of 50 to 70 ppm with cyanuric
acid/stabilizer and a 300 ppm or above calcium levels.

SUGGESTED BUMPER BOAT OPERATIONS PROCEDURES

(Sample Manual Only)

Editor’s Note: The material presented here is simply suggested
to help the park owner degign a program for bumper boat
operations. For most effective\management of bumper boat pond,
all attendants should have quality whistles same as used by
football and basketball referees<usually sold in local spoerting
goods stores!

JOB DESCRIPTION - BUMPER BOAT ATTENDANT

The bumper boat attendant’s main respomsibility is to ensure that
customers have fun on the bumper boats in/a safe manner. Safety
18 especially important as customers enter, amdfexit the boats.
Customers can easily slip on wet concrete orfthesboats
themselves. It is for this reason that attendadts MUST assist
EVERY customer intoc and out of their boats.

It is important while customers are waiting in line that the
attendant either'plays the bumper boat recorded message or reads
the customers the bumper boat rules. If you are not 100%
familiar with the bumper boat rules and instructions, Please read
and memorize them.

BUMPER BOAT RULES

1. Drivers wmust be 44" or taller to drive the boats and total
weight capacity for a boat is 275 pounds. Each boat can




accommodate up to 3 people (one adult and one child or one
adult and two small children.

. Two small children may not ride together nor may two

adults ride together.

. Customer’s arms and legs must be képt inside the boat at all

times. If a customer needs assistance, they should be
instructed to raise their hand.

. All customers must wear shoes and shirts while riding in the

boat.

- Customers must wait behind designated line for an attendant

to hedp, them into the boat. Once everyone is placed in a
boat, the ride may begin.

. Customexs /must remain seated until their boat has been

secured Cothe dock by an attendant. The attendant
should help jevery customer ocut of the boat.

OPERATING THE BUMPER BOATS

1.

It is important that/the attendant makes sure that each
customer knows how togfoperate the boat safely before
leaving the dock area'

- To operate the boat, pointsthe engine in the direction

you wish to go.

. To move the boat, press the £hroftle lever located in

the right hand.

. To slow down the boat, release the throttle located in

the right hand.
Must obey warning, whistles etc.

PRIMARY DUTIES

. Making sure all boats are filled with the correct type

and amount of gasoline and are running properly.

. Making  sure all customers understand the bumper boat

rules and instructions.

- Assisting every customer into and out of the boats.
. Making sure each boat is securely fastened to the dock.
. Helping customers whose boats are broken or stuck.

Attendents must have a warning whistle in working order.

SECONDARY DUTIES

1.

Keeping boat area clean and litter-free.
9




2. Watching for troublemakers and potential hazardous
situations.

BUMPER BOAT DO’S

1. If a boat becomes wedged on a rock or the side of the
pocl, use a spare boat to bump loose or pull the boat
out by hand.

2. If someone falls into the pool, an attendant (without radio)
should jump into the pool and assist them. While one
attendant is assisting the customer, another attendant
should_call a manager to the pool. All other boats should
stop ridiug and pull back into the dock.

3. If bad weather comes up, immediately contact a manager
so that he maysmake a decision whether to close the ride.

4. If a boater Viogldtes the rules, an attendant will ask
the person politely.but firmly to leave the bumper boat
area. If he or ghe refuses, call a manager and/or
security.

BUMPER BOAT DO NOT’S

1. Do not allow anyone who is ‘Suspected of drinking alcohol to
ride in the boats. Politely' inform them that they
cannot ride due to safety reasonsy” lf you have a
problem, contact a manager.

2. Do not forget to always offer life jackets.

3. Do not “stand around” when you do not _bhave any riders.
There are always plenty of things to keep _busy,
including scrubbing becats, skimming the peCl, pressure
washing the sidewalk, picking up trash, etc.

ATTENDANT RESPONSIBILITIES

ATTENDANT #1

1. Reviews rules of bumper boat operation using digital
message or manual also make sure customers understand that
life jackets are available.

2. Stands with microphone in hand to direct incoming riders to

the boats.

. Releases boats and starts the timer.

4. Signals boats to come back into dock when time is up.

10
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5. Uses microphone to remind boaters to stay in the boat

until it is secured to the dock.

6. Thank the customers for coming. to The Fun Center.
ATTENDANT #2

1. Positions himself or herself at the turnstile to
supervise the insertion of tokens or tickets.

2. Be aware of how many boats are remaining in order to
allow the proper number of drivers through the
turnstile.

ATTENDANTS#2 AND #3

1. Check each bgat for overall fit and safety.

2. While boatsd are running, spread out and watch for driver
operation in rggards to safety.

3. Position yourself tio tie the boats to the dock and
assist boaters on dGcation to exit boat area.

4. Boats will need to filled with gas after 6 to 8 hours of
continuous use.

5. Attendants should always plan to refuel the boats when it

is slow or as directed by the€ manager.

BUMPER BOAT DAILY CHECKLIST

Check air pressure at least twice each day using an
appropriate low pressure gauge.

Unlock pool house.

Bring life jackets out.

Boats filled with gas nightly.

Boats operate 0.K.

Replace bad motors with working motors.
Recorded message and microphone are working.
Area clean.

Grass areas and flower beds clean.

Pool skimmed.

Boats cleaned (wiped down).

Remove motors nightly.

Inner tubes scrubbed.

Pond sides scrubbed.

Equipment put up and locked away.

Lock pool house.
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* Pool water level in middle of gkimmers in pool!

HOW TO OPEN THE BUMPER BOATS

1. Get all the equipment you will need for the bumper boats
{(radic, towels, broom, dustpan, life preservers, cushions,
water, etc.) as soon as you clock in.

2. Unlock all boats.

. Check tube pressure.

4. Make sure all of the boats are filled up with gas (2”7 from
gas cap)e

5. Make surel/all Honda motors are filled with recommend oil and
insect ‘prop7guards then install motors in boats.

6. Start all boafs to see that all boats are running.

7. Pull motorssthat are not working and put them in the racks
located in the Moat house. Make sure motor is tagged
with what problem/ig so that mechanic can fix.

8. Pick up any garbage/®fisthe dock and walkway.

3. Sweep off the dock and/walkway.

10.Skim pool.

11 .Empty the skimmers.

Lat

HOW TO CLOSE THE BOATS
1. Secure all boats to the dock rail§ with boat hooks and rope.
(Available from J&J) .

2. Wipe down all boats (inside and outside)=

3. Make sure you turn the gas switch on dll Boats to the “off”
" position and removed motors form boats .

4. Pick up garbage in area and sweep sidewalkss

. Empty all outside trash cans.

6. Return life preservers and cushions, along with any downed
motors, to the boat house. Leave a note for the boat
mechanic on any problem you encountered.

7. Lock boat house.

8. Check with manager on duty for what else needs to be done.
DO NOT CLOCK OUT WITHOUT MANAGER’S APPROVAL.

9. Tag any motor not working with why it won’'t work (gas 1leak,
won’'t start, etc.)

wn
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HOW TO GAS THE BOATS

1. The Honda motor takes regular unleaded gas only!

2. Unscrew gas cap from boat and pour gas into tank, being
extremely careful not to spill gas onto seat or outside of
tank. Fill up to 27 from the top of the tank.

3. Replace cap and start boat to make sure that it is working
properly. Make sure O-Ring is in gas cap before replac1ng

4. Never have gas exposed to public.

HOW TO USE THE PA ON THE BUMPER BOATS

1. To speak“on”the microphone, make sure the power is on. Hold
the button in_eur thumb and hold the microphone 3-6 inches
away from mouthwand begin to speak.

2. You should usel the BA system for several things, including
pre-ride informati6n, cautions, and bringing the boats back to
the dock. Make surg“the volume level is clear but not too
loud.

3. Pre-ride: If a recordedgmessage is not available, use the PA
to announce the bumper bepat/pules. IT IS IMPORTANT THAT THE
RULES BE ANNOUNCED AT THE BEGINNING OF EACH AND EVERY RIDE!
The rules include:

A. You must keep hands and feet Jinside the boat at all
times.

B. Remain seated in the boat at all £imes—NEVER STAND OR
PURPOSELY “ROCK THE BOQAT".

C. Do not attempt to enter the boat by [yourself. Wait for an
attendant to help you. Once everyone™ig/ placed in their
boat, we will release the boats.

D. If your boat stops or you have an accident, simply raise
your hand and someone will be there to assist you.

E. Come into the dock slowly and cautiously. Pailure to do so
can result in serious injury.

F. Remain seated until your boat has been secured to the
dock by an attendant.

G. Thank you for visiting the Fun Center and enjoy your
ride.

4. Cautions: It may be necessary to warn a rider during a ride.
Do so in a firm but courteous voice. Tell the rider to please
correct what he/she is doing wrong. (To get a rider’s
attention, nothing works better that a standard referee’s
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whistle.) If he continues to ride recklessly, use the whistle to
get his attention. Pull his boat into the dock, if necessary.

5. Bringing them in: .Use the PA to announce when the ride is
over and use the whistle to bring them in.

A. “Ladies and gentlemen, your bumper boat ride is now over.
Please bring your boats back into the dock area.” It may
be necessary to repeat this more than once.

B. Be sure to thank the customers for visiting the Fun
Center, and to please come back again.

HOW TO ENFORCE)THEBUMPER BOAT RULES

1.

Use the PA andwthe whistles, as well as hand signals, to
motion to boats/that are not obeying the rules. If
necessary, you may call the boat to the side and tell the
person personally whatshe is doing wrong and that you will
not be able to let them ride if they continue.

. If you ask a boat to come in and they do not, an attendant

may get another boat and push them in. If necessary, call
manager for assistance.

_ Once boats are docked and ready for unloading and loading,

remind the customers to remain/sgeated until you can help
them in and out of their boat.

HbW TO GET A BROKEN BOAT BACK TO THE DOCK

1

. Blow your whistle, speak S-L-0-W-L-Y intolthe microphone and

have eye contact with the boaters.

_ Ask the customer to remain seated until the boat has been

secured to the dock by an attendant.

. Get in'a back-up boat and push the broken boat back tc the

dock, replace the rider with another boat as soon as
possible.

. If another boat is not available or the rider misses a large

part of his ride, of fer the customer another boat on the
next ride.

. Always push a broken boat with another boat slowly. This is

done so that the customer’s boat will not tend to tip over.
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HOW TO HANDLE THE CROWD

1. While guests are waiting in line to gain access to the
boats, the loading attendant will read the rules and
explain the operation of the boat.

2. The loading attendant should be aware of the people in line,
and be on the lookout for: loud or drunk people, people that
are way too big to ride bumper boats (over 275 pounds) ,
small children who are scared, etc.

3. If you foresee a problem that you may not be able to handle,
notify, a manager.

4. It is al good idea to walk up and down the line and ask if
anyone ha® any questions. Reassure small children and have
fun withy the, crowd, at the same time stressing the safety
factors hWighlighted in the rules.

HOW TO HANDLE AN OVERTURNED BOAT

1. Properly maintained J&¥boats should never capsize or
overturn! Boats may(overturn because of one or more of the
following problems.

A. Low air pressure in tubés/(Check every morning and
before night business—watchfor slow leaking tubes!}

. Two adults in a boat.

. Total weight limit over 275 pounds,

. Weight not evenly distributed.

. Person not sitting in cockpit-customef¥ standing, kneeling
or sitting on edge of boat!

F. Motor contacting bottom of pond.

mgnw

2. If a boat overturns, the attendants that do not have radios
should jump in and help the customer.

3. The attendant with the radio should immediately notify a
manager that a boat has overturned. This attendant should
also notify the other bumper boat riders to slow down and
bring their boats back into the dock area.

4. Get the person or persons involved to the side and away from
the crowd as quickly as possible.

5. Once a manager is there, he will determine what action to
take (call 911, etc.). An accident report must be filled
out completely.
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6. Use towels to dry the people off and you may want to offer

them a Fun Center T-shirt to change into. A manager may
want to offer the people game tokens or food, or give them a
rain check for something. Anything that will enable them to
leave the Fun Center happy.

. Take a look at the bumper boats and inspect the one that

coverturned.

*NOTE* When small children are involved, it is even more
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important to respond quickly following the above guidelines.
An overturned boat can be a very frightening and traumatic
experience for a child as well as an adult.

. After pe&ople are safe and comfortable, the Honda motor must

be immediatielf“\completely disassembled, all parts dried and
lubricated with'WD-40 or penetrating oil. Failure to do this
within two houpf could result in loss of engine.

HOW TO HANDLE A BOAT REFUND

1.

Any person that wants a\boat’ refund for any reason should be
sent to either the cashier/s Toom or the change/redemption
counter. Notify the manager/en /uty via radio that a
customer is headed that way and what the situation is.

. Find out what the problem is (bo&t npot working, child was

frightened, line was too long, efcf).

. Offer the customer another token forsarbeat ride at another

date.

. If the customer does not find that accéeptable, offer game

tokens or another attraction ride that widl satisfy that
customer.

HOW TO KEEP THE BUMPER BOAT SIDEWALKS CLEAN

1

[

. At times, it may be necessary to do more to the sidewalks

than just sweep them.

. A power washer can be used to clean the sidewalks

thoroughly.

. Hook the hose to the pressure washer.
. Turn the hose on.
. Turn the power washer switch on.
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6. Hold power washer wand 6-12 inches away from concrete and
begin cleaning.

7. When through cleaning, be sure to turn the pressure washer
off first before turning the hose off.

8. *NOTE* DO NOT AIM THE PRESSURE WASHER AT ANYONE OR ANYTHING
BECAUSE IT CAN BE DANGEROUS. IT IS NOT LIKE A REGULAR HOSE.

HOW TO STORE BUMPER BOATS

1. All of the bumper boat supplies (gas, oil, life jackets,
cushions,’ motors, tubes, etc.) should be stored in the boat
house In_af orderly fashion.

2. Do not leavesmotors on the ground. They should be stored on
motor racks. MNote: six capacity motor rack sold by J&TJ)
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