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IMPORTANT SAFETY NOTIFICATION

Correct service and repair is important for the safe, efficient operation of all
mechanical products. The service procedures, which are recommended and
described in this service manual, are effective methods for performing service
operations,

Some repair procedures require special toois which shouid be used where
specified and as recommended. Pay special attention to the “Safety Warnings”
and/or “Cautions” (printed in bold type in this manual), which reiate to a
specific service procedure that can damage the product, render it unsafe or
cause personal injury.

Remember, however, that these “Safety Warnings” and/or “Cautions” are not
all-inclusive. We could not possibly know of and advise the service trade of all
conceivable procedures in which a service might be performed and of the
possible hazards and/or results of each method. We have not undertaken any
such wide evaluation. Therefore, anyone who uses a service procedure and/or
tool, which is not recommended by the manufacturer, first must completeiy
satisfy himself that neither his nor the product’s safety will be endangered by
the service procedure selected.

NOTICE

The following special information will alert you to possible dangers and to
important information in this manual. Observe them carefully. “Safety
Warnings™” and “Cautions” {(outlined in a border) alone do not eliminate the
dangers that they signal. Your close attention to implement them, plus “common
sense’” operation are major accident prevention measures.

SAFETY WARNING: Failure to follow a “Safety Warning” may result in bodily
injury.

CAUTION: Non-compliance with “Caution” instructions may resultin failure or
damage to the product and/or equipment.

IMPORTANT: Indicates information or instructions that are necessary for
proper operation and/or maintenance.

PROPELLER INFORMATION

For in-depth information on marine propellers and boat performance -- written by
marine engineers -- see your Authorized Dealer for the illustrated “What You
Should Know About Quicksilver Propellers . . . and Boat Performance Informa-
tion” (Part No. C-90-86144).
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HOW TO USE THIS MANUAL

The manual is divided into SECTIONS (shown, right} which

represent major components and systems.

Some SECTIONS are further divided into PARTS. Each
PART has a title page. An index for the particular PART is
printed on the back of the title page.

SECTIONS and PARTS are listed on the “Service Manual
Outline” sheet which immediately follows the cover of this
book.

Section Section Heading

General Information
Electrical and Ignition

Fuel System and Carburetion
Powerhead

Lower Unit

Power Trim

Engine Attachments

SND WA =

PAGE NUMBERING

Two number groups appear at the bottom of each page. The
example, below, is self-explanatory.

EXAMPLE:

118R1

\\

—_—

LOWER UNIT - 5B-1

[ J]

\—Revision No. 1

Date of Printing
(November 1978)
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SAFETY SUMMARY

SAFETY WARNING

Read and heed the “Safety Warnings,” “Cau-
tions” and “Notes” in this publication.

SAFETY WARNING

Keep parts and hands clear of the spinning
flywheel.

SAFETY WARNING

Disconnect batiery cables (negative cabie first)
before working on the engine.

SAFETY WARNING

Wear asbestos gioves when handling heated
parts.

SAFETY WARNING

Wear safely glasses while cleaning with com-
pressed air, removing the piston pin lockrings
or sandbiasting.

SAFETY WARNING

Keep the work area neat to avoid accidents and
fost parts.

SAFETY WARNING

Hydrogen and oxygen gases are produced
during normal battery operation or charging.
Sparks or flame can cause this mixture to
ignite and explode, if they are brought near the
vent openings. Sulphuric acid in the battery
can cause serious burns if spilled on skin or in
eyes. Flush or wash away immediately with
clear water.

CAUTION

Keep disassembled parts clean, identified and
in order.

CAUTION

DO NOT operate the motor out of water.

SAFETY WARNING

Use cleaning solvents carefully and in open,
spark or fire-free areas, with good ventilation.

CAUTION

Use onty recommended tools, test equipment
and materials.

SAFETY WARNING

DO NOT fill the gas tank to capacity - gasoline
expands as it warms.

CAUTION

DO NOT reverse the battery leads.

SAFETY WARNING

DO NOT work on the motor while it is sus-
pended from a hoist. Use adequate lifting
equipment and set the engine on a sturdy
mount for servicing.

CAUTION

When tightening 2 or more screws on the same
part, tighten each screw in increments. First
tighten each screw 1/3 of the specified torque,
then 2/3 and then the final torque. Follow the
recommended sequence during torquing oper-
ations.
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INTRODUCTION

This comprehensive overhaul and repair manual is designed as condition. The procedures are supplemented with photos and
a “Service Guide” for V-6 model outboards. It provides illustrations.
specific information, including procedures for disassembly, Before attempting particular repairs, it is suggested that the
assembly, inspection and adjustment, to enable dealers and repair procedure first be read thru completely to gain a total
service mechanics to keep the V-6 outboard in top operating picture of the repair method, cautions and warnings.
~ g
J
it
b
s B e D e T o R T T ST 11614
a - Tilt tgnition Stop Switch h - Trim Tab n - Wiring Harness and Fuel Line
b - Rear Cowl Support Bracket i - Quicksilver Propeller o - Starter Solenoid
¢ - Rectifier i - Skeg p - Manual Choke Knob
d - Switch Boxes k - Gear Housing g - Electric Choke Solenoid
& - Drive Shaft Housing | - Water Iniake r - Idle Stabilizer
f - Water Discharge m - Transom Mounting Brackets (Not Present on All Models)
g - Anti-Cavitation Plate s - Starter Motor
Figure 1. Starboard Side View - V-6 Ouiboard
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a - Timing Pointer
b - Spark Advance Lever
¢ - Air Silencer

d - Throttle Lever

e - Steering Arm

f - Water Intake
g - Water Discharge
h - Water Pump “Tell-Tale"” Hose
i - Ignition Coils
j - Flywheel Cover

k - Trim Tab Adjustment Plug

Figure 2. Port Side View - V-6 Outboard
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GENERAL SPECIFICATIONS

150 HP Model 175 HP Model 200 HP Model
Full Throttle RPM Range 5000-5500 5300-5800
Idle RPM Range in Forward Gear 550-650
Engine Type 60° V-Type, 6- Cylinder, 2-Cycle
Cu. In. Displacement 122 (1899cc) 142 (2327c¢)
Cylinder Bore 3.125” (79.375mm) 3.375" (85.7256mm)
Stroke - 2.650” (67.31mm)
Firing Order 1-2-3-4-5-6
Ignition Type Thunderbolt Breakeriess
Spark Plugs AC-V40FFM or Champion L7686V
Engine Weight (Fuel Tank Not included) 349 Lbs. (158kg) | 331 Lbs. (150kg} |
Fuel Tank (Supplied; Includes Capacity for Qil) 6 Gallons (22.7 Liters)
Reed Stop Opening .200" (5.08mm) | . .300" (7.62mm)
Piston Diameter (Standard) § 3.1158" (79.12mm) 3.372" {85.65mm)
Piston Diameter Qversize .015" and .030” {.38 and .76mm) teemens
Piston Ring Diameter (Standard) 3.124" (79.35mm) 3.375” (85.73mm)
Piston Ring Diameter Oversize .015" and .030” (.38 and .76mm} —_—
Carburetion 3 Carburetors, Center Bow!, Fixed Jets
Carburetor Jet Sizes (See Chart, Following)
Fuel Pump Bischarge Pressure 4 to 5-1/2 PSI (.28 to .3%kg/cm?) at WOT
Fuel Tank Weight 10 Lbs. (4.54kg) Empty; 50 Lbs. (22.78kg) Full e
Battery Min. 90 Amp-Hour with Min. Reserve Capacity
Rating of 150 Minutes
Starter Motor Amperes Draw-Part No. A-50-79472 40 Amps No Load; 175 Amps Cranking Engine
Part No. A-50-77141 40 Amps No Load; 175 Amps Cranking Engine
Part No. A-50-64975 55 Amps No Load; 200 Amps Cranking Engine
Gear Housing Forward-Neutral-Reverse
Gear Ratio 2:1 | 1.86:1
Forward Gear - No. of Teeth 28
Pinion Gear - No. of Teeth 14 { 15
Gear Housing Lubricant Capacity 24-1/4 FI. Oz, (717ml)
* Champion QL76V in Countries Other Than U.S.A. § Refer to Powerhead Section for Measuring

® Larger Fuel Tanks, Figure 6/ Lbs. (2.9kg) per Fuel Gallon (3.79 Liters) Plus Weight of Tank
NOTE: Other Specifications (Torques, Etc) Are Listed in the Front of the Respective Sections.

Carburetor Jet Orifice Sizes
NOTE: Thread Size for All V-6 Model Carburetor Jefs Is 10-32.

Standard Jet

\;;Bdl-!il’ TJei Up to 2500 2500°-5000’ 5000°-7500° 7500 and Up
ode ype Size Part No. Size Part No. Size Part No. Size Part No.
S;?‘;l*"hfo Main | .048 | C-1395-6246 | 046 | C-1399-5317 | .044 | C-1399-5316 | .042 | C-1399-5315
52’63 g | Vent | .098 | C-1399-7835 | 098 | C-1399-7335 | .098 | C-1399-7335 098 | C-1399-7335
idle | .060 | C-1395-6487 | 062 | G-1389-4217 | .064 | C-1399-4216 | .066 | C-1399-4215
and Above
150 HP

serial N Main | .052 | C-1395-6359 | .050 | C-1395-6028 | .048 | C-1395-6246 | .046 | C-1399-5317
erial NO. 1§ vont | .008 | C-1399-7335 | .098 | C-1399-7335 | .098 | C-1399-7335 | .098 | C-1389-7335

5203428 | oo | 064 | C-1399-4216 | .066 | C-1399-4215 | .068 | C-1395-6029 | .070 | C-1395-6030
and Below

175 HP Main 074 | C-1399-3794 | .072 | C-1395-6207 | .070 | C-1395-6030 | .068 | C-1395-6029
Below Vent* | 090 | C-1395-6247 | .088 | C-1395-6202 | .086 | C-1395-5815 | .084 | C-1399-3517
Serial No. |Vvent+! .082 | C-1399-3518 | .080 | C-1395-6201 | .078 | C-1398-3520 | .076 | C-1399-3796
4838074 Idie 048 | C-1395-6246 | .050 | C-1395-6028 | .052 | C-1395-6359 | .054 | C-1399-5225
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Standard Jet ; . . s :
TJete Up to 2500° 2500’-5000 5000’-7500 7500’ and Up
P Size Part No. Size Part No. Size Part No. Size Par! No.
175 HP - Serial No. Main 1.074 | C-1399-3794 | .072 | C-1395-6207 | .070 § C-1395-6030 | .068 | C-1395-6029
4838074 and Above Idle |.048 | C-1395-6246 | .050 | C-1395-6028 | .052 | C-1395-6359 | .054 C-1399-5225
Top Carb Port Barrel Vent |.090 | C-1395-6247 | 088 | C-2395-6202 | .086 | C-1385-5815 | .084 | C-1399-3517
Top Carb Starboard Barre! Vent | .090 { C-1395-6247 | 088 | C-1395-6202 | .086 | C-1395-5815 | .084 | C-1399-3517
Center Carb Port Barrel Vent | .082 | C-1399-3518 | .080 | C-1395-6201 | .078 | C-1399-3520 | .076 | C-1300-3796
Center Carb Starboard Barrel Vent |none none none none
Bottom Carb Port Barrel Vent tnone none none none
Bottom Carb Starboard Barrel { Vent |none none none none
200 HP Main | .078 | C-1399-3520 | .076 | C-1399-3796 | .074 | C-1399-3794 | .072 | C-1395-6207
Below Serial No. 4839034 Vent | .084 | C-1399-3517 { .082 § C-1399-3518 | .080 | C-1395-6201 | .078 | C-1309-3520
idle | .046 | C-1389-5317 | .048 | C-1395-6246 | .050 | C-1395-6028 | .052 | C-1395-635¢9
200 HP - Serial No. ! Main | .078 | C-1399-3520 | .076 | C-1399-3796 | .074 | C-1399-3794 | .072 | C-1395-6207
4839034 and Above Idle |.046 | C-1389-5317 | .048 | C-1395-6246 | .050 | C-1395-6028 | .052 | C-1395-6359
Top Carb Port Barrel Vent | .084 | C-1399-3517 | .082 | C-1399-3518 | .080 | C-1395-6201 | .078 | C-1399-3520
Top Carb Starboard Barrel Vent | .084 | C-1398-3517 | .082 | C-1399-3518 | .080 | C-1395-6201 | .078 | C-1399-3520
Center Carb Port Barrel Vent |.084 | C-1399-3517 | .082 | C-1398-3518 | .080 | C-1395-6201 | .078 | C-1399-3520
Center Carb Starboard Barrel Vent |none none none none
Bottom Carb Port Barrel Vent |[.084 | C-1399-3517 | .082 | C-1399-3518 | .080 | C-1395-6201 |.078 | C-1398-3520
Bottom Carb Starboard Barrel | Vent [none none none none
* Top Carburetor Only + Center and Boitom Carburetors {Metric Conversion: 17 = 25.4mm; I’ = 0.305m)
Lubrication Point Chart
Figure No| Description Type Lubricant | Fresh Water Frequency | Salt Water Frequency
3 Throttie-Shift
linkage
4 Upper Shift Mutti
Shaft ultipurpose
: : Lubricant Every 60 Days Every 30 Days
5 Ride-Guide
Steering Cable
6-7 Tilt Tube and
Swivel Pin
g Propeller Shaft Perfect Seal Once in Season Every 60 Days
. Super-Duty After 1st 10 Days,
9 Gear Housing Lubricant Then Each 30 Days Same as Fresh Water
5 Steering Link Rod
Pivot Points
SAE 30W Every 60 Days Every 30 Days
Tilt Lock Lever Engine Oil
8 Shaft and Locking
Brace Pivot Points
Engine Crank-
shaft Splines to Multipurpose Once in Season Once in Season
T Drive Shaft Lubricant A A
Splines
Gear Housing
— Bearing Carrier Perfect Seal *Once in Season

and Cover Nut

A Refer to gear housing removal and installation (Section 5).
* Refer to lubricant instructions outlined in “'Salt Water Corrosion - Gear Housing Bearing Carrier and Cover Nut” in this
section (see "Index™).
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& - Lubrication Points (7)

Figure 3. Throttle-Shift Linkage Lubrication

Figure 6. Swivel Pin Lubrication

A i ;1668
a - Upper Shift Shaft :
Figure 4. Lubricating Upper Shift Shaft

et

a - Grease Fittings

Figure 7. Lubricating Tilt Tube

a - Grease Fitting b - Exposed Portion of Steering Cable
¢ - Link Rod Pivot Points

Figure 5. Lubricating $teering Cable and Pivot Points
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a - Tilt Lock Lever Shaft b - Locking Brace Pivot Points

Figure 8. Tilt Lock Lever and Brace Lubrication

a - Lubricant Vent Screw and Washer b - Lubricant Fill Hole

¢ - Propeller Shaft (Not Shown)
Figure 9. Gear Housing Lube {Filling)

SAFETY WARNING: To avoid accidental start-
ing, disconnect spark plug ignition wires before
working near the propeller.

CAUTION: DO NOT use automotive grease in
the lower drive unit. Use only Quicksiiver
Super-Duty Gear Lubricant.

Periodically (every 25 hours) lubricate the gear housing with

Quicksilver Super-Duty Outboard Gear Lubricant as follows:

1. Remove lubricant {ill plug and washer from gear housing,
(Figure 9)

2. Insert lubricant tube into fill hole, then remove lubricant
vent screw and washer.

IMPORTANT: Never apply lubricant to gear hous-
ing without tirst removing lubricant vent screw, or
gear housing cannot be filled because of trapped
air. Fill gear housing only when in operating posi-
tion.

3. Fill gear housing with fubricant until excess starts to flow
out of lubricant vent screw hole.

118
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Gear Housing Lubrication

Q

4. At this point, drain approximately one fluid ounce (30ce)
from gear housing to permit expansion of lubricant.

5. Replace lubricant vent screw and washer.

6. Remove lubricant tube from fill hole; install fill plug and
washer.

SALT WATER CORROSION - GEAR HOUSING
BEARING CARRIER and COVER NUT

Salt water corrosion buildup can be sufficient to split a gear
housing and destroy an entire lower unit. To protect against
such damage, therefore, it is recommended that the gear
housing bearing carrier and gear housing cover nut be lubri-
cated on a regular basis, as follows:

Service first at the 20-hour inspection, then on an annual
basis. Remove the cover nut and entire spool to adequately
clean corrosive deposits and dried-up lubricant from both ends
of the spool, as well as the gear housing internal threads and
cover nut external threads. Apply a liberal amount of Perfect
Seal to the 2 ends of the spool and to the gear housing and
cover nut threads, then reassemble and retorque. Be cautious
that Perfect Seal does not get into the bearing assemblies.
Refer to gear housing disassembly and reassembly (Section 5).
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Ride-Guide Steering Cable and
Pivot Points Lubrication

SAFETY WARNING: Core of steering cable
{transom end) must be fully retracted into cabie
housing before lubricating cable. If cable is
lubricaied while extended, hydraulic lock of
cable could occur. -

FUEL RECOMMENDATIONS

GASOLINE RECOMMENDATION

The only APPROVED gasolines for V-6 models are REGULAR
LEADED and PREMIUM with minimum pump posted octane
number 89 or research octane number 94. Use of any other
gasoline will void outhoard warranty.

In countries outside of the U.S.A. and Canada, the outboard
distributor or dealer has a list of recommended gasoline in the
area. The words, “Premium” and “Regular”, have significant
differences in different countries.

CAUTION: DO NOT USE white gasoline or
fuels intended for stoves and lanterns. Use of
improper gasolines and/or oils can cause
serious damage to the outboard motor.

OIL RECOMMENDATION

CAUTIOMN: The use of other than recommended
gasoline and Formula 50-D or an acceptable
oil may cause piston scoring, bearing failure or
both. DO NOT, under any circumstances, use
multigrade or other highly detergent auto-
mobile oils or oils which contain metallic addi-~
fives.

Mix recommended gasoline with Quicksilver Formula 50-D
2-Cycle Outboard Moter Oil in ratio shown in the following
charts. In emergency, when Quicksilver Formula 50-D Oil is
not available, substitute a high quality 2-cycle oil that is
intended for outboard use and meets BIA rating TC-W shown
on oil container. BIA rating TC-W is the Boating Industry
Association’s designation for approved, 2-cycle water-cooled
outhoard oils. Use at oil manufacturer’s recommended
gasoline-oil mixture as shown on the label.

BREAK-IN PROCEDURE and FUEL MIXTURE

CAUTION: Follow break-in procedure care-
fully.

Mix gasoline and oif during the 10-hour break-in period at a
25:1 ratio, as shown in the following chart. Operate a new
motor at ¥2-throttie {2500-3500 RPM) for two (2) hours. After
2 hours, the motor may run at any speed, although sustained
operation at full throttle should be avoided for an additional
eight (8) hours.
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With core of Ride-Guide Steering cable {iransom end) fully
retracted, lubricate transom end of steering cable thru grease
fitting and exposed portion of cable end ("a” and “'b” in Figure
5) with Multipurpose Lubricant. Lubricate all pivot points

(Figure 5) with SAE 30W engine oil.

BREAK-IN FUEL MIXTURE (25:1 RATIO)

U.S. Measure | Imperial Measure | Melric Measure
24 U.8, 0z. 0il | 30Imp. Oz. Qil | 800cc Qil to
Formula 50-0 | to Each 5 Gal. | to Each 5imp. | Each 20 Liters
of Gasoline Gal. Gasoline of Gasoline
Gther
Accepiable Use at 251 Ratio as Shown Above.
Qs

FUEL MIXTURE after BREAK-IN

After motor break-in, use a 50:1 gasoline-oil ratio as shown in
the following chart.

AFTER BREAK-IN FUEL MEXTURE (50:1 RATIO)

U.S. Measure Imperfai Measure | Melric Measure
12 U.8. 0z. Qif | 15Imp. 0z. Qil | 400cc Qil to
Formula BO-D | to Each 5 Gal. | to Each 5 Imp. | Each 20 Liters
of Gasoline Gal. Gasoline of Gasoline
gm’mm Use at Manufacturer's Recommended Gasaline/Qil
olls g Ratio, Not to Exceed 50:1.

IMPORTANT: Using less than the recommended
proportion of oil may result in very serious motor
damage from lack of sufficient lubrication. Using
more than the recommendation will cause spark
plug fouling, erratic carburetion, excessive smoking
and faster-than-normal carbon accumulation.

CORRECT FUEL MIXING PROCEDURE

CAUTION: Observe fire prevention rules, par-
ticutarly the matter of smoking. Mix fuel oui-
doors or at least in a well-ventilated location.

Mix fuel directly and accurately in remote tank. Pour small,
equal amounts of gascline and oil into remote tank. Mix
thoroughly, then add balance of oil and gasoline and mix again.
Cleanliness, too, Is important in mixing fuel. Be consistent;
prepare each batch of fuel exactly the same as previous
amounts,

IMPORTANT: Always use fresh gasoline. Gasoline
forms gum and varnish deposiis and, when keptina
tank for a length of time, may cause trouble.
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ENGINE REMOVAL and INSTALLATION
Removing Engine from Boat

NOTE: Use these instructions only for removing and replacing
engine on boat transom. For complete engine installation,
order instruction sheet Part No. C-90-75272.

Disconnect engine battery cables from battery terminals.
Remove front cover and lift cowling from engine.
Disconnect engine wiring harness and irim connector.
Disconnect engine fuel line from fuel tank.

Remove remote conirol cables from powerhead.

Install lifting eye (€-91-75132) into flywheel (Figure 1)
hand-tight only.

AR e

SAFETY WARNING: Hoist must have a mini-
mum lift capacity of 500 lbs. (227kg).

7. Connect a hoist (minimum kift capacity of 500 lbs.} to
lifting eye. .

8. Remove upper mounting bolts from transom bracket (it
may be necessary to tilt engine up to remove bolt from
transom bracket).

s . 10483
a - Upper Mounting Bolts b - Hydraulic Connectors
¢ - Engine Mounting Bracket

Figure 2. Engine Installed on Boat Transom

NOTE: Some hydraulic fluid will be lost when removing
hydraulic hoses in Step 9.

9. With engine in vertical position, disconnect hydraulic
hoses from both ends of each hydraulic connector {Figure
2) and remove connectors from transom brackets.

= ~aihl , : 09980 10. It may be necessary to loosen engine mounting bracket
a - Lifting Eye (C-91-75132); Tighten Hand-Tight (Figure 2} slightly to allow engine to be removed. Lift
Figure 1. Litting Eye Installed into Flywheel engine from boat.

installing Engine on Boat Transom

1. Install Lifting Eye (C91-75132) into flywheel (tighten
hand-tight).

SAFETY WARNING: Hoist must have a mini-
mum lift capacity of 500 ths. (227kg).

2. Connect a hoist {minimum lift capacity of 500 lbs.) to
lifting eve. BEaas i 0323
a- Apply Marine Sealer within This Area; DONOT Apply to Threads

NOTE: Before placing engine on transom, it may be necessa
fore p & enet 7 * b - Apply Light Oil to Threads

to install stecring cable in engine tilt tube to avoid problems
created by narrow engine well. Figure 3. Hydraulic Fitting

3. Lift engine and place on boat transom while gniding the IMPORTANT: Hydraulic connectors (with large

tabs (located on inside of transom brackets) into pockets o ; . .
on both sides of engine mounting bracket. (Figure 2) It msnc_le diameter) must be installed into port (feft)
engine transom bracket,

may be necessary to loosen engine mounting bracket

slightly to allow engine transom _brackets to seat on boat ‘ CAUTION: Be extremely careful, when Instali-
transom in order to align mounting holes. h :
ing hydrauiic connectors, not to damage the

4. Apply Marine Sealer to both hydraulic connectors within s et :
e . hydraulic fittings nor to allow contaminants of
area shown in Figure 3. DO NOT apply Marine Sealer to any kind to enter these fittings.

threads of hydraulic connectors.
118 GENERAL INFORMATION - 1-11




5. Loosen engine mounting bracket slightly, then place
hydraulic connectors into mounting holes in engine tran-
som brackets [make sure that connector with larger inside
diameter is placed into port (left) engine transom bracket].
Pull engine transom brackets away from boat transom and
place an “0” ring onte end of each hydraulic connector
between boat transom and transom bracket, as shown in
Figure 4. Push connectors thru 0" ring and boat transom
and retighten engine mounting bracket. Secure each
hydraulic connector to boat transom with a flat washer and
locknut. Tighten locknuts securely.

6. Reconnect hydraulic hoses to hydraulic connectors. DO
NOT cross-thread or over-tighten hose fittings.

8. Disconnect hoist from lifting eye, then remove lifting eye
from flywheel.

- 7. Install upper engine mounting bolts (Figure 2} and secure
to transom with flat washers and locknuts.

9. Reconnect engine baitery leads to terminals of battery, red
lead to (+) positive terminal and black lead to (-) negative
terminal.

10. Recennect engine wiring harness and trim connector.

11. Fill and bleed hydraulic system as follows:

a. Place outboard in "full down’ position.

b. Remove “Fill” screw and fill pump reservoir with
name brand SAE 10W-30 or 10W-40 service grade
"SE” automotive oil to “Full” mark on dipstick.

c. Bleed air from hydraulic system by operating trim
system several times thru entire range while main-
taining fluid level in pump reservoir. Check fluid level
when engine is in “full down” position. Reinstall
“Fill” screw.

a - Engine Transom Bracket b - “0" Ring
¢ - Hydraulic Connector [Connector with Larger ID Is Installed in
Port {Left) Engine Transom Bracket]

Figure 4. insialliing Hydraulic Connectors

12. Install control cable to engine. Refer to econtrol cable
installation in Section 7 of Service Manual.

13._ Reconnect fuel line to fuel tank.
14. Reinstall cowling.

15. Reinstall Ride-Guide Steering cable to engine. Refer to
Ride-Guide Steering cable installation in Section 7 of
Service Manual.

PROPELLER SELECTION and INSTALLATION

Select propellers from propeller charts in Quicksilver Acces-
sories Guide.

INSTALLATION

Using boat length and gross load, select 2 or more trial pro-
peliers from the propeller charts for evaluation.

SAFETY WARNING: When instaliing or remov-
ing propeller, because of the motor's ease in
starting, be sure that the remote control is in
neutral position and that the key switch is “Off”.
Place a block of wood between the anti-cavita-
tion plaie and propeller to prevent accidenial
motor starting and to protect hands from pro-
peiler blades while removing propeller nut.

Apply a liberal coat of Perfect Seal or a waterproof-type lubri-

cant an propeller shaft splines to aid in future removal of

propeller and follow these steps:

1. Place forward thrust hubinto propeller hub (shoulder into
recess of propeller). (Figure 5)

2. While aligning splines, place Quicksilver Propeller (with
forward thrust hub) on propeller shaft.

3. Place rear thrust huh, tab washer and propeller nut on

propeller shaft. (Figure 6)
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T 11048
a - Rear Thrust Hub
b - Tab Washer
¢ - Propelier Nut

i 11050
a - Forward Thrust Hub
b - Propeller Shaft
Figure 5. Propeller
instaillation

Figure 6. Propelier Nut
and Tab Washer

4. Thread propeller nut on propeller shaft and tighten,
making certain that nut is recessed into tab washer,

5. Bend three of the tabs of tab washer down in groo'ves of
rear thrust hub io secure propeller nut. (Figure 6)
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TRIM TAB ADJUSTMENT (SINGLE ENGINE)

NOTE: For dual engines, refer to trim tab adjustment in
Section 7 of this Service Manual.

1. Place trim tab so that trailing edge is in center of anti-
cavitation plate.

2. For trim tab adjustment, remove plug at top of drive shaft
extension (Figure 7), remove trim tab screw underneath
plug and adjust trim tab. Replace screw (tighten securely)
and plug.

3. Operate boat at the speed at which it would normally be
operated and trim the engine in-or-out to attain the most -
comfortable boat attitude {with least amount of steering
torque).

4. If the boat pulls to the right (starboard), the trailing edge
of trim tab must be moved to the right. If the boat pulls to
the left (port), the trailing edge of trim tab must be moved
to the left. (Figure 7)

5. Readjust trim tab, as necessary, to balance steering.

NOTE: The effectiveness of the trim tab to balance steering
will be reduced as boat transom height is increased.

a - Anti-Cavitation Plate
b - Adjustable Trim Tab
c - Plug

Figure 7. Adjustable Trim Tab

TILT ANGLE ADJUSTMENT

TILT ANGLE SETTING (MINIMUM)

The motor is shipped with the tilt angle cam in the second
lowest position for installation convenience. Although this

10932
a-Tilt Tube Clamp b - Clamp Screw ¢ - Decrease Travel
Figure 9. Trim Limit Switch Adjustment

cam location may provide acceptable idle to minimum planing
speed acceleration, better acceleration can be obtained by
removing the roll pin (“a” in Figure 8) and reinstalling it in
the lowest location (closest to the transom) ("b” in Figure 8).

SAFETY WARNING: Operating some boats at
minimum trim “in” at planing speeds will cause
undesirable and/or unsafe steering conditions.
Each boat should be tested for handling char-
acteristics after any adjustment is made to the
tilt angle cam location.

a - Roll Pin (Installed in Second Tilt Angle Adjustment Hole}
b - Lowest Location

Figure 8. Tiit Angle Adjustment
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TILT ANGLE SETTING (MAXIMUM)

The trim limit switch is pre-adjusted at the factory to maxi-
mum travel. Some boats, when trimmed to this maximum trim
angle, may exhibit undesirable handling characteristics. If this
condition is experienced, it will be necessary to readjust the
tilt tube clamp to reduce the amount of trim travel. (Figure 9)

IMPORTANT: A nut is fastened to end of clamp
screw, If clamp screw is loosened too far, nut will fall

PERIODIC

Conduct a periodic, systematic inspection to uncover and

correct a failure before it can cause inconvenience or mechani-

cal damage. Inspection interval is based on average operating

conditions in utility service. Under severe conditions, the

inspection interval should be shortened. Inspection includes:

1. Clean entire unit thoroughly. including all accessible
powerhead parts.

3. Check entire unit for loose, damaged or missing parts.

Tighten or replace as required.

Lubricate gear housing as instructed previously.

Lubricate other points as indicated, preceding.

Lubricate starter motor shaft with light film of SAE Ne. 10

oil. Do not over-lubricate.

6. Service spark plugs. Inspect spark plugleadsand electrical
leads for damage or deterioration, as explained in “Elee-
trical” section. '

b

off end of screw. Make sure that nut is on screw
when retightening.

If trim limit adjustment is necessary, loosen clamp screw and
rotate clamp as shown in Figure 9. Retighten screw and retest
boat at maximum trim angle for handling quality.

NOTE: If trim limit switch is readjusted, the trim indicator
gauge will not register full outward trim travel.

INSPECTION

7. Inspect fuel lines for damage or deterioration and service
fuel filters as indicated in Section 3.

8. Remove propeller and inspect. Trim nicks and burrs witha
fite, being careful not to remove more metal than abso-
lutely necessary. Inspect for cracks, damage or bent
condition. If condition is doubtful, refer to authorized
Quicksilver Propeller Repair Station facilities. Before re-
installing propeller, coat propeller shaft with Perfect Seal
or a waterproof-type lubricant.

9. Inspect the engine surface finish for damage or corrosion,
Thoroughly clean damaged or corroded areas and apply
matching paint (Quicksilver Spray Paints).

10. Check trim tab and galvanic corrosion inhibitor for damage
or for deterioration from salt water operation.

11. Check remote controls and steering. Be sure that all con-
nections and fittings are in good condition, properly
secured and correctly adjusted.

FLUSHING ENGINE

After operation in salt water or polluted water, install a Quick-
silver Flushing Attachment (Figure 10) to flush the engine,
following,

SAFETY WARNING: When flushing, be certain
that area in vicinity of propeller is clear and that
no person is standing nearby -- to avoid possi-
ble injury. it is recommended to remove pro-
pelfer as a precaulionary measure.

1. Insert rubber washer (supplied with flushing attachment)
into flushing attachment hose coupling.

2. Lubricate lower unit {(inarea of water intake openings) and
rubber cups of flushing attachment with a water/soap
solution.

3. Install Quicksilver Flushing Attachment in position on
drive unit, with rubber cups covering water intake open-
ings. Attachment must be installed from front of lower
unit. (Figure 10)

4. Conneqt garden hose between flushing attachment and a
water tap.

5. Partially open water tap. DO NOT use full city water
pressure.

6. Shift into neutral gear, then start engine. DO NOT operate
above 1200 RPM.

7. Adjust water flow so there is a small loss of water around
rubber cups.

8. Monitor engine to be sure that water is being discharged
from “tell-tale” nozzle. (Figure 2) If water is not coming
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. e - . A : 09916
Figure 10. Quicksilver Flushing Attachment
(C-73971A1) Installed

out of “‘tell-tale”, stop engine immediately and check

thoroughly before continuing to flush.
9. Flush engine uniil discharged water is clear, THEN STOP
ENGINE.

NOTE: If used in salt water, operate engine for at least 5
minutes,

10. Close water tap and remove Quicksilver Flushing Attach-
ment from lower unit.
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OUT-of-SEASON ENGINE STORAGE

SAFETY WARNING: As a safely precaution,
when boat is in storage, remove positive (+)
battery cable. This will eliminate possibility of
accidental starting of engine and resuitant
overheating and damage {0 engine from lack
‘of water.

In preparing a motor for out-of-season storage, 2 precautions
must be considered: 1) The engine must be protected from
physical damage and 2} the engine must be protected from
rust, corrosion and dirt.

1. Remove cowling from engine.

2. Remove sound box cover from carburetor.

3. Place engine in water or install Quicksilver Flushing
Attachment over water intake by following instructions
outhined in "Flushing Engine” (see “Index™).

4. Start engine and allow to warm up. Disconnect fuel line
and allow engine to run at low RPM while inducing approx-
imately 2 oz. (57 g) of Quicksilver Storage Seal thru each
carburetor throat. Allow engine to stall out, indicating that
carburetors have run dry,

5. Remove spark plugs from engine and spray approximately
one ounce (30 ml) of Quicksilver Storage Seal into each
spark plug hole. Manually turn engine over several times
to distribute Storage Seal throughout cylinders. Reinstall
spark plugs.

6. Clean carburetor fuel filter. Refer to Section 3.

7. Drain and refill lower unit with Super-Duty Quicksilver
Gear Lubricant, as explained in “Gear Housing Lubrica-
tion” {see "Index™).

8. Clean motor thoroughly. including all accessible power-
hedd parts, and spray with Corrosion and Rust Preventive.

9. Refer tolubrication chart in this section {see “Index”’} and
lubricate all lubrication points.

10. Remove propeller. Apply Perfect Seal or a waterproof-
type lubricant to propeller shaft and reinstall propeller.
Refer to “Propeller Selection and Installation” (see
“Index"}.

11.S5tore battery as outlined in "Out-of-Season Battery
Storage™, following.

IMPORTANT: When storing ouiboard for the win-
ter, be sure that all water drain holes in gear hous-
ing are open and free so that all water will drain out.
Trapped water may freeze and expand, thus crack-
ing gear housing and/or water pump housing.
Check and refili gear housing with Quicksilver
Super-Duty Gear Lubricant before storage lo pro-
tect against possible water leakage into gear hous-
ing that is caused by loose lubricant vent plug or
toose grease fill plug. Inspect gaskets under lubri-
cant vent and fill plugs, replacing any damaged
gaskets, before reinstalling plugs.

OUT-of-SEASON BATTERY STORAGE

1. Remove battery as soon as possible and remove all grease,
suifate and dirt from top surface.

2. Cover plates with distilled water, but not over 3/16”
(5mm) ahove perforated baffles.

3. Cover terminal bolts well with grease.

4. Store battery in a COOL, DRY placein adry carton or box.

5. Remove battery from storage every 60 days. Check water
level and place on charge for 5 to 6 hours at 6 amperes.
DO NOT fast charge.

CAUTION: A discharged battery can be dam-
aged by freezing.

FOLLOWING COMPLETE SUBMERSION

Submerged engine treatment is divided into 3 distinct problem
areas. The most critical is submersion in salt water; the second
is submersion while running.

SALT WATER SUBMERSION (SPECIAL
INSTRUCTIONS)

Due to the corrosive effect of salt water on internal engine
compenents, complete disassembly is necessary before any
attempt is made to start the engine.

SUBMERGED WHILE RUNNING (SPECIAL
INSTRUCTIONS)

When an engine is submerged while running, the possibility of
internal engine damage is greatly increased. If, after engine is
recovered and with spark plugs removed, engine fails to turn
over freely when turning {lywheel, the possibility of internal
damage (bent connecting rod and/or bent crankshaft} exists.
If this is the case, the powerhead must be disassembled.

SUBMERGED ENGINE (FRESH WATER) (PLUS
SPECIAL INSTRUCTIONS)

1. Recover engine as quickly as possible.
2. Remove cowling, then spark plugs.
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3. Remove carburetor float bowl covers.

4. Flush outside of engine with fresh water to remove mud,
weeds, ete. DO NOT attempt to start engine if sand has
entered powerhead, as powerhead will be severely dam-
aged. Disassemble powerhead to clean components.

5. Get as much water as possible out of powerhead. Most
water can be eliminated by placing engine in a horizontal
position (with spark plug holes down) and rotating fly-
wheel,

6. Pour aleohol into carburetor throat (alcohol will absorb
water). Again operate rewind starter.

7. Turn engine over and pour alcohol into spark plug open-
ing(s) and again rotate tlywheel.

8. Turn engine over (place spark plug opening down) and
pour engine oil into throat of carburetors while rotating
flywheel to distribute oil throughout crankcase.

9. Again turn engine over and pour approximately one tea-
spoon of engine oil into each spark plug opening. Again
rotate flywheel to distribute oil in cylinders.

10. Reinstall spark plugs and float bowl covers.

11. Attempt to start engine, using a fresh fuel source. If
engine starts, it should be run for at least one hour to
eliminate any water in engine.

12. If engine fails to start, determine cause (fuel, electrical or
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mechanical), DO NOT allow engine to remain idle for
more than 2 hours, as serious internal damage will occur.

If unable to start engine in this period, disassemble engine
- and clean all parts and apply oil as soon as possible.

HOW WEATHER AFFECTS ENGINE PERFORMANCE

It is a known fact that weather conditions exert a profound
effect on power output of internal combustion engines.
Therefore, established horsepower ratings refer to the power
that the engine will produce at its rated RPM under a specific
combination of weather conditions.

The Engine Test Code of the Society of Automotive Engineers
(SAE) standardizes the computation of horsepower from data
obtained on the dynamometer, correcting all values to the
power that the engine will produce at sea level in dry air at
60°F (16°C) temperature and a barometric pressure of 29.92
inches of mercury.

Summer conditions of high temperature, low barometric pres-
sure and high humidity all combine to reduce the engine
power. This, in turn, is reflected in decreased boat speeds -- as
much as 2 or 3 miles-per-hour in some cases. (Refer to chart,
right.) Nothing will regain this speed for the boater, but the
coming of cool, dry weather.

In pointing out the practical consequences of weather effects,
an engine--running on a hot, humid summer day--may encoun-
ter a loss of as much as 14% of the horsepower it would pro-
duce on a dry, brisk spring or fall day. The horsepower, that
any internal combustion engine produces, depends upon the
density of the air that it consumes and, in turn, this density is
dependent upon the temperature of the air, its barometric
pressure and water vapor (or humidity) content.

Accompanying this weather-inspired loss of power is a second
but more subtle loss. At rigging time in early spring, the engine
was equipped with a propeller that allowed the engine to turn
within its recommended RPM range at full throttle. With the
coming of the summer weather and the consequent drop in
available horsepower, this propeller will, in effect, become too
large. Consequently, the engine operates at less than its recom-
mended RPM.

Due to the horsepower/RPM characteristics of an engine, this
will result in further loss of horsepower at the propeller with
another decrease in boat speed. This secondary loss, however,

B Rated HP

Horsepower Loss
Due to Atmosphere
Conditions

i Summer HP
Secondary Loss Due
to Propeller Becom-
ing Too Large for

Summer —™ T T
Horsepower

HORSEPOWER

RPM Drop

Due to ettt
Weather

ENGINE RPM " Rated RPM
can be regained by switching to a smaller pitch propeller that
allows the engine to again run at recommended RPM.

For boaters to realize optimum engine performance under
changing weather conditions, it is essential that the engine be
propped to allow it to operate at or near the top end of the
recommended maximum RPM range at wide-open-throttle.

Not only does this allow the engine to develop full power, but
equally important is the fact that the engine also will be oper-
ating in an RPM range that discourages damaging detonation.
This, of course, enhances overall reliability and durability of
the engine.

DETONATION: CAUSES and PREVENTION

Detonation in a 2-cycle engine somewhat resembles the
“pinging” heard in an automobile engine. It can be otherwise
described as a tin-like “rattling” or “plinking”” sound.

Detonation generally is thought of as spontaneous ignition,
but it is best described as a noisy explosion in an unburned
portion of the fuel/air charge after the spark plug has fired.
Detonation creates severe, untimely shock waves in the
engine, and these shock waves often find or create a weak-
ness: The dome of a piston - the cylinder head gasket - piston
rings or piston ring lands.

While there are many causes for detonation in a 2-cycle
engine, emphasis is placed on those causes which are most
common in marine 2-cycle application. A few, which are not
commonly understood, are:

1. Over-advanced ignition timing.

2. Use of low octane gasoline.

3. Propeller pitch too high (engine RPM below

recommended maximum range).
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. Lean fuel mixture at or near wide-open-throttle.

. Spark plugs (heat range too hot - incorrect reach
- eross-firing).

6. Inadequate engine cooling {deteriorated cooling

7.

TS

system).
Combustion chamber/ piston deposits (result in
higher compression ratio}.

If an impression exists, that 2-cycle engines are very compli-
cated and complex, NOT 50. Two-cycle marine engines are,
pound-for-pound, still one of the most dependable and easiest-
to-service power packages. Generally, when they are operated
on the correct diet of fuel and oil, with specified ignition
timing and setup to turn at the recommended RPM at wide-
open-throttle, they will provide countless hours of trouble-
free operation.

Detonation usually can be prevented, provided that 1) the
engine is correctly set up and 2} diligent maintenance is
applied to combat the detonation causes, listed, preceding,
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¢ b - Stator

PART A - IGNITION SYSTEM
Description

The V-6 outhoard ignition system is alternator-driven with
distributor-less capacitor discharge. Major componenis of the
ignition system are the flywheel, stator assembly, trigger
assembly, 2 switchhoxes, 6 ignition coils and 6 spark plugs.

The stator assembly is mounted below the flywheel and has 4
ignition coils. The flywheel is fitted with permanent magnets
inside the outer rim, as the flywheel rotates, and the per-
manent magnets pass the stationary stator ignition coils. This
causes the ignition coils to produce AC voltage. The AC
voltage then is conducted to the switchboxes where it is rectt-
fied and stored in 4 capacitor.

The trigger assembly (also mounted under the flywheel) has 3
coils. The flywheel likewise has a second set of magnets
(located around the hub}, as the flywheel rotates, and the
second set of permanent magnets passes the trigger coils. This
causes the trigger coils, in turn, to produce an AC voltage that
is conducted to an electronic switch (SCR) in the switchbox.

The switch discharges the capacitor voltage into the ignition
coil at the correct time and in firing order sequence.

Capacitor voltage is conducted to the ignition coil primary.
The ignition coil multiplies this voltage to a value high enough
to break down the gap at the spark plug.

The preceding sequence occurs once-per-engine-revolution
for each cylinder.

Spark timing is changed (advanced/retarded) by rotating the
trigger coil position in relation to the permanent magnets on

the flywheel hub.

IMPORTANT: if the engine misfires, runs rough or
does not start, the ignition system should be
checked with Quicksilver Thunderbolt Ignition
Analyzer (C-91-62563A1). Follow instructions in the
test manual included with the analyzer.

a - ignition Coils ¢ - Trigger

- d - Quter Switch Box

e - Inner Switch Box
f - Ignition (Key) Switch

g - Mercury (Tilt) Stop Switch

Figure 1. V-6 Engine Ignition System
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Test Procedures

SAFETY WARNING: When testing or servicing
the V-6 outboard ignition system, high voltage
is present. Be extremely cautious. DO NOT
TCUCH OR DISCONNECT any ignition parts
while engine is riénning, while key switch is on
or while battery cables are connected.

Failure to comply with the following items may result in

damage to the ignition system.

1. BO NOT reverse battery cable connections. The battery
negative cable is (-} ground.

2., DO NOT “spark™ battery terminals with battery cable
connections to check polarity.

3. DO NOT disconnect battery cables while engine is run-
ning.

4. DO NOT crank engine when switch boxes are not
grounded to engine.

A process of elimination must be used when checking the
ignition system without the Quicksilver Thunderbolt Ignition
Analyzer (C.91-62563A1), as the switchboxes and ignition
coils cannot be thoroughly checked with conventional test
equipment.

All other components can be tested with a VOA meter. Before

troubleshooting the ignition system, check the following:

1. Make sure that electrical harness, ignition switch, and
mercury switch are not the source of the problem.

2, Check that plug-in connectors are fully engaged and ter-
minals are free of corrosion.

3. Make sure that wires” connections are tight and free of
corrosion.

4. Check all electrical components, that are grounded
directly to engine, and ali ground wires to see that they are
grounded to engine.

5. Check for disconnected wires and short and open circuits.

STATOR TEST

Two types of stator assemblies are used on V-6 models.

TYPE | stator assembly is without a black ground wire, and the
stator is grounded directly to engine thru the stator mounting
plate.

TYPE 11 stator assembly has a black ground wire, and the
stator is grounded to engine thru the black ground wire,

IMPORTANT.: Stator must be grounded to engine.

1. Remove 2 screws and lift outer switch box from inner
switch box. Refer to switch box(es) removal and instal-
lation, following.

2. To test, disconnect blue/white and red/white stator leads
from outer switchbox and blue and red stator leads from
inner switchbox.

3. Use a VOA meter and perform the following tests:

2A-2 - ELECTRICAL and IGNITION

Test Leads to — Obm Scale | Meter Reading

Between Blue and R x 1000 5462
Red Stator Leads
Between Blue/White R x 1000 5.4-6.2

and Red/White
Stator Leads

*Between Red Stator Rx1 125-175
Lead and Engine Ground
*Between Red/White Rx1 125-175

Stator Lead and
Engine Ground

*If stator assembly has u black ground wire, make sure that black
wire is grounded to engine.

4. If meter readings are other than specified, replace stator
assembly. Refer to stator assembly removal and installa-
tion (see “Index’).

CAUTION: Switch boxes must be grounded to
engine before cranking engine, or switch boxes
will be damaged.

TRIGGER ASSEMBLY TEST

1. Remove 2 screws and lift outer switch box from inner
switch box. Refer to switch hox(es) removal and instal-
lation, following.

2. Disconnect all trigger leads from switch hoxes.

3. Use a VOA meter and perform the following checks:

Ohm Meter

Test Leads to — . Scaie Reading

Between Brown Trigger Lead (with- Rx 100 11-14
out Yellow Sleeve) and White Trigger
Lead (with Yellow Lead)

Between White Trigger Lead {with- R x 100 1i-14
out Yellow Sleeve) and Violet Trig-
ger Lead (with Yellow Sleeve)

Between Violet Trigger Lead (with- R x 100 11-14
out Yeliow Sleeve} and Brown Trig-

ger Lead (with Yellow Sleeve}

4. If meter readings are not as specified, replace trigger
assembly. Refer to "“Trigger Assembly Removal and
Replacement”, following.

CAUTION: Switch boxes must be grounded to
engine before cranking engine, or switch boxes
will be damaged.

IGNITION COIL TEST

IMPORTANT: YOA meter tests can only detect cer-
tain faults in the ignition coils. Replace ignition coll,
if VOA meter readings (listed in chart, following) are
not as specified. i colf tests OK, and coil is still sus-
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pected of being faulty, use Quicksilver Ignition
Analyzer (C-91-62563A1) to thoroughly check coil.

1. Disconnect wires from the positive (¥) and negatlve ()
coil terminals.

Remove the spark plug (hi- tensmn) lead from coil tower.
Use a VOA meter and perform the following tests:

W

Ohm Meter
Scale Reading

Between {+) and (-) Coil Terminals Rx1 .02-.04

Between Coil Tower and Either (+) |R x 1000 {No Continuity
or {-} Coil Terminal

Orange Color Coiis Only - Between | R x 1000 g-12
Coil Tower and Engine Ground {if
Mounted) or To Smail Pigtail Wire
on Back Side (if Removed). Thistest
Cannot Be Performed on Biue Color
Coiis

Test Leads to —

4. The primary DC resistance of these coils generally is less
than one (1} OHM. If a reading (resembling a short) is
obtained, this would be acceptable. Copper wire is an excel-
lent conductor, but it will have a noticeable difference in
resistance from cold to hot temperatures, Reasonable vari-
ations from these specified readings are acceptable.

5. [If meter readings are not as specified, replace ignition coil.
Refer to “'Ignition Coil Removal and Installation”, follow-

ng.
MERCURY (TILT) STOP SWITCH TEST

1. Remove mounting screw that secures mercury switch and
black ground wire to engine.

2. Connect a VOA meter (R x 1 scale) between black (mer-
cury switch} lead and orange (mercury switch) lead.

3. Test mercury switch as follows:

a. Position mercury switch as it would be instalied when
engine is in “down” position. The meter should indi-
cate no continuity.

b. Tilt mercury switch up, as shown in Figure 1A, and tap
end of switch with finger. The meter should indicate
continuity,

¢. If these readings are not obtained, replace mercury
switch.
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IGNITION (KEY) SWITCH TEST

L. Disconnect remote control wiring harness and instrument
panel connector.

NOTE: Refer to wiring diagram at end of this section for

correct identification of connector terminals.

2. Set VOA meter on R x 1 scale for the following tests:

TEST 1: Connect VOA meter between terminals 7 and 4 of the
remote control harness connector. Place key switchin “Stop
position. Meter should indicate continuity.

TEST 2: Connect VOA meter between terminal one (1) of the
remote control harness connector and terminal “A” of the
instrument panel connector. Place key switch in “Run” posi-
tion. Meter should indicate continuity.

TEST 3: Position shift lever in neutral. Connect VOA meter
between terminals one (1) and 3 of the remote controf harness
connector. Place key switch in “Run/Start” position. Meter
should indicate continuity.

3. If meter readings are other than specified in the preceding
tests, recheck at ignition switch soldered connections to
verify that switch and not wiring is faulty. Remove and
replace switch if meter readings are other than specified.

RY v b “= 11781
Figure 1A. Testmg Mercury (Tlll) Stop Switch
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Ignition Components Removal and Installation

FLYWHEEL REMOVAL and INSTALLATION
Flywheel Removal '

1. Remove 3 wing nuts and lift fiywheel cover off engine.
2, While holding flywheel with Flywheel Holder (C91-
52344), remove flywheel nut and washer. (Figure 2)

3. Install a crankshaft protector cap on end of crankshaft,
then install Flywheel Puiler (G91-73687A1) into fly-

wheel. (Figure 3)

09982

& - Flywheel Holder {C-81-52344) b - Flywheel

Figure 2. Flywheel Nut Removal

CAUTION: Crankshaft damage may result if a
protector cap is not used between crankshaft
and puller.

4. Remove flywheel by operating {lywheel puller, as shown in
Figure 3.

CAUTION: DO NOT hammer on end of puller
center bolt to remove flywheel, or damage may
result to crankshaft or bearings. DO NOT use
heat to aid flywheel removal, as excessive heat
may seize flywheel to crankshaft.

Flywheel installation

1. Reinstall flywheel on crankshaft. Secure flywheel with {lat
washer and locknut. While holding flywheel with Flywheel
Holder (C-91-52344), torque flywheel nut to 100 ft. ibs.
{13.83mkg). (Figure 4)

2. Reinstall ﬂy theel cover on engine.

2A-4 - ELECTRICAL and IGNITION

TUEE 09983
a - Flywheel b - Flywheel Puller (C-91-73687A1)
¢ - Crankshaft Protector Cap {Hidden)

Figure 3. Flywhee! Removal

o T 10038
a - Flywheel
b - Flywheel Holder (C-91-52344)

¢ - Targue Wrench - Torgue to 100 Ft. Lbs. (13.83mkg)

Figure 4. Torquing Flywheel Locknut

STATOR ASSEMBLY REMOVAL and
INSTALLATION

Stator Assembly Removal

1. Remove flywheel, as outlined in “Flywheel Removal and
Installation™, preceding,

2. Remove 4 screws which secure stator to the upper end cap.
(Figure 5)

. 3. Remove 2 screws and lift outer switch box from inner

switch box, (Retain round metal spacers.)
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a - Stator Attaching Screws with Locknuis
b - Stator

Figure 5. Stator Assembly

4. Disconnect all stator leads from their respective terminals,
cut sta-strap(s) and remove stator assembly from engine.

{Figure 6)
Stator Assembly Installation

1. Place a drop of Loctite Type “A” on threads of stator
attaching serews (4 required). Install stator assembly in
position on upper end cap (Figure 7) and secure with
attaching screws. Torque screws to 30 in. Ibs. (35kg-cm).

2. Reconnect wires to proper terminals of rectifier and switch
boxes. Refer to wiring diagram, following in this section.
Wires with yellow identification sleeve must be connected
to outer switch box.

3. Install switch boxes to engine with 2 screws and 2 round
metal spacers. Refer to switch box(es) removal and instal-
lation {see ""Index”"). Make sure that both switch boxes are
grounded to engine thru mounting screws and spacers.

CAUTION: Switch boxes must be grounded to
engine before cranking engine, or switch boxes
will be damaged.

.a - Stator Assembiy‘ M
Figure 5. Removed Stator
118

4. Route stator wiring harness as shown in Figure 7. Secure
with sta-strap and clamp.

5. Reinstall flywheel, as outlined in “Flywheel Removal and
Installation”, preceding.

TRIGGER PLATE ASSEMBLY REMOVAL and
INSTALLATION
Trigger Plate Assembly Removal

1. Remove flywheel, as outlined in “Flywheel Removal and
Installation™, preceding.

2. Remove 4 screws which secure stator assembly to upper
end cap. Lift stator off end cap and move to the side.

3. Remove locknut that secures link rod swivel into spark
advance lever. Pull link rod out of lever.

4. Remove 2 screws and lift outer switch box from inner
switch box. (Retain round metal spacers.)

2

AR 11607
a - Stator Attaching Screws with Lockwashers (4 Req'd) K
b - Stator Harness (Route as Shown; Wires with Yellow Sleeves
Connected to Outer Switch Box)

¢ - Clamp d - Sta-Strap

Figure 7. Stator Assembly Installed

5. Disconnect all trigger leads from their respective ter-
minals. Cut sta-strap and remove trigger plate assembly
from engine. (Figure 8)

6. If trigger assembly is faulty, remove and retain link rod
swivel from trigger.

Trigger Plate Assembly Installation

1. Iflink rod swivel was disassembled or removed, reassemble
to trigger as shown in Figure 9.

2. Place trigger plate assembly in upper end cap. (Figure 10)
Fasten link rod swivel to spark advance lever with locknut,

(Figure 10)
ELECTRICAL and IGNITION - 2A-5



3. Route trigger wiring harness as shown in Figure 11. Re-
connect wires to proper terminals of switch boxes. Refer to
wiring diagram, following in this section. Wires with
vellow identification sleeve must be connected to outer
switch box. ‘

4. Install switch boxes to engine with 2 screws and 2 round
metal spacers. Refer to switch box(es) removal and instal-
lation {see “Index"’). Make sure that both switch boxes are
grounded to engine thru mounting screws and spacers.

CAUTION: Swiich boxes must be grounded to
engine before cranking engine, or switch boxes
will be damaged.

a - Trigger

Figure 8. Removing Trigger Plate Assembly

a - Retain This [11/16" {17.5mm}]} Dimension
b - Pivot
¢ - Link Rod
d - MHex Nut
e - Ball Joint

Figure 9. Link Rod Assembled

a-"J” Clamp

b - Sta-Strap

¢ - Frigger Wiring Harness (Route as Shown -~ Wites with Yellow
Sleeve Are Connected to Outer Switch Box)

Figure 11, j”rigger Harness Connected

5. Place a drop of Loctite Type "A” on threads of stator
attaching screws (4 required). Install stator assembly in

position on upper end cap and secure with attaching
screws. Torque screws to 30 in. lbs. {35kg-em).

6. Secure wires with sta-strap and "I clamp, as shown in

Figure 11.

: G
a - Spark Advance Lever b - Locknut

¢ - Trigger Harness (Route as Sh in Fi 11 . . L e
99 ¢ as Shown in Figure 11) 7. Reinstall flywheel as outlined in “Flywheel Removal and

Figure 10. Trigger Plate Assembly Installed installation™, preceding.
2A-6 - ELECTRICAL and IGNITION 118




11604
a - Ground Wire [between (-) Coil Terminal and Mounting Screw]
b - Ignition Coils

G - (+) Coil Terminai d - Coil Cover

Figure 12. ignition Coil

a - Wire (Orange Colored Coils Only} - Place over Rubber Part of
Coil so That Wire Will Be Grounded on Engine When Instalied

Figure 13. Coil Placed in Coil Cover
IGNITION COIL REMOVAL and INSTALLATION
Ignition Coil Removal

1. Remove 3 locknuts and washers and remove rear cowl
support bracket from engine.

2. Remove the spark plug (high tension} lead from the
defective coil.

3. Disconnect wires from (+) and (-) terminals on defective
ignition coil.

4. Remove 4 screws and lift coil cover along with coils from
engine. Remove defective coil from cover.

ignition Coil Installation

IMPORTANT.: (Orange Color Coils Only) Make sure
that the short wire (extending out of back side of
coil) is placed across the rubber part of coil, so that
coil will be grounded to engine when instalied.
{Figure 13)

1. Place coil in coil cover (on orange-colored coils, place the
short wire that extends out of back side of coil over the
rubber part of coil, as shown in Figure 13).

2. Iunstall coil cover with coils to engine with 4 screws. Make
sure that coil ground wires are fastened along with screws,
(Figure 12) Tighten screws securely.

3. Reconnect switchbox wire to {+) terminal of coil and black
ground wire to (-} terminal. '

4. Reinstall spark plug (high tension) lead into coil.

5. Reinstall rear cowl support bracket to engine with 3 lock-
nuts and washers. Tighten locknuts securely.

SWITCH BOX(ES) REMOVAL and
INSTALLATION
Switch Box(es) Removal

1. Remove 2 screws and lift switch boxes from engine.
{Retain round metal spacers.)
2. Disconnect wires from switch boxes.

118

a - Switch Box Mounting Screw (2 Req’d) ¢ - Quter Switch Box
b - Round Metal Spacer (2 Reqg’d) d - Inner Switch Box

Figure 14. Installing Swiich Boxes

N 11652
a - Wires with Yellow Sleeves Are Connected to Outer Switch Box
b - Switch Boxes MUST BE Grounded to Engine

Figure 15. Switch Boxes installed
ELECTRICAL and IGNITION - 2A-7




Switch Box{es) Instaliation . . that both switch boxes are grounded to engine thru mount-

. . . ing screws and spacers.
1. Reconnect wires to proper terminals of switch boxes. Refer i P

to wiring diagram, following in this section. Wires with

yellow identification sleeve must be connected to outer | CAUTION: Switch boxes must be grounded fo

switch box. Outer switch box fires cylinders No. 2,4 and 6. engine before cranking engine, or switch boxes
2. Install switch boxes to engine with 2 screws and 2 round will be damaged.

metal spacers, as shown in Figures 14 and 15, Make sure
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BATTERY
Precautions

When charging batteries, an explosive gas mixture forms in
each cell. Part of this gas escapes thru holes in vent plugs and
may form an explosive atmosphere around battery if ventila-
tion is poor. This explosive gas may remain in or around bat-
tery for several hours after it has been charged. Sparks or
flames can ignite this gas and cause an internal explosion
which may shatter the battery.

The following precautions should be observed to prevent an

explosion.

1. DO NOT smoke near batteries being charged or which
have been charged very recently.

2. DO NOT break live circuits at terminals of batteries be-

cause a spark usually occurs at the point where a live
circuit is broken. Always be careful when connecting or
disconnecting cable clamps on chargers. Poor connections
are a common cause of electrical arcs which cause explo-
sions.

3. DO NOT reverse polarity of battery terminal to cable con-
nections.

CAUTICN: if battery acid comes into contact
with skin or eyes, wash skin immediately with a
mild soap. Flush eyes with water immediately
and see a doctor.

discharging and recharging.

CAUTION: New “sealed” type batteries, recently introduced on the market, are NOT recommended for use with
unregulated charging systems, such as used on Mercury Outboards. Under continuous high speed operation
conditions, the unregulated system can overcharge the battery, resulfing in “boiling” or gas discharge. This
results in a loss of electrolyte which cannot be added to this type of battery. The battery then is rendered use-
less. In addition, one manufacturer of the “sealed” battery does NOT recommend its use in “deep cycling”
applications. Consequently, the “sealed” battery should not be used in applications which involve continuous

Specific Gravity Readings

Use a hydrometer to measure specific gravity of electrolyte in
each cell. (Figure 1)

Figure 1. Checking Specific Gravity

Hydrometer measures percentage of sulphuric acid in battery
electrolyte in terms of specific gravity. Asa battery drops from
a charged to a discharged condition, acid leaves the solution
and enters the plates, causing a decrease in specific gravity of
electrolyte, An indication of concentration of electrolyte is
obtained with a hydrometer.
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When using a hydrometer, observe the following points:

1. Hydrometer must be clean (inside and out) to insure an
accurate reading.

2. Never take hydrometer readings immediately after water
has been added. Water must be thoroughly mixed with
electrolyte by charging for at least 15 minutes at arate high
enough to cause vigorous gassing.

3. If hydrometer has built-in thermometer, draw liguid in
several times to ensure correct temperature before taking
reading.

4. Hold hydremeter vertically and draw in just enough liquid
from battery cell so that float is free-floating. Hold
hydrometer at eye level so that float is vertical and free of
outer tube, then take reading at surface of liquid. Dis-
regard curvature where liquid rises against float stem due
to capillarity.

5. Avoid dropping electrolyte on boat or clothing, as it is
extremely corrdsive. Wash off immediately with baking
soda solution.

Specific gravity of electrolyte varies not only with percentage
of acid in liquid but also with temperature. As temperaturein-
creases, electrolyte expands, so that specific gravity is re-
duced. As temperature drops, elecirolyte contracts, so that
specific gravity increases. Unless these variations in specific
gravity are taken into account, specific gravity obtained by
hydrometer may not give a true indication of concentration of
acid in electrolyte. :

A fully charged battery will have a specific gravity reading of
approximately 1.270 at an electrolyte temperature of 80°F
(27°C). If electrolyte temperature is above or below 80°F,
additions or subtractions must be made in order to obtain a
hydrometer reading corrected to 80°F standard. For every
10°F {3.2°C) above BO°F, add 4 specific gravity points {(.004)

ELECTRICAL and IGNITION - 2B-1



to hydrometer reading. Example: A hydrometer reading of
1.260 at 110°F (43°C) would be 1.272 corrected to 80°F,
indicating a fully charged battery.

For every 10° below 80°F, subtract 4 points (.004) from the
reading. Example: A hydrometer reading of 1.272 at 0°F
(-18°C) would be 1.240 corrected to 80°F, indicating a par-
tially charged battery. '

SPECIFIC GRAVITY CELL COMPARISON TEST

This test may be used when an instrumental tester is not avail-
able. To perform this test, measure specific gravity of each
cell, regardless of state of charge, and interpret results as
follows: If specific gravity readings show a difference between
highest and lowest cell of .050 (30 points) or more, battery is
defective and should be replaced.

Electrolyte Level

Check electrolyte level in battery regularly. A battery in use
in hot weather should be checked more frequently because of
more rapid loss of water. If electrolyte level is found to be low,
then colorless, odorless drinking or distilled water should be
added to each cell until liquid level rises approx. 3/16”
(4.8mm) over plate. DO NOT OVERFILL, because this will
cause loss of electrolyte and result in poor performance, short
life and excessive corrosion.

CAUTION: During service, only wafer should
be added to the battery, not elecirolyte.

Liquid level in cells should never be allowed to drop below top
of plates, as portion of plates exposed to air may be perma-
nently damaged with a resulting loss in performance.

Charging a Discharged Battery

The following basic rule applies to any battery charging
situation:

1. Any battery may be charged at any rate (in amperes) or as
long as spewing of electrolyte (from violent gassing) does
not occur and for as long as electrolyte temperature does
not exceed 125°F (52°C). If spewing of electrolyte occurs,
or if electrolyte temperature exceeds 125°F, charging rate
(in amperes) must be reduced or temporarily halted to
avoid damage to the battery.

2. Battery is fully charged when, over a 2-hour period atalow
charging rate (in amperes), all cells are gassing freely (not
spewing liquid electrolyte), and no change in specific grav-
ity oceurs. Full charge specific gravity is 1.260-1.275, cor-
rected for electrolyte temperature with electrolyte level at

split ring, unless electrolyte loss has occurred (from age or
over-filling) in which case specific gravity reading will be
lower. For most satisfactory charging, lower charging rates
in amperes are recommended.

3. i, after prolonged charging, specific gravity of at least
1.230 on all cells cannot be reached, battery is not in opti-
mum condition and will not provide optimum performance;
however, it may continue to provide additional service, if
it has performed satisfactorily in the past.

4. To check battery voltage while cranking engine with elec-
trie starting motor, place red (+) lead of tester on positive
(+) battery terminal and black (-) lead of tester on negative
(-) battery terminal. If the voltage drops below 9% volts
while cranking, the battery is weak and should be recharged
or replaced.

Winter Storage of Batteries

Battery companies are not responsible for battery damage
either in winter storage or in dealer stock if the following
instructions are not observed:

1. Remove battery from its installation as soon as possible
and remove all grease, sulfate and dirt from top surface by
running water over top of battery. Be sure, however, that
vent caps are tight beforehand, and blow off all excess
water thoroughly with compressed air. Check water level,
making sure that plates are covered.

2. When adding distilled water to battery, be extremely care-
ful not to fill more than 3/16” (4.8mm) above perforated
baffles inside battery. Battery solution or electrolyte
expands from heat caused by charging. Overfilling battery
will cause electrolyte to overflow (if filled beyond 3/16”
above baffles).

3. Grease terminal bolts well with Multipurpose Lubricant
and store battery in COOL-DRY place. Remove battery
from storage every 30-45 days, check water level and put
on charge for 5 or 6 hours at 6 amperes. DO NOT FAST
CHARGE.

4. If specific gravity drops below 1.240, check battery for
reason and recharge. When gravity reaches 1.260, dis-
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continue charging. To check specific gravity, use a hy-
drometer, which can be purchased locally. (Figure 1)

5. Repeat preceding charging procedure every 30-45 days, as

long as battery is in storage, for best possible maintenance
during inactive periods to ensure a good serviceable bat-
tery in spring. When ready to place battery back in service,
remove excess grease from terminals (a small amount is
desirable on terminals at all times), recharge again as
necessary and reinstall battery.

When charging 2 or more batteries, connect them in series,
positive (+) terminal of one to negative (-) terminal of next.

SAFETY WARNING: Hydrogen and oxygen
gases are produced during normal battery
operation or charging. Sparks or flame can
cause this mixture to ignite and explode, if they
are brought near the vent openings. Sulphuric
acid in battery can cause serious burns, if
spilled on skin or in eyes. Flush or wash away
immediately with clear water.
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Battery Charging System

DESCRIPTION

The battery charging system components are the stator, recti-
fier and battery. (Figure 2} Alternating current {generated in
stator alternator coils) flows to the rectifier which changes the

alternating current to direct current for charging the battery.

The rectifier may be damaged by: 1) reversed battery leads,
2) running the engine with battery leads disconnected and
3) an open circuit, such as a broken wire or loose connection.

BATTERY CHARGING SYSTEM
TROUBLESHOOTING

A fault in the battery charging system usually will cause the
battery to become undercharged. Determine the cause of the
problem as follows:

a - Terminal
b - Terminal
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b - Rectifier

a - Stator c - Battery

Figure 2. Battery Charging Circuit

: . 07300
e - Positive Terminal
f - Ground

¢ - Terminal
d - Alternator Terminals

Figure 3. Rectifier Test Point

Visually check the following:

1. Check for correct battery polarity. Red cable to positive (+)
battery terminal. If polarity was incorrect, check for dam-

aged rectifier.

2. Check for loose or corroded battery terminals.
3. Check the condition of the battery.
4. Visually inspect wiring between stator and battery for cuts,

chafing and disconnected, loose or corroded connections.
5. Excessive electrical load (from too many accessories) will

cause battery to run down.

If visual inspection determines that battery and wiring is OK,
perform the following stator and rectifier test;

Stator Test (Alternator Coils Only)

NOTE: Stator can be tested without removing from engine.

1. Disconnect both yellow/red (stator leads) from terminals

on rectifier.

2. Use a VOA meter and perform the following test:

Test Leads To Ohm Scale | Meter Reading |
Connect test leads between Rxt 75"
yellow/red stator wires
Red tester lead to either yel-{ R x 1000 No
low/red stator wire, and black continuity

tester lead to engine ground if
stator is mounted or to steel
frame of stator {if off engine)

* Primary DC resistance of these windings generally is less
than one .75 ohm. A reading, that resembles a short, is
accepiable. Copper wire is an excellent conductor but will
have noticeable differences from cold to hot. Reasonable
variation from specified reading is acceptable.

. If meter readings are other than specified, replace stator

assembly. Refer to stator assembly replacement in Section
2, Part A.

Rectifier Test

SAFETY WARNING: Disconnect battery leads
from battery before testing rectitier.

NOTE: Rectifier ean be tested without removing from engirne.

1. Disconnect all wires from terminals on rectifier. (Figure 3)

2. Use a VOA meter and perform the following test. Refer to
Figure 2 for rectifier terminal identification.

Check Range Reading

1. Red VOA lead to ground, | R x 1000 | Continuity
black lead alternately to
terminals “a” and “c”.

2. Black VOA lead to ground, | R x 1000 | No continuity
red lead alternately to ter-
minais “a" and “c”. _

3. Biack VOAleadtoterminal | R x 1000 | Continuity
“b", red lead alternately to
terminals “a” and “c".

4, Red VOA lead to terminal | R x 1000 | No continuity
“b” black lead alternately
to terminals “a" and "¢".
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NOTE: If rectifier test readings are not attained, replace the
rectifier. Failure to obtain stated readings in Tests 1 and 3
indicates that diodes are open-circuited. Failure te obtain

stated readings in Tests 2 and 4 indicates that diodes are short-
circuited.
3. If meier readings are other than specified, replace rectifier.

STARTER SYSTEM

STARTER SYSTEM COMPONENTS

The starter system consists of the following parts:
Battery

Starter solenoid

Neutral start switch

Starter motor

Ignition switch

1 00 0o

DESCRIPTION

The function of the starting system is to crank the engine. The
battery supplies electrical energy to crank the starter motor.
When the ignition switch is turned te “Start” position, the
starter solenoid is activated and completes the starter circuit
between the battery and starter.

The neutral start switch opens the starter circuit when the
shift control lever is not in neutral. This prevents accidental
starting when engine is in gear.

BATTERY

\\. Red

CAUTION: The starter motor may be dam-
aged seriously if operated continuousty. DO
NOT operate continuously for more than 30
seconds. Aliow a 2 minute cooling period be-
tween starting attempts.

TROUBLESHOOTING the STARTER CIRCUIT

Before beginning the starter circuit troubleshooting flow
chart, following, check first for the following conditions:

1. Make sure that battery is fully charged.

2. Check that control level is in "neutral” position.

3. Check terminals for corrosion and leose connections.

4. Check cables and wiring for frayed and worn insulation.

The following “*Starter Circuit Troubleshooting Flow Chart”
is designed as an aid to troubleshooting the starter cireuit. This
flow chart will accurately locate any existing malfunction.

Location of “Test Points” (called out in flow chart) are num-
bered in Figure 4, below.

STARTER

Yellow

IGNITION SWITCH

2B-4 - ELECTRICAL and {GNITION

NEUTRAL START SWITCH
(L.ocated in Control
Housing)

Figure 4. Starter Circuit
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Starter Circuit Troubleshooting Flow Chart

Starter Motor Does Not Turn * Battery Voltage

I

SAFETY WARNING: Disconnect yelfow (starter motor) cable
from starter solenoid fest point BEFORE making tests
1-thru-6 to prevent unexpected engine cranking.

| TEST1

a. Disconnect black ground wire(s) from Test Point 2. (Figure 1)
No voltage reading; b. Connect voltmeter between common engine ground and Test Point 2.
proceed to TEST 2. c. Turn ignition key to “Start” position.
I 1
-
I
12 Volt Reading”*
TEST 2 Check black ground wire for poor connection
a. Connect volimeter between common engine ground and Test Point 3. or open circuit. Reconnect ground wire to
b. Turn ignition key to “Start” position. starter solenoid; proceed to TEST 6.
| . I :
No voltage reading; 12 Volit Reading
proceed to TEST 3. Defective starter soienoid
{
1
1
 EEE— TEST 3
a. Connect voltmeter between common 12 Volt Reading*
No veitage reading; engine ground and Test Point 4. Neutral start switch is open, or yellow wire
proceed to TEST 4. b. Turn ignition key to "Start” position. is open between Test Points 4 and 3.
|
1
[ r—any |
TEST 4
No voltage reading; Connect voltmeter between common 12 Volt Reading*
proceed to TEST 5. engine ground and Test Point 5. : Defective ignition switch
I i
i
TEST 5
Connect voltage between common engine ground and Test Point 6.
|
[ 1
No voltage reading; check red wire between 12 Volt Reading™
battery (+) positive terminal and Test Point 6. Check for open red wire between test points 5 and 6.
i
TEST 6
a. Connect voltmeter between common engine ground and Test Point 1.
b. Turn ignition key to “Start” position.
I
{ ]
No voltage reading; Defec- 12 Voit Reading*
tive starter solenoid Should hear solenoid click; proceed to TEST 7.
]
[
TEST 7
a. Reconnect yellow (starter motor) cable to starter solenoid Test Point 1.
b. Connect voltmeter between common engine ground and Test Point 7,
¢. Turn ignition key to “Start” position.
|
— 1
No voltage reading; check yellow cable 12 Voli Reading*
for poor connection or open circuit. If starter motor does not turn, check starter motor.
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Starter Removal and installation

REMOVAL

CAUTION: Disconnect battery leads from bat-
tery before removing starter.

2B-6 - ELECTRICAL and IGNITION

11653

11645

a- Rubber Cé!iar
b - Spacer {if EQuipped}
Figure 2. Rubber Collar Installied on Starter

1. Disconnect black ground cable (Figure 1) from starter.

2. Disconnect vellow cable (Figure 1) from starter.

3. Remove4 bolts and remove upper and lower starter clamps
(Figure 1) from starter. Lift starter from engine.

4. Remove rubber collars and spacer (if equipped) from
starter. (Figure 2)

INSTALLATION

1. Slide rubber collars on starter, as shown in Figure 2.

2. If the removed starter was equipped with a spacer (Figure
2}, replace spacer on upper collar.

3. Install starter to engine with starter clamps. (Figure 1)
Make sure that black ground cable is fastened, along with
lower mounting bolts.

4. Reconnect yellow cable (Figure 1) to positive (+) terminal
on starter.

5. Reconnect black ground cable (Figure 1) to terminal on

starter.

a - Black Ground Cable

b - Yellow Positive (+) 12-Volt Cable

¢ - Upper Mounting Bolts [1-1/2" (38mm) Long]
d - Lower Mounting Bolts [2" {(5Tmm) Long]

e - Upper Clamp

f - Lower Clamp

Figure 1. Starier instailed
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Prestolite Starter

DISASSEMBLY

1. Remove starter as outlined in starter “Removal™ and
“Installation”, preceding.
2. Remove 2 thru bolts and commutator end cap from starter.

(Figure 3)

. H A 11647
a - Locknut ¢ - Spring e - Drive End Cap
b - Spacer d - Drive Assembly f - Armature Shaft

Figure 5. Parts Removed from Shaft

8. Brush replacement is recommended, if brushes are pitted,
chipped or worn to less than ¥ (6.4mm). If necessary,
replace brushes as follows:

a. Remove positive terminal and brushes (Figure 6} asan
assembly from starter frame.

_ b. Cut off negative brush leads (Figure 6) at point where

% 11850 they are connected to field coils,

a - Thru Bolts b - Commutator End Cap ¢ - Washers

Figure 3. Removing Commutator End Cap

NOTE: Qbserve the quantity and sequence of washers (located
on end of armature shaft in Figure 3) for correct reassembly, if
no parts are replaced,

4, Remove washers from end of armature shaft. Reassemble

in same order.

Pull armature out of starter frame.

6. 1If removal of parts (installed on armature shaft) is neces-
sary, hold armature with a strap wrench (Figure 4) and
remove locknut from end of shaft,

7. Remove parts from shaft as shown in Figure 5.

@

* 09541

a"— Poéiﬁve érsh {2) - egatw‘e'Bru;h (‘2)
_ Figure 6. Starter Brushes
CLEANING, INSPECTION and TESTING

Refer to "Starter Cleaning, Inspection and Testing”, follow-
ing. Use “Index”.

REASSEMBLY

1. If removed, replace negative brushes as follows:

a. Clean ends of field coils by filing or grinding where old
brush leads were soldered. Varnish should be removed
only as far back as necessary to make solder con-
nection.

b. Solder negative brush leads to field coils where old
leads were soldered, using rosin core solder, Make sure
that hrushes will reach brush holders, DO NOT over-
heat leads.

2. If removed, replace positive brushes and terminal, as

shown in Figure 6.

3. Route brush leads and place brush plate on starter frame
with notch facing positive (+} terminal, as shown in Figure
Figure 4. Removing Locknut from Armature Shaft 7.

019 ELECTRICAL and IGNITION - 2B-7
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11657
a - Position Notch Facing toward Positive (+) Terminal
b - Positive {(+) Brush Leads ¢ - Negative (-} Brush Leads
d - Brush Retaining Tool

Figure 7. Brush Plate Installed and Brush Hoider Tools
Placed over Brushes

13/16"
{20.6mm) /@
L]

= -

a - Bend as Shown
Figure 8. Brush Retaining Tool Dimensions

NOTE: A tool can be made io hold springs and brushes in
holders, as shown in Figures 7 and 8. [Tool can be made from
coil retaining clip ( 4-398-2321).] Bend as shown in Figure8.

5. Place brush spring and brushes (one at-a-time) into brush
holders and hold in place with tools, as shown in Figure 7,
or tie in place with string or wire.

6. If removed, reinstall drive end plate, pinion gear, spring
and spacer onto armature shaft. (Figure 5) Use a new lock-
nut and tighten securely on end of shaft.

7. Lubricate bushing (located in drive end cap) with a drop of
SAE 10W oil. DO NOT over-lubricate.

8. Lubricate helical threads on armature shaft with a drap of
SAE 10W oil.

9. Install armature into starter frame. Align tab on drive end
plate with slot in starter frame.

10. Remove brush retainer tool from brushes.

11. Reinstall washers (Figure 1} on armature shaft in same
order as removal. Position black (hard) washers toward
commutator end cap. If armature or end cap were replaced,
recheck end play in Step 14, following.

2B-8 - ELECTRICAL and IGNITION

12. Install commutator end cap on starter frame. Position end
cap so that 2 raised lines are toward positive terminals, as
shown in Figure 9.

13. Install thru bolts thru end cap, frame and into drive end
plate. Torque bolis to 70 in. Ibs. (81kg-cm).

14. Check armature end play. End play must be between .010
and .035 (.254mm and .889mm). If necessary, remove
commutator end cap and add pr remove washers (installed
on armature shaft) to achieve proper end play.

f S

LE 11654

a - Positive (+) Terminal
b - Align Raised Lines with Positive (+) Terminal
Figure 9. Starter Reassembled
018



Bosch Starter

DISASSEMBLY

1. Remove starter as outlined in "Starter Removal and Instal-
lation”, preceding.
2. Remove 2 thru bolts (Figure 1) from starter.

' é.— Thrﬁ' Bo.lté b - Cdmmutator End Cap

Figure 1. Commutator End Cap Removed

1656

¢ - Positive Brushes
d - Positive Terminal

a - Brush Hoider
b - Negative Brushes

Figure 2. Brushes Instatled

3. Tap commutator end cap to loosen and remove from
starter frame. Be careful not to lose brush springs.

4. Brush replacement is recommended, if brushes are pitted,
chipped or worn to less than %4 (0.4mm). If necessary,
remove brushes as follows:

b. Lift brush holder from end cap. Remove hex nut and

washers {rom positive terminal (Figure 2) and remove
positive brushes (along with positive terminal) as an
assembly.
5. Remove armature {along with drive end cap) from starter
frame.
6. If necessary, remove parts from armature shaft by first
removing locknut, as shown in Figure 3. Then remove
parts from shaft, as shown in Figure 4.

CLEANING, INSPECTION and TESTING

Refer to “Starter Cleaning, Inspection and Testing”, follow-
ing. Use "Index”. :
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: . 11659
a - Place Wrench on Hex Portion of Drive Assembly

Figure 3. Removing Locknut

11658

a - Locknut

b - Spacer

¢ - Spring

d - Drive Assembly
e - Drive End Cap
4 - Armature Shaft
g - Washer

Figure 4. Paris Removed from Armature Shaft
REASSEMBLY

L. If brushes were removed, replace as follows:

a. Install positive brushes (along with positive terminals)
into commutator end cap, as shown in Figures 5 and 6.

b. Install negative brushes (along with brush helder), as
shown in Figure 7.

2. If removed, reinstall parts on armature shaft. (Figure 4)
Use a new locknut and tighten securely on end of shaft.

3. Lubricate helix threads on armature shaft with a drop of
SAE 10W oil.

4. Lubricate bushing in drive end plate with a drop of SAE
10W oil.

5. Position armature into starter frame so that commutator
end of armature is at end of starter frame where permanent

ELECTRICAL and IGNITION - 2B-9



magnets are recessed 17 (25.4mm). Align marks as shown
in Figure 10.

6. Lubricate bushing (located in commutator end cap) with
one drop of SAE 10W oil. DO NOT over-lubricate,

7. To prevent damage to brushes and springs when installing
commutator end cap, it is recommended that a brush re-
taining tool be made as shown in Figure 8.

8. Place springs and brushes into brush holder and hold in
place with brush retainer tool. (Figure 9) .

2 11855

a - Insulating Bushing

b - Positive {+) Terminal
¢ - Insulating Washer

d - Flat Washer

e - Lockwasher

f - Hex Nut

Figure 5. Positive Brushes Components

9. Install commutator end cap onto starter frame align mark
on frame with positive terminal as shown in Figure 10 and
remove brush retainer tool. Install thru bolts and torque to
70 in. lbs. (81kg-cm).

2B-10 - ELECTRICAL and IGNITION

a - Positive (+) Terminal b - Long Brush Lead
¢ - Push Lead into Slot

Figure 6. Positive Brushes Installed

: S 11656
a - Positive {+) Brushes b - Negative (-) Brushes
¢ - Brush Holder
d - Bolts {Fasten Negative Brushes and Holder)
Figure 7. Negative Brushes Installed
018



90° Bend ’.4
1-3/4" h—t
4 A { ;
| |
on
! Y
| | f
| | 3/4°
o Y l I J’
e 2 -l 1-11/16" »}-4 3" >-{
Brush Retaining Tool Layout {Full Size)
Y
(ﬁ '

18-Gauge Sheet Metal j

METRIC SCALE

3" =76.2mm
2" = 50.8mm
1-3/4" =445mm
1-11/16" = 42.9mm
374 =19.1mm
1/2" =127mm

> )

Side View {Full Size)

Figure 8. Brush Retainer Tool Dimensions

S 1166

a - Brush Retainer Tool

Figure 9, Brush Retainer Tool Instalied on
Commutator End Cap

a - Alignment Marks b - Align Mark with Positive (+) Terminal
Figure 10. Alignment Marks
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Starter Cleaning, Inspection and Testing

CLEANING and INSPECTION

1. Clean all starter motor parts.

2. Check pinion teeth for chips, cracks or excessive wear.

3. Replace the drive clutch spring and/or collar, if tension is
not adequate, or if wear is excessive.

4. Check that the brush holder is not damaged or is not hold-
ing the brushes against the commutator.

5. Replace brushes that are pitted or worn to less than %4
(6.4mm) in length.

6. Replace a damaged or excessively worn bushing in the end
cap.

7. Check the armature conductor (commutator bar junction)
for a firm connection. A poor connection usually results in
a burned commutator bar.

8. Resurface and undercut a rough commutator, as follows:

11675

CAUTION: Do not turn down the commutator Figure 3. Armature Test for Ground (Bosch)

excessively.

a. Resurface the commutator and undercut the insula-
tion between the commutator bars 1/32” (0.8mm) to
the full width of the insulation and so that the under-
cut is flat.

. Clean the commutator slots after undercutting.

c. Sand the commutator lightly with No. 00 sandpaper to
remove burrs, then clean the commutator.

d. Recheck the armature on a growler for shorts, as speci-
fied in the following procedure ("Testing”).

9. Open-circuited armatures often can be saved where an
open circuit is obvious and repairable. The most likely
place for an open circuit is at the commutator bars, as a
result of excessively long cranking periods. Long cranking
periods overheat the starter motor so that solder in the

: . . A S ;1séé
Figure 4. Armature Test for Ground (Prestolite)

connections melts and is thrown out. The resulting poor
connections then cause arcing and burning of the com-
mutator bars.

10. Repair bars, that are not too badly burned, by resoldering
the leads in bars {using rosin flux solder) and turning down

. . I 1&559 . . .
Figure 1. Armature Tests for Shorts (Bosch) the commutator in alathe to remove burned material, then

undercut the mica.

11. Clean out the copper or brush dust from slots between the
commutator bars.

12. Check the armature for ground. See the following pro-
cedure (“Testing”).

TESTING

Armaiure Test for Shoris

Check armature for short circuits by placing on growler and
holding hack saw bilade over armature core while armature is
: rotated. (Figure 1 or 2) If saw blade vibrates, armature is
: ; - 11666 shorted. Recheck after cleaning between commutator bars. If
Figure 2. Armature Tests for Shorts (Prestolite) saw blade still vibrates, replace armature.
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Armature Test for Ground

1. Set VOA meter to (R x 1 scale). Place one lead of VOA
meter on armature core or shaft and other lead on commu-
tator, as shown in Figure 3 or 4.

2. If meter indicates continuity, armature is grounded and
must be replaced.

Checking Positive Brushes and Terminal

Set VOA meter to (R x I scale). Connect meter leads between
positive brushes. {Figure 5 or 6) Meter must indicate full con-
tinuity or zero resistance. If resistance is indicated, check lead
to brush and lead to positive terminal solder connection. If
connection cannot be repaired, brushes must be replaced.

Testing Field Coil for Ground (Prestolite)

1. Set VOA meter to (R x 1 scale). Place one lead of VOA
meter on negative brush and other lead on starter frame
(bare metal).

11673
a - Positive (+) Brushes

Figure 5. Checking Positive Brushes (Bosch)

- 11670

a - Positive (+) Brushes '
Figure 6. Checking Positive Brushes (Prestolite)
019

b - Starter Frame

a - Negative (-) Brushes

Figure 7. Testing Field Coil for Ground

11674

a - Negative (-) Brushes b - £End Cap

Figure 8. Testing Negative Brushes for Ground (Bosch)

2. If meter indicates NOQ continuity, field coils are open and
must be replaced. (Figure 5)

3. Check other negative brush to starter frame by repeating
Steps 1 and 2, preceding.

Testing Negative Brushes for Ground (Bosch)

Set VOA meter to (R x 1 scale). Place one lead of the VOA on
the negative brush and the other lead on the end cap (bare
metal). (Figure 8) If the meter indicates NO continuity, re-
place the negative brush. Repeat this procedure on the other
negative brush.

STARTER SOLENOID TEST

Test starter solenoid as follows:

1. Disconnect all leads from solenoid terminals.

2. Use a VOA meter, set to {R x 1 scale) and connect between
solenoid terminals 1 and 2, as shown in Figure 9.

3. Connect a 12-volt supply between solenoid terminals 3 and
4, as shown in Figure 9. Solenoid should click and meter
should read zero ochms.

ELECTRICAL and IGNITION - 2B-13



a - 12-Volit Supply
b - VOA Leads

Figure 9. Testing Starter Solenoid
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TIMING/SYNCHRONIZING/ADJUSTING
175 HP Models (1976-77)

Firing Order

Firing Sequence

Spark Plug

Spark Plug Gap

Timing Maximum
Throttte Primary Pickup

Full Throttle RPM
idle RPM
Water Pressure

1-2-3-4-5-6
60° Consecutive

AC-V40FFM or Champion L76V
Not Adjustable

15° (One Punch Mark) BTDC
8-10° (3 Punch Marks) ATDC
Throttle Secondary Pickup }Not Adjustable

4800-5800 RPM

550-650 RPM in Gear

8 to 11 psi (.56 to .77kg/cm2) @ 3000 RPM]

IMPORTANT: Timing procedure has been changed
for all Merc 1750 (1876-77) modeis, as shown in
Figure 1 (one punch mark replaces 2 punch marks
on flywheel). If timing change has not been made to
engine being timed, complete Step 1, following,
before timing engine.

NEW TIMING CHANGE (Figure 1}

1.

2,

3.

Remove ALL spark plugs. Install a dial indicator (C-91-
58222A1 or equivalent) in No. 1 spark plug hole.
Rotate flywheel until top dead center (FDC) is found and
set the dial indicator to zero.

Rotate the flywheel counterclockwise to approximately
100" before top dead center (BTDC), then rotate the fly-
wheel clockwise until .069” BTDC is located. (DO NOT
locate .069” BTDC by rotating flywheel counterclock-
wise.)

With a center punch, and using the existing timing refer-
ence mark on flywheel cover as a guide, make anew punch
mark on flywheel in center of timing mark as shown in
Figure 1.

a - Reference Point b - Punch Mark on Flywheel

Figure 1. New Punch Mark on Flywheel

Remove dial indicator and install spark plug in No. 1 cylin-
der only.

Remove (or paint over with black paint) the .119” (22°)
BTDC timing decal on the front air box cover.

TIMING ADJUSTMENTS

IMPORTANT: If link rod was disassembled, make
sure that 11/16” {17.5mm) dimension is retzined, as
shown in Figure 5.

018

1.

S

Place engine in test tank or, if engine is mounted on boat,
place boat and engine in water.

CAUTION: Engine is timed while cranking en-
gine over with starter motor. To prevent engine
from starting when being cranked, all spark
plugs must he removed, except No. 1 plug.

Remove all spark plugs, except No. 1 plug (top cylinder,
starboard bhank), from engine.
I engine is equipped with an idle stabilizer (Figure 2),
temporarily disconnect the white/black (idle stabilizer)
wire from terminal on outer switchbox and electrically
isolate (tape) the terminal end of wire. Replace the other
white/black wire back on terminal and properly secure
with hex nut.

Disconnect remote fuel line from engine.

Connect electrical harness to engine.

I boss on reed block housing is as shown in Figure 3 (no

edge), proceed with Step “a”, immediately following, Or,

if boss on reed block housing is as shown in Figure 4 (with
edge), proceed with Step "'b”.

a. Remove throttle cable barrel from barrel retainer on
cable anchor bracket. Adjust idle RPM stop screw to
align bottom edge of throttle cam to obtain %"
(3.2mm) clearance between top front corner of throttle
stop screw boss, as shown in Figure 3. Do not reinstall
throttle cable at this time.

b. Remove throttle cable barrel from barrel retainer on
cable anchor bracket and adjust idle stop screw so that
top surface of throttle cam is aligned with edge on reed

b 11672

"a - idle Stabilizer (if Equipped)
Figure 2. Idle Stabilizer (if Equipped)
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in window of flywheel cover. Retighten nut on adjustment
serew.
9. Synchronize carburetors as follows:

a. Loosen 3 carburetor synchronizing screws (Figure 6)
to allow throttle shutter plates to close completely.

b. Position throttle lever so that idle stop screw is against
stop and move roller arm until roller just touches
throttle cam, as shown in Figure 6, without moving
roller from this position. Retighten carburetor syn-
chronizing screws.

c. Remove sound box cover and check that all carburetor
shutter plates close completely and open exactly at the
same time.

: S 10897
a - Reed Block Housing Boss ¢ - idle Stop Screw
b - Throttle Cam d - Throttle Stop Screw Boss

Figure 3. Idie Stop Screw Adjusiment

a_— 10980

& - Primary Pickup Screw d - idle Stop Screw (Position

b - Maximum Spark Advance Lever against Stop When Ad-

¢ - Throttle Lever justing Primary Pickup)
e - Link Rod

Figure 5. Throttle Primary Pickup Adjustment

a - Reed Block Housing Boss
b - Throttle Cam (Top Surface)
¢ - idle Stop Screw

d - Edge (Align with Top Surface

of Throttle Cam) 10871

Figure 4. Idie Stop Screw Adjustment

block housing hoss, as shown in Figure 4. Do not re-
install throttle cable at this time.
7. Connect Timing Light to No. 1 spark plug (top, starboard
bank). :

SAFETY WARNING: Before cranking engine,
keep clear of propeller, as it may rotate.

8. With engine in neutral, hold throttle so that idle stop

screw (Figure 5) is against idle stop. Crank engine with a - Synchronizing Screw ¢ - ldle Stop Screw (Against Stop)
starter motor and adjust throttle primary pickup screw b - Rolter d - Just Touching
(Figure 5) to align 3 punch marks on flywheel with notch Figure 6. Carburetor Synchronizing

2C-2 - ELECTRICAL and IGNITION 018



a - Maximum Spark Advance Screw

Figure 7. Maximum Spark Advance Adjustment

e 7 §- T

09833

d - Rolier

b - Push Downward )
a - Throttle Cam

¢ - .010" to .015” Clearance

a - Full Throttle
Stop Screw

Figure 8. Full Throttle Stop Adjustment

NOTE: Timing mark (2 punch marks) on flywheel is no
longer used.

10. With engine in neutral, move throttle lever to place maxi-
mum spark screw against stop. Crank engine with starter
motor and adjust maximum spark screw (Figure 7) to align

019

11.

12.

13.

one punch mark on flywheel with notch in window of fly-

wheel cover. (Figure 1) Because of spark advance charac-

teristics of this ignition system, this adjustment will result
in a spark advance of 15° at maximum RPM. Retighten nut
on adjustment screw. Remove timing light from engine.

With engine not running, move throttle lever to wide-

open-throttle (WOT) and adjust full throttie stop screw

(Figure 8) to allow full throttle shutter opening at WOT.

Make sure that throttle shutters do not act as a throttle

stop. Allow .010”-.015” (.2bmm to .38mm) clearance

between roller and throtile cam at WOT, as shown in

Figure 8. Retighten nut on adjustment screw,

If engine is equipped with idle stabilizer (Figure 2}, re-

connect white/black (idle stabilizer) wire to switch box.

Adjust engine idle RPM as follows:

a. With engine in water, connect electrical harness and
fuel line to engine. Start engine and allow to warm up.

b. With throttle cable barrel removed from barrel re-
tainer, adjust idle RPM to 550-650 RPM with engine
running in forward gear. (Figure 9) Retighten nut on
adjustment screw.

c. With end of throttle cable connected to throttle lever,
hold throttle lever against idle stop. Adjust throttle
cable barrel to slip into barrel retainer on cable anchor
bracket with a very light preload of throtile lever
against idle stop. Lock barrel in place.

d. Check preload on throttle cable by placing a thin piece
of paper between idle stop screw and idle stop. Preload
is correct when paper can be removed without tearing
but has some drag on it. Readjust cable barrel, if
necessary.

IMPORTANT: Excessive preload on throttle cabie
will cause difficulty when shifting from forward to
neutral. (Readjust throttle cable barrel, if necessary.)

NOTE: Carburetor idle mixiure is not equipped with adjust-
ment screw. See “'Fuel Section” for jet change,

a - |die Stop Screw
Figure 9. {die RPM Adjusiment
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TIMING/SYNCHRONIZING/ADJUSTING
175 HP (1978 and Newer)

Firing Order 1-2-3-4-5-6
Firing Sequence 60° Consecutive
Spark Plug AC-V40FFM or Champion L76V

Not Adjustable

18° BTDC (20° at Cranking Speed)

14° ATDC

5300-5800 RPM

600-700 RPM in Forward Gear

18 to 25 psi (1.27 to 1.76kg/cm?) @ 5000 RPM

Spark Plug Gap

Timing Maximum
Throttle Primary Pickup
Full Throttle RPM

Idle RPM

Water Pressure

3. Turn flywheel counterclockwise until dial indicator needle

TIMING POINTER ADJUSTMENT

is approx. ¥-turn beyond 462" (12mmy}, then turn fly-

- wheel clockwise so that dial indicator reads .462 exactly.
SQ;E:}: ey?ﬁﬁii%G*'yilfaet: ‘::ui‘:gcl? ‘:?;Ilbr:gy 4. Reposition timing pointer, if necessary, so that timing
Saieradusment thaeioe,amor l spars poner s ] ot 462 mark o g dcl.
plugs to prevent engine from starting. 5. Remove dial indicator from cylinder and reinstall No. 1

. Remove all spark plugs and install Dial Indicator (C-91-
58222A1} (Figure 1) into No. 1 cylinder (top cylinder,
starboard bank).

. Turn flywheel in a clockwise direction until No. I piston
is at top dead center (TDC). Set dial indicator at 0" (zero)

spark plug and spark plug lead.

TIMING ADJUSTMENTS

IMPORTANT: i link rod was disassembled, make
sure that 11/16” (17.5mm) dimension is retained, as
shown in Figure 5.

and tighten indicator set screw.

CAUTION: Engine is timed while cranking en-
gine over with starter mofor. To prevent engine
from starting when being cranked, all spark
plugs must be removed, excepi No. 1 plug.

a - Dial Indicator installed in No. 1 Cylinder
Figure 1. Dial Indicator Installed in Cylinder

a - Idle Stabilizer {if Equipped)
Figure 3. Idle Stabilizer (if Equipped)

1. Remeove all spark plugs, except No. 1 spark plug (top cylin-
der, starboard bank}, from engine.

2. If engine is equipped with an idle stabilizer (Figure 3},

temporarily disconnect the white/black (idle stabilizer)

wire from terminal on outer switchbox and electrically

isolate (tape) the terminal end of wire. Replace the other

white/black wire back on terminal and properly secure

with hex nut.

Disconnect remote fuel line from engine.

Connect electrical harness to engine.

Remove throttle cable barrel from barrel retainer on cable

anchor bracket.

10968
b - Timing Pointer Attaching Screw
Figure 2. Timing Pointer Alignment

Qo 00

a - Timing Pointer
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d. Adjust idle stop screw (Figure 5) so that the first
{short} slash mark on throttle cam is at the point of
contact with roller, as shown in Figure 4. Retighten
nut on idle adjustment screw.

e. While continuing to maintain slight pressure against
roller and lifting up the bottom throttle shaft, re-
tighten all carburetor synchronizing screws. CHECK
that carburetor throttle shutters are completely closed
when roller is at point of contact with first (short) slash
mark on throttle cam and that all looseness is removed
from linkage so that carburetor shutter plates will start
to open exactly at the same time that throttle lever is
actuated.

IMPORTANT: Actuate throttle and spark levers a
few times, then return throtile lever to idle stop.
Check that roller is at point of contact with first

a - First Slash Mark (Align with Point of Contact with Roller) {short) slash mark on throttie cam, that all carbu-
b - Roller retor throttle shutters are completely closed and
¢ - Cam Follower

that all looseness is removed so that carburetor

d - Carburetor Synchronizing Screw (Cne Each Carburetor)
e - Push Up on Throttle Shaft (Removes Looseness)
f - Push Down on Roller {Removes Looseness)

Figure 4. Adjusting Throttle Cam

throttle shutters will start to open exactly at the
same time that throttie leveris actuated (readjust
if necessary).

f. Reinstall sound hox cover to engine.
7. Connect Timing Light to No. 1 spark plug (top starboard
bank}.

SAFETY WARNING: Before cranking engine,
keep clear of propeller, as it may rotate.

8. With engine in neutral, hold throttle so that idle stop
screw (Figure 5) is against idle stop. Crank engine with
starter motor and adjust throttle primary pickup screw
(Figure 5) to align 14° ATDC mark on timing decal with

timing pointer. Retighten nut on adjustment screw.

a - Primary Pickup Screw ’ d - |dle Stop Screw (Position

b - Maximum Spark Advance Lever against Stop When Ad-

¢ - Throttle Lever justing Primary Pickup)
e - Link Rod

Figure 5. Throttle Primary Pickup Adjusiment

6. Adjust throttle cam and carburetor synchronizing, as
follows:

a. Remove choke knob and wing nuts and remove sound
box cover from engine. This is necessary to be sure that
all carburetor throttle shutters are closed and that they
will open together.

b. Loosen carburetor synchronizing screws {Figure 4)
and allow all throttle shutters to close freely.

¢. Lightly press cam follower roller against throtile cam
and, at the same time, lift up on bottom carburetor

throttle shaft, as shown in Figure 4. This must be done
to remove looseness in the linkage components. Figure 6. Maximum Spark Advance Adjustment

018 ELECTRICAL and IGNITION - 2C-5
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9.

10,

il.

With engine in neutral, move throttle lever to place maxi-
mum spark screw against stop. Crank engine with starter
motor and adjust maximum spark screw (Figure 0) to align
20° BTDC mark on timing decal with the pointer. Due to
the advance characteristics of this ignition system, this
adjustment will result in a spark advance of 18° at maxi-
mum RPM. Retighten nut on adjustment screw. Remove
timing light from engine.

With engine not running, move throttle lever to wide-
open-throtile (WOT) and adjust full throttle stop screw
(Figure 7) to allow full throttle shutter opening at WOT.
Make sure that throttle shutters do not act as a throttle
stop. Allow .010-.015” (.25mm to .38mm} clearance
between roller and throttle cam at WOT, as shown in
Figure 7. Retighten nut on adjustment screw.

If engine is equipped with an idle stabilizer (Figure 3), re-
connect white/black (idle stabilizer) wire to switch box.

12. Adjust engine idle RPM as follows:

a - Full Throttle b - Push Downward

a. With engine in water, connect electrical harness and
fuel line to engine. Start engine and allow to warm up.
b. With throttle cable barrel removed from barrel re-
tainer, adjust idle RPM to 600-700 RPM with engine

09833

d - Roller
Stop Screw ¢ -.010" t0 .015" Clearance e - Throttie Cam

Figure 7. Full Throttle Stop Adjustment

2C-6 - ELECTRICAL and IGNITION

a - |die Stop Screw

Figure 8. ldle RPM Adjustment

running in forward gear. (Figure 8) Retighten nut on
adjustment screw.

¢. With end of throttle cable connected to throttle lever,
hold throttle lever against idle stop. Adjust throttle
cable barrel to slip into barrel retainer on cable anchor
bracket with a very light preload of throtile lever
against idle stop. Lock barrel in place.

d. Check preload on throttle cable by placing a thin piece
of paper between idle stop screw and idle stop. Preload
is correct when paper can be removed without tearing
but has some drag on it. Readjust cable barrel, if
necessary.

IMPORTANT: Excessive preload on throttle cable
will cause difficulty when shifting from forward to
neutral. (Readjust throttie cable barrel, if necessary.)

NOTE: Carburetor idle mixture is not equipped with adjust-
ment screw. See “Fuel Section” for jet change.

NOTE: If sufficient throttle cable barrel adjustment is not
available, a check must be made for correct instellation of link
rod (located between throttle lever and throttle cam ). Each end
of this link rod must be threaded into its plastic barvel until it
bottoms against throtile lever or throttle cam casting, then
turned out only far enough to obtain correct orientation of link
rod (less than one turn). All timing adjustments must be reset
after this procedure.
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TIMING/SYNCHRONIZING/ADJUSTING
150 HP Models (Serial No. 5203428 and Below §)
and 200 HP (thru Serial No. 5363917)

§ If 150 HP Engine {Being Timed) Is Modified with New Carburetors Part No. 1382-7563A_ (WH9-
Will Be Stamped on Top of Carburetor Mounting Flange), Then Use Timing Procedure for 150 HP
Models, Serial No. 5203429 and Above, foliowing.

150 HP Model 200 HP Model
Firing Order 1-2-3-4-5-6 1-2-3-4-5-6
Firing Sequence 60° Consecutive 60° Consecutive
Spark Plug AC-V40FFM or Champion L76V AC-V40FFM or Champion L76V
Spark Plug Gap Not Adjustable Not Adjustable
Timing Maximum 16° BTDC (18° at Cranking) 18° BTDC (20° at Cranking)
Throttle Primary Pickup 7.5° to 8.5° ATDC 8° to 10° ATDC
Throttle Secondary Pickup [ Not Adjustable Not Adjustable
Full Throttle RPM 5000 to 5500 RPM 5300 to 5800 RPM
Idie RPM (in Forward Gear) | 600-700 RPM @ 7.5° to 8.5° ATDC | 550-650 RPM @ 12° to 15° ATDC"
Water Pressure 18 to 25 psi @ 5000 RPM 18 to 25 psi @ 5000 RPM

* See “"Caution” on Page 2C-9,
TIMING POINTER ADJUSTMENT

SAFETY WARNING; Engine could start when
turning flywheel to check timing pointer adjust-
iment. Remove all spark plugs from engine to
preveni engine from starting.

a - Timing Pointer b - Timing Pointer Attaching Screw
Figure 2. Timing Pointer Alignment

TIMING ADJUSTMENTS

IMPORTANT: If link rod was disassembled, make
sure that 11/16” {17.5mm) dimension is retained, as
shown in Figure 5.

. 109861
a - Dial indicator Installed in No. 1 Cylinder

Figure 1. Dial Indicator Installed into Cylinder

1. Remove all spark plugs and install Dial Indicator {(C-91-
58222A1) (Figure 1) into No. 1 cylinder {top cylinder,
starboard bank].

2. Turn flywheel in a clockwise direction unti] No. 1 piston
is at top dead center (TDC). Set dial indicator at 0" {zero)
and tighten indicator set screw.

3. Turn flywheel counterclockwise until dial indicator needle
is approximately Y4-turn beyond 462, then turn flywheel
clockwise so that dial indicator reads 462 exactly.

4. Reposition timing pointer (if necessary) so that timing
pointer is aligned with 462" mark on timing decal, as
shown in Figure 2. Retighten pointer attaching screws.

5. Remove dial indicator from cylinder and reinstall No. 1 (

spark plug and spark plug lead. Figure 3. ldle Stabilizer (it Equipped)

11672

a- Idl Siabilizer (if t;:ipped)
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CAUTION: Engine Is timed while cranking en-
gine with starter motor. To prevent engine from
starting when belng cranked, all spark plugs
must be removed, except No. 1 plug.

1. Remove all spark plugs except No. | plug (top cylinder,
starboard bhank) from engine.

2. If engine is equipped with an idle stabilizer (Figure 3),

temporarily disconnect the white/black (idle stabilizer)

wire from terminal on outer switchbox and electrically

isolate (tape} the terminal end of wire. Replace the other

white/black wire back on terminal and properly secure

with hex nut.

Disconnect remote fuel line from engine.

Connect electrical harness to engine.

Remove throttle cable barrel from barrel retainer on cable

anchor bracket and adjust idle stop screw (Figure 4) so that

top surface of throttle cam is aligned with edge on reed

block housing boss, as shown in Figure 4. DO NOT re-

install throttle cable at this time,

o

a - Reed Block Housing Boss
b - Throttle Cam (Top Surface)
¢ - Idle Stop Screw

d - Edge {Align with Top Surface
of Throttle Cam) e 10971

Figure 4. Idle Stop Screw Adjustment

6. Connect Timing Light to No. 1 spark plug (top starhoard
bank).

SAFETY WARNING: Before cranking engine,
keep clear of propeller, as it may rotate.

7. With engine in neutral, hold throttle arm so that idle stop
screw (Figure 5) is against idle stop, then crank engine
with starter motor and adjust throttle primary pickup
screw {Figure 5) to align specified throttle primary pickup
mark on timing decal with timing pointer. Retighten nut
on adjustment screw.

8. Synchronize carburetors as follows:

2C-8 - ELECTRICAL and iGNITION

2 10990
d - Idie Stop Screw (Positien
against Stop When Ad-
justing Primary Pickup}

e - Link Rod

a - Primary Pickup Screw
b - Maximum Spark Advance Lever
¢ - Throttle Lever

Figure 5. Throttle Primary Pickup Adjustment

a. Loosen 3 carburetor synchronizing screws (Figure 6)
to allow throttle shutter plates to close completely.

b. Position throtitle lever so that idle stop screw is against
stop and move roller arm until roller just touches
throttle cam, as shown in Figure 6, without moving
roller from this position. Retighten carburetor syn-
chronizing screws,

¢. Remove sound box cover and check that all carburetor
shutier plates close completely and open exactly at the
same time.

9. With engine in neutral, move throttle lever to place maxi-
mum spark screw against stop. Crank engine with starter

b 1011
¢ - ldle Stop Screw (Against Stop)
d - Just Touching

a - Synchronizing Screw
b - Roller

Figure 6. Carburetor Synchronizing
019



10.

11

12,

motor and adjust maximum spark screw (Figure7) to align
20° (200 HP) or 18° {150 HP) BTDC mark on timing decal
with timing pointer. Due to the spark advance charac-
teristics of this ignition system, this adjustment will result
in a spark advance of 18° (200 HP) or 16° (150 HP) at max-
imum RPM. Retighten nut on adjustment screw. Remove
timing light {from engine.

a - Maximum Spark Advance Screw

Figure 7. Maximum Spark Advance Adjustment

With engine not running, move throttle fever to wide-
open-throttle {WOT) and adjust full throttle stop screw
(Figure 8) to allow full throttle shutter opening at WOT.
Make sure that throttle shutters do not act as a throttle
stop. Allow .0107-.015" (.25mm to .38mm) clearance
hetween roller and throttle cam at WOT, as shown in
Figure 8. Retighten nut on adjustment screw.

If engine is equipped with an idle stabilizer (Figure 3), re-
connect white/black (idle stabilizer) wire to switch box.
Adjust engine idle RPM as follows:

CAUTION: Engine idle RPM must NEVER
exceed 800 RPM in gear.

019

a. With engine in water, connect electrical harness and
fuel line to engine. Start engine and allow to warm up.

b. With throttle cable barrel removed from barrel re-
tainer, adjust idle RPM to specified idle RPM with
engine running in forward gear. (Figure 9} Retighten
nut on adjustment screw.

¢. With end of throttle cable connected to throttle lever,
hold throttle lever against idle stop. Adjust throttle
cable barrel to slip into barrel retainer on cable anchor

a - Full Throttle

S 09833
d - Roller
e - Throttle Cam

b - Push Downward

Stop Screw c - .010" to .015" Clearance

Figure 8. Full Throttle Stop Adjustment

bracket with a very light preload of throttle lever
against idle stop. Lock barrel in place.

d. Check preload on throttle cable by placing a thin piece
of paper between idle stop screw and idle stop. Preload
is correct when paper can be removed without tearing
but has some drag on it. Readjust cable barrel, if
necessary.

IMPORTANT: Excessive preload on throttie cable
will cause difficulty when shifting from forward to
neutral. (Readjust throttle cable barrel, If necessary.)

NOTE: Carburetor idle mixture is not equipped with adjust-
ment screw. See “"Fuel Section” for jet change.

NOTE: If sufficient throttle cable barrel adjustment is not
available, a check must be made for correct installation of link
rod {located between the throttle lever and throtile cam). Each
end of this link rod must be threaded into its plastic barrel until
it bottoms against the throttle lever or throttle cam casting, then
turned out only far enough to obtain correct orientation of link
rod (less than one twn). All dming adjustments must be reset
after this procedure.

a— idle Sop Screw
Figure 9. Idle RPM Adjustment
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TIMING/SYNCHRONIZING/ADJUSTING
150 HP Models (Serial No. 5203429 and Above) and
200 HP Models (Serial No. 5363918 and Above)

Spark Plug Gap Not Adjustable
Timing Maximum

Throttle Primary Pickup
Throttle Secondary Pickup
Full Throttle RPM

Idle RPM (in Forward Gear) { 600-700 RPM

11° ATDC
Not Adjustabie

150 HP Model 200 HP Model
Firing Order 1-2-3-4-5-6 1-2-3-4-5-6
Firing Sequence 60° Consecutive 60° Consecutive
Spark Plug AC-V40FFM or Champion L76V AC-V40FFM or Champion L76V

16° BTDC (18° at Cranking)

5000 to 5500 RPM

Water Pressure @ 5000 RPM | 18 to 25 psi (1.3 to 1.8kg/cm?2)

Not Adjustable

18° BTDC (20° at Cranking)
10° ATDC

Not Adjustable

5300 to 5800 RPM

600-700 RPM

18 to 25 psi (1.3 to 1.8kg/cm?)

TIMING POINTER ADJUSTMENT

SAFETY WARNING; Engine could start when
turning flywheel to check timing pointer adjust-
ment. Remove all spark plugs from engine to
prevent engine from starting.

1. Remove all spark plugs and install Dial Indicator (C-91-

58222A1) (Figure 1) into No. 1 cylinder (top eylinder,
starboard bank).

10861

a - Dial Indicator installed in No. 1 Cylinder
Figure 1. Dial Indicator Instalied into Cylinder

a - Timing Pointer b - Timing Pointer Attaching Screw
Figure 2. Timing Pointer Alignment

2C-10 - ELECTRICAL and IGNITION

(OB v-6}

2. Turn flywheel in a clockwise direction until No. 1 piston
1s at top dead center (TDC). Set dial indicator at 0" {zero)
and tighten indicator set serew.

3. Turn flywheel counterclockwise until dial indicator needle
is approximately Y-turn beyond .462", then turn flywheel
clockwise so that dial indicator reads .462" exactly.

4. Reposition timing pointer (if necessary) so that timing
pointer is aligned with 462" mark on timing decal, as
shown in Figure 2. Retighten pointer attaching screws.

5. Remove dial indicator from cylinder and reinstall No, 1
spark plug and spark plug lead.

TIMING ADJUSTMENTS

IMPORTANT: If iink rod was disassembled, make
sure that 11/16” (17.5mm) dimension is retained, as
shown in Figure 5.

a - ldle Stabilizer (if Equipped)
Figure 3. Idle Stabilizer {if Equipped)

CAUTION: Engine Is timed while cranking en-
gine with starter motor. To prevent engine from
starting when being cranked, all spark piugs
must be removed, except No. 1 plug.

1. Remove all spark plugs except No. 1 plug (top cylinder,
starboard bank) {rom engine.

2. If engine is equipped with an idle stabilizer (Figure 3),
temporarily disconnect the white/black (idle stabilizer)
wire from terminal on outer switchbox and electrically
isolate (tape) the terminal end of wire. Replace the other
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white/black wire back on terminal and properly secure
with hex nut.

3. Disconnect remote fuel line from engine.

4. -Connect electrical harness to engine.

5. Remove throttle cable barrel from barrel retainer on cable
mounting bracket and adjust idle stop screw (Figure 4} so
that bottom edge of throttle camis %" (3.2mm) from front
corner of throttle stop screw boss, as shown in Figure 4.
DO NOT reinstall throitle cable at this time.

a - Reed Block Housing Boss
b - Throttle Cam

c - |die Stop Screw .
d - Throttle Stop Screw Boss

Figure 4. Idle Stop Screw Adjustment

6. Connect Timing Light to No. I spark plug (top starboard
bank}.

SAFETY WARNING: Before cranking engine,
keep clear of propeller, as It may rotate,

7. With engine in neutral, hold throttle arm so that idle stop
screw (Figure 5) is against idle stop, then crank engine
with starter motor and adjust throttle primary pickup
screw (Figure 5) to align specitfied throtile primary pickup
mark on timing decal with timing pointer. Retighten nut
on adjustment screw.

8. Synchronize carburetors as follows:

a. Loosen 3 carburetor synchronizing screws (Figure 6)
to allow throttle shutter plates to close completely.

b. Position throttle lever so that idle stop screw is against
stop and meve roller arm until roller just touches
throttle cam, as shown in Figure 6, without moving
roller from this position. Retighten carburetor syn-
chronizing screws.

c. Remove sound box cover and check that all carburetor
shutter plates close completely and open exactly at the
same time.

9. With engine in neutral, move throttle lever to place maxi-
mum spark screw against stop. Crank engine with starter
maotor and adjust maximum spark screw {Figure 7} to align
20° (200 HP) or 18° (150 HP) BTDCmark on timing decal
with timing pointer. Due to the spark advance characteris-
tics of this ignition system, this adjustment will result in a
spark advance of 18° (200 HP) or 16° (150 HP) at maxi-
mum RPM. Retighten nut on adjustment screw. Remove
timing light from engine.

10. With engine not running, move throtile lever to wide-
open-throttle (WOT) and adjust full throttle stop screw
(Figure 8) to allow full throttle shutter opening at WOT.
Make sure that throttle shutters do not act as a throttle
stop. Allow .0107-015" (.25mm to .38mm) clearance

19

d- Iéle =Stog Screw (Psition
against Stop When Ad-
justing Primary Pickup)

e - Link Red
Figure 5. Throttle Primary Pickup Adjustment

a- F‘rlmaryPickup Screw
by - Maximum Spark Advance Lever
c - Throttle Lever

between roller and throttle cam at WOT, as shown In
Figure 8. Retighten nut on adjustment screw.
11. If engine is equipped with an idle stabilizer (Figure 3), re-
connect white/black (idle stabilizer) wire to switch box.
12. Adjust engine idle RPM as follows:

CAUTION: Engine idle RPM must NEVER
exceed 800 RPM in gear.

a. With engine in water, connect electrical harness and
fuel line to engine. Start engine and allow to warm up.

b. With throttle cable barrel removed from barrel re-
tainer, adjust idle RPM to specified idle RPM with
engine running in forward gear. (Figure 9) Retighten
nut on adjustment screw.

=
11011
c - Idle Stop Screw (Against Stop)
d - Just Touching

a - Synchronizing Screw
b - Rotler

Figure 6. Carburetor Synchronizing
ELECTRICAL and IGNITION - 2C-11



c. With end of throttle cable connected to throttle lever,
hold throttle lever against idle stop. Adjust throttle
cable barrel 1o slip into barrel retainer on cable anchor
bracket with a very light preload of throttle lever
against idle stop. Lock barrel in place.

d. Check preload on throttle cable by placing a thin piece
of paper between idle stop screw and idie stop. Preload
is correct when paper can be removed without tearing
but has some drag on it. Readjust cable barrel, if
necessary.

IMPORTANT: Excessive preload on throttle cable
will cause difficulty when shifting from forward to
neutral. {Readjust throttle cable barrel, If necessary.)

NOTE: Carburetor idle mixture is not equipped with adjust-
ment screw, See "Fuel Section” for jet change.

. : W 10991
a - Maximum Spark Advance Screw

Figure 7. Maximum Spark Advance Adjustment

2C-12 - ELECTRICAL and FGNITION

09833
a - Full Throttie b - Push Downward d - Roller
Stop Screw ¢ -.010" to .M5" Clearance e - Throttle Cam

Figure 8. Full Throttle Stop Adjustment

a - Idle Stop Screw
Figure 9. idle RPM Adjustment

NOTE: If sufficient throttle cable barrel adjustment is not
available, a check must be made for correct installation of link
rod { located between the throttle lever and throttle cam). Each
end of this link rod must be threaded into its plastic barrel until
it bottoms against the throttle lever or throttle cam casting, then
turned out only far enough to obiain correct orientation of link
rod (less than one turn). All timing adjustments must be reset
after this procedure.
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TIMING/SYNCHRONIZING/ADJUSTING
225 HP Model

Firing Order 1-2-3-4-5-6

Firing Sequence 60° Consecutive

Spark Plug AC-V40FFM or Champion L76V
Spark Plug Gap Not Adjustable

Timing Maximum 22° at Cranking Speed

20° at 5400 RPM
26° over 5600 RPM *

Throttle Primary Pickup ' 12° ATDC
i Throttle Secondary Pickup Not Adjustable
Full Throttle RPM 5300 to 5800 RPM
idle RPM (in Forward Gear) 600-700 RPM
Water Pressure 18 to 25 psi (1.27 to 1.76kg/cm2) @ 5000 RPM

*  Engine is equipped with a High Speed Spark Advance Module (Figure 3)
which automatically increases maximum timing to 26° when engine is above
5500 % 100 RPM. Need not be disconnected to time engine.

TIMING POINTER ADJUSTMENT

SAFETY WARNING: Engine could start when
turning flywheel to check timing pointer ad-
justment. To prevent engine from starting, re-
move all spark plugs. '

I. Remove all spark plugs and install Dial Indicator (C-91-
58222A1) (Figure 1} into No. 1 cylinder (top cyhnder,
starboard bank).

a - Timing Pointer b - Timing Pointer Attaching Screw
Figure 2. Timing Pointer Adjustment

2. Turn flywheel in a clockwise direction until No. 1 piston is
at top dead center (TDC). Set dial indicator at “0" (zero)
and tighten indicator set screw.

3. Turn flywheel counterclockwise until dial indicator needle
is approximately ¥s-turn beyond .462”, then turn flywheel
clockwise so that dial indicator reads .462" exactly.

4, Reposnmn timing pointer (if necessary) so that timing
pointer is aligned with .462” mark on timing decal, as
shown in Figure 2. Retighten pointer attaching screws.

5. Remove dial indicator from cylinder and reinstall No. 1

Figure 1. Dial indicator Installed into Cylinder spark plug and spark plug lead.

a - Dial Indicator Installed in No. 1 Cylinder

108 (OB V-8) ELECTRICAL and IGNITION - 2C-13




TIMING ADJUSTMENTS

IMPORTANT: If link rod was disassembled,
make sure that 11/16” (17.5mm) dimension is
retained, as shown in Figure 7.

o p

13116

& - Sound Attenuator
b - High Speed Spark Advance Module -
DO NOT Disconnect to Time Engine

Figure 3. Removing Sound Attenuator

CAUTION: Engine is timed while cranking en-
gine with starter motor. To prevent engine
from starting when being cranked, atl spark
plugs, except No. 1, must he removed.

1. Remove all spark plugs, except No. I plug {top cylinder
starbeoard bank), from engine. '

IMPORTANT: An idle stabilizer is not a standard
feature on the 1980 model 225 HP. If, however, an
idle stabilizer is installed as an option, the idle stabi-
lizer MUST BE disconnected (as outlined in Step 2)
BEFORE timing engine.

2. If engine is equipped with an idle stabilizer, temporarily
disconnect the white/black (idle stabilizer) wire from
terminal on switchbox and electrically isolate (tape) the
terminal end of wire. Replace the other white/black wire
back on terminal and properly secure with hex nut,

3. Disconnect remote fuel line from engine.

4. Connect electrical harness to engine.

5. Remove throttle cable barrel from barrel retainer on en-
gine.

6. Remove 6 bolts which secure sound attenuator (Figure 3)
to carburetors. Lift attenuator from carburetors and move
aside.

2C-14 - ELECTRICAL and IGNITION

a - Throttie Cam

b - Idle Stop Screw

c - 1/8” (3.2mmy} Dia. Rod or Driti (Adjust Idie Stop Screw to
Position Red or Drill against Carburetor Adaptor Flange)

d - Carburetor Adaptor Flange

Figure 4, Idle Stop Screw Adjustment

IMPORTANT: When adjusting idle stop screw in
Step 7, the rod or drill, that is inserted in throttle
cam, must be held perpendicufar to cam.

7. Place %" (3.2mm) diameter rod or drill into hole in throttle
cam. Hold rod or drill perpendicular to throttle cam and ad-
just idle stop screw to position rod or drill against edge of

£

a - Primary Pickup Screw
b - Maximum Spark Advance Lever
¢ - Throttle Lever

d - Idie Stop Screw (Position against Stop When Adjusting
Primary Pickup)

Figure 5. Throttle Primary Pickup Adjustment
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carburetor adaptor flange, as shown in Figure 4. Retighten
nut on adjustment screw.

8. Connect timing light to No. 1 spark plug (top starboard
hank).

SAFETY WARNING: Before cranking engine,
keep clear of propeller, as it may rotate.

9, With engine in neutral, hold throttle arm so that idle stop
screw (Figure 5) is against idle stop, then crank engine
with starter motor and adjust throttle primary pickup
screw (Figure 5) to align specified throttle primary pickup
mark on timing decal with timing pointer. Retighten nut
on adjustment screw.

10. Synchronize carburetors, as follows:

a. Loosen 3 carburetor synchronizing screws (Figure 6)
to allow throttle shutter plates to close completely.

b. Position throttle lever so that idle stop screw is against
stop and move roller arm until roller just touches
throttle cam, as shown in Figure 6, without moving
roller from this position. Retighten carburetor syn-

chronizing screws. & - Maximum Spark Advance Screw
c. Look into carburetors and check that all carburetor 2‘ :_;lri ;6;;;;7-5’“”‘)

shutter plates close completely and open exactly at the
same time. Figure 7. Maximum Spark Advance Adjustment
Make sure that throttle shutters do not act as a throttle
stop. Allow .010”-.015” (0.25mm to 0.38mm) clearance
- between roller and throttle cam at WOT, as shown in Fig-
ure 8. Retighten nut on adjustment screw.
13. If engine is equipped with an idle stabilizer (Figure 3), re-
connect white/black (idle stabilizer) wire to switch box.
14. Adjust engine idle RPM, as follows:

13185

a - Synchronizing Screw ¢ - ldle Stop Screw {against Stop)
b - Roller d - Just Touching

Figure 6. Carburetor Synchronizing

11. With engine in neutral, move throtile lever to place maxi-
mum spark screw against stop. Crank engine with starter
motor and adjust maximum spark screw (Figure 7) to align
22° BTDC mark on timing decal with timing pointer. Due
to the spark advance characteristics of this ignition sys-
tem, this adjustment will result in a spark advance of 20°

at 5400 RPM and 26° ghove 5600 RPM. Retighten nut on

a - Full Throttle Stop Screw
b - Push Downward
¢ - .010" to .015" {0.25mm to 0.38mm) Clearance

adjustment screw. Remove timing light from engine. d - Roller
12. With engine not running, move throttle lever to wide- e - Throttle Cam
open-throttle (WOT) and adjust full throttle stop screw
(Figure 8) to allow full throttle shutter opening at WOT, Figure 8. Full Throttle Stop Adjustment
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2C-16 - ELECTRICAL and IGNITION

CAUTION: Engine idle RPM must NEVER
exceed 750 RPM in gear.

a. With engine in water, connect electrical harness and
fuel line to engine. Start engine and allow to warm up.

b. With throtile cable barrel removed from barrel re-
tainer, adjust idle RPM to specified idle RPM with en-
gine running in forward gear. (Figure 9) Retighten nut
on adjustment screw.

¢. With end of throttle cable connected to throtile lever,
hold throttle lever against idle stop. Adjust throttle
cable barrel to slip into barrel retainer on cable anchor
bracket with a very light preload of throttle lever
against idle stop. Lock barrel in place.

d. Check preload on throttle cable by placing a thin piece
of paper between idle stop screw and idle stop. Preload
is correct when paper can be removed without tearing
but has some drag on it. Readjust cable barrel, if neces-
sary.

IMPORTANT: Excessive preload on throttle cable
will cause difficulty when shifting from forward to
neutral. If necessary, readjust throttie cable barrel.

NOTE: Carburetor idle mixture is not equipped with adjust-
ment screw. See “Fuel System and Carburetion” Section 3
for jet change.

(OB V-6)

a - Idle Stop Screw
Figure 9. Idle RPM Adjustment

NOTE: If sufficient throtile cable barrel adjustment is not
available, a check must be made for correct installation of link
rod (located between the throttle lever and throttle cam)}. Each
end of this link rod must be threaded into its plastic barrel until
it bottoms against the throttle lever or throttle cam casting, then
turned out only far enough to obtain correct orientation of link
rod (less than one tum). All timing adjustments must be reset
after this procedure.

109



Electrical and Ignition SECTION

HARNESS

YEmPEAaTURE
) L o

Wiring




INDEX

Page
V-6 Wiring Diagrams .. .......c.coviiiniiennns 2D-1

150 HP, 175 HP and 200 HP Models with

the Following Serial Nos. (U.8.A,,

Beiow 5363918; Australia, Below

8061585) .....ciiiiiiiiiiii i e, 2D-1-
V-6 Remote Control Wi\ring ............... 2D-2
Tachometer with Trim Indicator Gauge

{with Lamp Wire) ...............oott 2D-3
Tachometer with Trim indicator Gauge

(without Lamp Wire) ................... 2Db-3

Trim Indicator Gauge (with Lamp Wire)...., 2D-4
Trim Indicator Gauge (without Lamp Wire) 2D-4
Harness Wiring - V-6 Models with Panel

Control ....coiiiiiii it i iiieieaanas 2D-5
Harness Wiring - V-6 Models with Single

Engine Console Control ............... 2D-5
Harness Wiring - V-6 Models with Dual

Engine Console Control ............... 2D-8

150 HP, 175 HP and 200 HP Models with
the Following Serial Nos. (U.S.A,,
5363918 thru 5464484, Australia,

8061595 thru B063834} .............. W . 20eF

150 HP, 175 HP and 200 HP Modeis with

the Following Serial Nos. {U.S.A,,

Above 5464485; Australia, Above

B0B3935) ... ..ttt 2D-8
225 HP Model ..ovveiiiiiiii i i iee i 2D-9
“Commander” Deluxe Side Mount Trim

107071 ] £ {+ ] 2D-10



=7  WIRING
/  HARNESs
4

f TRIM HANDLE

TEMPERATURE
ALARM HORN

TO INSTRUMENT A
PANEL

Figure 2. V-6 Remote Control Wiring

2D-2 - ELECTRICAL and IGNITION 029




V-6 WIRING DIAGRAMS

NOT PRESENT ON
ALL MODELS

150 HP, 175 HP and 200 HP
MOdeIS wath the STATOR

Following Serial Numbers _ . \T
- S

Serial No.
U.5.A. Below 5363918

IDLE STABILIZER

INOT PRESENT ON
ALL MODELS)

. o
Australia Below 80615395 e < ow
: \‘\0\'?::& e’ rDENTIFICATION| | |
/ PN SLEEVE 4 ¥
// s t
3 &
1 £
[ I
E
T
w
E
E STARTER MOTQR
2
&

LY
L gl
i =
o
1
ol H
T
N o CHOKE SOLENOID
441 INNNER
| 1 swiTcH
! ' Box %
/ ¥ "
ML &
| 4—L/‘
YELLOW ® SOLENOID
IDENTIFICATION |
SLEEVE |
L4
o 8 .
= Ly
> i o %
< HE R~y BLACK
& i @&% =
Oy
E" MERCURY SWITCH
= \
]
2 \
4
2
o
o™ TERMINAL BLOCK
o
&
| WATER
COIL NO. 1 TEMPERATURE
SWITCH
L 3
2
[
=
2
w
[
TRIM SENDER i
AND Bl
FEOE
LIMIT SWITCH 33z | .
9@ p <]
& w
/ = 0 %
-
|7
L) & Shdo e
COHLNO. 6 %
o \g_‘“
A
\nov
BATTERY
3
GREEN—RED ——J G
D x
§ *°
E r
s
.
\)“v\_% 61 9
% "
258 3 &
3z
@
GREEN 10
/ PURPLE 7/ PURPLE " — y GREEN-———— 10
WHITE-PURPLE v WHITE PURPLE—8 !g!% WHITE-FURFLE —E
BLUE i B T
— PRk —12 /
TERMINAL BLOCK f Y/ PINK=12 7
BLUE °
ouT

S0LENOID

WIRING
HARNESS

N
SOLENQID

{CONTINUED ON
OTHER SIDE)

REVERSE LOCK

SOLENOID Figure 1. V-6 Engine and Hydraulic Pump Wiring

TRIM PUMP
119R1 (OB V-6} ELECTRICAL and IGNITION - 2D-1




White Lamp Wire
White fumper

Trim Indicator Gauge

Tachometer (with Lamp Wire)

Black Jumper
f __

& 4 Y purple/white

Plug - Cennect to Control Box
or Engine Wiring Harness

White

Figure 3. Tachometer with Trim Indicator Gauge (with Lamp Wire)

=)

White Jumper Ground Terminal

Black
Jumper Trim Indicator Gauge

{without Lamp Wire)

\Pu rple/White

Wiring Harness

White

)

Plug - Connect to Control Box or
Engine Wiring Harness

029

Figure 4. Tachometer with Trim Indicator Gauge (without Lamp Wire)
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a=White Lamp Wire

Trim Indicator Gauge
(with Lamp Wire)

Black
—

Purple/White

\

Wiring Harness Brown (Not Used)
/) J/ Plug - Connect to
/ Control Box or
Engine Wiring
Harness

11 =

Figure 5. Trim indicator Gauge (with Lamp Wire)

Trim Indicator Gauge
{without Lamp Wire)

Ground Terminatl /

Lamp Purpie/White

v

Black —

Wiring Harness Brown (Not Used)

Plug - Connect to Control
/ // Box or Engine
( Wiring Harness

Figure 6. Trim Indicator Gauge (without Lamp Wire)
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a - Extension Harness (A-84-66005A10, A15, A20 and A40)
b - x = Length of Harness in Feet
¢ - Screw-Type Clamp [1-5/8" {41.3mm)]
d - 4-Pin Connector {Control to Harness)
g - 3-Pin Connector (Control to Trailer/Choke Panel)
f - 5-Pin Connector (Trailer/Choke Panel to Harness)
g - 4-Pin Connector (Harness to Tachometer and Trim Indicator}
h - Spring-Type Clamp [13/16" {20.6mm)]
i - Spring-Type Clamp [3/4" (19.1mm)]

j - Trailer/Choke Panel
k - Tachometer
| - Trim Indicator
m - Locking Steering Mount (A-66786A3)
n - ignition Switch Panel (A-54211A2)
o - Black-to-Black (Secure with Screw and Nut and Insulate with
Rubber Sieeve)
p - Orange-to-Orange (Secure with Screw and Nut and insulate
with Rubber Sleeve)
g - White-to-White (Secure with Screw and Nut and Insulate with
Rubber Slesve)
r - Yollow-to-Yellow (Secure with Screw and Nut and Insuiate with
Rubber Sleeve}
s - Red-to-Red/White (Secure with Screw and Nutand insulate with
Rubber Sleeve)
t - Black Jumper (Connect to Ground on Both Gauges)
u - White Jumper (Connect to +12V on Both Gauges)

Figure 7. Harness Wiring - V-6 Models with Panel Control

a - Extension Harness
{A-84-B6005A10, A15, A20 and A40}
b - X = Length of Harness in Feet
¢ - Screw-Type Clamp [1-5/8" (41.3mm)]
d - 4-Pin Connector (Control to Harness)
e - 3-Pin Connector (Controt to Trailer/Choke Panel)
f - 5-Pin Connector (Trailer/Choke Panel to Harness)
g - 4-Pin Connector (Harness to Tachometer and Trim Indicator)
h - White Wire {Control to Trailer/Choke Panet} {Connect White
Wire to Terminal on Back Side of Pane! That Already Has a White
Wire Connected to It)

i - Spring-Type Clamp [13/16" (20.6mm)}

i - Spring-Type Clamp [3/4” (19.1mm)}

k - Trailer/Choke Panel | - Tachometer

n - Locking Steering Mount {A-66786A3)

0 - ignition Switch Panel (A-54211A2)

p - Black to Black (Secure with Screw and Nut and Insulate with
Rubber Sleeve)

q - Orange to Orange (Secure with Screw and Nutand Insulate with
Rubber Sleeve)

r - White to White (Secure with Screw and Nut and insulate with
Rubber Sleeve)

s - Yellow to Yellow (Secure with Screw and Nut and insulate with
Rubber Sleeve)

t- Red to Red/White (Secure with Screw and Nut and insulate with
Rubber Sleeve)

u - Black Jumper {Connect to Ground on Both Gauges)

v - White Jumper (Connect to +12V on Both Gauges)

m - Trim Indicator

Figure 8. Harness Wiring - V-6 Models with Single Engine Console Control

02¢
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a - Wiring Harnesses (Starboard and Port)
b - Screw-Type Clamps [1-5/8" {41.3mm)}]
¢ - Tachometer
d - Trim Indicator
e - 4-Pin Connector (Tachometer/Trim Indicator to Harness)
f - Choke/Trailer Panel (Rear View of Paneis)
g - 5-Pin Connector (Choke/Trailer Panel to Harness)
h - Trim Switch
i - 3-Pin Connector (Trim Switch to Choke/Traiier Panel}
i - 4-Pin Connector (Control to Harness)
k - Ignition Switch Panel
| - Biack to Black {Secure with Screw and Nut and Insuiate with Rubber Sleeve)
m - Orange to Orange (Secure with Screw and Nut and Insulate with Rubber Sleeve)
n - White to White {Secure with Screw and Nut and Insulate with Rubber Sleeve)
o - Yellow to Yeliow (Secure with Screw and Nut and Insulate with Rubber Sleeve)
p - Red to Red/White (Secure with Screw and Nut and Insulate with Rubber Sleeve)
q - White Wire (Control to Choke/Trailer Panel) {Connect White Wire to Terminal on
Back Side of Panel That Already Has a White Wire Connected to It)
r - Spring-Type Clamp {Secure Wiring Connections with Clamp}

Figure 9. Harness Wiring - V-6 Models with Dual Engine Console Control
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150 HP, 175 HP an.. 200 HP Models with
the Following Serial Numbers
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1580 HP, 175 HP anc¢ 00 HP Models with
the Following Serial Numbers
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Figure 11. V-6 Engine and Hydraulic Pump Wiring
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“Commander” Deluxe Side Mount Trim Control

NQ CONNECTION
AT THIS TERMINAL

REMOTE CONTROL
ENGINE CONNECTOR HARNESS

TRIM LIMIT
SWITCH CONNECTOR

TRIM HARNESS
* CONNECTOR

TRIM LIMIT
SWITCH CONNECTOR N

KEY SWITCH
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TO INSTRUMENT PANEL

NEUTRAL START
INTERLOCK

TRIM HARNESS~
BUSHING

CONTROL HANDLE

TOGGLE |
switcH |

AY
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~
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o e — o

GREEN — WHITE

WIRE
RETAINER

TRAILER

BUTTON

=
<%
o . b "Q
a
3 “on,

4

PUSH BUTTON
TRIM SWITCH

Figure 13. “Commander” Deluxe Side Mount Trim Control

1-1280

(OB V-6)
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Figure 12. V-6 Engine and Hydraulic Pump Wiring
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FUEL SYSTEM - TROUBLESHOOTENG
General Information

Problems, that are thought to be caused by the fuel system,
may be, in reality, something completely different. Items, that
are shown in the list on the right, could give the impression
that there is a problem in the fuel system.

To diagnose the fuel system, see the ““Trouble Chart™, below.

Propeller

Spark plugs

Ignition timing
Ignition spark voliage
Cylinder compression
Reed valves

AR bl

Trouble Chart

PROBLEM: Engine Turns Over but Wili Not Start or Starts Hard When Cold

Possible Cause

Corrective Action

Improper starting procedure used.

Check proper starting procedure, as outlined in “Oper-
ation and Maintenance Manual".

Fuel tank empty or too low. Improperly mixed fuel, Con-
taminants (water, dirt, etc) in fuel.

Check fuel in fuel tank and replace or add whichever is
necessary.

Fuetl tank air vent closed or restricted.

Check air vent on fuel tank. Air vent must be open all-
the-way and free from any contaminants.

A pinched, cut or restricted fuel line. Alsc icose fuel line
connection.

Check all fuel lines and replace as needed. Check and
tighten all fuel line connections.

Dirty or restricted fuel filter.

Check and repiace or clean all fuel filiers.

Low fuel pump pressure.

Refer to “Testing” in this section.

An anti-siphon valve.

Refer to “Checking for Restricted Fuel Flow” in this
section.

Choke solenoid not operating.

Check choke solencid and electrical wiring to sclenoid.
Repface solenoid, if necessary.

A needle and seat (in carburetor) that is either stuck
open or closed. {A needle and seat, that is stuck open,
will cause a flooding condition. A needle and seat, thatis
stuck closed, will prevent fuel from entering carburetor.)

Refer to “Carburetor Disassembly” in this section.

improper carburetor jets or a restricted jet.

Refer to “Carburetor Adjustments™ in this section.

Improper carburetor float level.

Refer to "Carburetor Adjustments” in this section.

PROBLEWM 1: Engine idles Rough and Sialls.

PROBLEM 2: Engine Hesitates upon Acceleration.

PROBLEM 3: Engine Runs Uneven or Surges.

improperly mixed fuel. Contaminants (water, dirt, etc) in
fuel.

Check fuel in fuel tank and replace if necessary.

Fuel tank air vent closed or restricted.

Check air vent on fuel tank. Air vent must be open ail-
the-way and free from restrictions.

A pinched, cut or restricted fuel line. Also loose fuel line
connection.

Check all fuel lines and replace as needed. Check and
tighten aH fuel line connections.

A dirty or restricted fuel filter.

Check and replace or clean all fuel filters.

Low fuel pump pressure.

Refer to “Testing” in this section.

An anti-siphon.valve.

Refer to “Checking for Restricted Fuel Flow” in this
section.

A needle and seat (in carburetor) that is either stuck
open or closed. (A needle and seat, that is stuck open,
will cause a flooding condition. A needie and seat, thatis
stuck closed, will prevent fuel from entering carburetor.}

Refer to "Carburetor Adjustments” in this section.

Improper carburetor jets or a restricted jet.

Refer to “Carburetor Adjustments” in this section.

Improper carburetor float level.

Refer to “Carburetor Adjustments” in this section.

Carburetor loose on reed block housing.

Tighten carburetor(s) nuts securely.

108
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Possible Cause

Corrective Action

Reed block housing loose, or gaskets are defective.

Using a pressure oil can, spray 2-cycle oif around reed
block housing/crankcase housing matching surfaces
and carburetor base. If engine RPM changes, tighten or
repiace reed block housing gaskets or carburetor base
gaskets, as needed.

Improperly routed or restricted bleed hose(s).

Refer to “Reed Blocks - Reassembiy and installation” in
“Powerhead” section.

3-2 - FUEL SYSTEM and CARBURETION
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FUEL PUMP
Description/Operation

The fuel pump is a crankcase-pressure-operated, diaphragm-
type pump. Crankcase pulsating pressure (created by the up-
and-down movement of cylinder piston) is transferred to fuel
pump by way of a passage (hole) between crankcase and fuel

pump.

When cylinder piston is in an upward motion,a vacuum is
created in the crankcase, thus pulling in a fuel/air mixture
(from carburetor) into crankcase. This vacuum also pulls in

on the fuel pump diaphragm, thus the inlet check valve (in fuel
pump) is opened and fuel (from fuel tank} is drawn into fuel

pump.

Downward motion of the cylinder’s piston forces the fuel/air
mixture out of the crankecase into the cylinder. This motion
also forces out on the fuel pump diaphragm, which, in turn,
closes the inlet check valve (to keep fuel from returning to fuel
tank) and opens the outlet check valve, thus forcing fuel to the
carburetor.

Checking for Restricted Fuel Flow

While anti-siphon valves may be helpful from a safety stand-
point, they clog with debris, they may be too small, or they
may have too heavy a spring. Summarizing, the pressure drop
across these valves can, and often does, create operational
problems and/or powerhead damage by restricting fuel to the
fuel pump and carburetor(s}). Some symptoms of restricted
(lean) fuel flow, which could be caused by use of an anti-
siphon valve, are:

1 - Loss of fuel pump pressure

2 - Loss of power

3 - High speed surging

4 - Preignition/detonation {piston dome erosion)

5 - Outboard cuts out or hesitates upon acceleration
6 - OQutboard runs rough

7 - Outboard quits and cannot be restarted

8 - Outboard will not start

9 - Vapor lock

Since any type of anti-siphon device must be located between
the outboard fuel inlet and fuel tank outlet, a simple method of
checking [if such a device (or bad fuel) is a problem source] is
to operate the outboard with a separate fuel supply which is
known to be good, such as a 6-gallon (2234 liter) fuel tank.

If, after using a separate fuel supply, it is found that the anti-
siphon valve is the cause of the problem, there are 2 solutions

108

R Sl e : 11534
a - Bevel Edges b -3/8" (9.5mm) c - .078" Dia. Drill Thru
Figure 1. Fuel Pump Pulse Chamber {Left} and Revised

Fuel Pump Pulse Chamber (Right)

to the problem; either 1) remove the anti-siphon valve or 2)
replace it with a solenoid-operated fuel shutoff valve.

If the fuel pump diaphragm is split on a 175 HP model, the
cause of the split may be the fuel pump pulse chamber.
Compare pulse chamber (removed from fuel pump) with
Figure 1 {left). If pulse chamber (removed from fuel pump) is
identical to Figure 1 (left), revise as shown in Figure I {right}.
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Testing

1. Install Fuel Pressure Gauge (C-91-30092) between fuel
pump and top carburetor (Figure 2}, as follows:

NOTE: Always use a clear gas line in conjunction with Fuel
Pressure Gauge.

Remove clamps (2), which secure gas line to fuel pump
and top carburetor, then remove (and retain) gas line.

IMPORTANT: In order to achieve a correct fuel
pump pressure reading, fuel line between fuel
pump and top carburetor must be the same
length as original fuel line.

a.

Using hose clamps, secure one end of clear gas line
(used with Fuel Pressure Gauge) to top carburetor and
the other end to fuel pump.

Hold Fuel Pressure Gauge level with top carburetor
when performing Steps 2, 3 and 4.

Start engine and allow it to idle.

Inspect {uel passing thru clear gas line for air bubbles. (See
“Air Bubbles in Gas Line” in Troubleshooting Chart,
following, if air bubbles are found.)

Check fuel pressure reading (on gauge) while engine is
idling. Pressure should not be below 3 psi (0.21kg/cm?2).
Run engine at wide-open-throttle (WOT) and check fuel
pressure reading (on gauge). Pressure should be 4 to 5%
psi (0.3 to 0.4kg/ cm?). (See “"Lack of Fuel Pump Pressure”

C.

a - Fuel Pressure Gauge ¢ - Top Carburetor

t - Clamps d - Clear Gas L.ine
Figure 2. Fuel Pressure Gauge Installation

in Troubleshooting Chart, following, if pressure is not as

described.)

Ll 11616

Troubleshooting Fuel Pump

PROBLEM: Air Bubbles in Gas Line

Possibie Cause

Corrective Action

Low fuel in fuel tank

Fill tank with fuel.

Loose gas line connection

Check and tighten all connections.

Fuel pump fitting loose.

Tighten fitting.

A hole or cut in fuel line.

Check condition of all fuel lines and replace any found to
be bad.

Fuel pump anchor screw(s) loose.

Tighten all screws evenly and securely.

Fuel pump filter cover anchor screw loose.

Tighten screw securely.

Fuel pump filter “O” ring worn out.

Replace “O” ring.

Fuel pump gasket(s) worn out,

Rebuild fuel pump.

PROBLEM: Lack

of Fuel Pump Pressure

An anti-siphon valve

Air in fuel line

Read “Checking for Restricted Fuel Flow", preceding.
“Air Bubbles in Gas Line”, above. '

A dirty or clogged fuel filter

Clean or replace fuel filter.

The fuel pickup in gas tank clogged or dirty

Clean or replace pickup.

Worn out fuel pump diaphragm

Rebuild fuel pump.

Worn out check valve

Rebuild fuel pump.

A leaky check valve gasket

Rebuild fuel pump.

Pulse hote(s} plugged

Remove fuel pump and clean out holes.

3-4 - FUEL SYSTEM and CARBURETION
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Removal/Disassembly

NOTE: These instructions are written as a complete removal/
disassembly. If the fuel pump filter only is to be replaced or

_ cleaned, follow Steps 2 and 3.

IMPORTANT: Fuel pump diaphragm and gaskets
should not be re-used once fuel pump is disassem-
bled,

a - Clamps

b - Screw (Fuet Filter Cover)

¢ - Fuel Filter Cover

d - Screws (Fuel Pump to Engine}

e - Fuel Line (Fuel Tank t¢ Fuel Pump)

Figure 4. Fuel Pump

Remove (and discard) clamps (Figure 4), which secure car-
buretor gas lines to fuel pump, and disconnect lines from
fuel pump.

Remove screw and plastic flat washer, which secure fuel
filter cover to pump (Figure 4), and remove cover from

pump.

Remove (and discard) fuel filter 0" ring and discard or
clean fuel filter. (Figure 5) )

a - Fuel Filter
b - “O" Ring

Figure 5. Fuel Pump Filter

Remove (and retain} screws, which secure fuel pump to
engine (Figure 4), and lift pump from engine.

Separate fuel pump as shown in Figure 6.

Remove (and discard) all gasket material and diaphragm
from engine, fuel pump base, pulse chamber and fuel pump
housing.

Remove (and retain} screws, which secure check valve
retainer to fuel pump housing (Figure 7), then remove
retainer, inlet and outlet check valves and gaskets from
under check valves.

11531

a - Gasket (Fuel Pump Base io Engine)

b - Fuel Pump Base

¢ - Gasket (Fuel Pump Base to Pulse Chamber)}
d - Pulse Chamber

e - Gasket (Pulse Chamber to Diaphragm)

f - Diaphragm

g - Gasket (Diaphragm to Fuel Pump Housing)
t - Fuel Pump Housing

Figure 8. Fuel Pump Disassembly/Reassembly
Sequence
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a - Retainer {Check Valves)
b - inlet Check Valve
¢ - Qutlet Check Valve

Figure 7. Inlet and Qutiet Check Valves

Cleaning/inspection

1. Clean fuel pump housing, check valves, pulse chamber and
pump base in solvent and dry all but check valves with
compressed air.

2. Inspect spring tension in each check valve and replace
valve or valves if spring tension is weak or springs are
broken.

3-6 - FUEL SYSTEM and CARBURETION

3.

4.

Inspect fuel pump housing, pulse chamber and base for
cracks or rough gasket surface and replace if any are
found.

Inspect fitting on fuel pump housing for looseness or any
signs of fuel or air leaks. Replace or tighten fitting if a leak
is found.
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Reassembly/Installation

CAUTION: DO NOT use gasket sealer on any
fuel pump gaskets.

a - Must Be Turned Up
Figure 9. Fuel Pump Housing Assembly

1. Place check valve gaskets into position in fuel pump
housing. (Figure 8)

2. Install check valves into fuel pump housing. (Figure 8)

IMPORTANT: When check valveretainer is installed
in fuel pump housing, ends of retainer, which are
over check valves, MUST BE turned up. (Figure 9)

3. Secure check valves to fuel pump housing with retainer
and 2 screws. (Figure 9) Tighten screws securely,

4. Assemble fuel pump as shown in Figure 6.

5. Secure fuel pump assembly to engine with 5 screws.
{Figure 4) Tighten screws evenly and securely.

1‘1;‘32 6. Install fuel pump filter and 0" ring. {Figure 5)

a - Fuel Pump Housing ¢ - Inlet and Outlet Check Vaives 7. Position fuel filter cover over filter and secure to pump
b - Gasket (Inlet and Qutlet d - Retainer (Check Valves} with screw and plastic flat washer. (Figure 4)
heck Val - . o
Gheck Valves) & - Screws 8. Install gas lines (from carburetors} onto fuel pump fitting
Figure 8. Fue! Pump Housing Assembly Sequence and secure with clamps. (Figure 4)
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1 - Carburetor Body

2 - Fuel Bowl Vent Jet

3 - Cover Plate Gasket

4 - Cover Plate

5 - Cover Plate Screw

6 - Fugl Bowl

7 - Fuel Bowl Screw

8 - High Speed Jet Plug

9 - Gasket High Speed Jet
10 - High Speed Jet
11 - Float Pin Screw
12 --Inlet Needle Seat Gasket
13 - iniet Needle and Seat Assembly
14 - Fuel Inlet Screen
15 - Nozzie Gasket

®

©

®

21

©

2

®

D@ ® @

4

©)

16 - Flioat
@ 17 - Float Pin
18 - Fuel Bowl Gasket
19 - Idie Jet Plug
20 - Idle Jet Gasket
21 - Idle Jet
22 - Throttle Lever Screw
23 - Throttle Lever
24 - Throttle Return Spring
25 - Plastic Spacer
26 - Throttle Shaft
27 - Retainer Ring
28 - Throttle Shutter
29 - Throttle Shutter Screw
and Lockwasher

Figure 1. Dual Float Center Bowl Type Carburetor
3-8 - FUEL SYSTEM and CARBURETION
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DUAL FLOAT CENTER BOWL TYPE CARBURETOR
(V-6 MODEL)

Removing Carburetor from Engine

1. Remove choke knob and wing nuts with washers from 3. Disconnect throttle linkage from carburetor(s).
sound box cover and remove sound box cover from choke
~ plate. 4. Remove fuel hose clamp(s), then fuel hose from carbu-
2. Remove electrical cable and fuel line from bracket on bot- retor(s).
tom of choke plate, then remove 6 bolts which secure 5. Remove 4 nuts which secure carburetor to engine. Lift

choke plate to carburetors. Disconnect rubber drain hose
from bottom of choke plate and remove choke plate from
carburetors. Note that choke solenoid plunger will pull out 6. Clean all old gasket material from engine carburetor
of choke sclenoid. flanges. Be careful not to damage gasket surface.

carburetor(s) from engine.

Carburetor Disassembly

FLOAT BOWL DISASSEMBLY

1. Remove 2 main jet plugs (Figure 2) and gaskets from fuel
bowl.

2. Remove fuel hose fitting (Figure 2} from fuel bowl.

: 3. Remove 6 screws which attach fuel bowl (Figure 2) to

- carburetor bedy. Lift fuel bowl from carburetor body.

4. Remove fuel bowl gasket and 2 nozzle gaskets (Figure 1}
from carburetor.

5. Remove 2 screws which hold both float pins to fuel bowl.
(Figure 3) Remove both floats, float pins, inlet needles and
inlet needle seats with gaskets from fuel bowl.

6. Check to see if filter screen {Figure 3} needs replacement
(loose torn, etc). If replacement is necessary, remove filter
screen from fuel bowl.

10281
a - Fuel Bowl b - Float c - inlet Needle Seat with Gasket
d - Inlet Needle with Spring e - Screw f - Filter Screen
g - Float Pin

Figure 3. Float Removat

10291

a - Fuel Hose Fitting b - Fuel Bowl ¢ - Carburetor Body
d - Main Jet Plug

Figure 2. Typical Carburetor

CARBURETOR BODY DISASSEMBLY

1. Remove2 idle jet plugs (Figure 4) and gaskets from carbu-
retor body. i

2. Remove 2 idle jets (Figure 5) from carburetor body.

3. Remove 5 screws which attach cover plate (Figure 4) to
carburetor body. Remove cover plate and gasket from
carburetor.

10292
4. Remove screw that secures throtile lever to throttle shaft.
{Figure 6) Remove throttle lever, throttle return spring a - ldie Jet Plugs b - Cover Plate
and plastic spacer from throttle shaft. Figure 4. Carburetor Body
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a - |dle Jet (One Each Side)
Figure 5. Idie Jet Removal

NOTE: It is NOT necessary to disassemble carburetor beyond
this point for cleaning. Examine throttle shaft for wear and in-
spect for damaged throttle shutter plates. If removal of throttle
shaft and/or throtile shutter plates is necessary, follow Step 5.

5. If necessary, remove 4 screws which secure 2 throttle
shutter plates to throttle shaft. Remove throttle shutter
plates from throttle shaft, then pull throttle shaft out of
carburetor.

CARBURETOR CLEANING and INSPECTION

1. Place carburetor body, fuel bowl and metal parts in carbu-
retor cleaning solution for a short period of time to remove
all dirt, gum and varnish which may have accumulated.

CAUTION: Do not place floats, Iniet needles or any
rubber or plastic parts into carburetor cleaner.

After soaking carburetor parts, rinse thoroughly with
water, then solvent. Blow parts dry with compressed air.
Be sure to blow thru all passages, orifices and nozzles.

Check for float deterioration (saturation}.

Examine inlet needle and seat for wear. If worn, replace

with new inlet needle and seat assembly.

‘

; 10296
a - Screw (Secures Throttle Lever to Throttie Shaft)

b - Plastic Spacer

¢ - Throttle Return Spring

d - Throttle Lever

e - Throttle Shaft

Figure 6. Throtile Lever Removal

Carburetor Reassembly

IMPORTANT: Make certain that all parts are kept clean
during reassembly of carburetor.

10287
a - Float d - Inlet Needle with Spring
b - Float Pin e - Inlet Needle Seat with Gasket
¢ - Float Tab f- Screw

g - Fuel Bowl
Figure 7. Installing Floats
3-10 - FUEL SYSTEM and CARBURETION

10284
a - Nozzle Gasket b - Fuel Bow! Gasket
Figure 8. Installing New Gaskets

FUEL BOWL REASSEMBLY

1.

2,

3.

4.

If removed, install new filter screen into fuel inlet, as
shown in Figure 3.

Install both inlet needle seats with gaskets (Figure 7) into
fuel bowl,

Place each float with float pin and inlet needle with spring
(hooked on end of tab) into fuel bowl, as shown in Figure 7.
Insert needle into seat and secure float pin to fuel bowi
with screw. Tighten screw securely.

Adjust each float as outlined in “"Carburetor Adjustments”,
following.
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IMPORTANT: When installing fuel bowl to carburetor
hody, tighten screws in sequence as shown in Figure 9.

5. Place new fuel bowl gasket and 2 nozzle gaskets on carbu-
retor body, as shown in Figure 8, then install fuel bowl to
carburetor body with 6 screws and lockwashers. Tighten
screws in sequence shown in Figure 9. Tighten screws

securely.

a - ldle Jet Plug b - ldle Jet c - Gasket
d - Cover Plate with Gasket

Figure 11. Installing idle Jet Plugs

10293

a - Tighten This Screw First, Then Tighten Other Screwsina
Circular Pattern in Either Direction and Retighten This
Screw Last

b - Fuel Bowt

¢ - Fuel Bowl Screw with Lockwasher (6 Required)

Figure 9. Installing Fuel Bow! to Carburetor Body ' S 10295

a - Throttle Shutter (Install as Shown)
b - Retainer Ring ¢ - Throttle Shaft
d - Throttle Shutter Screw with Lockwasher {4 Required)

Figure 12. Installing Throttle Shaft and Throttie Shutters

10361
a - Main Jet Plug b - Main Jet ¢ - Gasket

Figure 10. Installing Main Jet Plugs
CARBURETOR BODY REASSEMBLY

1. Install 2 main jet plugs (Figure 10) (with main jets and
gaskets) into fuel bowl. Tighten main jet plugs securely.

2. Install 2 idlejets (Figure 11} into carburetor body. Tighten
jets securely.

3. Install 2 idle jet plugs with gaskets (Figure 11} into carbu-
retor body. Tighten jet plugs securely.

4. Install cover plate (Figure 11) with new gasket to top of
carburetor with 5 screws and lockwashers. Tighten screws

. a - Plastic Spacer
b - Throttle Return Spring (Install as Shaown}
¢ - Screw (Secures Throttle Lever to Throttle Shaft)
d - Throttle Shaft e - Throttle Lever
f - Throttlie Shutters (Position as Shown When

securely. : .
5. I removed, install throitle shaft {with retainer ring at- Installing Thmt,tle Return Spring and Lever)
tached to end) into carburetor body, as shown inFigure 12. Figure 13. Installing Throttle Lever
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Install both throttle shutter plates onto flat of throttle
shaft and position with 3 holes toward top of ecarburetor
and numbers facing outwards toward back of carburetor,
as shown in Figure 12. Secure throttle shutter plates to
throttle shaft with 4 new screws and lockwashers. Tighten
screws securely.

6. Position throttle shutters as shown in Figure 13, then in-

-stall plastic spacer, throttle return spring and throttle
lever onto end of throttle shaft, as shown in Figure 13.
Secure throttle lever to throttle shaft with screw. (Figure
13) Tighten screw securely.

Installing Carburetor to Engine

Place new flange gasket onto carburetor mounting studs
on engine. Install carburetor onto studs and secure with 4
nuts. Tighten nuts securely.

Connect fuel hose(s) to carburetor fuel fitting(s). Secure
fuel hose to fitting with clamp(s).

Reinstall throtile linkage to carburetor as shown in Figure
13. To synchronize carburetors, refer to "Timing/Syn-
chronizing/ Adjusting” in Section 2.

¢ - Roller Arm
d - Throttle Cam

a - Throttle Linkage
b - Synchronization Screws

Figure 14, installing Throttle Linkage

3-12 - FUEL SYSTEM and CARBURETION

a - Choke Rod (Positioned Correctly)
b - Solenoid Plunger Inserted into Solenoid
c - Choke Plate d - Sound Box Cover e - Choke Knob

Figure 15. Choke Rod

Connect drain hose to bottom of choke plate, insert choke
solenoid plunger into choke solenoid and secure choke
plate onto carburetors with 6 bolts. Tighten bolts securely.
Reinstall fuel line and electrical cable into bracket on bot-
tom of choke plate.

Reinstall sound box cover to choke plate with 2 flat
washers, 2 locknuts and 2 wing nuts.

Install choke knob to choke rod with screw.

IMPORTANT: Check to see if choke rod has turned dur-
ing disassembly. Make sure that choke rod is positioned
as shown in Figure 15.
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Carburetor Adjustments

FLOAT ADJUSTMENT

NOTE: Float drop adjusiment is the only adjustment made to
adjust float setting.

Adjust float deop by turning fuel bowl upside-down, then ad-
just both floats to 1/16” (1.6mm) from carburetor body to top
of float, as shown in Figure 16. Adjust float by bending float
tab. (Figure 16)

10329
& - Idie Jet Plug b - idle Jet (2 Required)
Figure 18. Jet Adjustment

: N s 10282
a - Float (Adjust by Bending Tab)
b - Fuel Bowl (Upside-Down) ¢ - 1/16” (Both Floats)

Figure 16. Float Adjustment

i ; R 10330
- Fuel Bow! Vent Jet
Figure 19. Fuel Bowl Vent Adjustment
CARBURETOR JET SIZES
NOTE: Thread Size for the following Jets Is 10-32.

Jet Sid. Up 2500'- 5000'- 75000
V-6 Model Type to 2500° 5000’ 7500 and Up
e Size Size | Size | Size
150 HP
Serial No. Main 048 048 044 042
5203420 Vent .08 098 .0g8 098
and Above | Idle 080 062 064 066
150 HP
Serial No. Main 052 050 048 046
5203428 Vent 098 098 .098 .098
and Below Idle .064 066 .068 070
Main 074 072 070 .068
Vent* 090 088 .086 .084
WSHP | vente | 082 | o0s0 | .o7es | 078
Idle 048 050 052 .054
- Main 0785 .076 074 072
a - High Speed Jet Plug 200HP | vent | .084 082 080 0785
b - High Speed Jet (2 Required) idle 046 048 050 052
* Top Carburetor Only 8 Center and Bottom Carburetors
Figure 17. High Speed Jet Adjustment {Metric Conversion: 1" = 25.4mm)
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GENERAL INFORMATION

Powerhead ““Disassembly” and “Reassembly” instructions
are printed in a sequence that should be followed to assure best
results when removing or replacing powerhead components. If
complete disassembly is not necessary, start reassembly at
point disassembly was stopped. (Refer to “Index”, preceding.)
Usually, complete disassembly of powerhead will be required.

If major powerhead repairs are to be performed, remove
powerhead from drive shaft housing. Removal of powerhead is
not required for 1) inspection of cylinder walls and pistons
(refer to “Powerhead Removal and Disassembly”, following,

and remove cylinder heads and exhaust covers), 2} minor
repairs on components, such as ignition system, carburetors,
reed blocks and cylinder heads, and 3) checking operation of
thermostats and temperature sender (remove thermostats and
temperature sender, then refer to “(leaning and Inspection”,
following).
A powerhead repair stand may be purchased from:

Boh Kerr's Marine Tool Co.

P.O. Box 1135

Winter Garden, FL 32787

Telephone: (305) 656-2089

Tools for Powerhead Repair

Tool Description Part No.
Lifting Eye C-91-75132
Flywheel Holder C-91-52344
Protector Cap C-91-24161

C-91-73687A1
C-91-30591A1

Flywheel Puller
Powerhead Stand

Piston Ring Expander C-91-24697
Lockring Removal Tool C-91-52952A1
Piston Support Block C-91-77005

Piston Pin Tool C-91-74607A1

* C.91-65494 for 150 and 175 HP models; C-91-85534 for 200 HP model

V-6 Powerhead Torques

Fastener Location Size | Torque
Flywheel Nut 5/8-18 [100 Ft. Lbs.
Crankcase to Cylinder Biock Screws 3/8-18 | 34 Ft. Lbs.
Crankcase to Cylinder Block Screws 5/16-18 {210 In. Lbs.
Cylinder Biock Cover 5/16-18 1210 In. Lbs.
Cylinder Head Cover Mounting Screws }5/16-18 | 150 In. Lbs.
Cylinder Head Mounting Screws 3/8-16 | 30 Ft. Lbs.
Exhaust Manifold Cover Screws 5/16-18 | 180 In. Lbs.
End Cap Screws (Lower) 1/4-20 | 60 In. Lbs.
End Cap Screws {Upper) 5/16-18 | 150 in. Lbs.
Thermostat Cover Scrgws 5/16-18 | 150 In. Lbs.
Connecting Rod Nuts 5/16-24 | 30 Fi. Lbs.

Tool Description Part MNo.
Torch Lamp C-91-63209
Driver Head C-91-55919
Driver Rod C-91-37323
Universal Puller Plate C-91-37241
VOA Meter C-91-62562
Snap Ring Pliers C-91-24283
Lockring Installation Tool C-91-77108A1
Piston Ring Compressor” C-91-65494
C-91-85534
Fastener Location Size Torque
Reed Stop Retaining Screws 8-32 25 In. Lhs.
Reed Block Housing Mounting Screws 1/4-20 | 60 in. Lbs.
Reed Block Mounting Screws 1/4-20 | 60 in. Lbs.
Poppet Valve Cover Screws 5/16-18 | 15Q In. Lbs.
Coil Terminal Nuts 10-32 | 20 in. Lbs.
Stator Mounting Screws 10-24 { 30 In. Lbs.
Spark Plug 14mm | 20 Ft. Lbs.
Starter Motor to Crankcase 5/16-18 | 180 In. Lbs.
Carburetor Mounting Nuts 1/4-28 | 180 In. Lbs.
Fuel Pump Attaching Screws 10-32 | 25in. Lbs.
Powerhead to Exhaust Extension Plate | 3/8-24 | 45 Ft. Lbs.

* Clean nut and bolt in solvent, dry with compressed air and torque, using Loctite.
Metric Conversion: One (1) in. Ib. = 1.1521kg-cm; one (1) ft. Ib. = .1383mkg.

Miscellaneous Powerhead Specs

Tapered Piston Diameters

RModels {a) Skirt {b} Above Rings
150 HP and 3.120" 3.108"
175 HP (79.248mm) {78.943mm)

Modeis Barrel Profile Piston Diameters
150 HP {V-6) "

175 HP (V-6) {c) 3.115" {78.121mm}
200 HP (V-8) (d) 3.372" (85.649mm)
Barrel Profite Piston Diameters for

Models 015" and .030" Overslze Pistons
150 HP and (c) 3.130" (79.502mm) (.015" oversize)
175 HP 3.145” (79.883mm) (030" oversize)

019

(a) Measure outside of piston skirt at bottom of skirt, in line with piston
pin and at a right angle (90°) to piston pin.

(&) Measure outside of piston above top piston ring, in line with piston
pin and at a right angle (90°) to piston pin.

(c) Measure cutside of piston 29/32" (23mm) up from hottom of piston,
in line with piston pin and at right angle {90°) to piston pin.

{d} Measure outside of piston 2" (12.7mm) up from bottom of piston, in
line with piston pin and at right angle (90°} to piston pin.

Cylinder Block
Models Finish Hone |
150 HP V-6 and 175 HP V-6 with a Standard 3.126"
Piston (79.375!’“!’!‘!_}
150 HP V-6 and 175 HP V-6 with a .015"” Over- | 3.140”
size Piston © (79.756mm)
150 HP V-6 and 175 HP V-6 with a .030" Qver- 3.150”
size Piston {80.010mm)
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POWERHEAD REMOVAL and DISASSEMBLY
Powerhead Removal

1. Disconnect engine battery cables from terminals of bat-
tery. ‘

2. Disconnect engine harness from “Extension Harness” by
separating connectors.

3. Disconmect engine fuel hose from fuel tank.

4. Remove front cowl cover and each half (port and
starboard) of engine “clam-shell” cowl.

5. Disconnect remote control cables from powerhead.

09980
a - Lifting Eye (C-91-75132) b - Hoist
: ¢ - Powerhead Base Gasket

09978 Figure 3. Lifting Powerhead from Drive Shaft Housing

a - Shift Link Rod d- "Tell-Tale” Nozzle
b- Control Cable € - Rear Cowl Bracket 6. Disconnect high tension leads from spark plugs, then
Anchor Bracket Assembly .
. remove spark plugs from cylinder heads.
¢ - Powerhead Attaching f - Water Hose 7 R .
. Remove locknut, washer, latch and wear plate which
Locknuts i 1s
Fi P O P o Sh ) secure shift link rod assembly to contrel cable anchor
igure 1. Powerhead {Port Side Shown bracket. (Figure 1)

Remove water hose from “tell-tale™ nozzle. (Figure 1)

Remove 3 locknuts and 3 flat washers which secure rear

cowl bracket assembly (Figure 1) to exhaust manifold

cover. Lift rear cowl bracket assembly from engine.

10. Remove 10 locknuts and 10 flat washers (5 each side)
which secure powerhead to drive shaft housing. (Figures 1

- and 2)

11. Remove plastic cap from center of flywheel and install

Lifting Eye (C-91-75132) into flywheel. (Figure 3)

i

SAFETY WARNING: BE SURE that Lifting Eye Is
threaded into flywheel as far as possible BEFORE
removing powerhead.

12. Using a hoist, lift powerhead assembly from drive shaft
housing. (Figure 3)
13, Install powerhead in a suitable, floor-mounted repair stand
< (refer to “General™ information, preceding). (Figure 4) Be
i Al Ll 09979 sure that repair stand used can adequately support
a - Powerhead Attaching Locknuts powerhead without damaging gasket surface of cylinder
Figure 2. Powerhead (Starboard Side) block.
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Torque Specifications
V-6 Powerhead

(See Torque Chart on Next Page)
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SAFETY WARNING: DO NOT attempt to place
powerhead on a powerhead stand that is mounted
in a vise.

14. Remove Lifting Eye from flywheel.

a - Powerhead Repair Stand
b- Iignition Plate

Figure 4. Powerhead Installed in Repair Stand

09981

Fivwheel and Accessories - Removal

1. Remove flywheel cover from engine.
2. While holding flywheel with TFlywheel Holder
(C-91-52344), remove flywheel nut and washer. (Figure 1)

HAREEL + 03983
a - Flywheel ¢ - Crankshaft Protector
b - Flywheel Puller {C-81-73687A1} Cap (Hidden}
Figure 2. Flywhee! Removal

CAUTION: DO NOT hammer on end of pulier center
bolt to remove flywheel, or damage may result to
crankshaft or bearings. DO NOT use heat to aid
flywhee! removal, as excessive heat may seize flywheel
to crankshaft.

5. Disconnect stator wires and trigger wires from terminals of
switch boxes.
6. Remove stator assembly from engine.

NOTE: Loctite has been applied to threads of stator
attaching screws.

‘a - Flywheel Holder (C-91-52344)  b- Flywheel
Figure 1. Flywheel Removal
S v 7. Remove locknut which secures trigger plate link rod to

3. Install a crankshaft Protector Cap (C-91-24161) on end of upper end of vertical throttle lever. Pull link rod swivel
crankshaft, then install Flywheel Puller (C-91-73687A1) from throttle lever.

into flywheel. (Figure 2) 8. Remove trigger plate assembly from upper end cap.
9. Remove electrical cables from starter motor.
CAUTION: Crankshaft damage may resuit if a pro- 10. Remove 2 covers (upper and lower), which secure starter
tector cap is not used between crankshaft and puller. motor to crankcase cover, then remove starter motor.
11. Disconnect gray engine harness wire from terminal of
4. Remove flywheel by operating Flywheel Puller as shown in choke solenoid. Remove ehoke solenoid from reed block
Figure 2. housing.
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12. Disconnect white/green engine harness wire from terminal
block with cylinder head temperature sender wires at-
tached.

13. Disconnect green, green/white and green/red switch box
wires from positive (+) terminals of secondary ignition
coils.

14. Remove screws, which secure secondary ignition coil
covers and ignition coils to exhaust manifold cover, then
lift coil assemblies from engine.

NOTE: Loctite has been applied to threads of ignition coil
attaching screws. ‘

15. Remove 3 bolts, which secure ignition plate to cylinder
block, then lift ignition plate (with electrical components)
from cylinder block.

a- Throtﬂ.e Cam ¢ - Control Cable Anchor
b - Vertical Throttle Lever Bracket Boits

Figure 3. Powerhead (Port Side)

4-4 - POWERHEAD
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16. Remove throttle cam and bushings from reed block
housing stud by removing attaching locknut. (Figure 3)

17. Lift vertical throttle lever (Figure 3) from cylinder block
after removing pivot bolt.

NOTE: A flat washer is located between vertical throttle
lever and cylinder block.

18. Remove 3 bolts, which secure control cable anchor bracket
{(Figure 3) to crankcase cover, then remove anchor bracket.

19. Remove 5 attaching screws which secure fuel pump assem-
bly to reed block housing, Being careful not to separate
fuel pump components, lift fuel pump assembly from reed
block housing. Insert 2 of the attaching screws back thru -
fuel pump- assembly and thread a 10-32 nut onto screws.
This will prevent fuel pump components from separating
during remainder of powerhead disassembly.

NOTE: It is not necessary to disconnect fuel hoses from
fuel pump, as fuel pump will be removed with carburetors.

20. Disconnect bleed hose from check valve located at lower
(port side) corner of air intake box.

21. Remove 12 locknuts which secure carburetors (4 on each
carburetor) to reed block housing.

