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CHAPTER ONE

GENERAL INFORMATION

This service and repair handbook includes
the latesi service information for Evinrude 2-
stroke outboard motors between 1.5 and 35 hp
from 1965 through 1978,

MANUAL DRGANIZATION

Chapters One through Ten provide informa-
tion for all 1.5 through 33 hp models through
1975, The Supplement af the end of this hand-
book covers all 1976-1978, 2-35 hp models (the
35 hp model was introduced in 1976), To ser-
vice any late model movor, use the specifica-
tions in the supplement along with the step-hy-
sep procedures in the pertinent chapiers in the
fromt of this book.

All procedures are given in the mast practical
sequence. Complex and lengthy operations are
described step-by-step and are thoroughly ilhes-
trated. Installation and sssembly procedures are
given where they differ from remowval and dis-
assembly procedures. Motice is given at the head
of each subscction requiring the use of special
tools, and alternate methods or tools are identi-
fied where substitutes are possible. Ttalic notes
of caution or operation emphasis appenr
throughout the text to ensure safety and working
efficiency.

Ench of the chapters gives defailed instruc-
tions for disassembly, inspection, reassembly,
and operating adjustments of the components.
These procedures will help you service a specific
syetem, or overhanl the engine.

The exploded views illustrate the correct
sequence of all parts as well as a listing of the
parts needed for replacement. These can be
of considerable help as & reference during dis-
nssembly and reassembly,

JLS, standards are used throuphout and are
sccompanied by metric eguivalents in paren-
theses where such reference might have prac-
tical walue.

In many cases, measurement and perform-
ance specification ranges for assemblies, sub-
assemblies, and parts overlap from model to
model. Where possible, single values are given
in the procedures that satisfy the specifications
for all models, Specification ranges are tabu-
lated for each specific model in the appropriate
chapter.

MODELS
There are far too many models of Evinrude
motors to list separate procedures for each. The
various maintenance and overhaul functions are
thercfore referenced by engine horsepower
output.




Usually the model number gives some clue
as to the displacement of the engine and the
year it was made. If in doubt about the year and
made]l of your engine, refer any questions o a
dealer. The horsepower for Johnson modors
shoudd he j;i'n:n: somewhere on the motor cover
or dealer plate.

Specifications and clearances are given in
Tables 1 through 8 at the end of the chapter,

SERVICE HINTS

The procedurss used in this mansal avoid the
wse of special tools and test equipment wherever
possible. When necessary, special tools and test
equipment are illustrated, either in actual use or
alome. Spl‘n:ii'l tonls may be ordered and prur-
chased through dealers. However, a well-
equipped mechanic may find i possible 10 sub-
gtitabe 4imilar tools or make new ones to ful-
fill & requirement,

Recommendations are occasionally made 1o
refer a service task to a dealer or specialist in a
particular field. In these cases, work will prob-
ably be done more gquickly and economically
than if the owner perfoms it personally.

When you order parts from the dealer or ather
parts distributor, always order by enginie and
chassis number. Write the pumbers down and
carry them in vour wallet.

Throughout this manual, keep the following
comventions in mind: “front’ refers to the front
ﬂ ﬂt mtl dut“- m ﬂ.n'w'" m HP:IH!I mj
“starboard™ refer to a persom sitting in the boat
facing forward. The abbreviation ToC means
wp-dead-center of & piston within a cylinder.
BTDC means before top-dead-center; ATDC means
after top-dead-center,

In procedural steps, the term “replace™ means
i discard a defective part and replace it with
a new one, “Overhaul™ means 1o remove, dis-
assemble, inspect, measare, repair, or replace
defective paris, reassemble, and install major
systems and parts.

All dimenszions and capacities are expressed
in wnits famillar 0 an American mechanic.
Metric measurements may also be given, a5
appropriate. Metric tooks are not requited 1o
work on the vaross engines.

ik o

o

The terms MOTE, CaUTION, and WARNING
have specific meaning in this book. A NOTE pro-
vides additional information to make a step or
procedure easier or clearer, Disreparding a HoTE
could cause inconvenience, but would not cause
damage or personal injury.

A cauTioN emphasizes areas where equip-
ment damage could result, Disregarding a Cau-
TioM could cause perament mechanical dam-
age; however, personal injury is unlikely.

A WarNING emphasizes arcas where personal
injury or even death could result from negli-
gence. Mechanical damage may also occur.
WARNINGS are to be faken seriously. In some
cases serious injury or death has been caused
by mechanics disreparding similar warnings.

STANDARD PRACTICES

Experienced mechanics observe certain prac-
tices as a matter of course. Some of the following
ilems are precautionary, others prowide hints.

. Disconnect hattery positive (41 cable before
repair operations in the vicinkty of electrical
connections, or those requiring ebectrical dis-
connectons,

2. Be aware of fame or spark sources when
working near a charging battery, or other arems
involving volatile fluids, such as the fuel system.
1. Use the proper cleaning selution. External
parts can be cleaned with solvent, unless they
inclucde rubber. Rubber parts can be cleaned
with alcohod (or clean hydraulic brake fuaid)
Hot water and detergent is an excellent cleaning
sofution for the internal metal parts.

4. Tag all similar internal pars for location,
and mark all mating parts for position, Recond
number and thickness of any shims wopon
disassembly.

5. Protect finished surfaces from physical dam-
age and corrosion.

i, Froren or very tight bolis and screws cam
often be lonsened by soaking with penctrating oil
then sharply striking the bolt head o few times
with & hammer and punch (or screwdriver fos
acrews). Use heat as a last resort, and be cautious
of warping, removing temper, or melting any
adjacent paris.




GENERAL INFORMATION

7. Mo parts, except those assembled with a
“press fit,” require unusual force during assem-
by, If you encounter difficulty in disassembling
or smssembling a parl, determine the reason
before procesding, Be patient,

f. Cover all openings after removing paris or
subassemblies to keep dirt, small tools and parts,
ei., from Falling in.

§, When assembling I parts, sian all Easteners
reqquired, then tighten evenly.

10, If & part requires replacement, always take
old parts to the dealer, when practical, for com-
parison to replacement part.

SAFETY HINTS

Professional mechanics can work for vears
and never sustain a serious injury. Tf you ob-
serve @ few rules of common sense and safety,
vou can enpoy many safe hours servicing your
own engine. You could hurt vourself or damage
the motor if you ignore these rules.

1. Mever use gasoline as a cleaning solvent,

2. Mever smoke or use a torch in the vicinity of
flammable liquids such as cleaning solvent in
open containers.

1, Mever smoke or use & toreh in an area where
batteries are being charged, Highly explosive
hydrogen gas is formed during the charging
Process.

4, If welding or brazing is required on the
enging, remove the fuel tank to a safe distance,
af least 50 feet away. Welding on gas tanks
requires special safety procedures and must
be performed oaly by someone skilled in the
process.

%, Use the proper sized wrenches o avold dam-
ape 10 nuts and injary to yourself,

6. When loosening a tight or stuck nut, be
puided by what would happen i the wrench
should slip. Profect yourself accordingly.

7. Keep your work area clean and uncluitered.
. Wear safety goggles during all operations in-
volving drilling, grinding, or vse of a cold chisel,
9, Mewer use womn tools.

10, Keep a fire extinguisher handy and be sure
it is rated for gasoline and clectrical fires,

TOOLS
Shop Tools
For proper servicing, you will need an assort-
ment of ordinary handiools. As a minimuam,
these include:

1. Combination 7. Phillips screw-

wrenches drivers
. Sockels 8. Shot (common)
3. Plastic mallet screwdrivers
4, Small hammer 9. Feeler gnuges
5. Snap ring pliers 10, Spark plug gauge
6. Pliers 11. Spark plug wrench

Special tools necessary are shown in the chap-
ters covering the particular repair in which they
are used.

Electrical system servicing fequires a wolt-
meter, chmmeter, or other device for determin-
ing eontinuity, and a hydrometer for battery
cquipped engines,

Adwanced tone-up and troubleshooting pro-
cedures require a few more tools.

1. Hydromerer (Figure 1) This instrument
mensures stale of charge of the battery, and tells
much about battery condition. Such an instru-
ment is available at any auto parts store and
through most larger mall order outlets. A safis-
Eactory one costs bess than 3.




2. Muliimerer or FOM (Figore 2). This instra-
ment i invaluable for electrical system iroobde-
shooting and service. A few of its functions may
b -;_’||_1|1|i|_':|l:r|_| by boenlly fabrseated substinates,
but for the serious hobbyist, it i 8 most. Tts
uses are deseribed in the applicable sections of
this book., Prices start at around $10 at ebec-
iromibcs hobbyist stores and mail order outlets,

1. Compression paupe (Figare 3), An engine
with bow compression cannot be properly taned
amd will not develop full power, A COMTrEssion
gauge measures engine compression. The one
shown has a Hexible stem, which enabdes it 1o
reach cvlinders where there is little clearance
Inexpensive ones start around 53, available at
auto accessory stores or by mail order from
large catalog order firms.

4, Fmpect driver (Figare 4. This tool might
have been designed with the mechanic in mind

It makes removal of engine cover scroews easy,
and eliminates damaped screw slods. Good ones
ruf aboul $15 atl larper hardware stores,

5, Menifon paege (Figare 5). This tool meas-
ures point gap. Tt also has round wire gauges for
measuring spark plug gap.

A few special tools may also be required for
major enpine service, They are available gt
the dealer.

EXPFENDABLE SUPPLIES

Certain expendable supplies are also required
These include grease, ofl, gaskei cement, wiping
rags, cleaning solvent, ond distilled waler. Ask
your dealer Tor the special locking compounds
and silicone luhricantz which make maintenanee
~.|m|1|._-| and easicr. Solvent is avallable at most
service stations and distilled water for the hattery
is available af most supermiarkets
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GENERAL INFORMATION

Table 1 SPECIFICATIONS AMD CLEARAMCES — 115 AMD 2 HP
GENERAL
* HorsEpocwer 1% hp @ 4,000 rpm
2 hp at 4,500 rpm for 1971 and latar
Oparating range 3,800 to 4,500 rpm
Test tamk 3,900 to 4,200 rpm
Engene type Single cylindar, 2-cyche
Baore and stroke 15/18 in. bore x 1-3/8 in. strokes

Piston displacermant
Cramkshafl sirs

Top journal

Bottom pournal
Connacting rod crank pin
Carturetion
Flost bewed s&lting
Inlat needis seat

Cooling system
Propellar gear rafic
Propeller

S ol
Starter

Ignitiain

Spark plug

Epark plug gap
Epark plug torgue
Braakss point gap
Condenser

Bpark plug

POWER HEAD
Piston ring gap
Fisdon ring grose

Cylinder ard piston

Crankshaft
Lippear
Lower
Connecting rod
Pislien and
Crankshatt end

264 pu. in.

QUIS02 - O.T45T in.

QLFS02 - 0.74597 in.

DUEGRD - D.66ES in.

Bangle barrel, float fesd, high and low-apeed adjestmants
Flush with casting

0&S - 0.062 in. far 15968

Q.050 - 0,053 in. Use a Mo. 55 drill as gauge
Cantr-matss cocling

12:25

Fig wdls in

Single kenvar, synchronited thaattle and spark

Mlanual

Flywhesl magneta

AC-MAZK, Champion J.J, Auto-Lite AZ1X - Rdmen (1145 hph
0.0 bn.

1714 - 2014 f-lb.

0.030 in.

018t 0.22 uid.

AC-M44C, Champion J&J, 14mm {2 hp)

QU015 - 0.008 in.

0035 - 0000 in., D000 - 0.0020 in, for 1002
1570 and later

(LO00S - 00043 in., 020025 - D.00L3 in. for 1802
1968 Rodler

Nl bdaring
Hesdie bearing

0.0l - D000 in.
Meadis bearing

(eantinued)

¥ Hatwigeomrnt minbinksd oi oan lwee’ Klow 3% reduction par 1003° sbows san el




Table 1 SPECIFICATIONS AND CLEARAMCES — 115 AND 2 HP (contimusd)

LOWER UMNIT
Dirive alalt sl Bushing in gearcass 00025 - 0.0010 in., 0UEA28 - 0.0010 in, for 1002
1570 and later
Gearcase head and propelier shaft QL0020 - 0.00DS in, QUEQZT - 0.0007 in, Tar 1002
1970 and later
Propalier am shall 0U0GES - 0.003 in_, 0.0087 . 0.0032 in. far 10032
1970 and later
Bushing-la-propaller shaft 0.0032 - 0.007 in., 1970 and later
TORMQUE CHART
POWER HEAD
Fhywhnel unit 22+ 28 fe.-ih.
Connscling rod scraws B0 - 66 in.-lb.
Cylinder head screws 60 - B30 in.-b.
Manifald to crankcase screws 60 - 30 jm.-k.
Bearing housing to-cylindar screws &0 - 80 in.-ib.
Spark plug 1704 - 2015 .-k
LOWER UMNIT
Full required at propsller shaft to tilt
Lo ovsvsr ik 11 .34 b
Hate: Ses Table 9 for tightening torques of standard screws,




 GENERAL INFORMATION

Table 2 SPECIFICATIONS AND CLEARAMCES —3 HP
GENERAL
*Horsepower 3 hp @ 4,000 rpm
Dparating range 3,500 hp & 4,500 rpm
Tst tank 3.B50 rpmi
Engania typs 2-cylindar, ¥ cyche, 180" crank
Bare and stroke 18716 in. bore x 1-3 7B im, siroks
Piston displacemani 5.28 ou. in.
Crankshaft size
All jowrnals 06884 . 0B84 in.
Canmecting rod crank pin 0.EZ55 - 0.6250 .
Carburation Single barrel, Tioat feed, hagh and low-spead ad)westments,
manual choks
Float leve! Flush with casting
Inlat nasdis saal 0UDGS - 0.062 in. Usa & Mo, 52 drill a8 geugs
Cooling systam Cantri-matic (combination positive displacement and
cantrifugal pump)
Propeiier gear ratic 1728 Lightwin/Ducktwin
12:25 Yachbain
Propeller Yachtwing—
Standard - B in. diameter x 615 in. pitch, 3 blade
Optional - B x 415 in., 3 blads
Lightsing—
BL5 . diameder x 614 in. pitch, 2 blades
Spaad contral Singla levar, synchronized throitls and spark
Starier Manual, selif rewinding
Ignition Flywhesl magneta
Spark plug AC-M4AZK, Champion J4.), 14mm
Spark plug gap 0.030 in.
Spark plug tongue 1704 « 20L45 b,
Breakar point gap Q.02 in.
Condenser 0.1B ta 0.22 ufd.
POWER HEAD
Piston ring gap 0.018 - 0.D0S Im,
Fistan ring groave 0.D035 - 0.001 in.
Cylindes and piston 0,0025 - 0.0013 6.
Crankshaft
Uppar 0.0023 - GLO0E 3 in.
Canter 0.0023 - 0.0013 in.
Lawes 00023 - 0.0013 A,
Cennscting rod
Pigtan &nd 0.0011 - 000048 in.
Crankshaft amd 0.0017 - 0UO00T in
[comtinuad)

" Hamapows sciablichsd of e besl ABim 14 sedection pae 1008 above san level.




Table 2  SPECIFICATIOMS AND CLEARAMCES — 3 HP (comtinusd)

LOWER UMNIT Weadiess (inarcase Standard Gearcass
Drive ahalt and Hushing in gaarcais 0.003 - 0.001 #n. U025 - 00010 in.
0.0018 - QUKD ;. 18
Gaar housing cap 0.0015 - QUDOOS in, DUDO20 - 0.00DS in.
0.0018 - 0.0005 in.
Proqaiber on shatt 0.0043 (Hub) - 00023 in, 00055 - 0,003 in,
0u003 im. 000583 - 000 im. 1
TORQUE CHART
POWER HEAD
Flywhesl nul 3 - 40 M-I,
Connecting rod scraws B - B8 in.-lb.
Cylinder haad screws &0 - BO in.-Ib.
Crankoase to cylinder scraws—
upper, center, lower &0 - BDin.-1b,
Spark plug 1744 - 2044 f-lb.
Pull required at propelier shaft to tit
up lower unit 12-15 .
Starter hausing 38 - B0 inlb. {3 - B b)) 1988

HNote: Sa8 Table @ for tightening torgues of standard screws.
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Table 3

SPECIFICATIONS AND CLEARANCES — 4 HP

Dpsratng range

- Tast tank

Ergine type
Bore and strode

Piston digplacamant

Crankshaft size

Top jownnal

Center journal

Hedtom journsl
Conmecting red crank pan
Carburetion

Flcat leved setting
Imiet nepgiin sak
Cooling systern

Propefer gear ratio

Propeller drive pin
Propefar

Spaed ontrol

Igniticn
Spark plug

Spark plug gap
Sipark plug torgua
Breaker point gap

4 hp @ 4,500 rpm

4,000 to 5,000 rpm

4,100 rpm

4,100 rpm. Part No. 316021 for 4506
4,550 rpen. Part Mo, 317738 for 4536

2aoylinder, 2 cycle 180" crank
1516 in. bore x 1:3/8 in. stroks
L TR

O.7520 - L7515 in.
OUEERY . 06849 in.
05054 - QUBA4D n.
0,6255 - QUE2%D in.

Single barral, Tloat feed, high and low-speed adjustments,
rmanual chake

Flugh with casting
0.053 - 0.050 in. Use a Mo. 55 drill a5 gauge

Canlei-matse (combination positive displacement and
centrifugal pump}

17:28 Waad lass
12:2% Standand
Part Mo 316558 Lf = 1.234 im, stainkess ctool
Standard
714 in. dis. x 6 in. pitch
3 blade LEXAM or & . dia. x 545 in. piteh,

3 blade, B x 414 « 2 optional
Weadlpzs

64 Im, din. x & in. pitch, 2 blades LEXAMN
B4 n 8% x 3 optional
Singla laver, gynchronized throtths and spark
Eas-A-Matic, self resinding
Flywibal rsg st

AC-MAAC, Champion J6J, 14mm
1968 to 1970 ACMAZE, 140

0.030 in.

1744 - 2004 ft.ib.
DLOZT) in.
0.18 ta 0.22 Jfd.

{ortinued)

* Blwvlesl bedth rer e




Table 2

SPECIFICATIONS AMD CLEARAMCES —d4 HP (continued)

Pestan ring gap
Fistan ring groowe
Cylinder ard piston
Crankshaft
Upper
Canter
Lawar
Connecting rod
Figlan end
Crankshaft end

LOWER LINIT

Standard

Fimion and Bushing in gearcass
Weadle

Drive shaft and bushing in

FEATCASzA

Gaarcass head and bushing assambily
Propailer on shaft

1570, 0.0065 - 0.0030

18971, 0.0D65 - Q.00
Gearcase bushing to propailer shaft

G018 - 0.005 in.

0,040 - 0020 in. 1969, 0,0085 - 00010
0.0020 - Q008 in. 1969, 00049 - 0.0014

Hesdie bearings
0.0023 - 0.0013 in.
0.0023 - 00003 i,

Q.0011 - 00004 in.
CLODRT - 0.0007 in.

0U003 - 0.0 im,
Du0OLS - OLO00S in.

0.0053 - 000210 in,
0.0043 - 0.0023 in. 1969

Standard

0.0018 - QUDODS in.

0.0022 - 00007 in

0.0067 - 0u0022 in.
DUOOSS - 0013 i, 1568
QU002 - 0.0007 in.
QU020 - 0.0008 in. 1971

e A T o P R T

Flywhesd nut

Connecting rod screws

Cylirder head sorews

Crankcass to £ylingar Sonews-—
upper, cENter Inwer

Spark plugs

Pull requered at propalier shaft to tit
U lpwer unit

TORQGUE CHART

30 - 40 Pt.-Mb.
&0 - B in.-lb,
&0 - Bl in.-lh,

&0 - 80 in.-Ib,
1734 - 2014 b,

12 - 15 ft.-ib.

Note: Sae Table 9 for tightening torgues of standard screws,




INFORMATION

Table 4 SPECIFICATIONS AMD CLEARAMCES — 5§ AND & nr

Model Maos,
5 hp @ 4,003 rpm B0 LREO3
& hp @ 4,500 rpm GE&I2-6R05
3,50 - 4,500 Fpmi
4,180 rpm

F-gylinder, 2.cycha 180" crank
1-15/16 in. bore x 1- 1 /2 in, stroka
8.84 cu. in.

QUBOES - 0.B0E0D in.

0.80B0 - DLEOTS Im,

0.8065 - 0LEJ80 in.

0.6E90 - 0.6EES .

Single barrel, float feed, low-speed adjustrment

Flush with nm of casting

Hiske &iza 0.041 in.

0.053 e 0.050 in, Usa & Na. 55 drill sz gaugs

Centri-Matc (combination pasitive displacerment and
centrifugal pump)

12:25

Aimn. dia. ® Fi5 in. pitch, 3 blade

Single bever, synchromized throttie and spark

Manual, sell-rawindimg

Fiywhagl magneio

AC-MAZE, Champsam J.)

0.030 in.

1744 - X014 Rk,

D030 im.

0LE- 022 gMd.

0.015 - 0005 in.
0.0035 - 0.0010 in.
OLR0E - 00018 in.

UDO20 - D010 i,
0.0035 - 0.0015 sn.
QUO020 - 0.0010 .
U010 - 0.002 im,, 1566 0,007 bn. max.

QUL - DUDD0F in,
Maadie bearing
1966 QU010 - 0.0003 i, roller bearing

.:mllnuld]

* Siuraiardl agih owar wik,

|
|




Tabile 4 SPECIFICATIONS AND CLEARAMCES —5 AND & HP (continued)

LOWER UNIT
Gearcase head and propsiler shatt 0.0018 - QUDOGS in.
Driveshatt 0.0035 - QUDDLD in.
Progaller ahaft bishing—frant QOO0 - 0.0008 in., 1966 000020 - 0.0008 in.
Propsllar hub cn shatt 0L.OMSS - DUD0ZS .
OLO0AY - U010 ., 1568
TORQUE CHART
POWER HEAD
Flywheel nut 40 - 45 ft..m,
Caonnscting rod screws &0 - &6 n-ib,
Cylinder had scraws &0 - B0 in.-b.
Crankcate bo cylender screws
Upspar &0 - B i,
Center &0 - B0 in.-ib.
L icrer B0 B b,
Spark plugs 1745 - 2045 Te-lb.
LOWER UNIT
Pull required at propsiier shaft
far tilt wp lower units® 12 - 15 lb.
Slig elifdch propalber 45 - 55 f.-1b.

fote: See Table 9 for tightening torques of standard Screws.




GENERAL INFORMATION

Tahle 5 SPECIFICATIONS AND CLEARAMNCES — 9.5 Hr

GEMERAL
"Horsspcrsar G4 hp s 4,500 rpm
Operating range 4,000 1o 5,000 rpim
Tamk besl d 400 rpm
Parl Na, 3TBE6T3
Engir typa 2-cylinder, 2-cycle, 180° crank
Bowe and stroke 2.5/16 0. bore & 1-137 06 in. alroke
Displazemant 15.2 cw. in.
Crankshadt size
T paurnasl OE12% . 08130 .
Center journal 08132 - 08127 in, 08118 . 08113 in. 1966
Babloen jeurnal D.B13% - DLE120 im,
Connactivg rod crank pin 08132 . 0.B1Z27 in.
0811E-0.BL13 in., 1966
Cooling sysbem Centri-matic (combination positive displacemant amd
cantrifugal pump) thesmostatically controlled
Carbureticn Float feed, |os-spead adjusirmeant, and manual choke
Floal lewal setting Parallel with face of casting
Carburetor orifice plug Hole size (LO4E in. Use a Mo 56 drill as gacge
Inlet needla seat 0053 - 0050 in Use a Mo, 55 drill as a gauge
Prapaller gear ratio 13:23
Frapaller 3 blade, 814 in. dia. & B in. pitch
Speed controd Cin ateering handle, synchronized throttle and spark
Gaar chift contral Farward, neulral and reverse
Starter Manual-self rewind
Ignition Flyahet] magnato
Gpark plug AC-MA2K. Champion J4) - 14mm
Spark plug gap DUOA0 in.
Spark plug forg e 1744 - 205 f.-ib
Breakar point gap 0,020 in.
Candenser 018 -0.22 a0
FYWER HEAD
Piston and wrist pin—booss and 00005 - DU0Q0D in,
Piston ring gap 0.017 - QU007 im. l
Piston rirg groove clearance 0.0035 - 0,001 in.
Cylander and pestan 0.00%0 - DO03A% in.
00045 - 0.003 m., 1966
Crankshalt bearirgs
Upper Meadie baaring, roller bearing
Canter Meedle bearing, rolber bearing
Lo Nepdle beanng, raller beaning
{eontinued)

+ Flirsdied leagth kssur unk



Tabds §

SPECIFICATIONS AND CLEARAMCES — 9.8 HP (continued)

POWER HEAD [(combimusd)

Connecting rod haarings
Pestan end
Crankshaft end

LOWER LINIT

Gearcase head ard propelier shaft
Driveahialt—uppar

Drives hatt—lawer

Propallar sn akaft

Front pear to gearcasa bearing
Frant gear to front bushing

Fromt gear bushing Lo propeller shaft
Fear reverse gear to rear bushing
Rear gear bushing 1o propelier shaft

POWER HEAD

Fiywhaal mut
Connecting rod screws
Cylindai head sorews
Crankcase to cylindad scrsws
Lippar
Canter
Levwar
Spark plugs

LOWER LLINIT

Sida maienis muts=—
uppar and kwar
Slip elutch propeller

Meedie bearing, rofber bearing
Heedie baaring, roller bearing

QU000 - 0.0010 .
L0030 - 00003 in
0.0030 - 0013 in,
U009 - 0u0aT in.
0.0022 - DUDO 1D in.
Prezg fit

0,0015 - QuD00S in.
0.0020 - .0005 in.
0,0015 - QUD00S in.

TORQUE CHART

A0 - 45 .-k
B0 . 1O -
Of . 130 im.-lb.

130 - 145 in.-o.
1320 - 145 im.-i.
120 - 148 inu.lb.
1714 - 2005 T-1B,

180 - 170 in.:Ib,
(1E- 14 f-lb)
70 ft. i,

Mote: See Table 9 for tightening torgues of standard screes.




SPECIFICATIONS AND CLEARAMCES — 9.9 AND 15 HP

9.9 hp @ 5,000 rnpm

4,500 1o 5,500 rpm

5,400 rpm

Z-cylinder, 2-cycle 180° crank
2188 in. bore x 1780 in. stroke
13.20 ci, im,

O.BTST - 0.ETSE in,
0128 . 0.B130 in.
0.E125 - 0.B130 in.
106350 - 106300 in.

!-Ingh barral, float feed, fioad hagh spasd sdjustabla
kow-spesd, manual choke

Idemtification Number 51
Check with Mo. 0051 dia. drill

Cantri-miatic (combination posilive diaplacemant amd
centrifugal pump) Thermostatically controlled

12:29

supplied with motes 3 blade, 955 In. dia. % 10 in, piteh

3 bisde. 10 . dia. x 5 in. pitch

2 blade weedless 9 in. dia, x 10 im, pitch
On steening handie

Remals confral availalile

Forward, neutral and reverse

S amp Theahael altarmatos
Manual self-winding
Electric - 12 volt, and rope
55 aMips max.

Lew targion magreba
Champion LIF, 1dmm
UOA0 im.

1715 « 2014 ft.-b
Gap 0.020 in.

.25 - 0.29 uid

QD15 - 0.0 in.

00035 - 0,005 in.
0.0008 - 0.0000 in.

0uDOS3 - QDDE0 i,
Controlled by lower journal bearing

{continued)




Tabie & SPECIFICATIONS AMD CLEARANCES —9.9 AND 15 MP [continued)

LOWER UNIT

Prapsller shaft in frant gear

bushing 0.0087F - QuDO0E in.
TORQUE CHART
POWER HEAD
Flywhee! nut 45 .80 .1k,
Conmecting rod screw 48 - 60 in.-b.
{4-5Ft-18,)
Cylinder head screws 145 - 170 im, -k
(12 - 14 fe-lb)
Crankcase to cylindar serews — 145 17D in. I,
uppar, canter and lower (hZ- 14 fe-b.)
Electric starter through Balts 30 - 40 in.-1b,
Elsctric starter pinion nut 150 - 170 in. Ik,
Spark plug 1715 « 2005 f.db
Manual starter assambly scraw 24 - 26 M-I,
LOWER LNIT
Upper mounts &0 - BO in.lb.
{5-7 i)
Pilot shaft to steering bracket &0 - BOD in.b,
L= (5-7 .}
Slip clutch propelier &5 ft.-1b. min.
*Pull at propeller shaft for tilt up 30 - 400 Iha.
*Pull at propslier to
CABTCOITH Tvared lock 100 - 00 |k,

Mole: See Tabkle 9 for tightening torques of standard screws.

" Blengard iegrh el el
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Table 7

SPECIFICATIONS AND CLEARAMCES — 18 AND 25 HP

Dpsrating range
Tank test

 Engica type

Bore and siroke
Fisten displacement
Crpnhshatt size
Tép journal
Canker joummal
Beftom jownnal
Connecting mod crank pin
Carburetion
Fioel level setling
Caburetor anlice plug
Inkt nesdie seat
Cocling system

Prapeiler gear rats

Frogsiher dnye pin

Propelier, supplied wailh motor
Propaiier, ogilicnal

Propailer, opticnal

Speed conbrod

Gaar phill eabngl

Slarter

Etarter amperage draw whan Cranking
IgFstian

Spark phug

Spark poug gap

Epark plug torgua

Bréakar ponl gap

Condanser

Oirissesr £:0xil résistance

FOWER HEAD
Pisbor ard wrist pin — loose el
Piston ring gap
Pelon ring groows chearanca
Cylindar and piglon
Crankshall beanngs
Upper
Canter
LiorsaF

25 hpg 5,500 rpm (18 hp @ 4,500 rpem)
8,000 to B.000 rpm (4,000 16 5,000 rpm)
4,900 rpm

Z-cylinder, 2.cycle, 180° crank

215 0in. bore x 215 in dkroke

220 cun in.

1 000 - 099595 in.

10000 - 0,995 in,

10000 - 0.99595 jn,

10005 - 10030 in.

Single barral, Tlaal deed, Iow-speed adjustment

Parallel to and £/16 in. above paskel surfsce

QDT E in, ((6E Far 1B hp)

GG - 0.062 in. Use a Mo. 52 drill @s a gauge

Centni-matic (combination possties s placement
and centrifugal pump) tharmostaticalty controlied
Diy- FAAA. yilerm

12:21

A7f16 2 1 35764 in., stainless steel

5 blade, 9 in. dia. & 10 in, piteh

3 blagde, 9 in. dia. x 9 in. pitch

3 blade, 5. dia. £ 10 in. pitch weec] ey,

Twist grig, sychronized thaallle and spark

Farwared, neutral and reverse

12 wolt electric key and automatic rewind rage,
manual tar LE hp

120 AMBEras i uim
Low ERNSion magrsala
Chamipsan LU, - 14mm
O3 im,

1745 - 204 fi-ib.
GOZ0in,

0,25 (ha23 uld

0,80 = 005 ahm

QUOCHS - 0.0000 in,
QL7 - 0.0F i

0,004 0 - 0000 in.
0.0048 - 0.0033 in.

Rolkar byps
Hssailla fyp=s
Roller typ=

(eantinued)




Takle T SPECIFICATHINS AMD CLEARAMCES — 18 AND 25 HP (continusd)

POWER HEAD (continuwed)
Crankshaft and-play
Connecting rod baanngs

Pision end
Crankshaft end

POWER HEAD
Driveshaft — upper

Propailes shail in front gesr
bushing

Gearcase head and propelier shatt
Drivashatt pinian in geancese

023 - 0,008 in.

Headie type
Meedle by pe

Mendle baaring

0015 - (0005 in,
Q002 - 0,087 ine
0,003 - QUOOES in.

Fropefler shaft to reverse gear
bushing (LOO1S - QUD0OS im,
Fromt gear to gearcass hearing QL0060 - 00045 in. ]
Riaar Feseras gaar bo bushing 0.002 - QL0005 Ik, .
TORQUE CHART
POWER MEAD E
Flywihamal muf 400 - 4% Ttk
Connecting rod screws 180 - 186 im.-lb.
Cylinder head screws 86 - 120 in.-1b.
Crankcass bo cylinddar Screws
Upper 100 - 130 im, -1k,
Cantar 120 « 130in.b,
Lower 110 - 130 n.-lk,
Starter housing 06 - 120 in.-0b. (B - 10 ft-lb.)
Spark plug 1715 - 2005 -,
LOWER LNIT

Lewer to shift rod clamp scraw

Side mounts, upper ard kower nuts

Pilot ahatt (o steering bracket
SCPWE

Lirews meant housing to pilot
Shaft Sorees

Sip chutch propelier

Lovwer maobor Sowver maunt nuls

*Pull at propeller shaft for tilt up
boreii LiniEE

=Pl 8t propeller shaft o overcoma
TEGRTER (ool

50 - 60 im.-ibe (5 - 7 ft-db)
150 - 170 in.-1b. {12 - 14 ft.-10)

B4 - 108 in-lb. (F - 9 ft.db.)
170 - 19 in.-l, (14 - 16 f-1b)
B .-

T2 - 96 inb. {6 - B ftIb.)

3% - 35 Ibs,

200 « 240 Ibs.

Mote: See Tabile 9 for tightening torques of standard screws.

* Btandund lnagth lowsr anit.



INFORMATION

Table B SPECIFICATIONS AND CLEARAMCES — 33 HP

 Bore and siroke

:.Mn displacamant

. Cramkshatt size

{ Tesp jurnal

Cervler arnal

E Batfom jousrral

~ Coanecting rod crark pan
 Carbwrabon

Float el setting
~ Inist needie seat
 Cosling system

3 Propslar gaar ratic
~ Propaller
Progeller options

Speed conkral

Qear shiff cantral
earlar

|pnetices

Spark plug

Bpark plug gap
Sgark plug forgque
Breaker paint gap
Condenser

PMYNER HEAD
Fiston ring gap
Fistan ring groove clearance
| Paton pin ba piston — Icose end
: Cylinder and piston
Crankshaft end play

LOWER UNIT
Oriveshalt — uppar
Prapeiler shaft in framt gear hushing

33 hp = 4,500 rpm

4,000 ta 5,000 rpm

o &0 rpm

2-eylnder, 2-cycle, 160" crank
1416 in. bore x 2% in. stroke
40.5% cu. im.

1.2500 - 1,745 &,

1000 - 09958 0.

1,000 - 0.99%5 an

11828 . 1.1823 in,

Sangle barral, flgal fesd, high and low speed
afdyustiments, manual o @leciric choks

Flush with rim af casting

0.06% - 0.0E2 in, Lise Mg, 52 drill &= a gauge

Canfri-malic (combinatson positive displacemsnt
and cantrifugal purmipl

12:21

A blade, 1005 in. g, = 12 in. pitch

X blade, 10%, in. dea, x 1125 in. pilch

3 blade, 1094 in. dea. 2 14 in, pikch

3 lade, 1025 . dia. x L3855 in. pitch

KEnoh on steering bracket or remale contral,
Synchronized thrattle & nd spark

Farward, meutral, and revsrse

Lk Twin — Simplox sell-winding spring

SEi-Tean Elecing — Electne

Flyahieal magrnafio

AL MATK, Champan J4), 1dmm

03E0 im.

1715 - J0LG WLk,

0020 in.

025 - 0.2 s

0.01F - 0.007 in
D.007 - 00045 in.
G.00DE - OO0 i,
00045 - 00030 in,
0011 - 0003 in.

Roller
00020 - 0.0010 in.

{eontinued )




Tahle &

SPECIFICATIONS AND CLEARAMNCES — 33 HPF (conumswes,

LOWER UNIT (continued)

Rear reverss gaar io rear bushing
Rear gear beating ta propaller shall
Propaller an $halt at drive pin hale
Propadier on shaft — abova the

00030 - QuD00S in.
00028 - 0.0008 in.
0.007 - 0.003 in.

shoulder QUMD - 00034 in,
TORQUE CHART
POWER HEAD

Flywhasl nut 100 - 108 ft.-lb
Connecting rod screw B48 - 372 im.-lb (20- 3] dt-lb)
Cyhndar haad scrawe 168 - 192 in.- 1k
Crankcase to cylinder screws

Upgper and lower 150 - 170 in.-1b.

Cantar 162 - 168 in.slb.
Spark plug 17445 - 2005 TL-1h,

Starter housing screws

Sida mounts — upper and
lower nuts

Fronk maunt — uppas nuk
Pilot shaft ta stesring bracket

e - 120 ine-b 08 - 1O fr-lb)

150 - 170 in.-b. {12 « 14 ft. 1B}
240 - 330 in.-. (20 - 26 FL B
120 - 140 in. b, {10 - 12 .5}

Slip clutch propallar 185 - 255 M.-1k,
"Puall at propelber shaft for tilt wp

kawenr pnits & B TR
*Pull at propailer shaft to cvercoma

reperse ook 260 . 310 Ibs.

Mote: See Table 3 for tightening torques: of standard screws,

® Siaadaid laegth liwel apil

Table STAMDARD SCREWS (TYPICAL TORQUE VALUE)
Inch-Paunds Footl-Pounds

Mo, & 7:10

Mo, B 11-14

Mo, 10 25 - 35 2-3

Me. 12 35 -40 3.4

Lg im. &0 - BD 5.7
5716 im. 120 - 140 112

B im, 220 - 240 18 - 20

Mewsr tighten & screw completely @ it is
on & part with & or mare screws. The pressure
on ane side can cause distortion and leakage
possibly resulting in damage. This is especially
critical an [he cylinder hesd and gear case.

To awold such warping, tighten sach scraw
down in thirds until all are tight. In other

= e

wards, il the iorgee = 0 -k, then tighten
each screw to 3 fi-b., then to & ft.lb., amd
finalky fo @ M-k,

Re-torque spark plugs, cylindas head and
gear case screws after the first 15 minutes of
rumsnang Lima,

-




CHAPTER TWO

LUBRICATION, PERIODIC MAINTENANCE,
AND TUNE-UP

The 3 parts of this chapier present procedures
aecessary for maintaining maximum economy,
| performance, and dependability. Periodic per-
Uermance of lubrication items will coincide with
[gome maintenance periods; similarly, cngine
fune-up periods coincide with lubrdeaiion and
I maintenance pericss, Ideally, all lubsication and
maintemance items should be pedormed when it
i time for engine tune-up,

Lubrication and maintenance intervals are
identical for all models, Sce Tabkle 1 for lubrica-
ton paints. Checks should include cleaning and
tightening as well as inspection for unschedubed
malntemance or repair. Manufacturer's recom-
mended maintenance intervals for seme ilems
might possibly be performed less frequently if
expericnce o indicates. 10 a5 suggested, how-
ever, that recommended intervals be follewed
until the efects of local environment and use
indicate increased or reduced frequency.

The capacities shown for each model are
typical. Minor improvements and changes in
parts confipurations have occaslonally rased or
leewered various capacities for a group of engines
independent of model designation: therefore,
fluid bevels should atways be confirmed by a
visual check,

Tune-up specifications and torque values are
presented at the end of Chapter One. Operating

principles of piston port 2-stroke engines are
discussed in this chaprer,

Fngine Operation

Fipures | through 4 illustrate the operation of
a piston-port engime, This engine is similar o
a rotary-valve tvpe, except that mtake valving
is accomplished by the piston rather than by a
valve rotpting with the crankshaft. Dwuring this
discussion, assume that the crankshalt is o=
tlating counterclockwise,

In Fl;ﬂ.lﬂ' 1, a3 the pi:.'l:q:u'l. travéls downward,
a scavenging port (A between the crankcase
and the oy liivder I8 uneovered. The =::]13|u:-'.r EisEs
leave the cylinder through the exhawst port (B
which iz also opened by the downward move-
ment of the piston, A fresh fuel/air charge,
which has previously been compressed slightly,
travels from the cran kease (C) to the cylinder
through the scavenging porl (A) as the porl
opens. Since the incoming charpe i= under pres-
sure, il mushes into the cylinder guickly and
helps to expel the exhaust gases from the
previous cycle.

Figure 2 illustrates the nest phase of the
cycle. As the crankshaft continues to rodate, the
piston moves upward, closing the exhoust and
scavenging ports. As the piston continues up-
ward, the air/fuel mixture in the cylinder is




Table 1 LUBRICATION POINTS

Farl Labirizzant

Titt veverse fock lever  ODMC Sea-Lube snli-oarmosion lube

Camp scvew thieads DM Sas-Lebe anli-ocorosion lebe
Throltls shalt gears  OMG Sep-Lube andl-coreedon hibs
|dbe speed aduster KT Ses-Lubs andi-corrsdios lubs
Wegnets linkage TN Sae-Lube afli-coresion lubs

Wanmal siaeles spring QMG Ses-Lubs andi-cormssion lubs

ik ONE Sep-Lube andi-comesion lubs

Carbureice linkage OMG Sea Lube anfl-corrasion b

Ehift lever detent 0N Ses-Lubs andi-coirsaion |ubs

Gearcase OMG Sae-Lube geaase lubs
(139 az.)

Blectvie starter pinian  Lubdiplads 777

shatl
Wotor cover latch hever DMC Sea-Lebe antl-cormsan hilis
Swiuil hiached CMC Sea-Lube anli-corrosion lehe

compressed, Mofice also that a low pressure
area is created in the crankease af the same time,
Further upward movement of the piston un-
covers the intake port (3. A Iresh fuel/air
charge is then drawn into the crankense through
the intake port because of the low pressore
created by the upward piston movement,

The third phase & shown in Figure 3, As the
pi::l.-l:lrl. approaches top-dead-center, the gpa[k
plug fires, igniting the compressed mixiwre. The
piaton i thenodriven downward by the ex-
panding pases.

When the top of the psion wncovers the
exhaust port, the fourth phase beging, as shown

in Figure 4. The exhaust gases leave the cylinder
through the exhawsi port. As the plsion come
tinues downward, the infake port is closed and
the mixture in the crankcase fs compressed in
preparation for the next cycle,

It can be w2en from the foregoing discussion
that every downward stroke of the pision & a

power stroke.

LUBRICATION
Initerval

The level of cil in the lower unit should be
checked at the end of the first day of operation




LUBRICATION, PERIODIC MAINTENANCE, AND TUNE-UP

of after 10 howurs, whichever comes first, and
after every 5 days or 50 hours therealier. Divaln
the unit every 10 days, 100 bours, or every
season, as wse dictates. Add OMC Sea-Lube
Premium bend lubricant {or equivalent) to the
crankcase to bring the level up to vent or oL
LEVEL plug.

One-Cylinder Engines

Remove the oaL orRam/ Fiie plug and gasket
from the side of the gear case. Turn the engine
onto its side and allow the oil to drain owut. Ti's
best to perform this operation while the engine
i wirm o eliminate all oil.

To refill, wra the engine rightside up and
pump in oil through the oL oras oL bole.
Bring the oil up to the level of the hole. Jiggle
the engine slightly 1o release any trapped air
and recheck oil level,

Two-Cylinder Engines

Remowve the plugs and geskets marked ol
prad and o LEVEL from the side of the
crankcase, See Figure 5, Position the engime
with the propeller shaft in a horlzontal position.
Allow the ofl to drain completely. Its best to
ware the engine firstl so that all of the oil i thin
enough to drain completely,

To refill, pump oll inte the ol oDrary hale
until it shows in the oL LEveL hole, Fill the
case slowly to avoid creating any air pockets.
Yigele the engine after filling to eliminate any mir
pockets and top off,

®

0l bewel

il drain #nd fill




ENGINE LUBRICATION

A conventional 2-stroke engine cannot re-
eive its entire lubrication from an oil supply
i the crankcase. Ol splash in the crankcase
rould be carried into the cylinder with the
sel /air charge, resulting in high oil consump-
on and spark plug fouling. These outboands
se the following methed for engine lubrication,

‘wel / Ol Mixture

In this system, lubricating oil is mized with
1e fuel, The oil is then carried to the piston’ and
ylinder with the fuel mixture as it is drawn into
e engine. This system has an inherent dis-
dvantage. Since sufficient ol musi be mixed
dth the fuel 1o meet the maximum lubrication
squirements of the engine, the engine will re-
give excess oil when lubrication reguiremenis
re minimal, such as at idling.

The only fuels recommended for outhaard, 2-
iroke motor use are marine, automotive white,
nd aircraft gasolines of 90 octane or greater.
he engine is extremely sensitive to changes in
il er gasoline types. Oplimum performance can
nly be realized through consisiency.

Mever use any more (or less) oil in the fuel
lix than a 50:1 ratio of gas to oil. Too little odl
esults in insufficient lubrication, scoring of
ylinder walls, owverheating, and eventual de-
inoction. Too much odl results in plog fouling,
noking, carbon buildup and poor performance.

CAUTION
Newer use an oil which has detergent,
The derevpents are barically hitgsof
metallic parricler wiich can bpild-up
om the piston and eduie over-heaiing
and pre-defonation. Never wse addi-
fives or “hoosiery,”

Mever use gasoline which has been stored for
preat perids of time; it contains substances
which will turn to gum if stored too long. These
leposits can cause carburetion problems and
park plug deterioration.

Always drain the fuel tank and carburetor i
he engine is to be stored.

Dwom®t be alarmed if the engine smokes ex-
essively after having been stored for a few
veeks, or even days, or after filling the tank

with fresh pre-mix, The oil tends o sefthe out
of the gas or will remain on the bottom of the
tank if not mixed properly. This coubd couse
problems since, as the fuel is wsed, the mixture
will “lean oui™ and not lubricate as well as it
should. Drain the tank inte a suitable container
and discard if old or re-mix if still fresh.

WATER PUMP/COOLING
SYSTEM

These engines rely on a variable volume
pump and, in some mstances, a thermostal o
controd and reduce enging heat. The syatem
works in some degree to that of an automaohbile
and should be treated with the same respect if
long engine life iz expacted.

Proper functioning can be determined if a
steady flow of water discharges from the idle
relief holes near the water line while the engine
is idling. See Figure &. If there isn't any flow,
stop the enging immediniely and check for the
problem. Don't restart the engine until the situ-
ation is rectified or permanent damage will re-
sult. Check and clean the discharge holes with
o fine strand of wire,




LUBRICATION, PERIODIC MAINTENANCE, AND TUNE-UP

MOVING PARTS LUBRICATION
(EXTERNAL)

It wiould be ideal to be able to check ol and
fhuid levels and electrical equipment on a daily
basis a5 operated. Such frequency is impractical,
but every fuel stop should include ai least the
Iellowing checks for maximum reliability and
performance: engine oil level, battery electro-
Iyte level and evidence of leaking. In addition,
the following points should be |lubricated as
indicated in Tahle 1: tilt reverse bock lever, idle
speed adjustment, magneto linkage, starter drag
spring, shift lever detent, carburetor linkage,
choke, gearcase, starter pinion, swivel bracket,
and motor cover latch.

The lubrication functions can be performed
s infrequently as 60-day intervals in fresh water
bat salt water running increases this need 1o a
maximum of 30 days. Experience and observa-
tion will indicate the frequency required by your
operating conditions,

FUEL MIXING

The fuel of a 2-stroke engine is critical to
performance and reliability since the fuel also
carries lubrication to the power head. You
should know the correct amounis of oil and
to mix and the proper method. '

Always start with fresh gasoline of 90 octane
or higher, Pour this into a separate gas can (not
the tank) through a fine mesh copper sereen or
cheese choth to remove any impurities.

Four % of the gas to be used into the gas can
and add oil 10 a 50:1 ratio of gas to oil. Replace
the gns cap and tilt the can from shkie 1o side to
thoroughly mix the two. See Figure 7. Add more
gas and oil and repeat the mixing. A few simple
tilting motions of the can will sufficiently mix
the gas in warm weather abowe 32°F. Be-
low 32°F, shake the can vigoroushy.

- @

If the engine is not run for a few days, shake
the fuel tank to mix any oil which may have
settled to the borom, Mever wse mix which has
been stored for long pericds or a mix of un-
known ratio. Fuel and oil can be mixed an the
pump on boats with buili-in tanks. Sec Figure 8.

CAUTION
MNever pie additives fo boosr the pai or
te otherwize enhance the fuel. Two-
riroke englnes could be damaged,

WARNING
Never siore the gar in a Nving area.
MNever smoke near the conlainer and
aviid amy sparks. Shud off the enpine
while refueling. Gasoline fuwies in a
confined areq oan be a8 damaging and
dasigerons as a boamb,

TUNE-UPF FROCEIMRE

When a motor seems to be in need of a tane-
up, the following guide will be helpful. Check
the motor carcfully and begin & systematic
tune-up. Consult Chapier Three for trouble-
shooding any suspected malfunction,

Any thorough tune-up should abo include
check of the power head and complete Tubrica-
tion of moving paris. The first 4 steps of the
following procedure may be skipped during a
minor tuns-up if the componeénts listed are
known 0 be in good shape from a previous
overhaul. Complete, detniled procedures are in-
cluded elsewhere in this manual.

1. Remove the exhaust cover and cylinder head,
2, Slowly rotate the fywheel and check for
scored cylinder walls, cracked rings, carbon de-
posits, and excessive wear, Correct as necessary.




3. Clean carbon from the piston crown and
c¥linder head belng careful not o deform ithe
piston or alter its shape.

4. Surface the cylinder hemd,

3. Imspect, clean, and regap the spark plugs
as needed,

. Inspect the battery, condenser, points, coil,
and all wirlag.

7. Inspect the carburetor, especially the choke.
For complete overhaul, sce the Fuel Sviiem
chapter (Chapier Four).

8. Imspect the fuel fler and shut-aoff valve.

B. Synchronize the carboretor linkage with
the mapneio,

10, Adjust the carburetor high- and low-speed
nesdles and set idle.

11. Check the propeller for damage,

12, Drrain and refill the pearcase and lubricate
all moving parts.

13, Tighten all screws, nuts, and bolis 1o the
trgue wvalue as specified.

14. Check operation of cooling system and
operating temperature.

BATTERY

All models use the same 12-volt dbattery,
Refer to Figme 9 for battery construction.
Table 2 gives specifications,

Battery electrolyie level should be checked
regularly, especially in hot weather.

1. Separaior plale & Gluss mad
2, Cathoda plats 5. Anade plaka
1. Separaion plaie

Tahle 2 wAIIEHT
Type GME-3B

Vallage 12V
Capacity T0Ah (at 1G hour rate)
Charging 1.0A4

clarrant
Specthic gravity  1,260-1.780 at 20°C{6E"F)

of alecirolyte

when fully

charged)

Removal

1. Remove the retaining strap, Disconnect the
ground, or negative (—) cable firsi, then e
positive () cahle,
2. Lift the battery from the mounting, nofi
the location of the terminal COvErs, momi
pads, and vent tube for reinstallation later.

Safety Precautions 3

When working with batteries, use extreme
core to aveid spilling or splashing the electrolyle,
This electrolyte s sulfuric acid, which cas
destroy clothing and cause serious chemical
burns. If any electrolyte is spilled or splashed
on clothing or bhody, it should immediately be
neutralized with a solution of baking soda and
water, then flushed with plenty of clean waser,

WARMNIMNG
Etecrrolyte splashed inte the eyes I

extremely  donperons. Safery  plomes
vhowld meays be wora wihen umrﬂ.“

with barteries. If dlectralyre s splashed
inte the epe, call o physicion frmedi-

ately, force the eye open, and focd
with cool, cfeam warter for abom §

IMiNMPES.

If elecirolyte s spilled or splashed onta
painted or unpainted surfaces, it should be neu-
tralizet immediately with baking soda and water
solution and then rinsed with clean water, b

When batteries are being charged, highly ex-
plosive hvdrogen gas forms in each cell. Someaf
this gas escapes through the filler openings and
may form an explosive atmosphere around the
battery. This explosive atmosphere may exist for
several hours. Sparks, open flame, or & Nighted
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cigarette can ignite this gas, causing an internal
explosion and possible serious personal injury.
The following precautions should be taken to
prevent an explosion.

I. Do not smoke or permit any open flame near
any hatiery heing charged or which has been
recently charged,

2, Do not disconnect live circuits at battery
ferminals, because a spark uusally oocurs where
& live circuit is broken. Care must always be
tnken when connecting or disconnecting any
battery charger; be sure its power switch is off
hefore making or breaking connections. Poor
connections are a common cause of electrical
arcs which cause exploskons.

Batiery Inspection amd Service

I. Measure the specific gravity of the baitery
electralyte with a hydrometer.

2. The specific gravity is calibrated on the
hydromefer float stém.

3. The reading is taken at the Avid surface level
with the floar buoyant in the fluid (Figore 100,

_ | . Float
| @
_."
@ | 3, Battery stactrolyte
|. @ fluid

4. If the reading is less than 1.20 with the tem-
peratare corrected o 68"F, recharge the batery
(sec Figure 110,

5. I any cell electrolyfe level is below the lower
mark on the battery case, fill with distilled water
ta the upper mark.

6. Replace the battery if the case is cracked or
damaged, Corrosion “on the battery terminals
causes leakage of current, Clean them with a
wire brush or with a solution of baking soda
and waler.

FEzEEEE

Specific pravity
e

SN
14
)]
1

L 1.
Residual capacity
(%]

T, Check the battery terminal connections. T
corrosion is present, the comnection is poor,
Clean the terminal and connector and coat with
Vaseline and reinsiall.

B. Vibration canses the corrosion of the battery
plates 1o flake off, forming a paste on the bottom
(see Figure 12). Replace the hattery when the
paste builds up considerably.

.!_—_-"-—| =

| | Y

1. Cathode plate

|. Flaked pmte 2. Bofiom

Rattery Charghng

Batteries are not designed for high charge or
discharge rates. For this reason, it i recom-
mended that a battery be charged at a rate not
exceeding 10 percent of iis ampere-houar
capacity. That is, do not exceed 0.5 ampere
charging rate for a 5 amperc-hour battery,
of 7.5 amperes for a 15 ampere-hour battery.
This charge rate should continue for 10 hours
if the battery is completely discharged, or until
specific gravity of each cell is up to 1.260-1.280,
corrected for temperature. TF after prolonged
charging, specific gravity of one or more cells
does not come up to at least 1.230, the battery
will not perform as well as it should, but it may
contimee  to provide satisfactory service for
a time.




Some femperature rise is normal as a battery
is being charged. Do not allow the electrolyte
temperature o excead 110°F. Should tempera-
ture repch that figure, discontinue charging wuntil
the hattery cools, then resume charging al a
lower rate,

If possible, alwavs slow-charge a batiery.
Ouick-charging will shorten the batiery service
life. Refer to Tabde 3.

If a quick-charpe is used, the rate should be
no more than 2.04h,

I. Hook the battery to a charger by connecting
the positive lead to the positive terminal on the
battery and the negative lead w the negative
terminal. To do otherwize could capse severe
damage to the battery and could result in injury
if the battery explodes,

2, The elecirolyie will begin bubbling, signi-
Iying that explosive hydrogen gns is being re-
lessed, Make sure the area is adequately wenti-
lated and there are no open fames,

3. Tt will take at least B hours 1o bring the bat-
iery io full charge. Test the electrolyte period-
ically with a hydrometer to see i the specific
gravity i within the standard range of 1.26

to 1.28. If the reading remains constant for more
than an hour, the battery is charged, See Tahle 3,

Installation

I. Wash the battery with water to remove
spilled electrolyte. Coat the terminals with
Vascline or light grease before installing.

2. When replacing the battery, be careful o
route the vent tube so that it is not crimped.
Connect the positive terminal first, then the
negative one, Don't overtighten the clamps.

3. Remeasure the specific gravity of the electro-
Iyte with a bulb hydrometer, reading it as showr.

Magneto Operation

Figure 13 illustrates a simplificd magneto
system of the type used on these motors. Mag-
nets move pasi an ignition source codl, as the
Mywheel rotates, inducing current within the coil.
Breaker points are opened by a cam, attached
to the crankshafi, just as the piston reaches firing
position, As the poinis open, energy is trans-
ferred from the source coil to the ignition coil,
a form of transformer, where it is stepped up to

Tabla 3 BATTERY CHARGE
Harmial Chargn Rapid Charge
Charging 884K 208k maxlmum
Curramnt Kate
Checking for {1} Specific grassty: 1.260-1.280 {1} Specific gravity: 1.260.1.280 main-
full charge [#0°C, 68°F) maintainsd tained &t 20°C (GE°F)
eonEla {3} Valtage: When large volume of gars
(2} 0.2AkK-0.6AK s emithad fram the battery (in
[3) 7.5¥.8.3V at tarminals. chaciad ahout 2:3 hours for fully dischamged
with waltmeter battery) reduce charging rate to 0.24
(3} Battery o Tilly charged when & volt-
age of 7.5V is maintsined
Charging By this method, & battary with By theg method, h-ll'l-lr!.l':lth s pcific
dlurating apaiiliz gravily of electrolyte below grawity of electrobybe below 1,230 at
1320 at 20°C (BH*F) will ba fully 2040 (6E°F) will be fully charged in
ehargasdd in sppreaimately 12,13 appreaesabaly 1-2 heurs
Feirars
Remarks When required, the quick charging
miathed may ba unssd, howessar, the res
commanded changing current rate
should be ndar 708
| | u . 4900000 . I [— = |
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&g required to jump the spark plug
on. This process neclrs once every
il or a8 much as 9,000 times a minute,
; that all componenis are func-
erly and timing is correct for max-

efficiency at these speeds,

SPARK PLUGS

plugs are available in various heat
hotter or colder than the plug originally
1| of a heat range designed for the
nd temperature conditions under which
jne will run, Use of incorrect heat ranges
pse seized pistons, scored cylinder walls,
jaged piston crowns.

ene e 3 lower-numbered plug for
bow londs, and bow temperabures
her-numbered plog for high speeds,
: loads, and high temperatufes.
JOTE: Lise the highest numbered plug
a -ﬂ'-ﬂfm’.hrm winrre poa-

: femperaturs wariclions are preel,
foctory recommends o high-nir-
| plug for sower winter operarion.
e reach (length) of & plug is aleo important.
ger than normal plug could inerfere with
camsing permanent and severe dam-

Refer 1o Figures 14 and 15,
pick and simple test can be made to deter-

I‘t the plu.' i correct for your lyps of use.
hard and maintsin a high, sicady

-

i

Too Long

speed. Shut the throtle off, and kill the engine
at the same lime, allowmg the boat 10 show, ont
of gear. Don't allow the engine io slow the boat.
Remove the plug and check the condition of the
electrode area. A spark plug of the correct heat
range, with the engine in a proper state of tume,
will appear light tan, Scc Flgure 16,

Il the insulator is white or bumed, the plug is
1o hot and should be replaced with a cobder

ome, Also check the setting of the carburetor
for it may be too lean.

A too-cold plug will have sooty deposits
ranging in enlos from dark brown to black. Re-
place with a hotter plug and check for too-rich
carburetion.

If any one plug is found unsatisfactory,
chizcard the sef,

Remaval /Tnstulbation

Remove and clean the spark plugs frequently.
Electrode gap should be measured with a round




Mimal pluf apgeirancd nobed by I WFown o
grayish lan depasis end slight elecirede wear. This
plug indcabtes The comsel plug best range and
praper air fuel ratio.

Carbon Touliag distinguished by dey, flulfy black
carban depeaity wihich may be ceuskd by @ oveEr-

nch apslusd minfoe, encessive hand choRing,
clogped air Fiter, of ssceamas lidliag, &

Of fogling indicated by wel, oly depasits cained by
fen mych ail in the mis, A hofle pleag femparanly
mduces all depocie, bid o plug thaf ic bea hod lesde
16 peeigailion afkd pozsible anging danags.

Red, tvows, yellow, sad white coatiegs coused by
Panl and oil additives, Suck sddilivis dbouls] nol be
used or damage well resub.

Shiny pellow glare iralalnd coas I8 csised whan
the powdery deposits fom fuel and oil sddiee
meill. Meling necin dunng hard accsleralion aSer
praksnged mling. This glare comdusts efepiraity snd
shorly ool T plug. Mald Eha use of sdddkses
ol all limes

Owerhtated plug @dicats] by Burmed or bladensd
inguladod (ip and badly ween alichode, Thiz conli-
lioa may b= cxewsd by preipmibon, cocling wyebes
dalaciy, bign wirTuel raliin o oetans losl of ol
sdvanced sgniien Smmg.

St Hig et preinn eearteey oF A eark Plag Diviesn, Soeene Metes Corpeniie,

B Ll e g e
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gge and set it 0.024-0,028 in, (6-7mm)
] 17.

MOTE: A short piece of fuel lne can
be wred o install the plug initially in
areas where ipace is a problem.

CONDENSER (CAFACITOR)

The condenser (capaciior) is a sealed unit and
requires no maintenance. Be dure the connec-
tions are clean and tight,

The oaly possible proper test is to measure
the resistance of the insulation with an ohm-
meter, The value shoubd be 5000 ohms. A
make-tho test is to charge the capacitor by hook-
ing the leads, or case and lead, to o battery.
Alier a few seconds, touch the leads together,
or lead to case, and check for a spark, as shown
in Figure 18. A damaged capacitor won't store
electricity or spark.

en heat and corrosion can cause the plug
il In the head makimg removal difficult.
~use force: the head i easily damaged.
§ the proper way to replace a plug.

i ait any debiis which has collected in
park plug wells. It could fall into the I-Els:
ause severe damage. "
iy remove the spark plug leads by pull-
g and out on the cap, Don’t jerk the wires
all on the wire itself,

pply penetrating oil to the base of the plug
allow it to work into the threads.

gck out the plugs with & socker'that has a
T insert designed to grip the insulator. Be
il not 1o drop the plugs where they could
me lodged

Clean the seating arca after removal and
I 'ﬂ.'ﬂﬂh o the theeads o :'llu.ﬂi.f_lf Tulure

the tips af the plugs with a sandhlasting

Ehine (some gas stations have them) or with

vite brush and solvent.

wse a new gasker if old plugs are to

e after cleaning.

. the plag in finger-tight and tighten 4
more with a wrench. Further tightening

Mlatten the gasket and cawse binding.

O,

Maost mechanics prefer io discard the con-
densers and replace them with new ones during

enging tune-up,

BREAKER POINTS

Check that the insulaiion boiween ihe brenker
contacts and the contact breaker base is not
defective. A shori-circuit will prevent the
motor from ronning. To tect for this condi-
tiom, disconmect the wire or wires on the points,
and with the polais sill Mocked open, measure
insulation resistance between the movable point
and a pood ground, using e highest range on
the chmmeter. If there is any indication at all on

the ohmmeter, the points are shorted,

Contact surfaces may become pitted or worn
from normal wse, See Figure 19, If they are not
too damaged, they can be dressed with a fow
strokes of a clean point file. Do not use sand-
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piper, as particles may remain on the points and
Ciase B.l'l;il'l‘ wnal I.1|.:|r.|1i.11]_. I a few strokes of a
file don't smooth the points completely, they
will have to be replaced,

¥l or dirt may get on the points, resulting in
premature failure. Common causes for this con-
dition are defective crankshafl seals, improper
lubrication af the rubbing block, or lack of care
when the crankcase cover B removed and
replaced.

If the point spring is weak or broken, the
points will bounce, causing misfiring at high
speeds,

Adjusdmeni=—1.5-2 hp

(Strobe Light Method)

1. The magneio must remain on the moter bat
the fiywheel should be removed for proper
adjustment. a

2 Rotate the crankshafi by hand until the
breaker arm rests on the high point of the com
(points full open), Rodate the crankshaft in a
clockwise direction only to avoid damaging the
waler pump impeller.

3. Loosen the locking screws and turn the
eocentrie serew (o0 produce a gap of 00021 i, at
the points as shown in Figure 20, Tighten the
lecking screw while holding the adjuster stable,
Recheck the gap 1o make sure it hasn't shifted,
Mew points should be gapped to 0.022 in. 1o
" prowide for initinl seating. Check the gap of
new points afler a few hours of running.

4. Check the Aywheel and crankshaft tapers for
nicks, burrs, or traces of ail. Clean these with
solvent and blow dry if necessary, Don't allow
eolvent o enter the oiler wick.

5. Replace the fywheel and check for proper
spark. Lay the spark plug against the emgine
case to provide a ground and keep the electrods

about ¥4 in. away. Don't touch the plag
with your bare hands while conducting the et
Rotate the engine and note if there is a fat, Bl
spark accompanied by a sharp cracking nofss
If o, the system is good, If not, check as de
scribed in Electrical section of Chapter T
6. Screw the spark plug back into its hole and
reconnect the high tension lead. Make sure
connection is firm, Check the Spark Plieg section
of this chapier for more details on spark plegs
and their installation, -
7. Start the modor and set the idle to 1,000 rp

Hook up a timing light, follow instructions
that unit, nnd make sure that the Aywheel G
mark lines up between the 2 marks on the arma

ture plate. See Figure 21.

Adjustment—1.5-2 hp (Static Method)
1. The magneto must remain on the motor and
the fAywheel should be remowed for proper
adjusiment. :
2., Disconnect all leads from the breaker pemt
assembly. Connect a meter or test light betwesn
the forward breaker point terminal amd the
breaker plaie as shown in Figure 22, If a staic
timing light or meter is unavailable, procesd as
outlined in the adjustment sequence using 8
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strobe light. Maturally a strobe won't be used
but Seps 2 thirough 6 are applicable 1o this
procedure. The strobe is used to double check
the setting and o set the points more accuralely
3. Connect special iming fixiure Mo, 376969
anio the crankshaft a: shown in Fi;gunz 23
Rotate the crank clockwise until the timing
mark “T* |s aligned with the first af 2 marks on
the armalure plate

4, Move the pomter back and [orth unntl the
precise instani that the poinis open is deter-
mined. This pounl should be between the 2
marks on the armature plate and will be indi-
caled by the light or meter. (Some mechanics
now wse “buzz boxes” to produce an audible
tone instead of a light when the polnts open.)
5. Adjust the points until the tming Is correct,
See ["h,ure Zd. Il new poants are instalbed, set
the timing for the points to open at the first mark
o albow for inickal seating and wear.

6. Recheck timing as previously described
in skeps 3-3

7. Check the flvwhesl and crankshaft tapers for
nicks, burre, or traces of oll. Clean with solvenit
1f meeded 'h-:ing careful to awvoad the oaler wick,

il
2 -
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¥, Screw the spark plug back info it hole ad
reconnect the high tension lead, Make sure the
connection is firm. Check the Spark Pluyg section
ol this chapter for more detailed information

il 5P rk |'|||,|B-s

Adjusiment (3 through 33 hp Engines)

The static and strobe light breaker point ad-
jusiment procedures outlined previously for
the 1.5-2 hp engines applics to the rest af the
I'.‘I'Isitlw-"i i the line. The only difference & 8
that 2-cylinder engines have 2 sets of poing,
plugs, coil, etc. To time these engines, it &
necessary to rotate the crank clockwise 180
and repeal the entire adjustment procedure,

YWhen using a strobe light, wait untl the
second sel of points have been set before slans
ing the enging to check the timing.

aome of the larger engines come equipped
with n ST mark casi on the cam, This s i
simplify the task of finding the spot where the
rubbing block rests on the highest point on the
cnm. Place the mabhing block betwesn the hney
straddling seT mark. See Figure 26,

B. Replace the fiywheel, reconnect the sires to
the points, and check for a proper spark. Lay
the plug against the engine case to provide a
ground, See Figure 25, Keep the elecirode % in,
from the ground point. Don't touch the plug
with your bare hands while conducting this teat
of you will receive a severe shock, Rotate the
enging and note if there is a fat, blue spark and
loud cracking moise, If not, check the Elecirical
Systern portion of Chapter Three.

SHIFT LIME STOPF
Adjustmani
I. The shift lock stop regulates the engine speed
in neutral and reverse gear fo avoid over
revving and possible engine damage. It B il
tached to the shift lock lever and hub assemhbly
by 2 screws as shown in Figure 27.
2, Pull power should be available in forwand
gear. High speed for neutral should be just
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above 3,000 rpm and well below 4,000 rpm.
The speed range for reverse should fall be-
tween 2,500 and 3. 500 rpm. If adjustment is
mibcated, loosen the 2 screws shown in 'FI'-
wre 28 and move the stop fore or aft ontil the
specified spead is achieved., Tighten the screws
and recheck rpm to make sure that it falls within

accepied limits,

Salety Swilches
If the motor is in neutral and the throdile is
suddenly shut off, then the crankcase vacuum
may become abnormally high. When this oocurs,
it will cause erratic carburetion and excesive
rpm possibly domaging the engine. The safcty
switch can sense this sudden, irregular condi-
tion and will short out the plug until the speed
decreases. Oecasionally this switch will need
adjmetmenl ag otlimed balow.
I. Hook an ohmmeter ar test light io the
gwrlch leads,
2. Mddjuat the switch on its bracket so thal U
meeted shows continuity, closed circuit, when the
plunger is an the midpaint o the slope of the
shifter lock stop as shown in Figure 29.

®

Stop shifter
losck

_—

.--\.

.' 4 /mu'l.urupl.lbu
: assembly

‘Hu!m’

Boss on cylindes far guiding
shifter lock

Tha sately gwitch shauld be sdjusted to
make contact when tha shifter lock slop
on the armalture plate agsambBly s placsd
in the proper dimensianal refaticnship
with the shifter bock gusde box on the

cylinder, as shawn abowe.

3. If the swiich doesn't work, check the vacuum
haose at the manifold for leaks. Al remove the
hose amd check the manifold hole with a
Mo, T& drill

4, Connect a test light between the switch ter-
minal and groond. Allnrnaling vacuum and
pressure will indicate that the switch s working
properly.

5. I switch Mumctioning is erratic, disassemible
the unit and inspect the diaphragm and contacts.
6. Repair or replace any paris as needed and
regscemble.

NEUTRAL START SWITCH
(%.9-15 Horsepower)

Adjustmeni

The neutral start switch adjustment 14 possible
only if the manual interlock cam, bockout lever,
and hub adjustments are correct, IF these have
been disturbed, adjust, Then proceed o adjust
switch as follows,
1. 3hifi into mewtral.
AFOLGr WiTe.

2. Connecl a continuity light beiween the red
starter motor wire and red hnllcr_l,- cahle

Disconnect red starter
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CUT-OUT SWITCH GROUP
1. Cutout bedy and sippls T. Tabing 13, Screw
1. Nut & Scew 14. Screw
3. Locknat 3. Spring 1h, Serew
4. Weshar - Ik Diaphragm and plale 16. Laad
3. Washer " 11, Geakst 17, Hose
E. Washer 12, Adapler 1B, Clamp

— 17

3. Press the starter button. The light should
light with gears in neutral.

4. Shift 10 forward and reverse, The light
should go out.

3. Remove and swing fuel pump out of the way,
Locsen switch scrows,

fi. Center the plunger on the switch with the
lobe on the lockout*lever (gearshift in neutral)
and raise the swich 1o depress the plunger be-
tween 0090 1o 0,150 in. (3/32-5/32 in.).
Tighten screws. Press the starter button and the

continuity light should light. Shilt into forward
and reverse. The light should go out before
engaging forward or reverse,

DECARBONIZATION

After an engine has been run for many hours
it will probably require the removal of carbon
from the piston crown and cylinder head, The
best way 1o detect this need i if the engine has
shown progressively worsening preignition or &
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gradual boss of power, Several new producis are
now being marketed to allow the “lazy man's"
gpproach to decarbonizing without the need of
iearing the engine down, These products will
mot be as thorough, but can be used periodically.
The procedure for their use i as follows,

I. Start and warm the engine to normal oper-
ating temperatuns.

2. Slowly pour 10 cunces of cleaner into the
carburetor with the engine running at a fast
idle of 1,500 rpm.

1. Slowly incrense the speed of the engine and
kill it by dumping in the remaining liquid.

4. Let the engine stand for 4 hour with the
liguid still in the cylindes.

5. Btart the engine and run § at foll throttle,
under lnad, for at least five minutes to clear ot
the system and remove the last traces of fluid.
If this fails to completely decarbonize the oyl-
inder then you will have fo remove the head 2
oullined in Chapter Six.

WINTER STORAGE

If fuel is lef in the engine during the winter
it can become gummy and senowsdyghamper
performance or cause expensive repair bills.
Likewise, water left in the cooling syatem could
cigse excessive corrosion, or freeze and cxpand,
cracking engine components, The following pro-
cedure should be lollowed for safe winber
storage and fewer maintcnance problems in
the spring.

1. Check and replace the oil in the crankcase.
Used oil could contain harmiul scids,

2. Start and warm the engine, Run it ai half
throftle and stall with approximately 2 ounces
of misl peeventative oil injected in the carbu-
reter, In gpring, the plugs should be cleansd o
replaced since they will have been fouled by oil.
Ao Drain the fusl fank of any Twel mix and 151
with a few ounces of engine oll, Swizzle the ol
around 1o coat the 1ank walls and drain off the
excess. In springtime this livile oil will mix with
the gas and be unnoticed but will prevent st
from forming during storage.

4, Drrain the carburetors and fuel lines.

3. Dvain the cooling system a5 previously
described.

6. If the engine B to be stored on the boar, i
it back so that the prop and any part of the
engme is clenr of the water.

7. Purchase or fabricate a cover to keep mods-
ture and dust off. Mever use plain plastic sheeting
for this purpose. Plastic can't breathe and will
trap moisture, promoting rest and mildew,

&, Disconnect the negative terminal of the bai-
tery and make arrangements to charge it at least
once a month. If the battery is allowed 1o dis-
charge completely, it will never hold a charge
satisfactorly,

FUEL PUMP

Refer to Chapter Four for service procedures
for the fuel pump.

FUEL FILTER

Even the most minute particle of dint can
cause carburction problems if caught in one of
the jet orifices. All engines are equipped with
filters to trap dirt particles. This screen should
be checked and cleaned periodically. The best
time is of the beginning of each day’s running. It
should become a habitual part of other main-
LEnmCe.

On one-cylinder engines, the filer s located
inside the fuel tank and is a part of the coa-
mecior. Below the filter is a fuel petonck.

Un Z-cylinder cngines, the filier is Iocated on
the fuel pump. Replace the gasket after cleaning
to gliminate any chance of leakage. Refer o
Figure 31.

DESALINIZEATION (SALT WATER
RUNNING MAINTENANCE)

Prolonged mnning in the ocean will even-
tally lead 1o a buildup of sali and minerals
around the water jackets and in the cooling sys-
tem passages. These deposits can build up to the
point that cooling water is completely shuat off.
The result will he the dectrocting of the engime
The engines are treated to minimize rusting bt
total neglect negates this precaution. The fol-
lowing steps should be performed regularly o




1. Fusl pemp xsemibly fi. Gashel

2. Gashost T. Screw

3. FiHer screen B, Hias

&, Cap . Mo

. Screw 10, Clanp sbrap

protect the appearance and operation of the
enpine ueed in the oeean.

I. Flush the outside of the engine with fresh
water washing with mild saap if necessary. Run
freeh water through the engine to wash out
minerals,

2. Spray the cylinder head and external |:|a.1'|:r.
with rust preventative.

1. Paolizh the fnish with ouiomotive clenner wix
to remove oxidation and protect the paint,

4. [sconnect the negative battery terminal
(ground strap) whenewver the engine is stored of
the boat docked for prodonged periods. There s
coough keakage to completely drain a healthy
battery.

5, Lubricate all moving parts frequently to pre-
vent galling and corrosion. All iron or steel parts
arg particularly susceptible 10 corrosion when
eapoacd (o sall waler or sga air,

6. Keep the motor in an upright position after
Rushing or normal wse to facilitate drainage.
Water could enter the cylinder through the ex-

haust pors oF fedlain i passages causing
COTTOsion,

MUTOR INSTALLATION

I. Refer to the section of this chapter which

refers to lifting the motor. Place s molor so

that it is centered on the transom (rear) of the
boat. Tighten the clamp serews by hand until
snug, never use tools, After 15 minutes of run-
njng tiewe, check the wrews for IiFhl:nl.:;,s_ Qe
Figure 32

2. A safety chain should be connected 1o keep
from losing the motor overboard, Coaneet the

chain to a transom plate (available as a deale
option for mounting on the boar)

Batlery

Sce the section af this chapier that refers o
battery care mnd changmg prior o insiallation
If electrical accessories are to be mwialled, hook
them directly 1o the battery terminals instead of
o the charging system or damage will resuli. If
the motor is 1o he ron entively withowt & banery
then no extra equipment may be wsed. If the
battery should quit functioning and it's neces.
sy o move the boat, disconnect all of the
nccessories first.
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 Remsobe Control { Acoessory]

Refer any such installation to a dealer, Acces-
sory ilems aren’t covered by this manual becauwse
of their complexily m nstallation and the vast
number of ilems available,

Fropeller

The propeller that comes on these engines is
corect for most boats under most conditions.
However, some boat /motor combinations could
be improved upon by a different propeller.

The engine rpm under foll throttke with the
motor properly trimmed is the best indicator.
I the rpm is near the top limit, then the com-
bination is correct, The best way to tell engine
speed i3 with & tachomeler, Consule vour dealer
far the iden] combination for your boat or refer
io ihe specifications table in this manual. For
more detail, see Chapter Seven,

Tiltimg

A il bewer 15 provaded on the starboard stern
bracket io release the reverse lock and allow full
or pariial wli.

IU's sometimes necessary o tilt the motor up
while running to avoid boiioming in shallow
wialer. While TUNOILE in thie mode, 111E1.'H
attempt fo run the engine al full ar even partial
throdile. The engine could easily overmev or
ovecheat in the shallow, twrbulent water.

I. Hame the lever 1o the TILT (up) position
See Figure 33

£, Ralse the motor o the desined p-l:Eilll.'ll:Il IhillH_
the moior cover grir- A shallow water bracked

15 used fior partial tilt position bt & lock engages

autematically when the motor & in full gl posi-
tion. Se¢ Flgares 34A and 348,

A, Mowve the tilt lever to the RUN (down) p.m.i-
tion ta lower the motor. S2¢ Figure 35, 11 may
be necessary to Hit the modos slightly 1o disen-
gage Lhe i ook,

4. Lower the motor slowly until the mowor s i
rumling pasation and automatic lock Engnges.



Angle Adjustment

The stern bracket has provision for 5 sdjus:-
ments to allow for transem angle and boat load-
ing. The normal position for the angle adjusting
rasl will probably be in the second hole from the
edge of the boar. See Figure 36. However, the
angle should be set for optimum performance
dipending on the circumsiances,

S

The motor should be perpendicular 1w s
water while the throttle is set wide open and
the boal running at full speed.

If the motor i tled two far forward at the
bower unit, the bow will plosw and possibly take
on woder. If the lower unit is tilted too far afi,
the boat will porpoise with o loae i &leerng

Szc Flgure 37. For best performance, the motor
should be positioned so that the boal sits nearly
level in the water when running. Position the
load and passenpers so that the boal mpintsines
the same level atitude.

1. Tur off the motor,

2. Tilt the motor up into the full tilt pesition s
cullined under Tilting, in this chapter,

3. Turn the adjusting rod up and press apainsi
the spring tension Lo place the retainer in the
release position as shown in Figure 36,

4. Shde the rod out and reinstall in the desired
position.

5. Press against the retainer rod spring fension
and turn the rod handle down making sure that
the retainer locks in positson,

b, R{‘plauu the motor in the RUN posithon as ouwl-
leeed uneler T'il'rmg.

MOTOR REMOVAL

|. Dhsconnect the batiery cables on electric star
models. Refer o the Barrery scction of this
chapier for battery care.
2. Dheconnect the safety chain and fuel line.
3. Lift the motor from the baat a8 deseribed in
this :"'h:||'|lr'r uader L r'_fr|'.l|# Motor.
4. Store or work on the motor with the power
head higher than the lower unit. The kwer unit
may still have water trapped which could ruin
thie PORER leeaad,
WARNING
Mever rion the enpine ouf of wilér or
with the propeller remioved av it will

reily Im overhemiing and diwape
ife watier JRumD oF ol deEtraciion.

TRAILERING
The motor should be placed in the full 1l
position o preveni damage while trailering.
Make sure that the il bock is secure o prevenn

the motor from f:l'llinl.l_' while :muclInE aver
rosuph roads,

EMERGEMNCY STARTIMG

If an electrie starer should fail, the motors
are I.'tplliﬂil.'l.l '-'l-'i‘lh hrllllvlllll'l.‘l rogse slarlers. Thig;
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unit is capable of starting the modor even if the
battery is dead or missing since the starting
power comes from special colls in the magneto,

In the unlikely ¢vent that the rope starter rope
should brepk as well, or if it breaks on a stancd-
ard start model, remove the motor covers: The
Broken end of the rope may bo long encugh 1o
grasp and star as usueal,

If the rope is too short, wes & length of nylon
cord of rope as a temporary substituie. Place a
knot in the end of the rope and slip it into the
flywheel noich and weap the remainder around
clockwise. Follow the normal procedure lor
manual starting.

Mever attempd fo start an electric star model
by using jumper cables. The electrical system
is completely different from a car's and will
he daomaged.

LIFTING THE MOTOR

A pripping handle is placed at the halance
point for each of the larger motors. Use this ift
handlé and the rear of the lower motor cover
tor lift or carry, Plage the steering handle in the
position as shown in Figeres 38 aml 3%, Never
wie the tilt grip on the motor cover to lifi of
corry a8 damage will result,




L. LHE braachak

I. Slow position

3. Rear lowar molee ciner
4, Tl grip

CARBURETOR

The carburetor comes from the faciory set up
for most boating conditions. It is assumed that
the midor will be run at, or neas, cea leval, If
the mdor i ram al highl:r albtudes, then it will
be necessary o make adjustments.

Once the carburetor is 21 for a given altitude
it should be left alone. Most home mechanics
make the mistake of suspecting the carbureior
and fiddling with it first when the most usaal
chuss of problems is electrical, Mewer oy with
the carburetor without ‘I'q,:-'llnu-'ing the S8 UenoE
outlined below. Be sure to adjust the seitings
alter any dissesembly ond at perindic intervals

Most owners would be wiss o parform o
complete ng-up and averhaul at the beginning

of esch boating season and as ofien ng neads
dictabe.

Adjusiment {1.5-6 hp)
1. Set the control lever on the STOP position,

2. Movg the control slowly until the cam just
ciuses the throttle w open.

3, Make sure that the leading edge of the cam
follower and the timing mark on the cam are

aligned, See Figure 40.

4. If the setting isn't correct, loosen the set
screws and move the cam so that the throttle
valve closes as the play is taken out of the link-
age. The sening s correct when the rounded
edge of the cam follower is aligned with the
mark on throttle cam just as the throttle Opens.

Needle Adjustment (1.5-6 hp)

1. Back out the bow-speed needle from iis seat
by 13 twrns. Never wse force since the needles
arg easily damaged.

2. Run the high-speed needle info its seat and
back owl approximately 34 turm.

3. Start the engine with the propeller set in &
test tank or in the water, Run the engine at
partial throttle until the engine warms up
completely.

4, Adjust the high-speed needle until the rpm
rises to its peak at that throtthe setting. Allow 15
seconds for the rpm 1o stabilize.

5. Adjust the low-speed needle for the highest
and smipothest rpm obtainable at the some throt-
the setting as the high-speed needle. Allow 15
seconds fior the rpm 1o stabilize after setting.
6. Repeat the adjusument of the high-speed
needle since it will be affected by Step 5,

7. Pull the low-speed knob off and carclully
position it so that the pointer is facing down and
reinstall. When the cam and needle valves are
sel oorrectly, the engine should bdie at 600 rpm
Check with a tachaometer 1o be sure,

8. The throtth: (ensioner s correct when rpm
remaing constant and the throttle lever retaine
bts position, To adjust, set the ension screw as
needed as shown in Figure 41. The throule
should never be set for “hands ol operation.

Adjustment (0.5-35 hyp)

. Loosen the adjustment screw for the cam
fcllower as shown in Figare 42,

I, Move the follower until it makes contact with
the thromle control cam. Turn the throttle on or
rofate the magneto until the timing mark on the
throttle and on the cam follower are aligned.

3. Check the thootile valve o o sure that it is
closed and rotate the throttle lever moller wntil
it resis .Eguil:u-.l ihe follower,
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4, Tighten the throtte lever to the shaft 1o keep
it from shifting. Make sure thal the scing
hasn"t shifted while tghtenng. |he throtile valwe
should start to open as the mark on the cam
pasacs over the center of the raller

. Follow the Fll'l:h.'\'!'ﬁl.lrl' used [or adjusting the
low-speed needle on 1.5-6 hp engines except
turn the needle out ¥ of o tum from its s&al.




Adjusiment (33 hp)

1. Tum the throtle on untl] the tUming mark on
the throtile cam is aligned with the projection
o the sntake manifobd as shown in Figare 43,

Manilald
projectian

2, Check that the throitle valve is closed and
that the cam follower is wouching the cam. IF not,
procesd as [ollows.

A, Turn on the throttle unti] the armatere plate
cam and the raised projection on the intake
manifold are aligned as shown in Figure 43,
4, Muake sure thot the throttle valve is closed
and loosen the throtile arm clamp screw,. Posi-
tion the cam follower 1o touch the cim and
tighten the screw, Make sure that the setting
didn't change. 5Sec Flgore 44

8. Advance the throtile v make sure that the
throtile valve opens as the tming mark on the
Cam posses thin r\.rrli.l:'li..ln on the mapnifold r\.h|1.'\-
Readjust if necessary. -

6. Set the high- and low-speed neadles as ouls
linegl for the 1.5-6 hp engines except tum the

ks of aturm and the low-
speed peedle 194, Remvove the knobs on the
conirol panegl and position o point up o WS
instamoe and reinstall. Be careful to not disbark
the necdle settings when reinstalling the knobs,

high-speed needle oul



CHAPTER THREE

TROUBLESHOOTING

Trouhleshooting mechanical problems can be
relatively simple if you use orderly procedures
and keep a few basic principles in mind

The troubleshooting procedures in this chap-
fer analvze iypical symptoms, and show logical
miethads of isolating causes, These are not the
only methods, There may be several ways o
solve a problem, but only a systematicfmethod-
ical approach can guarantee success.

Mever assume anything. Don't ovetbeok the
obvious. If you are running along and the en-
ging suddenly quits, check the ecasiest, most
accessible problem spois first, Is there gasoline
in the tank? Is the gas petcock in the oN posi-
tion? Has a spark plup wire f#lien off? Check
the ignition switch.

If nothing obvious turns up M & Ccursory
check, look a little further. Leaming to recog-
pize and describe symptoms will make repairs
cosler for you or o mechanic st the abog. De-
seribe  problems gecurately and fully, Saying
that, “ii won't run,” isn't the same as saying,
“it guit at high spesd and wouldn't start,” or
that “it sat in my garage for 3 months snd
then wouldn't start.”

Gather ai many symptoms together as possi-
e to aid in diagnesis, Mote whether the engine
lost power gradually or all at once, what colos
smoke (if any) came from the exhaust, and so

on. Remember that the more complicated an
engine is, the easier it is to troubleshoot beca use
symiptoms point o specific problems.

After the symptoms are defined, areas which
could cause the problems are tested and ana-
Ivzed. Guessing at the cause of a problem may
provide the solutkon, but it can casily lead 1o
frustration, wasted time, and a series of expen-
sive, unnecessary parls replacements.

You don't need fancy equipment or com pli-
cated fest gear to determine whether repairs can
be attempted at home. A few simple checks
could save a large repair bill and time lost while
the engine sits in a dealer’s service department.
O the other hand, be realistic and dons't attempd
repairs beyond your abilities. Serviee depart-
ments tend to charge heavily for putting fo-
gether a disassembled engine that may have been
abused. Some won't even iake on sach a job—so
use commen sense, don't get in over your head.

OPFERATING REQIUTREMENTS

An enging nesds 3 basics 1o run properly:
correct gas/air mixture, compression, and a
spark at the right time, If one or more are mss-
ing, the engine wan't run. The clectrical system
is the weakest link of the 3 basics. More prob-
lems result from elecirical breakdowns ihan




ystem clhapler for rthe specific car-
higreror  ofrcuits  imvalved., Misfirag
wmder feavy foad, ar wiken ﬂn‘drrﬂrirlg.
ie wawally couged by a fardey spaek plug.

FLAT SFOTS

If the engine seems o die momentarily when
the throttle is opened and then recowers, check
for a dirty main jet in the carburetor, water
in the fuel, or an ul;tl:i.uﬂ!.' lean mdxtune.

POWER LOSS
Poos condition of rings, piston, or cylinder
will cause a lack of power and speed. lgnition
timing should be checked.

OVERHEATIMNG

If the engine seems {0 run oo hot all the tme,
be sure you are nod idling it for long periods.
These engines are not designed o operate at a
standstill for any length of time. A spark plug
al the wrong heat range can burn a piston. An
excessively lean gas mixiure may ciuse over-
heating. Check ignition timing. Broken or worn
rings may permit compression gases to leak
past them, heating head and cylinder exces-
sively, Check oil level and use the priper grade
lubricants.

ENGINE NIMSES

Experience is needed o diagniose accurately
in this area, Maoises are hard o differentiate and
harder yei o describe, Deepl knocking noises
usually mean main bearing failure. A slapping
nolse generally comes from a loose pistion. A
light knocking neise during acceleration may be
a bad connecting rod bearing. Pinging should
bz corrected immediately or damage o the
pistom will result, A compression leak at the
head-cylinder joint will sound like a rapid
on=pnd-off squeal.

FISTON SEIZURE

Piston seizaire is caused by incorrect piston
clearances when fitted, fitting rings with im-
proper end gap, oo thin an oil being used,
ingoreect apark plog heat range, or ncorneci

ignitiom timing. Owerheating from any cause may
résull in selFire.

EXCESSIVE VIBRATION

Excessive vibration may be caused by loose
medor maunis, Waarm l'uzurin]}:. or a gznrrp.ll]r
poor running engine.

FUEL PUMPF (3-13 hp)

Conduct test im & tes1 tank or on the boat in
the witer.

1. Connect a fuel pressure gauge between the
carburetor and fuel pumgp (sce Flgure 1)

Pusmp undar best @

Cogine 1,

Hisi and primer bulb assembly

2. Loosen fuel tank gas cap momentarily 1o

. release any pressure that may have built up.

3. Start motor and observe gauge. Pump pres-
sures should read as in Table 1.

Table 1 FUEL PUMP PRESEURE
B0 rpm 1 jpsi
2, 500-3,0:0 rpim 1.5 psi
4,500 rpm 2.5 psl

ELECTRICAL PROBLEMS

A dead battery or one which discharges
quickly may be cawsed by a faulty alternator or
rectifier, Check for loose or corroded terminals.
Shoried battery cells or broken lerminals will
keep a battery from charging. Low water level
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will decrease a battery’s capacity, A battery beft
uncharged after mstallation will sulphate, ren-
dering it useless.

A majority of electrical problems are caused
by loose or corroded ground connections. Check
those first, and then substitute known good units
for easier roubleshooting,

T determine mccurately the conditbon of the
components of the electrical system, an lgnition
analyzer should be wsed. Without the use of
such test equipment, codls, condensers, or point
assemblles may be reploced needlessly. Refer
such work 10 a dealer. Simple checks can be
performed with inexpensive equipment.

MAGNETD

Remove spark plug wires. Grasp the wire by
the rubber boot amd twist off counterclockwise.

Crank engine with starter or by rope. Hold
the cap Y inch from the plug end using a cloth
or other insulation 1o keep from getting a shock,

A strong, blue spark indicates that the mag-
neto and coll ane probably in good condition.
Proceed with the next step if there is no spark.

Igndtion Cail
I. Remove the ignition coil for testing with an
ohmmeter or test light,

2. Check the primary coil black /white wire for
continuily with a probe.

3. Check the secondary coil for continuity be-
tween bracket and high tension wire. If there is
no continuity, replace the coil.

4, Check the condenser, as previously de-
scribed, If the capachy or insulation resistance
is bess than specified, replace the coil.

Sindor Tesi

1. Set ohmmeter on lowest oHMS scale.

2. Connect the ohmmeter to the leads of the
stator as shown in Flgure 2, The reading shiou ld
he 0.25-0.45 ohms.

3, Move the chmmeter lead from the vellow
stator lead, as shown at point | in Figure 2, and
connect it o yellow /grey wire at point 2. This
regding should also be 0,25-0.45 chms,

4, Conneet the Back ohmmeter lead 1o point 2
and red to point 3 a8 in Figure 2, The ohmmeter
should read infinity indicating an open circuit.
If any other reading is indicated then the stator
is shorting 1o ground.

Rectifier Tesl

1. Connect one lead of the ohmmeter o the
yellow, grey bead of the rectifier and the other
ohmmeter lead w0 the case (ground). Refer o
“'r: A for a schematic of the rectifier.

2. Make note of the reading on the ohmmeter.

Q)

- Yalla, Blus Tallom /grey
Steps 1 and 2 Shep 3 Tl ™ Termingl
lo ehiy fcak b ahmes scale -1
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3. Reverse the ohmmeter leads or the polarisy
switch and agnin check the reading. If the rend-
ing wak the same in bbb direstions, the diode is
faulty and should be replaced. A diode works
like & one-way switch and only permits curnent
to flow in one direction. A zero reading in one
direction and infinity in the other is correel,

4. Repeat the preceding test for the vellow lead
and ground; yellow/grey lead and ground;
yellow,/blue lead and ground; red and vellow
leads; red and yellow/blue leads. Each of the
wire pairs will have similar results and indicate
a different portion of the rectifier,

Starter System e

Check the remainder of the elecirical svsiem,
including the battery, all connections and leads
for worn insulation prior to testing the starier.
Refer i Figuee d for the following stepe.
1. Locate the safety switch at check point 1 and
remove the white wire. Conne@® a 12-valt test
Hght between ground (the engine case) and the
white wire,
2. Turn the ignition switch on. The light should
COME 4.
3. I light doesn™t come on, proceed 1o Step 7
4. If the light does glow, connect the white wire
onto the switch with the test light still connected.
5. Turn the switch on ta the €Ty position. If
the light docsn’t come on this fime, procesd
to Step 16.
6. If the light dfes come on, then the switch is
nat connected properly or is faulty, The throltle
may also be advanced too far for it w function

properly.

MNOTE: fn rhe folfowing steps rurn Eey
tr OFF posifion prior e conaecting
ar diveanmecting the lght fo avold ge
ting @ shock.

7. Connect the test light at check point 2. If
the light comes on, the wire Is not making coms
toat between peints 1 and 2.

8. If it docsn't light, proceed to Step 9. _
9. Connect the tect Tight at chack point 311 the
bight comme om e Uae subenwid swinch Is fasdy,
10 If the light doesn™t come on then pnﬂ.
to the next step, :
I1. Connect the test light at check point 4. If
the light comes on then the wire beiwees
inls 3 and 215 not connected.
12, If the light doesn't come on then proceed
1o the next step. 2
13. Connect the test light at check point 5. 1f the
light comes on then the switch is faulty. [
14, If there s no light then proceed 1o the
mext slep, :
15, Connect the test light at check point 6. IF
the light doesn™t come on, check for an open
circuit between the point and the batiery. -
6. Connect light between ternunals A and B,
I7. With switch off, the light should come on.
1%, If the est light comes on with the switch in
the START puosition then the solenoid is faulty,

THROUBLESHOOTING GUIDE 3
Table 2 summarizes the troubleshooting pro-
cess, Use it to outline possible problem areas,
then refer to specific chapter or section invo
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Table 3 TROUBLESHOOTING GLUIDE

Itmm Problem or Causs

Things to Chack

Maotar won't start Fuel systam

Fual petoock closed

Faulty fuel systam

Vent cap closed

Fual filter clogged

Throttie closed

Enging fanded

Funl deterioration fram age

Ignition systam

g oy adjusted can &nd) or linkaga
Flyahael key shaaned
Braakar cam imvartad

Loas of power Fual tank

Pelcosk reatricted
Fusal lina faulty
Filtar filled with dirt
Weant cloasd

Carburetor

Poaar Fusl mix {usaially too msch oil)

Loaa dus ko aititude and consoquerdtal
carburetion change

Adjustment (foo Ach—anging smokes;
ton lean—engine backfins)

Choke maHunction

Float setting Incurrect

Inlat mandla worn of sticking

Air leaks at manifold or gaskets

Stuck piston rings

Seared cylindar or psstan

Carbwretor and magreto synchranization
Paar comprassian (warm rings)

Arnkan read vslvae {Aackfinng)
Excessive carban on pistan feylndes head

Creerheating

Leakags &b axhaust cowr gasket

Improper water tube Installstion

Woarn pump charmbesr

Leaking bead gasket {look far wates in
cylindar or 8 warpad head)

Poor ignition timing

Carben buildup an piston feylinder haad

Walsr passages obsiructed

Biw 'hlgerl @ nibtrie fae

Damaged purmp impaibar 3

Imprapary installed poesr heed or gk

Exhaust gas antaring
CRN Fer

Lowar bearing housing screws loose
Cah@ust MHIsing cracisd)

Exhaust cower screws leaking
Cower plabe gaskat damagad
Exhausi ralial opaning chatruscied

Lower unit

Vibration (bant propsliar)
-I::nﬂld exhaust authet




CHAPTER FOUR

FUEL SYSTEM

For proper operation, a gasoline engine must
b supplicd with fuel and air mixed in the proper
proportions by weight. A mixture in which there
is excess fuel is sabd 10 be rich. A bean mixture
i5 one which contains msufficlent fuel. 1t is the
function of the carburetors io supply the proper
mixture fo the engine under all operating
conditions.

CARBURETOR OFERATION

The gssential functional parts are a fleat and
float valve mechanism for maintaining a con-
stant fuel level in the foat b-umrl.a system for
supplying fuel at low speeds, a main fuel system
which supplies the engine at mediom and high
speeds, and a choke system, which supplics the
very rich mixture necded to start & cold engine.
The operation of each system s discussed in
the following paragraphs.

Figure 1 illustrates a typical float mechanism,
Proper operation of the carburetor is dependent
on maintaining & constant fuel level in the car-
bureter bowl. As fuel is drawn from the float
baowl, the float level drops, When the float drops,
the floot volve moves away from ite eeat and
allows Tuel to Bow past the valve and seak into
the float bowl. As this oceurs, the foat s then
raised, pressing the valve against its seat, thereby

I T
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ghutting off the flow of fuel. It can be seen from
this discussion that a small piece of dirt can be
trapped between the valve and seal, preventing
the valve from closing and allewing fusl 1o rse
beyond the normal level, resulting in fooding.
Figure 2 illustrates this conditbon.

O the upsiroke of the piston a vacuum s °
created which causes fuel to be drawn inte the
throat of the carburetor,

The fugl is atomized by air rushing past the
needles, The flow b determined by the size of
the needle jet and i regulated 10 prosluce @
mixture ratio of 12:1 at high speeds and 8:1 a1
bower idling speeds

All engines are produced now with adjustable
needle jets which automatically compensaie for
altitude changes over a limited range.
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The throttle valve can cul down on the
amouni of air and gas entering the cvlinder to
control the rpm of the engine owver its enfine
operating range from 1cke 1o hegh '\.Fu.'ﬂ,!

A choke valve i incorporated 1o produce a
richer than normal mix of Duel and asr wnil the
motor warms up comphetely,

The throat of a carburetor is often called a
“harrel ¥ A oagle-harne] carhiretor hae only
one  throat, Two-barrel carburelors hawve 2
throats, 3 complete sets of metering devices, but
wnuly o Boat Dol and foal.

The reed walves operate wigh the demands of
the enging. As the throfile opens, a vacuum 15
cremie] which couses the leaves, or reeds as
they are often called, to open and allow in fuel
and air. The design of the valves & such that
they will only operate in one direction so that
backfiring, and the inheremt engine damage, is
minirmized, See Figores A pmad 3B for details of
a typical reed walve.

FUEL SYSTEM [GAS TANK,
CARBURETOR, REED VALVES) -

Removal | Installation (1.5-2 hp)

i. Shut off the fuel sapply ai the valve.
2. Remove the low-speed controd knob

3. Remove starter as outlined in Chapter Eight

4. Digconnect the foezl line.

5. Remove carburetos control panel

. Remove fuel tank support bracket at the
eylinder head

7. Align the speed control lever with the slof in
the support bracket and remove the air cleaner,
fuzl tank, and support bracket.

8. Remove the auaching nuts and carburcior
as shown in Figure 4,

9. Remove the imtake mamfold, reed valves,
and gaskets from the cyvlinder head. See Figore 5.
10, Pull out the 2 retamers and remosve the (uel
tank as shown in Figure §.
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| AL 1] precedi P L{¥] £
hgim i mm i @l purts mod e new guske

where necessary

Remsesal! Installadben (X6 hp Engines|
Shut ofT Tuel ai the valw

¥ Henwowe 1he Fisvior ©ow

W Homaove highs and lowsspeed knobs

Ly I

1. Bemiove the cotter pan and choke knok o
v i Figuee 7
5. Kemowve the

cam follower spring from the
A, IDiscemnec? the Toe] hose, See l'iﬁhll‘-l"l'l-

i keis, pmd

Remove the intike manifiold,
e wvalve assemhbly Trom ahe paoower head a
hewwin i Fipore 9
clure o

o clean all pars and install |

§ HReverse the proed maizll Boing sur

cuh paskeis

Waimos il lmsdallation (9 5 hp Engines)

IFecommect the fuel ling at the caorburetor

iFigar: 141

2 Ll the mosl from the bellerank 10 disconnect
he choke
1. Unhisok  ihe

neeidle cahle.

pring  from  the  low-speed

1, Eemove low -i'-.'.'-l kieoh and feed the end of
the cable through the comiral panel

5, Bomaove the cadbarercse from iniake manifold



FUEL SYSTEM

Irtake mansdok
CAR ST

Intake
rianslali

Cilip SCMPW
{hidden]

Intake manifald
CHp SCTEw
{hiddan)

Last plats
amsembly

Irtake

il

6. Remove the intake manifold and reed valve
plate from the crankcase as shown i Figure 11.

: <y ‘!"-- -|-- Flat

One hiex head screw
wirsder carbusetar

Lise new

Reverse the procedurs to install
gaskets and clean all parts thoroughly. Tighten
the Hat=head screw prvor 1o the hex-head screws
when installing the carburetor to avoid warping
Do ned install the :|1mx-h|'|:'|'|| kb

the body
until after the carburetor has been adjusied

8. Refer 1o Chapler T'wo for carburetor adjuast
ment and svnchronization,

Removal /Installation (9.9-15 hp Engines)

1. Shut off the fuel at the valve
2. Remowve the low-speed knob from the eable,

3, Refer 1o Figure 12 and remove the air

"1I|I.'IH. Tl SLFYER.

4. Remove the air silencer base from the car
Seo Fgure 13,

brarsian




. Remove choke detent as shown in Figure 14,
Fisconnect the chake lever and réemowe the shalt
{from the lower molor cover

6. Remove the aarter (see Chapter Eight).

7. Disconnect the cam follower from the starer
lock-ot pawl spring. See Figure 15, Mote the
location of the link in the lever

&. Remove the carburetor, Filhk ef, pnd link from
the manifold as an assembly. Mote the location

Caim
follower

of the link on the lever as shown i Figures 16
ared 17. The link must be installed in the throttles
lever first during asembly since the starter bock-
oul bracket interferss with 115 installataon later.

9. Disconnect the fuel hose from the carburelon.




FUEL SYSTEM

@

Cam follpwer

Lifik

Sohic i bl

10. Remove the iniake manifodd as shown in
Figure 18,

11. Remove the med valve plate and gasket
from the crankcase.

1. Reverse the remdoval procedure Lo msiall

the carbureior, reed wvalves, and silencer. Be

SUME 10 usc [heW guﬂ:lwh |Jl.||:i||1.' assemiby anel
clean all parts carciully.

Removal/ Installation {18-25 hp Engines)

1. Shut off fuel supply.

2. Remowve choke lever. Lift up on the chokss
arm 1o remove the coniral knob Trom the car-
bureior. See Figore 19,




1. Chakz arm
2. Contred kagb

3. Remove the low-speed arm from the needle
valve as shown in Flgure 20

4. Remove the air silemcer cover [Mm the car- @ '
buretor body as shown in Figure 20, |
5. Disconnect the cam lollower-to-throtile link. Laad plotn :r\
6. Disconneet tee fuel line from the fucl pump S |

i.,m.-r.in_r: the free end above the Aoal chamber 1o
]:Il."-. cnt I«.|‘|i||.|;.'_:'.

7. Remowe the carburetor apd gasket from the
intake manifold,

B, Bemove the intake manifodd from the power
hend ns shown in Flgure 11

4, Hemove the reed valve assembly and gasket
freom the crankcase

1), Reverse ihe removal procédure to install
being sure to use new gaskets and clean parts.
_l'-\,lJ]uH and synchronize the carburcior as oul-

limed in Chapter Twe of this manual. nigghe
Removal / Insisliation (33 hp Engine 1, Hemove the lever pin at the throttle am am
1. Shut off the Tuel valve. remove the link

3 Disconnect the fuel line at the carburctor as 4. Remove the electric sturter as described il
shown in Fipure 12 Chaples Five.




FUEL SYSTEM

5. Disconnect the choke sodenodd wire at the
screw ferminal and  remowe  the
with ifs paskes.

carburctor

6. Remove the coner pin from the bever lock-
out rodd and remove from the throtile lever.

1. Remove the cutowt switch hose, Remove the
intake manifold from the power head as shown
in Figmre 23,

S

ImEak
migmilold

£ Remove the reed valve assembly and gaske
from the crankcase.

9. Reverse the removal procedure to install
using new gaskels. Adjust and synchronize the

ciarburetor as described in [_'h.apl:ur Twin

CARBURETOR
Disassembly (1.5-6 hp)

1. Drain the carburetor float bowl.

2, Remove the packing nut and the high-speesd
needle as shown in Flgure 24,

3. Remove the float bowl from the chamber.

4. Kemove low-speed valve and paﬁ:l.;l.nu nud
¥ Kemowe hinge |'|i:1. Moat, Noat walve, valve
seat, and gasket,

6. Refer to Figure 24 10 remove the high-speed
nozxle and boss gasket,

7. Clean all parts to free them of pom and
varnish deposits. Replace any parls which are
|1|.'|'-.'i-:ruxl_'.- defective, See the section titked Clean-
ing and Repair in this chapier,

DMisassembly (9.5 hp)

1. DFrain the carburetor Aoat o 'r:-_'!,' n:mnving
the screw plug.

2. Remove the floan bowl

3. Bemove the low-apeed neadle, 2 washers,

and spring a5 shown in Figare 25,

Carkurelon
Rrlaining
rl’li
._." Liow
ipeid neade

Foat walve
ishamEly

|

4, Paomove the hil'lFli I."jl'l. Boat, Aoat valve, valve
scal, and gasket

5. Remove the air fillering screen.
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FUEL SYSTEM

6. Use a special fixed-jet screwdriver, as shown
in Figure 26, and remove the high-speed jet.
1. Refer 1o the section titled Cleaning and Re-
poir in this chapier 1o continue,

Disnssembly (9.9-15 hp)

1. Drain float bowl by removing the srew plug.
2. Remove the float bowl,

3. Remove the hinge pin, float, float valve as-
sembly, valve seat, and gasket. See Figore 777,

4. Remove oriflee plug.

5. Using the low-speed knob as a tool, remove
the bow-speed nesdle (Figure 27) in a counter-
clockwise direction.

6, Refer to the section titled Cleaning and
Repair in this chapter to continue,

Disassembly (18-25 hip)

1. RBemove the fuel line and drain the Aoat bowl
by removing the screw plug as shown in

Chakm

b

S

Camn fallawar
rallar

Cam follgwer

‘Wanher

i
2 ¥ “Chokavabee  Low spasd knob
5 ) B Float walve and
L seat szsembly

E‘l——-_

2 i — Qrifice phug
T kaf

@

.H r Fioat ehambar

=T —y—

@

Shaulder

L : BOTEW
hﬁh‘?’:ﬁm‘-" ﬁ Tallowes
\ﬁ 2 r"-"lr"'f "r_ Throttle shaft

fﬁ? and bver
o Throttie
return spring

}IF Baaring
rc.imuimr

o

B, L"E——-. Low sped
‘4 - neadiz

@..___l'lil"!“hnl:tl'
saal

Fraat




Keedle vakes
- Faidls
bushing _"_ 5 .-a-p"
Reininer— A
i e
F. i o S
o — f-
‘:'u_r' - f
- 1:;:{:;1'.."‘.‘\&'\-\.
P.:: _ Carbureksr
axnembly ,ﬂ_l -
[
. Float sem pin
)
Hings et
pin Tty
Eay Ly = Washar 3. Remove the low-spead needle valve arm ink
X ‘—I",i [ / Serew as shown in Flgure 31,
o G | P::- F ll_,.--"j...l:
il
omampg 0000 | B 31 a—

2, Remove the onfice plug (fized high-speed
jet) using a special screwdriver as shown in

Figure 19.

3. Remove ithe bow-speed retainer and needle
valve as shown in Figure 30 using the knob
as 4 oo,

4, Bemove the foat chamber, nylon hinge pin,
float, and fAoat arm,

5. Remove the foat valve, wvalve seat, and
gasket. Refer 1o the section titled Cleaming and
Repair in this chapter o continue,

4. Remove control panel from the carb

5. Remove the low-speed needle packing
1. Drain the carburetor by removing the drain gnd valve from the carburetor body, Use

plul_ from the botom of the Aoat bowl, kriobs a5 tonls io exiract the aeadle valve, S
2. Remove low-specd needle pdjusting knob. Figure 32 fos clurity.

Disassembly (33 hp)




fi. Remove the needle valve gaskets and
washers being careful 1o avoidgdamaging
the threads.

7. Remove the choke solenokd and Jinkage on
the ebectric starter models,

B. Remove the float bowl and gasket,

2, Remove the nylom hinge pin, foat, and
fipat arm.

10, Remove the float ﬂhﬂ.!ﬂu seat, gaskes,
and high-spesd nozzle.

11. Bee Cleaning amd Repalr to continse with
overhaul,

CLEANING AND REPAIR

Cleaning (All Models)

I. Clzan all parts, except the float, in solvent
and blow dry, Mever dry parts with cloth or
paper toweling. Lint or dust could enter the
aarrow paseafes of the carburetor and impede
operation,

1. Remove any particles of paskeis from (he
sealing surfaces,

3. Flush all passages of the carburetor body
with solvent to remsove gummy deposits,

Flowt and Necdle Yalve (Al Models)

1. Inspect the float and arm for wear or dam-
age. Install a new float if there is damage or
oll-eoaking.

2. Check the foat arm wear in the hinge pin
and needle valve conlact areas.

3. Replace the foat valve assembly if there is
any evidence of grooves, nicks, or scraiches on
the inlet needle. Sec Figure 33

®
y, 1 B RS,

)




4, The needle valve seal can causs poor per-
formance if it is micked, scratched, or um-ﬂf—
round. Check the seat carcfully with a magni-
fyimg glass as shown in Figure 34, The scat and
pneedle area are & maiched set so both must be
[fpl.a;;:d atl one time i either is da.m:gtd As
described.

MNeedle Yalves (All Models)

I. Check the needle valves at the tapered end,
with a magnifying glass, for nicks, grooves, or
scratches, Replace as noeded if the needie looks
like the worn cxample in Figare 35,

L
¥

2. Do mot attempd 1o alter the needle™s shape oo
repair it in any way. Always replace the needls
and wear as a pair.

Reed Valves (AN Models)

The reed walves, recircalating check valwes,
and screens manst be free of all varmish and gum
deposits. Disassemble and clean o necessary.
The reed valves must lny perfectly Aat so that
they form a perfect seal agaimsi the reed
valve plate,

The clearance for the reed should be Y5
as shown in Figore 36. Never atfempi to bend or
repair a reed petal. Replace if the petal ik dam-
aged or mil seating properly.

The reed petal stop plate may be bem o
needed for proper clearance.,

Care Plugs (AN Maodels)

I. I the low-speed orifice becomes plogped. it
may be necessary to remove the core plugs @
clean them.

2. If leakage occurs from a core plug, it may be
reseated using a flat-end punch and a light tap
with a hammer az shown in Figare 37.

3. If beakage is persistent, remove the plug with
& punch after drilling a & in. diameter hole in
the cenier as shown in Figare 38,

4. Inspect the contact area of the plug for nicks
seratches, or nonconcentricity,

5. Apply a bead of sealer 1o the edge of 1he ne
core plug and place it in the opening with th
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convex side up. Flatien it in place with a Aat end
punch and check for leakage.

Lend Shots
(AN Excepi 9.5 and 13 hp Engines)
1. The lead shot area of the carbureior

shouldn®t require service unless a leak has de-
veloped. 1T the leakage is slight, tap the bead shot
in the center with a hammer and flat punch

See Figure 39,

2. Il the leakage 15 severe and can’t be corrected
with a panch then remove the lead shot with a
sharp abject as shown in Figure 40

3. Clean and inspect the carbureior body
4, Imetall a2 new lead shot and seat with gestle
taps from a hammer and flal punch.

Recirculating Valve (9.9-33 hp Engines)

The recirculating valve seldom needs service
except al toves when the sngine s overlaulal,

Clean and inspect for damage.

Intake Manifokd (33 hp Engine)

. The cutowt switch iz sctuated by vacusm
from a small hole in the intake manifold. Cless
out perindically with a Mo, 76 drill being caneful
nal o dumutu:' ar merease the size of np:m.nl_. ]
2. Check the wacuum hese for clogping. pin i
holes, or kinking, If the hose appears westher
checked, replace.

Choke Solenoid (33 hp Engine)

The solenoid should seldom, if ever, requin
attention, Keep the plunger free of corrosion by
cleaning often. Coat the plunger with WD-#0
o petard corrosion but don’t uie od since o will
only altract dust and canse sloggish movemsnl,

CARBURETOR
Reassembly (1.5-6 hp Engines) ]
Reverse the sequence of disassembly in addi-
thon to the following.
I. Install new gaskets as a precaution against
possible leakage. [
2. After assembling the foat, twrm the carbu-
rebor upsude down 0 that the weight of the feat
causss the needle to close. A this point, the fleat

should be even with the body casting as shown
in Figurs 41, |

3. When installing the nesdles, be sure 1o
therm u.uutfull_-,- 1o avoed |.‘|J|I|.|.|p;. Fallow 1he p

cedure in Chapter Two (o adjust the carbu



]"l.l'E[. SYSTEM

Remssembly (9.5 hp Engine)

Reverse the sequence of disassembly in addi-
tion 1o the following.
I. In=tall mew gaskets to avoid leakape.
2 After nssembling the Aoat, turs the carba-
rebar upusi.-;lc down so that the m:ighr of thie Aoat
closes the needle wvalve. The fAoat should be
parallel with the carburetor body and approxi-
mately 13716 in. away as shown in Flgore 42,
Tumn the carburetor right-side up, The floal
drop is 1-7/16 in. from the body as shown

in Figure 43,
S 1)

1318 in.

3. Install the needles gently and refer to the

procedure on carbureior adjustment described
in Chapter Twao,

Remsembly (9.9:15 hp Enginee)

Reverse the sequence of disassembly in addi-
tivmn 1 Use foellowing,.
I Install new gaskets to prevent any possible
leakage.

2, After assembling the floar, wen the carbu
refor upside down 5o that the weight of the float
cloars the needle inlet valve, The 1op of the Ao
should be even with the bady casting as shown
ini Figure 44.

3. When installing the needles, handle them
carefully 1o avoid damage and adjust as oui-
lined in 1:.11:p|:|.':r T,

Reassembly (18-25 hp Engines)

Reverse the procedure for disassembly - in

addition 1o the following.

1. Imatall mew paskets fo prevent leakoge,

2 Afier aswembling the Aoat, tum the carba-
retor upside down so that the weight of the foat
causes the inlet valve to close.

The top surface of the fAoat shoubkd be posalbl
with the body casting and 1/16 in. above as
shown in Flgure 45, Measure at the Tarllsesi
pount Trom the hinge.




3. The choke solemokd should operate freely
and positively. The linkage should not have any
free-play when the choke is in the OPEN posi-
taon. See Figure 46,

()

4, Use extreme caution when installing the
nesdles 1o avoid damage. Refer 1o Chapter Two
for adjusiment procedures,

Repssembly (33 hp Englne)

Reverse the disassembly sequence in addi-
tion 1o the following

1. Imstall new gaskeds o avorl possible leakage,

2. Afver assemabling the flost, turn the carbu-
redor upsi.,lc down 0 that the l.'.l:lghl. of the Mol
closes the inbet valve, The top of the float should
be even with the body casting as shown in
Figure 46

3. Check the choke wvalves for free operation
and cormect as neaded 10 prevent bimding.

4. PFull oat the manual choke compictely amnad
adjust the solenoid so that the plunger has
approximately 1/16 in. of free-play. The closed
end of the solenoid should be flush with the boss
as shown in Figare 47

5, Use extreme caution when installing the
needles. Refer to Chapler Two for adjustment
procedunes.

3l Dirain Valve

1. The oil drain valve should seldom, if ever,
require mttention, It is, however, a good ldea to
clean the valve and screens when servicing the
resd of the motor,

2. Clean the drain valve and screens in sclvent
IO FEovE gums and warnish caused by the foel

Set Figure 48 for a typical valve.

i TR T




FUEL SYSTEM

FUEL PUMP AND FILTER

Before servicing the fucl pump, make sure
that the filter i clepn and mod 'J‘-"""“I:'i"""" Remove
the fuel line and blow oul any obstroctions with
compressed air, 18 may be that either of these
wils [he cause of poor fuel |_1c]i-.._'-|_|.- and the pump
nesidn't be disassembled.

Removal / Tnstmlladian

(333 hp Engines)

|. Digconnact fuel lines. Mark for relocation.
2. Remove the screw and cower which_gecure
ihe filier to the pump 88 shown in |-'h-.|-ﬂ 494
498, and 49C, Remove the filter

3. Remove the screws aftaching the pump to
ﬂlt [HRIWLET IIEHI:l mnid FEMinYE 1!||_' .'.1|_1|:||'|:. HESET hl}
4. Reverse removal procedure for installation
after clcamng anad ilwpn'linn




LUHAFTER FOun

Cleaning. Inspection, and Repair

The fuel pump parts are not repaired sepa-
rately. The unil must be replaced i not func-
tioning properky,
1. Inaspect the filter for dint by removing the cap
s shown in Figares 50 and 51.

LARGE MOTORS (TYPICAL)

Lorea
Wesher

D
&

®

SMALL MOTORS (TYPICAL)
Skt . .-ll_p"" -

consumpdion, For proper fuel mixtures, refer
to Chapier Two.

Clean the tank at least once a vear or during
a normal tune-up, A drain screw has been pro-
vided in the fuel tank uwpper housing as shown
in Flgure 52 1o stmplify the task. Clean by flush-
ing with fresh gasoline or solvent,

2. Clean all parts an solvent and blow i;lrlg,'.
Mever use a cloth or paper since fint or dust can
cause the unit to clog and cease funchoning,

3, Replace the gasket to avodd possible leaks,

FUEL TANK
Fuel Mixture
Fuel ratios are extremely critical for optimom
performance from o 2-stroke engine, Petrolenm

gums and varnish can result fromfa stale mix-
fiarm &md a@ill #las wmall oLl g .

Pra
| ik i -
C’u\ s
1 Lanay
‘EK and fuel s
| Garshed _——
Suppart
H F— Samw
Sorean
Fia
Float
GAS GAUGE

1. The fuel level indicator is mounted 1o the
fusel line assembly and the upper housing. Re-
move the attaching secrews and carelully lift the
nssembly oot to awoid domaging the indicator
fleat or screen. Sec Figure 52,

2. Make gure thai the float indicator s free o
movve on its hinge.

3. Remowe the hinge pin from the indientor
support by compressing the support ends.

4. Make sure that the Noat arm B not bent and
that the flomt is mot saturated or oil-soaked,

5. Remove the indicator support from the hoos-
ing and remowe the lens. Clean the lens with
lasgques thinner Lo remove any substance which
may be cloding the lene,



FUEL EVETEM

7. Check the release valves o make sure that
they are seating properly. A small amount of

dirt eam cause severe leakage. The walves can
only be cleaned by removing the core plugs.

f. Repluce the O-rings 1o assure a fight seal as
shown in Figure 53,

g, Reverse procedure to assemble and insiall.

Uppar hoesing
and fuel lins

HOSE AND PRIMER RITTH
ASSEMBLY CLAMPS ¢
Removal / Insdallation

1. Cirip the clamp with pliers. Bend H-: OV
lupping hook backward o release the clamp.

See Figure 54.

2. To assemble, grip the clamp hrmly with
pliers, Apply shght pressure to the hook on the
top side with a screwdriver. Squeeze the clamp
with pliers until the hooks mterlock. See

Figure 55,

CONNECTOR HOUSINGS

Twa tooks are required io install the Ce-ring n
the fuel hose comnectors; one 1o hold the plunger
down and one to remove the O-ring. Both are
shiown in Figure 56. Form a small hook of
approximaiely 1/16 in, radius on the bottom
end of the longer tool, Be certain the ends are
rounded off to prevent scratching or damaging
the Q-ring seats or the plunger

(L =

-ring Removal Installagion

1. Place the connecior between 2 wodd hlocks
and clamp in a vise.

2. Depress the plunger with the straight tool,
3. Insert the hooked tool between the O-ring
and its sear. Be sure the hook is in a flat or hori-
wontal position, See Figare 57.

4. Twist the hook arcund and grasp the O-ring,
then pull it out, Replace the O-ring with a new
one if necessary.




Plunger

5. Place about one or two drops of oil on
the Cering,

. Inetall 'D-l'il:'lg o Face al connechar,

7. Depress the plunger with the straight tool.
see Figure 57,

B. Pinch the O-ring topether and gently push it
info position with your fingers,

9. Maote that the primer bulb must be attached
so that fuel will flow from the shorterfio the
longer hose length. Fuel flow through the primer
baulb i shown by an arrow (Flgure 58).

Glamp
A r Clamp

FUEL LINE, SCREEN,

AND NIFFLE ASSEMBLY
l. Refer to the previous section and remove the
fuel hose and primer bulb.
I. Remove the fuel line, screem, and nipple
assembly as shown in Figure 59,
3. Clean and inspect the pars. To assemble,
reverse the procedure.

®

Nippis

Fuel line

Screan

VENT

The vent is 8 one-way valve which can allow
air into the tank for draining but won't allow adr
out in the form of fumes, An inoperative valve
can cause fuel starvation and a loss of power,

Unscrew the valve from the tank for cleaning
and servicing. See Figure 60,

@_______5..1

Check
valvw

&—:=:




ELECTRICAL SYSTEM

WIRING DIAGRAMS

Wiring disgrams will be fownd on ihe following papes:

LS=2hp. =« o = = ¢ = = & 3 & 3 « B
§.58-15 hp with Manual S1arer

(3-9.5 hp Similar) . . . . . |
0.9-15 hp with Electric Starter . . , |, , |, 92
18-33 hp with Manual Starter . . . , , ., 93
18-20 hp with ElecirigSarter | . XL
23 hp with Electric Starer . . . . . . . 9697
13 hp with Electric Starter . e . OB
Wiring Harness — Typical

(Models with Electric Startery . ., ., . 100

Muotor and I|J5t=.ut11:n.:Eah1m. A . 101



WIRING DIAGRAM — 1.5-2 HP
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ELECTRICAL SYSTEM

WIRING DIAGRAM — 9.9-15 HP WITH MANUAL STARTER

(3-9.5 HP Similar)
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WIRING DIAGRAM — 2.9-15 HP
WITH ELECTRIC STARTER
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ELECTRICAL SYSTEM

WIRING DIAGRAM — 18-33 HP
WITH MAMNUAL STARTER

[ | ey = ——-—
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WIRING DIAGRAM — 18-20 HP
WITH ELECTRIC STARTER

BRACKET- STARTER
WMOTOR PORT

STARTER
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DISCOMMECT 2]
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BATTERY




ELECTRICAL SYSTEM

STARTER

SWITCH CHOKE

SWITGH

BATTERY
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START
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1 WHITE WIRE
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WIRING DIAGRAM — 25 HP
WITH ELECTRIC STARTER
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ELECTRICAL SYSTEM

IGNITHON  SWITCH POSITIONS
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WIRING DIAGRAM — 33 HP
WITH ELECTRIC STARTER

CHOKE SWITCH

16 GA. PURPLE
I8 GA, BLACK

18 GA, BLACK ;.
|
16 GA. PURPLEWHITE STRIPE i
16 GA. RED \_\‘

MOTOR CABLE :
INSTRUMENT CABLE :
16 GA. WHITE |
i P R V) |
e -4_ 'H:‘ -
| ' :
r | % B

16 GA
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16 cA. BLack ] CABLE ASSY Q
; X

MOTOR STARTER . o SUNDED T0 *+— GROUNDED T0 CHOKE
P OWERHEAD CENERATOR SOLENOI D
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ELECTRICAL SYSTEM

STARTER SWITCH 14 GA, RED
& KEY ASSEMBLY
HAMMETER
A
16 GA. WHITE
1B GA. BLACK
12 GA. RED
[=————12 GA, ORANGE

& GA,RED

WIRE {:mngcmg . 6 GA, BLACK
—f' 16 GA. WHITE
f cutauT
SWITCH
n55~r —

—SAFETY SWITCH | i

GROUNDEDTD | BATTERY ’I
COIL- Uppgr | OWERHEAD , 12 VOLT |
CYLINDER | |
BREAKER POINTS

ARMATLIRE PLATE

COIL - LOWER
CYLINDER CONDENSER




WIRING HARMESS — TYPICAL
MODELS WITH ELECTRIC STARTER
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ELECTRICAL SYSTEM

MOTOR AND INSTRUMENT CABLES

White, 16 gaugs Red, 14 pauges

Bisck, B gauge Red, 8 gauge

Black, 1E gauge

[y

Rad, A gaiige White, 16 gauge

Blach, § gauge

Red, 16 gauge

Bisck, 18 gauge Black, 18 gauge

INSTRUMEMT CABLE




CHAPTER SIX

ENGINE REPAIR AND OVERHAUL

The cutboard motor should require very little
in the way of repair if periodic maintenance,
such as lubrication and tune-ups, is performed
0 keep the engine in top running condition.
MNormally, the oaly engine work should be the
decarbonizing of the power head i prevent
preignition, The cost of some specialized tools
and the expertise required for some jobsfmakes
it more practicnl for o professional ta do the
work. It I8 for this reasom that some of the
more complicated procedures have been omitied.

Where possible, the procedures have been
kept brief 10 eliminate confusion and redun-
dancy. The use of normal hand tools should be
all that’s required for any of :h?in‘h im this
chapter.

Proceed showly until fully scquainted with the
chapter and the engine, I always best to read
an entire procedure first to get a “feel” for the
job 1o be done. Some of the procedures may
have been taken farther than vour nesds dictaie
t affect & repair. The reason For this is that it's
usually better to carry a job one step further and
be more thorough while the engine is already
disassembled.

#

MOTOR TEMPERATURE

Proper operating temperature & extremely
eritical to cngine performance and relialbsliny,

The best time to check the femperature is after
the engine has been run under normal condis
tions for 15 minutes or more, Most dealers have
Thermomelt sticks which are similar in appear-
ance to a crayon, The stick is designed to melt
at temperatures exceeding 163°F. To check the
motor, mark the starboard side of the cylinder
with the stick, Sce Figores 1A and 1B, Do not
mark the cylindes head slace it will always L
warmer 2nd is not the best indicator. If the stick
mielts and appears glossy, the engine is mnning
o0 bt IF the mark appears rough and chalky,
the engine's cooling system is working well,

If the engine is overheating, check for clog-

ging or o worn pamp.

Power Head Removal (1.5-2 hp)

1. Remove the starter (see Chapter Eight).

2. Remove the fuel tank, carburetor, and mani=
fuld s descriled in Chaprer Four,
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3. Remowve the spark plug, Mywheel, magneto,
armature plate, and wiring a5 deseribed in
Chapter Five.

4. Remove the power head from the exhaust
howsing. Refer to Figure 2. Disassemble &3 out-
lined later in this chapter

Power Hend Removal (3-4 hph
I. Remove the carburetor, fuel tank fuel lines,
reed valves, and manifold as dﬁl."ul'.‘rl.'!li_-j.l"l
Chapter Four,
L. Hemove spark plugs, maghéld, armdlpnd
plate, and Mywheel as described in Chapter Five,
3. Leave the starter attached to the crankease
unless if s m need of service, To n’.‘|;'|:.|i|'. refer
iy Chaprer Eight.
4, Remove the power head. Refer 1o Figure 3,
The folding model has a pin through the drive
ghaflr which mist he removed Barate the crank-
shafi ciockwise 1o align the adapler shot with the
pin while lifting on the power head.

Separate the adapter and water tube from the

power head while removing. Disastemble as oul-
limed kn this chopter

Power Head Hemoval (5-6 hp)

. Remave the starfen(see Chapler Eight),

2. Bemove the carburetor, reed valve .'-I‘SE.-L'I'I1|_'I|:II_
fuel pump, and gas tank ag described in
Chaptér Four.

3. Remove the fywheel, magneto, and armature
plate as described in Chapler Five.

5. Remove the screws and nuts which hold the
power head 1o the adaper. Refer 1o Figure 4,
f. Lift the power head off the lower unit
exhaust housing,

7. Disnssemble as owtlined in this chapres.

Power Head Removal (9.5 hp)

1. Remove the carburetor, reed valve assem bily,
fuel tank, fuel pump, and fler as described in
'L_'.'Iu:||1-1er Four.

2. Remove the Alywheel, magneio, and armature
plate as described in Chapler Five.

3. Remove the exhaust relief hime and clamp,
Refer 10 Figure 5.

4. Remowve shift rod bever and shafr

5. Remove power head and exhaust housing
from bower port motor cover,

6. Remove the upper starboard rubber mouwnt.
7. Remove the cotter pins which avach the
clevis o the shift rod link and rod.

. Remawe power head from exhaust housing,
9. Disassemble as described in this chapler.

Fower Hend Removal (9.9=15 hp]

1. The upper s=nl con be removed and reploced
withowut tearing the engine apart by following the
stepa i Chapter Five o remove the fiywhieel and
armature plate. Refer to Figare 6 in addition
to Chapter Five.

2. Remove the carburetor, fuel ok, fuel lines,
reed valve assembly, and manifold as described
Ell 'f.'||.|||'r1|.'| Fiorua.

3. Remove the spark p'll.lj::. magnets, armalung
plate, and Aywhecl as described in Chapter Five.
4, Remove the manual starter as shown in
Chapter Eight,

5. BEemove the electric stanter as described in
Chapter Five,

i, Eemaove the codls Trom the cylinder head and
mark the locaton of the wires for reassembly.

7. Remove shilt lock lever screw and swing the
lever and rod out of the way,

E. Remowe starter interlock cam scréw.




CYLINDER AND HEAD (1.5-2 HF)
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POWER HEAD (3-4 HP)

:
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POWER HEAD (5-6 HP)

1. Beal

4, Tharmoskat

5, Gasket

§ Sperk plog

1. Ecrew

L Camp

i Sevew

I0, Cylirder hesd

11, Gashat

12, Gasked

13, Clemp

14, Heam

15, Heas clamp

16, Hose

17, Scrwm

18. Fuel pump sambly
13, Gasiet

20, Fued fi%er soesen
2. Cap

7. Berew

23, Screw

2, Wriah pin

14, Screw

6, Suppant

7. Refaining ring
74, 0l relum hase
3. Camp

B0, Borew

31. Clamp

A, Spraw

11, Exhaust oower

3. Gasket
35, Exhmus! comer
36, Screw
A7, Screw
3B, Clamp
30, Levar
40. Fin
a1, Screw
42, Soww
43, Plata
44, Vale

45, Cylinder snd crank-
case pmambly

46, 0l hola plug

47, Nipple

. Core plug

. Washer

Seriny

. Taper pin

Sonew

0l sl

Magnato cam

Flywheal ey

Crankshat

. Cannectiag rod
angarkly

5. Scew

59, Lockplahe

B Daweel

EL. Lisars and sesdhs

GBI Pistan

B3, Relairng ring

EA. Ring sef

REEEB2EES

L=
b

9. Remove the power head attaching screws.

Sec Figure 7.

1}, Remove the rubbéer mount screws and
ground connection,

11. Lift the power head away from the exhauost
housing.

12. Remove exhaust and waler ubes. Dias-
semble as ouwtlined in this chapter.

Power Head Removal (18-33 hpl

1. Remove the carburetor, gas tank, fuel lines,
reed valve assembly, and manifold as desenibed
in Chapter Four.

2. Remove the manual tarter a3 described in
Chapter Eight

3, Remove the fywheel, magneto, spark plugs,
armature plae, and electric starer as described
in Chapter Five.

4, Remove the starter mounting brackets from
both sides of the motor,

5. Remove the armature plate support and
retaimer ring.

. Remove the thromle conorel lever,

7. Remove the shifter lock spring and lock.

B. Remove the nuts and werews which attach the
power head to the exhoust housing. Refer o
Figure #.

9. Remowe the power head and disassemble as
described later in this chapter.
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E POWER HEAD AND STARTER (9.5 HP)

L Cylinder and

cramkrase assembly

2. Bawa!

4. Taper pin

5. Flug
[P

7. Screw

5. Gasksl

9. Gasket

18, Syinder beaad
11, Serea

12, tpark plug
11 Thermastal
1L Beal

IE. Gusket

1E Cap

7. Berww

IE, Gaslked

18 Exhaust cower

2. Aoll pin

71. Flug

12, Screm plug
£, Gasket

M. Exhaust coeer
15, Gaskal

76, Exduiust cover
1. Sorew

B Serew

26, Seraw
). Sowew

3. Bumpsr
A%, Bumpar
13, Fubber mount

35, Relaising rifg
36, Suppart

2. Sorew
19, Zoosl mad slews

410, Pinlen gaar

41. Spring reisine

AL Spring iesainer

43, 58 irew

44, Bushing

45, Bearig

4&. Main spring

47. Aol pn

42, Baating head

8, Sprng

50, Gaskei

51, Screw

52, Raga

53, Eyalet

. Rops gachor

58, Starber handle

56, Magnsln cam

87. Cranhshaft ey

£3. . [Doring

59, Raiedle basrsg
RESET by

0. Seal

Bl

B2

L

o

Cramlshalt
, Heedle and liner Se8
Riearg
. Cannacking mod
assembly
65, Serew
4, Lochplate
EY. Diowel
FE Paion Bed diwe
&5, Wrist pin
70U Retainiag ring
1. Fixlom ring asd
72, Schiw
73, Clamp
T, Lockwesher
15, Washer
6. Wikraban dampanar
isdeimbly
T7. Gerem

e,

Fower Head Disassembly {1.2=2 np)

I. Remove the cylinder head and gasket, Refer
e Figure 2,

2. Remowe the exhaust cover and its gasket,

3. Straighten lock tabs (7) and remove the con-
necting rod caps (14) as shown in Flgare 9,

4, Remoore the 30 neadle bta.ting: from the
crankshafi.

5. Remove the bower main bearing and seal
housing, If either the seal or bearing is damaged,
the entire assembly will have to be replaced.

G, Remove the crankshalt from the bottom of
the crankcase.

7. Temporarily install the connecting rod caps.
8. Continue to disassemble the power head as
described elsewhere in this chapter. Refer nexi
1o the section on Pision and Ring Removal.

Power Head Disassembly (3-4 hp)

. Remove the armature plate, washer, and

retaining ring.

2. Remove the cylinder head and gasker

3. Remove the exhaust cover and gasket.

4. Dririve the taper pins (100 out of the crankcase

{rom the back as shown in Figure 3,

5. Remove the screws attaching the crankcase

to the eylinder Block.

. Separate the crankcase halves by tapping on

the crankshaft with a plastic or rubber mallet.

7. Stralghten the lock tabs and remnwe the con-

ne:l!i.uE_ rod caps. See Figure 10,

£, Lift the crankshaft from the block and tem-

pornrily reinstall the connesting rod caps.
Mark each connecting rod, cap, bearing, and

piston 1o assure correct mating during the re-

assembly procedure.

9. Remove the magneto cam from the crank-

shaft as shown in Figere 11. The key should

only be removed if damaged,

10. Remowe seal and needle beanng assembdy.

11. To continne diesssembly, refer to Pisfon

and Ring Removal,

Power Hend Dismssembly (5-6 hp)

I. Remove cviinder head and pasket, Refer
to Figure 4.
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POWER HEAD (9.9.15 HP)
1. Cylindes tn 532 Sooem
orankease assembly ... .
2. Dowel 4 3, Clamp
1. Tapar pin 35, Datard
- 36, Screw

"5, [emel pin

£ Cover 7. Sceew 2. Remiowve exhaet covers and gaskets,

1. Giskal = "_":"*'"’h" 3. Remove the ofl return hose,

b Soem &1, Dowen 4, Drive the taper pins out of the crankease
8. Clamp 40, Bushing {rom the hack. These must be installed from the

*11], Bygass cowr 41. Pin sarmit dbibe during assembly.

{0, Bypass o 42. Link ; 5. Remove the crankcase aitaching screws,
11, Clamp - "1_""".' - 6. Tap on the crankshaft with a rubber or plas-
12, Gasial . T— tic mallet to scparate the crankcase halves as
13, Serew Wb, Trowhae shown in Figure 12,

14, Cylindar haad . e
assembly AT, Wik

*HE Ceew 48, Step
*15. Screw &8, Levar and hab ’

ssembly
16, Clamp !
**17. Tarminal biock Ok T
&
**18. Serem 51. Scvewm
5
19, Thermastat - :_""F' R
- il
20, Saal a3 ICREL &nd §
71, Gasksl 5. Sirew
=55 Bracke
22, Screw . ":"I i |
o i
Z3. Exhaust cover " oibeh arlmbly
24, Exhmiast oover =*5¥_ Lead assembily
25, Gaihal “*5E Terminal
G, Terew ==mE, Mul

=erT. Housing “sgil, Clamp

8. Joww B1. Ground wire

. feew o2, Scraw

"®u3. Clamp
51, Spark plig

Erpe TlET madel g
*“Eleciric il madels
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41,
4z
43,
44,
if.
485,
47,
48,
44,

POWER HEAD
(TYPICAL 18-33 HPF)

. Relier bearing and

ne | i by

Sitwe

Brackst
Washar

Spring

Maindlé bearing
Retaning ring
Wil pin
SErEw

Berew

Screw

ERarlE msuling
torached

Clamp
Glemp

Fin

Costrol jever

Enheust cowver
Caakat
[xhaes! coeer

. Support

Rebairarg ring
Shiltai lack
Husking
Sorem

Washer
Gromma
ek plug
Tareer

Waskar

S0, Anchor

5E Grommet

82, CySnder hasd
asgsmhly

5. Core plug

M. Serew

£5. Tharmestat cag

5. Gaskal

ET. Seal

58 Thermostal

55 Gasked

Crlisder sad

ciankcase assembly

Hia clamp

5157

Hippla

Sirem

Srraw
Wk

Taper pin
Cirwist

Dicesel

SiTem

Cower

Gezupl

. Betairer and reedies
. Retaining rieg
‘Waskar
Sgrig

. Washer

Saal

D-ting

D-ring

Rofler bearing
Thrust washer
. Cranishal agsemtly
flatye
Connecting rad
Barbly
Srraw

7. Ralaises sel
Mepdie o
Clamp

06l line

gl Mipsli

. Weshe

93, Lochput e
94. Spring

85, Spring

9. Sheouldn

7. Wagher

B

R

E RRARER YA RE NIRRT RR]

Eams

7. Lift the crankcase from the cylinder block.
8. Remowe oil drain valve. Befer 1o Figoee 13,

0, Remove connecling rod caps and bearings,
10, Mark each connecting rod, cap, bearing,
and piston with the cylinder number to assure
cowrect mating during renssembly,

11. Lift the crankshaft from the case and tem-
porarily reinstall the bearing caps.

12. To continue disassembly, refer to the scc-
tion omn Pisten ard Ring Removal,

Power Hend Disassembly (9.5 hp)

1. Remowe the upper front rubber motor
mount. Sce Figure 14,

2., Bemowe the 3 exhaust covers. Reéfer to
Figure 5, itema 19, 24, 26,

3. Remowve cylinder head and manifold.,

4. Dwive taper pins out of the crankcase and
cylinder From the rear.

5. Remowwe crankcase sc¢rews and lap on the
crankshaft with a rubber or plastic mallet to
separate the case halves.

6. Lift off the crankense.

7. Loosen locking tabs amd remove the con-
necting rod caps and bearings.

8. Lil the crankshali [rom the case and tem-
porarily reinstall the caps, Mark each con-
necling rexl, cap, bearing, and piston (o assurc
correct reassembly.

9. Eemowve fywheel key and cam (Figure 11),
10 Remove crankshaft soller bearings  for
l;]:lrllll'll angl in:Fr::Lil:rn.



I. Pivton asssmbly
I Refahing ring

PISTON AND CRANKSHAFT (1.5-2 HP)

& Cosnecting rad sssambly B, Limere s naedleg
b, B 16, Crankshatt

T. Lock tah 11. Magnaby cam

E. Beaiing howing 12. Gaket

14. Fiypwheed hey

IG. Cennecting red caps
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PISTON AND CRAMKSHAFT (3-4 HP)

1. Pistoa assambily G, Lock tehs 11. Belaising ving

2. Ring s=l 7. Screw 12, Magneta cam

3. Relsining ring 8. Cranishatfi L3, Saal

a4, WUiEl pin B Supguorl 14, Memde baing assenbiy

§. Connecting rad 10 Seraw LE. Flywfesl kay




11. Refer to the sectinn titled Piston ana Ring
Hemoval to continue disassembly,

Power Hewl Disassembly (9.9-15 hp)

I. Remove crankcase head (11 as shown in
Figure 15,

-

1. Remove the exhaost covers and gaskets.
sce Figure 6.

1 Remowve the cylinder head cowver, Eﬂsk:l,
and thermosiar.

4. Remove cylinder end and gasket.

5. Remove the bypass cover and gasket.

&. Bomove the intake manifold, reed walve
assembly, and gaskets,

7. Dyive out the taper ping from the rear of
the crankcase. The taper ping must be driven in
from the same direction during assembly be-
cause of the shape and direction of the mternal
taper of the crankcase.

&. Remove the crankcass screws. ;
9. Tap on the crankshafi end o sepdrate b
crankcase halves :
10, Remove crankease from cylinder Block
1. Remove the connecting rod caps and i
bezaring relamners. i
2. Mark each cylinder, connecling pod,
piston, and bearing to ensure correct main
during reassembly.
13, Remove the crankshafi and tempo
replace the caps ;
14. Lift the retaining ring out of iis groove 1o
remove the muin crankshalt bearing, I it
necessary to remove the lower bearing, romo
the snap ring. Pull the bearing oui using &
universal puller
15. To continue disassembly, refer to the sses
ton m the chapler titled FPiston and K
Remowvail,

Power Hend Disassembly (18-33 hp)

1. Remove lify bracket, cylinder heacl, and g
ket See Figure 8.

2. Remove bypass cover and gasket,

3. Hemove exhaus) covers and Fm’l:r:l!-.

4, Remowe oil returm bowe from the cra
%, Dwive out the Lagrer puas froun the ey of e

eranksase. The pins musi be driven in 16 8

direction during assembly, 3
6. Remove the screws ;lI!LaL'JljuH, the -::'mhm
to the cylinder block (33 hp enly).
T. Tap the crankshaft with a rabber mallet o
separale the crankcase habees, Lift off the
crankcase from the cylinder Mock.
B. Remove conneciing rod caps and b-ﬂ.rﬂ-.
W9, Mark each cylinder, i:l:lnnL'n:I:mg r-n-l.!.cl'p, -:!
piston to assure correct mating during umﬂﬁ
I, If seal requires service, remove the r:lnqﬂc
ring and pull st the carbon senl |
11. Lifr out crankshafi and temporarily rﬂ:n‘:l.u:q1
the connegting rod caps.
12, Lift retpining ring ol af s Rrodive and m-
muose main bearing for cleaning and ||:|:p|:|:|.|;u_:
13, Refer to the section of this chapter tifed®
Plsion and Ring Reroval to confinue nuttlml.,i
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PISTON AND RING REMOVAL
(1.5-33 hp)

I, Mark each piston a5 to the cylinder it was
taken from and the direction it should face when
reinstalled. Remove piston and rod.

2, Pry the ends of the rings away from the pigton
and breéak off. The rings should always be re-
placed even when they appear to be alright.

3. Check the wrist pin fil in the piston, If any
movement can be feli, the pin shoukld be re-
placed. Remove the retaingr with a pair of snap
ring plbers or pry ouwt with a knife (Figure 16).
4, Remove the wrist pin. Specin]l pullers are
made for this purpose but a makeshift method
is just as casy. Place a socket, with an outer
diameter smaller than the wrist pin, against the
wrkan pin. Place a socket, with an interaal diam-
eter larger than the wrist pin, against the other
side. Run a balt through both sockets and the
wrist pin. Place o nut on the bale and tighten
slowly until the pin is pulled into the larges
socket. See Figure 17 for removal using V-
block. The pin should be driven through the
piston side which ls marked LoosE or L. See

Figure 18.
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5. Check the piston to make sure that it hasn't
been distorted during disassembly (Figure 19).

CLEANING AND INSPFECTION
Cylinider and Crankcase

1. Check cylinder walls for excestive wear oF
scoring. Look for evidemce of peston sezure
al o 1ime,

2, Check the eylinder ports for carbon buildup.
1, Check the cylinder walls for size and wall
siraighiness using an inside micrometer, Reler
to Chapter One for specifications regarding bore
diameter. Wear or wariance iz acoeplable up
to (0,025 in. Replace the cylinder block or have
the cylinder bored o the next oversize piston
dinmeter if beyond the limit.,

4. Carcfully scrape any carbon buildup off the
ports and cylinder head with a blunt instrument
such as & puity knife. A wire brush can be used
in some apods but care must be exércised on
aluminum parts.

5. If the cylinder and pistons check oot against
the specifications and can be rewsed, hone the
cylinder to remove the glaze coat. Hones are
gold at most autormotive stores and come with
instructions [or their use.




X

Ginskeis

I, Al gaskes shouwld be discarded when an
engine I3 disassembled. Tt is false economy to
try saving a gnsket.

2, Carefully remove the gaskets 1o minimize the
cork left on the metal mating surface, A bluni
mstrument can be wied for seraping but be very
careful 1o avod ncks or scrapes. Hemove the
ol glw,-. with trichlorethylene,

5. Check all gnth surfaces for fAatness ||.1:ing i
surface gauge or a piece of thick plate glass.

4. Guskel surfeces can be made Aat u:q.ing Wil
of-dry emery cloth. Place the piece to be sur-
faced on Mo, 180 cloth which has been damp-
ened with light machinist's cil. Rotate the piece
in a figure B motion as shown in Figure 20,
Contimue until surface is unsform grey in cobor

Pistons

1. Check the pistons carefully for wear, scoring,
and roundness. Measure the piston in several

spods  for accuracy.
specifications,

2. Remove carbon deposits from the piston’s
crowm, Ting grooves, and ingide of '|'.-i:».||m. A (ool
for cleaning the ring grooves can be made by
sharpening the end of a broken ring S
Figure 21,

Se¢ Chapter One foe

3. Refer to Figare 22 o check for ring end gap.

Place the piston in the cylinder withoul any
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ingx attached. Tnwert each of the Ting'-. and press
sem flush against the piston so that they are
quare in the cylinder. Measure the gap with a
oi-baded fecler gauge. Also check for ring
rogve clearance as shown in Figure 23, Chap-
:r Ome has all specifications for owerhaul of
ach cnl[inl.'.

Bewrings

l. Clean the arca around the bearings thor-
oughly to avoid contaminating bearing surfaces,
2. Place the: bearings in 8 wire basket and soak
i solvent. Shake the basket occasionally io
kxosen any debris.

3. Remove beartngs from soaker tank and clean
with fresh solvent, Tum the bearings gemily
while cleaning to get dirt from between the balls.
d. Blow the bearings dry with dry, filtered air.
Don’t allow the bearings to spin  without
lubsricani,

3, Check the balls and races for discoloration,
pitting. scoring, or excessive wear. Discard the
ald bearnngs if in doubt abowt thelr condition.

FOWER HEAD ASSEMBLY
(ALL MODELS)

Feler 1o the dissssembly procedures in re-
verse for the assembly of cach unit in sddition
tor the following steps and information.

Work in & clean, dry arca free of dust or dirt.



Muake swure that all parts have been thoroughly
cleaned prior to assembly.

Use new paskets throgghout to avoid any
piossibie problems.

Never wse force to assemble parts unless the
procedure specifically calls for a press fit. Use
lubricant of the correct 1ype when joining parts
that have been cleaned. A light coating of
W41 on nonfunctioning, exposed surfaces
will help retard oxidation.

Fisions

I. The direction of the piston crown ks im-
portant. Install as shown in Figure 24 with the
rounded side of the crown toward the intake.

2. If the connecting rod is equipped with an oil
hiole, B siwre that it Toces up when installed.

3. Install wrist pin in the LOOSE or L side of the
piston, Heat the piston slightly before inserting
the pin all the way.

4. Replace the wrist pin retainer with a
part or a feflon builon designed for this pur-
pose. Make sure thai the retainer is weased
firmly to avold possible future engine damage.
5. Use a piston ring expander {o inscall the
rings, Note the location and wp or down attitode
of each. If the ring is to face the top of the
cylinder, it will so state on the ring near the gap.
6. Install the plawons by working one ring af &
time into the cylinder by hand. A light cos
of 2-stroke oil will simplify the mstallation and
guaraniee that the walls won't be scored in the
first few minwtes of running.

Cramkshafi

1. Install the upper main bearing and seal.

2, Install Aywheel key parallel to taper of the
crankshaft as shown in Figure 25,

&

D

Instzll
ey gaanil
1o 1eper

3. Install oil glinger on wpper crankshair,

4. Remove connecting rod caps and plact
crankshaft on cylinder block making sure that
the dowel aligns with the hole. i
5. Rotate crank until the rod bearings s
against the crankpins, Place needle bearings o8
the crankping with grease and install the cos-
necting rod caps. Refer to Figure 26, Tighten
the screws i the torque specified in Chap
ter Oni.
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6. Insert a wire through the connecting rod oil
hole. If the correct number and size of bearings
have been installed, it will be impossible w towch
the crankpin with the wire.

7. Check the connecting rad for binding. If rod
binds, check alignment as shown in Figure 26.
B. Bend the leck tabs up 1o prevent the con-
necting rod caps from backing out and causing
cnging destruction,

9, Install the remaining needle bearings with
grease and insiall the liner,

10. Cheek the eylinder head for flainess using
the method described previously under Cleaning,

Crankcase and Cylinder

1. Apply gasket cement sparingly 1o the crank-
case face. Position the crankease and install the
taped pind from the rear,

2. Install crankease attaching screws and 1orgue
to the specs given in Chapter One.

3. Check for binding between the crankshaft
amd bearings.

4. Install upper bearing seal,

5. Insiall cylinder head and gasket. Tighten
bolts and screws alternately o specified orgue
fllewing the sequence in Figure 27 or 28.




6, Install ihe exhavsi covers,
7. Install oil return hose.

8. Replace the starter as outlined in Chapter
Five or Chapter Eight.

9. Insall the fuel AysiEm, See Chup!l:r Fomar,

POWER HEAD INSTALLATION

Reverse the removal procedure 1o install, Be
sare Lo wep new gaskeis and fresh gasket seale
on parts where i's required,

On some engines, the cylinder head will fit

more casily if it is twisted skightly as it
in place. Be careful that the splines on th
shaft aren’t damaged, g

Coat all moving parts with engine ¢
asiembly 10 be sure that ghe engine
during the first few minutes of ope

A rebuilt engine requines the e
cire &k @ new engine. Refer 10 the 5
break-in precedure in Chapter Two,

Install the elecirical system &5 de
Chapter Five and give the engine a ¢
tune-up 4§ outlined in Chapter Twa,



ENGINE REFAIR AND OVERHAUL

1.5-2 HF MOTORS

Starbamd Side

- O N D B D e

Startar rope pulley

. Stegrmg hande
. High spesed ksab
. Expariag Iriction screw

Waler pump

. il deam and 1ill plug

Exhaust pukled

. Exhaust raliaf and weter oullat
. Bevarse lack

Eahgust Wausing

. Fusl valvs

Mofor rest
Spead ot

1%
15
17
14
13

21
ir3
23
b |

25,
26,

e ———— el

. Fugl weal

Filber cap

Wizdel and ssrial numbsr plug
Swivel besthel

Pivat brg. relaners
Progelier

. Sheg

Waler inlake

Tilk mad

Clamp perew

Model and seral number plale
Dk

Low spaid naedla




4 HP MOTORS

Fiigd pumg
and fittar

Serlal rumar il N R —— whllll::
phi ' - ¥

Exhausi

Wber irtalka
eulfat
Starkaard Side ]
{Standard Searcasel — e Hodend
FLE gl
L]
Slastsr fl‘ﬂl
margly
-
Sterzing
handla -
-\-\-\-\'h_- .
.., Wotor paver
Clamp == i
JETEWS !
Wabar Intake —
Exbast
Siel
Part Site Werdless -~
Weedless Gearcased PEMC




ENGINE REFAIR AND OVERHAUL

5 HP MOTORS

Cartawetor

Fus| pemg
ared fHar —

Spaik pleg leaos

Fuel canreckor
Tilt bolt

T Tilt adjustmant

- Wates intake

—— Lawel plug
da—'"--a--
Ehast et = Drain plug
e Sheg
Starhpard 5ide
&
Slarter b FWH'
Tiarhar handia —
Throttle ——
1
||r Swreed Brackal
L]
Siearing hendle
Exhanst housing

Clafep soiews




& HP MOTORS

Fuel pamg_
and filtar

AhiTE |egr

TilE adjesiment

Slprhpard e

Slarier

uteering
tardle

Clarep siaews

Stem brackst

Lerwed
plug

[Drgin pleg
Port Side




ENGINE REFAIR AND OVERHAUL

Carburstor

Stnilinar

Tusl pumg

Undar waler
axhaust

9.5 HP MOTORS

; . Staering handie

mrd Ebretile
centrol

™ Shift
T

Sl
Bracksis

Shallew
waker
brackal

hsti-Cwdtiatian
plate

Fuel
e gOINACHIGR

e, S iR

be kil

Wader sulle
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ENGINE REFAIR AND OVERHAUL
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33 HP MOTORS

Lifting Bal -\H Elweir: saring
Coarburetar
Posaer
head
Hlwaring
harsdlix
hiRk
et
Sterm Brackets
Exhauist
howsing
\\_\ Threst rod
Slarbsard Side T (il
{Elestric Start]
‘Waler istake i ; 0§l drabs and 110
Fival pin . T Smg
Marual .
starter

Fuzl Spark pleg leads
oonneclesr —
Speed
ki
Fenl pummp
Bewaiza and fiter
Tack
Safety
chein i
Wk KH.\_ Waber sullel mad
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T
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CHAPTER SEVEN

LOWER UNIT

The lower unit is the most complex area of
any molor becawse i containg the gearcase and
drive unit. Servicing this system is imposeibe
without the aid af fest tanks, special jlgs, and
highly specialized and expensive fools,

The home mechanic will be forced o do
nothing other than normal periodic maintengnce
and adjustments. I the lower unit is carclully
and faithfully maintained, it should require very
little else, The lower unit will continue 1o ‘give
good service through several power head over-
hianks.

Maobor Mounis

Many of the engines “‘float” on rubber pads
1o isodpie the bopt trangom from wibratson,
Figure 1 shows the location of typical mounts.
Unless these pads are worn or cracked, the only
maintenance i occasional lubrication with sili-
come or Armor=-All to ﬁ.l:l:p the rubber fram
deteriorating.

Exhaust Relicf

Nnmml!:.‘, when the |'.'|'|3i.1|-t S ranneng, exhaissl
ERSER Sscqpe from the underaater ountlet at the
polat shown in Flgare 2.




cnaed off-center within a howsing, The blades
flex as they rotate, see Figore 3, varying the
space between themselves and the housing wall,

© F
N €

o

At low apeeds, the impelier works as a dis-
placement pump. At high spesds, the blades are
forcéd from contacting the housing by waber
respitance and pump acls as & tl!:'l.'l.riufugal IVpE.

Heawy-duty pumps are available from any
dealer for use in muddy water. The pump has &
stromger blade which resisis the exira pressure
of the dirty water.

Check the water outlet hole frequently to
miake sure that there is a steady stream of water.
The eogine could guickly overheat causing
severe damage,

High Speed

GEARSHIFT (ALL MODELS)

Forward, neutral, and reverse are provided by
the mechanism located in the pearcase, Bee

exhaust will exit from the underwater outlet as Wigeuns 4, 3, mad & Jex  typlcal axsnipia. The

L t. check th i i drive shalt |:|ir|.inr|. pEar notales unm:ra,nllj.' and
T - ions W o Y drives 2 bevel gears on the propeller shafs. In

neutral, the shifter dog is located between the 2
amd remains motionless,
WATER PUMP In forward or reverse, the shift lever causes
the dog to engage the appropriate gear, Power is
then transmitiesd from the pinion gear, through
the shifter dog, and on to the propeller,

Upon  starting, however, backpressupe s
created and the exhaust exits above the waler
line at the water outlet. Within moments the

The water pump is eisential o the long life
and performance of any outboard engine. The
enging would quickly overheat and seize without
the eooling water. Maintenance, other than that
outlined in Chapter Two, is impossible becanse TILTING FRICTION
of the location of the pomp and its relation io Swing the motor up as far as it will go and
the drivecage. The pump i simple 1o overhaul,  tighten the mut untl] the motor will just remain

Cooling water Is cleculated by the water pump  in this position. See Fhgare 7.

Incated a1 the op ol the gearcase and driven by The lenzion = correct when the mnkor Temains
the crankshaft. This pomp consists of rubber  where 2t but can be returned to the original
impeller blades keyved fo the drive shaft and en-  position with little effort.




FORWARD POSITION

NEUTRAL POSITION
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LOWER UNIT

STEERING FRICTIOMN

Tighten the steering friction adjusting screw
gl the motor steers easily bul will remain in
position when the handle is released. Never
fighter the nut 50 much that the motor will allow
“hands off" steering. Sec Figores 8 and 9,

CLAMP SCREW SWIVEL PLATE

Inspect the plate make sure that it is not bent
or locse. Replace if necessary.

GEARCASE AND EXHAUST
HOLISIMG

The smaller displacement engines (1.5-5 hp),
have single speed gearboxes and Bo reverse
fanction, therefore there is no need for adjust-
ment or maintenance other than what has been
deseribed in Chapter Two, Later model 6 hp
modcls have a reverse, but no adjustment is
provided,

The larger engines have the functions of for-
ward, neatral and reverse ns provided by the
mechanism in the lower prarcade and as ahown

in Figure 10. The tooks and skills required for
removal and repair are far too extensive for the
average home mechanic, Only the best equipped
shops ¢an handle such a job. Refer any such
service to g dealer. [Mustrations and a brief de-
seription on removal and installation are in-
claded for those whi feel gualified to do the job.
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LOWER UNIT

Shifter Adjustment (9.5 hp)
1. Place the shift lever in reverse and loosen
the screw which atiaches the shift rod clevis o

the shift shafi. See Figure 11. Move the shaft
until the shift rod is fully engaged.

2. Adjust the shilt lever so that the indicator is
o EEVERSE and tighten the screw,
1, Check the lever for Propsr detent o all 3

functsons.

Shifier Adjmstment (9.9-15 hp)

1. Remove the fuel pump, See Chapter Four,
2 Loosen the detent serews (Figure 12).

1, Remove shoubder bobt lever and the hub
plthy.

4. Remove the codter '|:-in,, whsher and clevis pin.
5, Rotate the lever and hub assembly clockwise
ankil it comes 1o rest on the stop.

6. Hold the detent in the center notch and
tighien the screws as shown in Figure 12,

7. Rotade the lever and hob to enpepe the fsi-
tral detent as shown in Figare 13

B, Push op the end of the propeller shaft o
remove any end-play and position the shifi
handle i5 newtral. Aljust thié clevis M 35 MECES-
sary to slip into the holes provided for it in the
lever and hub assembly. Refer to Figure 13, Re-
install the clevis pin in the same manner as it
was remdved,

9. Adjust the starter pawl. See Chapier Two,
10, Adjust the nentral start switch as described
in Chapier Five.

Shifier .idiwmnﬂrr (18-33 I1-p'|

I. Place the shifter in neutral and make sure
that the propeller rotates freely.

2. Move the shifter to forward gear. Rotate the
propeller clockwise until it won't tarmn freely,
Mote the point where the gears first engage and
where the shift pin is in the first detent,
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LOWER UNIT

1. Remove the power head as described in
Chapler Six.

4, Remove water tube and grommet from ex-
haust housing.

5. Remove rubber dampeners by stretching over
the lower end howsing.

6. Reverse the remowval procedure to instill,
miking sure o follow the section on Cleaning,

fespection, and Repaie. Use all new pans during
mssembly if needed.

Hemaval/ Dmsislwtion (3=5 hp}

1. Remove the screws attachimg the lower
MO COVET.

1, Lift the power head off the exhaust housing,
Follow the procedure outlined in Chapier Six
for power head repair.

3. Bemove the inner cshaust housing, See
Figures 18 snd 19 for detnails on the components,
4, The water tube is attached to the lower motor
cover with a compression sleeve and nut, Re-
move the tube, See Figure 20,

5. Remowe the screws attaching the pearcase to
the exhaust housing.

6. Withdraw the gearcase carefully from the
drive shaft o avoid damaging the splines.
See Fipure 21,

T. Dirive the pin out of the drive shaft =& the
botom end of the upper exhoust housing. Re-
mirve the drive shaft from the top of the exhauost
howsing.

8. Remove the grommets from the wpper and
lowrer exhast lonssings.

4. Remove the |.'|3.'|.-|‘.'l|1 sleeve from the hmhing -1
the botiom of the exhaust housing.

10 Reverse the removal procedure o install
using the tips lsted under the heading of Clems-
ing, Inspeciion, and Repoir in this chaper.
Figures 22 und 23 will aid furiher disassembly.

Remaval / Tnziallation (6 hp)
1. Disconnect :pa:;]:: plag leads.
2. Bemove upper motor cover.

3. Place shift lever in muuTnal first and then
imle FORWARD Pair.

Driwe shatt
Al

Fin

Driya shatt

i Rl it W
r

v T impaiier
i pin

MI“I_H_'_E:""

4, Remove the gearcase screws which aftach
this assembly to the pearcase exiension. Ses
Fipures 24 amd 25 for location of eomponents

& Rotate propeller by hand to align the drive
shafi pin with the slof in the crankease,

fi. Remove the lower connector senew

7. Remove upper and lower gearcase pssembly
from the extension,

8. Remove the power head as described in
Chapter Six.

9. Remove lower motor cover,

100 Loosen the clamps and slde out the
pilog shaft,

11, Lovenn the mit and remove the frone
medor moani.

12. Lift the exhaust housing and pilot shaf
from the steering hracket,

13, Pull ot the water tube gromemet.



LOWER UNIT (3-5 HP RIGID MODELS)

1. Sprisg 10, Grommer 19, Lk Tittiag

T Titing lerees 10, Scraw . Frictan bock

1 Siers bracket assembily 12. Thrusl masher 1. SRerew

5. Bolt 13 Lll'l'ﬂi T2, Slain biacksl and Slamp
5, Ball sieave 14. O.ring searw e biky

b. Compression aul” 15. Linng 73, Clamp scres

7. Gashet 16 Q-ring 4. Gaewel plale

8. Exhiust bousing 17. %wivel hrackel aysembly 5. Retaina

9, Weter fube 18, Girew %, Reverss logh

. Sprisg

T

. Washa

2 5F|'l“

. ‘Washer

2. Spring

. Canleal washer
.-l




LOWER UNIT

=

LOWER UNIT (3-5 HP FOLDING MODELS)

41. Pis
1. Camp screw auammbly |5, Qoring 9. Spring 44, SV
1. Cmp screw 16, Swivel brecked ssembly ), Wersheat 45, Bushiag
L 17. Serew 1. Spring 46, Washar
A, Saning L8, Tube Fiting 39, Caical wathar 17, Sphing
5 P 19. Friction Blodk 1. Soew B Belaming washer
b Handle AN, Soraw 34, THrAg Wver 449, Colipar
T, Exhausi housing Zl. Sten bracket assembly 5. Slen brache) sdambly 50, Pin
A, Water luba 71, Clamp screw assembly BE_ Balt 51, Drive shalf pis
5. Water fubs grommel 23, Swivel plats 37. Ball sleeve 52, Compression st
16, Soew 24. Betainar 3E. Geasloal 53, Waler tabe
LY, Thiust washar 5. Reverss IGEk B SpEing 54, EENBUSY RSUSIng
12, Lising o 26. Spring 0. Grommet 55, Spring
13, Oering 27, Kut &1 Driw shalt 56. Fn
14, Lining 28, Washer &Z, O-ring 57. Pn
o







STEERING BRACKET AND PILOT SHAFT (3-5 HP)

STERM BRACKET AND SWIVEL BRACKET (3-5 HF)
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LOWER UNIT (6 HP)

I, Exhaust tausing and cower 46, Lewes

assembly
Z. Serew
1 Pale .
4. Screw
& Serew
B Hut
T. Wishir
B. Rubber maunt
4. Rubber maum
10, Washar
11, Screw
12, Boww
13, Rublbsr gasksl
M. Soew
1%, Washer
IE. Haisng
I7. Acora nul
1E. Heusng
18 Shi lewer end shakt
M. Spiisg
Il. 'Washar
&, f-ng
70, Washer
W, Lives

IE Washer

1. Mat

TE. Washer

M. Spring

3. Simn beechel axsembly
* BL Clamp s, plads and
= relsining saemhly
1, Swiwel plate

33, Fenningd

47, Lnar

43, Thrusl waihir
45, Pilod sha#

50 Spring

51, Fin

SF. Bpid

&), Co-pilat plate
4. Swivel brackes
55, D-ving

5L Thrusl washer
57. Bashing

5E. Lube fitting
58 Spring

B0, Scrge

G1. Fisod shaft

G2, Am

563, Cotfer pin

B4, Washer

85, Shif red

BE, Sifew

7. Stesting bracksl
GH, Gear and shalt
G0, Washsr

70. Pimian

71. Finlak 12
T2, Thialths costod
3. Threttle confrol geer
74, Pia ;
75. ear L
7h. Gip

Lorew

. Plake

[H= 11

Rerww ’
Block

Spring

Seraw

Handk

Wazhin

Coser

. Handia

. Hushing
‘Washer

Hut

Hi. hst

EREEEE

TERBEE!

GEARCASE (6 HP)

(See Next Page)
1, Gt 5. Shif rod
2. Plake 3. Drive shalt pinien
3. Oeaing 37, Bearing
4. Gead 38, Thrust washer
5. Bpring 34, Gear and bushing
& Wesher 40, Shift bever
7. Drhve shaft assembly 41, Fin
£ Fin &7, Colbar pin
8, Scraw 43, Cradie
10, Retairar 44, Quteh dag
11. Pinlan key 45, Propelar skalt
1. Gasket A6, Hevarss pear
13, Housisg asssmbly 47, Bushing
14, Seal 43, HWapd and bearing
15, Plate 49, 0il retainar
16. Impedar and pn a9, Zaal
Ebly 50. O-ring
17, Impslier pin S1. Prapaller
18, Impsier housing 52, Qaltsr pas
15, Gearcase, bushing 53, Mal
st S " 1
0, Bushing 55 Seraw
I1. U-ring 55 Wabar fubs
2. Pluog assembly &7. Waber futs prommal
ZFA. Washer 5B Rad cosassi
. Sorean 55 Wishai
i B HIJ[ B0, Jerew
25, Dowel LONE UNIT
o m— 7. Deive shaft assembly
&7, S & Driee pin
ZE. Pivol pin
e L5, Waber fubse
30 Screw S
31, Water bypass cover s
3. Sing o i
61, Screw
. — 2, Extension
=, Scrww shift rod
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@ GEARCASE (6 HP)
(See Key On Previous Page)




LOWER UNIT

4. Remowe ithe shift handle bushi d th
e e LOWER UNIT (3.5 HP)
|5, Reverse the procedure for installation. (See Next Page)
Jther portions of this chapler will tell about 1. Lowar covar assembly Ei, Screm
deaning, inspection, repair, and any further : :""”“'h'““"l 52, Mut
: : . Brached ard Powl connecher 53, Tere
vork which may be required prior to reasseebly. by 5 Sa:u:
4. Fual connecior nipsle BE. Sridm
Removal/ Tnstallation (9.5 hp) 5. Guide pin 5. Washer
. ] B Lubricadioe f2ting 7. Mut
|. Place shift lever in forward gear. B —
!. Remove II.:E screws attaching gearcase to the & Seoew lube fitting ssssmbly
mhaust hiusing. See Figures 26 and 27 for de- 8. Spring G0, Luba Fiting
ailed views of lower unit and pearcase com- . by BOL lmbarkack arm and pin
sanent locatbon, ]1; w“.;- 6. Frictian biack
). Drop pearcase to expose shift rod connector, :Ii.. i G2, idle adjustment screw
I Remove lower connector screw. 14. Gear and shadt 3 ::::H ——
i Remove the upper and lower gearcase as- 18, Throtfly contred plale  gp ponring
embly from the exhavst housing, Be careful 1o 16. Grig 5. Chwig
worl damaging the drive shaft splines. :: :u“:hlhnl &7, Lisk
5. Remove the complete power head, exlaust 18, Mo 3. Baw washar
wusing, and gearcase as oullined in Chapter Six, 2, Serew b
P 0. Brackst
. Remowve the upper pived shaft screws and 21. Bow washes 71, Laver
p and the lower pivot shaft nuts and screws. i2. Bkl T2. Defent scrmw
1. Reverse the procedure to instal] and pssemble i: ﬂ“m T3, Washar
he unit. Refer to other sections of this chapter 25 Link i T4, Screw
shich outline procedures for cleaning and repair. 2% Ering 5. Washer
5T Waah 76, Cather pin
L W
78, Retsiaing ring 77, Exhaust howsing, bost
Remaval / Installation (9,915 hp) . Berew and plate assembly
|. Remowve the power hend as outlined ;
8 1. Boraw 1. Plate
“hapier Six.
2. Washer BO. Plale scraw
L Remove upper molor cover, 33, Soew Al SHUT fod
1 Decomnoct :purk '|:||1.|]: wires, 34, HWande B2, Geide
b Remove the screws attaching the gesircase o 35, Hock B3. Smal
he exhaust housing. See Figures 28, 29, and 30 3. Gow washer : A
or detabls of lower unit COMmipOnents. :: ::.:. H. ::r:mi
. Drop gearcase enough to expose the shift rod 39: Fual hets BT. Exhuaid hausisg seal
annector ( Figure 31 40, Hese clamp £ flamp
i Remove upper connector screw. 41 Hess clamp B3, Fstaiman
I Remove gearcase assembly taking care to 42, Srew .
waid damaging the drive shafi splines. 0 T gl
g plin 44 Hosa clamp 47. Rubber mownt
k. Remove vertical shaft lever pin, control shaft 45 Bushing 83 Fibibir moust
ar, and inner gear. 45, Sping B4 Serew
L Remove upper shift god cotter pin and clevis. 47, Washer g
I, Lift lower motor cover from the exhaust :;' S Wi
. Baew 97, Soew
& 50, Lockwiathar #. Screw
I1. Remove screws and mounting brackets,




@ LOWER UMNIT {9.5 HF)
(Ses Key On Previous Page)




LOWER UNIT

GEARCASE (9.5 HP) @)
(See Key On Next Page)




GEARCASE (9.5 HP)
(See Previous Page)
1. O-risg 17, b
. e shalt 38, Gear
i PFin ¥ Shatl
&, Waler lube grommed 40, Geal
5. Housmg 41, Hushirg
6. Seal 42, Gearcase head semibly
7. Wiashai 43, D-ring
E. Screw A4, Saal
4. \mpufier 45. S red
10, Ireqgsallar Bowing plala 45, Propeller
11, Bearing Bousisg sxsembly 7. Cotber pin
12. %eal LR, Diiva pn
13, Gashat a8, Mut
I4. Genreaes upper and fower 50 Sorew
assembhly 51. Lochmashér
15, Bishing 57 Canraetal
16, O-rirg 3. Waler lube assembly

L7, Plug s=d washer sssembly
LB, ‘Water imfake woresn
17 Zrrean plug

20, ®n

M, Seal

12, Borew

29, Mk pin

. Saal

5, Saring

. Spring

i, Sirew

2B, Wales bppass coeer
M, Cowar sciem

0. Besritg

¥1. Gear and bushisg

« Thrust washer

. Eball liseer

. ShiM rod pin

. Caties pin

% CGradke

FEMHE

54, Peshnut
55, Washer
L5, fhring
57, Sirew

LOHG UNITS
1. D-ring
7. Drive shalt
45, Shilt il
50, Screm
51, Lechwashar
Canrgcior
53, Water fube
58, Push nul
Extersion kil assembhily
§7. Torew
54, Gearcase exberiaan
39, 0-ting
Ell. Bpacer
&l anl

LOWER UNIT (9.9-15 HP)

1. [xbaust housing ass=mbly 54, Pia

&, Pug 55, Busking

X, Thiust mount 56, Steering grip assembly
4. Lateral mounk 57, Shering hadle

5, Mousk gasenbly BB, Sciew

6. Sciew £9, Washer

T, Eciew £l Friclion block

B. Scew El, Spring

1. Ealety chan link &), Screw

10, Tk Bak E3, Flets

11. Sgrng &4, Washer

12, [ering 5. Gear and bushing aiseil
13. Sprisg BE. Gear and shadl asmambly
L¥. Plabs 7. Ralaming ring

15, Bushisg B, Scraw

lE. Piwrd tube B8, Clip

I7. Meuni brackst #1. Shift rod Baliciaskc
I8 Mount bracket 71. Calter pin

19, Stewiing bracket 7. Fin

20, Swiyel brackst TH. Scram
. Wi ™, Loshmashir

IZ. Cairyisg handle 74, Bushing
8. Bimhing Th, Biwking

4, Ballciank 17, Ehift lever and sal
3, Seal 78, Ll

M. Pm 0. Hew wachsr
£7F. Linar a0, Sorew

it Gi¥ing a1, Washer

#9. Thiust red assembly a7, ‘Washar
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i, waEA B4, Shidifg ERdlE SEvei
37, Wl B5. Sciew
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37, Exbous] housiag 0. Wazher
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a0, Shiry rad 93, Link

1. Thwid maii il 04 Spring

A%, Grommat 0E. Spiing

43. Coller pin 96, Spring

44, Screw a7, Washes

43, lern bracke] and HE Woazhes

campscres 08, Scraw
46, Clampeciww assembly i0d. Fn
AT, Maie rekainer 101. Emab

AS. AmgEl plLale

49, 3tam hrackat and
chimpreren

50, Link

Bl %aal

52, Camiral she® inner gear

K3, Ehalt

LU, Lesar ann SNafl sy
103, Tik Inch
1045, Washer

I0G. Lackaul
106 Cinskat

107, Pis
104, Vartical coniral shiaf




] A8, Varbical candrol ahafl gear 116, Berew 123, Bing tetminal 130, Waier tubs
i 110, Basring danp 117, Ewiteh assembly 124, Cable mesembly 131, Weshe
- 11 Soew 118, Tubing 125, Ring tarminal 132, Lubwication fifting
] 12, Sl 11%. Leel assembly 126, Termisal AL
: 111, Catler pin 120, Termibnal 127, (lamg L34, Bekiery cable clamp
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12, Remowve upper modor mount link to free
exhaust housing,

13. Remowve rubber mounts i they have
deteriorated.

14, Loosen the swivel bracket fricHon screw
and spring.

15, Lift pivot tube and steering bracket out of
swive] bracket,

i6. Remowe thrust washer, O-ring. and pivod
tube bushing,

17. Drive out wpper seal if it needs repl#=ment,
18, Bemove upper swivel bracket liner pan.

19. Bemove spacer and friction block.

2. Remove the thrust rod and dissizemble the
sterm Bracket.

21. Reverse removal procedure for installation.
Crher sections af this |.'|1:||:|I:t:r '\'E Frbnbdnre:.
for further repair and cleaning,

Removal |/ Installation (1833 hp)

1. Remove upper motor cover.

2. Disconnect spark plag wires.

i. Remove exhaust cover plate and pgasket
enough to expose the shift rod connector

4. Remove lower conmector rodd sorew, Refer io
Figures 32 and 33 for details of the varions units
and components. The 33 hp engine is shown as
a typical example.

5. Remove the screws which attach the gearcase
10 thee exhaust housing.
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GEARCASE (33 HPF)
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LOWER UNIT (33 HP)
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. Remove pearcase from the exhaust housing
taking care to avoid damaging drive shafi splines.
T. Remove the power head and attendant com-
ponents as outlined in Chapter Six.

8. Remove throtile control pinion, shaft, and
giear. See Figure 34

Q. Lift the steering bracket from swive] bracket
assembly. Sec Figure 35.

10, Remove the nuat from tilt shaft bolt and take
ofl the stern bracket strap.

11. Reverse removal procedure for assembly
after performing the cleaning and repair opera-
tions dizcussed elsewhere in this chapter,

Cleaning, Inupoetion, and Repair

l. Clean all parts with solvent and blow dry
with compressed air or hand hair dryver set on
low heat.

2. Discard all old seals, O-rings, and gaskets,
These paris are incxpensive to replace while the
engine iz apart.

3. Check drive shaft .'.'|1I'int:| for si.;g;ns. of wear
or damage. Sometimes striking 8 suhmerged
ohject can result in severe damage,

4. Inspect the gearcase for nicks on all machined
mating surfaces. Repalr any minor damage on w
surface plate with Noo 120 and Mo 180 emery
cloth. Check parallelism with o surface gouge
and seriber.
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LOWER UNIT

5. Resurface and inspect the exhaust housing as
described before for the gearcase.

6. Inspect water tubes for any damage which
may restrict water fow.

7. Inspect water pump impeller for damage or
EECESSIVE WEAT.

£ Inspect pump housing and impeller plate for
seofing of pitting.

9, Check water intake screen and bypass holes
for clogging.

1. Inspect drive gears, pinion gear, and thruse
washers for wear.

11. Inspect rubber vibration mounts and replace
if cracked, wom, or lorn.

12. Inspoct pilat shaft liner, bushing, and thrust
wanibers for wear.

13, Inspect swivel bracket screw clamp assem-
bly for loose plate or retainer.

Exhaust-to-Giearcase Alignment
(Al Maodels)

A broken drive shaft or excessive wear of
gpline or gears can result from misalignment of
the exhaust housing-to=gearcase. Swch misalign-
ment is usually the result of striking a submerged
abject.

Inspect machined surfaces with a surfoce ﬁe
and dial indicator, Check for nicks and barrs
and surfnze ns deseribed in the previous section
of this chapter.

Bath top and bottom surfoces must be posal-
lel. IF the howsing is bent, it must be replaced or
repaired by a competent shop, Such is far
beyond the scope of the home mechinic.

Gearcase Pressure Test (AN Models)

I. Remove drain plug and iRSEr pressure gauges.
1. Pump pressure up o 16-18 pownds,

3, Check for lenks st gasket mating surfaces
and seals.

4. Pressure will gradually drop after a minute
ar 50, which is normal.

5. If any one seal ngeds replacement, chances
are thoi the others will soon follow. IF one seal
is replaced, do the whole set to eliminate repeats
ing this same job at & later date.

T

PROFELLER

O all the componenis of an outhoard motor,
the propeller is one of the most important. The
wrong selection of size and pitch can cause poor
performance or engine damage,

Most of the motors come from the factory
with a blade well-suited for most applications,
Yarying conditions can dictate the need for a
different propeller for increased performance.
For instance, a boat used strictly for fishing will
need an entirely diferent propeller than a boat
used for water skiing,

A tchometer will be needed to accurately
evaluate the propellers to be wsed, Load the boat
with the lightest load that it will Hkely carry
and run the engine at full throttle. TF the top rpm
is near the upper operating range, then the pro-
peller is correct and will probably be well-sulted
for most conditions. Under extreme conditions,
or loads, it may be necesary 1o change propel-
lers back and forth as needed.

Installation / Remaval

All propellers are held in place with a shear
pin desipned o break before the drive train can
be damaged. Most are abo equipped with rub-
ber shock absorbers to prevent the shear pin
from breaking unbess a hard object is hit. Extra
drive and cotter pins should be carried at all
times to prevent being stranded.

To T:pflan:r: a shear pﬁn, |:|-1.|.'|| [11%3 crlg;irh! all
the way forward and remove the rubber end cap
fraam the propellers. Remove the shear pin; align
the holes; insert a new pin and réinstall the
rubber cap.

T replace the propeller, carry the previous
steps farther by removing the nut and cotter pin
shown in Figere 36. Skide the prop off the shaft
and install the new prop.




STEERING HANDLE
Hemoval Installation
I. Remowve the grip, friction Block, spring and
thrattle control plate as shown in Figure 37,
2. Remave wrews and separate handle alves.
1. Remove the long shaft and gear, refainer
and washer.
4. Inspect all components for wear and clean
m selvent preor Lo uhﬁEmhl_'.r.

5. Reverse the procedure to amemble, being
careful fo align the throttle shaft gears, Align
ag showwm Fh,irﬂ ]Mﬂnﬂ ]“
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CHAPTER EIGHT

MANUAL STARTER

Almosgt all of the mamoal start madals in-
corporate a spring 1o rewind the rope onlo the
slarler paw] afler an atlempt 1% miacle at starti 8.
[his is far simpler than the obd method of having
e mannally waisd the rope aroemd p drom. In
their coiled position, the springs can dbe very
hazardous. If the sprng B allowed 1w unwind on
i own it cowld KNy CUC And CAuse sopere eye
damage. Always wear cye protection to avoid
any such danger.

Ihe complete overhaul of 5 manual starie
requires. Lhe rewiding of the EPFINE. This re-
JuUircs the wic of a St rad oo und 1 ewimdn K
jig o all but the 1.5-4 I'.|'| motors. li's fai
simpler o lake the disassembled unit w o deaber
1y hawe the umit rebuilt tor the perant where it can
b installed on the msobo

Mormally the starter shaoubdn't r|'|:|||i:|':' & COm-
r\'||.'||.' overhaul The ||-|.I.hl|| chyst II[ |:I|I,'\-|1||_'|||:«. 1%
g broken or disengaged rope. The replacement
of the rope is casy on all but a few models

Remiaeval / Imsiallation

{1.5.2 |1|:| wiwd 3 hp foar 1W6-1W6T)

. Remove the fuel tank fller cap

2. Remove the mounling screws and remove the
starber from the power head. Sec Figure 1.
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MANUAL STARTER

1, Reverse the Fl:l'l.'l'\.'."l:d'l.l:l'E fo mEdall rn.'lklng sKIEe
that the detent spring is fitted under the frong
port side serew & shown in Figare 2

Diisassembly (1.5 hp and

3 hp For 1%966-1967)

I. Pull the rope out part way and tie a knot in
the middle. See Figore 3.

2. Untie the end of the rope to remove the
handle and bumper as shown in Figure 4.

3. Release the middle knot in the rope and epse
it back until the starter drum i rewound. Don'
let the rope snap back or it could damage
the atarieg.

4. Hold the pulley in the housing and Lift ous
the spindle

5. Lifi the pulley off so that the spring remains
im the houwsing. See Figure 5.

fi. Tumn the unit so that the bottom side is down
anil tap the |'|-|:-1|.1:irt|.; o di5[|:h;|'g: the SpIing

1. Bemove the cover to remove the Tope,

s
: otk
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TANUAL STARTER

usembly (1.5-2 hp and 3 hp for 1966-196T)

. Feed the spring through the hole in the
taner housing.

. Lubricate the spring and cavity,

i, Install the pulley 3o that the pin engages the
pring loop.

I, Lubricate the spindle and install so that the
lot engages the housing boss.

i. Wind the spring clockwise until the loop
mgages the oulside face of the cavity.

1, It's best to install & new rope since the starter
185 already been disassembled this far. Cut the
ope to 64 inches. Use only nylon rope designed
‘or this purpose.

I. Fusc the ends of the rope with n match to
aevent unraveling,

&, Knot the end of the rope (Figure 6).

- -

R
formation

. Flace the knot in the pulley slot and coil
pountercinckwise around the Hange as shown in
Flgure 7.
10, Install pulley plaie and pre-load the spring
by winding 34 wms counterclockwise, See
Figure 8. o %

Haold the ]:.|u||-|:}' in pt'rﬁi.ﬁl:lrl |_'|_'r 'iI'IF'.'-I'IiiF'l a ol
through one of the screw boles in the pulley
plate. Sev Figure 9,

11. Feed the free end of the rope through the
starter housing and inscall on a handle. Knot the
end 10 sécure.



12, Install slarier pawl, friction spring and re-
taining ring. Check the operation of the rope
and starter

Hemavil (3 hp 1968 and 4 hp)
I, Remave the spark plug wires by twisting the
cups counterclockwise, Remove ground wires,

2, Full the starter rope out part way and tie a
knot in the middbe.

3. Untie the end of the rope o remove the
handle and bumper,

4. Pull the spring end out as far as it will go.
See Figare 10,

3, Remove starler assembly from power head

Diswssembly (3 I1p 1958 and 4 I'lp]

1. Lift out the idler gear, arm and spring as
shiown in I'igur': 11.

2. Lift pulley out of cup and unhook the spring.
3, Remove the rope from the pualley

4. Remove the two idler bushings from pulbey
5. Clean all parts except the rope in solvent
and blow dry. Check for any damage.

Assembly (3 hp 1968 and 4 hp)

. It's always a good édea to replace the Tops
during an overhaul even if the original still kooks
good. The old rope can be kept in the boat foe
emergencies, Knot the end of a 64 inch piece of
I'|_'_-|l.'l|'| rOp and insert it in the rope hole of the
pulley. Fuse the ends of the Tope wiih a match
to prevent frayving.

2. Pull ihe rope taul and wind it clockwise
around the |'||,||||.'1.,'

1. Coat the bushings and install in the idler
arm and pulley.

4. Assemie the idler gear, nrm and spring o
the pulley and cup making sure that the stops
are aligned as shown in Figure 12

5. Pre-load the spring 3% tums clockwise
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G, Feed the free end of the rope throegh Lhe
|'.|||.-.-||:-'_ A 'I_|I|||||_' Knaol the -\._'I'l‘l 10 SECIE "L'l_'
Flgwne 6.

7. Install the starter on the power head

5. Install ihe sl k |'||||_|: wWires |'.|.|Li||g siare Thait

U ey meakes o solid connectaon.

—

@

Rope Replacenaent (595 hph

The procedure for replacing anyihing other
than the starter ropss O this serics of |.'||'lli||-..'~ 1%
far oo dangerous and reguires oo many spi-
cialized tools [or the home mechanic

Normally the only repair o0 mamlenance re-
quired will bz o replace the rope and lubricate
the moving parts.
. Blemowe the spack plug wires by twisting the
cilps pountergleckwize, Ground the wires as
ahown in Figure 13,
2. Disconnect the ground connection at the
ferminal screw,
3. Pull the rope out all the way and allow it 1o
requri untll the rope end i visible on e ponl
side of the motor. Lock the starer by raising
the pimion gear and holding ot in place with a
peair of plicrs as shown in Figare 14
4, Kemove rope handle and rubber bumper,
5. Pull the end of the rope ot ol the 5.|'|||||' A5
shown in Flgure 15
B, Cul a mew rope 1ooa kength of 66 mches
and fuse the strands topether with a match
7. Thread the rope through the hale in tae pulley
e glvowm i Flgurr T, andd iastall the handle,
E. Hold the handle to keep the rope from re-
winding too rapidly and poll the pliers ol e
lesamg the pinion gear,
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9. Pull the rope out a few times to male sure
that it is operating smoothly and retracting fully.
A new rope may be a bitde sull for the first

few uses,

Bemoval (9.9-15 hal

1. Relieve spring tension by pulling the starter
rope oul part way and tying a knotn the middle.
2. Remove stirter handle and e anchor &s
shivwn in Figure 17.

3. Hold the rope firmly and allow it to slowly
rewind around the pulley.

4. Hold the cup and pulley together and remove
the starter mounting serew. Thread a nut on the
end of the screw to hold the unit together and

mke it 1o & dealer for service. The unit can later
L= imatalled in a Lke manoer. See Fhl.l 18,

Rope Replacement (9.9-15 hp)

Rope replacement requires the removal of the
pulley without disturbing the spring. Eztreme

o

cautlon 18 required and safety glasscs must be
warm. [t is safer and easier for a dealer 1o per-
form this operation. You've alresdy dome the
mast difficult and expensive work,



MANUAL STARTER

Insiullafion (9.%-15 hp)

1. Remove the nul from he mouniing Screw
while holding the pulley and cup firmly,

2. Install the pulley and cup, ¢ Figure 19,

3. Feed the rope throagh the hole in the lower
merlOr COver.

4. Extend the rope fully. The spring end shouwld
pmlrud.r_' from the housing %3 inch or more to
be correct, Adjust by unwindingghe rope from
thie 'pulll.'].' encugh 0 relieve 1ension

5. Pull the rope out part way and tic a koot in
the middle,

6, Feed the end of the rope inio the hanobe and
install the anchor as shown in Flgure 17. Re-
lease (he knol &l let rope slowly unwind.

Removal (18-25 hp)

1. Remove modor cover.

2. Remaoue TROIIEINE SCAEws and Tsfi the stmries
from the power hewd,

3, Rewerse o install, Take the enfire assembly
o & dealer i any service other than rope replace
ment or lubricotion is nesdaed.

Rope Replacement (18-25 hp)

I, Pull the rope out completely to unwind it
lrom the pulley. Lock the pulley in place by
i:|h.|.':r|in$ a risd or serew 10 the small holes of the

J|i:llr.1g'|,l¥ Seg l‘-lﬂm't 20,

2. Hemove the TOpE anchor gnid T from ihe
handle as shown in Figure 17
3. Pull the ald rope outl from the pulley end

& Cul & new nylon rope to 72% inches and
fuse the ends with a maich o keep the sirands
[Fom uRraveling.
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MANUAL STARTER

5. Tie a knot in one end of the rope and feed
it into the pulley.

6, Thread the other rope end through the rope
handle and position as shown in Figure 17,
Insert the rope anchor.
7. Tug on ihe handle a few times bo frmly seal
the anchor.
B. Release the pin ond allow the rope bo unwind
slowly onto the pulley.
2, Pull on the rope a few times and check the
timing. Timing is correct il the arrow on the
biusing pomnts within the limits of the box on the
pulley as shown in Figore 21.

A new rope may not seat correctly at first and
will throw timing off,

Starter Lockont Adjustment (18-25 bp)

Be1 thie shifter in newtral and set the scréw so
that the lockout lever clears the lugs on the
pultey by 0,030-0,060 in. Lock the adjusting
screw with the locknut,

Removal / Installation (33 hp)

1. Remove modor cover.

2. Remove screw and washer 1o discomnoct
]nﬂ;'ing lever assembly. Se¢ Figure 22

3. Remove mouanting screws and 1ift starter from
power head,

4, Reverse e procedure 1o assemble and in-
siall. Mormally the starter spring won't require
service but refer any such work to a dealer. The
dangers of working with the spring and the tools
needed for o satisfactiory job make it am un-
reasonable and unprofitable tack.

Rope Replacement (33 hp)

1. Pull ithe rope oul far enough fo tie a knol
in the maddle

2. Remove rope anchor as shown m Figure 17.

3, Remove the handle, release the knol and ease
the rope back antil the pulley is vnwound

e =

— —— g;.




Screw and
washar

4. Cut a new picce of nylon rope to 733 inches
and fuse the ends with 8 match to keep the
strands from wnraveling.

5 Turn the pulley counterclockwise o make
sure that i is completely wound and release

Cool Manual Man

slightly until the pulley rope hole aligns with the
hobe In the housing.

6, Feed the rope through the pulley and housing
holes. Tug on the rope o seat the knot,

T. The a -.Ji]:- krnot in the middle of the rope o
hold 8t in position while the handle s being
installed,

B. Thread the rope into the handle.

%, Press the rope anchor in place and remove
the knot v the middie of the rogpe 1o allow it
o rewandd

10, Pull on the rope a few times to make swre
that everyithing works properly.

Siarter Lockoul Adjustment (33 hp)

1. Sct shifter in neutral.

2, Loosen collar screw

3. Turn the throttle on until the magneto stop
butis apgainst the shifeer lock.

4. Push the link collar apainst the lock lever
enough o cause the end to clear the stop lugs
of the pulley,

5. Tighten the set screw (o hold the collar
against the control rod,




CHAPTER NINE

ELECTRIC MOTORS

The clectric models need the same care and
maintenance as the gasoline powered models,
Lubricate any moving parts frequently and keep
the motor clean and waxed to avoid or retard
COTTORION,

The battery s the most important part of this
system and requires the special care as outlified
in Chapter Two and Chapter Five.

Most of the repair procedure on this mbtor
requires the expert attention of a mechanic and
many expensive and complicated pieces of test
gear. We recommend that any such service be
referred to an established dealer. The proce-
dures for cable replacement and cerfiin adjust-
ments are included in this chapier. The exploded
views ot the end of the chapter are included
for reference,

CABLE REFLACEMENT

I. Remove the steering housing cover as shown
in Figure 1.

1, Remove bar and leads clamps,

3, Carcfully cut the sleeve binding the cables
together, Try fo avedd nicking the wires.

4, Disconnect the black, yellow, and red wires
ms shown in Flgure 2.

®

5. Lift the indicator drive high enough to re-
move the steering gear as shown in Figure 3,

6. Unscrew the steering gear and pull the cable
from its housing.

7. Remove the 2 serews, cable clamp, nut, and
coffer pin from the foot contrel as shown in
Figure 4. Unscrew the pivot pin from the cable.
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8. Clean the cable threads and apply Loctite,

9, Lubricate the pivot pin and insert in the
stecring gear.

10, Thread the pivet pin onto the cable.

11. Lubricate the steering gear pivol and teeth
and align the arrows while installing the gear.
See Figure 5.

12. Tighten steering cable st screw.

13. Press (he indicator driver onto the pear
with the rib lacing starboard side of housing as
ilhistrated i Figure 5.

14, Connect all u'i:illg; |'r|=|r|g gure o obderve
color coding.

1%, Inetall ateering cohle in foof enntend.

16, Locate steering cable in clamp and attach
with serews. See Figore 4.

17, Press the foot pedal down and thread the
pivol pin oo eable. Alipn with the hole i
the pedal.

IB. Sccure the pivot pin with a washer, cotter
pin, and nut.

ADITUSTMENT

The motor tube must be perpendicular to the
water for optimum performance. The adjust-
mical For this la as follows.




1. Hinga pin
7, Whisl

4, Gannectar
1. Fell pin

E Duww

B Loekwe
100 mat
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5. Padal assembly
. finsgf swibch lesar

10, OnsaM gwikeh
L3 Terming! bigck
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. Washir

. [amer pia

. Cahbe assembly
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+ Bushirg

7. Bumipar

i, Glamp

9. Clamp

3. SorEw

3L. Clemp

2. Bawe

13, Lockwerhar

H. Wasker mwlch assembly
34, Sorew

3A. Cavar

a7, Mut

33, Petenlinmider pmmmbly
19, Rotary ssilch assambly

Mo B sing hersinel

. Lochwasher
. Mut
. el gasemmbip

Lead assembly
Leas axgembdy

. Lasd amamsly
. Lead aasemibiy
. Lead assembly

Laid assarnbdy

Inrulskar

. Bpeed selackor swfich
§2.
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Hex nst
Girediil breaksr
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Elaciric
motar
must be
& Ehi
dirartian

Slearing
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Calila Sieening
sel screw cable
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Indicatnr
driver

STEERING GEAR

o

1. Refer 1o Fipure & for oplimum position of

maior tube with mofor running.

lopsen the mat as shown in Figere 8.

2. If the motor is tilted forward, see F‘-;-m T

Hear zahle
B dul kcalion

Farweed calile

net I-r.u:_llh:ln

——ims e w o




LECTRIC MOTORS

Firmard
cahla i

E =i o’

y 'I'ig'htl.'n rear cable nut as shown in Fygore 9
gl the moter iube position is correct,

4. Position a torgue wrench on ome nuet and o
segular wrench on the other as shown in
Fipure 10 and tiphten wntil the torgque is 5 f.-1b

® |

.Y

5. 1f the medor is tilted toward the rear as shown
i I"i;.:urr- 11, lowsen the fear mod and lighten the
front nust, Proceed as previously outlined.,

e

Incoiract

Mot
J_ T2




SUPPLEMENT

1976-1978 SERVICE INFORMATION

This supplemen provides information ancd
specifications Nof one- and two-cylinder motors
manulaciured From 1976 through 1978,

Use the data in the supplement, in conjunc:
Hon with the procedures owtlined in the varios
chapters in the main body of this manyal, Tor
these lane model motors,

Refer po Tables | through § for specifications
for all late mode]l motors. Table 6 offers sian-
dard screw torgue recommendations Tor all
motors, Tables 1 throngh & are found a1 the end
ofl the chapter.

Wiring diagrams for all 1976 through 1978
mavdefs covered in this manweal can be fownd at
the kack of this supplement.




1976-19TR SERVICE INFORMATION

CHAPTER TWO

LUBRICATION,
PERIODIC MAINTENANCE,
AND TUNE-UP

SPARK PLUGS
High-tension Leads

It is recommended that the high-vension lead
wires be changed from their old location
(Figure 1) to the location shown in Figure 2 on
all 196% through 1976 four horsepower motors.
In addinion, secure the high-tension leads 1o the
fuel pump mounting boss with a tic strap
(Figwre 3). This will reduce the possibility of the
leads gewing caught on the malor cover during
cover removal.

Spark Plug Recommendations L

Refer to Table 7 for the latest spark plug
recommendations for all 1965-1978 Evinrude
aulboard motors covered im this manual.
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Table T  SPARK PLUG RECOMMEMDATIONS (ALL YEARS)

Hp Ynar Champian AL Gap

15 L9488 1970 i) [TEE [y 0030

2 18711978 J&ld (TEF. Iy 0030

3 19521963 35 Waac 0030

4 19691976 Ml [TEE D 0 oan

q 1937 1978 LFri4 MADFEY 0040

5 1565 1968 Ml [TEF. T 0030

55 19561964 A [TER T 0030

& 1965-1976 J6) M44aC 0030

L3 1977 Lrri4 MAOFF Y 0,040

] 1974 L8y - Surlace gap
L77Ja? MATFF X 0040

15 1982 b95E JE) [TEF. I onin

3 Logd- 1973 M M4ZK 00

099 19741976 uLgl @ - 0030

59 1977 LT MAOFF K 0040

59 1978 LBV . Surlace gap
L?7.Ma? MAOFFX 0040

10 1952 1958 B [TER.T 0.03n

1a 1959- 1632 14 MAZHE 0030

(] 1974-1976 ULELF - r0m

15 1977 L7704 MAOFFY 0.040

I 1978 LTE - Surlace gap
LF7Jat MHOFFE 040

15 1956 16l AHAC 3030

183 19571065 J4] MAZE [ AE]

20 19856-1973 J4) AR H 03

25 1952-1955 4 MAZH O 0Ey

25 18891973 Jal 1 R bl [eluic 4]

28 1974-1976 J4 MHZH 303
NN - 0030

25 1977 L¥7d4 MADFFE [ETE i

25 1978 Lray - Sariace gap
JT71at MAOFFX 3 0

2B 16621964 Ml MAZK 0030

0 195G J6.) LR T 0030

an 1957-1958 i1 MdAr £1 D

15 196 1968 Ml L] Q00

s 1959 1) M2 030

LY 197 uLayF 0030

15 1977 LF714 WADFF K 0 04}

15 1974 L Fay o= Suriace gap
L7274 WADEF ¥ 0040

1. WAL ONC part nurnbess 368150
Z. ULBL1OMC parl numiber 387654

3. For reduced radio interlerence, the followng resistorisuppressor spark plugs may b used

Regular Suppressos O8IC Pard Humber
sl [SHEN] F7EALL

Jad H.a TEFRZ?

Ll RLdJ EL R

LT, RL7J IEFGTD

LF&Y QL PENY J8R0G

L¥rI4 QLT 4 IEAGED

LLFTY QUL Ty Jar2m




1#76-1978 SERVICE INFORMATION

CHAPTER FOUR

FUEL SYSTEM

Throtthe Cam Adjustmenl
(nll M oecbels )

It 1% imporiant to properly set the throtle
pickup on the throitle cam in order to obtain
good overall performance and fuel ecomomy, [t
s quite difficult 1o tell when the carburetor’s
throfile shafl begins to move, A simple (ool can
be made o exaggerate the throttle shaft move-
mient (refer 1o Figures 4 and 5), All that is re-
quired i & piece of stiff wire and a commaon
alligator clip (the only modification nesded 12 1o
grind a bit of material from the large diameter
om o side of the clip).

MOTE; When wsiag this food, aiiack i
I the end of the throttle shafT opposire
the com follower. Thiv will eavure o
more aocwrdle reading of the throfe
cam O verens,

Horsepow er Resiricior Kil

If lake «or baal restriclions require a maotor
with & maximum of 20 hp, an Evinrude Resiric-
tor Kit can be installed on 1977 and eaclier 25
hp models, This low cost kit is installed behind
the carburetor and reduces both power and Tael

consumpdion, The kit s available al vour
dealer.

=y
~

ALY

" I-k'_;t'..
il R E
= &ITTLEI i i | y 5

CHAPTER FIVE

ELECTRICAL SYSTEM

Hectric Connection Problems may be improperly seated in their connector
Occasional electrical problems can some-  DAIVES, resulting in poor connections.

imes be attributed (0 poor copnecons in the Figure & shows the proper dimensions of the
vatlerproofl connectors. The pins and sockets pins wnd sockets seated in their connectors. 1F




ithe dimensions in your pins and sockets are in-
correct, insen OMC tool Mo, 3223697 10 correc
the dimensions. (Use alcobhol wo lubricate the
connector helore installing pins or sockets.
Adcohe] doss not leave @ resiclue whach couldd
contaminate any part of the connector, §

Yoliage Regulator Kil
iChutbimards Equipped Wilh
5,69, or 10 Amp Allernators)

Bateries are occasiomally overcharpged due 10
being wsed in comjunction with unregulared 5,
G, %, ar 10 amp ablernators. This condition can
be caused from vsing a banery which is defec-
tive or lower than the recommended capaciny,
o from running the boag for a long perod of
time withour using any clectrical accessories.

Cheok 1o be sure that the barery is not delec-
five, and that i i ol the proper capacty, Onee
this is determined, vou can install o Voliape
Regulator Kit to minimize the chance of over-
charging.

Spark Plog Anii-fouling ki
(174 1976 40 Hp Models)

A accessory Lhermostarl kin is available o
owners of 19741976 40 hp seotors, od@liminare
cxcessive spark plug Touling, This kir masntains
a higher operating temperaiure ai trolling speed
incold water, thromgh the wse of a thermaosial

The thermostal kit also contiing @ new ar-
mature plae, support, and Delrin beanng o
ensure proper Breaker poknt ru:a'liun.

WOTE: fw 19M09T8 elecirie sfar
iy, ) fF FECOaNETesd e T e
ardeingl igniinon deiver coid Paeih wliise
hobfinl e replaced winh  dhe newer
dirdver ool Foendle B bolalsing o eui-
HEiE fregkes poddr IIJ_|II_'_ Tive alriver cosdl'
i wnad il i D Therere o ki

Armatare Plate lmprovement K i
(I9T3-1976 20 and 25 Hp Maiors)

A new armature plate improvement kin s
Available 1o pwsers of 19731976 20 gpd 25 hp
motors which reduces spark plug fouling when

B im or 515 . & 0025 i, o T —

— Ll i i

 ——

kg in.or 0125 in. = 0.02% i

.

the meror is used for erolling io cobd water. The
ki is showin in Figure 7.

The thermostal plug raises (he operating
temperaiure For smoother running. The ar-
mature plate and armature plate reaining ring
and associated pars provide smoother opera-
tion amd redwced spark plug ﬁ,‘:llllimg through
hetier suppori of the armatare plage, which in
turn provides more consistent breaker poin

CHECEALICNI.

MOTE: Do oeor wse ey k30 ow orerdors
it PN o i crsr DaRRS 15 TR J6 MPAY
thoer FLA82F i ¢ 2 B, Adsen, o [ 973
ipens, repdooe fhe igmition coly witl
v iaiFracle TRN gy AEa COaits TR 8 a7,

Armaiure Flaie Bearing
Assemlily and Liabdicalion
(1974 107ED. 915 Hp Models;
1976 1978 35 Hp Muodels;

andd 1741970 40 Hip Modelsh

Irpproper lubricalion of (he srmature place
rearing (Delrin ningd and the armaore plaie




1976-1978 SERVICE INFORMATION

Armatuse plain

ARMATURE PLATE IMPROVEMENT KIT
(19731976 20 AND 25 HP MOTORS)

@'—-— Farmature plaie

ildinitg rng sid ol eeee

Crankzase Boss,
1.BES ., plus dia el

piloi can lead o armature plate wobble, up-
stable timing, and damage 1o the armature plate
and cvlinder and crankcase assembly.

Apply Evinmode owboard motor lwbricam
{801 oil} 1o the bearing groove (inside dia-
iseler) anly. Refer to Figure 6.

calimion
Do noy fwbricate the op, boitoam, or
ouwigle af phe bt-.n'n'rl; .I'Fl';m &I, The
armaiwre plate bearing 5 clommped e

rween the aremafune maeie and the me-
taimer ard fink avsemibly, ang shopid
Tnra ik e,

Earlier model {white or Blacky armature plate
bearing parts should be replaced with lage
mcsdel paris (dark brown),

The proper armajure plate pilol bearing
(cist-in brass bearing) lubricant is OMC Moly
Lube Mo. 173230, lighty spread on the
crankcase boss mating surlaces,




Armalui® plale Bisning

{ Dedain ring)

Ol cam {50:1 wdl)

Crankcase boss




1976-1978 SERVICE INFORMATION

CHAPTER SIX

ENGINE REPAIR AND OVERHAUL

FOWER HEAD

Motor Overhealing
(35 Hp Muodels)

17 your 35 hp motor has overheated due 1oin-
sufficient cooling water reaching the power
head. it is & good idea to remove and inspect the
inner exhaust cover for warpage, A warped ex-
hawsi cover plaie can cause exhaust gases 1o
enter the cooling system and create enough
pressure 10 keep cooling water from reaching
the power head,

O

1. Inspect the water tube guide and grommes
(located an the fronl side of the inner exhaust
tube). Also, be sure o inspect the plastic spacer
above the waler pump.

NOTE: Check fhe cylimder head for
Slarness, These paris are swliect fo
distortion when there i o fack of cood
img warier.

2. Check the ithermostal and replace the
cylinder head gasket. Torque the cylinder head
amd cover to the specifications given in Tahle 5,
this supplement.

CAUTION
Newer run the motor oul of the waler
withou! cooling waler froe @ fresh
wier {lsking iy,

Cylinder Hend Gasked Caanting
19935 Hp Modeis)

Previous service information has  recom-
mended that both slides of the head gasket be
coated with OMC Gaskel Sealing Compound
ke fore installation. This s nod necessary on late
maodel replacement gaskets (these gnskets are
stamped with Do Mol Lise Sealer,”' as shown
in Figure 9},

POWER HEAD ASSEMBLY
Cylinder-to-Piston Skirl Clearance
LA TWTT=1978 Mndelsh

Refer 1o Table 8 for the Istest 1977-1978
cylinder-to-piston skirt clearance recommenda-
tions for all models.




Fiston Rings an incorrectly machined rimg will 111 as shown in
(9.9 and 15 Hp Models) B, Figure 10.

When installing new piston rings in 9.9 and Return any incorrectly machined piston nings
15 hp motors, be certain that they fit into the 10 your dealer for replacement.
ring groove so that they are flush to or below

the surface of the piston (Figure 100, The fac- Table 8  CYLINDER-TO-PISTON SKIRT

1Ty reports thal some piston Mngs were inoor- CLEARANCE [1977.1978 MODELS)

rectly machined so that they cannot properly fit Cybnder 1o Pt

into the grooves of the pision, in which cuse Engme Msdel Shiil Cleanunce

they proirude above the surface of the piston,

While the piston can still be installed in the Thp 0.0055 in. man. 00043 in. mn

eylinder with the incorrectly machined piston {0.L 400108 mam)

rimgs in place, the pistons and cylinders counld inp .0030 i, mas-00018 w min

be damaged within a short period of lime, (00760 046 mm)
Refer to Figure 10, and to the following pro- ‘ =5,

cedure 1o check the piston rings for correct bhp 0.0030 in. man.5 0018 in min

machining. MATEO MEmmy |

I. Insert the piston ring into the ring groove. 95 & 15hp 00038 in. maa -0 0025 in. mn

2. Lay a straightedge along the side of the (00970 %4 mm)

piston (check several places around the cir-

cumflerence of the piston}. A correctly machin- ke umlﬁ"]&uﬂ &gu":m" .

ed pislom ring will fit as shown in A Fllln‘.' lik; 1 ;

||lll
L Hed risg will shack sbowe pistan
serface as shows below,

Bood ring wil check Mush b below
pisran suTasd dm ahown Seloe,

WCAE: Gap presnl above uplirhu:
with pond ring |3 noemal as pishn is
undercul in this s

Ixnighl el wilh phlas WOTE: Gap crasded jush hilow spper
mﬁn ﬁum. - fing by fing ekanding oul of ring
proave [pistan ring incermclly
rachised).
S
——
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CHAPTER SEVENM

LOWER UNIT

Water Pump Invpeller Housing Fuilure
(AN Models With Plastic W ater Pump
Propeller Housings)

Power head damage can resuli from plastic
waler pump impl:-ﬂm' hj}uh'ingn ra.ili:u.lgh |.:||JE 8] 1he
gearcase nod being placed in deep enough water
before starting, or starting the motor out of the
water (such as before launching and before
tralng on water when using flushing kifs).

To prevent damage, the water level ai the
grarcase must be at least to the spray deflector
plate located above the anti-ventilation plate.
Refer to Chapter Seven, Water Pump, in the

| main part of this book,

L Water Pump Problems
(1978 35 Hp Musdels)

. Some 1978 35 hp motors have overheated
- afier extended idling due 1o insufficien e
. pump output pressure at idle speed. The models
* iffected are those built before the follofing
- serial numbers:

Madel Serial Mumber
J5R02 2463
A5R03 1926 ¥
35852 2453
5853 3501

. MR AEH 1847

. 1SRLTA ARRERA2

. I5ETR AR0RT
ISELTR 480527

- The low output pressure has been traced o
be impeller (No. 388702) being undersized on
de height: the impeller |'|11IJF||nH: heing

el; and gaskei Mo, 323311 (impeller
geplate) Deigg assembled of 7 center in
ip to the impeller cup (Mo, 323008),
the gasket to be trapped berween 1he
nd plate Mo, 323251, cansing leakage, The

gasket should only be trapped between the im-
peller housing and the plate.

Tocorrect, perform the following steps;
I. Replace the plastic impeller housing with
new housing Mo, 390159,
2. Measure the impeller blade hedght ar the tip
where there is a flal surface, halfway down the
bade; also measure at the hub. Replace the im-
peller if the blade height is less than 0,744 in. or
mckre fhena 0, 754 in.
1. Replace the gackels {one on exch side of the
impeller plate). Be sure that the upper gasket
(Mo, 323311} is not off center and trapped be-
pween cupe Mo, 32008 and plate Mo, 323251,
4. Insiall washer Mo, 318452 under the heads
of the water pump hold-down serews.

Gieurcase Replacement
(19746 35 Hp Models)

Early 197 35 hp molors (5" madel sullfix)
had an vmpeller howsing which was awached
with three screws. Current serics 1976 and later
35 hp motors (G model suflix) use four at-
Laching screws,

If i mecessary Lo replace the gearcase on an
eirly series molor, install Impelier Housing Kit
Mo, 8436 on the new gearcase. Reler 1o
Chapter Sevem, Gegroase ond  Exhouss
Flosusivng, in the main body of (s book.

Lower Mouni Svsiem
(1976 and Laier 35 Hp Models: and 1977
and Later 15 Hp Modelsh

The howwer mcdini E.1.=igr|'|:|:||].' on 25 and 15 hp
motors was l:hﬂlt]_n;' in md-1977 to hmitl the
vertical wravel of the rubber mounis. Earlier 25
and 35 hp motors can be modified by insialling
part Mo, 323107 (bumperk No, 323108 (pont
side lower mouni housingh; and Mo, 323109
(starboard side lower mount housing).




Table 1 SPECIFICATIONS — 2 HP, 1-CYLINDER (1976 197E)

GEMERAL
Hars spwer

Fating at sea invel. Allow 295 reductan
par L0001, above sea [eyel,

Full throftle aperaling range
Engine type
Bore anid stroke
Fiston diHacamant
Crankshaft size

Top jowrnal

Bottom jpurnal
Cannastng rod crankpin
Cacling syslam
Propsllar gear ratia
Speed contral
Prapallar {$tandarndj
Starber
lgnihian
Spark plug
Spark plug gap
Breaker point gap
Copndenser capacity
Cartiretion

Float leval salting
Indet newd o seat

CLEARANCE
Fowr haad
Pistam rimg gap
Fiston ring groove
Cytender and pestan
Lrankanatt
Ligppsr
Lomer =

2 hp @ 4,500 rpm

&, 200-4. 800 rpm
1-gylindar, 2-Gycle
1% in. 2 1% in.
2064 cw.-im.

075020, 7497 im,

DTE0Z-0. 7497 in,

DLGE90-0. 6685 in.

Yari-valume pump

12:25

Single lever, synchronized throttle, and spark
T wdld im.

Manwal self winding

Flywheel magnaio

AC-ME4C, Champion J&J {1dmm)
0,035 bn_

0020 an.

0.18:0.22 mid

B ngle barrel, float feed, with hagh and low
apesd adpustments

Flugh with casing
0.0E0-0.053 in. (use & Mo, 55 drill a3 gauge)

DUDES ia. maximem, DUO15S is. o s
00040 in. maximum, CU0020 in. minimum

[LOOEE im, maximism, GO0043 in. minimaim

Maoidla Dearing

Maadla Dearing

{continwed )




1976-197T8 SERVICE INFORMATION

Tabie 1 SPECIFICATIONS — 2 HF, 1-CYLINDER ([1976-1578) (continued)

CLEARAMCE {contnued)
Connecting rod
Pigbon ard
Crankshaft and
Lorwar umit
Diriva shatt and bushing in gearcass
Gearcass head and propailer shatt
Propailer an ghatt
Gaarcaia bushing to propailer shatft

TORGUE
Power hisad
Flywheel mut
Connecting rod screws
Cylinder head scraws
Manifald to crankcase screes
Bearing housing ta cylinder scraws
Spark plug
Loswar wmit
Pull a4t propalles shaft to Gt up lowaer wnit

0.0011 in. maxirmam, 00008 n. minimam
Meedle bearing

B.0028 in. maxirium, 0.0010 iR, minsfmiim
0.0022 in. maximum, 00307 in. minimum
0.0057 in. magimuam, 00332 in. minimum

CUOOZ3 i, maximiem, 0.0007 in. midnimem

20.28 ft.-b.
BO-66 in.-Tb.
&0-80 in. b,
60-80 in,-Ib.
60-80 in.-Ib.
17152004 falb,

11-14 o




Tabla 2

SPECIFICATIONS — 4 HP, Z.CYLINDER (1576-1978)

GEWERAL
Horseposer

Rating &t sea level. Allos 285 reduction
per 1,000 . abowve sea level.

Fusll thrattle operating rangs

Engine typa
B ared siraka
Pigtan displasemiant
Crankshalt size
Top jeurnal
Center journal
Batbam Suarnal
Connecting rodl crankpin

Coshng Sydleda

Propeller gear ratio
Speed controd

Propelier

Prapallar drive ma
Starter

lgnitian

Spark plug

Spark plug gap

Igniticn coal

Curbusetian

Flaak lewel satting

CLEARAMCE

Pawear head
Maten fing gap
Pesian ring roove
Cylimder lr:d piskon

4 hp @ 4,500 rpm

40005000 rpm

2-eylinder, 2-cycle, altarnate firing
1% .k 134 in.
5.28 cu.-m.

0.7520.0.7515% in.
0.6E54. 06849 in.
0.6E854. 0 6849 in.
06255 0.6250 in.

Combinatan positive displacement amd
centrifugal pump

L7:28, wasdless: 1275, standard
Sirgle layer, synehronized throttle and spark

Tl in. % 6 im, piteh, 3-blade plastic (standard);
&l4 in. w6 in. pitch, 2-blade plastic [weedless)

Lg im. w1234 in., stainless steal
Automatic rewnd [rylcn raps
Flyahieel magnefo, breaksrless CD 3
AL-MAOFIK; Champion L7714 {14mm)
QU0 in.

Mol cplinder, Part Mo, S814888:
Mo. 2 cylinder, Part Mo. 581645

Singla barrsl, float faad, with high. and loe. g pase-d
adjustmenis and manual choka

Flush with castng

WA 0S0 in. (use a Mo, 55 dridl as gauge)

D15 in. maximuam, GO00% in. mminemum

00040 in, magimum, GO020 in, minimuam

D.0030 ta. manirmarn, 0008 in, menirmam

{continued)




1976-1978 SERVICE INFORMATION

Table 2 SPECIFICATMONG — 4 HP, 2-CYLINDER (1976-1978) (continued)

CLEARANCE {conmtinued)

Crankihalt
Upper Nasdls haarings
Middis D.00E3 in. maimarm, $U0003 in. ménimum
| vy 0.0023 in, makimum, 000003 in. minimum

Cannacting rod
Prston & 00001 in. maximum, 00004 in. mimimem
Crankshaft amd 00017 im. maximum, Q0007 in. minimm

Lower unit

Finicn and bushing in gearcass 00018 in. maximum, 00005 in. minimam
(standard angina)

Drive shalt and buishing in gesrcase 0,003 . meaximmum, $0001 i6. Avidmuem
[waadlagg)

Gearcass head and Bushing assembly

Standard 0.0022 in. mamimum, 0.0007 ie. i um
Wasdlags D.0DLE im, maximum, 0.0005 in. minimem
Propsilar an shatt
Standard Q0067 in. maximsim, (W002E in. minimum
Wesdlass 00083 . maximum, CUE020 in. minimum
Gearcass bushing tc propeller shaft 9
Etandarnd 00022 in. maximum, 0.0007 in. minimum
Wesdless . Nol & pplicabls
TORQUE
Prower Nead
Flywhal nist L 10-4 ft. 4.
Connecling rog Screws 60-6E in.-Ib.
Cylinder head goress Ei01- B -,
Crankcass to eylindar scraws G0- B8 in.-lb.
{upipear, canber, snd o)
Spark plugs 1714-30014 #.-4h,
Full AT propeiier shaft to Lk wp lowar unit 1215 ib.
Powar packing masnting schess J-d fi-lb,

1. MagFlash magneto El:l o 1978 models.




Table 3 SPECIFICATIONS — & HPF, 2-CYLINDER (1976-197E)

GEMERAL
Horssposer

Rating at saa laval. Alloe 295 reduction
i 1000 T, alixes sea laval

Full thratths operating range
Engina typa

Bora and stroks

Pistan displacement

Cranksbalt £ife (1op, Comtar, and
bodtom jourmais)

Connectng rod crankpin

Coaling systam

Propesllar gear ratso
Prispaliar devea pin
Prapellar {standasd)
Spaad contre
Gaarshit contral
Startar

Ignitsan

Spark plug

Spark pleg gap
Ignition coil

Charge cail resistancs

Carburskian

Float lewel setting
Carburetion orifice plug

Imlat nepdls saat

CLEARAMCE

Posweer head
Petan ning gap

Piztan ning groove clearance

Cylmder ard piston

W.G.AFA

6 hp & 4,500 npm

4,000 5,000 rpmi

Zoylinder, 2.cycle. aternate firing
1% in & 114 6n.

B4 cuam,

D.BOB0-0.8075 in.

0.6630-0.8685

Combination positive displacemant and centrtugad

pump (tharmastatically controllad)
12:25

Mo in.® 12%, in., sEainbess steal

Q. dia. x 7 in. petch, 3-blade
Twist-grp. synchronized throftla and spark
Forsard, mautoal, and reverss

Manual, self-winding

Flywht| magneta, breakeriess CO L
AC-MADFFX; Champian LT 714 {14mm}
0,040 i,

Part Mo. S8168E

575 = 75 ahmes

Lingle barral, flost feed, low apeed 5djustmant:
fixed high speed et

Flisgh with rirn af casking
Hols size 0,052 in.. Par No, 322249
00530050 in, {use a Mo, 55 drill as gawge)

Q.OLE en. radssmuer, 0,006 . mmimimem
00035 in. mazirmum, 00010 in, sinsmom

QU0 im, maximiem, U001 in. minimam

{conitimued)




1976-19T8 SERVICE INFORMATION

Table 3 SPECIFICATIONSG — & HP, 2-CYLINDER (1976-1978) {(continued)

CLEARANCE (continued)

Crankshaft bushings (all)

Comnecting rod beanngs
Pistam amd

Crankshaft and

Pistan and wrist pin lcoses end

Liswer umit
Gearcass head amd propeliar shatt
Bearing Fousing bushing [0 dowe shaft
Propedlar shaft sn frant gear bushing
Propedior shalt to reverss gear bushing
Front gear bo gearcase bearnng
Rear reverse gear bushing
Prapssllar hub on shaft

TORQLE

Porerer head
Connecting rod screws
Flywhial nut
Cylindar haad scraws
Crankease to cylindar serews (all)
Spark plugs
Power pack moumting balbe

L wnit
Sida mawnt rute (wppar and lower)
Lowier mount houwsng ta pilot shalt Screws.
Filet sha't to stsering bracket screws

Pull at propelier shaft for tilt-up lower units
{=tanclard lengih)

Pull at propalier shaft to overcoma
rEvErss ook (standard lengihl

Ship chutch propsller

00025 im, maximieam, 00015 in. minimuam

L0000 in. maximem, 30003 in. minimum
Meedie beanng

0UD0OT in. maximuam

0.0020 in. magimarm, U030 in, manimum
0.0025 in. mazimum, 00310 in, min s
0,001 5 in. maximairm, 0.0005 in. minimurm
0.0015 in. makimuam, OU0308% in, menimam
00022 in. maxirmurm, 0.0010 in. mirdmesm
0.002% in. maxifmam, 0008085 in. sednsmum

U009 (m. maximam, CL03OT im, milnkmiom

60686 in.lb.
4045 ft.-lb.
&0-80 in.-lb.
&0-80 in.-lb.
1745204 faib,
4.5 i i,

150-170 im,-lb. (12-14 f2.-1B)
72/96 .-,

B0-80 in.-lb

2830 1b.

120- 1470 ib.

B0 .-k

1. MagFiagh magnato 0 on 1978 models,




Tabie 4 SPECIFICATIONS — 8.0 AND 15 HP, 2-CYLINDER (1976-1978)

GENERAL
Hursepower

Madels LORYE, 10RTT. IGRTE 1ORLTE.
LORLTT, 10RLYE, 10EMG, IOETT, L10EYE.
LOELTE, 10EL?T, 1DELTH, 1OSELTEY

Models 15RTE, 15RTT, 15R74, 15RL76E.
15RLAT, 1BRLMA, 15E76, 15EFT, 15E78,
LSELTE, ISELTT, 1SELTE

Rating at sea hevel. Allow 2%, redisctian
e 1,000 18, above s=a level,

Fusll thrattln oparating rangs
2.9 hp
15 hp

Engime type

Bore and stroke

Piskon dispiscement

Crankshalt size

Top journal

Cenler journal

Hottom journal
Connacting rod crankpn
Caaling aystam

Propeller gear ratio
Progeller (standard}
Propeller {optsanal)

Speed camtral
Gerarshift contral

LIBClrcal Aysbem (electric slart modess oniyl

Starter
Manal
Elunirie
Saarter amp deaw when cranking
Ignatian
Spark plug
Spark plug gap

DD hp ap 5,000 rpm

15 hp & 6.000 rpm

4, 500-5, 500 rpm

5,900-6.5300 rprm

Foylinder, 2-cycle, gllernals Tiring
2188 im. x 1760 im.

1320 cu.-in.

LEBTRZ0.E7ST in.
0.BL25-0.8120in,
D.EL2S-0.81 30 in.
L.063%5 10630 in.

Tharmaslabsally contraliad combinatn pogte
displacement and centrdugal purmp

1220
914 dea. w 1Dan. pitch, 3-blade

G4 indea, = Ban. petch (3-blade): 10 in. dea. 2 5 i
pitch (3-olade): 9 in. dea, ¥ 10 im, pich (2-Hade)

On stearing handle [remote control available)
Forsard, neutral, roverss

a amp Mywhesl gleenalor

Sell-winding

13 walt {and roge)

G5 mimip maximum

Braaksrless CO magnata

Champian LT704; AC-MADFFY { 14mm]
0,048 i,

[continued}




1976-1978 SERVICE INFORMATION

Tahle 4 SPECIFICATIONS — 9.9 AND 15 HP, 2-CYLINDER (1976-19TE) [contimusd)

GEMERAL {continued)
Charge coil resistance
Rope 575 = 75 0ohms
3 475 * T5 ohmse
Igmition il Part Ma. B81685
Carbureticn Eingla barrel, foat feed, fixsd high-spesd;
adjustabls low-spesd; manual choka
High spead orifice 9.9 hp, Part Mo, 322752, Identification Mo 38;
15 hp, Part Mo, 322203, Identification Mo, 54
Float lewel satting Flush with rim of casting
Imlak neadls seat 0.065-0.062 in. (use Ma. 52 drill as gaugn)
CLEARAMCE
Poswar hasd
Fiston ring gap LS . maximaim, 0,005 0. minsmam
Fiston ring groove clearance (kowar) 0.0035 in. maximem, 00025 in, minimoem
Pistan pan to piston (loose and) 0.000S in. magimum
Cylinder and piston (L0053 in. maxirmurm, 0.0025 in. fminimem
Crankshatt end play Controlled by lower journal Beaning
Lowar unit
Propelier shaft in front gear bushing OLO0ET in. maximuum, 0.0002 in. minimem
TORQUE L
Pawar head £
Flyatesl nut A5-50 fr..i.
Connecting rod sLrew 48-60 in.-lb.
Gylinder hoad screws 145- 170 in.-lb.
Crankcase o oylindar screws (all) 148170 ine-lb.
Esectric start thraugh balts ’ 30-40 in, b
Elactric start pinicn nat 150170 i1,
Spark plug 178452004 M.-lb.
Power pack mounting bolts 4.8 ft.db.
Manual starter assemibly screw 2426 t..1b.
Lewar wnit
Lippar mounte BO-EQ in, b
Filal shall to steering brachet seraws G50 30 b, (810 M.}
Slip elutch propalier 85 M.-fb. mimimum
Full at propedler shaft for tilt-up 30-40 .
{stapdard bength)
Pull at propablar chatt bo cwsroome 100200 #h
roverss lock (standard langth)

i. Suil Master long, slectric, heavy-guty reverse Ehrust.




Tahie & SPECIFICATIONS — 2§

ARD 35 HP, ZCYLIMDER (1976-1978)

I GEHERAL
Harsepawer

Muodals 2ERTE, XSRIT, 25RTE, 25RLTE,
25RLTT, 25RLTA, 25676, 28E77, I5E78,
I 25ELTE, ISELTT, 25ELTE

Madsts ASATE, 35RT?, A5RTE, ASETE,
ASETT, 3BETE, 35RLTE, ASRLIT, I5ALA,
ISELTE, IBELTT, ASELTR

Rating 8l sea bevel. Allow 2% reduction
per 1,000 ft, aboye s8a lavel.

Full throttle operating range
25 hp
35 hp
Efgine fype
Bore and siroka
Piston and displacamant
Crankshall size
Tap jeurnal
Ca&nlar pawrnal
Battam joummal
Conmecting rod crankpin
Cooling sysbam

|I Praqeller gear ratio
Propeller (standard)

Frospoiier [optional)
&5 hip

35 hp

Somad cartinl

Qiarsheft confrol
Elostnenl ayetam
Skares
Pl il
Elagtric

25 hp @ 6,000 rpe

3% hp @ 5,900 rpm

£.500-8 500 rpem

5.000-6,000 rpm

Zoylinder, 2-cycle, afernate firing
000 . & @, 253 in.

31.B gy.-im,

1.7495-1 3500 i,
0, 95905- 1. OG0 on,
0.9842.0,.9846 in.
1.1823:1.1828 in.

Comination positiva displacement and
cantrifugal plemp

12:21 (5 hp)y; 14:27 435 hp)
BLg in. @i, x L1 in. petch, 3-blade (25 hp):
1814 in. dea. = 11 in, piteh, 3-blade (35 hp

WG im. din. 2 T in. petch (3-Blade): O in. dea. 2 9 m

pitch (3-bladey; 200 in. dias & T i, pich, weediess
{3-blade)

1114 in. dia. x Fin, pteh, aluminum (3-blada);
1L im. dia. ¥ 9 i ptch, alifmbinem (3-blade);
13 in. dia, x 13 in. pitch, aluminum {3 bladae);
105 in. dea. x 11 s petch, 55T (3-bBlade);

11 i, dif. £ im, pitch, 88T (J-bisde)

fin1 stearing handig fmanuasl start}; remote
canbral available on alestne star

Forwiind, nautral, rpyeras

& amp flywheel altarnatar

Salt.winding
12-walk

{canTinued)




1976-1978 SERVICE INFORMATION

Tabie 5

SPECIFICATIONS — 23 AND 38 WP, 2-CYLINDER (1976-1978) (continuad)

GEMERAL {combinuad)
Starter amparagh draw whils cranking
Ignitian
Spark plug
Spark plug gap
Carburstiaon

High speed arifice plug

Flaat brval aetting

Inbet nessdie waat

Initial low-spaed neadls sating
ldls spaad
Masimism rinwtnal npm

CLEARAMCE
Powar Nasd
IFisian ring gap
Peston ring groove clearance | lower}
Cylindar ared piston
Crankshalt smd play
Lower umnit
Propeller shaft in front gear bushing -*-
Fear raverss gear to rear bushing
Raswsian gear buahing to propeller shaft  §
TORQUE
Perwar hdad
Flyrwhaal nut
Conneeting rod screw ¥
Cylinder head scrows
Crankeasa to cylindar haad screvws (all)
Elpctric start through balts
Electric start pinion nut
Spark plug
Manual starter assembly screw
LLowser umit
Uppar mounts
Pilat shaft to stearing
Pull &t propalinr shatt for tilt-up (standard)

Full at propelier shafl b overcome reverss
lock (standard)

1Y amp maximum

Magneto breakeriess CO
Champsan LTTH: AC-MA0FFX
D.040 im,

Singla barrel, float fesd, fived high-speed;
adjustable low-speed [under mator cower),
manual choks

25 hip, Part Mo 320921, Identification Mo, 55-D;
35 hip, Part No. 319831, Identfication No, 59:D
Flush with rirm of casting

0.065:0,062 in. (uss N, 53 drill as gauge)

1 L4 tuirms open

G50 rprm rmaxkimum

4, 500-6.000 nom

G017 in. maxirem, 0.007 in. meinemim
OUDO4D in. maximum, 00015 &, minimuem
0L0D50 in. maxsmurm, 00030 in. minimwm

G.011 in. mazimwm, 0.002 in. mirdmum

QL0020 in. mamimiuem, 0.0010 in. finEm T
00020 im. maximem, 0.00085 in. minimum

QLU03LE in. mamimuem, 00006 in. minimum

1O0-105 ft. b

34E-372 in.-lb. (29-3]1 fe.-Ib.)
£16-240 in.- 1. (18-20 Ft.-lbb
BAS-170 in T, (1214 B, -1
E0-B4 .-k,

243300 in.-1b.

17452004 H.-ib.

B. 10 f. b

BO:-B0 inb, {87 1.-1h)
120.144 in. b, (10-12 ft..1b.)
3040 .

150-250 Ib.




—

Talle & STANDARD SCREW TORQUE — ALL MODELS

Tarque should be used on the standard size screws listed, unless otharwise specilisd:

Slandard Screw Size I, <, Ft.-lb.
Mo. & S LE e
Mo & 15-22 —_
Mo, 10 25-35 -5
Mo 12 3540 14
14 im. 50-60 8.7
g . 120-140 1012
LT 220-240 15-30

MOTE: When Gightening 2 or more screws on the same part, do not tighten
Any Acrdw Cofmpletaly a1 ane Lime. First, bghten all screws B0 L4 of the
specifind torgies, hen b9 25 of the wpecihied lorgue, Finally, lorgue sach
sorew bo specified torgue.

Run B anging Tof & ahael lime ba resch operateng temperature, and
leg i eeal until comfortable to the touch. The cylinder head scoess
and spark plugs should then be retorquad.




1976-1978 SERVICE INFORMATION

WIRING DIAGRAM —4 HP
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WIRING DIAGRAM — & HP
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WIRING DIAGRAM — 10-15 HP
WITH MAMNUAL START

1976-19TR SERVICE INFORMATION




WITH MAMNUAL START

WIRING DIAGRAM — 25-35 HP
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ELECTRICAL SYSTEM

STARTER SWITCH 14 GA, RED
& KEY ASSEMBLY

AMMETER
9 6
ﬁ HAT
16 GA. WHITE
18 GA, BLACK
12 GA, RED

12 GA. ORAMNGE

WIRE CONNECTOR o 6 GA. BLACK
: _m o
; CUTOUT
LEAD - SWITCH

SAFETY SWITCH

GROUNDED TD
FOWERHEAD

COIL - UPPER
CYLINDER

BREAKER POINTS
ARMATLIRE PLATE

COIL - LOWER

CYLINDER | CONDENSER

VoLt




MAINTENANCE LOG

DATE TYPE OF SERVICE COST WL MARKES




INDEX

A
Arvaaiare plads ...... . cvnuunane1BB-1%0
B
Bainery
Charging . - et . R
Inqwtmrllmlum:a T O
||:|:=|ul]ulmn...............___.. _____ K11
Remowal . o i MR
Sl.'l'-:i}lplin-n!......._.._......-..23-1'5'
ng&lﬂl:l.{lnnl........-.....__________ I8
Bearings ...... e ]
Breaker points
Adpustment, 1.5-2 hp (slatic method) .. 34-36

Al jii il IEEhph!n.'-h:HgI:t me:hud!l A4
Hd|u14mn113!.'il1p A R P | |

Persodic mainlenance . I I B T
L
Curhisretor

Adjistment, L36 B ..oovniiianiaai 44
Adjustmment, BI325 P cocvaeaiianaa. A4S
Adjustment, 33 hp . 'lw&
Choke selenoid, 13 hp " 'J"l'l
CIEBRE o o5 15 som s 60w s 0o Kn ps s

A -im
Disassembly, 1.5-6 ERT A LY L |
Disassembly, 3.5bp .. .- .. .-va-eoo.-- BE
Disassembly, 1825 hp - ............. 6566
Dasassembly, 33 bp o vovvneiiannn o, BB-HT
Flowt nesdlie and valve .. ........ E... 67-68
Intake manifold, 33 hp .. ocoooevvawiae M
Lead ghots. all except 9. 5and 33 hp . .... T
Meedle adjusiment, |.3-6hp ........... 44
Meedle vAIWE .. ...covrvnnracasnnnnsaa GB
Ol drmiin valve ... ecvervransnmrans 12
Operation . .... g P 1 |
F.umH;rIth s N 1
Remtembly, B5hp ... covvuenvnanannas Tl
Reassembly, !!'!Hil'up.-.. A R A 71
lu.hrmﬂj'.lﬁ!ﬂhp i I L i |
H:m:ml:l;r :I-El-hp R 1
Recireulating 'h'ﬁl'l.-t.'.ilgfﬂhp .......... 0
Reed valves ....... T - |
Removal and :mt.lﬁ'll.nn e s - Hh-B]

Cleaning and inspection | power Inmlj i

Beprings vevarnrranean bl
Cylinder And crankease . ... ........... i

L e | |

Pistons . ; . 120=121
Cooling ayntm T B L]
Crankcuse, cleaning ond inapseson ..., 119
Crankease and cylinder reassembly

wred ivesiallibos ...l o0 iaian. . 133124
Crankshaft installagion . ., ,, ceenea122-123

Cylinder head gasket coating [ngﬁ-IB‘FH e
Cilindét-pision chearance {I!".'E.-l'!?E'II .

Cylinder, cleaning and inspection . ........ 119
L D

Deecurbonization . .......... P

Deesalinization ....... RTPE E
E

Blectrical system

Armalure plate . ... v aawass JRE-190

Battery .o vuuens O T oo 2B-30
Breaker points . SE o 336
fmdtm:r[upl:llnr] cnain e gy pa R
Conmeciion prabloms .-.......-...,m'.r-ln
Electric MBTEE .o v0vuvueiiransasanes BB
Magneto operation .. ...... 000000, 3031
Mugneto removal and installation ... . . 77-8A
Epur'nplug_n.m:ll'uu]lnsl_u e P |
?:rkp!uga S A e e
I.Ih'lﬂhl:lulmg e o s S i T LA
Voltage repulatar kit . verasas 1BB
Wiring dingrama ... ..o iciiiii,, Be-101
Eleciric mators isee M-uq.:.n_ electric)
Engine aperating mequifements ..........., 47
Engine eperation, principlaof .. ......., 2324

Exhaust housing (ses Gearcase and
exhauwst housing )

Exhaoed relied ............c00 000000133134

F

Flat spols in enging Operntion . . ...c.oo.o... 50

Fugl system
Carburetor cleaning and "l:p.l“' BT-T2
Carburetor dI-I:IﬂTﬂJ'lf — L [T )
Carburetor maindenance, pr.rh:ldlt: ...... 4=
Carburctor oporatlon . ....cvvve0n... 5556
E'-Illﬂrllnrrrul-:mhl.y PRI L L |
Connector housisps . ......c.0000auae 75-Th
Fusl iher maintenancs, periodis voo000.. A9

Fuel line, screen, and nipple assembly . . 6



Fuel! cal mixivre .......... e aa Db XT
Fuel pusmp and filler 'I'.."|Ei:I.I1II'IE Jrnppl:ln.m

and repair ... ..., S s |
Fuel pump and filter removal

andd installagion . ...... PR .|
Fuel pump !ruu'h'lu:-lmulmg SRR - | |
Fiel tank A
ﬂ.ugauj.;c T .-........,..,,.'.l'-n!-'f!
'l-l-'-rwpau-er restEictos kil | . I
Hose and primer hulh mmmh'l}' r.'Iang . 13
Remaval and insallation, 1.5-2 hp . ‘il'i-.!lt
Remaval and installation, 3-6 1 R b

Removal and metallation, 9.5 I\g L EH-50
Removol ond insisllation, 9,591 |||:|| A |

Removal and installacion, 18-2% |'|1:| o A1-6Z

Removal and installation, 13 !1|1 e ]

Thratile cam mjlmmml[liﬁ'ﬁ I'i'.I'P.] . 187

Vot «ouiacs R A |
L]

fl-i"-l.'-illLl. i VAR R s b e e s s THETE

Gaskels . ..., EVRISEIINPTRILIT S || i

Cigarcase and '.'.l:hII.IH h-.'lu:mil;
Cleaning, inspection, and repar ... ... 161-163

Ew lpuien-lo- puarcasa :.'Iisn:rlll:l vemramers 163
i.i-ll"“f'l'—“ﬂ‘l.]'irfﬂur\elt'rt.............-.. 163
General information .., PRI | | |
Kemoval amsd invtallatéon, 1.5- 1 hp cee lA1-143
Rermoval amd installation, 3-5 B ccveeena 143
Removal and installation, 6 hp .. ... .. ... 14]

Removal amd installation, 9. 5hp .., ., ., . 151
Femoval and inswllation, %.9-15 hp . B0 131

Removal and imstallation, 1IR3 hp ,..... 158
Eermoval and inzaltation [I'!Tﬁ 3 hpn g 193
Shifter adjustment, 9.5 hp | shsaenas 130
Shiller .n:||1.|=|r||=|11 2.9-15 hp ke 13%
Shifrer ad.u-;lmml [R-11 hp 13802
Crearshift . ...... i e e s T
Gencral information ................... 16
L
H
Horsepower restrictor kit ... ............. 187
1

T IO R - o s e i .

L

Lower wndt

Clamp serew swivel plate . ............. 137
Gearcase (1FT691918) . ouvinviaraca 193
Ciearcase and exhaust housing ... .., 137-143
RN - 5 et v G e g w1
Exhavst palbef .....c0000000i0eiaa 133114
Motor mouRlE ... ...0eimneranea 133, 193

-1 | NP |
Steering Methom «.o.eeiieiinenn,, . e IR
Steering handle e e [ |
Tiltlag friction ..........o00nennra0a. I3
WabET UMD « s sinsssasis 13-1 193
Lubrication
Fusl s ail mixture ...............____]E,I'.'
Gieneral infermarion | e B )
..-lll‘\ll'l'lu1l|.rl1p-u|r|lx Jobbr SUTHI TP . | |
Maoving parts {enternal) lubrication ..... 27
L N T R MR E O - | |
kil level check -1-1—25
|
Magneto
Installmtion .. ...........0cc0vueeeno. BA
OO oocosesos s s sams saains 51
Bemsnaal, 1 5.3 l‘:p il

Remawal, 3 hp rope start ( 1966-196T) .. T7.79
Kemarval, 3 hp spring siarter { 159465 )

and all 4, 5, apd 6 hp .. .cnv v iiieiae. M
Hm\'al.ﬂjhp S s e A e e S TR
Removal, 9.9-15 hp . .. i o W

Rémoval, 19:25hp . .......o00evnn, B

Removal, 33 bp .o ooounann .. RLEE
TrOWMEEhOMIME . .0vvvceiaoen-n.o.- .54
Muimenance, porsodic

T e A B A e DN
Dt POmts - cc.com s n an o e e 3136
Carburelor . ........oriinnrirnianins AL dh
Condenser [CHPRCIORY s cicuvvunvanaas I

IJﬂﬁl'buni.'nl:inn riEr |1Hl.|l']'

Desalinization {ealt water running

OILICIBENATOEF o vavsseccccnnnsnree. 540
Emergency siorlimg - .. ... ... ...0... . 43d)
P R o e momme mow eaommaeeirenonaeon e, 40
T P 1, |
Motor imsiallation ... ........,,.,.... 4042
Motor DN ... v0vvececconnn,. 4144
Motor remdval .- ... in i e iaeaees 42
Meatra plariswiech .. ..........,...,.37.38
Shift bock stop . S P 1 [
T T P . 1133
- TLLE T T . |
gy gl T e T RN |
Wamrpmp:nﬂmgmum..-..-..... 15

Misfiring . , P |_ L1
H-:u.l-nlrdfnm'lﬂlmn S AT B SR DR 1
Muoter, operating requitements , . ........ 47
Mutor, principles of operation . ... ..., ., ,23-24
Motor mstallation
a‘ml.'lthdhmmem....-........._..... 41

.|lh:-r:|.I e T R AT e D
Frupdlrr...... IS TP R |
Remoie contral (aocessory b .. 0oei.... 41
Tiltimg . A e el B MW 4]

h-lnlnrl'tfl:in[_';...............--......_.-I!-H

Meotor mounts .. ...00enieieen.. ... 13, 193




INDEX

Modors, elesifie
AdpomErl .. .enivcnia s n s
Cnhl:r:]:hn:mur ik i Mg era e s ITH-100

N

Mewtral start switch . . ..ocvvvvvnvannaa 738
Moses, umusaal it sl

o
Ovarhaaling . ....cocnvvvnmnmnannnasaas A

=]

Pistons snd rings
[!‘Iurun,gmdlmpmm i et e e L
CMATADGEY .....0vvvcranra .o 191, 192
Rmngs (1978-19TB) .......-...--c.-... 182
Renssembly and installathon ... ......... 122

,.,'.1|s 1|9

SERIETIE, v i icn b s e wmo w B e
g il e AR S e
Power head
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EVINRLDE SERVICE * REPAIR. HANDBOOK

1.5 TO 33 HP = 1965-1978

This comprehanslve malntenance, repair, and froubleshooting guide is
ane of moars then o deson ':l:.'rh-r boals preparcd capedally for hq.-;l.‘ﬂn.ﬂ
anthuiiasls, Caverage is for all Evinrvde outboards up o 35 hnrupn.wu-r
manufactured between 1988 ond 1978,

Professionally-written text and hundreds of illustrations emphaosize
routine malntenance and servicing required to keep engines in top
eperating cenditien. Where major repairs are practical for hame
mechanics, full instructions are given. Equally important, difficult
pl'mﬂlﬂ"ll are ldentifled so that awners won't *get in over thelr heads.”
A sompling of toples includas: lubrication, maintenonce, ond tune-up;
Tﬂ:llih'ﬂhﬁﬁlnﬂ pl‘ﬂl-l-ﬂl.lm; fuml system, electrical system) engine repair
and averhaul) lower unlt serviting — and far mare.

Far tha first time in a boating series, Clymer editors have used tha
stap-hy-1tep text and advanced photogrophic techniques proven in the

country’s bast-selling ovto and motorcycle repair handbooks. Hundreds
of photas, charts, and drawings were prepored just for this project.

Other Clymer marine maintenance books cover soilboot malntenance;
pawerhoat maintenance; the upkoop of sailbaar auxiliory engines
igas ond diesel); Johnson Mercury, Chrysler, and British Seagull
wulleards; and stern drive vnlts.

Bs In all Elymer servics
books, the gool has besn to
halp ewners understond their
sguipment, lower repaoir
£adtd, and generally improave
aparating m!itf.rlii\_
Ehmer morine, aulo, mator-
cyela, moped, and snoaw-
mabile maointenonce books
are iold worldwide. Leak far
thom ot yeur losal dealer,

ports supplier; or heckstore.

CLYMER PUBLICATIONS * LOS AMNGELES

330200 I50M: D-E9Z287F-228-2

.
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