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SAFETY WARNING

Proper service and repair is important for the safe, re-
liable operation of all mechanical products. The service
procedures we recommend and describe in this service
manual are effective methods for performing service
operations. Some of these service operations require the
use of tools specially designed for the purpose. These
special tools should be used when and as recommended,

it is important to note that some warnings against the use
of specific service methods that can damage the engine or
render it unsafe are stated in this service manual. How-
ever, please remember that these warnings are not all in-
clusive. Since Johnson Outboards could not possibly know,
evaluate and advise the service trade of all possible ways
in which service might be done or of the possible hazard-
ous consequences of each way, we have not undertaken
any such broad evaluation. Accordingly, anyone who uses
a service procedure or tool which is not recommended by
Johnson Qutboards must first thoroughly satisfy himself that
neither his nor the engine's safety will be jeopardized by
the service methods selected.

Housings and covers around the power head are ma-
chinery guards. Operation of the motor with these guards
removed exposes the operator to additional hazards.

When replacing components having safely warnings at-
tached, the safety warnings must be attached to the re-

placement parts.

SAFETY

The purpose of the safety symbols is to attract your at-
tention to possible dangers. The symbols, and the
explanations with them, deserve your careful attention and
understanding. Safety warnings do not by themselves
eliminate any danger. The instructions or warnings they
give are not substitutes for proper accident prevention
measures.

A SAFETY WARNING
Failure to obey a safety warning may result in injury
to your or to others.

] NOTE
E Advises you of information specially useful in the
servicing and overhaul of your motor.
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Before removing a motor
equipped with tilt-assist shook
abgorbers [Fom & boat, plice the
tilt 1ok lever in BUN position.
Fallure to do so will allow the
stérn brackets to awing out as
the motor ls removed,

N stern brackets swing out, It
can be difficult to re-install mo-
tor on & stand, test tank, oF
boat. Considerable leverage is
reéquired to manually swing
stern brackets into RUN posi=
tion.
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I removing engine from boat, see NOTE on Table of Con=
bents page 1.
FORWARD

Johngon®outboard motors are designed and bullt for dependable high
performange. To assure continued peak operation, It is important that
every Johnson owner be able to receive skilled and thorough service
for his motor. Customer satisfaction and profitable service operation
depend on service "know-how'" and trilning.

Riead this maroal carefully so that you are familiar with the service
procedures - then keep .t readily available as a reference book in your
aservice department.

Always remember, each service job i a chance for you (o maintain
motor performance that will keep your customer happy to be a Johason
OWTIET

PRODUCT REFERENCES & ILLUSTRATIONS

When reference ls made in this handbook to o brand name, number,
product or specifie tool, an equivalent product may be used in place of
the referred o product unléss speaifically stated otherwise, Equivalent
products which are used niust meet all current U.S, Coast Guard Safety
Regulations and ABYC-BIA standards to avold hazards.

All photographs and Wlustrations wsed in this manoal may mot necosgarily
dopiet aptual models or equipment, but are intended for reference only.

Also, all photographs, illustrations and speeifications contained in this
manual are baged on the latest product information available at the time
of publication.

PR
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Johnson ouiboard motors are designed and bullt for dependable high
performance. To assure continued peak cperation, it ks important that
every Johnson owner be able to receive skilled and thorough service for
hiz motor. Customer satisfaction and profitable service operation de-
pend on service "know-how" and training.

Read this manual carefully so that yow are familiar with the service
procedures - then keep it readily available ag a reference book in your
service department.

Alwiys remember, each service job s a chance for you to maintain
motor performance that will keep your customer happy to be a Johnson
OWRET:

ARRANGEMENT OF MANUAL

This Serviee Manual imcludes the specific lnformation you will need to
sarvice the Johnson motor. All geéneral procedures are covered in
abbreviated form, moatly by reforence to procedural illustrations. The
gpecific procedures which apply only, or primarily, to this molor are
covered in fully-illustrated, detailed, step-by-step instructions.

The General Service Information section will help you diagnose a mal-
functioning motor. It includes specifications, tune-up procedures, and a
Trouble Check Chart. Clearances amd torque values are also included
for quick reference during servicing operations. Each of the following
sections, Fuel System, Ignition System, Power Head and Lower Unit,
gives detailed instructlons for disassembly, inspection, reasgsembly, and
operating adjustments of the components. These procedures will help
you gervice a specific system, or completely overhaul the motor.

PARTS CATALOG

The Johnson Parts Catalog contains exploded views (llustrating the cor=
rect sequence of all parts as well as a complete listing of the parts for
replacement. This catalog can be of considerable help as a reference
during disassembly and reassembly.

SERVICE POLICY

Whether within or following the warranty period, Jolnson Outboards hasg
a congtant interest in its products.

It iz Johnson's policy to assist dealers In building up their serviee
Imewledge and facilities so that they can give prompt, efficient serviee.,
Frequent Service Bulleting, and this Service Manual represents tangible
efforts to give Johnson owners the best and most prompt service poss-
gible. ‘Thiz Serviee Manual covers all phases of servicing the motor.
However, new gituations sometimes arise in servieing a motor, If a
serviee question does not appear to be answered in this manual, you are
invited to write to the Ssrvice Degartment for additional help. Always
be sure to give complete information, including motor model number
and serial mumber. Be sure that you are familiar with the Johnson
warranty.

REPLACEMENT PARTS AND PRODUCT REFERENCES

SAFETY WARNING

When replacement parts are required, use gemine OMC parts

or parts with equivalent characteristics including type, strength,

and material. Fallure to do 80 may resulf in product malfuncs

tion and possible injury to the operator and/or passengers.
When reference is made in this marual to a recommended brand nime
product, an equivaient product may be used in place of the referred to
product.
Individual purchasers of Service Manuals - See vour local AUTHORIZED
SERVICE DEALER.

FIERTHTES



SPECIAL SERVICE TOOLS

OMC has specially-designed tools to simplify some of the disas-
sembly and reassembly operations, These tools are illustrated in this
Service Manual, in many cases in actual use¢. Reler to the Special Ser-
vice Tool Catalog for a description and ordering instroctions for these
tools. Purchasers of individual manuals must order Special Tools
through an authorized dealer.

OUTBOARD MOTOR NOMENCLATURE

Sometimes the words "right” and "left” are very confusing when refer-
ring to the sides of an cutboard motor. Therefore, the sldes are re=
ferred to as STARBOARD of PORT sides. STARBOARD means on the
right hand while facing the bow (FRONT) of the boat; PORT means left
hand, See Flgures 1-1 and 1-2,

Service required for the motor is generally one of three kinds . . .

1. NORMAL CARE AND MAINTENANCE, which Includes putting a new
motor inte opeératioh, storing motors, lubrication, and care under
special opérating conditions such as salt water and cold weather.

3, OPERATING MALFPUNCTIONS due to improper motor mounting,
propeller condition or size, boat condition, or the malfunction of
gome part of the motor, This includes motor tune-up procedures L]
keep the motor in prime operating condition.

3, COMPLETE DISASSEMBLY and overhaul, such as inspecting a mo-
tor that has been submerged or rebullding trade=in units.

It is important to you as the service man to determine pefore disas-
gembly just what the trouble is, and how to correct it quickly and with
minimum expingé to the owner. This secticn of the mamual is designed
to help you dlagnose motor malfunctions and correct them.

1. Carburetors
2, Steering arm
3. Tilt adjustment rod
4, Cdl level plug
B, Water intake
6. Ol drain and
L kg
7. Exhaust outle
g, Water outlet
§. Exhaust housing
10, Exhaust rélief
11, Power Pack 111
12. Throtile lever
13, Ignition coils
14, Alternitor
15, Tilt tube (long
ghaft only)
16, Fugl pamp and
filter
17. Exhaust covers
14, Tilt loek laver
19, Water outlet
. Trim tab
21. Propeller
22. Sheg
23. Gearcaso
24, Water intake
26. Stern bracket
268. Alr silencer
27. Electric starter
98, Overboard water Indicator

Figure 1=1. Starboard Yiew
(Standard)

EATRPN
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Figure 1-2. Port Side View
(Long)
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SECTION 2
GENERAL SERVICE INFORMATION
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D?{DTE

If removing engine from boat, see NOTE on Table of Con-
tents page L

BAFETY WARNINGS

o To prevent possible eye injury always wear SAFETY
GLASSES while servicing motor.

¢ The motor cover i8 a machinery guard. When lesting or
adjusting a ruming motor, do not allow anything to con-
tact the spinning flywheel.

# Do nol operate motor cul of water. Do nol operate mo-
tor in a test tank without the proper test wheel. Either
will result in damage 0 waler pump, overheating, oo
high rpem, and possible explosion of motor parts.

# To avoid possible operator injury be sure SAFETY DE-
VICES are installed and properly adjusted while servic-
ing molor.

& Refer to aolvenl manufacturer's caution label regarding
proper use and storage of solvent,
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SPECIFICATIONS
Th HE TEHPSTD THHP LOMG
POWERHEAD
Mﬂm-..-..-...-..-...--.-.-._.. TOELTD - oanesiaia ey 1 1] 1y (PR Faparnanr 1$ELH1§
Engineiype wopicerssesns S T . Beyele, hﬂlﬂminllm--m---ﬂq'rh-.ﬂrrmmmhm ----- 2 ovele, 3 cylinden |s line
Bere and HFoks . ..... . S AR I AL A bore x 211732  eivoke ., .. ... 37 hore x 21132 steoke .. ... 4" bore x 2-11/32" steoke
(76.20 x 59.538 mm) ifm;uasmga mﬂ}:mﬁﬂm&
Pliton dplaciiifil ..\ xosorararraray e ae 497 ind (Fld em?) ... .. FE R Rl O S I L 42.7 in 8 [31{ j
Full thottle cperatng TR |, . vv e rmrmrne s IEﬂﬂv&Mtﬁﬂ.;...a. Ve ER e 5300 - EWGM--------. """ B304 -

L e e ¢ Part Mo  BBH8BE - . . cccacnrnrnrn Part Mo, BR8980 .. 000 iviees Pn‘l?fu.ﬂﬁﬂﬂﬁ
Tank best with best whaepl .. . .vve i irrr e 71 e e S R G300 rpm perrn ey e ras OO0 TPD
Idie gpied

T e e e s NSO SR S TG0 = T EpIm -oeiea i LOO0 - LROO Ipem ..o veeccans . 1000 - 1100 rpm
Forwail .. .ovcnncmnimirammnsresnsraosssnbsniassis POUNIBIMas pasnurrpasniseunnes TED PP 0 kv i v em s m e aed TED i
Fistons with mngs
.................................... Part B0, SBEBTT - o vocvinennrns s Fark Mo, BBBBTT . cuvaviair o Park o 385ETT
B P e el e e Part Mo SEBATE .. oo iiciras Past Mo SRBETE . .. ...ovcunan Fart Mo JRISTE
0030" ovemsize (withoutl L e ARSI e Part Mo, AEGETI vv. PaxtNo, SBEETE .. ... wvnnna s Part Mo, 3BEETE
Pistom ring sets (2 per sot) _
T I e s i o ok e e i A Pacet Mo, AEBROT .. ... .cieai- Farl Mo, 888807 , ... .cooiiss Fart Mo 38GS0T
DOP IR & v a s o o o 'w o oo oo N A b 50 Part Mo BE5808 ., . ooivvenr.. . PEt Mo, BBEA08 ... .. ..... ... Part No DBE208
OLORE0" overdzs | cveinies e ALk TR, - A TR L L - PR SRR Part Mo, BO8800 , .. ... o0 Fart Mo, IBER0E
Witk of Fing
LRI 5 i o T L0R00" - GOERE™ .. ... ... GO000™ . OL0SBE™, ., ... on. o 0.0800°" - D.O88E"
12.288 - 2.273 mm) (2286 » 2273 mm) (2286 3273 mm)
7, . o S ] DOBEE - DBIE™ ¢ o vnm s rens MOERET- (LOELIE"™ ., 0oy o O.DB2E" . UOBLEY
; (1,888 . 1 G2 mmﬁ (1.688 - 1.562 mm) {1,588 - 1.56% mm)
Crankshall sizn _ :
O JOLRRRL s o7 70 3 6 g R oh TR S Al j Ll IS WL 11 gt 1551 LAB79" - 1.4874"
{SB04T - IBEA mm) (38,047 - 38,034 mm) (32047 « 38,054 mm)
Cl‘[ltﬂ‘hl.l‘mﬁ ||||||||||| BOE R R s e e e ]-m&a"rllﬁﬂ-"u;un-.----rlpaiiiu Lﬂ‘sﬂ q.;-n-n;-mm”'t-aﬁ"r'
(HL 030 - 34,920 mem) (34920 - 24.950 mm) {2480 « 34950 mm)
Battomy jormel . . ..o ies s e e s A 118168 - 118107, o B F e B B e .. L1816 < 11810
: Ha {30,010 - am mrnr I:S-[l.lillﬂ 28.907 mm) (30,000 - 28,587 mm)
Crank pinsiee, ... ... e o | SRR L1E2R" - e B 11, T T B T L R 118287 - 1. 1423"
-[M.Marau.mEmi {20043 » 30,030 mm) {00443 - 30,030 men)
FUEL S¥STEM
I o S i o e B A e 3 carbumetors, Moad feed . . o o0uo @ carbumtoss, oak feed ... 04 # carburotors, foat feed
with masual bever and with franal lover amd with msnual lever and
remeds conirod dhoke remote contnal chake remobe contiel chake
Float level setting R L T e Bebwetrn #hagm o8 . o oooineas Belween Elefa 46
: palape mo. A24E89] gauge no. 32489] guage no. 2481
Carbursior ogifies plugs
e e e b A W Part Mo, 325885 ., .., .. Top & bottom carbaretors . .. .. Top & bottom carburelon
Hole sze 0,087 (1.45 mm Part Mo, 325837 Part Mo, J2683T
Hobe sioe 0,084 (1,63 mm) Hiole sbeo 0,084 (1,63 mmm)
Middile carbarelor Middle carbuamedor
Part ¥o. 315836 Part Mo, 335838
Hoke size O.0GE" (1,65 mm) Hole size Q0E5" (165 mm)
pe L A A O e R el e AT Part Mo, JIBEIT . ... oovvnvnraen Part Mo, 323708 ... ... wen s Part Moo 33708
Hale dize 0,038" (05D mm) Hobe size 0,056" (0,81 me) Hole size 0,038 (091 mm)
N NP -y = iy Part Mo 31008 . . ic.veao. PartNo 320021, . Part, Mo, 320821
Hode size 0,052 [1.38 mm) Hode sze (L0565 (1.40 mm) Ehh n:.n 0.085" (XA
oo mmtattie B, ... i Hole gize 0055 - 0062 ., ... Hole gize (L0E5" - D.0827 . . . ... Holesize 0.085" - 0,082
(1.65 - 157 eam) 168 - 157 mm) (1,65 - 1.67 men)
(Uise & Mo, BE drill 2 a ghugs) (Lie a Mo, B2 deill as o gauge)  (Use a Mo, 52 drill a8 & gasge)
LOWER UNIT
m REREE R R R s TN ] ;zm L R T R (M li'}& .................... 12:219
I"mpdrﬁqpﬁjid% gedar . ... . (Alemisum) § blade, 1314 dia 2., ... .. ... 3 blsda, Il-ﬁfl"mx ........ 3 blmle, 13-1/4 dia. x
17" pltch 17" pikch 17" piteh
Oiptional propellen LA™ & . 4
shmmﬂm ......................... I:l’ll.!.‘ﬂ“pt‘l.ch____d TTREY 1ahd—l.-lijl'ﬂtd1 ANERELS 14" m’*“‘“lﬂm
14" dia. x 11" pilch J.E-Iﬁ‘.' din, w 13" pibch e .o cvnnnnra l'l"'dill 11" pitch
14" din x 137 pitch 12174 dia. x Iﬁ"ﬁldl 14" dia. x 13" plich
18-8/4" dia. x 15" pltch 11-1/2" dla. x 18" pitch 13304 dia. : 16" piteh
13" dia x 18" pitch 147 dia. x 197 plich
12-3/4" dia. x 21" pltch 12-8/4" dia. ® 217 piteh
12-8{4" dia. x 29" pitch 12-314" dix. x 237 plich
2 blnide, bronDe:, . . .- e s B T Tl PO S T T NP S R S T 13-54" diac x 21" plich
: 13-3/47 dia. x 237 pltch 13314 dia. x 237 pitch
Sbiade slaimlesssbedl . .. ... .. iinaes 13-314" d x 16" plieh ., ..o i i s i B A S 13-8/4" dlia. x 15" plich
13147 dia = 17" plich 1314 dia. x 17" pitch
13" dia x 18" pitch 18" dia. x 19" pitch
12-8/4" dia. x 21" plich 12.8/47 dia. ® 21" plich
12-3/4" dia. = 23" plich 12-3M4™ dia. x 28" pitch

JIETe
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ELECTRICAL SYSTEM
EMEMIRADE = - e oo s R M ki B amp albernating current . . . . .. .. .6 amp abternating current .. . .., 6 amp alternating current
e S Electric and emnengency tope . . . ., - Blocizic and emergency rope . . . . Elictiis and emasfgenty mopd
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IGNITION COIL TEST SPECIFICATION - Sse Seotion 4, Coil Test

Stevens Model ST-T5

Reversed Polarity (Switch Setting CD) 1.2

Steveng Model M.A.-TS of M.A.-B0

Switch Indesx Adjustment

WA I ot S VoS R e N e

** Use Model CD-1 Adapter Red test clip to orange/black
Black test clip to orange

Merc-0=Tronle with Capacitor Discharge Adapter Model 55=-880

Operating Amperage Primary Nesistance Secondary Contimaity

L4 0.1 Chm or less B = f Approx.

Red test clip to orange/black
Black test elip to orange

Graham Tester Model 51

Gap Index (Coil must fire spark gap on tester at this setting) . . . . ... ...

Marxinmnewy SeondlPy . . i v s s e e « 1,000 chms
e T T SR e I R A 5 ohm
L e e P R e e T %0
Coil Test Minimum M.EP LIFIED with semmiarj.' edreuit Topen™ L. aeaae 17

(Hi tenzion lead dizeonnoctid) <

IGNITION COIL OHMMETER TEST

PRIMARY {LOW OHMS)

SECONDARY (HIGH OHMS)

0.1 5 0.05 275 < 50
CLEARANCE CHART
Power head Crankshaft bearings
Standard bore siZe. . ... 000 3.000" & 0.0005" B e 7. e e e S Holler type
(78.20 « 0.013 mm) CRIEBT 00k T A ells e o Heedle type
i LOWAT [ ouu aih nre et ERRL KNP
Piston ring gap « oo v oeaeses 0.017" mak, - Crankshaft end play . . . . . . . . 00165 max, -

0,007 min. (0.43 - 0,18 mm}
Pleton ring groove
clearanee ., , . . 0.0040" max, - 0.0015" min.

(0.102 - 0,038 mm)

Cylinder and piston

at gkirt .

FoaE-m

0.0065" max, - 0.00457 min

0.0006" min. (0.419 = 0.015% mm)

Front gear bushing to __
propeller shaft .. .. ....0.. 0.0028" max, -
0,001" min (0.05 = 0.03 mm)

Propelleronghaft ... ......ccc0as Spline

(0. 165 - 0,114 mm

HOTE

When tightening two or more screws on the same part, DO NOT tighten
screws completely, one at a time. To aveld distortion of the part, first
tighten all screws together to one-third of specified torque, then to two-
thirds of specified torque, then torque down completely. Re-torque cyl-
inder head screws and spark plugs after motor his been run and has
reached operating temperature, and has cooled comfortable to touch.

(W]



TORQUE CHART
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& SAFETY WARNING

Fallure to comply with recommended
torgue values eculd result in operator in-
jury or motor diniage.

Powiar head
Flywhoel mil oo cvn cvenuns 100-105 fit.=1bs.
(135 = 140 Nem)
Connecting rod screws . ... - . 348~372 in.-lbs.
{29-31 ft.-1bs.) (40 - 42 Hem)
*Cylinder head screws ...... 216« 240 im.~Ths,

(1820 ft,=1bg) (24=27 Nem)
Crankease to cylinder main bearing
gorews and nuis

Upper . .. . ... 216=240 in.-Ibs. (18-20 ft.-Ibs.)
(24 - 27 N-m)

CeMter v v v« 216=240 in.=1bs. (18-20 i{f.-1bs.)
(24 = 27 N-m)

LOWET . » «« « + « 216-240 in.-Ibs. (18=20 ft.=Ibs.)
(24 - 27 N-m)

Spark plugs - .« - v vnreos 17=1,/2=20-1/2 ft.-lIbs.
(24 - 27 N-m)

Stator SCIEWS 2 van e §8=60 in.~1bs. lﬁ -7 H'm]’

Lower journal bearing

head SCTEWs ... . . 96=120 in.=Ibs, (11 - 14 K:m)
Pinien mat, dreiveshaft . .. o000 40=45 It.-1bs.
(54 = 60 Nem)

Starter through bolls -
American Bogeh. . . 95-110 in.-1bs, (11=12 N-m)

Pivot shaft nat (long shaft) . ., . - . 130-150 fe.-Iba.
{180-200 ¥m)

Starter through bolts -
Prostolite « « . . . .. 110-122 in.-Ibs. (12 14 K-m)

Starter drive assembly lockmut -
Pmtﬂl“ﬂ‘ LB T S ﬂﬁ“ﬁn ﬂ.-[hi. :5! Cu ‘W H'm}
Bﬂﬁﬂh Ao oo W i@ R owoE W'zs‘ Ital"’“ﬂr {'IT Lo 34 va}

Serew, Exhaust housing to
powerhead, , . a0 1820 ft,-1bs, [24-27 B-m)

Lower unit
Pull at propeller shalt 1o overeoms
reverse lock (standard length) . . . 500-700 Ihs.
(ZET = 318 kgl
{long length) < .« . - - T00=800 Ibs.
(318 = 408 kg)

Power pack & gndtion coil
mounting SCréws . ... v 0000+ 4 -0 t-lba

*Retorgue to 18-20 .-1bs. or 216-240
i-ihe, (24-2T7 K.m) after motor test

Standard screws

In.~ Lba.
Mo, § =10
No. 8 16-22
No. 10 25-35
Mao. 12 35-40
1/4" G0-80
8/16" 120=-140
3/8" T20=240
718" J40-360

Fi.-Lha,

" MN=m
0.6=1.2
1.6-2.4

2-3 2.8=-4.0

3-4 4,0=4.6

5 T8
10=12 14=-16
16=20 -7
28-30 840

*These Torque Values apply unless otherwise

gpecified.

WAFRTTEE
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GEARCASE
LugE (RN

Fipure 2-1. Gearcase

LUBRICATION CHART
FREGUERCY
!PERI{‘HJ OF OPERATION)
LUBRICATION POINT LUBRICANT : BALT WATER#
I. Gearoase Flgore 2«1 CME HI-VI& Chunge after first 20 hours of Bamie a8
Gearcase Lubo operation, check every 50 hours Frush Water
Sandurd Longls of oporation thereafler. Add
Capacity 21.3 ozs. hibricant if nscessary,
(630 mL) + Drain and refill every 100 hours Sami il:l
Lonig Sha of operailon or omce each Fresh Water
(751 ]]?Efi SR P sepson, whichever oocuis fest.
2. ‘shift, Throttle, Carburstor, Chake QNG Anki=Corrosion B0 days 30 days
Linkages and Springs; Front Cover Lube
Latch; Theaotthe Cams and Roller Shaft
Figure 2-2 [Starboard Rido)
3. Muotor Cover Lever Shafls OME Amtl-Corrosion i daye 30 days
Sen Flgurs 2-3 Luhe
4, Bhift Lever Shalt Sce Flgure 2=4 OMC Anti=Corrosion ) days a0 daya
(Btarboard Side) Labe
B, Swivel Bracket, T Lok Lever OME Antl=Corrasion 0 days 20 days
(Btandard Length) See Figure Lube
2-5 (Port Side)
&, Swivel Bracket and Tilt Lock {Long OREC Antl-Corrozian B0 days 30 dmys
Ehaft) Sew Figurs 2-8 Lals
7. Tiit Tabe asd Tilt/Run Lever Shalt i 30 daws
Sow Figure 27 ::'L{; Anti-Corrozion 40 days iy
&, Sturier Pinion Gear Shafl Helix | Anderol 768 60 days 30 days
Sem Figure 2-8 (Port Bido)
§ Bome arcas may require mere freguent lebrication, _
+ 10z - 20.57 millilitres TYPES OF LUBRICANT
fb - B AT ol .
: OUC SEALUBE | OUTBOARD | OMIC HOYS —
=) = INTFCORROBON | LUBRRCANT - | - GEANCASE o
—— == . oo
- - ! s i
Recommaonded lubricants which el B - | |=| i =
have been formulated to protect E‘, - 4 ﬁ i
© against damage to bearings and l T N || - '
gears must be used, ag extensive o v SR
damage can result from im- i“""““‘” ‘ _ r—
proper lubrication. l__._‘!m A T e

GEARCASE LUBHIG.&TIEH
£\ SAFETY WARNING
Digeonneet charge ool connector between stator and power pack
to avold aceldentally starting motor.
With motor in vertical position, remove oil drain/fill and oil level plugs
from starboard side of gearcase. Allow lubricant to drain completely.
Refill OMC HI-VIS Gearcase Lubricant in drain/fill hole (Figure 2-1).

If OMC HI-VIS Gearcase Lubricant is not available, OMC Premium
Blend Gearcase Lube can be used as an alternate, Fill until lubricant
appears at oil level hole.

Install oil level plug before removing lubrieant tube from oil drain/fill
hole. Drain/fill plug ean then be Installed without loss of lubricant.
Tighiten both plugs securely.

It the proper tube or filler type can g not available, inatall drain/fill
plug. Slowly fill gearcase through oil level hole allowing trapped alr to
escape. Install oll level plug. Tighten both plugs securely.

Elxore
Recheck gearcase oil level after modor test has been completed.

E_Frarry



LUBRICATION POINTS

Figure 2-2, Shift, Throttle, Carburetor, Choke Linkages and Springs;
Front Cover Latch; Throttle Cam and-Roller Shaft (Starboard Side)

2-7

i

Figure 2=3. Motor Cover
Laver Shaft

| =

Figure 2-4, Shift Lever Shaft Figure 25, Swivel Bracket and Figure 2-6. Swivel Bracket
[(Btarboard Slde) Tilt Lock Lever (Port Slde)* and Tilt Lock

EJIGITN

Figure 2-7, Tilt Tube Figure 2-8, Starter Pinlon Goar

*Slandiard Length Only
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ENGINE FUEL AMD LUBRICAMNT
TYPE OF GASOLINE. Use gasoline with the follow-
ing minimum eetane Aumbee.

PUMP POSTED OCTANE RUMBER BR

Research Octapne Mumber Most
Commonly Used in the Past 1

Antomotive gusolines regular-leaded or lead-fres

megating these minimum ocectane numbers may be
used,

BAFETY WARNING

Gasoling is extremely [Mammable and highly
explosive under certain conditlons, Always
stop engine, and do not smoke or allow cpen
flames or spark near the boat when refusling
or changing fuel tanks,

LUBRICANT. Use Johnson lubricant which is BIA
certifled for service TC-W (fwo-cyole, water cooled),
It Iz formulated to give best engine performance
with least combustion chamber deposits, least piston
varnish, maximum spark plug life, and best lubri-
cation. 8ee inside back cover,

It Johnson lubricant is not available, another BlA
certified TC-W Iubricant may be used,

NOTE

Avoid the use of the [ollowing, as they will
contribute to deterforation of your énging ind
shorten spark plug life:

» Automotive oils
# Promix fuel of unknown oil quality
o Premix fuel richer than 80:1 ratio

Some additives in 50:;1 lubricant are subject to
evaparation. Always cover pariially used cans to
prevent deterioration of lubricant,

FUEL MIXING INSTRUCTIONS
Always use [resh gasoline,

é SAFETY WARNING

Gasoline is highly flammable. Aleays mix
in well vemtilated area.

1 part Lubricant to 50 parts Gasoling or:
6 Gal. Tank [_22.1 litres) 1 pint (0.47 litres) lubricant
to 6 gallons (22,7 litres) of gasoline

IMPORTANT: Additive compounds such as “tune-up"”
compounds, "tonles," "friction Feducing' compounds,
fle., are unnecessary and areé not recommendecd
The use of OMC engine cleaner, OMC rust preventive
il and OMC 2 + 4 Fuel Conditioner ie recommended.

Above 32° F (0°C)

Portable Tunk - Pour lubrieant into tank, add fuel.
Heplaee filler eap securely. To mix
fuel, tip tank on side as shown below
and back to upright position.

Built-in Tank = Use large metal filter funnel. Pour
labricant slowly with the fuel as
tank is filled.

Below 32° F (0°C)

Portable Tank - Pour approximately ome gallon (4
litres) gasoline into tank, add re-
quired lubricant, Replace filler cap
securely, Thoroughly mix by shak-
ing tank. Add balance of gasoline.

Built-in Tank - In separale container mix all lubri-
eant npeeded with one gallon (4
litres) or more of gasoline, Use
large metal filter funnel. Pour this
mixture slowly with fuel as tank f&

filled,
PORTABLE TANK BUILT-IN TANK
= _ggﬁ"i?-‘??
&) hf}"mlg Lﬁ,
> L.__f;"";:f%
- -

BREAK-IN

The 50:1 mixture is vsed during break-in. Use only
our 50;1 LUBRICANT or other BIA certified TC=W
lubricants.

OPERATION (FIRST HOUR): For the frst 5-10
minutes, operate engine at a (ast idle. For remain-
der of first hour, do not operate engine over 3000
rpm or one=hall throttle (approximate).

FECTL



NOTE

With easy planing boats, bring the boat into
planing position with full power and then
immediately reduce the throttle setting to
approximately 3000 rpm (one-hall throttle).
BE SURE boat maintains planing attitude at
thig throttle setting.
OPERATION (SECOND HOUR): Bring boat into plan=
ing attitude and reduce power to 4000 rpm or three-
guarter throttle (approximate) while maintaining
planing aftitude. At intervals during the second
hour, apply full power for periods of one to two
minutes, returning throttle to original setting (4000
rpm three-quarter throttle) for a cooling period.

Avold econtinuous full throitle operation for extended
periods during the next eight hours.

TUME-UP PROCEDURE

When an owner brings a motor (o you [or a tune=-up
or [oF some minor operating malfunction, the fol-
lowing procedure should e used as a guide to deter-
mine the canse of the malfunction. Write down the
owner's comments. Keep an accurate card file on
your service shop operation. Each service operation
ghould be recorded along with:

DOWHER'S HAME

DATE

MODEL RO.

SERIAL NO.

NATURE OF COMPLAINT

NATURE OF WORK PERFORMED

COST TO THE OWNER

WAS WORK PERFORMED UNDER WARRANTY?

After writing down the owner's comments, ¢heck the
motor visually and begin a systematic tune-up pro-
cedure. Consult the Trouble Check Chart o find the
causes of any malfunction discovered when tuning up
the motor.

SAFETY WARNING

Koy switeh must be inoff position before at-

tempting any repairs on engine, except where
otherwise specified.

1. Remove power head from exhaust housing. He-
move exhaust eovers and cylinder head, Slowly po-
tate flywheel and visually inspect pistons, rings, aml
evlinders for wear, [reepess, and carbon deposits.

[ =10

NOTE

Piston ring condition should be deteérrmined
before continuing fune-up. Gum and varnish
deposits on ringg or pistons may be removaed
with an application of OMC Engine Cleaner.

Il pistons and rings are in satisfactory condi-
tion for contimaed service, remove carbon and
reingtall covers, using new gaskots.

2. Clean carbon from cylinder head and top of pis-
tons. Replace upper bearing crankshalt seal. Sur-
face and reinstall cylinder head, using new gasket.

3. Inspect spark plugs. Clean or replace as neces=
sary.

4, Inspect and test sensor, coils, and ignitlon wires,
{See Section 4 for test procedures.) Check [or spark
an éach cylinder.

5. Inspect carburetors and electric choke.

G Inspect fuel pump and lines. Replace fltér élg-
ment and gasket.

7. Synchronize carburetor linkage, (See Section 4.)

8. Check propeller for condition and correct pitch.
(Bee Section B.)

9. Drain and refill gearcase and thoroughly lubricate
all components of the motor. (See Pages 2=6 and
2-1.)

10. Tighten all screws and muts, ete., to specified
torgque.  (See Page 2-58.)

11, Tank-test and check cooling system operation.
Use a tachometer and test wheel for accurabe rpm
tosts, Retorque cylinder head and exhoust cover
gerews after motor has cooled comfortable to touch,

12, Fog motor for storage, using OMC Rust Prevens
tative Qi and fuel contalning OMC 2 4 4 Fuel Con-
ditioner.

13. Use OMC Gasket Sealing Compound Part Number
317201 on all screws, nuts, bolls, and pressed in
geals in gearcase and on propeller shaft aplines.

14. I fuel tank is not drained before storage, add
OMC 2 + 4 Fuel Conditioner to stabilize the gasoline.
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TROUBLE CHECK CHART

TROUBLE

POSSIBLE CAUSE

1. MOTOR WILL NOT START

A

FUEL SYSTEM = See Section 3

Fuel line improperly connecled

Slow speed orifice blocked

Engine not primed

Manual choke in "OFF" position

Speed control not advanced (throttle cloged)
Engine focded

Old fuel

Clogged fuel filter s¢reen

Electric choke not operating

Choke spring broken or disconnected

Fuel system faulty

IGNITION BYSTEM - See Se¢tion 4

Timing, cam or linkage improperly adjugted
Sheared flywhael key

Looge wiring

Ignition system faulty (Key switeh)

Gear shift pot in neutral

Defective neutral start switch

. ELECTRICAL SYSTEM - Soe¢ Section 7

Wrong rotation (Bogeh starter), broghes in wrong
Blarter circnit faplty

20 ampere fuse open or fuse holder damaged
Cranking speed too slow - 200 rpm min.

2. MOTOR WILL NOT STOP
{Key turned off)

Key awitch, wiring, or faulty Power Pack
Incorrect wirlng harness

3. LOSS OF POWER (Providing
ignition is OK)

E.

POWER HEAD - Sei Bection b

Carburetors and timer base not synchronized
Throttle control lever (won't advance)

Alr leak at manifold gaskels - warped manifold (backfires)
Broken leal valves (backfires)

Excessive carbon on pistons and eylinder head
Bluck piston rings, or scored eylinder or pigton
CARBURETOR - See Section 3

d fuel, too much lubricant, dirt in cirtaretor
Ignition Gming screw loose

Elgetric choke not operating properly

Inlet needles and sedls worn or sluck

Incorrect carburetor float setting

Incorrect orifice plugs

Altitude horsepower loss

FUEL PUMP AND TANK - Se¢ Section 3

Faulty fuel hose (clamps or seals) (kinked)

Fuel tank or pump flter plugged

Fuel filter restricted

Fugl and vent valves mot openlng

Valves not operating

Fuel hose passages restricted or wrong fuel hose
Ineorrect fuel pump

Diaphragem leaking or damagad

Antigiphon wilves bullt in tanks incorrect or faulty
EXHAUST GAS ENTERING CARBURETOR - See Section 6§
Exhaust cover screws leaking

Damaged sxhaust housing seals

Adapter gaskets leaking

Cracked pxhaust housing

Exhaust adapter to cylinder screws looge or missing
OVERHEATIRG POWER HEAD - See Sectlon 5
Thermaostat cover or gaskets damaged

Proguore contral valve damaged

Exhaust cover Elﬂke‘.ﬂ Imking

LPPRITE
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TROUBLE CHECK CHART (CONT)

TROUBLE POSSIBLE CAUSE
4. L0388 OF POWER (Providi Head gaskets leaking (warped head) (water in eylinders)
’ lgnit1£ is OK) {Euimt;w i 3/16" diameter hole under heat sensor switch plugged

Erratic or no flow fram overboard water indieator
Water intakes obstructed (overheating)
Pump housing air bleed restricted (overheating)
Water passages obatructed (overheating)
Pumg plate not sealing (bottom)
Pump impeller damaged
Pump housing distorted (overheated)
Pump housing cover seal worn (driveshaft grooved)
Water tube grommet damaged

F. LOWER UNIT - See Section 6
Propaller hub alipping
Bept or worn propeller, converging ring missing
Bent gear housing or exhaust housing

G. LOSS OF POWER, ENGINE OVERHEATING
Thermostat damaged
Water passages restricted

4. ENGINE MISFIRES (Providing fuel A, EPARK PLUGS - See Section 4
system and earburetor are OK) Cover or inner terminal damaged (terminal point out of
H.T. lead)

Faulty leads or crossed leads

Looae spark plugs (low torgue)

Defective spark plugs (cracked insulator)

Incorrect spark plugs

IGHITION - See Section 4

Incorrect timing

Loose wiring

Cobls damaged

Arcing around ignition coils

Lovse connections to sensor coils, charge coils, ignition coils,
or on power pack ground lead

Leads grounding out on sensor colls, charge colls, ignition
caolls, or key switch

Sensor coils

Charge coils

Powear pack

Arcing in key switch

B

5. POOR PERFORMANCE ON BOAT A, MOTOR ADJUSTMERT
Incorpect propoller
Maounts loose, loss of rubber bond
Incorrect UL angle
Remote controls incorrectly adjusted
Dverhaating
B, CAVITATION OR VENTILATION
Protruding hull attachments
Keal to long
Bent propeller (vibration)
Transom too high
C. BOAT
Improper load distribution
Maring growth on bottom
Adbded weight (water absorption)
Hook in bottom
Catamaran (single engine) - venturl effect

6. SHIFT WILL ROT OPERATE

Ennfmlhm_andfa:rr power head connections

WLEPETR
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TROUBLE CHECK CHART (CONT)

TROUBLE

POSSIBLE CAUSE

6. SHIFT WILL NOT OFERATE
(Cont)

B. LOWER UNIT = See Section 6
Ineorrect lubricant (OMC HI-VIS Gearcase Lube only)
Faulty adjustment
Shifter dog damaged

(Weak or under charged battery)

| 7. ALTERNATOR WILL XOT OPERATE | A. ALTERNATOR SYSTEM - See Section 7

Faulty wiring
Rectifier diodes damaged
Shorted or open stator windings

| 8. STARTER MOTOR WILL NOT
OPERATE

STARTING CIRCUIT - See Section 7
Weak or shorted battery

Logss or corroded battery connections
Throtile advanced too far

Giear shift not in neutral

Defective neutral start switch

Defective key switch

Jammed starter drive

Damaged starier drive paris

Wrong rotation (Bosch), brushes in wrong
Worn brushes

Broken brush springs

Dpan cirenit in solenoid

Burngd commutalor

Broken field terminal

Shorted or open windings - armature or Held
A amp fuge blown

B. EXCESSIVE STARTER CURRENT DRAW - Sas Section T
Waorn or dry armature shaft bearings
Excpssive friction in énging

Brushes not seating

Dirty or corroded commutator

Looge pole pleces

Bearing heads buckled

A

=

SUBMERGED MOTORS

If a motor is lost overboard while runming, it should always by disas-
sembled before any attempt is made to start it, Often internal parts are
damaged, and attempis at starting or running under these conditions ean
result in forther damage.

A motor lost overboard in salt water should always be disassembled,
rinsed in fresh water, cleaned, and dried before starting is attempted,
Bome materials used in modern engines are subject to very rapid cor-
rogion in the presence of salt water, and should be inspected to deter-
mine if replacements are required.

A motor lost overboard in fresh water usually can be started salely if
recovered within twelve hours, providing no sand or silt in present.
Disconnect charge coil connector. Remove the spark plups and car-
buretor orifies serews, and deain all fuel lines and tank. Spin the fly-
wheel using emergency rope until all water present has been expelled.
Squirt outboard lubricant into spark plug holes. FHeassemble and start.

U sand has entered the engine, no attempt to start should be made.

If it is impossible to have the engine serviced immediately after it has
been retrieved after extended submerglon, it is advisable lo submerge
the power head in clean fresh water to prevent oxidation until it can be
Laken apart.

Ll



ENGINE SYNCHRONIZATION AND ADJUSTMENTS

PURPOSE

Relishle troubleghooting cannot be done §f linkages and settings are out
of adjustment in the first place. Start with this basic inspection and

adjustment procedure before beginning troubleshooting, 8o as not to be
misled by other unrelated troubles,

INSPECTION
General = Are there any loose scréws or missing parts?
Lubrication — Does the motor look as if lubrieation has been neglected?

Fuel supply — 1s it clean, {resh, and the correct mixture?

ADJUSTMENTS

Following i8 the sequence of steps for basic engine set-up:
1. Set timing pointer,

a. Digconnect spark plug leads and remove spark plugs.

b. Install Piston Stop Assembly (Special Tool #384887, Figure 2-9) in
upper cylinder (No. 1) spark plug hole,

¢. Turn flywheel clockwise until the TDC mark is about 1-1/2" past the
pointer. Bring piston stop against piston, and tighten locknut. With
piston firmly against tool, mark rim of flywheel directly under pointer.

d. Botate flywheel clockwise until piston again contacts tool. Mark
flywheel rim directly under pointer.

g, Remove piston alog,

Using a scale, measure the mid-point betwaeen the two lines. Mark the
mid-point ling on the rim of the fiywheel. If the mid-point line and the
cast-in TDC mark on the {lywheel are in agreement, the timing pointer
alignment is correct, See Figure 2-10.

If mot, turn the flywheel to align the mid-point mark with pointer. Hold
fiywheel in this position. Locseén pointer adjustment screws and move
pointer to align with cast-in TDC mark on flywheel. Tighten adjustment
BCTEWwS,

2. Adjust throttle cable,

The throttle cable must be adjusted just tight encugh to insure that the
éngine throttle lever returns to its idie stop. If this cable is too loose,
the engine idle speed will be high and inconsistent, causing difficulty
shifting out of gear. If it is too tight, the control will feel stiff through
the shifting range, and the warm-up lever will tend to move up when
ghifting to neutral,

a. Move remote control lever back slowly so that throttle lever is
against idle stop screw,

b, If throttle lever will pot go against the stop screw, turn throtile

trunnion adjusting nut until the throttle lever contactsthe idle stop screw
with light pressure. See Figure 2-11.

ESTArrs
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Locx T

(FFe 1]

Figure 2-9. OMC Special Tool
Tool Ko, 384887

Figure 2-10, Top Dead
Center Mark

S T

1 THROTTLE - {

), CABLE & U
& g R i

— THROTTLE TRUNNIGSN———
ADJUSTING NUT =1\
s .

AN

'l

Figure 2-11. Throttle Cable
Adjustment
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" L
| LOWER THROTTLE R
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Figure 2-12. Throttle and
Choke Lever Screws
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ADJUSTMENT

Figure 23-13. Adjusting Throtils
Cam Roller

3, Synchronize throttle valves.

a. Bemove air silencer cover to observe throttle and choke valve actlon,

b, Retard throtile lever until theottle cam [ollower roller does not touch
cam, See Flgure 2-12, Loosén upper and lower carburetor lever ad-
justing screws to allow return spring on throttle shaft to close throttle
valves, Bobate throttle shafts manually to make sure valves are cloged,
Pregs upwiard on tab on adjusting link to remove backlash, Tighten
gerew,  Move cam {ollower, and check that both throttles start to rotate
at the game time,

4. Adjust throttle pick-up poiat,

2, Embogsed mark on throttle cam shoaild align with the contast point
af eam follower roller when throttles bBegin to open. See Figure 2-13,

b. With embossed mark on throttle caen aligned with eontact point of
cam follower roller, loosen center carburetor throtile arm screw,  Al-
low spring to cloge throttle valves and retighten screws. See Figure
2-13, Recheck that throttles begin to open just as embogsed mark fon-
tacts roller.

B, Adjust chole solenoid and choke linkage.

3. With manual choke lever in "OFF™ position, shoulder on plunger
ghould be 316" (5 mm) above gurface of solenoid. See Figure 2=-14,

b, H adjustment is incorrect, loosen two solenoid yoke screws, and
miove galenoid body to obtain correct adjustment,

e, To synchronize choke valves, loosen upper and lower choke lever
retaining screws. Close choke valves. Tighten screws. See Figure
2-12,

6. Synchronize throttle and timer linkage.

a. Connect 2 timing light to No. 1 cylinder. Start engine and adjust the
gpeed adjustiment serew 80 TDC advance mark on flywheel grid aligns
with timing pointer. See Figure 2-10.

b, Stop motor and adjust throttle cam yoke to allgn lower embossed
mark on theotile cam with the contact point of throttle cam roller.
Gee Figure 2=15, Rerun engine and check.

IDLE SFEED

ADJLSTMENT zﬂnw
- = 'ETi1]

Figure 2-14, Solenold Figure 2-15, Bynchronizing
Adjustmem Throttle and Timer Linkagy
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7, Adjust maximum spark advance.

s, 70 hp - With the timing light connected to No. 1 cylinder, start the
gngine and set engine speed o 4600 to 5000 rpm (in gear). The 13°
mark on the flywheel just aligns with the timing polnter. Ben Figure
E“Iﬁ'l

B, 75 hp - With the timing light connected to No, 1 cylinder, start the
engine ami sel engine speed to 4800 to 5200 rpm (in gear). The 19°
mark on the {lywheel just aligns with the tming pointer.

o, If pecessary, stop motor and move advance stop adfustment gerew
to obtain proper setting. See Figure 2-17, One turn elockwige retards
timing about 1°. One turn counterclockwise advances timing about 1°,

8. Adjust wide open throttle setling.

4. Move throttle lever to full advance position.

b, Adjust wide open throttle stop screw $o that throttle valves go full
open without strain on throttle shafts, Bee Figure 2-18,

8. Adjust idle speed, Figure 2-16. Full Throttle
T Timing

.ﬁ.djuzs‘t idle stop screw S0 that engine idles at T80 rpm (maximun) in
forward gear. See Flgure 3-18.

L FLYWHEEL REMOVED
| EQR MCTURE OMLY

Figure 2-17. Full Spark Figure 2-18. Throtile
Adjustment Screw Adjustment Scrows

BTl
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SECTION 3
FUEL SYSTEM
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CLEANING, INSPECTION AND REPAIR ..... ve  3-12
REASSEMELY OF FUEL PUMP AND FILTER ... 3-12
TESTING FUEL PUMP . . oo o vincvsnnnins oo 3-12
fUEL TJ’«."‘-’K ------------------ R 3'12
CLEANING, msPEcTu:m .um REPAIR ,...... 3-12
TESTING AFTER REPAIR ...... D - 16

OMC SPECIAL TOOLS REQUIRED

FIXED JET SCREWDRIVER PART NUKMBER 317002
FLOAT GAUGE PART NUMBER 324801
TANK PRESSURE TEST ADAPTER  PART NUMBER 388045

Bl ore

H removing engine from boat, see NOTE on Table of Con-
tents page i,

& SAFETY WARRING

Gasoline is extremely f[lammable and highly explosive
under certain conditions. Ingure good ventilation; do not
smoke, nor allow opén [lames or sparks near fuel gystem
while servicing.
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DESCRIPTION
FUEL FLOW

The foel ayatem consistas of a fusl tamk, fuel pump, and three carbu-
retorg. The fuel tank is non-pressurized, suction operated. A dia=
phragm-displacement type fuel pamp on the mobor draws fuel {rom the
tank and feeds it to the carburetors through a fuel filter.

CARBURETORS

Each carburetor is a single barrel, float {feed type. The high speed,
off idle, and ldle jets are fixed. Throfile linkage i synchronized with
the distributor by a cam.

THEORY OF OPERATION

The carburetor is a metering device for mixing fuel and air. At idie
gpeed, an engine requires a mixture of about 8 parts air to 1 part fuel,
High speed mixture ia aboaat 12:1.

A small chamber holds the fuel. A float valve admits fuel from the fuel
tank to replace fuel as it is consumed by the engine. Metering jets in
the carburetor throat extend down into the fuel chamber.

The upstroke of the plston in the ¢ylinder creates a suction that draws
air through the throat. A restriction in the throat, called a venturi, has

the effect of reducing air pressure at this point by air velocity,

The differential pressure in throat and chamber causes the fuel to
be pushed out of the metering jets and into the air stream. Here it
mixes with the alr to form a combustible mixture for burning in the
engine cylinders.

In order to mdix the fuel and air in just the right proportions for all en-
ging speeds, the idle, off idle, and high spéed jets have fixed orifices.

To regulate engine spesds, a throttle valve controls the volume of fuel-
air mixture drawn into the engine., To compensate for the extra amount
of fuel required to start a cold engine, a cholce valve is placed ahead of
the metering jeta and vemturi.

When the choke valve f8 closed, a very rich fuel mixture s drawm into

the engine. As the engine starts and warms up, the choke s opened to
restore the normal ratio required.

LEAF VALVES
The leaf valves time the injection of the fuel mixture into the crankcase

by opéning only when the préssureé in the crankcase has dropped toa
predetermined point on the eompression atroke.

CHOKE AND CHOKE SQOLENOID

The carburetor is fitted with an electric choke to reduce the ratlo of air
to fuel for cold starts.

HLTRITR



The choke may be manually operated. With the choke lever in the "OFF"
position, the choke valve is held in a fixed open position, allowing air to
pass freely through the inlet, With the choke lever in the "ON" posi-
tion, the valve ia held in a closed position, restricting the flow of air
to the carburetor,

With the choke lever in "OFF" position, if full choking is required, a
choke switch in the ignition key switch can be cperated Lo fully energize

the ehoke solencid.
(=] vore

Turn key switch to "ON" pogition. Push key in to choke, then
tarn key to "START" position.

The choke solenold operates the choke valves through a spring, allow-
ing them to open partially as crankcase suction increases. See Figure
5""&

FUEL PUMP

The fuel pump is of the diaphragm-displacement type, and is operated
by changes in crankecase pressure. Alternate suction and pressure in
the crankcase are transmitted to the pump diaphragm. Suction created
on the upward stroke of the piston causes the diaphragm to displace and
draw in fuel through the inlet valve. Om the following downward stroke
of the piston, crankcase pressure flexes the diaphragm in the opposite
direction. The inlet valve is then seated, preventing the return of fucl
to the tank, while the discharge valve is opened, allowing fuel to pass to
the carburetor,

Fuel is drawn through a fine filter screen before entering the pump to
rémove impurities. See Figure 3=2.

FUEL TANE

The fuel tank 18 a non-pressurized, suction operated tank, Fuel is lifted
from the tank to the carburetor by the fuel pump. Priming is achigved
by squeezing the primer bulb (part of the fuel line) several times or
until pressure required to squeeze the tulb increases. The connector
I;.Bg.l‘ﬂ'.ﬂt the primer bulb must be connected to the fuel tank. See Figure

The tank air inlet and fuel cublet are sealed until the supply line con-
nector is plugged into the tank, When the fuel line is attached, two valve
plungers are depressed, forcing the valves off their "O" ring seats.
This vents the tank to the atmosphéré and opéns the fuel outlet. "0
ring seals in the fuel connectors shut off fuel flow when the line is dis-
connected from the tank or motor. To facilltate draining and cleaning,
a drain screw has been provided in the fuel tank upper housing.

REMOVAL OF CARBURETORS FROM MOTOR

a. DHsconnect the carburetor to fuel pump hose (rom (el pump.

b. Disconnect choke solenoid spring and choke and throftle linkages by
pulling out of top and bottom carburetor lever retainers. See Figure
-4,

¢. Remove ten screws refaining alr silencer cover. See Figure 3-4A.

d. Remove slx serews retaining alr silencer. Disconnect the drain
hose, and remove air silencer. Discard six self-locking air silencer to
carburetor screws, as new screws should be used on reassembly. See
Figure 3-5,

H.ePElTa
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Figure 3=2. Fuel Pump,
Filter, and Hoses

BULA

484 = =14

Figure 3-3. Fuel Tank,
Primer Bulb, and Conngctor
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Figure 3-4A. Air Silgncer Cover Screws Figure 3-5. Alr Silencer Screws

g:. Disconnect fuel hosea between carburetors.

f. Remove carburelor puots, lockwashers and carburetors. Discard
gaskets., See Figure 3-6.

REMOVAL OF CHOKE SOLENOID
2. Disconnect lead at terminal Board.

b. Remove two screws and clamp retaining solenoid. See Figure $-10.

REMOVAL OF INTAKE MANIFOLD AND LEAF VALVES

a. Remove 17T screws retaining intake manifold and leal valve assembly,
See Figure 3-T,

b, Bemove leal plate and base assembly.

DISASSEMBLY OF CARBURETOR

a, Drain carburetor by removing screw plug from bottomef float cham-
bar. Bee Figure 3-8,

b. Remove fixed high speed, off-idle and idle orifice plugs. If remaoval
of idle speed plug is restricted, remove core plug and use a piece of
giiff wire to apply pressure to plug while unscrewing with fixed jet
gerewdriver. To prevent damage o threads in float chamber assembly,
use fixed jor serewdriver (Special Tool #31T002), See Figures 3=9 and
=110,

E_Frevrd
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Figure 3-T. Intake
Manifold Screws

Figure 3-8. Drain Carburetor
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1307007
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Figure 3-9. Hemoving High-
Speed Jut

¢. Remowe four screws attaching float chamber to carburetor body.
Remove float chamber and gasket Remove pylon hinge pln to permit
removal of float and float arm assembly. See Figure 3-11.

il. Rersowe float walve, float valve seat, and gasket assembly from car-
buretor body.

CLEANING, INSPECTION AND REPAIR
GENERAL INSTRUCTIONS

Clean all parts, execept [(ioat and float valwe, In solwent and blow dry.
DO NOT dry parts with a cloth as lint may cause trouble in the reas-
gembled carburetor. Be sure all particles of gaskets are removed
from pgasket surfaces, Flush all passages in the carburetor body with
golvent and remove any pummy deposits with OMC Engine Cleaner.
Cerfain golvents will pot remove this gum which accumulates particu-
Larly in the float chamber and on needle valves.

FLOAT VALVE AND SEAT ASSEMBLY

. Inspect float and arm for wear or damage. If the float has become
oil=goaked, discard it and install a new one. Check float arm wear in
the hinge pin and foat valve comtact areas. Replace i necessary.

b. Inspect the inlet float valve for grooves, micks, or scrabches. If
any are found, replace float valve assembly. See Flgure 3-12. Gum
or varnish on the float valve must be removed with OMC Engine Cleaner.
DO HOT attempd to alter the shape of the float valve.

¢. Check the float valve seat with a magnilying glass; if seal 18 niched,

scratched, or worn out-of-round, It will not give satisfactory service.
See Figure 3-13. The valve seat and valve are & matched set; if either
is worn, both parts must be replaced. Use a new gaskel when rein-
stalling the valve aeat.

- JET SCREWDRIVER
f T _ SPECIAL TOOL
P _ 1317002
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Figure 3-10. Removing O4f Idle Speed Plug and Jei
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Figure 3-12. Float Valve Wear

GoOp

Figure 3-13. Float Valve
Seal Wear

f. Clean out all the jots and passages, and the venturd, ma-iﬂmg BUFE T
gum or varnigh deposits rémain. Dry after cleaning with compressed
air. Keep clean for final reassembly,

b, Check all gasket surfaces for nlcks, scratches, or distortion. Slight
{rregularities can be corrected with the use of 4 surface plate and emery
eloth,

c. Check throbtle and choke ghafts for excessive play. {:hag'j. operation
of choke and throttie valves to be sure they corrvectly ahut off afr flow,

yet move freely without binding. Replace carburetor il valves or shalts
are excessively worn or damiged,

CORE PLUGS

U necessary, remove core plug to clean out off ldle speed orifice
holes. See¢ Figure 3-15.

H leakage occura at a core plug area, follow these stepa:

a, I leakage s slight, a smart tap with 2 mallet and flat end punch in
the cenber of the core plug will normally corréct this condition. See
Figure 3-14,

b, If leakage persists, drill a 1/8 inch (3 mm) hole through the center
of the core plug to a depth of not more than 1/16 inch (2 mm) below its
surface, With a punch carefully pry oul the coreplug. See Figure 3-15.

EEATE

Figure 3-14. Re-ating or
Installing Core Plug *®

BHiRE

Figure 3-15. Removing Core
Plug
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e. Ingpect and clean casting contact area; i nicks, poratches, or an
out-of-round condition are obeerved, the casting must be replaced. If
the casting opening is normal, apply a bead of OMC Adhesive "M" to
the top edge of a new core plug, and place the new core plug in the
casting opening, convex side up. Flatten to a tight fit with a fat end
punch and mallet, Check for leakage.

LEAF VALVES

a. Inspect the leal plate assembly and disassemble if necessary, The
leaf valves must be free from all varndsh and gum, and the léaves must
be perfectly flat and without distortion so that they form a seal with the
leaf plate base, See Figure 3-16.

b. DO NOT attempt to bend or repair a damaged leaf; replace the com-
plete assembly if damaged, DO NOT under any circumstances bend or
flex the leaves by hand,

¢. Replace the leaf plate assembly if any leaves are broken.
ELECTRIC CHOKE

For efficient operation, the solenoid plunger should be free from dirt
and corrosion so that it can move freely in the houstng. DO ROT lubri-
cate the plunger, since the oil film will cnly attract dust and cause slug-
gish plunger movement.

Choke solenoid should test 2.0 + 0.5 ohms between purple/white stripe
load and black ground lead. See Figure 3-17,

REASSEMBLY OF CARBURETOR

GENERAL INSTRUCTIONS

Reassemble the carburetor, paying particular attention to the following
procedure, Keep all dust, dirt, and lint out of the carburetor during
reassembly. Be sure that parts are clean and frée from gum, varnish,
and corrosion when reassembling them. Replace all gaskets and “0"
rings., DO NOT attempt to use original gaskets and "0" rings because
leaks may develop after the engine s back in usé,

Check the Torque Chart in Sectlon 2 for correct torque recommenda-
tions during reassembly.

FLOAT AND FLOAT CHAMBER

a. Install new carbureior bowl gasket, Replace {loat valve seal and
gasket, fleat valve, float, and hinge pin.

b, Check for correct positioning of float, Tuin carburetor body upside
down 80 weight of float closes needle, Top of float should be between
steps an gauge No. 324851, See Figure 3-18,

¢. Reassemble float chamber to carburetor body,
d. Replace™ the high speed, idle, and off-idle orifice plugs and screw
plugs.

T
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Figure 3=16. Leal Valves
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Figure 3-17. Testing
Choke Solenoid
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Fimure 3-18. Float Lewvel
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CHOEE

Cheek the cholte for free operation. Chobke valves must ;m_me freely,
without binding.

LEAF VALVES

a. The lmportance of keeplng the leaves in these valves free from dig-
tortion cannot be over-emphasized. Replace any leaf valve nssembly
whizh shows any indication of diatortion or damage of leaf stop. Check
leaf plate with scale for distortion,

b, The leal iz a0 designed that it maintains eonstant coniact with the
leal block, and will spring away from the block when predetermined
pressure (8 exerted against . Leaf travel away from the block s
limited by the leafl stop. When pressure is removed, the inherent spring
action of the segments returns and holds them againgst the blook. Attach
the leal segments and leal stops to the leaf blocks, then ¢xamine each
leaf carefully. Each leal must lie flat against the block with no ediges
tirned up or away [rom the block. See Figure 3-16.

¢, Attach the leal plate assemblies to the leal plate base. Tighten
gerews and nuts to specified torque to avoid distortion of the leal blaeks,

INSTALLATION OF CHOKE SOLENOID

If spring is removed from solenold plunger, install by twisting
on to plunger 2-1/2 to 3-1/2 turns,

a.‘ Attach solenodd to intake mantfold with clamp and two screws. For
proper adjustment, see Section 2, "ENGINE SYNCHRONIZATION AND
ADJUSTMERT."

by Connect leads at solenoid,

INSTALLATION OF LEAF VALVES AND INTAKE MANIFOLD

a. Using new gasket, install leaf valve assemblies to intake manifold.
Ba sure new gasket matches all openings.

b. Tighten aitaching screws to torque specified in Section 2.
REASSEMBLY OF CARBURETORS TO MOTOR

a. Place new gaskets in position on studs on manifold. Place carbu-
retora on stods and fasten in place with nuts and lockwashers.

b, Connect fuel hoses between carburetors using new nylon hose straps.
Comnect choke and throttle linkages.

. Comnect choke solenoid spring and install ving gear guard,
i, Connget drain hose.

&, Ingtall air silencer base using new sell-locking screws and conmeet
fuel hoses bo fuel pump and (ilter uslng new nylon hose straps,

f. Imstall air silencer cover,
il. Attach throttle linkage.

h. For éarburetor adjustment, see Section 2, "ENGINE SYNCHRONIZA-
TION AND ADJUSTMENT. "

HLFFE'TN



FUEL PUMP AND FILTER

Before servicing or replacing fuel pump, remove the fuel filter screen
apd clean or replace it, See Figure 3-18. Also remove the fuel hose
from the fuel tank and blow through all passages and lines with com=
presaed air to be sure they are open. If clogged lines are the cause of
the difficulty, this procedure would eliminate unnecessary servicing of
the fuel pump, I this procedurs doss not correct the trouble, fuel
pump is probably malfunetioning and should be replaced.

REMOVAL OF FUEL PUMP AND FILTER

a. Disconnect hoses from pump and filter assembly.

b. To remove fuel pump, remove two lower screws attaching pump and
filter assembly to crankcase bracket, and remove pump and filter as-
sembly. See Figure 3-18.

CLEANING, INSPECTION AND REPAIR

a, The fuel pump operating components are not serviced separately.
I a malfunction oceurs, replace the complete pump. Seo Fuel Pumgp
Progsure Teat,

b. Inspect the {ilter for accumulation of gediment by removing the filter
cap seréw and the filter cap. See Figure 3-10,

¢. Clean all parts of the filter assembly and fuel connectors in solvent
and blow dry. DO NOT dry parts with a cloth, as lint may stick to the
parts and clog the passages or prevent the fuel pump valves [rom seat-
fng. Dissolve any gummy deposits with OMC Engine Cleaner {certain
golvents will not dissolve these deposits).

ity
It is recommended that a new gasket be instilled when servicing
the filter and pump assembly.

REASSEMBLY OF FUEL PUMP AND FILTER

RBeassémble the fuel filter to the pump in the reverse order of disas-
sembly being sure lip of screen faces pump.,

a. Attach fuel pump to crankcase bracket and connect hoses. Tighten
filter and pump screws securely. Check for leaks by connecling fuel
tank line to motor and squeezing primer bulb until definite pressure is
felt in the bulb.

TESTING FUEL PUMP
Conduct this test on the motor in a test tank or on the boat,

1. Remove carburetor to fusl pump hose. Conpect a [uel prossure
gauge bétween the carburetor and fuel pump.

=E

Before testing, loosen fusl tank gas cap momentarily to release
any pressure that may have built up. Fuel tank must not be more
than 24 inches (81 ¢m) below fuel pumg.

(STET ]
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Figure 3-18. Fuel Filter
and Pumyp



Figure 3-20. Fuel Tank
Upper Housing

2. Start motor and observe gauge. Pump pressures shown below are

minimums.
R.P.M
400 2500 to 3000 | 5000
1 psl 1.5 pal 2.4 pai
(7T kPa) (10 kPa) (17 kPa)
FUEL TANK
FUEL MIXTURE

A motor in excellent mechanical and operating condition may glve faulty
performance because of an improper fuel mixture, Potroleum gum and
varnish which precipitate from a stale mixture may clog the [ilter
goreen and any small orifices, interfering with starting and normal
running, For proper fuel mixture, see inside front cover of Cwner's
Manual.

To assure that the fuel tank contains the proper mixture, drain and flush
the tank at least once a year, and at every tune-up or major repair. To
facilitate complete draining of the tank, a drain screw is provided in
the fuel tank upper housing. See Figure 3=20. Clean the tank by flush-
ing with clear gasoline or solvent.

DESCRIPTION

The fuel tank is of simple but rugged construction, with a eapacity of &
gallons (22.7 litres) of fuel mixture. It includes the bulb primer (lor
priming the fuel pump), fuel level gage, fuel hose and conmectors, a
bracket arrangement to hold the fuel line when not in use, and a carrying
grip. The fuel tank upper housing, which provides the conmection to the
fuel hoze, comtalna two release valves asd a dige valve which prevent
any egeape ol gasoline or fumes, mindmizing the danger of explogion or
fire,

CLEANING, INSPECTION AND REPAIR

If the tank or hose appears to be leaking fuel or fumes, preasure fest
tank and hose assembly belors doing any disassembly., See¢ TESTING
AFTER REPAIR.

UPFER HOUSING AND FUEL LEVEL INDICATOR

The fuel indicator is mounted to the upper housing and fuel line aggem-
bly. The entire asgembly may be removed by removing the four attach-
ing serews, Lift the azssembly {rom the tank carefully to avoid damaging
the indicator float or the screen at the end of the pick-up tube. See Fig-
ure 3-21.

Cheek for free movement of the indieator on the indicator pin. Remove
the pin from the indicator support by compressing the free end and pull-
ing it out. Inspect the indicator to make sure that the float arm is not
bent and that the float iz not damaged or oil-eoaked.

Remove the two screws attaching the indicator support to the upper
housing. Lift the indicator lens out of the upper housing, and clean it
with grease solvent or lacquer thinner to remove any foreign matter
which may be clowding the lens. Inspect the lens seal for cracks or
ghrinkage which may allow leakage. When reassembling support to
housing, torque 2 screws to 1520 lbein (1.6=2.2 Nem). The release
valves must seat tightly to prevent gasoline or fumes from leaking out,

B TTR
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Figure 3=21. Fuel Tank Level Figure 3-22, Fuel Tank Upper Housing and Valves
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but meust open a clear passage for air to enter the tank and for fuel to
bé drawn out when the fuel hose is connected. Dirt may keep the releage
valves [rom geating properly. The releage valves are best cleaned by
removing the eore plugs and disagsembling. Install new valve seats
("O" rings) to assure a tight seal, See Figure 3-22.

Install small énds of springs on valves and secure asgembly in the hous=
ing using new eore plugs staked in place. See Figure 3-22. This as-
pembly must not leak. See “Testing After Repair.”

The air inlet disc valve must seat tightly to prevent fumes from escap-
ing the tank when the fuel hose ia connected, but must allow alr to enter
the tank. The dige valve spring retainer is staked to the upper housing
and may be removed by filing off the burrs if replacement is necessary. Figure 3-23, Removing
Restake with a small punch. Reassemble upper housing to fuel tank, Hoge Clamps
Torque 4 screws to 25-35 Ib=in. (2.8=4,0 K-m).

A SAFETY WARNING

Failure to follow reassembly procedure correctly could result
in fuel loakage. Ignition of this leakage could result in fire or
explogion.

HOSE AND PRIMER BULB ASSEMBLY

CLAMPS

To disassemble hose clamps, grip clamp with plisrs. Bend overlapping
hook backward (in direction of arrow) to releass clamp. See Figure
a'ﬂ':

To assemble hose clamps, grip clamp firmly with pliers. Apply slight :
pressure to hook on top side with screwdriver. Squeezs clamp with Figure 3-24. Attaching
pliers until hooks interlock. See Figure 3-24. Hose Clamp

ESTarTw



1714 Dl STEEL WIRE
ROUMD OFF ERDS

Figuro 3-25, "0" Ring Tools
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Figure 3-25, Removing "0" Rings

HOSE oL

| ! PRIMER BULB
e / cuae

CONNECTOR mnsmﬁ,m”]

Figure 3-27, Primer Bulb
and Hose Assembly

CONNECTOR HOUSINGS

I "0" ring in connector housing is damaged, it will be necessary to
replace the "O" ring, as air will enter fuel line and carburetor. Motor
will run out of fuel

Installation of the "O" ring in the [uel hose connectors requires the use
of twe nstrumenta, one to hold the Ball down and one to remove the "0
ring, Both instruments are illustrated and can be made easily of 16
gauge (1/16" diameter) steel wire. A piece of discarded remote con-
trol wire may be used. Form a small hook on the bottom end of the
longer tool of about 1/16" radius. After cutting the wires to length, be
gure the ends are rounded off to prevent scratching or damaging the
"0 ring seats or the balls, See Figure 3-25,

To remove the "0" ring (rom the connector, proceed as follows:
a, Plaee the connector in a vise between two wood blocks.
B, Push the ball down with the straight instrument.

¢. Insert the hooked instrument batween the "0 ring and its seat with
the hook ina flat or horizontal position, See Figure 3-36,

d. Twist the hook around to grasp the “0" ring, then pull cut.
To install the Q" ring in the connector, proceed as follows:
f. Place a drop or two of oll on the "0 ring.

b, Place the "0" ring on face of the connector.

. Push the ball down with the straight instrument.

d. Pinch the "Q" ring together and gently push into position with (in-
FErS.

When reassembling the fuel hose, check for cracks in the primer bulb
at in the hose. The primer bulb must be attached so that fuel flow is
from the shorter to the longer hose length. Fuel flow through the primer
bulb {g indicated by an arrow. See Figure 3-27.

TESTING AFTER REPAIR

ABAFETT WARNING

Omitting the tank pressure test described below may result in
your returning to service a fuel system which could leak liquid
or vaporized fuel. Ignition of this leakage could result in fire
or explosion.

Whanover a fuel tank or line have been serviced or have had parts dig-
assembled, the unit must be tested to insure that the repaired or réas-
sembled portion will not leak or emit fumes. Simply adding fuel to the
tank and checking for leakage 18 not an adeguate test, since leakage or
lumes may occur only when the tank’s contents have been pressurized.
Ag examples, pressurization can occur when the tank is left in sunlight,
ar whin the fuel is agitated, which might oceur during transport,



Tools needed are Stevens Gearcase Pressure Tester Model 5-34 and
OMC Fuel Tank Pressure Test Adapter Part No, 360045, See Figure
3.28. A compressed air supply is also needed.

BEFORE TESTESG

ﬁ SAFETY WARNING

Do not smoke during test, nor perform test in area where there
are sparks or open flames. Onee alr pressure is applied to
tank, gasoline traces may be expelled A a vapor or mist, Gag-
oline in this form ls extremely Mammable and highly explosive.

2. Remove fuel cap and digengage from tank. Remeve anchor (rom
fuel cap.

b. Empty luel tank completely.

Bor

I any fuel remains in the tank during testing, it could conceal
the pregence of leakage, ;

TEST FROCEDURE

a. Attach Pressure Test Adapter to fuel tank.

b. Install fusl cap (without anchor) onto adapter. See Figure 3-29.
¢, Serew Stevens Pressure Tester into fitting on adapter.

d. Open air release valve on adapter. !

. Apply compressed air to valve stem on adapter in short bursts until
gauge on pressure tester reads 10 psi (89 kPa),

HDTE

Short bursts of air will minimize the danger of overpressurizing.
Overpressurizing can permanently damage tank.

{, Point end of fuel hose into a container below top of tank. Depress
the ball n the fuel connector until any remaining fuel is expelled.

g. Add air to bring pressure back to 10 psi (B0 kPa).

h, Cloge air releage valve on meapter and remove Stevens Pressure
Tagter,

i, Submerge fuel tank in water, one portion at a time, in the same
manner you would check a tire for alr leaks, Any air bubbles indicate
a leak point which must be repaired or replaced.

{. Discomnect hose from tank, With fuel connector housing submerged,
check for leakage {rom fuel nipple and fuel valve pin. See Figure 3-30.
Depress vent valve pin to check air vent disc valve for leakage.

k. After te?'su:g, open release valve on adapter to release tank pressure
before removing cap.

E_FTarTE
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GEARCASE FRESSURE
FAESSARE TEST
TESTER ADAPTER
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Figure 3=-28, Pressure Test
Equipment

FREESURE  AlIR RELEASE

TESTER VALWVE
FITTING

Figure 3-29. Adapter Installer

FLIEL VENT
VALVE VALYE
Pid PiM

Figure 3-30, Fuel Connector
Housing
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SECTION 4
IGNITION SYSTEM

TABLE OF CONTENTS

HEECRIPTMH ------ AR R A EEEER AR AR ‘1"2
THEORY OF OPERATION . « . s srsansnnnnnrss 4=2
TROUBLESHOOTING THE CDSYSTEM » o v v v vv v 4=0
CONNECTOR PLUGS + «ovssvovvsssanrnnnes 41
CONNECTOR TERMINAL REMOVAL . ....coven 4T
CONNECTOR TERMINAL INSTALLATION . ... ... 4-8
PRELIMINARY TROUBLESHOOTING THE
ED'GHITT‘}Hlll-ll!'.'.Fq-l-lll:ill!:n'llr-. ‘*'E
IGﬁmD”TEﬂPMEWRE.i..a-.a--...a.-a 4"9
IGNITION SYSTEM TESTS USING CD
VOLTMETERTESTER . s sssvsnssennsnnvee 4=17
IGNTTION COIL TEET .. svsssanssnannrses 20
KEY SWITCH STOP CIRCUIT TE&BT ... vavaieee &322
IGRITION TIMING ... . veonesssssssaasnnna 4-23
STATOR AND TIMER ASSEMBLY REMOVAL , ., .. 4-21
TIMER BASE AKD STATOR INSTALLATION, . ..., 4
EPARK PLUGE. . oo svvnvnnrnernsnannnrens 424

OMC SPECIAL TOOLS REQUIRED

UKIVERSAL PULLER PART NUMBER 3TE103
PISTON STOP PART NUMBER 384887

TEST EQUIPMENT REQUIRED

JUMPER WIRES (4) KEON TESTER

SPARK TESTER OR

OHMMETER C.0. VOLTMETER TESTER

TIMING LIGHT COIL TESTER
NOTE

If removing engine from boat, see NOTE on Table of Con-

tents page L

& SAFETY WARNING

# Parform all ignition coil tests on a wooden or insulated
bench top to prevent leakage or shock hazards.

® To avold possible shock hazards, do not handle ignition
coll or tester leads during cutput tests.
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1. Flywheel magnots
2. Sensor magnet

3. Sensor coils

4. Charge coil

AERR

Flgure 4-1. Flywheel and

Stator Assembly

DESCRIPTION :

The magneto capacitor discharge (CD) fgnition system consists of five
major components, They are:

1. Flywheel assembly, which contalng six magnets cast into the fly-
wheel 80° apart, and sensor magnets with two poles 180" apart
located in the center hub, Sec Figure 4-1,

2, Bator and charge coll assembly, containing oné charge oail for geén-
erating the alternating current feed to the power pack, and eight AC
colls for battery charglng.

F. Timer base and sensor coll assembly, containing three sensor coils
80" apart.

4, One power pack assembly comtalning the electronic circults neces-
gary to produce lgnition at the proper Hme: eapacitor charge oir-
cuit to store emergy, and sensor cireuit for triggering the capacitor
digeharge (CD) circuita,

5, Ignition coils which generate the very high voltage required to ig-
nite the fuel in each eylinder,

THEORY OF OPERATION

Simplified basic eircuit illustrations support the theory of operation,
and are intended for instructional use only., The theory of operation
and schematics for the magnebto capacitor discharge ignition system
use the following three basic electronic components:

_[>E_ DIODE — A component in which current can flow only in one
direction (a8 indicated by the arrow),
Gate "
< !)I: SILICON CONTROLLED RECTIFIER (SCR) = A component
[guch as a diode) in which current can [low through the SCR
—— in one direction only f{as indicated by the arrow), and in
which the current can flow only when the GATE of the 5CH
receives a positive (+) input to trigger (or "turn=on") the
SCR,

—‘ }— CAPACITOR = A component that stores voltage. One end
of the capacitor is positive (+) and the other end is negative
(=). The woltage is stored until the trigger circuil is ac-
tisated

CAPACITOR CHARGE CIRCUIT

When the magnet in the flywheel begins to pass the charge coil, the
north pole of the magnet approaches the center lamination of the charge
codl, creating magnetic lines of force to pass{rom the north pole through
the eoil and back to the south pole, inducing current {fiow from the charge
coil. See Figure 4-2, part A.

Current flows [rom the charge coil through wire "a,"” which is positive
(+}, and enters the power pack, then [lows through diede B, which ap-
plies a positive (+) charge to the ground side of the capacitor. Curnént
flow is blocked by diodes A and €. On the return path, current flows
from the capacitor to the charge coil through diede D and wire "b"
part B. See Figure 4-2 part B.
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BART A

PART O m:t.

FART C

LERIE

Figure 4-2, Capacitor Charge Cireuit

As the flywheel magnet moves further, the gouth pole of the magnet ap-
proaches the cemfer laminations of the charge coil, causing the mag-
netie lines of force to reverse direction through the coil. The direction
i& from the north pole through the lamination to the south pole, inducing
current flow from the charge eoil in the opposite direction. See Figure
4-2 part C. Current flows from the charge coil through wire "b"
which is positive (+), and enters the power pack, then flows through
digde C, which applies a positive (+) charge to the ground side of the
capacitor. Current flow is blocked by dicdes D and B, On the return
path, current flows from the capacitor to the charge coll through diode
A and wire “a,”" shown in Figure 4=2, part B.

Alternating ¢urrent from the charge coil has been changed (rectified)
into direct current for capacitor charge by the four diodes. The diodes
maintaln a positive (+) charge on the ground side of the capacitor, re-
gardless of the constantly changing charge coil outpuat,

SENSOR CIRCUIT (TRIGGERING CIRCUIT) (See Figurs d4-3)
The sensor circuit controls which 3CR will turn on and allow the capae-
itor to discharge. The sensor coils, located under the {lywheel, pro-

duce the signal necessary to turn on the SCR which controls the ignition
thm ing.

Lt

@ 1. SCR will conduct
2. Sensor
3. Pole slot 1
4. Pole slot 2

1. SCR will not conduct
2. Sensor
3. Pole slot 2
4, Pole slot 1

Figure 4-3. Sensor Magnet in
Flywheel Hub
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SCR&ET ORI

A: Triggering SCH #1
B. Triggering SCH f2
C. Triggering SCR #1
D. Triggering SCR #1 R

Figure 4-4, Ignition Firing Sequence per One Revolution of Crankshaft

LEE T L]

Figure 4-5. lgnition Syetem
Schematic

The gensor magnet is located in the hub of the flywheel. See Figure
4-3, (X and (8. As the sensor magnet rotates past a sensor, the sens
sor will detect a porth to south pole (slot) developing a positive polarity
on one end of the sensor winding, and a negative polarity on the second
end. See Figure 4-3, (0 and (B . Asthe magnet rotates 180° farther,
the sensor will detect a south to north pole (slot) which develops a re-
verse polarity, The positive polarity is now on the second end and the
negative on the one end. See Figure 4-4, (B. The 5CR (Silicon Con-
trolled Rectifier) located in the power pack will conduct only when the

positive pulse is applied to its gate,

ENGINE BEGINS TO OPERATE (See Figures 4=4 (@ and 4-4 (B)

As the magnet rotates, the first pole (slot) passes by #1 sensor coil,
developing a positive electrical pulse which is applied to the gate of
SCR 41, See Figure 4-4 (&) ,

The positive pulse turns on SCR #1 and the stored energy in the capaci-
tor is discharged through the #1 ignition coil primary, through SCR #1
and back to the storage capacifor, inducing a high woltage into the igni-
tion coll secondary, firing across the spark plug gap of cylinder #1,
The firing SCR #1 then returns to its non=conducting state, and the stor-
age capacitor is recharged.

The first pole (slot) of the magnet travels 120° from sensor #1, where
it will pass sensor #2 developing a positive pulse to turn on SCR 42,
See Figure 4-4 (8 . The storage capacitor's energy is discharged through
the #2 ignition coil primary, through SCR #2, and back to the capacitor,
inducing a high voltage into the ignition coll secondary, firing across the
spark plug gap of cylinder #2. SCR #2 returns to its non-conducting
state, and the capacitor is recharged.

TR



The second pole (slot) of the magnet, which is 180° away and of op
site polarity, travels 120" where it will pass sensor #3, Figure 4-4 ) ,
developing & positive pulse to turn on SCR #3. The storage capacitor's
energy is discharged through the #3 ignition coll primary, through
SCR #3, and back to the capacitor, inducing a high woltage into the igni-
tlon coil secondary, firing across the spark plug gap of cylinder #3.
SCR #3 returns to its nof-conducting state, and the capacitor is re-
charged,

All of this takes place on oné révolution of the engine, and then the se-
quence begins all over again for the next revolution.  See Figure 4-4(0 .

CAPACITOR DISCHARGE (CD) CIBCUIT (See Figure 4-6)

When SCR #1 is triggered the positive (+) charge stored in the capacitor
flows to engine ground, enters the #1 ignition coil through the grounded
primary winding, and then flows through SCE #1 to the other side of the
capacitor. See Figure 4=6.

During capacitor discharge, current flows through the ignition coil
primary windings and SCR #1 until the capacitor is discharged and 5CR
§1 turns itgell off. The capacitor can now be recharged as described
in the capacitor charge cireuit,

Current {lowing through the #1 ignition coil primary winding produces a
large magnetic field surrounding the secondary winding, and produces
the high voltage to the spark plug, igniting the fuel in cylinder #1.

When SCR #2 8 triggered, the same process f{ires cylinder #2. Then
SCR #3 is triggered to {ire cylinder #3 in the same manner,

IGNITION STOR/KILL CIRCUIT (See Figure 4=7)

Since the capacitor is the “heart” of the ignition system, the key switch
{8 used to prevent capacitor charge. One end of the capacitor Is con-
nected to engine ground. The key switch, when closed, will connect the
other end of the capacitor to engine ground. When both ends of the ca-
pacitor are comnected to engine ground, current flow from the charge
eoil will bypass the capacitor, as shown in Figure 4-7. When the ca-
pacitor is not "charged,” ignition cannot oecur.

TROUBLESHOOTING THE CD SYSTEM

The magneto capacitor discharge ignition system is easy to trouble-
shoot. Remember these tips to obtain fast, accurate test resulis:

a. Visual Inspection — Check wiring for broken, pinched, or loose
leads, Comnectors should be securely lastened and free {rom moisture
or water accumulation.

b. Test Equipment Condition — Be sure testers are ln working order.
Many hours can be wasted by replacing working components neediessly.

¢. Follow Procedure — Troubleshooting can seem difficult if you vary

your technique for each problem, Many times items in the system are

overiooked because you “thought” wou tested them, By following the
same procedure each time you troubleshoot, all items in the ignition
system are sure to be tested,

d. Test the Complete Systém — There may be occasions whin more
than one compoment is defective, U this condition is undetected, re-
peated ignition system failure may occur, or damage to replacement
parts could resalt. Test everything,
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Figure 4-6. Capacitor Discharge

Figure 4-7. Ignition Kill Circuit
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1. M-80

2. 5-80 and adapter

I, stevens CD=TT tester

4. Elgctro Specialities
Modoel PHV=1

ENRER

Figure 4-8. Ignition Testers

TEST EQUIFMENT REQUIRED
a. Spark tegter with the air gap adjusted to 1/2" (12 mm).

b, Neon test light = Model M-B0 or 8-80 with 1-1/2 volt battery
adapter, Model M-%0) (mo adapter required); CD=T7 or PRV=1 voltmeter
tegter. See Figure 4-8,

g, Dhmmeter = capable of indicating low ohms (RX1) and high ohms
[RX1 000).

d. Jumper wires (4 required), Jumper leads can be made as shown in
Figure q=8,

L. No. 16 wire, B inches
(200 mm) long
2, Pin, OMC Part No. 511469
3. Bocket, OMC Fart Mo, 5B1EMG
4, Tubing, OMC Part No. 510628
(25 mm) long

Fae

Figure 4-9, Jumper Wires
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5. Position No. 4
6. Proess button "B
T. Jumper wires

1. Red meter lead
2, Black tester lead
4. Black meter lead
4, Blue tester lead

1. Battery adapter
&, Black tester {ead
3. Blue tegter lead
4, Med meter lead

5. Black meter lead
B, Pasition Mo, 3
7. Press biitton "B"
B. Jumper wirgs

FadRd

Figure 4-10. M-30 Neon Tester

if using neon tester, check neon tester battery voltage as follows:

4. Model M-90 — Conneet voltmeter as shown in Figure 4-10, Set
switch to position 4, and préss lead button "B.” Battery voltage should
be a minimum of 2-1/2 volts.

b, Model M-80 or 8-80 — Connect the 1-1/2 volt battery adapter to the
neon tester black lead with negative (=) énd toward the neon tester, and
connect the voltmeter as shown in Figure 4-11. Set gwitch to poaition
3, and press load button "B." Battery voltage should be a minimum of

2-1/2 volts,

CONMNECTOR PLUGS

Three waterproof comnectors, male and female plug=in type, are utilized
in the ignition system. A four=wire connector cormects the sensor coil
leads to the power pack. A four-wire comnector connects the power
pack leads to the ignition coils and kill switch. The two-wire connector
connects the charge coll to the power pack. See Figure 4-12, Each
connector is secured by a retainer, The refainer must be removed to
unplug the commector.

COMMECTOR TERMIMAL REMOVAL

ROTE

Use the recommendgd lubricant for terminal removal. Subgti-
tutes may Ccause high resistance connections, short circuits
between terminals, or have adverse effects on the conncctor
meibérial,

a. Apply isopropyl aleohal into the conmector cavity at both ends to
lubricate the terminal and connector.

b. Place the connector agaimst the edge of a flat surface, and allow
alearance for the terminal to e remaved.

EiTE

Figure 4-11, M-80 or 5-80

Neon Tester

Ll

1. Four-wire comnector —
sensor colls to power
pack

2. Four-wire commector —
power pack to Lpnitbon
godls and kill switch

3, Two-wire connector —
charge coils to powr
pack

Figure 4=12. Connector Flug
Locations
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1. Engert tool

({OMC Part Mo, 322897)
2. Pin remover

(OMC Part Mo, 322698)
3. Bockel remover

{OMC Part No, 322699)
4. Pin terminal
5. Socket terminal
6. Crimp terminal here

FIITR

Figure 4-13, Tools for
Connéctor Terminals

¢, Select the proper removal ftool [or the terminal in the connector:
See Figure 4-13.

. Insert the removal tool onto the terminal, and push the terminal
from the conmector. See Fipure 4-14,

¢. Pin and socket terminals may be replaced i damaged. Crimp new
terminals onto the wire using OMC Crimping Pliers (Special Tool No.
322696), See Flgure 4-13 for crimping location. I crimping pliers
are not available, the terminals can be installed onto the wire uslog
needle nose pliers, and then must be soldered to the wire to insure good
electrical contact and security. No soldering is required when using
the OMC Crimping Pliers.

COMNECTOR TERMINAL INSTALLATION
a. Connéet both halves of the connector fogether. See Figure 4=15.

NOTE

Do not use grease or oil.  Clean out any grease or oll that may
be pregent in cavities.

B. Apply leopropyl alechol into the comnestor cavity.
'&SAFETY WARNING
To avoid personal injury, secursly hold inser? (ool against
ghoulder of terminal while installing terminals o connector
cavity.

¢. Position the insert tool against the shoulder of the terminal. Ses
Figure 4-15.

d. Support the conneetor against a flat surface, and push the terminal
into the connector until the shoulder onm the insert tool is at the end of
the connector. See Figure d=16.

&, Heinstall wire retainer on conmector.

1. Insert tool
2, Shoulder on termindl

3. Joined sommector 1. Shoulder ontool

waNa
LHERD

Filgure 4-14. Bemoving Terminal
from Comnector

Figure 4-15. Insert Tool

on Terminal Figure 4-18. Inserting Terminal
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PRELIMINARY TROUBLESHOOTING THE CD IGNITION

A mallupction in the system will result in (1) engine miss, (2) engine

gurge, or (3) engine will not run,

1. Engine missing or surging may also be ciused by insufficient, cons
taminated, or excessgive fuel. After determining that this condition

g mot causod by carburetion, proceed (in order listed) to check the
ignition ayatem.

2. The gpark plugs should be removed and examined, I the electrodes
are worn, or if plug has a cracked insulator, or shows other signs
of damage, it should be replaced. See Specifications, Section 2.
Comnect the high tension lead wires to the spark plogs. Make sure that

the spring clips in the spark plug lead covers make firm contact with
the spark plug terminals. See Figure 4-17.

The cranking speed must be approx. 500 rpm.

SEPARK TEST

i. Remove the high tension lead from each spark plug. To prevent
damage to the spring terminal on the high tension lead, twist and pull
on the cover, S¢¢ Figure 4-17.

b. Adjust the air gap of the spark tester to 1/2" (12 mm), and connect

the tester leads to the high tension leads, Secure the other end of the
spark tester to a elean engine ground. See Figure 4-18.

[

To prevent possible arcing of high voltage, position the tester
leads at least 20 (50 mim) (rom any metal surfaoe,

& BAFETY WARNING

To aveld possible shock hazards, do not handle ignithon coll or
tester leads during this test,

2, Crank the engrine and observe the results at the gpark tester,

d. If a spark jumps a1l all gaps, alternately the ignition system is OK.
Check the spark plugs and other engine systems.

e. If there is no spark, contire the troubleshooting procedure,

IGNITION TEST PROCEDURE

E NOTE

Check the power pack ground wire to be sure it is clean and se-
curely grounded before troublesheoting.

N.APETE
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Figure 4-17. Correct Spark Plug
Léad Installation

1. Spark checker gap
get to 1,/2" (12 mm)

RN

Figure 4-18. Checking Spark
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1, Terminal "A"
2, Terminal "B
4, Terminal "C"
4, Spark gap checker

Figure 4-19, Key Switeh Elimination Test

KEY SWITCH ELIMINATION TEST

4. Separate the four-wire connector that comects the power pack to the
ignition coils and key switch. See Figure 4-10,

b. Insert a jumper wire between the "A" terminals of the four-wire
connector. See Figure 4-19.

¢. Insert a jumper wire between the "B" terminals af the foar-wine
connegtor. See Flgure 4-19.

d, Insert a jumper wire between the "C" terminals of the four=wire
connector. See Flgure 4-19.

A SAFETY WARNING

To avoid possible shock hazards, do pot handle ignition ¢oil or
tester leads during this test.

g. Crank engine and obgerve the rosults at the spark tester.
[ I a spark jumps alternately at all gaps, the problem is in the key

switch circuit. See "Key Switch Stop Circult Test.” I there is no spark,
or a spark at only one gap, remaove the jumper wires.

NOTE

Carefully align the connector halves during assembly to insure
proper terminal contact,

. Reconnect the four-wire comnector and continue troubleshooting pro=
eedure,

L T
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OHMMETER TESTS

Chmmeter tests are necessary to determing whether the sinsar coil or
charge coil have failed in a manper which could cause jgnition fallure,

NOTE

Resistance readings should be checked when the motor has com-
plotely cooled to ambient adr temperatire, The hightr tempéra-
ture, cauged by running the motor, will ingréeage the registance
reading and may result in unnecessary parts regplacemeént,

BENEOR COIL TEST (OHMMETER)

8. Separate the four-wire connector between the timer base and power
pack. See Figure 4-12.

b. Ingert a jumper wire in "A" terminal of the timer bage epd. See
Flpure 4-20.

&, Ingert a jumper wire in terminal "B" in the timer base end of the
connector. Se¢ Figure 4-20.

d. Insert a jumper into "C" terminal.
€. Ingert a jumpéer into "D terminal.

f. To test the resistance, connect an chmmeter (calibrated on low
chm scale) between the "A" and "D" ferminal jumper wires, then the
"B" and "D" ferminals. Then "C" and "D terminala. The sensor
coil resistance is good i the meter indicates 17 & b chms. Replace
the sensor coll if the resistance reading is not within this range. Ses
Figure 4-20.

g. To test for shorts to ground, calibrate the ohmmeter to high ohm
scale. Connect the black meter lead (=) to the timer base (ground).
Attach the red meter lead (+) to the A" terminal, then "B,™ then "C,"
then "D,"” jumper wire in the connector. See Figure 4-21. Any needle
movement indicates the semsor coil or leads ave shorted o ground. A
shorted sepsor must be replaced, or the grounded lead repaired to
remove the shorted condition.

h. Remove the jumper wires {rom the connector and continue the trou-
bleshooting procedure.

1. High olim scale 6. Terminal "A"
1, Jumiper wHres 5. Términal "C" 2. Blask meter lead 7. Teérminal "B
2. Low ghm géale £. Terminal "D 3. Red meter lead 8. Terminal "C"
3. Terminal "A" 7. Siator 4. Jumper wire 9. Terminal "I
4, Terminal "B" B. Timer Base 5, Timer bage
asIm BT

Figure 4-20. Sensor Coll Resistance Figure 4-21, Sensor Coil Shorts to Ground

W.FPASTE
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CHARGE COIL TEST (OHMMETER)
8. Separate two wire comector (CHARGE COIL).

b. Insert a jumper wire o terminal "A” in the stator énd of the 2-wire
connector. See Figare 4-22.

¢. Insert a jumper wire to terminal "B in the stator end of the con-
nector. See Figure 4-22. ;

d. T test the resistance, connect an chmmeter (calibrated to high ohm
acale) between the two jumper wires. The charge coil resistance should

be 580 = Th chms.

6. To test for shorts to ground, calibrate the chmmeter to high ohm
scale. Connect the black meter lead (-) to the timer base {ground).
Attach the red meter lead (#) to the "A" terminal jumper wire in the
connector. See Flgure 4-23. Observe the meter. Then move red lead
to "B" terminal.

Any needle movement indicates the charge coil or leads are shoried to
ground. A shorted charge coll must be replaced, or the grounded lead
regaired to remove the shorted condition.

{. Do not remove the jumper wires from the connector, and eontinue
the trouhleshooting procedure.

1. High ohm geale §, Jumper wire
2 Black meter lead 6. Terminal "A"

1. Jumper wires 3. Terminal "A" 3, Timer base T. Terminal "B"
2. High ohm scale 4. Terminal "B" 4, Red meter load

#IEFF (A1
Figure 4=22. Charge Coll Resistance Figure 4-23. Charge Coil Shorts to Ground
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1, 5-80 or M-90 neon tester
2, Blue tester lead

3. Black tester lead

4, Terminal "A"

B, Terminal "B"

i, Load button "B"

Figure 4-24. Charge Coil Output Test

CHARGE COIL QUTPUT TEST

a. Insert a jumper wire to terminals "A" and "B" in the stator end of
the two-wire connector, See Figure 4-25,

b, Connect the neon testér leads to the jumper wires as shown. See
Flgure 4-24.

t. Set neon tester switch to position number 2. Press load button "B".
d, Crark the engine and observe the light in neon tester. If the neon
light flashes, the charge coil is good. If there is no light, replace the
charge coil and repeat the charge ooil outpyt best,

. Continus the troubleshooting procedure.

EJJTOrTe
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. 8=80 or M={{ neon tester

2, Battery adapter (not used
with M=90

3, Black tester lead

4. Blue tester lead

5. Terminal "A"

B, Terminal "B"

7. Terminal "C*

8. Teérminal "D"

8. Tap load button "'B"

10, Top eylinder

11, Middle cylinder

12, Bottom cylindér

ERRA

Figure 4-235. Trigger Input Test

TRIGGER IKFUT TEST

A SAFETY WARNING
To avoid possible shock hazards, do not touch the terminal ends
of the jumper wires while making connections to the power pack,
or when cranking the enging,
a. Reconnect charge coil connector,
b. Separate four-wire connector between time base and power pack.
¢. Attach a jumper wire to the blue lead of the neon tester; then lnsert

the jumper wire to terminal "D” in the power pack end of the four-wire
connector. See Flgure 4-23.

d. Connect a jumper wire to the positive (+) side of the battery adapter
(on M-90 neon testers, connect the jumper wire directly to the black

L 1L A



lead of the tester), and insert the jumper wire to terminal "C" in the
power pack end of the four-wire connectors. See Figure 4-23.

o, 8ot M=B0 or 3-80 neon tester switch o position mumber 3 or set
M-80 neon tester switch to position number 4.

{. Crark the engine and tap lead button "B." When load button "B” is
pressed, spark should jump at the gap of the spark tester connected o
putton ignition coil only. See Pigure 4-25. 1 a spark occurs at other
gaps of the spark tester during this test, replace the power pack.

g. Remove the jumper wire from terminal "C" and put it on terminal
"B" in the power pack end of the four-wire connéctor, and repeat step &
to [ire middle ignition coll,

h. Remove the jumper wire from terminal "B" and put it on terminal

“A" in the power pack end of the four-wire connéctor, and repeat step .
to fire top ignition coll.

i. I a spark ocourred during each trigger input test, the sensor codl is

defective, I thers was no spark, or a spark occurred on one trigger
input test but npot the other, continue the troubleshooting procedure.

NOTE

Carefully align the connector halves during assembly to insure
proper terminal contact, lsopropyl aleohnl may be uged as o
lubricant to case assembly of the connector.

j» Remove the jumpér wirez and recomnect the four-wire counecior.

NOTE

Perform IGNITION COIL OHMMETER TEST prior to the POWER
PACK QUTPUT TEST.

ATRYE
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Jumper leads

S-80 or M-%) neon tester
Black tester lead

Blue tester lead

Push load button "A"
Terminal "A"

Terminal "B

Terminal "C"

it o

o =] O m
W

LR REE]

Figure 4=16, Power Pack Output Test

FOWER PACK OUTPUT TEST

i, Separate the four-wire comnnector between the power pack and igni-
tlon coils,

b. Insert a jumper between the "B terminals of both four-wire connec-
tors, See Figure 4-26. Insert a jumper wirebetween the "C" terminals
of both four-wire conmectors.

c. Connect the neon tester biue lead to a clean engine ground,

d. Comnect a jumper wire to the neon tester black lead, and ingert the
jumper wire to terminal "A™ in the power pack end of the connector.
See Figure 424,

€, Set the neon tester switch to position number 1,

f. While holding load button A" depressed, crank engine and observe
the light in the neon tester.

g. Remove jumper from between "B terminals and remove tester
black lead.

h. Insert jumper lead between "A" terminala of both connectors. Con-
nect tegter black lead to "B terminal in power pack connector,

. While holding load button "A" depressed, crank engine and cbserve
the light in the neon tester.

}. Remove jumper from between "C" terminals and remove tester
black lead.

k. Ingért jumper lead between "B terminals of both connectors. Con-
nect tester black lead to "C™ terminal in power pack connector.

L. While holding load buttorn A" depressed crank esgine and chaerve
the light in the neon tester, I neon light flaghes on each output test, the
power pack ig good, Check the ignition coils. I the neon light does not
Magh, or (lashes on only one cutput test, replace the power pack, and
repeat the power pack output test. The power pack can ba substiboted
with a known good pack. (Be sure power pack ground lead is securely
grounded to the pawer head.)

m. Check all wires and terminals for proper location, and gecure the
comnectors with retaining clamps.

Lo
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1. CD valtmeter tester
2. Meter red lead

3. Meter black laad

4. Brator

5. Terminmal ""A"

f. Terminai "B

7. Bhort to ground test

Figure 4, Charge Cofl Output Test

IGNITION SYSTEM TESTS USING CD VOLTMETER TESTER

ot

Before conducting these tests be sure to do the Key Switch Elim-
fnatlon Test and the Ohmmeter Teata.

CHARGE COQIL OUTPUT

a. Set meter switches to negative and 500.

b. Discomnect two-wire connector between stator and piwer pack.

¢, To test for shorts to ground, set meter switches to (-) 500 scale.
Connect the black meter lead (=) to the timer base (ground). Attach the
red meter lend (+) to the "A" terminal jumper wire in the connector.
See Figure 4-27. Observe the meter. Then move red lead to "B
terminal.

d. Any needle movement indicates the charge coil or leads are shorted
to ground. A shorted charge goil must be replaced, or the grounded lead
repabred to remove the shorted condition.

#. To check charge coil output, insert meterblack lead probe inte cavity
"A" of connector from stator, Insert meter red lead probe into cavity
"B" of connector. See Figure 4-37.

f. Crank englne awd obaerve reading.
g I meter reading is 220 or higher, go to Sensor Coil Outpul Test.

h. I low or no reading, check resistance of charge coil. If resistance
does not meet specifications, replace charge coll.

warhiiE
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CD voltmeter tester
Black meter lead
Red meter lead
Terminal A"
Termmal ‘IIBI!
Terminal "¢
Terminal D"

. Jumper wire

Timer base

« ahort o ground test

ol — s H

Ll

LLTEEN | 11

Figure 4=28. Sensor Coll Output Test.

SENZOR COIL OUTFUT TEST

2. Set meter switches 0 "5" and 5. Separate four-wire connecior
between timer base and power pack. To testfor shorts to ground. Con-
pect the blmek meter lead (=) to the timer bage (groand), Attach the red
meter lead (4 to'the A" terminal, then "B, then "C," then "D," jumper
wire (n the connector. See Figure 4-28. Anyneedle movement indicates
the sensor coll or leads are shorted to ground. A shorted sensor must
be replaced, or the grounded lead repaired to rémove the shorted
condition.

B. Ta test sensor coll output, insert meter black lead probe into cavity
0" of four=wipe connector from timer base,

¢. Insert meter red lead probe into cavity "A" of four-wire connector
from timer base. See Figure 4=26.

d, Crank engine and observe meter reading.
¢, Move meter red lead from cavity "A" to cavity "B of the comnector.
{. Crank engine and observe meter reading.
g Move meter red lead from cavity "B" to cavity "C" of the connector.
h. Grank engine and chserve meter reading.

i, Meter should read 0.4 or higher. I it does not, sensor coll maybe
bad. Engine rpm may be too low or sénsor magnet maybe weak.

BTN
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1, Terminal "A"

% Terminal "B"

3. Terminal "C"

4. Terminal "D"

5, Red meter lead
B Jumper besd

7. Black meter lead

PR

Figure 4-20, Power Pack Output Test

POWER PACK OUTFUT
4. Sat meter switches to negative and 500,

b. Digcommect four=wire comnector between power pack and lgnition
cails.

c. Ingert jumper leads between "A' terminals of connectors. See Fig-
ure 4=38.

d. Ingert jumper leads between "B terminals of commectors.

e, Insert jumper leads between “C" terminals of comnectors. Comnect
meter black lead to engine ground,

{. Connect meter red lead to metal part of jumper lead coming from
power pack cavity "A." Crank engine, Observe meter réading.

g. Comnect meter red lead to metal part of jumpéer lead coming [rom
power pack cavity "B." Crank engine, Observe meber réading.

b Conmect meter red lead to metal part of jumper lesd eavity "C."
Crank engine, Observe meter reading,

i. If meter reads 260 or higher, check ignition coil or coils.

j. If meter does not read 260 or higher om one cutput, remove jumper
lead from that cavity of connector from power pack. Insert meter red
lead into that cavity. Crank engine. If meter reads 260 or higher, ig-
nitton coil is defective. If meter does not read 360 or higher, power
pack is defective,

E T
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IGNITION COIL TEST
OHMMETER TEST

Resistance tests may be performed while the ignition coil is still
mounted to the power head.

8. Hemowe the high tension lead from the spark plug.

b, Begarate the four-wire comnector between the power pack and igmi-
tion coils.

¢ Ingert & jumper wire into the "A" terminal on the fgnition coil end
of the connector. See Flgure 4=30.

d. Calibrate an chmmeter to low ohm secale, then connect the black
meter lead (=) to a ¢lédn enginé ground, and the red meter lead (+) to
the "A" términal jumper wire. See Figure 4-30.

&, Resistance of the primary winding should be 0.1 + 0,05 ohm,

f. Calibrate the ochmmeter to high chm scale, then connect the meter
red lend (+) to the "A" terminal jumper wire. Connect the meter black
lead (-) to the terminal inslde the high tension lead cover, See Figure
4-31.

g- Resistance of the secondary winding should be 275 = 50 ohms. He-
place the ignition coil if the reading is other than as specified,

h. Totest all ignition coilg, repeat the above procedure uging terminals
"B" and "C" in the four-wire connector.

1. Jumper wire

2. Low ohm scale
3. Black meter lead
#, Red metor lead

5. Trerminal “A" #1 1. High ohm scale 5. Terminal "B" #2

6. Terminal "B" #2 2. Red meter lead 6. Terminal "C" #3

T. Terminal “G" &3 3. Black meter lead

8. Engine ground - 4. Terminal A" #1 i

Flgure 4-30, Primary Winding Resistance

Figure 4-31. Secondary Winding Resistance

BAIRiTE
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1. Black tester lead

2. Red tester lead

3. Tester high tension lead

4. Adﬂp’tﬂ‘r BAREY

1. Black tester lead
2. Red tester lead

3, Probe

(i e ]

Figure 4=32, Coil Power Test

POWER TEST

Figure 4-33. Coll Leakage Test

A wide variety of ignition testers is available from varkous mamdactur=
ers. In addition, some automolive testers having the proper specifica-
tions can be uged. The use of the Graham, Merc-O=Tronic, or Stevens

ignition tester is recommended.

Detailed instructions for the use of any tester are provided with the
unit; therefore, only general information is glven here. See Coil Speci-

fieations, Section 2.

IGNITION COIL TESTING (IGNITION COIL MUST BE REMOVED FROM

POWER HEAD FOR POWER AND LEAKAGE TESTING.)

& BAFETY WARNING

To avaid possible shock hazards and to prevent leakage, pers
form all tests to the coil on a wooden or insulated bench top.

If the ignition coil is good, the tester's meter will fall within the goosd
area, with the primary circuit adjusted as spectfied. Connect the test

leads [rom the ignition tester to the coil.

Conneet the black lead of the tester to the orange lead of the ignition
eoil and the tester's red lead to the coils orange/biack stripe ground
lead. Comnect the high tension lead of the tester to the high tension
lead (secondary) of the ignition coil, With the tester set to coll index
(or operating amperage — Merc~0=Tronic {llustrated) adjusted as spec-
ified, note meter reading. See Figure 4-33. A low reading on the
tester indicates a weak coil which must be replaced. A dead coil will

show no reading.

LEAKAGE TEST

Ignition coll and high tension leads may be tested for leakage or insu-
lation failures using the ignition analyzer, Leakage is caused by mois-
ture, cracks in the coll housing, or carbon paths. Connect the coll to
the ignition tester per manufacturer's instructions. Probé entire sur-
face of the coil and high tenslon leads, Flashover will be apparent
wherever insulation has broken down., Reéplace any ooll which shows
leakage, See Figure 4-34, (High tension lead must be disconnected

from tester.:)

EAPETN
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1. Ohmmeter

2. High ohms seale
34, Red meter leacd
4, Terminal "D

3. Black meter lead
6. Key gwitch

BREED

Figure 4-34, Koy Switch Circuit Test

KEY SWITCH STOP CIRCUIT TEST

a. Separabe the four«wire conneclor between the power pack and igmi=
tion codls,

b, Calibrate the chmmeter to high ohms scale. Connect the meter red
lead (+) to the "D terminal in the tgnition coil end of the connector, and
black meter lead (-) to a clean engioe ground. See Figure 4-35,

e, Turn the key switch to "ON."

d. The meter should indicate an open circuit fee}, If there is any
necdle movement, remove the hlackf'wuuw gtripe wire from the key
switch “M" terminal with the ohmmeter still commected as shown in

Figure 4=-34.

e. Il the meber indicates an open circuit (e} with the wire removed
from the key switch, replace the switch. I a closed circuit (o) is indi-
catod, repair the black/yellow stripe lead between the key switch and
ignition coll end of the four-wire connector.

f. Turn key switch to "OFF" position. Meter should indicate a cloged
clrouit,

g U meter doos not indicate closed clrcuit, chodk kéy switch, key
switch ground lead and black/vellow stripe lead for open circuit, Re-
pair circuit,

h. B engine does not stop when key swiltch i3 tumed 0 "OFF" position,
and Skop clroult checks out ok, replace power pack.

RITHr



IGNITION TIMING

It is possible for the ignition system to produce a good spark and yet the
engine will not start. I the engine “pops™ or "hacklires” during atart-

ing abtempis, the ignition timing could be off. Check the following:

a. Sensor Wire Positioning = On the four-wire connector between the
timeor base and power pack, be sure the correct color wires are in the
eorrect positions on both halves of the connector. See Wiring Dlagram
at the end of mamual,

b, Ignition Coil Wire Positioning — Check the four-wire connector to
be sure the top ignition coil orange wire is in terminal "A" of con-
nector, and that it mates with the orange/blus stripe wire from the
power pack, The orange wire from the middle ignition coil must be in
the "B" terminal mating with the orange power pack wire. The orange
wire from the battorn ignitlon eoil must be in the '"C" terminal matching
the orange/green wire from the power pack,

e. To check and adjust fgnition timing, see "Engine Synchronization and
Adjustment,” Seetion 2,

STATOR AND TIMER ASSEMBLY REMOVAL

Remove {lywheel nut using an appropriate flywheel holding fixture. See
Flgure 4-35. Remove flywheel, using puller (Special Tool Bo. 3T8103).
See Figure 4-35. .

Digeonnect stator (connector) leads (yellow, yellow/gray) at terminal
board, and charge coil leads from power pack. Remove four Serews,
and remove stator. See Figure 4-37.

The timer assembly is held in place by three retaining clips and screws.
These clips engage a plastic ring (T-shaped, cross-section) which fits
around the imer base. See Figure 4-37 and 4-38.

Figure 4=37. Sensor Coil and
L KRR ERES Timer Assembly Retaindng
e Serews and Clips
Figure 4-36, Stator {Indicated by Arrows)

EFTarTt
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Figure 4-35. Removing Flywheel



4-24

1. Timer base rétiiner

3. Apply Moly lube hers

Ll

Figure 4-38, Timer Base
Removed

— -— PARALLEL

Ty

TrEI4

Figure 4-30. Flywheel Key
Fogition

TIMER BASE AND STATOR ASSEMBLY INSTALLATION

The Hmer base has a cast-in brass bushing which rotates, with very
close tolerance, on the upper bearing and seal assembly as the spark is
advanced or retarded. Check carefully for dirt, chips, or damage which
may cauge difficulty in rotating the timer base,

Apply OMC Moly Lube around crankcase upper bearing and seal assem-
Bly. Bee Figure 4-38.

Oil and assemble the timer base retainér to the timer base, and attach
asgsembly to crankcase with four socket screws and washers. If fly-

wheel key haa been removed, reasgemible to crankshaflt with outer edge
parallel to center line of crankshaft. See Figure 4-39.

Install stator and torque screws to specification.

Chek crankshalt and (lywheel tapers for any traces of oll. Thias aa-
sembly must b&ptrfeetl:.r dry. Swab tapered surfaces with golvent and
blow dry with compressed air. Inspect both tapers for burrs amd nicks.
Replace flysheel and tighten mat to torque specifed in Section 2.

Cheek enging synchronization and timing, See Engine Synehronization
and Adjustments,"” Section L.

SPARK PLUGS

Ingpect plugs for cracked porcolain and excessively worn electrodes,
I electrodes are worn, plug should be replaced. Seoc Specifications for
eorrect replacement af apark plog.

Poor motor performance and premature spark plug failure may result
from improper spark pilug installation,

Before installing the plug, be sure the plug geat in the cylinder head is

clean and f[ree from obstructions. Screw the plug in by hand, then
tighten to the specified 17-1/2 to #0=1/2 foot-pounds (2427 N.m).

A FRITE
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Flgure 5-1. The Two Btroke
Cycle with Cross-Flow
Beavenging

DESCRIPTION

The power head consists of the cylinders, pistons, rods, crankshaft, and
erankease. The power head has three horizontally mounted cylinders.
Alternate firing order is used so that each cylinder delivers one power
impulse per erankshaft revolution. See pages 5-2 and 5-3 for two stroke
theory.

THEORY OF OPERATION

Two stroke cyele englnes used on outhoard moétors réquire only two
piston strokes - one up, one down - to effect a crankshaft revolution and
to complete the exhaust-intake-compression-ignition sequence that pro-
duces power. In a two stroke cycle engine, ignition of the fuel-alr
mixture occurs as the plston reaches the top of éach sircke. The force
of the fuel and alr mixture burning drives the piston downward. Towakd
the end of the downward stroke, ports which lead to the exhaust system
are uncovered. The exhaust gases flow into these ports, thus reducing
the pressure in the cylinder. At almost the same time, intake ports are
opened. These ports connect with the crankcase where 3 fuel and air
mixture has been induced by carburetion. The dewnward motion of the
piston compresses this mixture in the crankcase and forces it through
the intake ports inte the ¢ylinder. The inrushing charge of the fuel-air
mixture helps in ejecting the last of the exhaust gases {rom the cylinder.
Bee Figure 5-14, Fuel Intake and Exhaust.

As the piston beging its up stroke, it closes the intake and exhaust poris.
and begins to compress the fuel and air mixture trapped in the cylinder.
The upward travel of the piston also reduces the pressure in the crank-
cage compartment. The resulting reduced atmospheric pressure opens
leal walves which admit additional air amd fuel from the carburctor into
the crankcase, thus preparing the next cylinder charge. See Flgure
5-1B, Compression Stroke,

At the top of the piston stroke, the compressed fuel-alr mixure is ig-
nited by a timed spark and the cycle begins anew. In an cutboard mo-
tor engine running at full throttle, this cycle may be repeated 4000 or
more times every minute, See Figure §-1C, Power Stroke,

CROSS-FLOW AND LOOP SCAVENGING PRINCIPLES

Cross=flow means that the fresh fuel mixture enters the combastion
chamber through the intake {transfer) ports and flows across the top of
the piston and out the exhaust ports, pushing the burned gases ahead of
it. In order to efficiently clear the combustion chamber of the burned
gases, a deflector dome type piston is necessary to deflect the charge
up and around the combustion chamber, See Pigure 5-2.

This model s a loop-scavenged enginme and incorporates an almost
flat piston dome. Three intake ports are slanted upwird and facing
each other. This directlonal effect forces the three incoming charges
to impinge on one another and flow wpward and around the smooth dome
shape in the combustion chamber, then down and oul the exhaust ports
on the adjacent side of the cylinder wall, The flow pattern of the in-
coming fresh fuel laden gases very effectively "drives” the burned
exhaust gases from the cylinder. This redults in a clean and powarful
“charge” ready to be compressed and burned as the piston reaches the
top of its stroke., See Figures 5-3 and 5-4.

Windows in the piston of this loop seavenged engine allow the fuel mix-
turé to enter the cylinder from the crankease through a smooth un-
broken transfer passage, correctly designed for best efficiency.
CRANKCASE AND CYLINDERS

A split erankcase and cylinder assembly simplifies power head serv-
ieing, The cylinder heads are combined in one casting.

ki
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Figure 5-3. Loop Scavenging
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Figure 5=2. Crosa-Flow
Scavenging

PISTONS

The pistons, with the piston rings, receive the force of combustion in
the cylinder head, so it is mecessary that both the pistons and piston
rings be properly fitted to form a seal between the piston head and eyl-
inder walls. To retain maximum power within the cylinder above the
piston head, the cylinder must be perfectly round and the piston rFings
corréctly seated in thelr grooves.

CONNECTING RODS

The connecting rods provide linkage bétween the piston and crankshaft,
Connecting rod bearings include a roller bearing at the wrist pin, and a
split cage roller bearing at the crankshaft. The crankshaft iz of the
three-throw type and is supported by four main bearings. A single row
roller bearing is used at the upper journal. Split eage roller boarings
at the center jowrnals are aligned to the cylinder block by dowel pins.
A ball bearing at the bottem journal absorbs the radial and vertical
thrust lpads of the crankshaft.

COOLING SYSTEM

water for engine cooling s supplied by a two-stage pump containing 2
rubber impeller. At low speeds, the pump operates as a full displace-
ment pump. At higher speeds, the impeller blades bend back under the
increased water pressure; and the pump becomes a centrifugal action
pump. See Figures 5-5 and -3,

COOLING SYSTEM OPERATION

The pressure and temperature controlled cooling system contains the
pressure valves, springs, and the thermostat, The circulation of water
through the cooling system by the water pump is controlled by the bal-
anced action between the pressure control valves, water pump pressure
and the thermostat. See Figure 5-6. Se¢ Water Flow Diagram at end
of manual for water flow.

When the power head and cooling system temperatures reach approxi-
mately 145°F (83°C), the thermostat opens, allowing heated water to
pass through the water discharge. As engine speed i ncreased, water
pump pressurs opens the relief valve, This by-passes the thermostat,
allowing the engine to run cooler at higher specds.
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Figure 5-5. Cooling and
Exhaust Systems

Figure §-8. Thermostat
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Figure 5-7, Checking Heat
Bwitch

Fbgure 5-8 Chucl:lng
Maotor Temparature

T e ——
Fiﬂum 5-9‘ Throttle qnd ﬂl‘tiﬂ
Contral Levers and Cam

Figure 5=-8A. Shift Rod Clevis
to Shift Rod Borew

TEMPERATURE SWITCH

A hest switch, installed in the top of the eylinder head, I8 in sories
with a "HOT" warning horn in the remote control box. Should an irregu-
larity develop in the cooling system and cause abnormal water jackot
temperatures, the awiteh cloges the warning cireuit. The switch may bi
checked by submerging it in hot oll. Uging a test light to check the con-
tacts and a thermometer to check oll temperature, the contacts should
cloge at a temperature of 211° F + 6° (99°C +3%) and open at 175° F =
TE(T9%C ¢ 4"). See Figure 5-T.

CHECKING MOTOR TEMPERATURE

The Markal Thermomelt Stik, a heat sensitive stick aimilar to 4 crayon
which melts on contact with a surlace at a specific temperature, is used
fo measure power head temperature, Two Thermomelt Stiks are nec-
gssary to check & motor - a 125°F (52°C) Stik and a 163°F (T3°C) Stik.
Stik.

Hold a 125°F (83°C) and a 163°F (73°C) Thermomelt Stik on top of cyl-
inder head with engine running 900-1000 rpm in forward, U 125°F
(52°C) Thermomelt Stik melts and 1683°F (T3°C) Thermomelt Stik does
not, the thermostat is functioning properly. U both melt, the engine is
running too hot, If neither melts, the engine is running too cold. Run
engine at 4000 rpm or more for several minutes and hold a 163°F (13°C)
Thermomelt Stik on the top of the cylinderhead, If 183°F (73°C) Ther-
momelt Stik melts, the engine is running too hot, See Figure 35-8.

REMOVAL OF POWER HEAD

&, Remove carburstor, leaf plate agsembly, fuel pump and filter, and
fuél hosos, as déscribed in Section 3,

b, Remove flywheel and stator, as described in Seetion 4. Disconnect
dlectrie starter red eable lead and remove three screws and elsctric
starter.

ws::rtws {4
ONE BACH "”

FRONT TO REAR
EXHAUST COVER SCREWS .
TWD EACH - PORT
AKD 5T ARBOARD

PORT aND T
STARBOARD E S

Flgure 5-10, Power Head ;
Bracket to Lower Motor Figure 5-11. Front ami Rear
Cover SBorews Exhaust Cover Removal
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¢ Disconnect wiring connectors and disengage wiring from clamps.
Disconnect power head ground cable. Remove three screws and elec-
trical component bracket, complete with wiring, intict,

d, Remove throttle and shift levers and throttle cam. See Figure §-9.
Remove shift clevis to shift rod screw. See Figure 5-0A.

g, Remove crankcase front bracket to lower motor cover scrows. Ses
Figure 5-10,

Y i f. Remove front and rear exhaust cover seréws, See Figure 5-11.
3 EACH - PORT
AND STARBOARD

. Bemove aft nst and wasgher from stud fn power head., Remove zix
serews attaching power head to exhaust housing and adapter assembly.

[ Py | HELEH Sap -F_EB'UITE [ 13.
F §-13. Power Head
m;;athinn: 3,-:-,::3 h. Lift power head from adapter and place on bench for disassembly.
DISASSEMBLY OF POWER HEAD
] o=,
To simplify reassembly and wiring installation, lay out the
various serows and clamps in order of their proper location. See
Figure 5-12.
a. Remove the lower main bearing seal housing. See Figure 5-13,
b. Remove cylinder head and eylinder head gasket.
o
If necessary to service temperature switch or thermostat, re-
move cylinder head and thermostat covers and gaskets. Remove
exhaust manifold, See Figure 5-11
FROHT OF
CRANKCASE

LOWER Al
BALL BEARING ...

ey

Figure 5-14. Driving Out Figure 5-15. Lower Main
Taper Pin Bearing Seal Houging
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¢. Drive out taper pin from back to front of crankcase. See Figure
5.14. Remove eight small and four large hex head screws and nuts
attaching crankease to cylinder block. See Figure §-18.

& SAFETY WARNING

Striking a steel tool with a stesl hammer may produce chips
which can cause serious damage to eyes. Safety glasses must
be worn to prevent injury.

SCHEW

el

Figure 5-16. Crankeage B T _ ”
Berews and Nuts igure 5-17. Separating Crankcase and

Cylinder Block

d. Tap crankshaft with rawhide mallet to break seal between crankcase
and cylinder. See Figure 5«17, Lift crankcase from cylinder block.

g, Use a 5/16 inch, 12 point socket to remove connécting rod serews.
Remave rod caps and roller bearings. See Figure §-18.

H'D"I‘E

Sixtecn rollers are used at ¢ach rod bearing, Pistons, connect-
ing rods, bearing retainers, bearings, and caps are matched
parts and seat with the operation of the motor, Because of this
it is essential o maintain their original positions at reassembly.

COMNECTIHG ROD SCREWS

Figure 5-18. Connecting Rods Expoged

LS EES LY
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0 RiNG

BOLLER BEARING
ANC QI BEAL

CENTER BEARING
FET AHING RINGS

BALL BEARING

RET AINING
RTHG RIS

Figure 5-20.
Crankshaft

Figure 5-21
Lower Bearing
Remaval

Mark each connecting rod and cap, piston, and bearing component
to assure correct mating when they are reassembled.  Also mark
the cylinders from which they are removed

@, Lift crankshaft from cylinder block. Bee Figure 5-18. Reinstall
mabched caps on connecling rods and remove pistons and rods from
eylinders,

Figure §-19. Removing or Inastalling Crankshali

. Lift retaining rings out of grooves and slide aside t0 remove the two

crankshaft center main roller bearings for cleaning and inspection. Ses
Figure 5-20. The top main bearing and seal assembly with "O" ring
slides off. If necessary to remove the bottom main bearing, remove
retaining ring using a No. 4 Truarc pliers (Special Tool #307420, gee
Figure 5-21) and use a puller to remove bearing.

SﬁF ETY WARKING

Protect your eyes. Wear safety glasses when removing any
retaining rings.

g. Remove the rings from the pistons by prying the ends loose encugh
to grip them with pliers and then breaking them away from the piston.
DO NOT try to gave the rings. Insiall & complete sot of new rings on
every power head service job.,

h. I necessary bo remove piston from connecting rod, remove weist
pin retaining ring, using small screwdriver. See Figure 5-22,

Figure §-2%, Removing Wrist Pin Retaining Rings

WL PFEETFE
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One side of piston i3 marked "L" on inside. See Fipure 5-23.
When wrist pin is to be removed, "L" side of piston must be up,
and arbor pressing tool must be applied to loose side. Always
press from loose side to tight side, being careful not to distort
piston. See Figure 5-24.

i. Drive wrigt pin theough to free piston from rod.

5-0

NpaaT

LSaFa

Figure 5-23. "L" Mark in Piston Figure 5-24. Driving Wrist Pin Out or In

CLEANING, INSPECTION AND REPAIR
CYLINDER BLOCK AND CRANKCASE

Check cylinder walls for excessive wear and check cylinder ports for
carbon accumulation. Cylinder walls wear in various degrees, depend-
ing - on lubrication and conditions under which the motor s operated.
Major portion of wear is in the port area and the area covered by ring
traveal.

Check cylinder for size and wall stralghtness by using an inside mi-
crometer. Refer to Section 2 for specified dimensions. Replace cyl-
inder block, or rebore block for oversize pistons if wear is in excess of
0.030" (0.76 mm). Pistons and ring sets are available 0,020 and

0,030 oversize.
-DHUTE

It your shop is not equipped to rebore eylinder blocks, write our
Sarvice Department about reboring service.

Carbon accumulation in the exhaust ports restricts the flow of exhaust
gases and has considerable effect on performance of the motor. Care-
fully serape carbon from cylinder heads and exhaust ports with scraper
ar other blunt instrument. Exhaust ports and all exhaust passages must
be frée from ecarbon deposits to insure maximum performance.

LELLA ]
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REFEREHCE
FICTURE

Fipurs 5-25. Deglazing
Cylinder Wall

REFERENCE PICTURE

Figure 5-25. Surfacing
Cylinder Head

REFERENCE PICTURE

)
WAREED RING
IHELEEICIENT GAP

CARBORED
RING AND
[ GRODVE

WORN RING
ROUNDED EDGE

| RING SCUARE
EDGE

WRERP

Figure 5-27. Piston and
Ring Condition

[ ore

DO WOT scrateh cylinder head gasket surface of cylinder. Use
gurface plate or plate glass to surface this area.

With continued opération of the motor, the cylinder walls will take on a
glaze which reduces the effectivenéss of the seal between the piston
rings and the cylinder walls, The result will be reduced compression
and a deécrease in performance of the motor. Before reinstalling the
pistons, break the glaze by using a fine eylinder hone to refinish eyl-
inder walls, Use low rpm on drill with rapid up and down movement to
obtain a good crosshatch pattern for good oil retention. Use hone with
medium stone (220 grit). See Figure 5-25, Blow out all oil passages
and drains,

GASKET SURFACES

Remove all traces of dried cement, using trichlorethylene or lacquer
thinner, Check all gasket faces for flatness. Under certain comditions,
gaaket faces may warp or spring, particularly where thin sections or
flanges are employed and are subect to temperature changes.

To check for flatness, lay a sheet of No. 120 emery cloth on a surface
plate or piece of plate glass. Place the part to be surfaced on the em-
ery cloth and move slowly back and forth several times in a figure 8
motion, exerting evenly distributed, light pressure. See Figure 5=26.
Lift part from surface plate to observe results,

I the surface is actually warped or sprung, high spots making contact
with the surface plate will take on a dull polish, while the low areas will
have retained their original state. To insure flatness over the entire
surface, continue surfacing until the entire gasket surface has been
polished to a dull luster. Finish surfacing with No. 180 emery cloth.

CRANFEHAFT BEARINGES AND SEALS

. All areas where the bearings are to be serviced should be kept free
from accumulations of ol and dirt to avoid contaminating the bearings.

b. Place bearings in a wire basket and immerse in a solvent such as
Solvasol., Tank should have a screencd false bottom to prevent settlings
from being stirred up into the bearings. Agitate basket {requently until
grease, oll, and sludge are thorcughly loosened and can be flushed out.
Bearings that contain especially heavy carbon deposits or hardened
grease should be soaked in a separate container of solvent,

¢. Using a spray gun with air filter and a clean solvent, flush each
bearing until all dirt amd residee are removed. Blow solvent out of
bearings, using dry {iltered air, being careful not to spin bearings by
force of air.

d. Since dry bearings rust rapldly, lubricate them at once in light,
clean oil. Rotate them a few times and, after draining the excess oil,
place them in a covered container until assembly.

&, Discard bearings which show any of the following:
(1) Rusted rollers or raceways.

{2) Fractured ring, This may be caused by forcing a cocked bearing
off a shaft, or by too heavy a press fit.

(3) Womn, galled, or abraded surfaces. These may be caused by too
loose a fit, or bearing locked by dirt and turning on shaft oF in

hewusing,
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Figure 5-29. Check Piston
Skirta for Roundness

Figure 5-28. Cleaning Carbon .
from Ring Grooves

(4) Badly discolored rollers and races. This is usually due to an in-
adequate supply of lubricant. Moderate discoloration is not a
cause for diseard.

f, Replace top erankcase bearing seal and "'0" ring.

g. Using Seal Installer (Special Tool #318619), replace lower crankcase
seal.

FISTONS

Check the pistons for roundness, excessive skirt wear, and scoring. See
Figure 5-29. Carefully remove carbon deposits from inside piston head.
Ingpect the ring grooves from carbon accurmulation, excessive wear, or
damage to the ring seats. See Figure 5-37. Carefully scrape carbon
from the ring grooves, making certain that carbon clinging to the botiom
and sides of the grooves has bean thoroughly removed without scratching
or otherwise damaging the grooves. A tool for cleaning ring grooves
can be made by breaking an old ring, grinding the edge and breaking the
lower sharp odge. Care must be taken to prevent damage to lower ring
land, See Figure 5-28. Check piston for size and roundness, using a
micrometer. See Figure 5-20. Piston skirt must be perfectly round
and not seratehed, Correct gizes are given in Section 2,

Before installing new piston rings, check gap between ends of ring by
placing ring in its respective cylinder bore, then pushing the ring dowm
in the bore slightly with the bottom of the piston to square it up. Dis=
eard and replace with another new ring if gap is excessive, 3See Figure
5-30, Check lower ring in its ring groove for evidence of tightness or
binding by rolling the ring around the piston ring groove. See Figure
§-31. Cheek for groove side clearance with feeler gage. See Figure
5-32. Correct gap and side clearances are given in Section Z.

REASSEMBLY OF POWER HEAD

Proceed slowly. Make no forced assemblies unless press fits are
called for and make no “dry" assemblies. Be sure all parts to be as-
gembled are clean and free from dirt and grit. Perfectly good cyl-
inder walls, pistons and rings can be ruined in a few minutes of opera-
tion unless all forms of grit are removed before assembly. Work in
clean surroundings and with reasonably clean hands. Coat all bearing
surfaces, cylinder walls, etc,, with clean oil before assembly. Where
the use of "oil” is specified, we recommend OMC Outboard Lubricant.

Ovore

Always use new gaskets and séals throughout when reassembling
the power head. Apply OMC Gasket Sealing Compound Part
Number 317201 to both sides of gaskets and to outside of metal
cased seals, Do not use sealer if gasket is 2o marked. Also
apply to 0.0, of temperature switch grommet and wires batwian
grommet and switch, Make certain all oil holes and passages
are ogn,

(=TT
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Figure 5-30. Checking Ring
Gap in Cylinder
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Figure 5-31. Cheeking Fit
of Ring in Lower Groove

D.00157 (0,05 me) MIMLALLL
00040 (0102 s MAXIMDN 8

Figure 5-32. Checking
Groove Side Clearance
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PISTORS, WRIST PINS AND CONNECTING RODS

#, The relative positions of pistons and connecting rods must be con-
sidered when assembling pistons to rod. Oil hole in conngeting rod

must correspond with "UP" mark embossed on piston top. See Figures
5=33 and 5-34.

b, Apply evoat of oil to wrist pin, making sure surface is clean. Apply
OMC needle bearing grease to retain 10 rollers in wrist pin bearing

retainer,
ors

One af the piston bosses is bored for a slip fit on the wrist pin
and the other for a prese fit. See Figure §-23, When installing
the wrist pin press from the side marked "L," using a fixture to
puard against distortion or damage daring the operition. Sog
Fljpare 5=24,

HEAD OF PISTOM

MARKED “URP™ """-1.‘_

Filgure 5-33, Correct Piston Assembly Flgure 5-34. il Hole in Connecting Rod

¢. Insert wrist pin through slip fit side of platon. Oll wrist pin bearing

in connecling rod. Place connecting rod in pogition, then proceed to
press the pin into piston. See Figure 5-24. This can be accomplished
more easily if the piston is heated slightly, causing it to expand.

s Replace retaining rings, making certain they come to rest securely
in the groowve provided for this parpoge, uging OMC Special Tools Cone
Part #318600 and Driver #318598, See Figure 5-35.

¢. Check plston with a micrometer to determine whether piston has
been distorted during assembly. See Flgure 5-33. Replace the plston
if variation in dizmeter af the bottom of the piston shirt Is greater than
0:004 inch (0.10 mm).

EATRTY
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Figure 5-35. Installing Wrist Pin Retaining Rings

PISTON RINGS (UPPER RING IS A PRESSURE BACKED RING)

Install the piston rings om each piston. Spread each ring with a ring
expander just enough to slip it over the head of the piston and down into
place. Be sure the rings {it freely in the piston ring grooves. The ring
grooves areé pinned to secure the position of the rings, primarily to
prevent eénds of the rings from catching on the edges of the ports in the
eylinders but also o assure staggering of the ring gaps.

PISTON AND CONNECTING ROD INSTALLATION

Coat pistons and eylinder bores with ofl and install piston and connect-
ing rod assemblies using a ring compressor, OMC Special Tool FA0R4TH,
Be gure to mateh each assembly with the cylinder {rom which it was
removed. The side marked UP on the top of the piston must face the top
of the power head. See Figure 5-36. Make certain that the rings are
correctly positioned in their grooves with respect to the groove pins.
Damaged pistons and broken rings may result from imperfect alignment
of the ring and piston dowel pin. The use of automotive Lype ring
compressing tools should be avoided, as these [requently cause damaged
pistons and broken piston rings through imperfect alignment of the ring
gap and piston dowel pin, The use of (Special Tool §30R4TE for standard
size rings and pistons only) is recommended. Using one hand to push
the piston isto the cylinder, uwse the free hand to guide the connecting
rod into place and to alipn the rod with respect to the crankshaft.

| — —— ——
RING - _
COMPRESECE g =
SPECIAL TOOL ) el
f

Figure 5-36. Installing Pistons

furanm

5-13



G-14

CRANKSHAFT

a. Install new upper main bearing ofl =eal with lip facing in. See
Figure §-20.

b. 0il erankshaft bearing surfaces. Replace journal bearings oncrank=
shaft. Flace "'0" ring in position on upper bearing.

¢, Remove rod caps from connecting rods. Apply a coat of OMC Nee-

dle Bearing Grease (Part Number 378642) to connecting rod bearing
area. Place ont retainer hall and 7 roller bearings on each rod. See
Figure 3=-37. Do not allow pistons to be puzghed out of cylinders.

d. Place crankshaft in position on cylinder block, aligning top and two
center main bearings with dowel pins in cylinder bleck. See Figures
5=18 and H=38.

e, Apply a coat of OMC Needle Bearing Grease to crankping. Install
2 roller bearings and remaining refainer half ¢n ¢ach crankpin. Place
the remaining 7 roller bearings in each retainer. S¢e Figure 5-38.

NOTE
16 rollers are used in each roller bearing.

RETAIHER:
AN BOLLERS

RERMMI MG
RETAIMERS
AHD BOLLERS

L]

Figure 5-37. Installing Roller Bearings

Figure 5-38. Roller Bearings and Hetalners

[. With roller bearings in place, attach comnecting rod caps with
scrows dipped in outboard lubricant. See Figure 5-38, Connecting rod
caps are not interchangeable with those of other rods, neither may the
caps of the same rods be turned end for end. To assist correct assem-
bly, small raised dots are provided on matching sides of ro<d and cap.
Draw a pencil over chamfered cormers on both sides of rod to make
certain that cap and rod are aligned at this point, If not aligned, cham-
fered corners can be felt with the pencil point. See Flgure 5-40.
Misalignment can be corrected by tapping cap lightly with a hammer
and punch,

EFRTE
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Figure 5-41. Correct and Incorrect Alignment Figure 5-42. Torquing Connedting Rod Serews

g. Tighten connecting rod serews to torque specified in Section 2, using
a torque wrench, See Figure 5-42. Rods and bearings should float on
erankping.

CRANKCASE AND CYLINDER

2. Clean the crankease flange with OMC Locquic Primer (BN 384884).
Squeeze out a 1/4" (B mm) ball of Gel Seal and dab it along one crank-
case flange. Keep it 1/4" (6 mm) away from each labyrinth seal.
gee Flgure 5-43. Treat the other crankease flange the same way.

L]
EFPETE
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Figure S=44. Check for
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b. Pogition eran¥case on eylinder Dloek, and install serews linger tight.
Replace crankease taper pin, driving in carefully with a hammer,

¢. Check for binding between the crankshaft and the bearings or con-
necting rods by rotating the crankshaft with the fliywheel. See Figure
Sedd.

d. Tightenall crankcase screws (o orque specifisd in Section 2.

e, Install cylinder head, using a new gasket lightly coated with OMC
Gasket Sealing Compound. Do not use gealer U pasket s so marked,
Install temperature switch and thermostat if removed. Tighten cylinder
Igead bolts to specified torque, following the sequence shown in Figure
5=43,

KOTE

Re-torgue eylinder head screws after motor test has been com-
pleted and motor has ecoled comfortable to touch, See Section 2.

Figure 5-45. Cylinder Head
Torque Pattern

Flgure §-43, Applylng OMC Gel Seal

f. U removed, reinstall cylinder head cover, using a new gasket.

g. Install exhaust covers, using now gaskets. Install all screws to
torque specified in Section 2.

h. Install new seal in lower matn bearing housing, and install in craok-
case.

EFFRTH



INSTALLATION OF POWER HEAD

a. Make sure that gasket surfaces of power head and adapler assembly

are clean. Flace new gaskel in position. Coat driveshaft splines with
OMC Moly Lube. Do pot coal top surface of shalt as lubricant here
may prevent seating of driveshaft in crankshalt,

b, Place power head on adapter, using eare to avold damaging the
gplines of the crankshalt and driveshaft. Rotating the power head slightly
elockwise as it §s lowered onto the exhowst housing will engage the
gplines. Allgn eylinder block stud with hale in adapter,

e, Replace six screws and mut and washer. Use OMC Screw Lock,
Insert lower head bracket to lower molor cover screws, Tighten all
geraws to torque specificd in Section 2.

d. Install front and rear exhaust covers.

¢. Heplace throftle control and shift levers and throdtle cam.

f. Replace intake manifold, earbaretor and other components of foel
gystem as deseribed in Section 3,

g. Replace timer base amd other components of ignition system, stator,
and flywheel as described in Section 4,

h. Install electrical component board and comnect all connectors. Con=
nect power head ground wire. Install starter and connect cable.
BREAK-IN

Be sure that when an enging ls returned to service aller an dverhaul,
the owner is advised to follow break-ln procedures exaclly. See Break-
In, Section 2.

NOTES

EJPRiFR
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Figure 5-46. Starboard Wiring, Clamps and Linkage

EOGERMG HOLE
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Figure 5-47. Port Side Wiring and Clamps
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Figure 5-48. Aft View, Wiring and Clamps
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If removing engine from boat, see NOTE on Table of Contents page 1.
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Figure 6-1, Cooling amd
Exhaust Systems

LI ]

Figure 6-2. Isolation Mount
Arrangement

CLOCKEISE ROTATION
f/ . .I /v

HIGH SPEED

>/

LOW SPEED

B0

Figure -1, Impeller Positions

DESCRIPTION
EXHAUST HOUSINGS

This model features a “wel sleeve” exhaust system consisting of an
inner and an outer housing with a water chamber in between. The
water discharged from the engine cooling system fills the space belwean
the exhaust housings and maintaing a specified level when the engine is
running. See Figure 6=1. The water drains out when the engine is
stopped and tilted above the water line. This chamber of water serves
ag an effective silencer, quiets the exhaust relief, and cools the outer
housing and lower rubier mounts.

Exhaust gases are discharged underwater through the propeller hub for
afficient silencing and performance.

RUBBER MOUNTS

The outboard isolation system consists of five rubber mounts designed
and located for efficiency. See Figure 6-2. In addition, the motor
covers are rubber mouni isolated from the power head and exhaust
housing adapter.

EXHAUST RELIEF

Normally, exhaust gases are conductid down through the inner ¢xhaust
tube and out through the underwater exhaust cutlet. However, in start-
ing, water in the underwater cutlet creates back pressure. This can
cause hard starting. Exhaust reliel is provided by an outlet above the
waterline, Since no waler is discharged until after the motor is started,
the exhaust gases will initially be discharged through the exhaust rellef
guflel. See Figure §-1.

WATER PIMP

Water for cooling the power head is circulated by the water pump, lo-
cated al the top of the upper gearcase and driven directly by the drive-
ghaft, The pump congists of & synthetic rubber impeller which is keyed
to the driveshaft, and the pump housing which iz offset from center with
respect to the driveshafl. Because the housing is offast, the impeller
blades flex as they rotats, varying the space between them. The pump
inlet port, located in the stainless steel plate which forms the lower part
of the pump housing, is open to the blades when the space between them
is increasing. The pump outlet port, in the impeller housing, is open lo
the blades when the space between them is decreasing. Thus at low
apeeds the impeller works as a displacement pump. At higher speeds,
wiler resistance keeps the blades Irom eontact with the housing, and
the pump acts as a centrifugal pumgp. For water circulation see Watler
Flow Diagram in back of mamial. See Figure 6-3. Heavy duty water
pumps are available for gervice in extremely sandy or silty waterwava.

GEARCASE

The gearcase consista of:

1. The driveshaft and plaion gear;

2. The forward and reverse driving gears;
i. The propeller shaft:

4. The shifler detent, shift rod, shifter shaft, clutch dog, and shift
lever;

5. The gearcaze lubricant.

L& ]



REMOVAL OF GEARCASE

The gearcase assembly may be rémoved (rom the exhaust housing and
power head as [ollows:
a. Disconnect spark plug wires.

b, Dealn lubricant [rom gearcase,

DHGTE

Do not reinstall drain plug and magnet assembly i gearcase is
to be disassembled as magnet may be broken off during disas-
sembly and reassembly operations.

¢. Remove fuel pump filter cover, sereen and gaskel. Lay aside. Re-
mave shifl rod serew. See Flgura ﬁ—

d. Beribe mark on gearcase and adjustable trim tab so if can be rein-
stalled in the same position. Remove scraw and trim tab. See Figure
-5,

g, Using o 1/2 inch socket and short extension, remove Screw [rom io-
gido of trim tab eavity (long shaft model only). See Figure 6=5.

[, Using a 5/8 inch thinwall socket, remove countersunk screw. See
Figure §-4,

g Remove four 9/16" screws (2 each, port and starboard). See Figure
-5,

h. Remove gearcase assembly (rom exhaust housing.

REMOVAL AND DISASSEMBLY OF EXHAUST HOUSING
AND ADAPTER

a. Remove four screws from [ronl exhaust cover and two aft inside af
lower motor cover and remove rear exhaust cover. See Figure B-11 or
6-12.

SAFETY WARNING

Long shaft models have a tilt agsist shock absorber which exerts
considerable upward pressure. Removing the exhaust housing
while in the down position could allow a sudden release of parta
which could cauge gserious injury. Place motor in tilt position
to religve pressure,

¢, Remove two screws retaining lower motor cover to exhaust housing
adapter. Ses Figure 6-6. Remove lower mobor cover assembly,

d. Remave gearcase as described In "Removal of Gearcage.”

Figure 6-6, Lower Motor Cover S¢rews (Standard Length Shown)
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UFPER MOUSTS

BRACKET

Figure 6-7, Upper and Lower
Rublrar Mounts (Short Shaft)

Figure 6-TA. Mount Screws

(Long Shaft)
IMMER
EXMAUET
= HOUSING

WATER
TUBE

PLATE ERDMMET |

ADAPTER

L]

Figure 6-8. Inner Exhaust
Tube, Water Tube and
Plate Adapter

e, The exhaust housing and adapter assembly, which carries the power
head, is rubber mounted to the swivel bracket assembly, To release
the exhaust housing on standard length models, remove port and star=
board lower mount covers. See Figure 6=12. Remowe rubber meount
bolta, two each port and starboard. See Figure 6=7. Remove upper
mount screws (see Figure €-16), and remove exhaust housing and
adapter assembly. On long shaft models, remove two upper screws and
four lower screws, See Figure 6=TA.

{. Remove four gerews and LNl adapler, inner exhawst housing, and
water tube agsembly from exhaust housing. See Figure §-8,

g£. I necessary (o remove water fube, remove four screws attaching
inner exhaust housing to adapter. See Figure G-84. Water tube and
grommet pulls oat of inner exhaust housing. Plate can be removed
from adapter by removal of four serews. See Figure 6-8B. Discard
gasket,

DISASSEMBLY OF STERN AND SWIVEL BRACKETS
(LONG SHAFT)

&EAFET? WARNING
After removal of power head from long shalt models, place
motor in tilt position to relieve pressure in thit assist shock
absorbers.

a. Remove 1-11/16" nut from botiom of pivol shalt. Remove plvot
shaft, split keeper, and thrust washer. See Figures -8 and §-10.

soTE
On reasgembly, tighten pivot shaft nut and torgue to 130 to 150
ft=1tg (180 - 200 N.m), Ses Figure 6-11.

b, Upper and lower seals in swivel bracket may be driven out. Upper
bronze bushing slides out, See Figure 6-9,

¢, Memove the thrust rod and retainer, amd the thrust rod spring [rom
the stern bracket. Remove screwa attaching tilt levers to stern bracket.

d. Remove four screws and plate fastening port and starboard stem
brackets. Remove tilt tube bolt, nut and washers from top of stern
brackets, Remowve tilt assist shock absorber pivot pins, nut and lock-
wighers to remove shock absorbers and trailering lock arm compo-
nents, See Figure 6-8. Tilt assist shock absorbers are serviced in-
dividually as an assembly.

®ATER
TUSE

TUMING PLATE

TERES Lotk ot

Figure 6-8A. Inner Exhaust Figure 6-8B. Plate and Adapter

Housing and Water Tubae
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Figure 6-0. Pivol Shaft and
Stern Bracket Assembly
(Long Shaft)

Figure 6-10. Pivot Shaft Splines (Long Shait)
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Figure G-12. Exhaust Housing, Adapter, Stern and Swivel Brackets (Short Shaft)

REFEREMCE PICTURE

3 REFERENCE PICTURE
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Figure 6=13. Removing Truare
Ring (Standard Length)

Flgure 8-14, Heating Pivot
Shaft Spline (Standard Lemgth)

Flgure 6-15%. Pivot Shaft Splines
and Lower Thrust Washer
(Standard Length)
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DISASSEMBLY OF STERN AND SWIVEL BRACKETS

STANDARD I.EHGTH'_!

a. Using #4 Truare pliers #307429, remove Truarc ring (rom battom
of pivot and steéring shalt assembly, See Figure 6=13, Shalt is
splined to bracket and secured with OMC Mut Lock. Heat spline and
pivot shaft and remove mount bBracket from pivot shalt, See Figures

6-14 and 6-15,
=1

On reassembly, coat spline with OMC Locquic Primer and OMC
Nut Lock. See Figure 6=13,

b. Upper and lowgr seals in swivel bracket ghould be removed. Upper
bushing slides out, S¢e Figure 6-12,

DISASSEMBLY OF GEARCASE
(STANDARD LENGTH)

4. Remove watar tube guide. See Figure 6-35. Remove f[our screws
and slide water pump impeller housing and impeller off of driveshall.
See Figure 6-16,

b. Remove impeller drive key and impeller plate.

e, Using a 5/16" thin wall deep sockét wrench, remove the propeller
shaft bearing housing screws, See Figure 6-17.

d, Uging three puller legs (Special Tool #320737) and flywheel puller
(Special Tool #378108), pull bearing housing from gearcase. See Fig=
ure G-18.

g, Romove two Truare rings uzing & #7 Truarc pliers. Se¢ Figure
B=19.

BAFETY WARNING
Retaining rings are under éxtreme pressures during removal
and installatlon, Wear safety glasses amd procesd with care o
avold unsnapping ring from pliers.

G=T
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Figure 6-16, Removing Water
Pump, Guide Removed

[F1EL ]

Figure 6-17. Removing Bearing
Head Screws

Figure 6-18. Removing Bearing Housing

]

Figure 6=18.

Removing Retaining Rings
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BEARING
HOUSIRG

Figure 6=20. Bearing ancl Shift
Housing Rod Cover Screws

REFEREMCE FICTURE

TOdLAFA11782

FERND |

Figure 6-21. Hemove Pinion
Lok Nut

{. Remove retainer plate, thrust washer, thrust bearing, reverse gear
fram propeller shaft.

g. Remove four driveshalt bearing housing screws. See Figure 6-10.
Pull up on shift rod plaeing eluteh dog in forward gear. Remove the
pinion lock nut from the bottom of the driveshaft by using Driveshaft
Holding Socket (Special Tool #312752) (Figure 6=21),

h. Using a puller (Special Tool #387206), two 5/16" - 18 screws, and
two smooth metal pads 1/8" x 2" x4" (3 x 50 x 100 mm) to protect the
gearcase, pull the driveshaft from the gearcase. See Figures 6-22 and
6=23. The seal housing, shim(s), bearing, and cone will come out with
the driveshaft. Discard the seal housing "O" ring. The twe back to
back seals can be pressed out of the seal housing if worn. Push shift
rod down into reverse gear position. Remove plnion gear from gearcase.

I o i
(3% 50X T mml
PADS
(OBTaIN
LOCALLY)

BEARING
AHD COME

= I8
SCREWS
[OaTAH
| LOCALLY|

- RS a¥ . d

Figure 6=22. Driveshatt Puller Figure 6-23, Driveshalt, Seal

Housing, Shim(s) and Bearing
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i, Hemove four screws from shift rod ¢over assembly. See Figure
6-20. Unscrew shift rod from shifter detent in gearcase. Remove
shift rod and cover assembly as an assembly.

§. Remove propeller shaft, forward gear and bearing housing from
gearcase as an assembly, See Figure 8-24.

k. If necessary, remove lower driveshalt bearing. Using parts from
Bearing Remover-Installer (Special Tocl #385548, and remover Special
Tool #320672). See Figure 6-23.

NOTE

Remove bearing setscrew from gearcase before altenpling
lowsr driveshaft bearing removal. See Figure 6-23 insert.

Place washer, bearing, plate, and guide sleeve on bolt as shown in
Figure 6-25. Insert in gearcase. Screw remover 320672 cnto screw
thru gearcase cavily. Shoulder on tool must [ace lower bearing.
Tighten screw with wrench bo remove bearing.

PROPELLER SHAFT BEARING HOUSING

Ofl seals can be removed by driving them out, Bearings may be re-
moved in the same manner, if necessary. All nut ind sorew threads
that were coated with OMC Nut or Screw Lock must be thoroughly
cleaned before reassembly.

Figure 8-25. Removing Driveshalt Lower Bearing

DISASSEMBLY OF PROPELLER SHAFT, FORWARD GEAR
AND SHIFT MECHANISM

a. Remove elutch dog pin retainer spring and discard it. Remove pin,
clutch dog, and remove propeller shaft, forward gear and bearing,
and bearing kousing. See Figure 6-26.

LT

G=8

.hl'

Figure 6-24. Removing
Propeller Shaft

P!.‘“ Fin

RETAINER

\BEARI%

CLUTCH  FoRwagp  HOUSING
Do GEAR

Aida

Figure 6-26. Removing Clutch
Dog Pin
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b. Remove shift lever pin. See Figure 6-37. Disengage shift lever
from eradle in shifter shaft, and remove shifter shaft and cradie. See
Figure 6-28. Remove shift lever.

¢. Rotate shifter detent 180 to depress detent ball and spring. See
Figure 6-28, Pull shifter detent from bearing housing being prepared
to cateh ball and spring.

SAFETY WARNING
Ball and spring can pop out with great force, Wear salety
glagees for eye profection.

d. The forward bearing and ¢up are replaced as an assembly. I re-
placement 18 neféssary, tap ¢up out of bearing housing. See Figure
6-28. Using a bearing remover (Special Tool #387208), preasing pilot
#310898 and an arbor press, press bearing from gear. Tool Up noust
clamp under ends of rollers, Support tool with parallel bars em arbor
press. Bes Figure §-30,

HIFT
LEVER  SHIFTER
DETENT

SHIFTER
SHAFT

Alaan

Figure 6-27. Removing Shift Lever Pin

Figure G-29. Removing Shifter Detant Figure 6-30. Removing Bearing
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¢. Driveshalt upper bearing and cone are replaced as an assembly. If
replacement ie necessary, use bearing remover (Special Tool #387131).
Clamp tool below bearing and place in a deep throat pedestal type arbor
press. Press shaft from bearing. See Figure 6-31. An alternate
method s to clamp Special Tool #38T206 to driveshaft just above shoul-
der. Invert driveshaft and place in arbor press with tool #387206
seated on press. Place a pipe over driveshalt and press against tool
#387131 to remove bearing. See Figure 6=31, alternate method.

CLEAMING, INSPECTION AND REPAIR

a. Clean all parts with cleaning solvent such as Solvasol, and dry with
comprésged alr,

b. Discard all oil seals, "0" rings, and gaskets. Discard the lower
driveshaft bearing and the propeller shaft housing bearings if thess have
been removed.

¢, Inspect gearcase for nicks on the machined surfaces. Remive
nicks and re-surface faces on a surface plate. Start with Number 130
emery ¢loth and finish with Number 180 emery cloth. Re-surface and
ingpect exhaust housing in like manner. Replace if beut. Check par-
allelism on plate with a surface gauge and scriber. A drill press table
will also serve, using a spindle as a gauge. See Figure 6-32, DO NOT
attampt o gtraighten if bent; replace (L.

d. Inspect propeller for nicks, broken blades, and ¢racks. DO NOT
attempt to weld cracked or broken propellers. Remove minor nicks
with a file. Note that the aft side of the propeller is flat while the
other side is rounded. File blades accordingly to reétain shape. Re-
place badly worn, bent or broken propellers.

e. Inspect driveshaft splines for wear. A lower unit bent from striking
a submerged obstruction can cause extensive damage to driveshaft
gplines. Replace shaft if worn.

NOTE
A bent exhaust housing may cause upper driveshalft splines io
wear excessively, and may also damage crankshaft splines.

f, Inspect water tube for obstructions or kinks which may restrict
water {low.

g- Inspect water pump impeller and replace Ll vanes are damaged or
worn excessively. Inspect pump housing for distortion and replace if

damaged. Ingpect impeller housing plate and Uner and replace if scored
or pitted. Replace impeller housing gasket,

h. Check water intake screen and clean if plugged.

i, Ingpect drive gears, pinion gear, thrust washers and bearings for
wear. Replace f worn,

EdTar
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Figure §=31. Removing
Driveshaft Bearing

REFEREMCE ONLY

Figure 6-32. Checking
Paralleligm



j» Wash needle and roller bearings In solvent. Oil bearings imime-

diately with clean light spindle il to prevent rusting, Inspect bearings
and replace if damaged.

k. Inspect shift mechanism components. Replace if worn or damaged.

1. Ingpect "O" ping and bushing in shift rod cover for wear. Replace
"0 ring if worn, using a scribe or suitable tool for removal, If bushing
ig worn, replice shift rod cover assembly. See Figure 8-33,

REASSEMBLY OF GEARCASE (STANDARD LENGTH)

I mot removed, remove drain plug and moapgnet assembly to provent
breakage of magnet. See exploded view Figure 6-35.

] wote

Use OMC Gasket Sealing Compound Part #317201 on all pressaed
in seals in gear housing. The use of OMC Loeqguic Primer on
the threads of nuts and screws requiring the wse of OMC Nut
lock or Screw Lock will reduce curing time, Make no “dry”
asgemblies. Where the use of oll is specified, OMC Premium
Blend Gearcase lube is recommended.

a, DRIVESHAFT SEAL HOUSING. o removed, install two new seals

back to back (lips facing away from each other) In driveshaft seal

Mo ey g 5 Bl S Ton ) o . o
Rodd Bushing "0" Ring - '

I Akl

Figure G-34. Installing Seals
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b. PROPELLER SHAFT BEARING HOUSING. If removed, install new
forward bearing in propeller shaft bearing housing using installer
(Special Tool #320669) and an arbor press. See Figure 6-36. If re-
moved, install new aft bearing using installer (Special Tool #320738).
See Figure 6-37. Install two new seals back to back using installer
(Special Tool #314433).

c. FORWARD GEAR BEARING, I removed, install cup in forward
gear bearing housing using installer (Special Tool #320670). See Figure
6=38. If removed, install forward gear bearing using a tool or pipe
which presses against inner race only until seated on gear. See Flgure
G-34,

REARING
INSTALLER
100

INMER RACE
e | |

Figure 6-38. Installing Forward Bearing Cup Figure 6-39, Installing Forward Gear Bearing
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Figure 6-40. 3hift Components

d. SHIFT MECHANISM. (See Figure 6-40.) Place a little Needle
Bearing Grease (Part #378642) on end of detent spring and ball. [Install
spring and ball in forward bearing housing. With ghifter detent facing
forward, and a punch inserted in detent spring and ball hole, depress
ball and spring while pressing shifter detent into housing. See Flgure
G-41, Rotste shifter detent 180°. ©dl and place cradie on shilter
shaft, and position in forward bearing housing. Install shifter lever
engaging cradle and shifter detent. Insert shifter lever pin, See Fig-
ure B-42,

&, Ol and Install clutch dog on propeller shaft with end marked "Prop
End" facing propeller end of shaft and hele in dog aligned with slot in
ghaft. Oil and install forward gear on propelier shaft, Dil shifter
shaft. Align hole in shifter shaft with hole in clutch dog. Azzemble o
propeller shaft and ingert cluteh dog pin. See Figure G=43. Install
new retaining spring making certain no colls averlap. See insert
Figure 6-43, Press shifter detent down in reverse gear position for
installation in gearcase.

f. PINION BEARING. If removed, install pinion bearing using parts
of installer (Special Tool #385546) and installer (Special Tool #¥320673).
Assemble plate and washer to installer using a 1/2"-13 screw. Place
bearing on tool, lettered side against tool. Press bearing into gearcase.
See Figure 6-44. Apply OMC Screw Lock to threads and install set
screw in gearcase, See Figure 8-23 lnsert,

Figure 6-41. Assembling
Datent
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Figure 6-42. Inserting Pin
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g- DRIVESHAFT BEARING. If removal |s necessary, use bearing
remover (Special Tool #387131) and bearing instalier (Special Tool
#320671) and an arbor press. See Figure 6-45, Tool presses against
Inner race and will seat bearing on shoulder on driveshaft.

h. GAUGING DRIVESHAFT BEARING CLEARANCE. The driveshaft
pinion gear is precisely meshed with the forward and reverse gears by
the use of a shim or shims between the-driveshalt bearing and drive-
shaft seal housing. When installing a new bearing and cone assembly,
it will be necessary 0 gauge and select the proper shims to restore
factory clearance. Using shim gauge (Special Tool #320739) locate
driveshafl in gauge and Install pinion gear. Se¢ Figure §-46, Torque
nut to specifications, Section 2. With driveshaft sealed in gauge,
shimming is correct If boltom end of gauge just touches top of gear,
See Figure B-46. Select shime as necessary to ¢stablish this clearance
and get them aside. Remove pinion st and gear from driveshalt,

{. Lubricate bearing cone and eup and install propeller shaft, forward
gear and shift mechanism in gearcase. Be sure alignment pin in for-
ward bearing housing engages hole in gearcase. Also be sure shifter
detent is pushed down in reverse gear position. See Figure 6-47.

Figure 6-45. stalling TR
Driveshaft Bearing NOTE

Be gure drain plug and mapgnet assemibly is removed oF magnat
will be broken off when installing forward gear and bearing
housing.

§- Apply OMC Gasket Sealing Compound to both sides of shift rod cover
gasket and position on gearcase. Thread wertical shift rod snd cover
assembly inte shifter detent as an assembly. Secure cover assembly
sorews to torgue specified in Sectlon &

ZERDCLEARANCE ___

R

Figure 6-46. Shim Gage Figure 6-47. Installing Propeller Shaft
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Turn vertical shift rod clockwise until it seats in shifter detent. Then
back out as necessary until top end slants to port side. Shify into NEU-
TRAL. Using shift rod gauge (Special Tool #324819) align appropriate
pin in gauge with hole in ghift red. Ingert pin. Pin on gauge should
enter hole in shift rod. The distance from the top of the gearcase to the
canter of the shift rod hole is 18.400” (416.36 mm) + 1/2 turn. See
Figure 6-48, Screw shill rod in or out of shifter detent to obtain speci=
fied dimension. Pull up on rod so cluteh dog engages forward gear.

3 xore

After adjustment, vertical shift rod top end must slant towards
port gide, See Figure 648,

k. Oil and install driveshaft and pinion gear in gearcase. Start pinion
nut on driveshaft using holding tool {Special Tool #3206T5). See Figure
B=49. Using driveshait holding socket (Special Tool #312752) and an
open end wrench on pinion nut, tighten and torgue nat to Specifications,
Section 2. See Flgure §-21. '

|. Install thrust bearing and thrust washer on reverse gear. Slide
reverse gear onto propeller shadt.

m. Install propeller shaft bearing housing relainer plale in gearcasc.
Ingert two Truare rings in gearcase using #7 Truarc Pliers. See

Figure 6-19.

ﬁ SAFETY WARKING

Retaining rings are under extreme pressures during removal
and installation. Wear safety glasses and proceed with care
to avoid unsnapping ring {rom pliers.

. TuFn gearcase right side up. Thread guide pins 10" long by 1/4"-28
{Special Tool #383175) onto retainer plate, Install propeller shaft bear-
ing housing in "UP" position (see Figures §-50 and 6-73), and secure
with gerews dipped in OMC Gasket Sealing Compound, Besure to install
new "0 rings on screws. Tighten to torque specified in Section 2.
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Figure §-48. Shift Hod
Addjustmant

#RE

Figure 6-49. Starting Pinion
Nut

Figure 6-50. Installing
Bearing Housing
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Figure 6-52, Shift Fod
Offset to Port Side

Flgure §-53. Water Pump

o. D1l and place a new "0 ring on driveshaft seal housing. Locate
bearing cone aquarely ln hol¢ in gearcase. Position shimis) on top of
cong. Place a seal protecior (Special Tool #312408) over driveshaft
splines and slide seal housing onto driveshalt, See Figure 6-51.

p. Dip serews in OMC Gasket Sealing Compound and tighten to torque
specified in Seckion 2.
9. Install {mpeller plate. Insert impeller drive key in driveshaft.

r. Ingtall impeller over Rey in driveshaft with either aide up if in-
stalling new impeller.

8, Ingtall new gasket onto pump houging,. To hold gasket in place
uge OMC Gasket Sealing Compound (P/N 317201), Install new grommets
in pump housing. Oil impeéller blades. Install pump housing and rotate
driveghaft clockwise while sliding housing over impeller, Sécuré pump
housing and water tube guide with screws dipped in OMC Gasket Sealing
Compound and tighten to torque specified in Section 2,

t. Perform gearcase pressure and vacuum tests,
DISASSEMBLY OF GEARCASE (LONG SHAFT)

] note

If not removed, remove drain plug and magnet assembly to avaid
breaking off magnet during disassembly and reassembly opera-
tions.
Remove "0" ring from top of driveshaft. See Figure 6-52.
a. Remove four screws and slide water pump impeller housing and
Impeller off of driveshaft. See Figure 6-53. Remove water ube guide
and grommets from impeller housing.

b. Remove impeller drive key and impeller plate.

¢. Remove four propéller shalt bearing housing screws. Using two 8
inch 5/16"-18 bolts (Special Tool #316082) and flywheel puller (Special
Tool §378103), pull bearing housing from gearcase. See Figure §-54.

d. Remive two Truare 'rlngs using a #7 Truarc pliers (Special Teol
#311870), See Figure 6-19.
ﬁ SAFETY WARNING

Retaining rings are under extreme pressures during removal
and installation. Wear safety glasses and proceed with care to
avoid unsnapping ring from pliers.

€. Remove retainer plate, thrust washer, thrust bearing, reverse fear
and small thrust washer from propeller shaft. See Figure 6-55.

o 3;-_'“;:'.‘;1_ THRUAT
TOOL, Ll BEARING THRUST
#ITamn3 HALNER -.!.SJ-II':'ER

Td

TOOL
#16582

[TILT REVERSE BETAMER
GEAR PLATE
Figure 6-34, Removing 14
Propeller Shaft Bearing
Housing Figure §-55
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f. Remove four upper driveshaft bearing housing SCrews. Pull up on
shift rod placing clutch dog in forward gear. Remove the pinion lock
nut from the bottom of the driveshaft by using Driveshaft Holding
Socket (Special Tool #3 12752) (Figure 6-21). Withthe lock mut removed,
pull the driveshaft and bearing housing oul of the gearcase and remove
pinion gear. See Figure 6-56.

] ot

ii needle bearing in bearing housing is worn, bearing and bearing
housing must be réplaced as an aggembly. See Figure 6-54.

g. Push shift rod down into reverse gear position.

] xore

Shifter detent must be in reverse gear pogition to provide
pEcegEary clearance (o remove propeller shalt,

h. Remove four screws from shift rod cover meﬁ:hlg. See Figure
§-58. Unscrew shift rod from shiftér detent in gearcase. REMOVE
ghift rod and cover as an assembly. Ses Figure 8-5T.

i, Remove propeller shaft, forward gear and bearing housing from
grarcase as an assembly. Bos Figure 6-58.

j. U necessary, remove pinion pearing, using Bearing Remover-
Installer (Special Tool 1385648). See Figure fi=54.

NOTE

Remove bearing setscrew from gearcase before attemptiiag
pinton bearing removal. See Figure f-58 inzert.

Place washer, bearing, plate, and guide gleave on bolt as shown in
Figure G-58. Insert in gearcasy. Screw romover (#318125) portion
of tool onto screw thru gearcase cavity. Shoulder on tool must face
lower bearing. Tighten screw with wrench to remove bearing. See

Figure 6-59.
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Figure 6-57. Removing
Shift Rod and Cover
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Figure 6-58. Removing
or Installing Propeller
Shadt

Figure 6-59. Removing Pinion Bearing
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DISASSEMBLY OF PROPELLER SHAFT, FORWARD GEAR
AND SHIFT MECHANISM

#. Remove clutch dog pin retainer spring and discard it. Remove pin,
and remaining components from propeller shaft. See Figure 6-60.

. THRUST

FORWARD ARNT CLUTCH D4
BEARING BEARING FiN
MO ™ 2

CLUTCH

THRUST _
WASHER

FORWARD . :
GEAR PROFELLER
BIN RETAIKER PRING — s

Figure 6-60. Removing or Installing Clutch Dog Pin
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Figure 6-61. Propeller Shaft and Components
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b. Hemove two setscrews, springs and shifter detent balls from for-
wird bearing housing. See Figare 6-62.

c. Remove shift lever pin. See Figure 6-82. Remowe shift lever,
ghifter detent and shift dog shaft. See Figure 6-62 and ingert.

FROFELLER SHAFT BEARING HOUSING

Oil seals can be removed by driving them out, Bearings may be re-
moved in the same manner, I necessary. All nut and screw theeads
that were coated with OMC Nut or Screw Lock must be thoroughly
cleaned before reassembly,

B-21

SHIFT
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Figure 6-62. Bearing Housing Components

CLEANING, INSPECTION AND REPAIR

a. Clean all parts with ¢leaning solvint such as Solvasol, and dry with
compresged air.

b. Digeard all oil seals, "O" rings, and gaskets, Discard the lower
driseghalt bearing and the propeller shalt housing bearings i these
have boen removed,

¢. Inspect driveshaft splines for wear. A lower unit bent from striking

a submerged obstruction can cause extensive damage to driveshaft
splings. Replace shaft il worn. See NOTE, page 6-22, alter para-
graph o,

i, Inspect propeller for nicks, broken blacdes, and cracks, DO NOT
atbempt to weld cracked or broken propellers. Remove minor nicks
with a file. Note that the aft side of the propeller is flat while the
other side §s rounded. File blades accordingly to refain shape. Re-
place badly worn, benl or broken progeliera,

EATATTH
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HHIFTER
BETENT

SHIFT
LEVER

MR

Figure 6=63. Installing
Shift Lever and Detent

&, Inspect gearcase for nicks on the machined surfaces. Remove
nicks and re-surface faces on a surface plate. Start with Number 120
emery cloth and finfsh with Number 180 emery cloth, Ressurface
and inspect exhaust housing in like manner. Replace if bent. Check
parallelism on plate with a surface gaage and scriber. A drill press
table will alse serve, using a spindle as a gauge. See Figure 6-32,
DO KOT attempt to stralghten i bont; replace it.

NOTE

A bent exhaust housing may cause upper driveshalt splines o
wear excessively and may also damage crankshalt splines.

. Ingpect water tube for obstructions or Kinks which may restrict
water [low.

g. Inapect water pump impelier and replace if vanes are damaged or
worn excessively. Inspect pump housing for distortion and replace if
damaged, Inspect impeller houging plate and replace il scored or
pitted,

h. Check water intake sereen and elean i plupgged.

f. Ingpect drive gears, pinion gear, and thrust washers and bearings
for wear, HReplace if worn

i. Wash needle bearings in solvent. Oil bearings immediately with
clean light spindle oil to prevent rusting. Inspect bearings and replace
if damaged,

k. Ingpect shift mechanism components. HReplace if worn or damaged.

REASSEMBLY OF GEARCASE (LONG SHAFT)
5] KOTE

Use OMC Gasket Sealing Compound Part #317201 on all pressed
in geals in gear housing. The use of OMC Looguic Primer on
the threads of muts and scrows requiring the use of OMC Nul
Lock or Serew Lock will reduce curing time.

a. Install shift lever and shifter detent. See Figure 6-62 insert and
6-63, Install shift dog shaft. See Flgure 6-84, Inastall shift lever pin.
gee Flgure 6-62 insert,

b. Install detent balls and springs. Apply OMC Screw Lock to set-
gerew threads. Tighten setscrews until flush with béaring housing.
See Figures 6-62 and §-65A,

SETSCREW
SHIFT DOG
SHAFT

HFTER

FORWARD g
BEARING —

HOUSING X '
E- |

L] BAIRY

Figure 6-64. Installing Shift Dog Shaft

Figure 6654
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¢. Inztall thrust bearing on shoulder of forward gear. Inetall thrust
washer on shoulder in bearing housing, and ingtall forward gear in bear-
ing housing, See Figare §-85B.

d. Align holes in cluteh dog and slot in propeller shaft. Install clutch
dog on shaft, grooved end on dog facing forward end of shaft. See
Figure 6-61.

. Ingtall propelier shaft in forward gear alipming slot in propeller
ghafl with hole in elutch dog shaft. Ingert pin and install a new retainer
spring on eluteh dog to retain pin making certain no coils overlap. See
Figure G-58 or 6=43 ingert. Press shifter detent down in roverse gear
pagition,

I, Install driveshaft pinion bearing using Bearing Remover=Installer
(Bpecial Tool #386046), See Figure G=66. Assemble washer, plate,
guide aleeve and Remover-Installer portion of ool to screw. Shoulder
on ingtaller portion of tool must face down. Flace bearing on tool,
lettered side of ease toward shoulder, Place bearing and ool in
position in gearcase. Drive bearing in. Bearing will be properly
seated when plate contacts top of gearcase. Apply OMC Screw Lock
to threads, and install setscrew in gearcase. See Figure G589 insert.

& SAFETY WARNING

Sriking a steel tool with a steel hammer may produce chips
which can cause serious damage o eyes. Safety glasses must
b worn to prevent injury.

g« Insert propeller shaft, forward gear and bearing housing into gear-
case. Be sure locating pin in bearing housing engages hele in gear-
case. See Flgure 6-58.

h. The driveshalt pinion gear is precisely meshed with the forward aond
reverse pears by the use of a shim or shims between the drivaeshalt
thrust washer and driveshall bearing housing. To select the proper
shimming, assemble pinion gear to driveshaft and torque nut to 40-45
foot-pounds (54-60 N-m).

f. Romove thrust washer and bearing. Place shims removed during
disassembly on driveshalt shoulder. Using shim gauge (Special Tool
FA1GTET) measure clearance between bottom of gauge and pinton gear,
See Flgure 6-67. I shimming I8 correct, bottom end of gauge should
just touch top of pindon gear: Add or remove shims as neceagary to
make zero clearance, Se¢ Figure 6=67. Carefully set aside the
correct shims selected and remove mut and pinion gear from driveshalt,

b‘é'%\;
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BEARING T — .
| | |
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Figure §-66. Installing
Pinion Bedaring
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J.+ Replace shift rod cover "O" ring. See Figure 6-33. Apply OMC
Gasket Sealing Compound to both sides of shift rod cover gasket and
position on gearcase. Thread vertical shift rod and cover asgembly
inte shifter detent as an assembly. Secure cover aggembly sersws to
torque specilied in Section 2. Apply OMC Anti-Corrosion Lubo to shift
rod about 37 (73 mm) above cover. See Figure 6-69 insert. Slide boot
over end of rod end dowm onfo shift rod cover. Secure with tie gtrap,

NOTE

Avold getting lubricant on clamping area in koot or on cover.
Lubricant here could cause boot to alip off,

k. Turn vertical shift rod clockwise until it seats in shifter detent,
Then back ocut about three turns until top end offset faces port side,
Shift into NEUTRAL. Using shift rod gauge (Special Tool #324818) pin
on gauge should enter hole in shilt rod. The distance from the top of
the gearcase to the center of the shift rod hole is 21-23/32" ¢ 1/32"
(542,52 + 0.79 mm), See Figure 6-69, Bcrew shift rod inor out of
shilter detent to obtain specified dimension, Pull up on rod so clutch
dog engages forward gear, Using a long rod or screwdriver tap clutch
dog fully into forward gear to provide clearance to install pinion gear.

NOTE

After adjustment, vertieal shift rod top end muast offset to port
gide of gearcase, See Flgure G-61.

1. Invert gearcase and slide pinton gear in place. See Figure G=T0.

m. Install driveshaft in gearcase and engage pinion gear.  Start pinion
nut on driveshalt using holding tool (Special Tool #320675). See Figure
6-48, Secure pinion gear to driveshaft with pinion nut using driveshaft
holding socket (Special Tool #312752) and torque wrench. See Figure
G=21, Torgue nuat to 40=-45 foot-pounds (54-60 N-m).

n. Install small thrust washer in reverse gear and install thrust bear=
ing and thrust washer on reverse gear. 3lide reverse gear into pro-
peller shaft. See Figure 6-55.

0. Install propeller shaft bearing housing retainer plate in gearcase.
Ingert two Truarc rings in gearcase using a #7 Truarc Pliers (Special
Tool #3116T8). See Figure 6-18.

A\ sarery warnme
Retaining rings are under extreme pressures during removal

and installation, Wear safety glagses and proceed with care to
avold unanapping ring (rom pliers,

.FFETF
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Figure 6-70. Install
Pinion Gear
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Figure 6=-T3. Up Mark in
Bearing Head

p. M rémoved, install neéw bearings in propeller shaft bearing housing.
For forward bearing, use Special Tool #314641 (see Figure 6-T1); for
aft bearing, use Special Tool #417061, See Figure 6-72, Install oil
seals back-to-back (one geal lip facing out and one seal lip facing in)
using geal installer (Special Tool #311869), See Figure 6-72,

BEARING INSTALLER
#317041

BEARING | LieTatLEr R
BETALLER SEAL IMSTALLER/

1314841 e

FORWARD
ENEX

REFERENCE FICTURE T

Figure 6-T2. Installing Gear-
case Head Aft Bearing
and Seals

Figure 6-T1. Installing Gedar-
cage Head Forward Bearing

q. Turn gearcase right side up. Thread guide ping 10" (254 mm) long
by 1/4"-28 (Special Tool #383175) into retainer plate. Install propeller
ahaft bearing housing with UP mark up (see Figures 6-50 and 6-73).
Place new seals on bearing housing screws. Dip screws in OMC Gasket
Sealing Compound and tighten to torque specified in Section 2.

r. Ingtall new oil geals back-to-back (ocne seal lip (acing out and one
geal lip facing in) in driveshaft bearing housing, using seal driver
(Special Tool #314640). Install new "0 ring on housing. Install thrust
bearing, thrust washer and pre-gselected shims on driveshaft,

8. Install driveshaft bearing housing using seal protector (Special
Tool #312403), Dip serews in OMC Gaskel Sealing Compound and
tighten to torque specified in Section 2,

L Install impeller plate. Insert impeller drive key in driveshalt.

w. Install fmpeller over key in driveshaft with ¢ither side ap if in-
atalling a new lmpellar.

v. Install new grommets in pump housing, Install gasket to housing.
Hold gasket n place with OMC Gasket Sealing Compound. Qil impeller
blades, Ieatall pump housing and rotate driveshalt clockwise while
aliding houging over impeller. Securs pump housing and water tube
guide with serews dipped in OMC Gasket Sealing Compound and tighten
to torque specified in Seetion 2,

w. Perform pearcaze pressure test. See Figure 6-74.

EIPETE
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Figure 6-T4. Pressure
Testing GGearcase
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GEARCASE PRESSURE TEST
To test gearcase sealing, proceed as lollows:

1. Remove drain plug and screw in a pressure tesl gauge.
=74 (Stevens Experimental pressure test gauge illustrated).

Bee Figure

2, Pump pressure up to 3-6 pai (21 - 42 kPa), U pressure gauge indi-
cates leakage, submerge gearcase in water to determine source of leak-
age, as evidenced by bubbles. U gearcase pressure gauge does not
indicate leakage, intrease pressure to 18-18 pei (110 - 124 kPFa). If
pregsure doés not hold, submerge gearcase in water and check for
source of leakage. Make necessary repairs and repeat test,

3. Berew in vacuum tester, Pump out to 3-5" of mercury amd see if
vacuam holds, Then pump ot to 15" of mercury and check. If gear-
cage {ails to bold on either test, put ofl arcund suspected seal. I leak
then stops or oil iz deawn in, that seal is defective, When gearcage
checks out ok, refill with lubricant. See Section 2 Lubrication Chart,

4. Coat propeller shaft splines with OMC Gasket Sealing Compound,
Place thrust bushing in propelier and then slide assembly onto propeller
ghalt. TInstall thrust washer on shaff spline, Install and tighten pro-
peller mut finger tight, and then tighten to align next cotter pin hole.
The propeller shaft should turn (reely (engine in neutral) after propeller
ig installed, Ingtall cotter pin fuse new pin il necessary), bending ends

ower aul,
vore

Use correct propeller thrust bushing. See Figure 6-T3. Stan-
dnrd length gearcase uses a bushing measuring approximately

2-1/8" (84 mm) across largest cutside diameter. L-Dmg ghaft
mode] uses a bushing measuring approximately 2=0/16" (65 mm)
across largest outslde diametor,

REASSEMBLY OF STERN AND SWIVEL BRACKETS

(LONG SHAFT)

1, Instafl upper pivot shaft bushing and new seals, seal lip lacing up.
b, Ingtall lower geal, lip facing down.

¢, Install isolation mounts if removed from exhaust housing. See
Figure 6-7.

d. Install upper thrust washer. Assemble pivotl shafl and steering arm
to gwivel bracket, Arm fuces forward and lower mount Brackel faces
aft. Install keepers, lower mount bracket and nut and tighten to 130-

150 foot-pounds (180 - 200 Nem) of torque. See Figures 6=9, 6-10 and
6-11.

g, Assemble stern bracket, tilt assist shock absorbers, and trailering
Iock arm components to swivel bracket. Ses Figure G-11,

REASSEMBLY OF STERN AND SWIVEL BRACKETS

(STANDARD LENGTH)

a. Install upper pivot shaft bushing and new seals, seal lip facing up.
b, Install lower seal, lip facing down.

¢, Install isolation mountz |f removed from exhaust housing. See
Figure =7,

d. Install upper thrust washer. Assemble pivol shaft steering arm to
gwivel bracket., Coat spline with Looguie Primer and OMC Nut Lock.
Arm faces forward and lower mount brackel faces afl. See Figure

6-12. Install retaining ring, vsing a #4 Truarc pliers (Special Tool
#307429). See Figure 6-13,

g, Azsemble stern brackel to swivel brackel. See Figure §=131.
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Adjustment

REASSEMBLY OF EXHAUST HOUSING AND ADAPTER

2, I removed, install waler tube using new grommet. See Flgure
f=BA. Be sure tubs is aligned properly with water pump.

b. Apply OMC Gasket Sealing Compound to faces of plate and adapter.
Using a new gasket, install adapter to plate with screws dipped in OGMC
Gaskot Sealing Compound. Tighten to torque specified in Section .
See Figure G-88,

¢. Coat face of inner exhaust housing with OMC Gasket Sealing Com-
pound and assemble to adapler with screws dipped In OMC Gasket
Sealing Compound. Torque screws as specified in Section 2,

d. Install exhaust housing and adapter asaembly to gwivel brackel, and
tghten all screws to lorque specifled in Section 2. See Figures 8-7
and =12,

&, Altach lower motor cover to adapter. See Figure -6,
{. Install power head as described in Section 5.
INSTALLATION OF GEARCASE

a. Place "O" ring on driveshalf. Apply OMC Adhesive "M to gearcase

and exhaust housing surfaces, Coat :ldvusha.l‘l: splines with OMC Muoly
lube, Do pot coat fop surface of shaft as lubricant here may prevent
seating of deiveshalt In crankshaft.

b, Carefully install gearcase making sure water tube guide guides
water fube jnto pump grommet while shift rod enters grommet in lower
motor cover. Se¢ Figure 6-4. Rotate fiywheel clockwise to align
driveshalt and crankshaft splines,

c. Dip screws in OMC Gasket Sealing Compound and tighten to tongue
speoified in Section &

. Install trim tab and align with scribe marks made at disassembly.
@, Connect shift red. Reinstall fuel pump cover. See Figure 6-4.

f. Move shift lever into forward gear while rotating propeller shaft to
ensure shifter clutch dog full engagement with forward gear, Check
shift link adjustment as described in “Adjustments.” U adjustment
is necessary, remove clevis pin, and turn voke as required to achieve
proper dimeéngion.

f. Touch up finish with spray enamel in a matching color,

ADJUSTMENTS

EHIFT LINK

Set yoke on shift link so that center distance of hole in link to holes in
yoke is 4=1/8" + 1/32" (105 + 0.8 mm). See Figure 6-76,

TRIM TAB ADJUSTMENT

Il replacing trim tab, a running adjustment may be required to achieve
best gteering results. I boat steers hard to starboard, adjust trim tab
to port. If boat steers hard to port, adjust tab to atarboard. See Figure
6-TT.
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PROPELLER SELECTION
GENERAL

Selection of the corvect propeller 18 one of the most critical factors in
achieving satisfactory pérformance of boat and motor, Propéllers must
be custom aelected to match the motor to the boat, load or application,
{SELECTION OF AN INCORRECT PROPELLER CAN CAUSE SERIOUS
DAMAGE TO THE MOTOR,)

When shipped {rom the factory, the motor is equipped with a propeller
that will give satisfactory performance under average conditicns, How-
ever, since some boats have speed potentials that are quite high or low,
it may be necessary to install o propeller having an inereased or de-
ereaged pitch and diameter to achieve maximum performance. Optional
propellers are available to replace the propeller furnished with the
motor. Ses Specifications, Section 2, for Propeller Options.

SELECTING THE CORRECT PROPELLER

Bince propeller pitch and diameter determing motor rpm at a given
boat speed, the importance of correct propeller selection cannot be over
emphasized. The operation and performance of the motor dépend on it.
A tachometer is required to check molor rpm. Select a propeller that
will allow the motor to run at the top limit of its Pull throttle operating
range with the lightest load that boat will carry, (See Specilications,
Bection 2, Full Throltle Operating Range.) By selecting a propelidr in
this manner, rpm loss at full throttle will sot, in most cases, drop
below the low limit of the operating range.

There are instances where the propellér selécted qannol cover the com-
plete range of boat applications, for example, [rom water skiing to high
gpeed pepformance, In such cases it may be necessary to change pro-
pellers to sult each particilar situation, (Light load, higher piteh pro-
peller; heavy load, lower piteh propeller.) Remember, if the motor
operatés below the recommended full theottle rpm range, motor ls
laboring and power and efficiency are being logt, I the molor gperates
above the recommended full throttle rpm range, motor apeed (8 exeeg-
give and additional power and efficiency are not being gained. In either
cage, sarious engine damage may result,

NOTES
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SECTION 7
ELECTRICAL SYSTEM
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Battery electrolyte iz an acidie
solution and should be handled
with care. If electrolyle is
gpilled or splashed on any part
of the body, Immediately flush
the exposed area with liberal
amounts of water and obtain
medical ald as soon as poasible.

DESCRIPTION

The complete elecirical system is made up of the ignition system, the
atarter system, the alternator charging system, and the storage battery.
Also included are the instrument and cable group. See wiring diagram at
end of Section 8. This =zection will cover the starter system and the
charging system, and battery maintenance.

TROUBLESHOOTING THE ELECTRICAL SYSTEM

Trouble in the electrical system often'is first evidenced by fallure of
the starter to operate, and may be caused by fallure of any one or more
of the components covered in this sectlon, Il an ammeter does not
indicate oharging with the éngine running, or if the battery fails to retain
enpugh charge to consistently start the engine, the first things to check
are the condition of the battery, polarity of the batlery, and ¢lectrical
eonngctions throughout the clrcuit. A large percentage of electrical cir-
cult as well as component fallures are caused by locse or dirty elec-
trical wiring connections, especially in the starter circuit. Battery
madntenanee and charging system troubleshooting are covered below.
Btarter system troubleshooting is Included in the Trouble Check Chart
in Sectlon 2.

BATTERY SPECIFICATIONS

For best performance, we recommend a 12-volt battery with 360 amps
cold cranking rating at 0°F (-18°C), and 113 minutes reserve capacity
rating at 80" F (27°C) (T0 amp hour reference).

The important thing to remember ig that a customer's complaint about
poor electric starting may be traceable to a battery with specifications
not eonforming to these recommended specifications.

.

Correct battery polarity is extremely imporiant, The battery
MUST be connécted $0 its negative (<) post s comnected to
ground, I the positive (+) post is connected to ground, the rec-
tifier dicdes will be damaged.
BATTERY TESTING
A. Visual Inspection
The first step in determining the condition of a battery should be a visual
inspection. Conditions such as broken, cracked or distorted comtainer or
cover, loose termimals or evidence of eléctrolybe seepage may indicate
improper cara, installation or application of the battery.
Look for excessive corrosion on the battery terminals, hold-down battery
tray and battery cables, Check the battery cables for worn or {rayed {n-
gulition, Replace cables if necessary.

Check the electrolyte level in each cell. If electrolyte level is below
the plates, it is possible the battery is permanently damaged. Also look
for dirt, oil or other contaminants floating in the electrolyte.

The sources of deficiencies noted in the visual inspection should be
located and corrected before installation of a new battery.

B. Hydrometer

This test can only be used when there is sufficient electrolyte above the

battery plates to fill the hydrometer tube, Donot, however, take readings
immiediately after refilling the cells with wilter,

Specific gravity will vary 4 points (0.004) with every 10°F (§ C) tem-
perature change. For each 10°F (8°C) below BO°F (27°C), subtract 4
points from hydrometer reading. For each 10°F (6°C) above BOF
[27°C), add 4 points to hydrometer reading,

After correcting to 80°F (27°C), interpret readings as follows:

1. All gell readings uniform and above 1,225 specific gravity, Battery is
serviceable, May require charging.

AR



2. All cell readings uniform and below 1,226 specific gravity. HRecharge
to full charge and retest, 2e¢ note.

3. Variation of more than 30 points (0.030) specific gravity between any
two cells. Battery condition is questionable. Recharge and retest
before making replacement.

O wore
Disconnect positive cable when charging battery.

. Capacity Test

Satisfactory capacity tests can be made only when the battery electrolyte
equals or exceeds 1,225 specific gravity at 80°F (27°C).

D. Terminal Voltage Test

1. VARIABLE LOAD HIGH RATE DISCHARGE TESTER (RECOM=
MENDED). Comect tester to battery terminal posts. Discharge at a
rate of three times battery ampere hour rating for 15 seconds. U the
voltage is 9.6 volts or higher for 12-volt batteries at the end of 15 sec-
onds, the battery has good output capacity.

2. FIXED RESISTANCE TESTER. This equipment has built-in koad for
high=rate discharge testing. Follow equipment mamfacturer's instruc-
tions regarding test period and meter readings.

3. ENGINE LOAD FOR RESISTANCE. Disconneci charge cofl con-
nector. Connect a voltmeter across the hattery. Crank engine for
16 geconds. If voltage is 9.6 volts or higher for [ 2-voll batteries al
the end of 15 seconds, the battery has good output capacity.

Boost charge 12-volt batteries at 50 amperes for 20 minutes {1000 am-
pere minutes). If the charger will not give this rate, charge for an equal
number of ampers minutes at best rate available, DO NOT boost bk -
tery more than this amount for the "light load test”.

If batteries are to be fully charged by means of a quick charger, the
charge rate must be “tapered” (reduced to a safe limit) when the elec-
teolyte temperature reaches 125°F {(52°C), or when gassing becomes ex-
ceggive. Failure to do so may harm the batlery,

U the battery is to be slow charged, adjust electrolyte to proper level
by adding water, then charge the battery at 5amperes until fully charged,
Full charge of the battery is indicated when all cell gravities do not
inorease when checked at three intervals of one hour and all cells are
gassing freely. Plenty of time must be allowed for slow charging.
Charge periods of 24 hours or more are often required.

BATTERY CARE

The battery should be kept charged at all times. The state of charge
ghould be checked by making specific gravity readings with a battery
hydrometer. It is suggested that specilic gravity readings and checking
for replacement of water be made every two weeks. If the battery has
been standing for 30 days, it should be recharged before being placed
into service to assure reliable starting. Charge battery up to the spe-
cifie gravity recommended by the battery manufacturer,

The specific gravity of the battery electrolyte should be checked with a
battery hydrometer, preferably one that has a built-in thermometer and
correction chart. No other method should be used to determine the
charge condition of a battery, Note also that a hydeometer reading is
not accurate i water has been recently added, due to the fact that the
water has not had a chance to mix with the electrolyte,

The proper water level should be maintained at all times. I water is
added in freezing weather, the battery should be charged to full charge
at once. Only pure distilled water or water approved for battery use
should be added to the battery to replace water lost through evaporation,
Never add acid except when acid has been lost by spilling.

T=3
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Figure 7-2, Battery Testing



REFEREMCE PICTURE
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Figure T=3. Starter Solenoid
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Figure T=4A,
Starter Components (Prestolite)

Install the battery near the motor. For mounting the battéry, uae i
Coast Guard approved battery box securely [(astened to the boat. A
lpoge battery may shift jn the boat, damaging itsell or other equipment.
Tightén hold-down nuls evenly until battery is secure. If hold-down
mits aré tso tight, distortion and damage to battery case will result.

Connect battery eables, making sure clamps are tight on battery posts to
ingure good contact. Apply & coat of OMC Anti-Corrosion Lube to
expoged areas of the battery posts and clamp connectors to retard
carrosion, :

el NOTE
Correct battery polarity iz extremely important, The battery
MUST be connected so its negative post (-) iz connected to
ground. If the positive post is connected to ground, the rectifier
digdes will be damaged.

STARTER SYSTEM

DESCRIPTION

The electric starting system consists of the starter motor, starter and
choke switch, starter and choke solenoids, start in neutral switch, and
the necessary cables and wires with their comnectors, The starter
motor supplies cranking power fto the motor, converting electrical
energy from the battery into mechanical power which is transmitted
through the drive pinion gear and the flywheel ring gear, The starter
switch controls the operation by activating the starter solenoid which
makes and breaks the circuit between the battery and starter motor.

The starter solenoid cloges the circult through s movable contact disn
which strikes two terminal eontacts that are connected to the starter
motor cireult, The solencid winding contains many turns of wire which,
when energized by the starter gwitch, exert a magnetic pull on the sole-
nold plunger, causing it to move the contact dise against the terminal
contacts, See Figure T-3.

The starter motor drive pinion is disengaged when at rest and is made
to mesh with the flywheel ring gear by the rotation of the starter motor
armature. After the engine has started, the starter pinion is driven
faster than the starter motor shaft and moves down the screw shaft out
al mesh with the flywheel.

The neutral start switch in the remote control opens the starter cireuit,

preventing accidental engaging of the starter motor, whenever the
shift control lever is et beyond the neutral position.

Operation of the choke solenoid is discussed in detail in Section 3, Fusl

System.
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REMOVAL OF STARTER

Due to the construction of the starter motor, maintenance operations
are generally limited to periodic checking for looseness of mounting.
Unless it is certain that the starter motor requires attention, do nol re-
move it for overhaul., A thorough check should be made of the battery,
cables, starting solenold, and gwiteh ag outlined in the Trouble Check
Chart in Section 2. Check the Prestolite starter motor by using the no
load test. With 11 volts applied to the starter motor, maximum current
should be 37 amperes and minimum speed shoald be 9000 rpm. Check
Bosch starter no load test, With 12.0 to 12.4 volts applied, maximum : = - ==
current draw should be 32,0 amps, speed 5750 Lo BO0D rpm.  See Figure Figure 7-5. Starter Motor Test
7-5. Remove starter motor for test as follows: ot} A

&, Digeonnect lead from starter motor,

b. Remove air silencer as described in Section 3.

¢, Reémove three starter mounting screws. See Figure i
DISASSEMBLY OF STARTER (PRESTOLITE OR BOSCH)

a. Remowve two thru-bolts from starter motor.

b. Carefully remove brush end head to avold loss of brushes and
springs.

¢. Remove frame and field assembly. See Figure T-4A or T-4B.

d. Remove nut, retaining drive assembly.

& Remove drive end head, taking care to aveid damaging bearing in
haad. :

CLEANING, INSPECTION AND REPAIR

a. Ingpect the brushes; replace if one-half worn, damaged, or cracked.
Replace brush springs if weak,

b. Cléan compnitator with Grade 00 sandpaper. I commutator surface
is unevenly worn oF pitted, turnonalathe, Remove any trace of oil from
. Cormmatator.

¢, Check the armature on a growler for shorted turns. See Figure
T-7TA or T-TB. Check armature for grounding by using a test light or
meter. See Figure T-BA or 7-8B. Inspect armature insulation for in-
dications of overheating or damaged windings. Cléan off any deposits
of carbon or foreign matter which may conteibute to later failure of the
windings.

d. Using a test light, check field windings for contimity beiween field
brugh lead and frame of motor (ground). See Figure T-8A. Check
permanent magnets. See Figure 7-9B. Weak permanent magnets will
cause excedsive rpm on No Load Test.

@, DO NOT clean the starter drive assembly while the starter motor
and drive are installed on the power head, The cleaning agent will drain
into the starter motor, washing dirt from thedrive into the starter bear-
ings, commutator, etc, After disassembling the drive, clean each part
with a grease solvent and inspect for wear or distortion.

= BELTY

Flgure 7-8. Location of
Starter Screws
REFEREHCE PICTURE :

F

Flgure 7-TA. Checking for
B aiortad Taral
4 i .-'\ .3 i "

i w . = _r.uui
Figure 7-TB. Checking for
: Shorted Turns

i N anar

Figure T-8A, Checking for  Figure 7-8B. Checking for  Figure T-0A. Checking  Figure 7-9B. Checking
Grounding Grounding Field Continwity Permanent Magnets
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Figure T-11. Rsassemhlm
Starter (Prestolite)
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Figure 7=13. Alignment ldaﬂ:ﬂ

[, I the pinion does not properly engage the [lywheel, the pinion and
gerew shalt assembly may be worn, distorted, or dirty. Locate cause of
binding and correct before completing assembly.

g. The starter solenoid is a sealed umit and is serviced only as an
assembly. To test the solencid, disconnect leads to solenoid terminals,
Connect an ohmmeter set to low ohm scale between terminals A and B.
Connect a 12 volt supply between terminals C and D See Figure T-10.
Solenoid plunger should give an audible click and ohmmeter shoubd
read zero ohms. Remove 12 volt supply.’ Check resistance between ©
and D: Resistance should be 2.0 + .75 ohms.

REASSEMBLY OF STARTER

PRESTOLITE
vore

Rubber pads are bonded to the ingide of the frame assembily to
provent vibration of the thru=bolts. When aligning thru=bolts on
reaggembly, slight owiward pressure on thro-boits may be
necessary Lo compress rubber pads.

a. Lubricate the armature shaft with one drop of SAE Ko, 10 oil,
Lubrieate the drive plaion helical threads on armature sghaflt with
Anderol T66. Part number 335023, See Lubrication Chart, Section 2.
b To facililate reassembly of the starfer motor, insert brushes and
brush spring in holder and tie in place with fine wire or string. As-
semble brush holder and armature to frame and field assembly, and
remove string or wire. See Figure T-11.

¢. Replace commutator and drive end Beads. Carefully insert thru-
bolts to avoid damaging rubber bumpers inside field and frame asseém-
bly. See figure T-d4A. Secure with washers and muts to complete
starter motor assembly. (See Torgue Specification, Section 2, and
Figure 7=15.)

d, Cheek starter molor with no load test. With 11 volts applied to the
motor terminals, maximum current draw should be 37.0 amperes and
minimum spéed should be 9000 rpm. See¢ Figure T-5.

€. Seal starter with Liquid Neoprene (GACO) at upper and lower end
caps and around terminal. See Figure T-11A4.

BOSCH
a. Lubricate the armature shaft with one drop of SAE No. 10 ail.
Lubricate pinion gear helix on armature shaft with Anderol 788. Part
number 325023, See Lubrication Chart, Section 2.
b. Asgemble drive énd head, pinion gear, spring and cup to armature
shaft. Torgue aut to specifications. See Figure 7-12.
¢. Asgemble armature o fFame and fleld assembly, allgning marks on
end heid and frame. S¢¢ Figure 7-13.
d. Install insulated brugh and terminal set in commutator end head
with long lead in slot, See Figure 7-14 and 7-14A.
NOTE
Roversing these broshes will set motor to run backwards,

¢. Install brush holder, brush springs, and ground brushes, Serews
secure ground brush leads anmd holder. Insert insulated brushes in
holder, See Figure 7-14B.

[, Assemble commutator end head to frame and field aligning noteh

and rib. See Figure 7-14C.
NOTE

A suitable tool for holding brushes in place can be made from a
putty knife. See Figure 7-14C insert,

. Torque thru-bolta to specifications, (See Specifications page, Sec-
tion 2, and Figure 7-15.)
I t’:hetk starter [or no load test, With 12.0 to 12.4 volts applied,
maximum currest draw should be 32,0 amps, speed 5750 to 8000 rpm,
. Seal starter with Liquid Neoprene {GACO) at upper and lower end
gaps, See Figure T-15.
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INSTALLATION OF STARTER

a. Plaee starter in position against crankcase, and attach three screws,
tightening screw behind air silencer first. See Figure 7-8,

b. Reconnect startér motor lead.
¢. Reinstall air silencer as described in Section 3.

& AMPERE ALTERNATOR CHARGING SYSTEM

DESCRIFTION

The charging system congists of the alternator, the rectifier diodes
which change the alternating current output of the alternator to direct
current, and the battery itseif.

The alternator is made up of two parts - the flywheel with cast-in mag-
néts, and the stator assembly which is bolted to the crankecase. The
stator assembly is made up of 8 coils wound over a laminated iron
pore. Around this assembly the [ywheel turps, inducing alternating
curpent in the coils.

The rectifier assembly converts the alternating current io direct cur-
rent, The rectifier is mounted on the starboard slde of the powiirhiad,
Ses Flgure 7-18.

TROUBLESHOOTING THE ALTERNATOR SYSTEM

Failure in the charging system will usually show up when the battery
becomes undercharged. To determine the cause of trouble, check first
the comtiton of the battery, and electrical connections throughout the
pireutt, A visual inspection may be all that is required to locate the
trouble. Check the follo before procesding with electrical testing.

ROTE

Disconnect battery leads before tightening or changing connec-
tions on dash instruments or any part of the charging circuit.

a, Battery. See "Battery Testing," "Battery Care." and "Battery Main-
tenance” in this Section,

b. Wiring. Check for corroded or loose connections, amd ¢heck and
tighten all connections. Check for worn or frayed insulation.
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Figure 7-14B. Correct Com-
mutator End Head Assembly

Figure 7-14C. Assembling
Commutator End (Bosch)
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Figure T-18. Charging
System Components
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¢. Check battery polarity. CHECK FOR DAMAGE TO RECTIFIER
DEODES as deacribed under "Checking Rectifler Diodes.™

d. Electrical load. Excessive electrical load from too many acces-
sorles will run battery down.

I a wisual inspection of the electrical system shows all components to
be in good coneition, an electrical inspection will be necessary to deéter-
mine which component of the charging system s the cause of trouble.
See Flgure T-17.

CHECKING RECTIFIER DIODES

To check the diodes, place test meter in the "HI" chms position. This
in tasleally a continuity test.

A test light may be used in place of & meter, Under no circumstances

use any test meter or instrument with more than a 12-voit source. See
Figure 7-18.

1, DMsconnect rectifier leads from terminal block. Connect one ohm-
meter (HI ohms scale) lead to elther wellow or yellow/gray rectifier
lead, and other meter lead to ground. Note meter reading.

2. Reverse test leads, or press polarity button if meter is so equipped,
and again note meter reading. An infinite (very high) reading in both
checks indicates the diode is open. A zero reading in both checks
indicates the diede 15 shorted. A normal disle will show a reading in
one direction and no reading in the other direction,

3, Repeat this procedure with other rectificr yellow lead.

4, Repeat test, connecting meter between rectifier yellow lead, yellow/
gray lead and the rectifier red lead. See Figure T-183A.

To check stator windings, discomnect the yellow lead (berminal) # 1and
yellow/pray (terminal 2) lead at the terminal block. Conneet the red
meter lead to either yellow lead and meter blaek lead to ground to check
for shorts. An infinite reading on HI ohms scale indicates the windings
are good,

Connect the ohmmeter (LO ohme scale) between the yellow and vellow/
gray leads. A reading of 1.0 ohm + 0.3 indicates the windings are good,
and an infinite reading indicates the windings areopen, See Figure 7-19,

5, ozl |

Figure 7-18. Checking
Rectilior Dicdes

Figure T-18A. checﬂng
Rectifier Diodes

Figure 7-18. Checking
Alternator Stator
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REPLACEMENT OF ALTERNATOR

I windings are found to havé failed, the stator asgembly must be re-
placed. Froceed as follows:

a. Remove flywhesl, using flywheel puller (Special Tool #378103). See
Section 5.

L. Disconnect stator leads at terminal board and charge codl connector
to power pack. Remove three screws and Iift stator from power head.

Bee Figure T-20.

&, Apply OMC Screw Lock to stator screws. Place new stator in po=
gition and attach with screws. Tighten to a forgue of 48 to 60 inch-
pounds (5 to 7 N.m). Hecompect stator leads to terminal block and
eharge coil connector 10 power pack.

Stator Screws
CHARGING CIRCUIT CHECKS
Where To Look | Cauge wnﬁ To Do Result
_ UNDERCHARGED BATTERY
BATTERY 1. Defective battery or worn out | Check state of charge

battery
2. Low electrolyte level
3. Corroded terminal connections

Add water

Clean with wire brush and
coatl with Multi= Porposs
Greage

4, Loose terminal connections
5. Excessive electrical load

Tighten securely
Check total current draw In
circuit

Under capacity battery

install OMC Regulator Kit
part number 173573

See battery
recommendations

WIRING 1. Corroded or lopse connections | Clean and tighten connections
2. Short or ground in leads to Check leads for defective
gtator lead insulation oF connec-
tions. Stator leads are yel- |
low and yellow/gray.
3. Ground in other parts of Check for worn through in-
clrcuit sulation and check dindes
RECTIFIER | Low output Disconnect rectifier leads Reading on one check
and check each dicde on and no reading on
HI chms scale another, diodes OK
Zero reading both checks,
shorted diode
Ko reading both checks,
open diodé
ALTERNATOR | Defective stator winding Connect ohmmeter between Low ohms scale
the two yellow leads at the 6 amp stator 1.0 chms
altgrnator +0.3
CTonnect ohmmeter from HI ohm# seale should
either yellow lead at read infinity (=)
altermator to ground
OVERCHARGED BATTERY
ALTERNATOR | Extensive running without Tt g
accesgorios
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ALTERMATOR CIRCUIT TROUBLESHOOTING

RECTIFIER

OHMMETER = HI OHM SCALE

STER -4 OHMMETER = LOW OHM SCALE

UNDER CHARGED BATTERY

STEP -1

a. Check condition of battery. See Speclfications,
Saction 7.

b Check all connections. They must be tight and
clean. "

&, Cheek electrieal load on system. Total current
draw from enging and accessories cannol be greater
than § amps.

d. Inspect cables and leads for worn insulation,

ALTERNATOR OUTPUT CHECK
STEPR -2

a. Remove terminal board screw connecting recti-
fier and motor cable red loads.

b. Connect rectifier red lead to the generator (GEN)
terminal of an OMC accessories 15 amp ammeter.
Connect the other red lead to the ammeter battery
terminal (BAT).

&, Start and ron enging in s Mol theettle operating
range, AL this speed, the ammeter should Indicate
the rated output of the alternator as specified in
Saction 2.

d. If no change is Indicated, test the alternator
gtator and the rectifier.

RECTIFIER CHECK
STEP = 3

f., CAUTION: Shut off engine and disconnect bat-
tery before checking rectifier. Use ohmmeter—HI
ohm seale.

b. Ddsconnect rectifier leads,

¢. Connect one ohmmeter probe to common engine
ground, other probe to one yellow lead,

. Note reading - reverse probes - note reading.

e, Reading on one check, no reading on other check -
diode ok,

f. Repeat test using vellow/gray rectifier lead and
2ame values,

g I both readings on ome yellow lead are high -
diocle opén.

h. If both readings on one yellow lead are zero -
diode shorted.

i. Repeat test procedures Detween rectifier red lead
and to each yellow lead. Use same test values.

BTATOR CHECK
STEP - 4

a. Disconnect stator leads. Connect ohmmeter, low
ghme scale, between the two yvellow leads, 6 amp
stator - 1.0 & 0.3 ohms, no reading - stator open,

b. Comnect chmmeteér high ohm scale between coms=
mon epgine ground and one stator yellow lead. No
reading (infinity) - stator ok. Any reading, stator
shorting to ground.

LW
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STARTER CIRCUIT TROUBLESHOOTING

ETART-AN-
HEUTRAL OHLY

IGH.. SWITCH _ SWITEH

B

|
I 12 VOLT
: BATTERY
|

4
o)

L
=

COMMON EHGINE
— " GROUND

PLACE YOLTMETER LEAD | o)
TO EACH
CHECK: POIRT

COMNCH ENGINE
GROUND

COMRDMN EHGINE
GROUSTD

STARTER
MOTOR

LERL

BEFORE TROUB LESHOOTING
NOTE
Remote control must be in neutral,

1. if engine does not turn over, check 20 amp fuse
between starter solenoid and key switch; reler to
diagram.

2, If fuse checks good, proceed in checking condition
of battery, inspect cables and leads {or worn insula-
tton, and check all connections making sure they are
tight and clean.

SAFETY WARNING

Steps 1 thru 6 - Remove starter to solencid
cable from cheek poiat 6 to prevent starter
engagement while making cheeks.

STEP - 1 - Remove ground lead {rom solenold
switch at ch podnt « Connect voltmeter be-
tween point (1) and cofimon engine ground. Turn
key switch to Start position. Voltmeter should show
12 volts (battery voltage).

& I meter does mot read any voltage proceed o
STEP - 2. _

b. If meter resds 12 volts (battery voltage) check
ground lezd for open circult (broken lead) with ohm-
meter. Replace if open. Connect ground lead back
on solenaid and proceed to STEP - 6.

=] rore
In steps 2 thru 6 twum key fo "off" position
before discomnecting and connecting meter.

Turn key to “start” position after making
connection where required.

E_FTaTN

STEP = 2 - Connect meter at@. Turn key switch
to “start” position.

a. U meter reads 12 volts (battery voltage), solenoid
switch is faulty.
b. If no reading, proceed to STEP - 3.

STEP - 3 = Comnect meter at (3) . Twm key switch
to "start" position.

a. Il meter 12 yolts (battery voltage), lead is
open Detween and , or neutral start switch is
ope.:

b. If no reading proceed to STEP - 4.

STEP - 4 - Connect meler at @ 4

a. I mieter reads 12 volts (battery voltage), ignition
switch is faulty. T
b. If no reading, proceed to STEP - 5.

STEP - § - Connect meter at () .

a. I meter reads 12 volts (battery voltage),

for open leadd or faylty fuse between and .
If no reading at eheck for open lead between

(5) and battery positive terminal.

STEP - § - Connect voltmeter at point (8) . Turn
key to "start" position.

a, If no reading, solenoid is faulty.

b. If meter rgads 12 volts (battery voltage - click
ghould be heard in solensid), proceed to STEP = T.

BTEP - T -_Recomnect starter to solencid cable at
check point (6) . Connect meter at point (7) . Tumn

key to "start™ pogition.

a, If meter reads 12 wolts (battery voltage) and
starter motor does not turn, cheek starter motor.
b. I no reading, check for broken cable or poor
eonneéction.
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KEY SWITCH CHECK (with Test Light or Olimmeter)

1. Disconnect battery leads.

2. With key switch in "OFF" position, connect a
continuity light or meter leads belween key switch
"BATT" and "A" terminals. Light or meier should
not show continuity.

4. Turn key switch to "OX" position. Light or
meter should show continuity.

4. Turn key swilch (0 "START" poeition. Light
or meler should still show continuity.

W With key held in "START" position, transfer
legud from "A" terminal to “5" terminal, Light or
meter should still show continuity.

6. Transfer leads to "M" terminals. Light or meler
ghould not show continuity in "START" or "OR"
positions.

7. Turn key switch to "OFF" position. Light or
meter should show eontimity.

B. Transfer leads to "B" and "C" terminals. Turn
key switch to "ON" position and push in key. Light
or meter should show eontinuity when key i pushed
Inr

8, Turn Key swilch to "START" position and push in
« Light or meter should show continuity when

key Is pushed in.

START - CHOKE

TR

B rrapmy




STARTER SYSTEM VOLTAGE DROP TEST

a. By making a systematic check from the positive
battery terminal, through the starting ciréuil and
back to the negative battery terminal, any component
or electrical conpection having excesfive registante,
thus cauwsing high voltage drop and subsequent hard
starting, can be located. See below.

b, Ground spark plug high tension leads so that en-
gine can be cranked without firing. Comagct volt-
meter and turn ignition switch to START to erank

T-13

engine. NOTE: By placing voltmeler leads against
battery, solenold, and starter motor terminals rather

than against connetling cable ends, each connaction
can be tested for high resistance along with com-
ponent.

¢. Clean and retighten, or replace, any connection,
cable, or component having greater than specifisd
vollage drop.

TavaLy
BATTERY |

MOTOR

"COMMON ERGINE
GROUMD

STARTER

Connect woltmeter positive lead to
battery positive post. Connect volt-
meter negative lead to starter so-
lenoid positive torminal, Turn key
gwitch to start to crank engine.
Voltage reading should not exceed
0.8 volt,

- 02 VOLT MAX.
- -

.* ]

COWAOH EpGiNE Eine i3 cranking) positive lead fo
GROLMD

Copnect voltmeter (only while én=

gtapter solenoid positive terminnl
Comngct woltmeter negative lead to
starter solenoid starter lead ters

o minal. Turn key switch to start
| BATTERY ' engine. Voltage reading should not
bmm e e 4 SOLENOID SWITCH _ exceed 0.2 volt.
STARTER
+ COMMON ERGINE MOTOR
CROUND ol
B 52 voLT Max.

| “
| zvoelr |
| BATTERY !
|

¥ COMMOH ENGINE W
GROUND

STARTER

PHENOINE  Comnect voltmeter pasitive lead to

starter solenoid, starter lead ter-
minil. Connect voltmeter negative
lead to starter motor terminal.
Turn key switch to gtast engine.
Voltage reading should not exceed
0.20 volt.

| 01 VOLT MAX.

KOTOR
om0 ENGINE
GROUKD

STARTER

COMMH EHGIHE
GROUIND

Comect voltmeter positive lead to
battery negative lead common
power head ground screw, Connect
voltmeter negative lead fo battery
negative post, Turn key awitch to
start  eonging.  Voltage reacing
should not exceed 0.3 volt.

Thidd

(W T
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SECTION 8

REMOTE CONTROL
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DESCRIPTION

The remote control unil i8 comprised of a combina-
tion throtile and gearshift selection lever, warm-up
speed control, ignition - choke - atarter switeh, ne-
tral start switch, and 3 motor lemperature warming
korn. See Figure 8-1.

Control cables connected betwsen the remote contral
lever and the gearshift and throttle controls at the
engine open the throtthe after the desired gear is en-
gaged. A friction adjustment is provided to hold the
gearshift and throtile lever in any given engine speed
position.

The warm-up speed control lever opeéns the throttle
sufficiently to start the engine and to control the fast
idle speed for warm-up, after the engine has been
started.

1. Shift control clevis

2, Throttle control clevis

3. Neutral start switch

4. Electric cable grommet

8. Friction adjustment knob

8. Key switch ,

7. Engine temperature warning '
horn

8, Throttle plate retainer

8. Shift and throttle plate

Bl

. 12. Terminal "A"

OPERATION

The neutral start switeh in the control unit completes
the starting cireuit only when the control lever is in
HEUTRAL position, The cireult i open when the
control lever I8 in either PORWARD or REVERSE
positions and the key switch is inactive (in the start
position only). With the control lever in NEUTRAL
position, the warm-up lever must be moved o START
position. After atarting and warm-ip, the warmi-up
Bever should be moved to RUN position. See Figure
B-2.

A Inckout knob under the control lever hamdle must
be depressed to allow movement of the control Lever
to forward or reverse. Approximately 32° of lever
travel is required to complete shift into forward or
reverse gear. Continuing to advance lever in for-
ward or reverse direction incréases engine speed,
Control lever friction can be sdjusted with the throts
tle [riction adjustment knob located under the key
gwiteh. Only sofficient friction o prevent throttie
creep s required.

1. Heutral

2, Bhilt range

3. Reverse

4. Speod range

5. Ignition, choke, and
atarter awitch

6., Warm-up lever "run"
pasition

7. Warm-up lever “start"”
poaition

8, Throttle friction
adjustment

8. Forward

10, Lockout knob

11. Accessory plug

Li, Terminal "B"
14. Terminal "C"

LLET k)

Figure 8-1. Remote Control Components

Figure 8-2, Starboard Installation

LEELTELY



ELECTRICAL CHECKS

Bafore digconnecting battery, test clectrical acces-
gory plug on remote control. With key switch in on
position, insert red voltmeter lead inte "A™ terminal
and insert black lead into *"C* terminal. Sec¢ Figure
B-2. Meter should read battery voltage, To check
tachometer circuit, engine must be running. Insert
black woltmeter I=ad into terminal “C." and red leacd
fnto terminal "B.” With engine running, voltmeter
should show alternator outpat.

To test neutril start switch:
4, Diseopnect battery.

b, Open control box. See Cable Removal,

¢. Copnect a test light or shmmeter to neutral
start switch, See Figure 8-3,

1. Plunger on [iat of cam

ki

Figure 8-3. Testing Neutral Start Switch

d. When control is in peutral, switch must show
continuity.  When control is out of neutral, switch
must be o,

e, If switch is defective, replace.

CONTROL SERVICE

NOTE

Digconnect battery cables before attempling
to work on remote contral,

B i
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For control cable or other component replacement,
control box must be unfastened {rom boat,

4. Place control lever in NEUTRAL. See Figure
8-2,

b, Remove screws and hardware attaching control
to boat.

CONTROL CABLE
REPLACEMENT

For satisfactory opervatien of your sngine, we réc-
ommend OMC Snap-In Remote Control Cables or
ones of equal quality. OMC Snap-In Remote Control
Cables are completely assembled and ready to lastall
with sealed cable ends and lifetime lubrication, If
you do not select OMC Snap-In Remote Control Ca-
bles, make sure the cables used have all these im-
portant features.

If you elect to use OMC Long-Life Cables (Type "0"),
and Adapter Kit Part Number 173600 is available to

adapt those cables to this remote control. Follow the
instruciions in the adapter kit.

KROTE
The following instructions apply to OMC Snap=
In Cables,

CABLE REMOVAL

8. Remove three screws (rom control box and pull
halves apart. See Figure 8-4,

_,_'t!. :

1, Disasgembly screws

LRELL]

Figure 8-4. Disassembly Screws
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b, Bemove shift cable pin from shift control clevis
and disengage cable., See Figure 8§,

1. Shift cable pin

FiEwE

2. Cable retainer

[ETET]

Figure B=5, Shift Cable

¢. To remove throftle cable, lift throttle cable trun-
nion from pocket and bring cable rearward fo exposs
cabie pin. See Flgure 8-6. Remowve cable pin and
cable,

1. Throttle lever arm
2, Cable pin

L4 RE 1]

Figure 8-6. Removing Throttle Cable

4. Remove rubber grommet from froot of lower
motor cover. Open cable retainers. See Fipure
=1,

Figure B-T, Grommet and Retainers

. Hemove locknut, washer and throttle control cable
from theottle lever, See Figure 8-8.

1, Lockmsts and washers

2. Throttle cable

3, Trunnion adjustment mits
4, Throttle lever

Figure 8=8 Throttle Cable

. Remove nut and lockwasher amd disconnect shift
eontrol aable from shift lever. See Figure 8-8,

g. Remove cable climps attaching cable(s) to boat,

B FEESTE



1. Lockout and washer
2, Shift control cable
3. Anchor block

BEREE

Figure 8-9, Shift Cabla

INSTALLATION IN
CONTROL BOX

a. Place control lever in NEUTRAL position.

b, Lubricate cable énds with OMC Anti-Corrosion
Lube,

c. Bogin cable Installation with housing hall of
eontral. Make certain warm-up lever is completely
down.  Move throttle lever arm from behind plastic
plate to expose hole in lever arm. Flace eyelet
of throttle ecable between the arms of the throttle
lever in line with holes. Drop cable pin through
upper lever arm, through eyelet, and into lower lever
arm. See Figure 8-6.

d, Ingert cable trumnion into tromndon poecket in
hotiging hall ag shown in Flgure 8-10,

1. Trunnlon pocked
2. Gable trunnion

[L-RE L2

Figure 8-10. Installing Throtfle Cable

ik T
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e, The throttle lever must be in the newtral position
before reassembly, Move the throttle lever forward
toward the (ront of the housing half until it coptacts
the stop. See Figure =11,

1, Throttle lever moved to neutral
poaition against stop

£ 1R

Figure B-11, Moving Throttle Lever Forward

f. Plage eyelet of shift cable betwéen the shift lever
arms and press cable trunnfon into trumnion pocket
in gover half. Insert cable pin.

g. Measgemble two halves of control box, taking care
to properly piiot the electrical cable grommiet inkd
the housing. Torque three cover screws 40 to 50 in.
Ibs, (4.6 to 5.5 Nem).

INSTALLATION ON MOTOR

a. Identily the throttle cable (rom the shift cable
at the engine end of cables by lifting warm-up lever.
The throttle cable will maove,

b, Lubricate the shift and throttle cable ends with
OMC Anti-Corrosion Lube, or equivalent.

SAFETY WARNING

To prevent aceidental starting of engine always
remove ignition key from start switch, Ac=
cldental starting of engine could cause pog-
sible injury fo the installer and/or by-
stamders.

¢. Remove mubber grommet from [ront of lower
motor cover. Open cable retainers, See Figure 8-1,

d. Move control lever on rémole control box to
neutral position, Move warm-up lever down to "run®
position.



A SAFETY WARNING

Bafore connecting shift control cable to en-
gine(g), insure that the remote control is in
meutral and the engine shift lever is in neu=
tral, Failure to make this adjustment can
regull in the engine starting in gear and/or
the control "locking™ in gear. Operator may
become confused and temporarily lose control
of boat,

e, Place shift lever om engine in neutral positicn
(propeller shaft will turn freely when in neutral).
Note amount of free play in shift lever and position
lever in center of this travel. Determine mid-point
of shift cable backlash by first pushing casing guide
and trunnion nut toward each other, and then pulling
them apart. Position backlash at mid-point, and then
place trunnion adjustment nut of shift cable into trun-
nien pocket of anchor block which aligms with the
ghift lever. See Figure 8-12. Turn the trunnlon ad-
justment nut until hele in casing gulde is in line with
pin on shift lever. (Flat on casing must face lever.)
Attach casing guide to pin using washér and locknut
aupplied with engine.

~_ Il

3 Shilt mﬁlml cable
3. Anchor block '
4. Ehift trunniom mljnil;nunl nut waaan |

Figure 8-13. Installing Shift Cable

[. Move throttle lever on eéngingé so that idle stop
strew Is against ite sbop.

g- Grasp throttle eable easing guide and trunnion
nut., Pull firmly on easing guide while pushing on
trunnion nut to remove backlash from cable and re-

mote control.
NOTE

Unlesg backlash is removed (as in step “g"
above) before adjusting and connecting throttie
eable, engine may not return to a congistent
idle speed.

h. Position throttle cable in noteh in anchor block,
Turn trunnion adjustment nut until hole in casing guide
is in line with pin on throtile lever. (Flat on casing
guide must face lever.) Afttach casing guide to pin
using washer and lockmut supplied with enging, Se¢e
Figure 8-13.

1. Locknut and washer

2. Throttle cable

3. Throttle trunnion adjustment mak
4., Throitle lever

BEEML

Figure 8-13, Installing Throttle Cable

The throttle cable must be adjusted just tight endugh
b0 kngure that the engine throttle lever réturns to its
Idle stop. I this cable is too loose, the engine idle
gpeed will be high and inconaigtent, causing difficulty
ghifting out of gear,

H it is too tight, the contral will feel stiff through the
ghifting range, and the warm-up lever will tend to
maove up when shifting to neutral,

i, Slip rubber grommet onto control cables and press
grommet into groove in lower motor cover. Snap
eable retainers shut. See Figure B-7,

j. Test operation. See FUNCTION TESTING OF
CONTROLS,

DISASSEMBLY

a. Discomnect battery cables and detach control
from boat. Ses CONTROL SERVICE

b. To remove handle assembly, Tirst loosen Allen
head screw three complete turns. See Figure 8«14,

AT



¢. Support control on blocks to allow the handle to
be driven off the comtral. Place small punch in
head of Allen head serew and tap with plastic ham-
mer to disengage the handle splines from the hub
splineés. Remove the Allen head screw andthe handle,
Ses Figure 8-15.

1. Disassembly scréws
2, Allen screw

§-7
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Figure 8-14. Digagsembly Screws

Figure 8-15. Loosening Control Handle

d. Bemove three screws from conirol box and pull
halves apart. See Figure 8-14.

g, Remove retainer screw and throttle plate re-
tainer, Bee Figure 8=16,

{. Remove Iriction adjustment asgembly.

g. Remove screws and peutral start switch and
mounting plate.

BLiTdUHE

1. Bhift control clevia

2, Throttle control elevis

3. Neutral start switch

4. Electric cablé grommet

8. Frictlon adustment knob

. Key switch

7. Motor temperature warning
horm

8. Throttle plate retainer

8. Shift and throtile plate

Figure 8-16, Remote Control Components

h. Lift shift and throtile plate from housing. See
Figure 8-17.

& SAFETY WARNING

Uze caution when removing mounting plate
and shift and throttle plate as detent spring
is highly compressed and may {ly out causing
personal injury. Wear safety glasses.

L. Remove detent spring and roller,
§. Lift out shiflt lever assembly.

k. Remove flat head gcrew and countersunk washer
and 1ift out throttle lever, See Figure 8-18,

1. To remove shift lockout cam, remove screw and
keeper plate. Ses Flgure 8=18., Remove SCrews and
loekout cam.
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1. Shift and throttle plate
2, Shidt lever
3. Detent spring and roller

E3aaE |

Figure 8-17, Ehift and Throttle Plate Removed

1. Throttle lever
2. Keeper plats
3. Lockoub cam

(R L]

Figure 8=18. Removing Throttle Lever

m. To disassemble control lever, remove two screws

and lockout slide retainer. See Figure 8=18, Lifi
out lockout slide. Remove one screw and control
lever Enob,

1. Lockout glide retainar
2, Lockout glide

3. Enob

4. Lockout slide spring

LEET 1Y

Figure 8-10, Control Lever Parts

CLEANING, INSPECTION AND
REPAIR

Remowe electrical components and disassemble mes
chanical parts, Clean mechanical parts in solvent
but DO NOT immerse electrical components in sol-
vent.  Contiouity of wiring and electrical components
can be checked with a test lght or chmmeter, Re-
plage any component that has failed,

Inspect mechanical parts for wear or cracks. Re-
place worn or broken parts,

REASSEMBLY

BAFETY WARNING

Fallure to follow reassembly instructions
could regult in operator losing control of
speed or direction of thrust, See Figure
B-23,

Lubricate friction podnts on mechandeal parts with
OMC Multi=-Purpose Grease,

T FPRTE




&. Insert spring into back side of slide and pivet
control handle onte slide. Make certain spring i
not pinehed betwssn slide and control handle. While
holding slide against the control handle (to retain
apring), replace slide retainer and secore with two
glide retainer screws. Torque serews 25 to 35 in.
Ibg. (2.8 to 3.8 N-m).

. Install shift lockout cam and lever and install
gorews. Torque screws 25 to 35 in. Ibs. (2.8 to 3.8
Mem). See Filgure 8-22.

¢ Install keepor plate and screw. Torque screw 10
to 15 in. Ibg. (1.2 to 1.6 H.m).

d. Place throtile lever on post. Install screw and
washer, Washer must have tapered side outward.
Use correct patch serew. Torque serew 35 to 35 in,
Ibs. (2.8 to 3.9 N.m). See Figure 8-1I.

¢ If removed, replace plastic separator. Torque
screws 10 to 15 in. Wbs. (1.2 to 1.6 N-m). See Figure
=22,

I, Be sure gear tecth on shift lever assembly are
free of dirt or grit. Install shilt léver assembly.

g. Install detent spring and plunger. See Figure
B‘IT'\'

A BAFETY WARNING

To prevent possible eye injury from debent
spring, wear safety glasses while installing
shift and throttle plate.

h. Be sure shift and throttle plate ls free of dirt
or grit, Hetract detent plunger and install shilt and
throttle plate. See Flgure 8-20.

i. Rotate ahift and throttle plate counterclockwise
to engage gear teeth. See Figure B-21. Orient

parts in neutral position. See Figure 8-16.

EFPR{TH

1. Detent

Figure 8<20. Installing Shift and Throttle Plate

j- Plageé neutral start switch mounting plate in posi-
tion and install friction adjustment assembly,

1. Back view of correct tooth engagemaent
2. Shift lever

Figure 8-21. Corréct Lever Engagement

k. Install neutral start switeh with two serews.
Torque screws 25 to 36 in. Ibs. (2.8 to 3.9 N.m).

l. Replace throttle plate retainer with one screw.
Torgue serew 25 to 35 in. lbs, (2.8 to 3.9 N.m).
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EAF‘ETY WARNING
For safe operation of remote control, parts marked:

é = must be in proper posttion
& = must not be substituted with other hardware

ﬂ = must be torqued to specilications

Faflure to follow thésé procedures could result in operator losing control of speed or
direction of thrast,

Figure B-22, Remote Control Components
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10,
11,
12,
131
14.
15,
1@,
7.
18,
14.
20,
21.
22
23,

26,
a7,

Key to Figure 833

d=way connector cap

. Shift lever assembly

Ground screw

Horn assembly

Tie strap

Hom ansd plate Screw

Ignition switch screw

Control to boat lockwasher

Single control, portside mounting screw
Friction adjusting screw spring
Mounfing bracket switch screw
Shift and throttle lever clevis pin
Detent, shift and throttle plate roller
Ky push knob

Gam; hub cover bushing

Retainer plate

Cam to housing spring washer |
Housing and covér assembly
Aceesa cover to housing Sérew
Shilt lockout cam

Remote contral lever

Lever kb

ghift and throttle plate assembly
Meutral stavt switch mounting plate

. Throttle lever o cam Spacer

Lever appligue
Neutral lock slide

. Levey serow

. Upper hall grommet

. Throttle lever bushing

. Remote control to boat washer

. Grommets tie straps

. Enoh to control lever screw

. Mounting gcrew nut

. Plate sorew

. Slide relumn spring

. Ignition switch and key assembly

38. Throtle lever assembly

39, Enob and friction adjustment screw assembly

40, Wirm-up lever

41. Neutral start switch assembly

42. Instrument cable assembly

43. Ring terminal

44. Slide on terminal

45. Ring terminal

46. Terminal cover

47. Terminal

48. Socket

49. Terminal

0. Plug

§1. Friction adjustment levir

52. Ground lead assembly

53. Shift and throttle hub wave washer

54. Slide control lever plate

§5. Detent spring

§6. Lower grommaet

57. Heparator 10-24 x 1/2" scraw

58. Shift lockout cam 10-24 x 3/8" serew
§9. Warm-up lever wisher

80, Warm-up lever 10-24 x 1/2" patch screw
61, Horn to cover inaulator

62, Detent, shift and throttle plate shos
83. Levers separator

64, Index plate 10-24 x 7/16" pateh Screw
85. Shift and throttle plate [langed bushing
6. Warm-up lever flanged bushing

67. Shift leckout lever

68, Keeper plate

69. Neutral lock index plate

FrafTa
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m, Check to be sure po wires are being pinched.

Lubricate shift lever post and three asgembly serews
with OMC Anti-Corrogion Lube.

Reassemble two halves of control box, taking care
to properly pilot the electrical cable grommet into
the housing, Torque three cover screws 40 to 50
in. Ibs, (4.6 to 5.5 Nem).

Pull up on the neutral loek slide, and install handle
gpline finto spline of remote control so slide will
engage nofch of index pilate, 1Install Allen head
screw, Torque screw T0 to 80 in. Ibs. (8 to 9 Ne.m).

A SAFETY WARNING
Neutral lock slide in control lever must en-
gage neutral noteh in index plate when con-

teal 18 In neutral shift position, or control
lever may lock In gear,

CONTROL LEVER
REPOSITIONING

The contral lever can be moved (rom the port to the
starboard side of the remote control,

To do this:

a. Remove control lever ag degeribed (n DIS-
ASSEMBLY.

b, Remove index plate, See Figure 8-232.

¢. Install index plate on starboard side so that
potch is polnting foward neutral pogition, Torgue
screws to 26-38 in s, (2.8-4.0 N-m).

d. Reverse position of control knob to correctly
orient lettering. See DISASSEMBLY and REAS-
SEMBLY.

¢, Install control lever. See REASSEMBLY.

The control lever can also be installed so that the
neutral position I8 other than perpendicular to the
eantrol,

To do this:

a. Be sure control lever 18 in neutral.

b. Hemove control lever as deseribed in DISAS-
SEMBLY.

¢. Remove index plate. See Figure 8-22,

d. Hotite index plate so that either notch points to
the desired neutral position, and thres screw holes
line up with three screw holes in control box.

e, Install screws and torgue to 2535 in. lbs.
{lﬂ**:n -N‘ m]'..

f. Pull up on the neutral lock slide, and insmtall
handle spline into spline of remote control so slids
will engage motch of index plate. Install Allen head
gerew, Torque serew T0 to 80 in. Ibs, (B to 8 N-m),

& SAFETY WARKING

Neutral lock slide In control lever must en-
gage neuiral notch in index plate when con-
ktrol is in neutral shift position, or control
lever may lock in gear.

ACCESSORY CONNECTIONS

A plug=in connector is provided at the rear of the
control (or hookup of accessory Instruments.

The plug=in connector contains three contacts - a
ground, a tachometer lead, and a lead to the acces-
gary términal of the key switch. See Figure 8-23,
This accessory lead fs for connecting low amper-
age instruments such ag a trim gauge or fuel gauge.
Maximum load for this connector is 5 amps.

S,
1. Pin A switched B+ (purple)
mEximum § amp lodd
2, Pin B tachometer (gray)
3. Pin C ground (black)
4. Correct pin depth
12" or 0.515 + 0,025
5. Pin contacts part mumber 511464

6. Uge aleahol to lubricate whemn
installing ping

Rubber connectar part nomber 511465

Figure 8=23, Plug=In Connector

Eriarme



Two prewired kits are available with plug-in com-
nector to quickly plug into your reéemote control,
Ingtrument Wiring Kit - Plug-In with Fuse Block
Part Number 173611 and Instrument Wiring Kit -
Plug-In Connector Part Number 173602,

Follow the Instructions containeéd in these kits for
complete installation instructions,

I you chooge to make up your owm plug=in cable,
use 16 gauge wire, Color code per Figure B-27
to be consistent with engine wiring. For terminals
uge Rubber Comnector Part Number 511463 and
three Pin Contacts Part Number 511469,

Use Special Tool FPart Number 322686, Crimping
Pligrs, or equivalent, to crimp the pin contacts and
Special Insertion Tool, Part Bumber 338587 to in-
stall the pins in the rubber connector.

Use alechol to lubricate the connector belore
installing the ping. See Figure 8-23,

When using the plug-in connection, a tie strag should
be installed 3 inch to 4 inch from the end of the con-
néctor to hold the accessory leads to the control
electrical harness,

ATTACHING ELECTRICAL
CABLE AT MOTOR END

- ROTE

Always digeonnect battery cables when work-
ing on electrical connections.

Houte the electrical cable assembly to the stern of
the boat., It should be neatly fastened in an out of the
way place. Four clamps and screws (not supplied)
or the straps (supplied) are used for this purpose.
The cable may be strung under the foorboands, i
desired, singe It resists possible damage by bilge
water. Provide sufficient slack at motor end to per-
mit steering and titing of motor without binding.

a. Remove cable clamp from {ront of lower motor
COWET.

b, Route the positive (red) battery lead to starter
solenold using the decal on starter molor as your
guide. The lead should be routed behind the starter
motor. Cover terminal with rubber boot. See Fig-
ure 8-34.

Egiarm

8=13

1. Starter solenoid
2. Red lead

3. Clip retainer
4, Black lead

RiEe

Figure 8-24, Cable Connection

1. Conmector allgnment arrows
2. OMC Multi- Purpose Greage
3. Motor cable connector

4. Instrument cable connector

FEREEY

Figure 8-25, Cable Connector
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c. Apply OMC Multi-Purpose Grease to connector
area shown in Figure 8-25, Align arrows on motor
and instrument cable connectors, amd push connectors
firmly together. Secure the connection with spring
clip and snap the elip into retainers on exhaust
cover, Secure cable in clamps on exhaust cover,
See Fipure 8=-24.

d. Connect negative (black) battery lead to ground
terminal, See Figure 8=24.

% Insert electrical cable into opening in lower
motor cover and clamp. Position clamp in lower
motor cover and secure with two screws, Natice
that instrument cable has two locating bands, Make
sure clamp 18 located on proper band. See Figure

8-26,
NOTE

Tighten all connections securely alnee loose
somnections can damage the electrical system,

1. Clamp here

Figure B-28. Cable Clamp

FUNCTION TESTING OF
CONTROLS

Test all réemote control fupctions 1o insure opéri-
tional safcty.

i Lift warm-up lever and observe motor linkage
movement. Only the throttle lever must move, The
shift lever must not move,

b. Put boat in water with lower unit submerged, and
check neutral start switch. Motor must not crank
when contral is out of neuatral,

[ O

Do not start or run engine out of water even
momentarily as the water pump will be dam-
aged immediately and will lead to powerhead
failure,

¢. Check that contvol lever locks in neutral position
and peutral lock slide must be pulled upward to shin
into gear.

d. Cheek shift cable adjustment by moving the con=
trol hamndle very slowly [rom neutral toward forward
with the engine running. Make a note of the handle
position when the engine bering to make a ratcheting
sound. Repeat this procedure in the reverse direcs
tion. The ratcheting sound should be heard an equal
distance from the neutral detent in both forward and
reverse. If nof, adjust the shift cable trumnion nut
until spacing is equal.

NOTE

In actual operation, the control handie should
be moved quickly Into the shift detents,

W AFETS
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JOHNS0M 50 TO 1 LUBRICANT
We recommend using JOHNSON 50/1 LUBRICANT,

JOHNSON 50/1 LUBRICANT is designed specifically for Johnson out-
board motor use at a 50 to 1 gasoline to lubricant ratio for engine break
in and after break in, new and older models. This improved lubrigation
is formulated to provide additional benefits such as: exceptional lubri-
cation, less varnish and combustion chamber deposits, better spark
plug life, good mixability with gasoline even in cold weather, and re-
duction of pre-ignition.

NOTE

If Johngon 50/1 Lubricant should not be available, soe lubrication
ingtructions Sectlon 2.

USE ONLY THE RECOMMENDED OIL TO GASOLINE MIXTURE, RE-
GARDLESS OF THE CLAIMS MADE FOR SOME OILS,

20/1 3’( )

ubricant

Ubricant

AU ey, g0 LT

-

A SAFETY WARNING
When replacement parts are required, use genuing OMC parls or
parts with eguivalent characteristics including type, strength,
and material. Failure o do g0 may resultin product malfunction
and posaible injury to the operator andfor passengers.

It is recommended that only genuine factory approved replacement parts
and accessories be used. Replacement parts not manufaetured nor ap-
proved by Johnson Outboards, should not be used.

Fallure resulting from wse of parie, or accesgories other than those
mamdactured or approved by Johmson Outboards, will not be cowered
under warranty.






