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Figure 6-1. Cooling and Exhaust Systems
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DESCRIPTION

EXHAUST HOUSINGS

This model features a ""wet sleeve' exhaust system
consisting of an inner and an outer housing with a
water chamber in between. The inner housing is a
tuned unit providing ideal exhaust scavenging
throughout the power range. The water discharged
from the engine cooling system fills the space be-
tween the exhaust housings and maintains a specified
level when the engine is running. See Figure 6-1.
The water drains out when the engine is stopped.
This chamber of water serves as an effective si-
lencer, quiets the exhaust relief, and cools the outer
housing and lower rubber mounts.

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

RUBBER MOUNTS

The isolation system incorporates two rubber mounts
and one thrust mount immediately below the power
head and two lower and one thrust rubber mount that
are between the lower mount bracket and the exhaust
housing. See Figure 6-1.

EXHAUST RELIEF

Normally, exhaust gases are conducted down through
the inner exhaust tube and out through the underwater
exhaust outlet. However, in starting, water in the
underwater outlet creates back pressure. This can
cause hard starting. Exhaust relief is provided by
an outlet above the waterline. Since no water is
discharged until after the motor is started, the ex-
haust gases will initially be discharged through the
exhaust relief outlet. See Figure 6-1. After starting
a small amount of water is discharged through the
exhaust relief and water pump indicator hole located
on the starboard aft end of the lower motor cover,

WATER PUMP

Water for cooling the power head is circulated by the
water pump, located at the top of the upper gear-
case and driven directly by the driveshaft. The pump
consists of a synthetic rubber impeller which is
keyed to the driveshaft, and the pump housing which
is offset from center with respect to the driveshaft.
Because the housing is offset, the impeller blades
flex as they rotate, varying the space between them.
The pump inlet port, located in the stainless steel
plate which forms the lower part of the pump hous-
ing, is open to the blades when the space between
them is increasing. The pump outlet port, in the
impeller housing, is open to the blades when the
space between them is decreasing. Thus at low
speeds the impeller works as a displacement pump.
At higher speeds, water resistance keeps the blades
from contact with the housing, and the pump acts as a
centrifugal pump. See Figure 6-2. Water circula-
tion is shown on water flow diagram at back of man-
ual. Heavy duty water pumps are available for
service in extremely sandy or silty waterways.

EJ10/15
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Figure 6-2. Impeller Positions as Viewed
From Power Head

GEARCASE

The three functions of forward, neutral, and reverse
operation are provided by the gear shift mechanism
located in the lower gearcase. See Figure 6-1. The
driveshaft pinion gear rotates constantly with the op-
eration of the motor and drives two bevel gears
which revolve freely on the propeller shaft. The
clutch shifter dog is splined to the propeller shaft.
In neutral operation, the shifter dog with detent
spring and balls is centered between the two gears,
which revolve in opposite directions, and remains
motionless. In forward or reverse operation, the
shift lever causes the shifter dog to engage either
gear. Power is then transmitted from the rotating
gear, through the shifter dog, to the propeller shaft
and propeller.

GEARCASE REMOVAL

It is possible to remove the lower gearcase assembly
without removing the power head from the motor.
However, if disassembly of the exhaust housing is
required, it is necessary first to remove the power
head. See Section 5 for instructions.

The gearcase assembly may be removed from the
exhaust housing and power head as follows:

a. Remove upper motor cover and disconnect spark
plug wires.

b. Remove 6 screws attaching gearcase to exhaust
housing or gearcase extension if used. See Figure
6-3.

43245

Figure 6-3. Gearcase Attaching Screws (Six)
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c. Separate gearcase from exhaust housing enough
to expose shift rod connector. Remove upper con-
nector screw. See Figure 6-4.

43zaa

Figure 6-4. Shift Rod Connector Screw

d. Remove gearcase assembly from exhaust housing,
taking care to avoid damaging driveshaft, which ex-
tends upward to the power head. Place gearcase on
bench for disassembly. See Figure 6-5.

IMPELLER
HOUSING
SCREWS (4)

SHIFT ROD
CONNECTOR

Figure 6-5. Gearcase on Bench for
Disassembly

EXHAUST HOUSING AND PIVOT TUBE
REMOVAL
1.

Remove power head as described in Section 5.

2. Remove gearcase as ‘described in "Gearcase
Removal."

3. Remove vertical control shaft lever pin, vertical
control shaft gear, and inner control shaft gear.
See Figure 6-6.

INNER CONTROL
GEAR SHAFT

VERTICAL
CONTROL SHAFT
GEAR

Figure 6-6. Vertical Control Shaft Lever Gears
and Pin

Remove upper shift rod cotter pin and clevis pin.
See Figure 6-7. On electric start model, re-
move cable and clamp from inside of port side
stern bracket.

LUBRICATION

COTTER
FITTINGS PIN

& UPPER SHIFT 8
ROD

L - T o R33114

Figure 6-7. Upper Shift Rod to Lever Pin

Lift lower motor cover from exhaust housing.

Remove two lower mounting bracket screws and
port and starboard mount brackets. See Figure
6-8. Remove lower lateral and thrust mounts.
See Figure 6-9. Inspect for wear and replace if
necessary.

Remove two screws and upper mount link. See
Figure 6-10. This will free exhaust housing
from steering bracket. Rubber mounts can be
removed from inside of exhaust housing by re-
moval of two screws port and starboard. See
Figure 6-8.

Loosen swivel bracket friction adjustment screw
and spring. See Figure 6-11.

Lift pivot tube and steering bracket from swivel
bracket. Remove upper thrust washer, lower
thrust washer, "O" ring and pivot tube bushing.
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Figure 6-9. Lower Mounts
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Figure 6-10. Upper Mounts
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11,

10. Using along rod, drive out upper seal if damaged.

Upper swivel bracket liner is pinned in place.
Remove by pushing pin from outside of swivel
bracket. See Figure 6-11. Spacer and friction
block can be removed after removal of swivel
bracket liner.

12. Stern bracket can be disassembled by removal
of thrust rod, tilt bolt nut, washer, spring, tilt
bolt, conical washer, and stern bracket plate re-
tained by two screws. See Figure 6-11.

CLEANING, INSPECTION AND REPAIR
1. Clean parts in solvent and dry.

2. Inspect all components for cracks, deterioration,
wear and damage.

Inspect clamp screw assembly (Figure 6-12).
Replace swivel plate if bent or loose. To install
a new swivel plate remove screw and old plate.
Apply OMC Locquic Primer (Part Number
384884) to the threads of the screw andallow it to
dry four to five minutes. Then apply OMC Ultra
Lock (Part Number 388517) to threads. Install

new swivel plate with screw and tighten to torque
specified in Section 2.

SWIVEL
PLATES

Figure 6-12, Clamp Screw Assembly

4. Inspect rubber mounts for cracks and deteriora-
tion. Replace if damaged.

5. Inspect upper mount seal for deterioration, tears,

or holes. Replace if damaged.

6. Inspect seal around top of exhaust housing and
replace if damaged.

T. Inspect exhaust housing plug for leakage. See

Figure 6-10.
and clean carbon from exhaust relief passage
and outlet. Reseal with Gasoila (Part Number
200763) varnish.,

If leakage is evident, remove plug

http://SelfFixer.Com
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Inspect exhaust housing for nicks on the ma-
chined surfaces. Remove nicks and re-surface
faces on a surface plate. Start with No. 120
emery and finish with No. 180. Check parallel-
ism on plate with a surface gage and scriber.
See Figure 6-13. A drill press table will also
serve, using the spindle as a gage. Do not
attempt to straighten, replace if bent.

43484

Figure 6-13. Checking Parallelism

A bent exhaust housing may cause upper
driveshaft splines to wear excessively, dam-
age crankshaft splines, and break driveshaft.

9. Inspect exhaust housing upper shift rod grommet
for wear or deterioration. Replace if necessary.

EXHAUST HOUSING AND PIVOT TUBE
INSTALLATION

1. Using Seal Installer (Special Tool #319928), and
an arbor press, press upper seal into swivel
bracket. See Figure 6-14.

Install friction block, upper liner, spacer and
pin in swivel bracket. See Figure 6-11.

3. Install lower bushing, "O" ring and thrust washer
in swivel bracket. See Figure 6-15.

4, Coat bushings and "O" ring with OMC Anti-
Corrosion Lube. Install pivot shaft in swivel
bracket.

EJ10/15
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SEAL
INSTALLER
# 319928

| ARBOR PRESS RECOMMENDED

Figure 6-14. Installing Pivot Tube Seal

N a3an

43410

43408

Figure 6-15. Lower Pivot Shaft Bushing

Install upper mounts with screws dipped in OMC
Gasket Sealing Compound (Part Number 317201).

Place upper mount seal on steering bracket,
and carefully install exhaust housing with link.

e
i
S

NOTE

Using extreme caution, install two screws.
Be careful not to pinch or tear seal. See
Figure 6-10.

Torque screws to specifications, Section 2.

Place lower mounts in position. Install port and
starboard mount brackets with screws dipped in
OMC Gasket Sealing Compound. Torque to spec-
ifications, Section 2.

http://SelfFixer.Com



Position lower motor cover on exhaust housing.
Lubricate with OMC Anti-Corrosion Lube, and
install control shaft inner gear. You will notice
that the control shaft has three knobs that fit into
notches in the control shaft inner gear. See Fig-
ure 6-16. Align inner gear with shaft and install
in lower motor cover.

THREE
KNOBS

THREE
NOTCHES

CONTROL
SHAFT

CONTROL
SHAFT
INNER

G E AR 43449

10.

11.

12.

Figure 6-16. Aft Throttle Gear and Shaft
Alignment

Lubricate with OMC Anti-Corrosion Lube, and
install vertical control shaft gear aligning dot on
vertical control shaft gear with raised arrow on
inner control shaft gear. See Figure 6-17. In-
sert pin. See Figure 6-6.

Lubricate lower part of upper shift rod and
grommet in exhaust housing with OMC Anti-
Corrosion Lube. Insert shift rod in housing.

Connect upper shift rod to shift lever shaft bell-
crank with pin, bow washer, and install new
cotter pin. See Figure 6-7.

Install power head as described in Section 5.
Install gearcase as described in '"Gearcase In-
stallation." Attach electric start model cable
and clamp on port side stern bracket.

RAISED
ARROW RAISED

DoOT

VERTICAL
CONTROL SHAFT
GEAR_

CONTROL SHAFT
INNER GEAR

Figure 6-17. Gear Alignment Marks

STEERING HANDLE AND GEAR
REMOVAL

Remove gear cover by prying four corners out of
steering bracket and handle. See Figure 6-18.
Loosen steering bracket nut. See Figure 6-19. Re-
move steering bracket screw, flat washer and bow
washer, while holding nut. See Figures 6-18 and
6-19. Screw is threaded into handle. Carefully re-
move screw and washer from handle and steering
bracket. See Figures 6-18 and 6-19.

NOTE

Steering handle need not be removed to ser-
vice steering grip components. However, it
must be disassembled to remove the gear and
bushing assembly from steering bracket. See
Figure 6-20.
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Figure 6-18. Steering and Throttle Components
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STEERING HANDLE DISASSEMBLY

1. Disassemble steering handle by removing screw
in twist grip. Remove grip, friction block,
spring, and washer.

2. Tilt handle and pull out gear and shaft, and bush-
ing. See Figure 6-18.

To remove gear and bushing assembly, remove
retaining ring and washer. Gear slides out forward.
See Figure 6-20.

’

STEERING /." ‘
BRACKET f

THROTTLE
GRIP
AND

STEERING
HANDLE

-"

STEERING 4
BRACKET [§
NUT

GEAR
AND SHAFT
ASSEMBLY

WIDE
SPACE

WIDE
GEAR
TOOTH

GEAR AND
BUSHING
ASSEMBLY

43451

Figure 6-19. Throttle Shaft Gear Mesh

STEERING = oNE GEAR STEERING
BRACKET | prar ~ AND BUSHING  HANDLE
7] ASSEMBLY

| REMOVE
~ RETAINING
RING ‘

| WASHER|

| THROTTLE

GEAR AND
SHAFT ASSEMBLY
REMOVED
FROM STEERING
HANDLE

Figure 6-20. Gear and Bushing Assembly

CLEANING, INSPECTION AND REPAIR

Clean parts with cleaning solvent such as Solvasol
and dry with compressed air.

EJ10/18
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1. Inspect all components for wear and damage.
Replace all worn or damaged parts.

2. If steering bracket has received damage neces-
sitating its replacement, it will be necessary to
remove the power head and lower motor cover.
See "Exhaust Housing Removal." Steering
bracket is attached to the pivot tube with three
screws. On Reassembly, dip attaching screws in
OMC Nut Lock and torque to 8-10 ft. 1bs. (11-14
N-m).

STEERING HANDLE ASSEMBLY

1. Lubricate steering handle gear and shaft assem-
bly, and bushing with OMC Anti-Corrosion Lube
and assemble to handle.

2. Lubricate washer, spring and friction block with
Anti-Corrosion Lube and install on shaft. Align
raised bosses on friction block with slots in
steering handle.

3. Install throttle control plate on handle, if re-
moved.

4, Install handle grip aligning screw hole with
threaded hole in gear and shaft assembly.
Torque screw to specifications. See Section 2.

STEERING HANDLE AND GEAR
INSTALLATION

1. If gear and bushing assembly have been removed
from steering bracket, lubricate with OMC Anti-
Corrosion Lube and install with washer and re-
taining ring. See Figure 6-20. The gear aligns
with the control shaft by means of two notches in
the gear and two knobs on the shaft. See Figure
6-21.

TWO
NOTCHES

TWO

CONTROL

GEAR AN
AND SHAFT

BUSHING

ASSEMBLY

43447

Figure 6-21. Gear and Shaft Alignment

2. To attach steering handle to steering bracket,
the gears have mating teeth. See Figure 6-19.
These must be aligned.

3. Clean threads of steering handle attaching screw
and nut with OMC Locquic Primer. Apply OMC
Screw Lock (Part Number 384848) to screw
threads. Place one flat washer, bow washer,
and flat washer on screw. Thread through steer-
ing bracket, flat washer, and into steering handle
until sufficient threads appear to engage nut.
Apply OMC Nut Lock (Part Number 384849) to
threads in nut and thread onto screw. Turn
screw into handle while holding nut until suffi-
cient friction is reached to hold handle in any
selected position. Then hold screw and tighten
nut.
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GEARCASE DISASSEMBLY

NOTE
See "GEARCASE REMOVAL."

Remove oil level and fill plug. Drain gearcase.

Remove cotter pin, nut, thrust washer, propeller,

and thrust bushing. See Figure 6-22.

3. Remove driveshaft '"O" ring, four screws and lift
impeller housing, cup, impeller, pin, and impeller
plate from gearcase. See Figure 6-23. Remove
cup from impeller housing. See Figure 6-24.

GROMMET SEAL
0" RING

IMPELLER
HOUSING & CuP

IMPELLER

IMPELLER
PLATE

Figure 6-23. Removing Water Pump

IMPELLER HOUSING

43419

Figure 6-24. Impeller Housing Cup

Using a puller (Special Tool #386631), remove
gearcase bearing housing. See Figure 6-25. Lift
bearing housing from gearcase. Remove and
discard "O'" ring. See Figure 6-26.

PULLER r—
#386631 77

GEARCASE BEARING
HOUSING
PULLER # 386631

43412

PROPELLER
SHAFT NUT

fo-a

Figure 6-25. Pulling Bearing Housing

EJ10/18

“0" RING

Figure 6-26. Removing Bearing Housing

Remove propeller shaft and reverse gear from
gearcase. Avoid loss of two detent balls and

spring. See Figure 6-27.

REVERSE

DETENT
BALL
(TWO)

AND SPRING

Figure 6-27. Removing Propeller Shaft and
Reverse Gear

6. Remove pivot pin. See Figure 6-28.
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7. Remove driveshaft from gearcase. Unscrew
lower shift rod and connector from shifter lever
and yoke assembly. See Figure 6-22.

8. Remove clutch dog, pinion gear, lower thrust
washer, pinion bearing, and upper thrust washer
from gearcase. See Figures 6-29 and 6-29A.

9. Remove forward gear, shifter lever yoke as-
sembly, and bearing from gearcase. Shifter

lever and yoke are serviced as an assembly.
See Figures 6-29 and 6-29A.

FORWARD GEAR,
SHIFTER LEVER
AND YOKE ASSEMBLY

UPPER
THRUST WASHER

BEARING

LOWER
THRUST WASHER

PINION
GEAR

B oo \ . 43455

Figure 6-29. Removing Pinion Gear, Bearing
and Thrust Washers

10. If shift rod bushing and "O" ring are worn, use
slide hammer (Special Tool #380658) and a 1/4"
diameter by 15" (380 mm) long rod threaded on

both ends, Use a nut with corners groundto clear
casting. Remove shift rod washer, "O" ring and
bushing. See Figure 6-30,
e AN RN
1/4" ROD,

APPROX. 15" LONG
. THREADED ON |
i BOTH ENDS |

W7 SLIDE HAMMER

#380658

43azi

Figure 6-30. Pulling Shift Rod Bushing, O-Ring
and Washer

11. If driveshaft seals and bearings are worn, use
OMC Special Tool #386661 to pull driveshaft
upper bearing seals from gearcase. See Figure
6-31. To remove driveshaft bearing, drive out
with OMC Special Tool #319880. See Figure
6-31. Remove bearing sleeve using OMC Special
Tool 386661. Invert gearcase and driveshaft
bearing will fall out.

DOG

REVERSE
GEAR

PROPELLER
SHAFT

CONMECTOR '__"'a CONNECTOR
61———SCREW
UPPER
THHUST "_‘—'—-—-—-_.,.
WASHER
THAUBT ' LOWER
BEARING O 4_________....--—--'SHIFT
ROD
LOWER .
THRUST—— N
WASHER - canpLE

PINION GEAR\ FORWARD
CLUTCH u GEAR

[,

FORWARD
BEARING

SHIFTER
LEVER AND
YOKE
ASSEMBLY

o

PIN

43416

Figure 6-29A. Gearcase Components
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Figure 6-31. Pulling Driveshaft Upper
Seals and Bearing

DRIVESHAFT
BEARING
SLEEVE

TWO SEALS
BACK TO BACK

DRIVESHAFT
BEARING

Figure 6-32. Driveshaft Upper Bearing
Seals, Bearing and Sleeve

12. If forward roller bearing and cup are worn or
pitted, use OMC Special Tool #386661 or #380657
and slide hammer #380658 to remove forward
bearing cup. See Figure 6-33. Recesses are
provided in gearcase to allow jaws of tool to en-

gage cup.

REMOVER
##386661
OR #380657
AND #380658

Figure 6-33. Removing Forward Bearing Cup

A SAFETY WARNING

STRIKING A STEEL TOOL WITH A STEEL
HAMMER MAY PRODUCE CHIPS WHICH
CAN CAUSE SERIOUS DAMAGE TO EYES.
SAFETY GLASSES MUST BE WORN TO PRE-
VENT INJURY.

13. Using bearing remover (Special Tool #319880)
drive driveshaft lower bearing out of gearcase.
See Figure 6-34.

EJ10/15

. SE——— #319880

BEARING
REMOVER

BEARING
REMOVER
# 319880

H L 43425

Figure 6-34. Removing Pinion Bearing

14. If bearing housing seals and bearings are worn,
use OMC Special Tool #386661 to remove gear-
case bearing housing seals (propeller end). See
Figure 6-35. Using OMC Special Tool #386661,
remove front bearing. See Figure 6-36.

‘\ REMOVER

H 386661

43436

Figure 6-35. Removing Gearcase Bearing
Housing Aft Seals

\ iR

#386661

43437

Figure 6-36. Removing Gearcase Bearing
Housing Front Bearing

6-13
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15. Using OMC Special Tool #319880, drive bearing
out of bearing housing. See Figure 6-37.

REMOVER
- # 319880

43445

Figure 6-37. Removing Gearcase Bearing
Housing Aft Bearing

16. Remove and discard impeller housing seals and
grommet. See Figure 6-23.

CLEANING, INSPECTION, AND REPAIR

a. Clean all parts with cleaning solvent such as
Solvasol and dry with compressed air.

b. Discard all oil seals, "O" rings, and gaskets.
Discard driveshaft and bearing housing bearings if
removed.

c. Inspect gearcase for nicks on the machined sur-
faces. Remove nicks and re-surface faces on a
surface plate. Start with No. 120 emery and finish
with No. 180.

d. Inspect water pump impeller, pump housing, cup,
and impeller housing plate. Replace if worn or
damaged.

e. Check water intake screen for deterioration or a
plugged condition. Replace if badly corroded.

f. Inspect clutch dog, drive gears, pinion gear,
pinion bearing, and thrust washers for wear. Re-
place if worn. If shifter dog and drive gear engage-
ment surfaces are chipped or excessively rounded
off, this may indicate improper shifting by operator
of motor, or incorrect adjustment of remote controls.

g. Wash all bearings and cup in a clean solvent such
as Solvasol and dry with compressed air. Replace
if worn or pitted. Bearing and cup are serviced as
an assembly.

h. Inspect propeller for nicks, broken blades, and
cracks. 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
retain shape. Replace converging ring if damaged
or missing. See Figure 6-22.

GEARCASE ASSEMBLY

A SAFETY WARNING

STRIKING A STEEL TOOL WITH A STEEL
HAMMER MAY PRODUCE CHIPS WHICH
CAN CAUSE SERIOUS DAMAGE TO EYES.
SAFETY GLASSES MUST BE WORN TO PRE-
VENT INJURY.

D NOTE

Use OMC Gasket Sealing Compound Part
Number 317201 in bores or around metal
case of all pressed in seals in gearcase
bearing housing and impeller housing.

Make no dry assemblies. Lubricate bearings, shafts
and gears with OMC HI-VIS Gearcase Lube. Use
OMC Needle Bearing Grease to hold detent spring
and balls in propeller shaft.

Assemble gearcase as follows:

1. I removed, install reverse gear bearing in
bearing housing, using bearing installer (Special
OMC Tool #319876) and an arbor press. Press
against lettered side of case. See Figure 6-38.
Install front bearing using bearing installer
(Special OMC Tool #319875) and an arbor press.
Press against lettered side of case. See Figure
6-39. Using seal installer (OMC Special Tool
#319877) and an arbor press, press two seals
(back to back) into the bearing housing, Install
a new "O" ring. See Figure 6-40.

BEARING
" INSTALLER
# 319876

BEARING
INSTALLER

F£319876
4344

Figure 6-38. Installing Reverse Gear Bearing
in Bearing Housing

BEARING
INSTALLER
#£319875
BEARING
INSTALLER
319875

43440

Figure 6-39. Installing Bearing in Bearing
Housing
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SEAL
INSTALLER
. ##319877

Figure 6-40. Installing Bearing Housing Seals

2. If removed, install forward bearing cup using
bearing cup installer (OMC Special Tool #319920)
and drive handle (OMC Special Tool #311880).
See Figure 6-41.

BEARING CUP

—— INSTALLER
= #319929

43427

Figure 6-41. Installing Forward Bearing Cup

3. I removed, install driveshaft pinion bearing
using bearing installer (OMC Special Tool
#319878) and components from bearing installer
(OMC Special Tool #383173). See Figure 6-42.
Place bearing with lettered side against tool.
Insert in gearcase. Thread components from
OMC Special Tool #383173 into bearing installer
(OMC Special Tool #319878). Pull bearing into
gearcase.

COMPONENTS
FROM TOOL
#383173

PINION
BEARING

_ BEARING
INSTALLER
# 319878
3 E u 43429 43428

4, If removed, press driveshaft upper bearing into
sleeve using bearing installer (OMC Special Tool
#319931) and an arbor press. Press against
lettered side of bearing. See Figure 6-43. Using
OMC Special Tool #319931 and drive handle
(OMC Special Tool #311880), drive driveshaft
bearing and sleeve into gearcase. See Figure
6-44. Drive against leitered side of bearing.
Install driveshaft seals back to back using seal
installer (OMC Special Tool #319930) and drive
handle #311880. See Figure 6-45.

BEARING ,
INSTALLER S

#319931 ———
DRIVESHAFT

BEARING

BEARING gt
SLEEVE #
=

43432 43431

Figure 6-43. Installing Driveshaft Upper
Bearing in Sleeve

DRIVE HANDLE

BEARING
INSTALLER
#£319931

» J e
P-*_ 43433

Figure 6-44. Installing Driveshaft Bearing
and Sleeve

DRIVE HANDLE
#311880

s ﬁ SEAL INSTALLER
#319930

| S L — ,
Y 13035 13131

Figure 6-42. Installing Pinion Bearing

EJ10/15

Figure 6-45. Installing Driveshaft Upper Seals
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5. If removed, install new washer, "O'" ring, and
shift rod bushing using bushing installer (OMC
Special Tool #304515). See Figure 6-46.

BUSHING
INSTALLER
304515

Figure 6-46. Installing Shift Rod Bushing,
O-Ring and Washer

6. Install forward bearing in cup. Insert threaded
end of yoke locator (OMC Special Tool #319991)
through shift rod cavity and out propeller shaft
end of gearcase. Thread tool into shifter lever
and yoke assembly, and position forward gear in
yoke. Install cradle on shifter lever. See Fig-
ure 6-47. Using a screwdriver or other suit-
able tool and yoke locator, guide shifter lever
and yoke assembly, cradle and forward gear into
gearcase until gear contacts forward bearing.
See Figure 6-48,

o
SHIFTER LEVER
-""f/—\‘\l“\. AND YOKE
\

CRADLE ASSEMBLY

‘ ~ .___/'.
YOKE LOCATOR
F 319991 o324

FORWARD
GEAR

YOKE LOCATOR #319991 °

BV
‘.'"‘:i- s . R jﬂ 43365

Figure 6-47. Installing Shifter Lever and
Yoke Assembly

43366

Figure 6-48. Guiding Forward Gear and Yoke
Into Gearcase

7. Position lower thrust washer, chamfer side down,
on pinion gear. Place pinion thrust bearing and
upper thrust washer on gear O.D. chamfer side
up. (Upper thrust washer is thicker than lower
washer.) Using a suitable tool such as the thrust
rod assembly, guide pinion gear, bearing, and
thrust washers into the driveshaft lower bearing.
See Figure 6-49.

UPPER
THRUST
/ WASHER -
/' (CHAMFER UP) i

~ / THRUST
./ BEARING

LOWER :
THRUST =
WASHER 1
(CHAMFER DOWN)
o
GEAR . |

| 43367

Figure 6-49. Installing Pinion Gear, Thrust
Washers and Bearing

8. Insert clutch dog in gearcase and position in
cradle. GROOVES ON DOG MUST FACE FOR-
WARD GEAR. See Figure 6-50.

GROOVES

Figure 6-50. Installing Clutch Dog

9. Coat detent spring and balls with OMC Needle
Bearing Grease to hold in place, and insert in
propeller shaft. Align detent balls with ramps
in clutch dog. Insert propeller shaft through
clutch dog, forward gear, and into forward bear-
ing. See Figure 6-51. Install reverse gear.

See Figure 6-52. Lubricate bearing housing and -

"O'" ring with oil and install bearing housing.
See Figure 6-53. Dip screws in OMC Gasket
Sealing Compound and tighten to torque speci-
fications, Section 2.

6-16 10/15E,0
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DETENT
BALLS
AND SPRING

- __h JSSG?

Figure 6-51. Installing Propeller Shaft,
Spring and Detent Balls

Figure 6-53. Installing Bearing Housing

0" RING

10. Using yoke locator (OMC Special Tool #319991)
install pivot pin dipped in OMC Gasket Sealing
Compound. See Figure 6-54. Torque to speci-

fications, Section 2.

11. Install driveshaft. Thread shift rod with con-
nector into shifter lever yoke until seated. Then
back out just enough so lever faces forward and

flat surface on connector faces driveshaft.

Figure 6-55.

EJ10/18

See

|
YOKE LOCATOR

#:319991 \'

43372

Figure 6-54. Installing Pivot Pin

Figure 6-55. Installing Lower Shift Rod and
Connector

[vore

Find neutral gear. Measure from top edge of
connector to flat surface on gearcase. This
dimension should be between 5/16 inch (8.0
mm) minimum to 11/32 inch (8.7 mm) maxi-
mum. If necessary, unscrew shift rod as
required to establish this dimension. See
Figure 6-56.

Apply a fine bead of OMC Adhesive "M'" to water
pump impeller plate and install. Use OMC
Needle Bearing Grease to hold impeller pin on
flat spot of driveshaft. Slide impeller down

driveshaft and over pin. See Figure 6-57.
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SHIFT IN
NEUTRAL

5/16" (8.0 mm) MIN.
1/32" (8.7 mm) MAX.

==

43474

Figure 6-56. Measuring Shift Rod Height, Top
of Connector to Gearcase

" IMPELLER

KEY :
@ VPELLER
PLATE

Figure 6-57. Installing Impeller Over Key

13, Install cup, new seals, and grommet in impeller
housing and slide down driveshaft. See Figure
6-58. Oil impeller blades. While turning drive-
shaft in a clockwise rotation, slide impeller
housing over impeller. Dip screws in OMC
Gasket Sealing Compound and install, two short
aft, two long forward. Torque to specifications,
Section 2.

SEAL ("0 RING)

Figure 6-58. Installing Impeller Housing

GEARCASE PRESSURE TEST

To test gearcase sealing, proceed as follows:

a. Remove drain plug and screw in a pressure test
gauge. See Figure 6-59. Stevens Experimental
pressure test gauge illustrated. .

b. Pump pressure up to 3-6 psi (21 - 42 kPa).
If pressure gauge indicates leakage, submerge gear-
case in water to determine source of leakage as
evidenced by bubbles. If gearcase pressure gauge
does not indicate leakage, increase pressure to 16-18

6-18

Figure 6-59. Gearcase Pressure Test

psi (110 - 124 kPa). If pressure does not hold, sub-
merge gearcase in water and check for source of
leakage. Make necessary repairs and repeat test.

¢. Screw in vacuum tester. Pump out to 3-5" of
mercury and see if vacuum holds. Then pump out

to

15" of mercury and check. If gearcase fails to

hold on either test, put oil around suspected seal. If
leak then stops or oil is drawn in, that seal is defec-
tive. When gearcase checks out ok, refill with lubri-
cant. See Section 2, Lubrication Chart.

d.

Coat propeller shaft splines with OMC Gasket

Sealing Compound. Place thrust bushing in propel-
ler and then slide assembly onto propeller shaft.
See Figure 6-60. Install thrust washer on shaft
spline. Install and tighten propeller nut finger tight
and then tighten to align next cotter pin hole. Install
cotter pin (use new pin if necessary), bending ends
over nut.

nuT /

THRUST
WASHER

COTTER A |
PIN

THRUST
BUSHING

41346

Figure 6-60. Propeller Installation Components

GEARCASE INSTALLATION

1.

Pull up on shift rod and engage reverse gear.
Move shift lever on motor to reverse position.
Coat exhaust tube area of gearcase with OMC
Adhesive '"M," and oil impeller housing grom-
met. Coat driveshaft splines with OMC Moly
Lube. Do not coat top surface of shaft as lubri-
cant here may prevent seating of driveshaft in
crankshaft., Carefully install gearcase making
sure driveshaft splines engage crankshaft (rotate
propeller slightly), water tube enters impeller
housing grommet, and upper shift rod enters con-
nector. See Figure 6-4. Insert upper connector
screw and washer and tighten to torque specifi-
cations. See Section 2.

Dip the six gearcase screws in OMC Gasket
Sealing Compound and attach gearcase to exhaust
housing. Torque screws to specifications. See
Section 2.

10/18E,0
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3. Fill gearcase with OMC HI-VIS Gearcase Lube,
See Figure 6-61 and Section 2, page 2-4 for
proper filling procedure.

' OIL LEVEL

DO NOT
REMOVE
PIVOT PIN

Figure 6-61. Filling Gearcase

ADJUSTMENTS

TILT FRICTION ADJUSTMENT

Use 9/16" wrench to tighten the tilt shaft nut only
enough to control the return of the lower unit from
TILT to RUN position. See Figure 6-62.

DO NOT overtighten, as doing so will in-
crease the pressure required to tilt the motor
when an obstruction is hit, Failure to tilt
when hitting an obstruction can do serious
damage to your motor. See Torque Specifi-
cations, Section 2.

STEERING FRICTION ADJUSTMENT

Adjust steering friction with motor mounted to boat
by simply loosening or tightening screw with screw-
driver as shown. Steering friction should be adjusted
so that a slight drag is felt when turning. This will
allow smooth steering. Minimum friction is required
when remote steering is used. See Figure 6-63.

EJ10/15

Figure 6-63. Steering Friction Adjustment

SAFETY WARNING

THE STEERING FRICTION ADJUSTMENT IS
NOT INTENDED TO ALLOW "HANDS OFF"
STEERING. LOSS OF CONTROL COULDRE-
SULT.

SHIFT LEVER ADJUSTMENTS

The adjustment of the gearshift lever must be done
in the following sequence:

1. Remove fuel hose on carburetor.
6-64.

See Figure

1

FUEL HOSE

* 63125

Figure 6-64. Disconnected Hose

2. Remove cotter pin and washer from shift lever
to link, See Figures 6-65 and 6-66, hub assem-
bly.

3. Place lever and hub assembly and shift lever
in reverse position.

4. Adjust link to align with hole in shift lever. See
Figures 6-65 and 6-66.

Do not exert any pressure on shift lever while
making this adjustment.

9. Shorten link one turn more for installation.
Slight pressure will be necessary on shift lever
when reinstalling link to shift lever. See Figure
6-66.
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SHIFT LEVER &

Figure 6-65. Adjusting Link

HUB
ASSEMBLY SHIFT LEVER
IN REVERSE IN REVERSE

\' \ /
\ \
‘\QRE VERSE

NEUTRAL
\ E

!

SHORTEN LINK \
ONE MORE TURN |
AFTER ALIGNMENT \ /
WITH HOLE IN s oo
SHIFT LEVER

\ \  SHIFT
\ \ LEVER

63138

Figure 6-66. Shorten Link One Turn

6. Install washer and cotter pin.

7. Connect fuel hose to carburetor using a new
clamp strap.

8. Check and adjust starter lockout pawl clearance
as described in Section 8.

9. Check and adjust start in neutral switch (electric
start models) as described in Section 7.

SHIFT LOCK STOP ADJUSTMENT

The shift lock stop is attached to the shift lock lever
and hub assembly by two screws which regulates the
engine speed in neutral and reverse gear. See Fig-
ure 6-67. In forward gear, full power should be
available. The maximum speed in neutral should be
between 3000 and 4000 rpm. In reverse, speed
should range between 2500 to 3500 prm.

To adjust, loosen two screws and move stop fore or
aft as required to achieve specified speed in neutral
and in reverse. Tighten screws and re-check rpm.
See Figure 6-67.

PROPELLER SELECTION
GENERAL

Selection of the correct propeller is one of the most
critical factors in achieving satisfactory performance
of boat and motor. Propellers must be custom
selected to match the motor to the boat, load or
application. (SELECTION OF AN INCORRECT PRO-
PELLER CAN CAUSE SERIOUS DAMAGE TO THE
MOTOR.)

When shipped from the factory, the motor is equipped
with a propeller that will give satisfactory perform-
ance average conditions. However, since some boats
have speed potentials that are quite high, or low, it
may be necessary to install a propeller having an
increased or decreased pitch and diameter to achieve
maximum performance. Optional propellers are
available to replace the propeller furnished with the
motor. See Specifications, Section 2, for Propeller
Options.

SELECTING THE CORRECT PROPELLER

Since propeller pitch and diameter determine motor
RPM at a given boat speed, the importance of cor-
rect propeller selection cannot be over emphasized.
The operation and performance of the motor depends
on it. A tachometer is required to check motor
rpm. Select a propeller that will allow the motor
to run at the top limit of its full throttle operating
range with the lightest load that boat will carry.
(See Specifications, Section 2, Full Throttle Operating
Range.) By selecting a propeller in this manner,
rpm loss at full throttle will not, in most cases,
drop below the low limit of the operating range.

There are instances where the propeller selected
cannot cover the complete range of boat applications,
for example, from water skiing to high speed per-
formance. In such cases it may be necessary to
change propellers to suit each particular situation.
(Light load, higher pitch propeller; heavy load, lower
pitch propeller.) Remember, if the motor operates
below the recommended full throttle rpm range,
motor is laboring and power and efficiency are
being lost. If the motor operates above the recom-
mended full throttle rpm range, motor speed is
excessive and additional power and efficiency are not
being gained. In either case, serious engine damage
may result.

ARMATURE =
-~ RETAINER

Figure 6-67, Neutral Speed Stop Adjustment
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ELECTRICAL SYSTEM
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DESCRIPTION

The Electric Starting Model electrical system is
made up of the 5 amp flywheel alternator, ignition
system, the starter system, and the storage battery.
See Electrical System Schematic at end of Manual,
Section 8.

SAFETY WARNING

IFF MANUALLY STARTING AND OPERATING
MOTOR WITHOUT A BATTERY IN THE SYS-
TEM, COVER BATTERY RED CABLE TER-
MINAL END WITH BOOT TO PREVENT
DAMAGE TO ALTERNATOR AND DANGER
OF ARCING. SPARKS COULD IGNITE GASO-
LINE FUMES.

TROUBLESHOOTING THE ELECTRICAL SYSTEM

Trouble in the electrical system often is first evi-
denced by failure of the starter to operate, and may
be caused by failure of any one or more of the com-
ponents covered in this section. A large percentage
of electrical circuit as well as component failures
are caused by loose or dirty electrical wiring con-
nections. Starter system troubleshooting is included
in the Trouble Check Chart in Section 2. Servicing
of the starter and battery maintenance, are covered
in this Section.

BATTERY SPECIFICATION

For best performance, we recommend a 12-volt bat-
tery with a minimum of 350 amps cold cranking rat-
ing at 0° F (-18° C) and 100 minutes reserve capacity
rating at 80° F (27° C) (61 amp hour reference).

NOTE

For portable use, we recommend OMC Acces-
sories battery part number 172799 and bat-
tery box part number 172800.

The important thing to remember is that a cus-
tomer's complaint about poor electric starting may
be traceable to a battery with specifications not con-
forming to these recommended specifications.

BATTERY TESTING
SAFETY WARNING

BATTERY ELECTROLYTE IS AN ACIDIC
SOLUTION AND SHOULD BE HANDLED
WITH CARE. IF ELECTROLYTE IS
SPILLED OR SPLASHED ON ANY PART OF
THE BODY, IMMEDIATELY FLUSH THE
EXPOSED AREA WITH LIBERAL AMOUNTS
OF WATER AND OBTAIN MEDICAL AID AS
SOON AS POSSIBLE.

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 container or
cover, loose terminals or evidence of electrolyte
seepage may indicate improper care, installation or
application of the battery.

Look for excessive corrosion on the battery termi-
nals and cables. Check the battery cables for worn
or frayed insulation. Replace cables if necessary.

Check the electrolyte level in each cell. If electro-
lyte level is below the plates, it is possible the bat-
tery is permanently damaged. Also look for dirt,
oil or other contaminants floating in the electrolyte.

The sources of deficiencies noted in the visual in-
spection 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 hy-
drometer tube. Do not, however, take readings im-
mediately after refilling the cells with water.

Specify gravity will vary 4 points (.004) with every
10° F (6° C) temperature change. For each 10° F
(6° C) below 80° F (27° C), subtract 4 points from
hydrometer reading. For each 10° F (6° C) above
80° F (27° C), add 4 points to hydrometer reading.

After correcting to 80° F (26.7° C), interpret readings
as follows:

1. All cell readings uniform and above 1.225 specific
gravity. Battery is serviceable. May require
charging.

2. All cell readings uniform and below 1.225 specific
gravity. Recharge to full charge and retest.

NOTE

Disconnect positive cable when charging

battery.

[
.

Variation of more than 30 points (0.030) specific
gravity between any two cells. Battery condition
is questionable. Recharge and retest before mak-
ing replacement.

BATTERY TESTS HYDROMETER

TEST

FLOAT MUST
BE FREE ||~ — — — — —» EYE ON LEVEL WITH
LIQUID SURFACE
MAKE CORRECTION
FOR TEMPERATURE
S ) Gu_._.
= -3 “"‘""AD
D © 5"

LOAD TEST
DISCHARGE BATTERY AT RATE
OF THREE TIMES BATTERY AMPERE
HOUR RATING FOR 15 SECONDS

... VOLTAGE SHOULD NOT DROP
BELOW 9.6 VOLTS (-12 VOLT BAT.)

Figure 7-1. Testing Battery
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C. 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).

Terminal Voltage Test

1. Variable Load High Rate Discharge Tester (Rec-
ommended)

Connect tester to battery terminal posts. Dis-
charge at a rate of three times battery ampere
hour rating for 15 seconds. If the voltage is 9.6
volts or higher for 12-volt batteries at the end of
15 seconds, the battery has good output capacity.

2. Fixed Resistance Tester

This equipment has built-in load for high-rate
discharge testing. Follow equipment manufac-
turer's instructions regarding test period and
meter readings.

Engine Load For Resistance

Disconnect 4 wire connector between armature
plate and power pack. Connect a voltmeter across
the battery. Crank engine for 15 seconds. If
voltage is 9.6 volts or higher for 12-volt batteries
at the end of 15 seconds, the battery has good out-
put capacity.

BATTERY CHARGING

Boost charge 12-volt batteries at 50 amperes for 20
minutes (1000 ampere minutes). If the charger will
not give this rate, charge for an equal number of
ampere minutes at best rate available. DO NOT
boost battery 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 electrolyte tem-
perature reaches 125° F (52° C), or when gassing
becomes excessive. Failure to do so may harm the
battery.

If the battery is to be slow charged, adjust electro-
lyte to proper level by adding water, then charge the
battery at 5 amperes until fully charged. Full charge
of the battery is indicated when all cell gravities do
not increase 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 should be checked by making
specific gravity readings with a battery hydrometer.
Tt is suggested that specific 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 to the specific gravity recommended by the
battery manufacturer.

EJI0/1E

-3

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
hydrometer reading is not accurate if 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. If water is added in freezing weather, the
battery should be charged to full charge at once.
Only pure distilled water or water approved for bat-
tery use should be added to the battery to replace
water lost through evaporation. Never add acid ex-
cept when acid has been lost by spilling.

For mounting the battery, use a battery box securely
fastened to the boat. A loose battery may shift in
the boat, damaging itself or other equipment. Tighten
hold-down nuts evenly until battery is secure. If
hold-down nuts are too tight, distortion and damage
to battery case will result.

Connect battery cables, making sure clamps are tight
on battery posts to insure good contact. Apply a coat
of petroleum jelly to exposed areas of the battery
posts and clamp connectors to retard corrosion.

STARTER SYSTEM
DESCRIPTION

The electric starting system consists of the starter
motor, starter switch, neutral start switch, and the
necessary cables and wires with their connectors.
The starter motor supplies cranking power to 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 makes the circuit between the
battery and starter motor, when shift lever is in
neutral.

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 motor has started, the starter pinion is
driven faster than the starter motor shaft and moves
down the screw shaft out of mesh with the flywheel.

The neutral start switch opens the starter circuit,
preventing accidental engaging of the starter motor,
whenever the shift lever is in gear. The switch is
operated by a plunger which rides on a cam operated
by the shift lever. See Figure 7-13.

STARTER REMOVAL

Due to the construction of the starter motor, main-
tenance operations are generally limited to periodic
checking for looseness of mounting. Unless it is
certain that the starter motor requires attention, do
not remove it for overhaul. A thorough check should
be made of the battery, cables, neutral start switch
and starter switch as outlined in the Trouble Check
Chart in Section 2.

a. Disconnect battery leads from battery.

b. Remove two screws and starter from by-pass
cover. See Figure 7-2.

http://SelfFixer.Com



¢. Disconnect starter lead at bottom of starter.
See Figure 7-2.

STARTER
LEAD
TERMINAL

"\'

Figure T-2. Removing Electric Starter

d. Check starter no load test. With 12.0 to 12.4
volts applied, maximum current draw should be 7
amps, speed 7000 to 9200 rpm. See Figure T7-4.

STARTER DISASSEMBLY

a. Remove two thru bolts. See Figures 7-3 and 7-5.
Remove drive end cap assembly, and armature from
frame and magnet assembly. Remove brush end cap
assembly from frame.

FRAME AND cup
MAGNET
ASSEMBLY

NUT

STARTER LEAD
TERMINAL NUT

SPRING
‘ PINION
/ GEAR
/
THRU
BDLTSM DRIVE
END
BRUSH END CAP ASSEMBLY
CAP ASSEMBLY —

Figure T-3. Starter Motor on Bench

43465

Figure 7-4. No Load Test

7-4

b. Remove pinion nut, spacer, spring, pinion gear,
thin washer and drive end cap from armature. See
Figure 7-5.

DRIVE
PINION
GASKET END CAP ARMATURE NUT
v @i"" 0/
g
| o PINION
0 SPACER
FRAME AND
MAGNET —————p
ASSEMBLY
! SPR(NG
PINION
GASKET DRIVE
%SSEMBLY
THIN
WASHER
THRU BOLTS
AND WASHERS
43297

Figure 7-5. Starter Components
CLEANING, INSPECTION, AND REPAIR

a. Inspect the brushes; replace if one-half worn,
damaged, or cracked. Replace brush springs if
weak.

b. Clean commutator with Grade 00 sandpaper. If
commutator surface is unevely worn or pitted, turn
on a lathe. Remove any trace of oil from commuta-
tor.

c. Check the armature on a growler for shorted
turns. See Figure 7-6. Check armature for ground-
ing by using a test light or meter. See Figure 7-T.
Inspect armature insulation for indications of over-
heating or damaged windings. Clean off any deposits

of carbon or foreign matter which may contribute to
later failure of the windings.

Figure T-6. Checking for Shorted Turns

10/15E,J
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Figure 7-7. Checking for Grounding

d. Check permanent magnets. See Figure T-8.

xS S

aatse
Figure 7-8. Checking Permanent Magnets

e. 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 the drive into the
starter bearings, commutator, etc. After disas-
sembling the drive, clean each part with a grease
solvent and inspect for wear or distortion.

f. If the pinion does not properly engage the fly-
wheel, the pinion and screw shaft assembly may be
worn, distorted, or dirty. Locate cause of binding
and correct before completing assembly.

STARTER REASSEMBLY

a. Lubricate the armature shaft with one drop of
SAE No. 10 oil. Lubricate pinion gear helix on arm-
ature shaft with Anderol 766. See Lubrication Chart,
Section 2.

b. Assemble brush end head with brushes and
springs to armature shaft. See Figure 7-9. Position
new gasket on end cap. Align brush end cap mark
with marks on frame. Assemble to frame and field
assembly. See Figure 7-10.

EJi0/18

7-5

:_”'\AUGNMENT

MARK

43299

Figure 7-10. Assembling Armature to Frame

SAFETY WARNING

OBSERVE CAUTION WHEN INSERTING
ARMATURE IN FRAME ASSEMBLY AS THE
PERMANENT MAGNETS IN THE FRAME
EXERT EXTREME PULLING FORCE ON
THE ARMATURE WHICH COULD RESULT
IN PINCHED FINGERS.

c. Place thin washer on armature shaft.
ure 7-11.

See Fig-
Place new gasket on drive end cap as-
sembly. Install drive end cap aligning it with
frame. (See alignment marks on frame and drive
end cap assembly.) Secure assembly with thru-
bolts and washers and torque to specifications in
Section 2.

ANDEROL
766

43300

Figure T-11. Installing Thin Washer
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d. Assemble pinion drive, spring, spacer and nut to
armature shaft. Torque nut to specifications in
Section 2. See Figure 7-12.

L

Figure 7-12, Torquing Pinion Nut to
150-170 Inch-Lbs (17-19 N.m)
e. Check starter for no load test. With 12.0 to 12.4
volts applied, maximum current draw should be 7
amps, speed 7000 to 9200 rpm. See Figure 7-4.

STARTER INSTALLATION
(Disconnect battery leads.)
1. Install red lead to starter. See Figure T7-2.

When tightening terminal nut, make sure
starter lead and terminal does not turn into a
position where lead and terminal could con-
tact and short out to starter or lower motor
cover.

2. Install starter on by-pass cover. The electric
starter motor must be held firmly against bracket
while bolting it to the by-pass cover. Tighten
screws to specified torque. See Section 2.

START IN NEUTRAL SWITCH ADJUSTMENT

The start in neutral switch adjustment is possible
only if the manual interlock cam and the lockout
lever and hub adjustments are correct. If these have
been disturbed, see Adjustments, Section 6. Then
proceed to adjust start in neutral switch as follows:

1. Shift into neutral. Disconnect starter motor red
lead. See Figure 7-2, and disconnect battery
cables at battery.

2. Connec. a continuity light between starter motor
red lead and battery cable red lead.

3. Press starter button. Light should light with
motor in neutral.

4. shift to forward and reverse.
in forward and reverse.

5. If switch adjustment is required, remove and
swing fuel pump out of way. Loosen start in
neutral switch screws. Center plunger on switch
with lobe on lockout lever (gearshift in neutral)
and raise switch to depress plunger between
.090 to .150 inch (2.29 - 3.81 mm). Tighten
screws. See Figure T7-13. Press starter button
and continuity light should light. Shift into for-
ward and reverse. Light should go out before
engaging forward or reverse.

Light should go out

7-6

6. Reconnect battery cables.

Figure 7-13. Start in Neutral Switch Adjustment

ALTERNATOR OUTPUT CHECK

NOTE

A quick alternator check can be made by us-
ing an induction type ammeter. Place meter
on battery positive (red) cable and run motor
in the full throttle operating range. Meter
will show alternator output. See Figure T-14.

Figure T-14. Checking Alternator Output

a. Remove terminal board screw connecting recti-
fier and motor cable red leads. See Figure T7-14A
& 7-21.

m

- TERMINAL
aeo ) || O | 4 soano

Ul‘ls

AMMETER

RECTIFIER

63004

Figure 7-14A, Alternator Output Check

10/18E,J
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b. Connect rectifier red lead to the generator (GEN)
terminal of an OMC Accessories 15 amp ammeter,
or any 5 amp ammeter. Connect the other red lead
to the ammeter battery terminal (BAT).

c. Start and run engine in its full throttle operating
range. The ammeter should indicate the rated out-
put of the alternator as specified in Section 2.

d. I no charge is indicated, test the alternator
stator and the rectifier.

ALTERNATOR STATOR TEST
Refer to Figures 7-15 and 7-15A.

Connect red ohmmeter lead to the yellow with
grey stripe lead of the stator. See Figure
7-16. Ohmmeter should read .35 + .1 ohm.

2. Disconnect ohmmeter red lead from the stator
yellow with grey stripe lead. (Leave ohmmeter
black lead connected to yellow lead.)

Connect the ohmmeter's red lead to the stator's
yellow with blue stripe lead. See Figure 7-17.
Ohmmeter should read .2 + .1 ohm.

OHMMETER

o ©
b |

BLACK—_/ #—RgED
7 L

7 e

4c
P YELLOW/BLUE
tYELLOW/GREY
’ 2 ¢
) r
5 RED % YELLOW
YELLOW/BLUE
i Vi @) 5 AMP STATOR
TERMINAL
STEPS 1 AND 2 STEP 3 BLOCK
LO OHMS SCALE  HI OHMS SCALE 83082

REFERENCE PICTURE

YELLOW/GREY == A __ |
YELLOW =t

Figure 7-15. Checking 5 Amp Alternator Stator

4 d
V4

AMPS
w
%

4

L/

0 1000 2000 3000 4000 5000 6000

RPM

B3106

Figure 7-15A. Alternator Output Curve

Set Ohmmeter on Low Ohms Scale.

1. Connect black ohmmeter lead to the yellow lead
of stator.

EJ10/15

Figure 7-16. Black to Yellow,
Red to Yellow/Grey (Step 1)

3. Disconnect red chmmeter lead from the stator's
yellow with blue stripe lead (leaving the ohm-
meter's black lead connected to the yellow lead of
stator).

NOTE

Set Ohmmeter Scale to Hi Ohms.

REFERENCE PICTURE
YELLOW

YELLOW/BLUE w&
STRIPE

BLAICK LEAD

Figure 7-17. Black to Yellow,
Red to Yellow/Blue (Step 2)
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Connect the ohmmeter's red lead to ground.
See Figure 7-18, Ohmmeter should show open
circuit (infinity). If ohmmeter shows any read-
ing, stator is shorting to ground.

REFERENCE PICTURE

YELLOW sy AL

Figure 7-18. Black to Yellow,
Red to Ground (Step 3)

RECTIFIER DIODE TEST

1. Connect one lead of ohmmeter to rectifier case
(ground) and other lead to yellow/grey stripe lead
of rectifier. Note reading. Reverse ohmmeter
leads or press polarity button. Note reading.
Reading on one check and no reading (infinity)
on the other check - diode is good; both readings
zero, diode is shorted. Both readings high, diode
is (open) defective.

OHMMETER LEADS MUST BE REVERSED FOR
EACH TEST OR PRESS POLARITY BUTTON

a. Repeat above test using yellow rectifier lead.
Reading on one check and no reading (infinity) on
the other check - diode is good; both readings high,
diode is open; both readings zero, diode is shorted.

b. Repeat above test using yellow/blue stripe lead.
Reading on one check and no reading (infinity) on
the other check - diode is good; both readings high,
diode is open; both readings zero, diode is shorted.

2. Repeat test procedure with chmmeter between red
lead of rectifier and yellow/grey stripe lead of
rectifier. Reading on one check and no reading
(infinity) on the other check - diode is good; both
readings high, diode is open; both readings zero,
diode is shorted.

a. Repeat test between red and yellow lead of rec-
tifier. Reading on one check and no reading (in-
finity) on the other check - diode is good; both read-
ings high, diode is open; both readings zero, diode
is shorted.

ELECTRICAL SCHEMATIC

B+
RED

o

YELLOW
AC

YELLOW/GREY
AC
CASE = GROUND:

YELLOW/BLUE
AC

43213

Figure 7-19. Three Phase Rectifier

b. Repeat test between red and yellow/blue stripe
lead of rectifier. Reading on one check and no
reading (infinity) on the other check - diode is good;
both readings high, diode is open; both readings zero,
diode is shorted.

ELECTRIC START SYSTEM CHECK

Battery must be fully charged. Check battery charge.
Recharge battery if necessary. Check battery con-
nections. They must be clean and tight.

STARTER WON'T CRANK MOTOR

1. Remove fuel pump for access to neutral start
switch terminals. Place gearshift lever inneutral.

2. Connect a voltmeter to point (1) Figure 7-21 on
neutral start switch. Press starter switch button.
Battery voltage should be indicated. No voltage
indicated, move meter to point (2) red lead on
terminal block. If voltage is indicated, disconnect
battery leads at battery. Disconnect starter
switch leads at points (1) and (2). Check switch
and leads for continuity and replace if defective.
See continuity check below.

3. Move meter to point (3) starter motor to neutral
start switch red lead. Make sure shift control
lever is in neutral. Press starter switch button.
Voltage should be indicated. If no voltage in-
dicated, neutral start switch may be out of ad-
justment. Check switch by manually depressing
switch button. If voltage does not indicate, check
for loose connections and replace neutral start
switch, if necessary. If voltage is indicated,
adjust start in neutral switch. See "Start in
Neutral Switch Adjustment' page T7-6.

4, Move meter to point (4). Press start switch but-

ton. Voltage should be indicated. If no voltage is
indicated, lead is open between point (3) and (4).

7-8 EJ10/15
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5. If voltage is indicated at point (4) on starter
motor and starter motor does not crank engine,
remove and test starter motor. See starter motor
removal and test pages 7-3 and T-4.

CONTINUITY CHECK OF STARTER SWITCH AND
LEAD ASSEMBLY

With ohmmeter set to low ohms scale, check con-
tinuity as follows:

NOTE

Battery leads must be disconnected at battery
and starter switch leads disconnected at
points (1) and (2), Figures 7-20 and 7-21.

1. Connect one lead of ohmmeter to point (1) and
other lead of ohmmeter to point (2). Press
starter switch button. Meter should show con-

BATTERY
POSITIVE
CABLE

63322

Figure 7-20. Switch Leads

tinuity. If meter does not show continuity, leads
or switch are open and assembly must be re-
placed.

2. Connect one lead of meter to point (1) and other

lead of meter to point (+). Press starter switch
button. Meter should show continuity. If meter
does not show continuity, leads or switch are
open and assembly must be replaced.

STARTER MOTOR

Reu\i J—r’—au«:x TO ENGINE GROUND

Nl

—

P {1

p———VOLTMETER

BLACK 10 GA.

RE?/lﬂ\GA HED-9G AR RED 10 GA.
X
o NEUTRAL START
SWITCH % =

RECTIFIER ASSEMBLY

12 VOLT
BATTERY

START SWITCH

Figure 7-21. Starting Circuit
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SECTION 8
MANUAL STARTER
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DESCRIPTION

The gear drive starter is a design employing the
principles of automotive type starters. The nylon
pinion gear slides upward and engages the flywheel
ring gear as the starter rope is pulled, and auto-
matically disengages when the motor starts. The
ratio between the pinion gear and the ring gear has
been selected to provide maximum cranking speed
with minimum pulling effort to ensure fast, easy
starting. See Figures 8-1 and 8-2. A lockout pawl
linked to the cam follower prevents manual starter
engagement if throttle is advanced beyond start po-
sition.

s LOCKNUT  STARTER g =
FOLLOWER 77 moummei FLYWHEEL |54
ADJUSTMENT 2 ' CREW [ RING GEAR |

UP AND
SPRING

Figure 8-1. Manual Starter

STARTER REMOVAL

1. Pull out rope and tie a knot to relieve spring
tension while removing starter handle. Remove
rope anchor from handle, and disengage rope
from anchor. See Figure 8-3.

o\ ROPE
% “""'""————.ANCHOR

HANDLE

W 22064

Figure 8-3. Removing Rope Anchor

MOUNTING
SCREW

WASHER
PULLEY TO SCREW

PINION

CUP AND SPRING i\
GUIDE ASSEMBLY

STARTER PULLEY
UPPER

HANDLE

ROPE
‘/ANCHOR

STARTER
PULLEY LOWER

g)\ SCREW (4)

REWIND
SPRING

WASHER
CUP TO SCREW

42809

Figure 8-2. Starter Components

10/18E.J
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2. Remove handle and allow pulley to slowly rewind
rope.

3. Loosen starter mounting screw, and back it out
of manifold while holding pulley and cup together
to retain rewind spring in cup. See Figure 8-4.

Figure 8-4. Removing Starter

SAFETY WARNING

BECAUSE OF TENSION RETAINED BY THE
REWIND SPRING, YOU MUST PROTECT
YOUR EYES BY WEARING SAFETY
GLASSES WHILE DISASSEMBLING AND RE-
ASSEMBLING MANUAL STARTER.

] NOTE

If starter is not to be disassembled, thread a
3/8"-16 nut on end of mounting screw to re-
tain pulley and spring in cup.

ROPE REPLACEMENT

1. Remove starter from manifold as described in
"Starter Removal."

2. Remove mounting screw and washer. See Figure

8-5.

3. Remove pinion spring and pinion from pulley. See

Figure 8-5.
4, Use a putty knife or other suitable tool to retain

spring in cup, and remove pulley from cup. See
Figures 8-6 and 8-7.

5. Remove four screws and separate pulley to re-
move rope. See Figures 8-T and 8-8.

If installing a new rope, cut length to 71-1/2
inches (1820 mm). Using a match or ciga-
rette lighter, fuse nylon strands at each end
for about 1/2 inch (12 mm). Rope ends must
be fused to hold properly in anchor and pulley.

EJiD/15

8-3

WASHER

PINION PINION

SPRING

CUP AND
SPRING GUIDE

PULLEY ASSEMBLY

REWIND
SPRING
OUTSIDE
END
LOOP

43457

Figure 8-5. Removing Screw, Washer
and Pinion

Figure 8-6. Removing Pulley From Cup
and Spring

PULLEY
SCREWS (4)

cup
WASHER

RECOIL
SPRING

SPRING LOOP
ENGAGES HERE

INSIDE

43459

Figure 8-7. Pulley Removed
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6. Tie knot in one end of rope (see Figure 8-8) and mum of 1/2 inch (12,7 mm) from cup. If correc-

engage knot in pulley. See Figure 8-8A. Assemble tion is necessary, allow rope to rewind on pulley.
pulley and torque screws to specifications. See Unwind rope from pulley one turn or as necessary
Section 2. to relieve spring tension. Recheck, if okay, tie a

temporary knot to relieve spring tension while
installing handle.

4. Thread rope through handle, and install in rope
anchor. See Figure 8-3. Press rope anchor into
handle and untie knot. Allow rope to slowly re-
coil on pulley.

STARTER DISASSEMBLY

1. Remove starter from manifold as described in
"Starter Removal," and thread a 3/8'"-16 nut on
mounting screw.

2. Clamp starter in a vise locating the mounting
screw between the vise jaws. See Figure 8-9.
Engage spring loop with a screwdriver, and pull
spring out of cup until fully unwound. See Figure

43460

Figure 8-8A. Rope Knot Installed in Pulley
7. Place cup washer in cup, if removed, and install
pulley. Rewind spring loop must engage pulley
as shown in Figure 8-T7.
8. Install pinion and pinion spring on pulley. See
Figure 8-5.

NOTE
Do not lubricate pulley or pinion. Figure 8-9. Pulling Spring From Cup
9. Lubricate mounting screw and washer with OMC 3. Remove starter from vise, and remove nut,
outboard oil and install through pulley, cup mounting screw and washer.

washer, and cup.
4. Remove pinion, pinion spring, pulley, rewind

10. Thread 3/8'"-16 nut on mounting screw to hold X
spring, and cup washer.

pulley and spring in cup until ready to install

starter on manifold.
5. Remove four screws, separate pulley halves, and

11. Wind rope on pulley in a counterclockwise di- remove rope. See Figure 8-T.
rection. See Figure 8-4,

CLEANING, INSPECTION, AND REPAIR
STARTER INSTALLATION 1. Clean parts (except rope) in solvent such as

Solvasol and dry with compressed air.
1. If installed, remove 3/8"-16 nut from mounting
screw. 2. Inspect rewind spring and end loops. If weak,
L . corroded or cracked, replace spring.
2. Hold starter pulley and spring in cup, and position
starter on manifold as shown in Figure 8-1. . Inspect pinion and pulley for wear, chipped or
Thread mounting screw into manifold and torque broken teeth.
to specifications. See Section 2.

(F]

4. Inspect cup for corrosion or damage.
3. Thread rope through lower motor cover, and pull

rope out all the way. With rope fully extended, 9. Inspect rope and replace if worn. Replace all
starter spring end must be free to extend a mini- worn or damaged components.
8"4 10/15E.3
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STARTER REASSEMBLY

1. Install rope in pulley as described in ""Rope
Replacement."

2. Lubricate rewind spring surface in cup lightly
with OMC Type "A'" Lubricant.

3. Position rewind spring in cup as shown in Figure
8-10. Place cup washer in cup. Install pulley
making sure spring loop engages pulley as shown
in Figures 8-7, 8-10.

PULLEY

SPRING
LOOP
ANCHOR

CUP AND
SPRING
GUIDE

ASSEMBLY

SPRING
LOOP

] s 43495

Figure 8-10. Spring Position in Cup

4. Install pinion on pulley. Lubricate mounting screw
with OMC outboard oil. Insert screw and washer
through pulley, cup washer, and cup. Thread
3/8"-16 nut on mounting screw.

5. While holding cup, use pulley to wind spring into
cup in a counterclockwise direction as viewed
from top of pulley. When excessive resistance
is felt, feed spring into cup through slot to re-
lieve spring tension. Continue to wind and feed
until outside loop end of spring is drawn against
cup. See Figures 8-7, 8-11.,

WIND PULLEY
™| COUNTERCLOCKWISE

6. Wind rope counterclockwise around pulley, and
install pinion spring. Install starter on manifold
as described in "Starter Installation.”

7. Pull rope out as far as it will go. With rope fully

extended, pull out loop end of starter spring,
spring end must be free to extend a minimum of
1/2 inch (12.7 mm) from cup.

See Figure 8-12,

REFERENCE
PICTURE

63137

Figure 8-12. Checking for Excessive Spring Tension

STARTER ADJUSTMENTS

With the gearshift in neutral and throttle in START
position, the lockout pawl should clear the highest
point on the starter pulley by .050" to .110" (1.27 mm
to 2,79 mm). See Figure 8-13. This is to allow the
motor to be started in gear. To adjust, loosen
locknut and turn adjustment screw in or out as
required. Tighten locknut and check starter
operation.

With gearshift in forward or reverse and throttle in
START position, starter should crank engine. Move
throttle to FAST position. Starter lockout pawl
should prevent starter operation.

I NOTE

To restart engine if running beyond throttle
START position, turn throttle back to SLOW
position and then advance to START position
to remove lash from lockout linkage.

080” MIN. PAWL ADJUSTMENT
(1.27 mm) i, ———SCREW
110" MAX.

(2.79 mm)
LOCKNUT

PULLEY

Figure 8-11. Winding Spring

EJ10/15
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Figure 8-13. Starter Pawl Adjustment
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THERMOSTAT

OVERBOARD WATER

INDICATOR

9.9/15 HP WATER FLOW DIAGRAM
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EVINRUDE 50 TO 1 OUTBOARD LUBRICANT
We recommend using EVINRUDE OUTBOARD LUBRICANT.

EVINRUDE OUTBOARD LUBRICANT is designed specifically for
Evinrude outboard motor use at a 50 to 1 gasoline to lubricant ratio for
engine break in and after break in, new and older models. This im-
proved lubrication is formulated to provide additional benefits such as:
exceptional lubrication, less varnish and combustion chamber deposits,
better spark plug life, good mixability with gasoline even in cold weather,
and reduction of pre-ignition.

I NOTE
If Evinrude Outboard Motor Lubricant should not be available,
see Lubrication Instructions Section 2.

USE ONLY THE RECOMMENDED LUBRICANT TO GASOLINE MIX-
TURE, REGARDLESS OF THE CLAIMS MADE FOR SOME OILS.

inrupDE

IHICANT

Vinrupe

UBRICANT |}

41w o e

:'.“ i il 4
A oanin ~ CX T
2 UL py.0am b

SAFETY WARNING

When replacement parts are required, use genuine OMC parts or
parts with equivalent characteristics including type, strength,
and material. Failure to do so may resultin product malfunction
and possible injury to the operator and/or passengers.

It is recommended that only genuine factory approved replacement parts
and accessories be used. Replacement parts not manufactured nor ap-
proved by Evinrude Motors, should not be used.

Failure resulting from use of parts or accessories other than those
manufactured or approved by Evinrude Motors, will not be covered
under warranty.
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EVINRUDE MOTORS, 4143 N. 27TH STREET MILWAUKEE, WIS 53216
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