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General Instructions

SERVICE RECOMMENDATIONS

Your new Master Service Manual includes all of the important general and
detail information on all Kiekhaefer Mercury Outboard Motor models. All material
is compiled from former service manuals, owners’ guides, service bulletins and
other sources, relative to individual Mercury engines, and brought up-to-date.
New and revised pages are added periodically to Franchised Kiekhaefer Mercury
Dealers only — to keep the book current. (Observe dateline at bottom of each
page.)

In preparation of this book, careful consideration was given to all adjust-
ment and service operations, maintenance and repairs which are encountered in
the operation of internal combustion engines, specifically the Mercury Outboard
Motor. In the text, ““suffix models” (e.g. Merc 1250BP, Merc 650-5, Mark 20H)
are included in the instructions for the basic model (e.g. Merc 1250, Merc 650,
Mark 20), unless listed separately.

The procedures followed are based on a general overhaul. Refer to the
dealer’s Mercury Parts Manual for all correct parts’ numbers. For tools, which
are referred to in this manual, see Tool Section IX, if the correct use of the
tool is in doubt. Specifications for all models are listed under ““Master Speci-
fications Chart”’, Section VIII.

IMPORTANT: Major repairs, particularly those which require extensive
disassembly or replacement of internal parts, should be done only where the
necessary factory-designed tools and equipment are at hand.

Section I - General Information Master Service Manual Revised Aug. 1969
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DIRECTIONAL REFERENCES

In this book, all directions are given as ‘‘right’’ or ‘‘left”
as they appear when viewing the boat from the stern (rear)

PORT

AFT or STERN (LEFTY

(REAR)

FORE or BOW
(FRONT)

STARBOARD
(RIGHT)

Figure 1. Directional References

looking toward bow (front). In marine publications, “‘right”’
is known as “‘starboard’” and “left’’ as ‘‘port”. (Figure 1)

RATING OF OUTBOARDS -MERCURY HORSEPOWER

Horsepower ratings for Mercury Outboard Motors are in
terms of standard horsepower, as recognized and used
internationally by the Society of Automotive Engineers,
the American Institute of Electrical Engineers, the
American Society of Mechanical Engineers and the
American Society of Civil Engineers for rating electric
motors, diesel engines, steam engines, marine engines
or any other prime movers.

A standard horsepower is defined as the amount of
energy required to raise 33,000 pounds one foot in ome
minute.

Not only are Mercury Motors rated according to this
world standard of horsepower, they are also rated at
safe, continuous duty ratings rather than flash peak
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ratings. This means that instead of being given a
horsepower designation based on the peak performance
of a new motor (a rating which that motor may not attain
again in normal operating conditions), Mercurys are
rated at the horsepower they’ll deliver month after
month, year after year.

Just as the definition of horsepower is unusual, so too
is the method of computation. The Engine Test Code of
the Society of Automotive Engineers standardizes the
computation of horsepower from the data obtained on the
dynamometer, or power-measuring device, correcting all
values to the power which the engine would produce at
sea level altitude and the 60°F (15.5°C) temperature.

It is in the choice of conditions at which the rated or
advertised horsepower shall be taken that various
manufacturers differ, some taking flash or peak readings
obtained during short bursts of full power operation,
while others are more conservative in using conditions
of steady operations at safe working revolutions per
minute,

Kiekhaefer Mercury rates its Mercury QOutboards at the
horsepower which they will develop when run under con-
tinuous duty at normal operating speed, holding a little
extra power in reserve for higher speed operation.

Then too, it takes more than rated horsepower alone to
provide top performance for the outboard user. Outboard
horsepower is measured at the engine crankshaft and
does not account for losses encountered in the exhaust
system or in the gears and bearings joining the crank-
shaft to the propeller. Here Mercury’s vacuum exhaust
and full-jeweled design insure that the largest possible
percentage of that rated horsepower reaches the propeller
without being lost in friction or in the exhaust system.
Then Mercury’s modern propeller design takes over to
convert that horsepower to the thrust or push needed to
propel a boat at maximum speed, the correct design of
the underwater structure minimizing bydrodynamic losses.

Section I - General Information



FUEL and FUEL MIXING PROCEDURE

It is recommended that regular leaded automotive gasolines
be used in Mercury Outboards which are equipped with
Thunderbolt Ignition Systems and Polar Gap Spark Plugs.
(Figure 1)

Some marine white gasolines have been known to give
trouble because of their very low octane number, thereby
causing detonation, or to their “‘dirty’’ components which
cause ring sticking and port plugging.

Regular gasolines are of a more closely-controlled, uni-
form quality and are readily available at any service
station or marina.

g 4

 §

o] s
J
-

Figure 2. Conventional
Spark Plug

Figure 1. Polar Gap
Spark Plug

Mercury Outboards with conventional ignition systems and
spark plugs (Figure 2) operate with higher plug temperatures
than those with Thunderbolt Ignition. This requires that
they be operated, preferably, on non-leaded, white fuels
such as marine or light aircraft or low-lead content gas-
olines.

Any Mercury Outboard Engine may be operated satisfactorily
on white gasolines of high quality known to have been
satisfactory in the past.

RECOMMENDED FUEL MIXTURE
Use only AUTOMOTIVE REGULAR or Amoco lead-

free premium gasoline in all engines which have

Polar Gap spark plugs. (Figure 1)

Marine white, automotive white, light aircraft or
Amoco lead-free premium gasolines are preferred for
oider Mercury Outboards with conventional spark
plugs. (Figure 2) If not available, use good grade
automotive gasoline.

AUTOMOTIVE PREMIUM gasolines should not be

used, since they contain harmful additives.

1. When using new FORMULA 50 Quicksilver 2-Cycle
Super Outboard Motor Oil, thoroughly mix one 12-ounce
can with each 5 gallons of gasoline (8 ounces with
each 3 gallons) in your remote fuel tank. (Figure 3)

Section I- General Information
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If using Formula 2 Quicksilver 2-Cycle Outboard Motor
Oil, thoroughly mix one 30-ounce can with each 6
gallons of gasoline or 15 ounces with 3 gallons in your
remote fuel tank.

3. In emergency, when new FORMULA 50 and Formula 2
Quicksilver Qil are not available, substitute a high
quality 2-cycle oil that is intended for outboard use.
Use manufacturer’s recommended gasoline-oil mixture.

CAUTION: The use of other than FORMUAL 50
Oil in the 50:1 ratio may cause piston scoring,
bearing failure or both.

Do not, under any circumstances, use multigrade
or other highly detergent automobile oils or oils
which contain metallic additives. This type of oil
may resull in piston burning, scoring or both.

OPERATION IN CANADA: Use 15 ounces of FORMULA
50 Quicksilver 2-Cycle Super Outboard Motor Oil to each
5 Imperial gallons of gasoline or 35 ounces of Formula 2
Quicksilver 2-Cycle Outboard Motor Oil to 5 Imperial
gallons of gasoline in the remote fuel tank. See your Mer-
cury dealer for approved oils in your area.

Figure 3. New FORMULA 50 Motor 0il

CORRECT FUEL MIXING PROCEDBURE

Observe fire prevention rules, particularly in the matter
of smoking. Mix fuel outdoors or at least in a well-vent-
ilated location. Mix fuel directly in the remote tank.

Measure accurately the required amounts of oil and gaso-
line. Pour a small amount of gasoline into remote tank
and add a small amount of oil (about the same amount as
gas). Mix thoroughly by shaking or stirring vigorously;
then add balance of oiland gasoline and mix again. Clean-
liness is of prime importance in mixing fuel, as even a
very small particle of dirt can cause carburetion trouble.

Revised Aug. 1969 Page 3



Always use fresh gasoline. Gasoline contains certain
gum and varnish deposits and, when kept in a tenk for
a length of time, may give carburetor trouble and cause
spark plug fouling.

BREAK-IN PROCEDURE FOR FUEL-OIL MIXTURE

CAUTION

1. New FORMULA 50 Quicksilver 2-Cycle Super
Outboard Motor Oil

For the first two tank-fulls, thoroughly mix two
12-ounce cans to each 6-gallon tank of fuel (or
one 12-ounce can to each 3-gallon tank of fuel).
After break-in, refer to ‘‘Recommended Fuel Mix-
ture”’, preceding.

2. Formula 2 Quicksilver 2-Cycle

Outboard Motor Oil
For the first two tank-fulls, thoroughly mix one
30-ounce can to each 6-gallon tank of fuel (or
15 ounces to each 3-gallon tank of fuel). After
break-in, refer to ‘‘Recommended Fuel Mixture”,
preceding.

3. Operate a new motor at J¢-throttle (2500-3500
RPM) for 2 hours. After 2 hours, the motor may
run at any speed, although sustained operation
at full throttle should be avoided for an add-
itional 8 hours.

NOTE: If using metric or Imperial measure, one U.S.
ounce is .03 liter; one U.S. gallon is .83 Imperial gal-
lon or 3.8 liters.

IMPORTANCE OF CONSISTENT FUEL MIXTURES

Carburetor idle adjustment is sensitive to fuel mixture
variations which result from use of different gasolines
and oils or due to inaccurate measuring or mixing. This

Page 4 Revised Aug. 1962

may necessitate frequent readjustment of the carburetor
idle needle. Be consistent. Prepare each batch of fuel
exactly the same as previous ones.

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

CRUISING FUEL ECONOMY

A special feature of 4 and 6-cylinder and Merc 350 models
provided far greater fuel economy than ever before provid-
ed on any outboard motor. This is obtained by a specially
designed linkage between the carburetor and ignition sys-
tem. It is automatically brought into operation by pulling
control lever back to give cruising speed 70 to 90 percent
of maximum speed. The special feature increases cruising
range (or miles per gallon) and reduces fuel consumption
(gallons per hour).

WARNING TO MERCURY OUTBOARD DEALERS AND
OWNERS

WARNING: The use of any other oil than Kiekhaefer
Quicksilver FORMULA 50 Oil in the 50:1 ratio may
cause piston scoring, bearing failure or both. The
motor warranty may be void if failure should occur
with the use of other oils in the 50:1 fuel-oil mixture.

Examination of outboard motors with scored pistons,
which have been returned to our Service Department,
show that the use of certain types of so-called “‘outboard
motor oils’” have caused piston scoring.

Do not -- under any circumstances - use multi-grade or
highly detergent automobile oils or oils which contain
metallic additives in any fuel mixture. This type of oil
may result in piston burning, scoring or both.

Section - General Information



QUICKSILVER 2-CYCLE ENGINE OIL

Good Ingredients And Proper Chemical Composition Are Basic Requirements ForQutboard Engine
Oil. Most Top Quality Automobile Qils Are Mot Acceptable For Qutboard Motor Service

A universal, all-purpose lubricant
to accommodate every conceivable
application requirement would certainly
have tremendous military and industrial
advantages. Yet lubrication engineers
continue to develop ever-wider varieties
of special lubricants for special appli-
cations like jetengines, Diesel engines,
firearms, speedometers, gyroscopes,
refrigerators, water pumps, air com-
pressors, electric
motors, electric generators, hydraulic

controls, hydraulic power systems, dif-

vacuum pumps,

ferentials, torque converters, transmis-
sions, power steering mechanisms,
chain saws, tank tracks, chain-and-
sprocket drives, power tools, calcula-
ting machines,
presses,
turbines, textile
machinery, steel
mill machinery,
fishing  reels,
clocks and wat-

typewriters, printing
steam

ches.
The familiar
words, e good

and proper’’, are
particularly ap-
propriate  when
applied to lubri-
cants, because
GOOD  ingredi-
ents of PROPER chemical composition
are necessary to achieve satisfactory
performance, reliability and service life
of the equipment in which a lubricant
is used. For example, in an automobile
such as you drive, the engine alone
requires three different kinds of oil,
depending upon sub-zero, cold or hot-
weather driving conditions.In the trans-
mission, at least two different kinds of
oil are used, depending upon whether it
is a conventional shift or an automatic
transmission. In the rear axle, at least
two different types of lubricantare used,
depending upon whether it is a conven-
tional or a “‘limited slip”’ differential.

Isn’t it reasonable that the high-
precision outboard engine, vielding more
horsepower per pound than any standard-
production internal combustion engine
and admired by the rest of the engine
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industry as a marvel of compactness
and durability, should require a special
lubricant?

Base oil quality is only one factor
determining the suitability of a lubri-
cating oil for any particular engine.
An oil rated as ““excellent’’ for auto-
mobile engines would most likely be
rated as ‘‘unacceptable” for outboard
motor use. One reason is that auto-
mobile engine oil contains a special
additive which is essential to protect
the very highly-loaded cam and lifter
surfaces in the valve gear of modern
engines from scuff and wear.

0Oil is exposed to high temperatures

in 2-cycle engines, and automobile

oil would break down to form harmful
deposits which may promote pre-igni-
tion.

Some automobile engine oils are
made so that they do not readily mix
with gasoline. This is desirable to
prevent dilution of sump oil but may
promote separation in a 2-cycle engine
fuel mix.

Gasoline-oil separation puts a layer
of oil at the bottom of the tank, with
gasoline at the top and various propor-
tions of gasoline and oil between. Since
the fuel pick-up is located at the bottom
of the tank, the engine may get a high
proportion of oil when the tank is full
and almost straight gasoline when the
tank is nearly empty. Therefore the
engine may smoke excessively and foul
plugs at first, then overheat and possi-

Master Service Manual
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bly score the pistons because the remai-
ning fuel oil.

There’s another reason why high-
quality automobile engine oils are un-
acceptable for outboard engine use: The
advent of high-compression, high-output
automotive engines presented new lub-
rication problems which necessitated
the addition of detergents to the oil for
the purpose of inhibiting varnish for-
mation and piston ring sticking. Most of

contains insufficient

the detergents used are metal com-
pounds.

In four-cycle
the oil is effectively confined to the
crankcase and very little leaks past the
piston rings into the combustion cham-
ber. In a two-cycle engine, the oil

automotive engines,

must be mixed
with the
oline and
practically all
of these me-
tallic deter-
gents enter the
cyIinders (above

gas-
SO

the pistons)
and form ash
deposits when
they come in

contact with the

hot surfaces of
spark plugs,
piston crowns and combustion chambers.
These deposits may become incandes-
cent on exposure to the combustion
flame, causing preignition and detona-
tion which result in piston crown burn-
ing, piston scuffing and cylinder wall

scoring. Frequently metallic deposits

bridge a spark plug gap so it cannot

fire.

Oil testing is a ceaseless operation
at Kiekhaefer Mercury, primarily to
keep in touch with developments in oil
refining and additives made by others
and to test our own modifications made
for the improvement of our oils.

To properly evaluate the suitability
of oils for various applications, it is
necessary tounderstand something about
the nature of oils. For example, no two
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wells deliver crude oils of identical
chemical composition. Crude oils are a
product of nature and,according to geo-
graphical location, vary in type such as
napthenic, asphaltic or paraffinic base.
Even beyond this, there are differences
in the composition of crudes from dif-
ferent wells in the same geographic
location. Consequently the processes
of refining oils vary between individual
refineries.

The oil refineries are doing a tre-
mendous job in the very complex pro-
cesses of blending, compounding and
refining oils to meet a more-or-less
uniform standard. Obviously a universal
lubricant standard is impossible, but
the art of compoundingspecial lubricants
has been developed to the extent that
standards set up for specific applica-
tions can be satisfactorily met with oils
of different basic types. However, to
find that an oil compounded for one
specific application is also completely
satisfactory for another application
would be pure coincidence.

Wrestling with this problem for the
past 20 years, the Kiekhaefer Corpora-
tion decided to conduct its own oil
processing, canning and marketing
operations, with standardization accom-
plished as follows:

1. Only one selected brand of par-
affinic base oil is used.

2. With this base stock, ashless
organic detergents, rather than
metallic detergents are blended
along with special chemical
ingredients necessary for rust
prevention and a unique addi-
tive to prevent the formation of
bacteriological slimes, a major
problem in some areas.

3. By marketing one quality-con-
trolled oil on a national basis,
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more consistent duplication of

results can be expected.

4. Until a few years ago, no oil
manufacturer had seen fit to
duplicate the general specifica-
tion set up for Quicksilver 2-
Cycle Engine Oils to accomplish
the following purposes -

a. To mix more readily with
gasoline and, once thoroughly
mixed, to stay mixed, even
when the tank is allowed to
stand idle for indefinite
periods.

b. To achieve superior lubri-
cating qualities.

c. To incorporate good anti-
sticking qualities which keep
piston rings working freely
in their grooves without using
ash-forming detergents.

d. To minimize carbon deposits
and port clogging.

e. To inhibit vamish formation.

f. To give best results with both
white marine gasolines and
with good quality regular
gasolines.

Many oil companies are making oils
very similar to the Quicksilver Oils
that we were making a few years ago,
and some of our competitors are selling
such oils under their own brand names.

These oils are, in general, inferior
to our current product which contains
a little less of the expensive ashless
detergent additive and appreciably less
bright stock. This last is a base oil
component which forms an adherent
layer over the surfaces of cylinder
liners and bearing components to pro-
tect them against wear and scuff. None,

at present, contains anti-slime addi-
tives, the reason being that some oil
companies have to squeeze the maxi-
mum possible profit from the oil which
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they sell, while we are satisfied to
make the best product possible, taking,
if necessary, little or no profit out of
it. Unlike the oil companies, we can
afford to do this, because oil is not
our primary product, and our principal
interest in making it is to allow our
engine customers to get the best pos-
sible performance from their outboards.

There are other advantages in using
Quicksilver Oils. Petroleum company
products, sold under the same names
in different parts of the country, do not
always contain the same additives and
base oils.

Oil companies save on freight by
distributing oils from their fields
nearest each market area. Mercury has
gone to great expense to determine
the type of oil best able to meet the
lubrication requirements of 2-cycle
engines and to pinpoint the exact type
of crude oil required to meet its speci-
fications. All Quicksilver 2-Cycle
Engine Oil comes from one same blend-
ing plant, and this is one reason why
they cost slightly more than ordinary
oils.

In Florida, Maine, Oregon, Missouri,
Texas — coast-to-coast and border-
to-border -- Quicksilver 2-Cycle En-.
gine Oils are the same product, a
proved product, made exclusively by
Kiekhaefer Mercury for Mercury Out-
boards. If you want the best results
from your investment in outboarding,
give your outboard ‘“‘good and proper”
lubrication with Quicksilver 2-Cycle
Engine Oils. Many competitive pro-
ducts have been benefited by the use
of these superior oils. What’s good
for Mercurys is better for other 2-cycle
engines. '
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QUICKSILVER ENGINE CLEANER

Kiekhaefer Quicksilver Engine Cleaner (C-92-47949-12) is
a new laboratory and field-tested blend of chemicals de-
signed to purge power-robbing deposits that accumulate
in gasoline engines. It eliminates costly dismantling of
the engine to remove carbon deposits caused by certain
types of gasolines.

Heavy carbon deposits in combustion chambers result in
spark plug burning, pre-ignition and reduction of RPM.

Quicksilver Engine Cleaner is effective in removing gum,

varnish and carbon from the following:

* Qutboards * (Chainsaws

* Inboards * Power Lawn Mowers
* Spowmobiles * Garden Tractors

* Other 2 and 4-Cycle Engines

Z
S}ncus

¢
"gine cle2”

o
Pon no ¢.07.47°F

Q S|rnish -
Sthon Rer?

Figure 1. Engine Cleaner (C-92-47949)

HOW TO USE

Run engine to normal operating temperature. Quicksilver
Engine Cleaner is most effective when engine is warm.
While operating engine at lowest RPM above stalling,
spray a sufficient quantity of Engine Cleaner into throat
of one carburetor. Allow engine to run until it is again
firing on all cylinders and repeat process for other sets
of carburetors. Next, flood entire engine thru carburetor(s)
and allow to stand for }>hour.

SEVERELY CARBONED ENGINES

Tilt engine in horizontal position and close as many in-
take and exhaust ports as possible by turning flywheel
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so that pistons cover ports. Spray Engine Cleaner thru
spark plug holes. Allow engine to set for not more than
a 6-to-8 hour period. After setting, place vertically
and pull starter over seveml times to remove excess
accumulation. Ready engine to run and repeat the reg-
ular cleaning process, as explained under ‘‘How to
Use’’, preceding.

ADDITIONAL CLEANING BENEFITS

Mix one can of Quicksilver Engine Cleaner to one (1)
gallon of fuel mixture. Run this special mixture until
depleted, then follow normal application as outlined under
“How to Use”’, preceding.

OTHER SUGGESTED USES
PENETRATING OIL

Quicksilver Engine Cleaner has a tremendous penetrating
and soaking action. Frees engines, which are tight from
rust and corrosion caused by submersion.

PROTECTION for SUBMERGED ENGINES

Emulsifies with water and gives protective coat to parts.
Remove water from engine and spray Engine Cleaner thru
spark plug holes. Turn engine over several times, allow-
ing it to drain into crankcase.

EXTERNAL CLEANER

Cleans and removes external marine growth, grease, oil
and dirt deposits from engines. Spray on and allow to
set for %-hour.

WINTERIZING

It is good policy to clean the combustion chamber of
engines with Quicksilver Engine Cleaner at time of win-
terizing, tuneup or (if engine has been in dealer storage)
before delivery in spring. Apply Quicksilver Storage
Seal (C-92-28143) for winterizing (after cleaning combus-
tion chamber).

Q‘JICKSIL\'En

~ Storage
Sea)

Figure 2 Storage Seal (C-92-28143)
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ANTI-CORROSION LUBRICANTS

ANTI-CORROSION OIL and GREASE

Quicksilver Anti-Corrosion Oil (C-92-39928A1) and Grease
(C-92-45134A1) are specially processed to provide a
good lubricating coat for all external moving surfaces,
such as propeller shafts, linkages, hinge pins, yokes,
swivels, etc, on outboard motors, stern drive units, 4-
cycle marine engines and for other 2 and 4-cylinder en-
gine applications.

WHERE TO USE
ANTI-CORROSION OIL

Throttle Control Shaft Flexible
Bushing OD to Steering

>

Throttle, Choke and Shift
Linkage & Swivels

Throttle Control Shaft Sq.

Reverse Lock Cam Surfaces

Thumb Screw Threads

Head Bolt Threads

Manifold Screw Threads

Reverse Lock Pivot Shaft

Exterior Nut, Bolt & Screw Threads

Reverse Lock Mechanism

XXX XXX |[X] X

DO NOT USE on ball, roller or needle bearings. Observe
the chart, below.

Both lubricants are non-conductors on electrical connec-
tions and are suitable for high temperature and high pres-
sure applications. The lubricant does not deteriorate,
dry out or harden under adverse conditions, and it is
easy to apply.

WHERE TO USE

ANTI-CORROSION GREASE
-

Gear Hsg. Cover & Wir. Pump
Cover Retainer Threads

Water Pump Cartridge Between
Insert & Housing

Propeller_Shaft Splines, Nut, etc.
Shift Shaft Splines

Shift Shaft Coupler Splines

| Engine Water Pump Seal

Tilt Tube to Swivel Bradket
Hinge Tilt Pins

Swivel Pins

>

MIX P XX X] X

LUBRICANT GUNS—~ -

Where Quicksilver New Multipurpose Lubricant (C-92-
49588) is to be dispensed, the Pistoluber Grease Gun
(C-91-37299) and Lube Gun (C-91-30500) speed the job.

Squeeze-grip design of Pistoluber Gun permits one-hand
operation. High pressure 12°’ (30cm) flexible hose attaches
easily to grease fittings on outboards and stem drives.
Multipurpose tube screws directly on lightweight gun to
prevent possible contamination of lubricant.

Lube Gun (C-91-30500) facilitates application on all
linkage and exterior moving surfaces on outboards, stern
drives, power mowers, chain saw parts and industrial
units, where all-purpose lube is specified by the manu-
facturer, and on boat trailer wheel bearings. Also for
application on Ride-Guide cables, shafts and other moving
parts of marine accessories which require external lubri-
cation.

OTHER MARINE LUBRICANTS

STORAGE SEAL

Protects interior metal surfaces during extended storage
periods. Quicksilver Storage Seal (C-92-28143) is applied
thru carburetor and spark plug openings.

MARINE CLEANER

Removes dirt, grease and scum from all boat and motor
surfaces, as well as from power mowers, automobile en-
gines, and grease-marked walls, floors and shop equip-
ment. Quicksilver Marine Cleaner (C-92-32182) is non-
flammable and leaves no odor nor insoluble residue.
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CORROSION and
RUST PREVENTIVE

Protects exterior metal surfaces from corrosion and rust
during use and in storage. Quicksilver Corrosion and Rust

Preventive (C-92-29152) also is handy to have around
home workshops.
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PRINCIPLE OF OPERATION - TWO-CYCLE ENGINES

Description

This brief description, ‘‘Principle of Operation’,
attempts only to make a simple comparison between a
2-cycle and a 4-cycle gasoline engine to familiarize
the individual who may not be acquainted with the
principles of internal combustion engines.

There are two basic types of gasoline engines: 1)
Those operating on a 4-stroke cycle (commonly known
as a 4-cycle engine), and 2) Those operating on a 2-
stroke cycle (2-cycle engine). The principal difference
between the 2 typss is that the 4-cycle engine (even
though only one cylinder) fires every other time the
piston reaches the top of its travel or stroke (away from
the center of the crankshaft). A 4-cycle engine may be
made up of more than one cylinder (generally 4, 6 or 8,

as in automobiles). It also has individual inlet and
exhaust valves for each cylinder.

Another basic difference of a 4-cycle engine is its
method of lubrication. In a 4-cycle engine, lubricating
oil for the bearings and piston is provided in a crank-
case, the clear gasoline is utilized for the fuel. In a
2-cycle engine, oil is mixed directly with the gasoline
fuel for lubricating the bearings and pistons. All Mercury

,Outboard Motors are of the 2-cycle principle.

OEFLECTOR SPARK PLUG EXHAUST

FUEL YAPOR DY-PASS

Two-Cyecle Principle

By contrast, the'piston in a 2-cycle engine acts
as both an inlet and exhaust valve. In starting a 2-cycle
engine, the crankshaft turns over and the piston rises,
assuming that the cylinder is filled with a mixture of
air and fuel which is compressed (squeezed into a small
space). Then, at its high point of travel, BTDC (before
top dead center), the compressed mixture is ignited by
the spark via the spark plugs. The resulting explosion
within the cylinder forces the piston down, exerting its
working energy to the crankshaft. During its upward
stroke, the piston has drawn a fresh charge of fuel and
air through the intake valve (which is in the center
main bearing) into the crankcase. This crankcase,
which is airtight, contains the crankshaft and con-
necting rod. On the downward stroke, the charge of fuel
and air, previously drawn in, is compressed and, when
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the piston reaches its maximum travel (bottom), an
exhaust port is uncovered on the side of the cylinder
wall through which the unburned gases escape, and the
pressure falls. An instant later, the momentum created
uncovers an inlet port on the opposite side, and the
fresh charge forces its way up from the crankcase and
drives the remainder of the unburned gases before it.
A projection on the top of the piston, on the intake
side, deflects the fresh charge and prevents it from
passing directly across the cylinder and out the exhaust.

Alternate Firing

On an alternate firing twin cylinder outboard motor,
one cylinder is delivering its power stroke while the
other is on the suction stroke. The firing order of the
pistons is governed by the utilization of a magneto
which is connected to one end of the crankshaft of the
engine. On every 180° rotation of the crankshaft, an
electrical spark is created by the making and breaking
of an electrical impulse through the breaker points and
transmitted to the spark plugs to fire the pistons alter-
nately. An offset cam, mounted on the crankshaft within
the magneto, opens and closes the breaker points to
produce this spark.

Therefore, the Jaistons which are connected to the
crankshaft at a 180" angle, and a power stroke delivered
at 180 produce the reciprocating motion which in turn
is transferred to the shaft to create the rotation motion
of the engine.

A simple explanation of the physics of motion in an
internal combustion engine may be had by observing
the use of a brace and bit when drilling a hole. The
arm and elbow move back and forth, but the hand goes
around in circles. The elbow corresponds to that of the
piston, the forearm would be the connecting rod and the
bracket is like the throw of the crankshaft.

In the Mercury 2-cycle engine, reed inlet valves are
used. They operate automatically in that they do not
open until pressure in the crankcase is low enough
to overcome reed tension. The rate of speed at which
the motor is operating varies the crankcase pressure
and regulates the degree of opening of the reeds. This
allows a more satisfactory performance throughout the
entire speed range of the motor, because the reeds only
open to the demand created at various motor speeds.

Cylinder Numbering and Firing Order

The 6-cylinder Mercury engine fires at 60° intervals,
giving 6 equally-spaced power impulses for each revo-
lution of the crankshaft; 4-cylinder engines fire at 90°
intervals, giving 4 equally-spaced power impulses for
each revolution; 2-cylinder engines fire at 180" intervals,
giving 2 equally-spaced impulses. Cylinders are numbered

consecutively from top to bottom, top cylinder being
No. 1. Firing Order:

Merc 700-600 & Mark 78A-78-75A-75 | 1-6-4-2-5-3
All Other 6-Cylinder Mercs 1-4.5-2-3-6
4-Cylinder 1-3-2-4
2-Cylinder 1-2
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BOAT PERFORMANCE AND PROPELLER SELECTION

DESCRIPTION

Following are some enlightening facts on boat per
formance for dealers and customers. Many times the
motor itself is blamed for inefficient operation when
actually it's the boat or installation of the motor on the
boat. If these facts are complied with and practiced, it
will result in fewer complaints of poor performance and
operating conditions.

BOAT PERFORMANCE

Boat Speed: Consult Boat House Bulletins for similar
boat size and loading. These boats and motors are run
with the best-suited propellers and with the optimum
setup (trausom height and tilt angle, usually with aft
position of center of gravity).

Effect of Center of Gravity Location: For maximum
speed, move weight aft until boat porpoises or is about
to porpoise. This reduces wetted surface to a minumum,
only the rear half of the boat bottom being wet.

Effect of Tilt Angle: The tilt angle should be set so
that cavitation is about parallel to bottom of boat. Speed
of boats, having center of gravity located forward, may
sometimes be improved by tilting engine out one pin
hole. (See figure, below.) This will tend to raise bow and
reduce wetted surface. If engine is tilted in, the boat
will ride with the bow down, wetting more of the bottom
and reducing speed. This will generally improve opera-
tion in rough water.

BOW DOWN

RIGHT!
PLANE OR EVEN KEEL
Effect of Transom Height: A greater transom height
will increase boat speed but makes cavitation more like-
ly. The effect of transom height on speed is slight at
low speeds (15-20 MPH) but important at higher speeds
(30-35 MPH and above).

Effect of Boat Bottom Condition: For maximum speed,
a boat bottom should be nearly a flat plane where it con-
tacts the water. It should be especially straight and
smooth in the fore and aft direction. Hook: The bottom
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is said to have a ‘‘hook’’ if it is concave in the fore and
aft direction when viewed from below. When the boat is
planing, this causes more lift on the bottom near the
transom and allows the bow to drop. This greatly increas-
es the wetted surface and reduces boat speed. A hook is
frequently caused by supporting the boat too far forward
to the transom while hauling on a trailer or during stor-
age. Rocker: A “‘rocker’ is the reverse of a ‘‘hook’ and
much less common. The boat has a rocker if the bottom
is convex in the fore and aft direction when viewed from
below. A boat with a rocker has a strong tendency to por-
poise. Surface Roughness: Moss, barnacles or other sur
face irregularities that increase skin friction of the boat

bottom will cause considerable loss of boat speed.

ROCKER
*“Hook”’ and “‘Rocker’’
Effect of Gear Case Exterior: Surface roughness of
the gear case, caused by barnacles or corrosion,can

easily cause a speed loss of 1 or 2 MPH on boats in the
30 to 35 MPH and higher class.

PROPELLER SELECTION

Propeller selection can best be made if approximate
boat speed is known or can be estimated. A propeller
should allow the engine to turn at the maximum recom-
mended RPM at the highest speed the boat will travel.

For light, fast boats, use the higher values. For
cruisers - - where the engine will operate for longer
periods near full throttle - - use the lower values. (See
Propeller Recommendation Chart, Section I1.)

QUICKSILVER PROPELLER PROTECTION

Flo-Torq Propeller Drive, exclusive with Kiekhaefer
Mercurv Outboard Motors, means safe, sure propeller
protection that adds to Mercury’s reputation for getting
you there -- and back! Compressed live rubber bushing
cushions normal loads...slips on impact to guard pro-
peller...eliminates the necessity for shear pins. Flo-
Torq Propeller Drive is an important safety feature . . . the
first unbonded rubber bushing propeller drive!

FUEL CONSUMPTION, MILES PER GALLON

For a planing boat the maximum miles/gallon is ob-
tained with an engine that will just plane the boat (1517
MPH) at full throttle. Larger engines or dual engines,
that will drive the boat faster, will give less miles gailon
(same as with automobiles).

A given boat and motor usually will get the mcst
miles/gallon at or near full throttle. Improper carburetor
setting can reduce the miles/gallon by 10 or 15 percert.
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WEATHER AFFECTS ENGINE PERFORMANCE

As explained in

Selection’’, this section, a combination of facts will
detract from boat performance and speed. There is
another factor which enters into this on a highly tech-

nical point.

Engineers have long known that weather exerts a
profound effect on internal combustion engines, therefore,
all horsepower ratings refer to the power which the
engine would produce at its rated speed under a speci-

{ied set of weather conditions.

The Engine Test Code of the Society of Automotive
Engineers (SAE) standardizes the computation of horse-
power from data obtained on the dynamometer, correcting
all values to the power which the engine would produce
at sea level altitude in dry air at 60 degree temperature
and a barometric pressure of 29.92 inches of mercury.

Rated HP

Horsepower Loss

Due To Atmosphere
Conditions

HORSEPOWER

IRPM Drop

‘‘Boat Performance and Propeller

ENGINE RPM

Due To p——

| Weather :

| |

L 1
Rated RPM

Summer conditions of high temperature, low barometric
pressure and high humidity all combine to reduce the
engine power. This, in turn, is reflected in decreased
boat speeds--as much as two or three miles per hour in
some cases. Nothing will regain this speed for the boat-
man, but the coming of cool, dry weather.

In pointing out the practical consequences of weather
effects, an engine, running on a hot, humid summer day
may encounter a loss of as much as 14 per cent of the
horsepower it will exert on a dry, brisk spring or fall day.
The horsepower which any internal combustion engine
will produce depends on the density of the air which it
is consuming; this density, in turn, depends on the tem-
perature of the air, its barometric pressure and water
vapor or humidity in the air.

Accompanying this weather-inspired loss of power
is a second and more subtle loss. At fitting-out time in
early spring, the engine was equipped with a propeller
which allowed the engine to turn at its rated r.p.m. at
full throttle. With the coming of the summer weather and
the consequent drop in available horsepower, this pro-
peller will, in effect, become too large. Hence, the engine
will operate at less than its rated r.p.m.

Due to the horsepower-speed characteristics of an
engine, this will result in further loss of horsepower at
the propeller with another decrease in boat speed. This
secondary loss can be regained by switching to a smaller
pitch propeller which allows the engine to again run at
rated r.p.m.

So outboarders can get the most out of their motors
under all type weather conditions, see the ““Propeller
Recommendation Chart’’, Section III for scientifically
selected propeller sizes to accommodate any and all
conditions.

This selection table is designed to enable the dealer
to choose the correct propeller for each case witha mini-
mum of trial and error.

THEORY OF PROPELLER PROPULSION

There are only twodimensions of a pro-
peller which concern the boat and motor
owner:

L. Propeller Pitch- The theoretical
propeller advances
through the water in vne revolu-
tion with no slip. (See figure
right.) The percentage of slip
varies considerably, depending

distance a

on the boat and load character-
1stics.

2. Propeller Diameter-The propeller
blade distance, tip of one blade
to tip of an opposite blade. (See
figure right.)
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HIGH-PERFORMANCE PROPELLER SELECTION

A boat-and-motor combination -- capable of 45 MPH or
greater with a standard propeller at an engine speed of
5200 RPM and standard transom height -- can be increased
1-te-2 MPH by switching to a High-Performance Propeller
that is 1 lower in pitch. This is necessary, because
High-Performance Pmpellers operate with less slippage.

Most boats will gain an additional 1-to-2 MPH with High-
Performance Propellers for each additional inch in tran-
som height, not to exceed 20}2’’ with a short shaft engine
or 25’ with a long shaft engine. High-Performance Pro-
pellers are designed to provide maximum speed at max-
imum transom height allowable.

All 6-cylinder gear shift and 4-cylinder Merc 800 and Merc
650 models should use the Heavy-Duty Propeller Shaft
with High-Performance Propellers when operating at tran-
som heights that exceed standard recommendations by
more than 1°° or in rough water. The Heavy-Duty Propeller
Shaft Assembly (A-44-46966A1) includes a new thrust hub
(A-46961A1) which also is available separately. This
propeller shaft is not plated, therefore, it requires a peri-
odic coating of Anti-Corrosion Grease (C-92-45134A1) on
the splines to prevent rusting.

High-Performance Quicksilver Propellers will not clear
the standard trim tab. If a trim tab is desired, No. A-
46399A1 must be used.

With a High-Performance Propeller, maximum speed nor-
mally will occur with the engine propped for 5300 RPM.
This setup is recommended for long, straightway endur-
ance marathons. By propping at a higher RPM, accelera-
tion will improve, but at a slight cost in top speed.

For short course racing, or where greater acceleration is
required, it is suggested that the next lower pitch pro-
peller be used to increase engine speed to approximatel:
5600 RPM.

Still another pitch should be dropped when drag racing tc
allow the engine to turn up to approximately 6000 RP).

It is recommended that the engine not be operated at
this speed beyond the duration of the drag.

The following information may be used as a guide for ini-
tial propeller selection:

1. Most 6-cylinder, single engine, conventional-bottom
boats (I and ] class) use either a 22°" or 24"’ pitch
Qropeller and run between 55 and 60 MPH.

Most dual engine, conventional-bottom boats (])

class) use 24’ or 26’* pitch and run between 60 and

65 MPH.

3. Special high performance (tunnel bottom) boats.
either single or dual engine installation, normally
will use a 26" or 28" pitch propeller and run 65 to
70 MPH.

NOTE: When operating engine above maximum recom-
mended RPM, or when used for racing, the warranty is
void.

!\')

The 14"’ diameter High-Performance Quicksilver Propel-
lers are designed for the standard lower unit gear housing
of 6-cylinder Mercury models built after 1962. The 13"’
diameter series is designed primarily for 4-cylinder Merc
650’s, however, they also have been used successfully on
6-cylinder engines in some cases. The 4-cylinder Merc
800 can effectively utilize either the 13" or 14"’ diameter
series, depending upon the particular application.

Refer to Parts or Service Manual for available propellers.

CUPPING PROPELLERS

““Cupping’’ refers to altering a propeller by rolling or
turning the trailing edge of the blade. The cup causes the
propeller to do more work on the water before it slides off
the trailing edge of the blade.

When a propeller is cupped, its effective pitch is in-
creased 17’ to 2.

There are two basic reasons for using a cupped propeller.

1 - If a standard propeller cavitates (thus allowing the
propeller to spin, as if in air, and providing little
thrust) when accelerating in a tight turn or above cer-
tain speeds on a straight course, this effect may be
greatly reduced or eliminated by selecting the next
lower pitched cupped propeller. This problem usually
exists with a boat bottom which has either a poor de-
sign, a large keel or an appendage that causes sur-
face air to feed into the propeller. The cup enables
a propeller to still produce thrust.

Cupping probably will not improve top speed, uniess
the boat suffers from wide-open throttle cavitation.
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2 - Finally, the engine or drive may have been instalied
too high on the transom in an effort to obtain higher
top speed. The propeller, then, draws down surface
air around the anti-cavitation plate, thereby impeding
planing the boat. Here, again, a cupped propeller is
required for good performance in a water-air mixture.
Top speed should be improved by going up on the
transom for less lower unit drag and installing a

cupped propeller.

A propeller may cavitate if boat reaches a relatively
severe angle of attack to the water when attempting to
plane. This may require a cupped propeller to achieve
planing. It may be necessary to go to the next lower pitch
cupped propeller for better acceleration without loss of
top speed.

Cupped propellers are listed in the charts in the Mercury
Parts Manual.

Section | - General Information



PREVENTIVE MAINTENANCE

LOWER DRIVE UNIT LUBRICATION

Periodically lubricate the lower drive unit with Quick-

silver outboard gear lubricant.

NOTE: All 6-cylinder engines, plus the Merc 500
and all 1962 and newer models use only Quick-
silver SUPER-DUTY Gear Lubricant (C-92-
52650) in the lower unit. Other (older) models
use Quicksilver Special Qutboard Gear Lubricant
(C-92-29409, 9 oz., or C-92-29415, 15 o0z.). In an
emergency, when these lubricants are not immed-
tately available, use extreme pressure marine
gear lubricant. Do not use regular automotive
grease in the lower drive unit.

1. Remove lubricant filler plug, located on right side of
gear housing just above skeg, then remove air vent
1), being
careful not to lose the accompanying washers.

IMPORTANT: Never apply lubricant to the lower unit
without first removing the air vent screw, as the in-

screw above anti-cavitation plate (Figure

jected lubricant displaces air which must be allowed
to escape, otherwise the gear housing cannot be com-
pletely filled as required.

. Insert lubricant tube into filler plug hole and inject
lubricant until excess fluid starts to flow out of air
vent screw hole, indicating that the housing is filled.

. Replace air vent screw first, then filler plug, taking
special care that the washer is in place under the head
of each so that water will not leak past the threads
into the gear housing.

IMPORTANT: Do not use regular automotive grease
in the lower drive unit. Use only Kiekhaefer Quick-
silver Gear Lubricant.

Grease
Filler
Hole

Figure 1. Lower Drive Unit Lube

Qertinan | - Ceneral Infarmation

LUBRICATION CHART - See Section VIII

25-HOUR CHECKUP

. Remove cowling.
. Clean entire unit thoroughly, including all accessible

powerhead parts.

Lubricate lower drive unit as instructed in paragraph
preceding.

Lubricate other points as shown in following illustra-
tions and lubrication chart, Section VIII.

. Remove propeller and inspect. Trim nicks and burrs

with a file, being careful not to remove more metal
than absolutely necessary. Inspect for cracks, dam-
aged or bent condition. Before reinstalling propeller.
lubricate propeller shaft with graphite grease or with
Grease (C-92-45134A1).

Quicksilver Anti-Corrosion

. Service spark plugs as instructed in Ignition Section

IV, ““Spark Plug Electrode Burning’’.

. Inspect spark plug leads and electrical leads for

damage or deterioration, particularly where insulation
comes in contact with metal parts. Be sure to recon-
nect each lead to its respective post.

8. Inspect fuel lines for damage or deterioration.

10.

11.

2.

Revised Aue. 1956

Inspect surfaces for damage or corrosion. Thoroughly
clean damaged or corroded areas and apply matching
paint. See Paint Chart in Tool Section IX.

‘-,..--'/

I3l

:,‘-

Figure 2. Swivel Pin Lubrication

Check entire unit for loose, damaged or missing parts.
Tighten or replace as required.

Service fuel filter on remote tank after every 100
hours of operation or whenever performance indicates
that this attention is needed, at least once a season.
Check controls. Be sure all connections and fittings
are in good condition, properly secured and correctly
adjusted. If equipped with steering handle, adjust co-
pilot if necessary.

Page 11



Reverse Lock
Lever

Figure 3. Ride-Guide Tube

13. On other than Thunderbolt Ignition models, ignition
breaker points should not be disturbed as long as en-
gine is operating satisfactorily. Servicing of dis-
tributor contact points should be done by Certified
Kiekhaefer Mercury Service facilities. If the points
are cleaned and adjusted at the time of the interseason
checkover, they will normally require no further attent-

ion for at least 100 hours of operation.

Figure 4. Throttle-Shift Linkage and Upper Shift Shaft

14. Check condition of starter cable. o

15. Replace cowling. & : 5

16. Battery maintenance and storage -- See Starter Section — e
VII, ““Electric Starter’’. Figure 7. Control Handle Lubrication

Page 12 Revised Aug. 1969 Section | - General Information



SPECIAL CARE REQUIRED

RUST PREVENTION

Prior to packing at the factory, new engines are ‘““fogged
out’ at the final test by injecting approximately 2 oz. of
rust preventive oil through the carburetor air intake. This
practice also is encouraged at times when engines are
not stored in a dry place or stand idle for a long period
of time. Use Quicksilver Storage Seal (C-92-28143).

When a motor is started after a length of time, following
fogging, it is recommended that the spark plugs be check-
ed and replaced, if necessary, as they may have become
fouled from the rust preventive oil. ’

PREPARATION FOR STORAGE OR SHIPMENT

In preparing the motor for storage or shipment, two pre-
cautions must be taken into consideration:

1. The unit must be protected against physical damage.
2. The unit must be protected from rust and dirt.

Original shipping carton is ideal for storage or shipment,
but if it is no longer available and a new container must
be made, it should be so constructed that weight of the
unit is supported by the clamp bracket. Also, suitable
blocking and bracing should be provided to hold the
motor securely in place regardless of position in which
container might be set. Opening should be sealed against
entry of dirt, but air vent should be provided to prevent
moisture accumulation through condensation. Before
placing motor in container, the following preventive
measures should be applied to protect external and inter-
nal parts from rust and corrosion:

1. Operate motor in water. Disconnect fuel line from motor
or turn off fuel shut-off valve and allow motor to run
at idling speed until it stops of its own accord, in-
dicating that carburetor or carburetors have run dry.
Drain fuel tank and fuel lines.

Remove cowling.

- Service fuel filters as instructed in Fuel System, Sec-

tion VI, ““Fuel Filters”’.

5. Lubricate lower drive unit as instructed in “Preventive
Maintenance’, this section.

6. Lubricate control linkage as instructed in Section VIII.

7. Remove spark plugs as instructed in Ignition Section
IV, ““Spark Plug Electrode Burning”.

8. Rotate crankshaft to position where number one (top)
piston is at bottom dead center position. This can be
determined by inserting a pencil or stick into the spark
plug hole. Apply about 2 oz. of Kiekhaefer Quicksilver
Storage Seal (C-92-28143) into the spark plug hole of
the No. 1 cylinder, allowing time for some of the lubri-
cant to drain into the crankcase via transfer ports.
Repeat this operation on remainder of the cylinders,
then install spark plugs and operate the starter vig-
orously to distribute Storage Seal around the inside of
the crankcase and cylinders.

9. Again remove spark plugs, clean and reinstall.

10. Connect spark plug cables. Be sure each cable is
connected to its respective spark plug.

11. Lubricate magneto or distributor adaptor and pilot.
(Figure 6 on Page 12}

& oo

Section 1 - General Information

12. Lubricate tilt lock lever.

13. Lubricate reverse locking cam on 4-cylinder engines
thru grease hole above anti-cavitation plate.

14. Clean the motor thoroughly, including all accessible
powerhead parts. Install the cowling and apply a thin
film of clean. fresh engine oil to all painted surfaces.

15. Remove propeller, apply graphite grease or Quicksilver
Anti-Corrosion Grease (C-92-45134A1) to the propeller
shaft and reinstall propeller.

16. Lubricate swivel bracket. (Figure 2 on Page 11)

17. Store and maintain battery. (Section VII, *“‘Starters’’)

IMPORTANT: When storing outboard motors for the
winter, be sure that all water drain holes in the gear
housing are open and free (and that flushing plug is
removed so that all water will drain out. Trapped water
may freeze and expand, thus cracking gear housing
and/or water pump housing. Check and refill lower
unit with Kiekkaefer Quicksilver SUPER-DUTY Gear
Lubricant (C-92-52650 for all 6-cylinder engines, Merc
500’s and all 1962 and newer models. [_C-92-29409 for
earlier models_)) before storage to protect against pos-
sible water leakage into gear housing, caused by loose
a@ir vent plug or loose grease filler plug. Be sure to
reinstall gaskets under screws, replacing damaged
gaskets.

ATTENTION REQUIRED FOLLOWING OPERATION IN
SALT WATER OR SILT

Operation in salt water or silt results in the accumulat-
ion of salt or mineral deposits in cooling system water
passages and around cylinder water jackets. Unless re-
moved regularly, these deposits will build up to the ex-
tent that circulation of cooling water becomes restricted
or cut off entirely. Also, the deposits act as head insula-
tors which reduce transfer of heat from cylinders to cool-
ing water. This condition will cause overheating, loss of
performance and perhaps serious engine damage.

Even though the interior surfaces of Kiekhaefer Mercury
Outboards are treated to resist corrosion, there remains a
possibility of a mechanical buildup of salt and silt de-
posits which no form of protective coating can prevent
and which can be eliminated only by occasional flushing
with fresh water. While there is no complete protection
known for exterior surfaces, there are ways by which
electrolysis and corrosion damage can be minimized. By
following the simple steps, l-thru-5, following, the life of
all exposed parts and decorative finishes should be ma-
terially increased:

1. When outboard is left on boat, it is recommended that
those models, equipped with anodic trim tabs or plates,
be left in operating position when moored. If partially
tilted out of water, the trim tab or anodic plate cannot
act as a galvanic corrosion inhibitor. Merc 100-75-40
models should be fully tilted out of water or removed
from boat.

2. Lubricate thumb screws (Figure 1) with Anti-Corrosion
Grease (C-92-45134A1) to ensure smooth operation.

3. Lubricate propeller shaft splines occasionally with a
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waterproof-type  lubricant  (Anti-Corrosion Grease), By following the preceding simple preventive main-

thus enabling the propeller to be removed easily. tenance operations at regular intervals, longer life
4. Entire powerhead can be sprayed with a coating of will be added to your motor when used in salt water.

s preaive oil, [USPsEy tn pedstl e e ATTENTION REQUIRED FOLLOWING COMPLETE

of all parts beneath the cowl. The exterior also can

be sprayed or wiped to prevent salt corrosion from SUBMERSION

dulling the finish.

Flushing motor Motor, which has been submerged, must be completely
5. Flu

disassembled for cleaning and inspection. This requires

a. Remove flushing plug (marked ““FLUSH’’) and the facilities and experience of Authorized Mercury Ser-
washer from flushing hole. vice facilities and should be accomplished as soon as
b. Connect flushing device (chart, following) and possible after recovery. Delayed action will encourage
attach garden hose coupling (Figure 1 page 14) rust and corrosion of internal parts. Emergency treatment
with hose. may be completed by following instructions under “‘Pre-
c. Turn on water but DO NOT OPERATE the out- ventive Maintenance”’, this section. This will temporarily
board while flushing. Water flow is strong enough retard rust and corrosion. Basically, the points to remem-
that flushing can be done with water pressure pro- Lsr aretheses
vided from the city water tap. DO NOT USE full
water pressure. 1. Recover motor as quickly as possible.
2. Wash entire motor with fresh, clean water to remove
2 mud, weeds, etc.
Model ik Bars ot 3. Get as much water as possible out of powerhead. Most
Merc 200 (2432536 & above) and All | C-48755A1 of the water can be eliminated by removing spark plugs
1969 & Newer 4 and 6-Cylinder .and operating manual starter with spark plug holes fac-
ing downward.
ﬁilstezdi?m‘({:eyl. Eqgires Bxeegt Those | Gaioon CAUTION: If motor does not turn over freely when
starter is operated, do not force. This may be an
Mark 5, KF5 A-21030A2 indication of internal damage such as a bent con-
necting rod or a broken piston.

CAUTION: If outboard must be operated while 4. Pour alcohol in cylinders first, as alcohol will dis-

flushing, in order to prevent damage to the water
pump impeller it will be necessary to use a Flush-
Test Device which attaches directly over the
intake holes in the gear housing strut and pro-
vides cooling water at this point. DO NOT OP-
ERATE outhoard above idle speed while flushing
with Flush-Test Device, or RPM cannot be con-
trolled. See your local Mercury Outboard dealer
for this device.

WARNING: When flushing, be certain that area
in vicinity of propeller is clear and that no per
son is standing nearby, to avoid possible injury.
It is advisable to remove propeller as a precau-
tionary measure.

d. While and after flushing, keep motor in upright
position, resting on skeg, until all water has drain-
ed from drive shaft housing to prevent water from
entering the powerhead via drive shaft housing and
exhaust ports.

MOTOR TROUBLES

If the cause cannot be determined, after checking out a
motor for erratic or faulty operation according to the
simple trouble-shooting procedure and Engine Trouble
Chart, this section, it is apparent that a major recondition-
ing of the motor is in order. On disassembly of the motor,

Page 14 Revised Aug. 1969

solve water—or use Quicksilver Engine Cleaner (C-92-
26845)--then lubricate all internal parts which can be
reached with engine oil. This is best accomplished by
injecting oil into spark plug holes, installing spark
plugs and operating manual starter to distribute oil.
If alcohol and oil are not available, insert a rod into
fuel check unit to open check valve and actuate primer
bulb, thus directing fuel flow into cylinders.

. Disassemble and clean engine as soon as possible.

Figure 1. Flushing Attachment (C-24789A1)

CAUSE AND EFFECT

inspect each part carefully. (Refer to specific sections
in this manual for repair.)

Causes of erratic or complete breakdown of a motor, due
to faulty or careless operation, follow:

Section I - General Information
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TROUBLE CHART

STARTING TROUBLE

Engine Won't Start but Spark OK:
A. If there is no fuel at carburetor, check for --

Empty gas tank

Clogged fuel filter
Restricted vent in gas tank
Defective fuel pump

Air leak in line from tank
Main adjusting screw closed
Clogged carburetor screen
Clogged or broken fuel line

B. If there is fuel at carburetor, check --

Flooding at carburetor
Choke not operating
Water in gasoline
Restricted carburetor jets

C. If there is flooding at carburetor, check for -

Choke out of adjustment

High float level

Float stuck

Excessive fuel pump pressure

Float saturated beyond buoyancy

High speed adjustment needle not seated
properly

&

Fuel and spark OK, check for --

Defective spark plugs
Spark plug gap set too wide
Improper spark timing
Water in cylinders

Poor fuel

ROUGH OPERATION

1. Engine Misfires at Idle:
A. Trouble may be in ignition, check --

Incorrect spark plug gap

Defective or loose spark plugs

Spark plugs of incorrect heat range

Sticking breaker arm

Incorrect breaker point gap

Breaker points not synchronized

Loose wire in primary circuit

Defective distributor rotor

Corroded or pitted breaker points

Cracked distributor cap

Leaking or broken high tension wires

Weak armature magnets

Worn cam lobes on distributor or magneto shaft
Worn distributor or magneto shaft bushings
Defective coil or condenser

Defective ignition switch

Spark timing out of adjustment

B. Trouble may be in carburetion, check --

Dirt or water in fuel

Reed valve open or broken

Incorrect fuel level

Carburetor loose at flange

Throttle shutter not closing completely

Throttle shutter valve turned to one side of]
placed wrong

C. Crankcase
Magneto adaptor flange worn out-of-round
2. Engine Misfires at High Speeds
A. Check for conditions under No. 1

Float loose or spinning on stem

B. Check spark for --

Weak breaker arm spring

Coil breaks down

Coil shorts through insulation

Breaker points improperly adjusted

Poor breaker point contact

Spark plug gap set too wide

Too much spark advance

Wrong type spark plugs

Excessive carbon in cylinders

Poor compression

Dirty carburetor

Lean carburetor adjustment

Crankcase magneto adaptor flange worn out-
of-round

3. Engine Backfires:
A. Through exhaust; check for --

Cracked spark plug porcelain
Carbon path in distributor cap
Crossed spark plug wires

Air leak at intake deflector
Improper timing

B. Through carburetor; check for --

Poor quality fuel

Air-fuel mixture too lean

Excessive lean or too rich mixture
Improper ignition timing

Engine pre-ignition

Improperly seated or broken reed valves
Improperly adjusted carburetor

4. Engine Pre-Ignition:
A. Check for ignition causes -
Spark advanced too far
Incorrect type spark plugs

Burned spark plug electrodes
Incorrect breaker setting
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B. Check for fuel causes --
Excessive oil in fuel
Poor grade of fuel
Lean carburetor mixture

C. Check for other causes, such as -

Excessive engine temperature
Carbon deposits in combustion chamber

ENGINE NOISES
1. Knocking in Powerhead:

Loose flywheel

Excessive bearing clearance

Spark advanced too far -- pre-ignition
Excessive end play

Out-of-round bearing journals

Bent or twisted crankshaft
Crankshaft broken

2. Knocking at the Connecting Rods; Check for --

Excessive bearing clearance

Worn connecting rod

Misaligned connecting rods and cap
Bent or twisted connecting rod
Worn crankshaft journals

8. Piston Noises; Check for -~

Excessive piston-to-cylinder bore clearance]
(worn)

Out-of-round cylinder

Loose piston pin

Carbon in top of cylinder

Piston pin bent

Excessive clearance at ring groove

Broken piston ring

4, Centermain Bearing; Check for --

Improperly installed (too high or too low)
Crankshaft striking reed stops

5. Gear Housing Noisy; Check for --

Propeller shaft worn or sprung
Bearing worn

Broken gears

Propeller hub rubbing gearcase cover

6. Gears; Check for --

Improperly fitted (too tight or loose)

Worn

Wrong conical angle

Incorrect back lash

Oil seal leakage (water in gear housing or no
grease in gear housing)

COMPRESSION LOSSES

1. Check for Compression Failures:
A. Engine performance shows up in -

Loss of power
Poor acceleration
Poor idle or no idle

B. Engine sounds indicate -~

Clicking -- broken piston ring or crankshaft
strikes reed stops

Knocking -- piston slap, broken piston or bad
bearing

Backfiring through carburetor -- reed valve

Engine miss at all speeds

Engine drops on one or more cylinders

C. A compression gauge shows --

Low compression reading, all cylinders
Low reading, one cylinder

2. Check Piston Ring Condition:

A. If rings are broken, cause may be --

Top ring striking ridge in cylinder

Worn ring grooves

Rings sticking in ring groove (gum-carbon-
varnish)

Insufficient ring tension

Insufficient gap clearance

Excessive slide clearance in ring groove

Undersize pistons

Scored, wavy cylinder walls

Overheating

B. If there is ring sticking, check --

Compression blow-by

Incomplete combustion

Engine detonation

Improper engine cooling

Insufficient ring land side clearance
Poor grade of oil or fuel
Carbon-gum-varnish

3. Check for Piston Failures:
A. If there are piston noises, check --

Carbon accumulations in head

Broken piston, skirt or ring land

Insufficient clearance at top of ring land
Out-of-round, tapered or worn cylinders
Excessive piston-to-bore clearance (worn)

B. If there is piston breakage, check --

Inadequate lubrication

Overspeeding -- wrong propeller, excessive
RPM

Water taken in thru carburetor or submerged

Pre-ignition

Engine overheating

Worn pistons

Eccentric or tapered cylinders

Warped cylinder sleeves

4. Check for Cylinder Failures:

A. If there is excessive wear (scoring), check
for --

Inadequate lubrication
Contaminated or poor oil
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Exhaust ports clogged with carbon {no power)
Incomplete combustion

Incorrect type rings

Improper cylinder finish

Hole in cylinder

Incufficient ring gap clearance

Distorted block and crankshaft

5. Check on Valve Beating for:

Incorrect reed valve setting
Broken or weak reed valve

ELECTRICAL FAILURES

1. Battery:
A. If frequent charge is necessary, check for --

Corroded battery terminals
Alternator grounded or shorted
Worn out, inefficient battery
Rectifier defective

Short circuit in charging circuit
Excessive use of electrical units
Short circuit in ignition switch

&=

If there is high battery water loss, check for--

Too high charging rate

Old, inefficient battery
Leaking battery cell

Worn out battery

Cracked case

Defective current regulation

o

If battery will not take full charge, check for-

Low water level
Worn out battery
Cracked case
Spilled electrolyte
Internal short circuit
Impure electrolyte

2. Starter Motor:
A. If there is excessive current draw, check fore-

Broken, jammed starter drive
Dirty, gummed armature
Shorted armature

Grounded armature or field
Resistance from engine
Misaligned starting motor
Worn armature shaft bearings
Misaligned armature shaft
Loose field pole pieces

B. If starter fails to operate, check for --

Poor battery ground

Jammed drive

Broken teeth on flywheel

Direct ground in switch

Solenoid dead or shorted

Burned contact points in switch
Improper seating brushes

High mica between commutator segments
Shorted armature

Shorted field or brushes

C. If there is excessive noise at starter, check
for -

Defective starter drive

Chipped or broken flywheel teeth
Insufficient lubrication

Worn armature shaft bearings
Misaligned starting motor

Loose starter mounting

Sprung armature shaft

D. If there are burned commutator bars, check
for -

Excessive arcing at brushes
Excessive battery voltage
Improperly seated brushes
Open circuited armature coils
Open field circuit

3. With Lights as Guide, If There Is Excessive
Voltage Drop, Check for --
Corroded, rusty grounds
Loose or corroded connections
Cracked, leaking wire insulation
Frayed, broken cable strands

4. With Generator as Guide, If Generator Fails to
Charge, Check --
Open circuit
Grounded wire in charging circuit
Grounded field coil
Short circuit in field

5. With Rectifier as Guide, If Rectifier Fails to
Put Out, Check for --

Defective rectifier

Broken wire

Generator -- no output (see above)
Burned, crossed battery leads

DISTRIBUTOR SYSTEM

With Ignition System as Guide:
A. If there is breaker point oxidation, check for--

High battery voltage

Resistor of incorrect capacity

High resistance in condenser circuit
Incorrect type ignition coil

B. If there is ignition coil failures, check for --

Extremely high voltage
Moisture formation
Excessive heat from engine

C. If spark plugs burn and foul, check for --

Incorrect type plug

Too rich fuel mixture

Engine pumping oil

Inferior grade of gasoline

Overheated engine

Too much carbon in combustion chamber
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HIGH GAS CONSUMPTION

1. When Trouble Is in Carburetor, Check for:
A. Flooding or leaking caused by --

Cracked carburetor casting
Leaking line connections
Defective carburetor bowl gasket
High float level

Plugged vent hole in cover

Loose float needle seat

Defective needle valve seat gasket
Worn needle valve and seat
Foreign matter clogging needle valve
Ridge worn in lip of float

Worn float pin or bracket

Float binding in bowl

High fuel pump pressure

B. An over-rich mixture caused by --

Choke level stuck

High float level

Warped or bent bowl cover
High fuel pump pressure

2. When Trouble Is in Fuel Pump, Check for:

Leaking around diaphragm cover
Lesaking fuel pump diaphragm
Warped check valves

Dirt, sediment in valves
Corroded valve seats

High fuel pump pressure

3. When There Is Fuel Loss, Check for:

Leakage at lines and connections
Leaking gas tank
Leakage at filler cap

4. When Trouble is Caused by Ignition Conditions,
Check for:

Incorrect spark timing
Leaking high tension wires

Incorrect spark plug gap
Fouled spark plugs
Worn breaker points
Faulty spark advance
Defective condenser
Weak ignition coil
Pre-ignition

5. When Trouble Is Caused by Poor Compression,
Check for:

Worn or broken piston rings
Worn pistons or cylinders
Sticking reed valves
Poorly seated reed valves

6. Check for Other Factors Such as:

Loose carburetor flange

Improperly adjusted or worn throttle linkage
Restricted exhaust system

Carbon in manifold

Overheating engine

Use of poor grade of gasoline

VALVE FAILURES

When Reed Valve Breaks, Check for:

Improper valve opening
Corrosion of reed valve
Poor valve seat

B. Caused by improper fitting due to -~

Distorted connecting rods

Mixed connecting rod caps

Dirt between bearing and connecting rod bore
Out-of-round, tapered or worn journals

Warped crankshaft or block

Excessive crankshaft end play

Scored bearing surface

Improper clearance

Use of wrong service tools

C. Caused by corrosion from --

Overheating
Storage in damp place
Water entering powerhead

D. Caused by improper operation, such as «-

Overspeeding

Spark detonation

Improper engine break-in
Racing cold engine

Use of wrong type, grade oil
Use of improper fuel
Improper spark timing

E. Caused by lubrication failures resulting from--
Excessive engine temperature

Insufficient engine warm up
Insufficient quantity of oil

BEARING FAILURES

Check for Premature Wear:
A. Caused by dirt from --

Careless service methods
Contaminated oil

COOLING SYSTEM TROUBLES

1. When There Is Internal Lecakage, Check for:

Loose cylinder cover bolts
Damaged cylinder cover gasket
Warped cylinder cover or block
Cracked cylinder wall

Porosity of cylinder head
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2. When There Is Restricted Overheating and Circu-
lation, Check for:

Pump impeller loose on shaft

Water inlet pipe rubber ring not in place
Pump blades broken or warn

Watetpump cartridge worn

Clogged water jacket passages

Water tube mislocated

Water tube cracked or corroded

Cover not securely tightened

3. Spark Conditions Caused by:

Incorrect ignition timing
Improper fuel mixture

Low oil level

Defective spatk advance linkage
Pre-ignition

ABNORMAL SPEEDS

1. Motor Speed Faster Than Normal:

Cavitation
Transom too high
Propeller clutch slipping

2. Motor Speed Slower Than Normal:

Carburetor out-of-adjustment
Too much oil in fuel mixture
Wrong oil in fuel

Wrong type gasoline

Spark plugs fouled

Wrong spark plugs

Propeller damaged

Tilt angle not correctly adjusted
Transom too high

Transom too low

Cavitation

Weeds tangled on gear housing
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OUTBOARD TUNEUP

Description

An engine tuneup is a service to put the maximum
capability of economy, power and performance back
into the engine and, at the same time, assure the
operator of a complete check and more lasting results
in efficiency and trouble-free operation.

. Each year tuneup of the modern outboard engine has

become increasingly important with improved power
and performance. Today, this increase in power and
performance has meant higher compression ratios and
new and improved electrical systems among other
advances in design.

It is advisable that the service technician follow a
definite and thorough procedure of analysis and cor-
rection of all items which affect power, performance
and economy to assure lasting results.

. The extent of engine tuneup usually is determined by

the amount of time since the last servicing of the
engine; however, specific servicing of items on the

engine should be performed at regular intervals, de-
pending upon conditions under which the engine oper-
ates.

Tuneup Sequence

Compression

Spark Plug

Carburetors

Fuel System

Ignition System

Starter Motor and Solenoid
Alternator and Rectifier
Internal Wiring Harness

9. Lower Unit and Water Pump
Adjustments Prior to Testing
Test Tank Procedure

Boat Test

. Additional Checks and Adjustment

P NO R

TUNEUP SEQUENCE SERVICING

. Complete tuneup should follow checks and adjustments

shown in “Tuneup Sequence’ immediately preceding.

. Changes to sequence of service outlined should be

minimized whenever possible.

. Tuneup is performed in 2 parts:

a. Maintenance and adjustments
b. Additional checks and adjustments
(1) Includes added instrument checkouts performed
with any of the modern compact units of service
equipment available for this purpose.
(2) Many checks and adjustments are included to
isolate and correct trouble located during tuneup.
(3) Always follow instructions for use of equipment
as provided by manufactarer.

. When conditions are uncovered which require major

corrective action, refer to appropriate sections of this
manual for detailed service information.

. The following item numbers correspond with item

numbers in “Tuneup Sequence’” preceding.

%1” Compression

Remove spark plugs.

. Install compression gauge in spark plug hole.
. Crank engine thru at least 4 compression strokes to

obtain highest possible reading.

Check and record compression of each cylinder.
Variation of more than 15 lbs. per sq. in. between
cylinders indicates that lower compression cylinders
are in some way defective, such as worn or sticking
piston rings and/or scored pistons and cylinders.
Compression check is important because an engine
with low or uneven compression cannot be tuned suc-
cessfully to give peak performance. It is essential,
therefore, that improper compression be corrected
before proceeding with an engine tuneup.

Mactar Qerviee Manual

6.

Cylinder scoring: If powerhead shows any indication
of overheating, such as discolored or scorched paint,
inspect cylinders visually thru transfer ports for pos-
sible scoring. It is possible for a cylinder to be scored
slightly and still have comparatively good compression.

*QUICKSILVER ENGINE CLEANER”

a. After determining that all cylinders are in good
condition,' remove engine components for checking
and servicing.

b. Place engine in horizontal position and soak com-

bustion chambers for not more than 6-8 hours with
Quicksilver Engine Cleaner (C-92-26845) to remove
carbon deposits.

c. Considerable time will be saved by servicing engine
components while powerhead is being soaked.

«27" Spark Plugs

CONVENTIONAL SPARK PLUGS

1.

Reoviced Ane 1040

Inspect each plug individually for badly worn elec-
trodes, glazed, broken, blistered or lead fouled porce-
lains and replace plugs where necessary. (Figure 1)

NOTE: Refer to spark plug diagnosis information in
“Ignition System’ Section IV for an analysis of plug
conditions.

. Inspect each spark plug for make and heat range. All

plugs must be of the same make and number or heat
range.

Adjust spark plug gaps to Specification Chart (Sect.
VIII) with a round feeler gauge.

CAUTION: Never bend center electrode to adjust gap.
Always adjust by bending ground or side electrode.
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2. Install spark plugs in engine with new gaskets and
tighten to 20 ft. lbs. torque. Improper installation is
one of the greatest single causes of unsatisfactory
spark plug performance. Improper installation is the

PORCELAIN result of one or more of the following practices:

" INSULATOR

INSULATOR CRACKS CAUSE RESULT

OFTEN OCCUR HERE

Insufficient Torque Compression loss. Early
(to fully seat gasket) plug failure.

SHELL Excessive Torque Reduced operating life.
Complete destruction
from inability to dissi-
pate heat rapidly.

" Dirty Gasket Seal High temperatures. Early
: | SR ROGPAEPR; Jflug failure. Compression
0ss.
¥ X -
SIDE ELECTRODE CENTER ELECTRODE Corroded Spark Plng Excesswe fugff tempera-
(BEND TO ADJUST GAP) FILE FLAT WHEN : Hole Threads tures. Early failure from
ADJUSTING GAP overheating.
DO NOT BEND!
3. Always use a new gasket and wipe seats in head
Figure 1. Spark Plugs - Conventional (Top) and clean. Gasket must be fully compressed on clean seats
Polar Gap (Below) to complete heat transfer and provide a gas tight seal
ap P P &

in the cylinder. For this reason, as well as the neces-
sity of maintaining correct plug gap, the use of correct
torque is extremely important during installation.

RADIO INTERFERENCE SUPPRESSION

1. Radio and ship-to-shore telephone interference can
be partially eliminated on 6-cylinder models (with-
out Thunderbolt Ignition) by using resistor type spark
plugs. DO NOT use resistor type spark plugs on 2
and 4-cylinder models with magneto ignition.

. A Resistor Cable Kit, which will eliminate the ma-
jority of interference originating in the engine’s
ignition system, also is available for 6-cylinder
models which do not have Thunderbolt Ignition.

3. Interference can be partially eliminated on 4 and 6-

cylinder models with Thunderbolt Ignition by installing
Bonding Kit, Radio Noise Suppression (A-47171A1).
4. It should be noted that the quality of the receiver,

(8]

POLAR GAP SPARK PLUGS

1. If spark plug center electrode is not burned back antenna location and radio frequency used determines
1/32* (.8mm) below insulator, it will function pro- the effectiveness of any suppression equipment.
perly. (Figure 1, bottom) Do not replace for other than
this reason. “3 " Carbureto rs

2. Be sure plugs being replaced are definitely misfiring;
deposit accumulation can be deceiving. FLOAT LEVEL AND DRCOP ADJUSTMENTS

1. Remove cowl.
SPARK PLUG INSTALLATION 2. Remove filter cover(s) and fuel filter(s).
3. Remove float bowl cover(s) and float(s).

1. Inspect spark plug hole threads and clean before in-

) NOTE: On electric models, it may be necessary to
stalling plugs.

remo ve slarter motor.

CAUTION: Crank engine several times to blow 4. Inspect carburetor bowl(s) for sediment, gum or varnish
out any material which might become dislodged deposits. If dirt, gum or varnish is present, it will be
during cleaning operation. necessary to remove carburetor(s) and clean, as out-

lined in Section V of this manual.
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5.

-~
.

Figure 2. Gauging Primary Lever

Invert float bowl cover. Distance from face of shoulderto
primary lever is 13/32", plus or minus 1/64”. (Fig-
ure 2) Bend secondary lever as required.

. Be sure needle does not stick in seat. Tip unit up-

right, and needle should move freely on actuating
primary lever.

Hold float bowl cover upright. (Figure 3) Distaace
between levers is %’’. Bend tab on secondary lever
as required.

Figure 8. Clearance between Levers

8. Check float(s) for deterioration and/or saturation.
9. Check that float spring measures approximately 3/32”

Page 22

from top of float (not insert) to end of exposed spring.
(Figure 4)

Master Service Manunal

10.

11.

12.

Place float in bowl on
float needle.

Float should spin free-
ly in bowl. If anything
restricts float move-
ment, correction should
be made, or flooding
will occur.

Install new gasket(s)
and replace float bowl
cover(s).

Figure 4. Carburetor
Float Assembly

2-CYLINDER MODELS

1. Clearance between choke shutter and carburetor must

not exceed .015'’ (.38mm) when choke is closed, or
engine will start hard.

It may be necessary to readjust the carburetor idle
mixture screw up to 1) turn with each change in
brand of gasoline to compensate for varying volatility
and differences in refining process.

4 & 6-CYLINDER MODELS

Hard starting is often traced to improper choke shutter
operation. Adjust choke linkage and choke retum
spring for fast, positive action of the choke shutters.

44" Fuel System

FUEL PUMPS - VACUUM TYPES
Mere 60-110 (Up to 1969 Models) (Figure 5)

1.
2.

Wash all parts carefully and inspect for wear or damage.
If old diaphragm shows any sign of deterioration,
replace with new.

Fuel

Ouﬂ ef\

Fuel
Inlet

Figure 5. Merc 110-60 Fuel Pump

3. Test check valves by blowing thru outlet hole. Air

5.

Revised Aug. 196Y

should be drawn thru valve but should close immedi-
ately when attempting to blow thru it.

. Test inlet valve by reverse procedure. If leakage is

encounted, replace check valves. See Section VI of
this manual.
Reassemble, using new gaskets.
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All Other Models (Figure 6)

FUEL LINES AND FILTERS

1. Wash all parts thoroughly and use compressed air to 1. Inspect fuel lines for kinks, leaks and restrictions

dry. and correct any defects found. If necessary, remove
2. Inspect each part carefully for wear or damage. fuel lines and blow out with compressed air to remuve
3. Replace pulsator diaphragm with new, if old dia- any foreign material. When reinstalling lines, be sure

phragm shows the least sign of deterioration.

. Be sure that valve seats provide flat contact area

that they are not twisted or kinked, thereby causing
restrictions.

for valve disc.

5. Tighten elbows and check valve connections firmly
when replacing.

6. Do not use Permatex on valve retainer gasket.

7. Check valves after reassembling fuel pump cover by

Fuel Outl et/\

2. Clean or replace fuel line filter elementls) as follows:
a. Remove filter cover(s) and element(s).
b. Wash parts in solvent and dry with compressed air.
3. Reinstall element(s)

NOTE: If a complaint of poor high speed performance
exists, fuel pump pressure test, described under “‘Add-
itional Checks and Adjustments’ in this section,
should be performed.

4. Brass fuel line fittings are available for replacing
damaged fittings or for shortening /2"’ diameter type
fuel lines. No special tools are required. Order from
following list:

A-22-33078 Brass Fuel Line Fitting, 1/4”°-18 thread
A-22-33074 Brass Fuel Line Fitting, 1/8’-27 thread
C-54-20386 Circle Clamp

One circle clamp is required for each brass fitting used.
Diaphragm

o~ “5» Jgnition System

1. Use equipment as directed by manufacturer. All
Check ignition components must be checked.
Vadlves a. Coil(s)

(1) Maximum Operating Amperage Test
(2) High Speed Test
(3) Secondary Continuity Test
(4) Surface Insulation Test
(5) Ground Test
b. Spark Plug Wires, Rotor, Distributor Cap
(1) High Voltage Leakage Test
(2) Continuity and/or Resistance Test
. Condeaser
(1) Capacity Test
(2) Leakage and Short Test

2. Breaker Points

a. Examine breaker points and clean or replace if
necessary. Contact points, with an overall gray
color and only slight roughness or pitting, need
not be replaced. Replace points which are burned,
badly pitted or have high resistance.

b. Where burned or badly pitted points are encounter-
ed, ignition system and engine should be checked
to determine cause of trouble so that it can be
eliminated. Unless condition which causes point
burning or pitting is corrected, new points will
provide no better service than the old points.
See “Ignition System’’, Section IV, for an analysis
of point burning or pitting.

c. Adjust points on 2-4 & 6-cyl. outboards with the
recommended synchronizing(degree) plate. Refer
to Ignition Sect. IV.

3. Resistors must be checked when 6-cylinder ignition
system is serviced. Engines, which have the ignition
by-pass, will start and run on all six cylinders, even
if one resistor is burned out; however, voltage to ignition

Fuel lnle’r\/

Figure 6. Fuel Pump for Most Models

blowing thru outlet hole. Air should be drawn thru
valve but should close immediately when attempting c
to blow thru it.

8. Check inlet valve by reverse procedure. If leakage
is encountered, check for free operation and accurate
setting of valves.

9. Wom or slightly warped valve will cause leakage.
Replace with new valves for more accurate setting.

10. When installing fuel line fittings, we recommend .
aviation Permatex for sealing. Apply sparinglv to
avoid clogging of fuel lines.

CAUTION: Do not use Liquid Neoprene on fuel
line fittings. Neoprene is recommended only for
exposed electrical connections. Permatex is
available thru all local hardware stores.

11. Reassemble fuel pump(s), using new gasket(s).

FUEL PUMP DIAPHRAGM

A defective fuel pump diaphragm is often mistakingly
diagnosed as ignition trouble. A tiny pin-hole in dia-
phragm will pemit gas to enter crankcase causing that
particular cylinder to wet foul the spark plug at idle
speed. At higher speeds, quantity of gas is limited and
spark plug will fire normally.
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“g” Starter Motor & Solenoid

coil is only }; normal voltage and engine may “‘miss’
under load.

STARTER MOTOR

Cleaning and Inspection

1.

10.

11.

12.

13

14.

15.

Be sure that battery is fully charged and at least
70 ampere hour capacity before testing starter motor.
Many starter motors are needlessly disassembled
when battery actually is at fault.

. With afully charged battery, connect a negative jumper

cable to upper ground teminal on side of starter
motor and a positive jumper cable to positive ter-
minal of starter motor. If starter still does notoperate,
remove for overhaul or replacement.

. Remove starter motor and disassemble.
. With starter motor completely disassembled, except

for removal of field coils, component parts should be
cleaned and inspected. DO NOT use grease dissolving
solvent for cleaning armature or field coils, as insul-
ation will be damaged.

. Test pinion gear and screw shaft. Pinion gear must

move freely on screw. Check pinion gear(s) to see
that it is not chipped or worn excessively.

Check that brush holders are not deformed or bent,
and will properly hold brushes against commutator.

. Check brush springs. If tension is insufficient, the

brushes will arc and wear very rapidly,

. Check condition of brushes. If pitted or worn to one

half their original length, they should be replaced.

. Check fit of armature shaft in bushing of drive end

plate. Shaft should fit snugly in bushing. If bushing
is worn, it should be replaced. Apply No. 20 oil to
this bushing before reassembly. Avoid excessive
lubrication.

Check fit of bushing in commutator end plate. If this
bushing is damaged or worn excessively, end plate
assembly should be replaced. Apply No. 20 oil to
this bushing before reassembly. Avoid excessive
lubrication. Lubricant forced onto commutator would
gum and cause poor commutation, with resulting
decrease in starter motor performance.

Inspect armature commutator. If commutator is rough
or out-of-round, it should be turned down and under-
cut. Inspect points, where armature conductors join
commutator bars, to make sure that it is a good firm
connection. Burned commutator bar usually is evidence
of a poor connection.

If any of the following conditions are found, starter

motor should be repaired as described in Section
VII of this manual.

. Reassemble starter motor and lubricate pinion gear

and screw shaft with Neo. 30 oil.

Check return spring for normal tension. Pinion must
return from engaged position smoothly and rapidly.
For more extensive starter repairs, see Starter Section

VIL

STARTER SOLENOID

Identification: Two types of starter solenoids are used

on
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Mercury Outboard Motors, the standard type and the
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switch type. Although they have the same general ex-
ternal appearance, the intermal construction is different
and they are not interchangeable.

For identification and test procedure on the starter sole-
noids, refer to Starter Section VII.

SOLENOIDS - SWITCH TYPE

A defective solenoid can be hard to detect if symptoms

are not known. Some of the symptoms are:

1. Engine will continue to run after ignition key has
been tumed off.

2. Starter continues to run after engine has been started.

3. Rough engine operation may be noted because current
travels from solenoid and resistor at same time.

4. Ignition coil overheats.

“7” Alternator & Rectifier
TESTING ALTERNATOR

Three types of rectifiers are used in Mercury Outboard
Motors: 1) Plate type, 2) diode type and 3) solid state
type. For identification of rectifiers and test procedure
for alternator and rectifiers, see Starter Section VII.

“8” Internal Wiring Harness

If trouble has been experienced with any of the electrical
components, the internal wiringharness should be checked
carefully. Check for frayed or chafed insulation and/or
loose connections between wires and terminal ends.

The hamess connector should also be checked for
possible corrosion and/or bent or broken electrical
“prongs”’. If any of these conditions exist, they must be
comrected before proceeding with the following tests:

SHORT TEST (See-Wiring Diagrams, Section VII.)

1. Disconnect internal wiring harness from electrical
components.

2. Using Magneto Analyzer, Scale No. 3, check for
centinuity between any of the wires in the hamess.
If continuity exists, harness will have to be repaired
o: replaced.

RESISTANCE TEST (See Wiring Diagrams, Section VIL.)

1. Turn selector switch of Vlagneto Analyzer to position
No. 2 (Distributor Resistance) and clip small red and
black leads together.

. Tum meter adjustment knob for Scale No. 2 until
meter pointer lines up with set position on left side
of ““OK”" block on Scale No. 2.

3. Unclip small red and black leads.

4. Using wiring diagram as a guide, check each wire for

resistance between harness connection and terminal

ends.

If resistance exists, harness will have to be repaired

or replaced.

[

.O|
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“9” Lower Unit & Water Pump

WATER PUMP

1. Remove lower unit and disassemble water pump.

2. Inspect impeller, insert, face plates and oil seals for
excessive wear or damage.

3. Component parts of water pump are relatively in-
expensive. If in doubt, it is better to replace than
risk serious damage to powerhead from overheating.

LOWER UNIT

1. Remove propeller and propeller shaft.

. Clean propeller shaft and interior of gear housing.

. Check propeller shaft for bent condition. If bent more
than .010”" (.254mm), it should be replaced.

. Check propeller shaft oil seal. Seal must be in good

condition to prevent water from entering gear housing.

. Check gears and bearings carefully for roughness

and/or excessive wear. If condition is questionable,
see Section III for complete disassembly and repair
of lower unit.

6. Inspect propeller. Minor nicks can be removed with a
file. If propeller requires repair, return to factorv or
one of the Mercury-authorized factory-equipped Quick-
silver Propeller Service Repair Stations.

7. Reassemble lower unit and install on motor.

8. Refill with specified lubricant.

> w 2

Ut

6-CYLINDER DIRECT REVERSING MODELS

Always inspect the 2 water valves (A-21-26491) in the
gear housing. Water valve end should be closed. If open,
deteriorated, tom or out-of-shape, replace.

“10” Adjustments
Prior to Testing

Refer to Section IV, “Ignition”, for timing, testing and
adjusting procedures required for any particular model.
Importance of correct timing and synchronization cannot
be over-emphasized, as a motor, even in excellent me-
chanical condition, will not perform satisfactorily unless
timing and synchronization are correct.

“11” Test Tank Procedure

The following procedure should be followed when testing
motor in test tank.

1. Keep test tank clean to prevent clogging of water
intake on engines being tested.

2. When testing any outboard motor in a test tank, it
is absolutely necessary that all exhaust gases are
drawn out of the tank. This is important, since the
gases will rise and enter carburetor, causing engine
to run erratically or, if severe, to actually stop engine.
Exhaust fan must be capable of removing at least
1,100 cubic feet per minute for larger horsepower
engines.

3. When testing Merc 200, Merc 110 or Merc 60 motors in
a test tank, a slight leanout may be noted. This condi-
tion exists because carburetion has been calibrated
for best boat operation and not for test tank operation.

Section I - General Information
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A slight choking action will correct this test tank
leanout.

4, Before installing in test tank, check and lubricate
swivel pin and linkage.

5. Install correct propeller and place motor in test tank.

6. If available, use customer’s remote fuel tank for
testing.

7. Start engine and check tell-tale water discharge hole.

8. Run at reduced speed until engine reaches normal
operating temperature.

9. \lake necessary adjustments (refer to Section IV for
particular model).

10. After adjustments have been completed, check for
any gas, oil or water leaks and correct if necessarv.

11. Electric Models:

a. Check starter motor amperage while cranking motor.
b. Check alternator output at the batterv.

12. Disconnect fuel line and run carburetors dry.

13. Remove engine and hold in upright position until
water has drained from drive shaft housing. i3e sure
that all water drain holes in gear housing are open so
that water will drain completely.

4127 Boat Test

Check boat bottom carefully before testing. Any marine
growth, or a “‘hook” or a ‘‘rocker’” in boat bottom, can
greatly reduce performance.

1. Mount motor on boat. (See Section VIII.)

2. Install remote control cables and check for proper
adjustment.

3. Electric Models:

a. Inspect battery and cables and perform necessary
service on these components.

b. Inspect for signs of corrosion on battery, cables and
surrounding area, loose or broken carriers, cracked or
bulged cases, dirt and acid, electrolyte leakage and
low electrolyte level.

c. Fill cells to proper level with distilled water or
water passed thru a “demineralizer”’.

d. Top of battery should be clean and battery fastened
securely in position. Particular care should be taken
so that tops of 12-volt batteries are kept clean of
acid film and dirt because of high voltage between
battery terminals.

e. For best results, when cleaning batteries, wash first
with a dilute ammonia or soda solution to neutralize
any acid present, then flush off with clean water.

f. Keep vent plugs tight so that neutralizing solution
does not enter cell.

g- Hold-down device should be kept tight enough to
prevent battery from shaking around in its holder,
but it should not be tightened to point where battery
case will be placed under a severe strain.

h. To insure good contact, battery cables should be
tight on battery posts. If battery posts or cable
terminals are corroded, cables should be cleaned
separately with a soda solution and wire brush. After
cleaning and before installing clamps, apply a thin
coating of New Multipurpose Lubricant (C-92-52650)
to posts and cable clamps to help retard corrosion.

i. If batterv has remained under-charged, check for
high resistance in charging circuit.
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j- If battery has been using too much water, battery
may be defective or undersize. (See Section VII -
Starters.)

4. Check fuel tank(s) for dirt. water and/or ‘‘stale’’ fuel.

NOTE: If any doubt exists, clean fuel tanks and refill
with fresk fuel before continuing test.

If other than Kickhaefer Mercury fuel tanks are used
see ‘13"’ Additional Checks and Adjustments.

5. If ;:iossible, boat should be tested with average gross
load.

6. Check motor tilt pin adjustment. Boat should ride on
even keel.

7. If motor is equipped with adjustable trim tab, tab
should be adjusted so that boat steers with equal ease
in either direction.

8. Check engine RPM at full throttle. RPM should be
within specified range (Section VIII. *"Master Spee-
ifications™). If RPM is not within specified ranwe.
check propeller pitch.

Higher pitch propeller will decrease RP\L, lower pitch
propeller will increase RPM.

413" Additional Checks
and Adjustments

Following tests are described herein for use as required
where either an abnormal condition, requiring further
checking, has been detected during Tuneup, or a specific
customer complaint exists:

Water Pressure (Use Water Pressure Gauge 91-3337A1)
Fuel Pressure (Use Fuel Pressure Gauge 91-30692)

Page 26 Master Service Manual
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WATER PRESSURE TEST (C-91-33371A2)

1. Water pressure in the cylinder block should be checked
whenever an overheating condition is detected or
suspected.

A large keel or other accessories located on the boat

bottom forward of the motor can cause what is mis-

takenly diagnosed as water pump failure.

3. A motor mounted unusually high on the transom can
also cause overheating. A solid, unrestricted water
flow must be delivered to the gear housingfor maximum
cooling and engine efficiency.

4. Install necessary fitting and water pressure hose on
the cylinder block and place water pressure gauge
in convenient position for viewing while operating
boat. Water pressure at full throttle under any running
conditions, i.e. tarning, maneuvering, etc, must be

5 psi (Ibs. per sq. in.) (.35kg/cm2) or more.
FUEL PRESSURE CHECK (C-91-30692)

1. Fuel pressure at the top carburetor should be checked
whenever insufficient fuel is suspected, or if other
than Kiekhaefer Mercury fuel tank is used.

Check “foreign’’ fuel tanks for the following:
a. Adequate air vent in fuel cap.
b. Fuel line large enough (5/16-t0-3/8"") (8-t0-9.5mm).
c. Filter on end of pickup too small or clogged, or fuel
pickup tube too small. Use 32-33909A4 Fuel Pickup
Assembly as a comparison.

]

2. Insufficient fuel supply will cause engine to run lean.
lose RPM or cause piston scoring.

3. The fuel pressure gauge should be installed at the end
of the fuel line that leads to the upper carburetor. Fuel
pressure must be 2 psi tlbs. per sq. in.) ((1tke cn=) or
more at full throttle.
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POWERHEADS ARE DIVIDED INTO SIX MAIN TYPES

1 & 2Cyl. Mark 7 Type

® Single: 5.5 cu. in. piston displacement

Bore and Stroke: 2’ X 1-3/4”*
Models: KF3, KE3, KD3S, KD3, KB3, KB2,
KB1A, KB1, K3, K2 and K1

® Twin: 11 cu. in. piston displacement

Bore and Stroke: 2"’ X 1-3/4”
Models: Mark 7, KE4A, KE4, KD4S, KD4, KBS5,
KB4, KB4-1, K5 and K4

1 & 2 Cyl. Split Crank-
Case Type

@ Single: 5.5 cu. in. piston displacement

Bore and Stroke: 2”° X 1-3/4”
Model: Merc 39

® Twin: 30 cu. in. piston displacement

Bore and Stroke: 2-7/8” X 2.3”
Model: Merc 350

@ Twin: 32.5 cu. in piston displacement

Bore and Stroke: 3’ x 2.3”
Model: Merc 350 (1966)

® Twin: 22 cu. in. piston displacement

Bore and Stroke: 2-9/16"" X 2-1/8”
Models: Merc 250-200 & Mark 28-28A

® Twin: 18.5 cu. in. piston displacement

Bore and Stroke: 2-11/32” X 2-1/8”’
Models: Merc 150-100 & Mark 15A-10-10A

® Twin:11 cu. in. piston displacement

Bore and Stroke: 2’ X 1-3/4"
Model: Merc 110

® Twin: 7.2 cu. in. piston displacement

Bore and Stroke: 1-3/4”’ X 1-.1/2”"
Model: Merc 60

2 Cyl. Mark 6 Type

® Twin: 7.2 cu. in. piston displacement
Bore and Stroke: 1-3/4”" X 1-1/2”
Models: Mark 6-6A, Mark 5 & KF5

2 Cyl. Mark 25 Type

® Twin: 19.8 cu. in. piston displacement
Bore and Stroke: 2.7/16"" X 2-1/8"’
Models: Mark 25-20, KH7, KG7, KF7 & KE7

4 Cyl. Models

@ Four: 60 cu. in. piston displacement

Bore and Stroke: 2-7/8”" X 2.3

Model: Merc 650
® Four: 44 cu. in. piston displacement

Bore and Stroke: 2-9/16"" X 2-1/8""

Models: Merc 500-450-400 & Mark 58-58A-55A
® Four: 39.6 cu. in. piston displacement

Bore and Stroke: 2-7/16”’ X 2-1/8"

Models: Merc 350-300, Mark 55-50-40-35A, KG9 & KF9
@® Four: 29.78 cu. in. piston displacement

Bore and Stroke: 2-7/64"" X 2-1/8”

Model: Mark 30

6 Cyl. Models

® Six: 93.5 cu. in. piston displacement
Bore and Stroke: 2-15/16* x 2.3”
Model: Merc 1100

@ Six: 90 cu. in. piston displacement
Bore and Stroke: 2-7/8”° x 2.3”’
Models: Merc 1000-950-900-850

®  Six: 76 cu. in. piston displacement
Bore and Stroke: 2-3/4’° X 2.1/8”’
Models: Merc 850-800

® Six: 66 cu. in. piston displacement
Bore and Stroke: 2-9/16”" X 2-1/8”°
Models: Merc 700-600 & Mark 78-78A-75A

® Six: 59.4 cu. in. piston displacement
Bore and Stroke: 2-7/16"" X 2-1/8"’
Model: Mark 75

GENERAL DESCRIPTION

The powerhead consists of:
1. Cylinder block and crankcase assembly.
2. Crankshaft and center main bearing assembly.
3. Connecting rod and piston assembly.
4. Crankcase end caps.
5. Manifold covers.
a. Intake and exhaust manifolds.

b. Cylinder block covers.

SPECIAL TOOLS
Refer to Section IX, Tools and Equipment, for special
tools and their applications.

POWERHEAD COMPONENTS

Components of the powerhead, such as carburetors,
magnetos, fuel pumps, filters, etc, are found in their
respective sections.

DISASSEMBLIES & REASSEMBLIES

For purposes of continuity, disassemblies and re-
assemblies of the powerhead, given on the following
pages, will exclude magnetos, carburetors, fuel
filters and starters as discussed in other sections.
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PART’S INSPECTION-HOW TO CHECK

Crankshaft
A. Check All Bearing Surfaces for Rust and Pit Marks

Clean rust off surfaces with a very fine emery cloth
(320 grit). Rust may leave only stain marks on the sur-
faces, but these may be easily removed.

If fingernail catches on rust pits when it is scraped
over surface, pits are too deep and part should be dis-
carded. Check also can be made with magnifying glass.
Crankshaft with deep pits must be replaced.

B. Check Shaft for Alignment

Place shaft on ““V"" blocks with top and bottom
bearing journals resting in V. Ends of crankshaft in V
must be of equal diameter. (See Figure 1.)

Place dial indicator on flywheel taper.

Turn crankshaft slowly. Dial indicator will show if
shaft is bent. Also check on center main bearing journal.

Figure 1. Checking Crankshaft

C. Check Throws for Alignment

Place dial indicator on center main journal. Adjust
to zero.

Move indicator to heavy surfaces of one of the throws
without upsetting first dial setting.

Adjust crankshaft so dial indicator reads ““0” (zero).

Without changing setting on dial indicator, move it to
other throw. Dial reading should be the same. Any
difference indicates number of thousandths shaft is
twisted. This is for shafts having same diameter center
journal as connecting rod journal; i.e. Mark 20, KG7, ete.

Note: To check sizes of bearing journals or cylinder
bores, always check against a new part.

(See Figure 2.)
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Figure 2. Checking Diameter, Crankshaft Bearing
Surfaces

Chatter marks on crankshaft bearing surfaces can be
seen with a good magnifying glass. These marks will
cause a sound like gear noise when engine is in opera-
tion. They resemble a very tiny washboard. This surface
condition can be repaired if a total of not over .001"’
is removed while eliminating marks. If both connecting
rod and crankshaft have chatter marks, a total of not
over .002’" on both parts can be removed. Use 320 grit
Carborundum cloth, 1 inch wide strips.

Caution: Always use “‘jacks’ or “‘blocks’ between
counterweights to prevent springing or breaking crank-
shaft when pressing shafts in or out of crankcases.
These can be made up from cap screws and nuts. Cut
to required length.

Connecting Rods

A. Rust Checks Explained for Crankshafts in Column 1
Will Hold True for Connecting Rods

B. Check Rods for Alignment

Lay rods flat on surface plate. If any light can be
seen under any portion of machined surfaces, or it has a
slight wobble on plate, rod is bent and should be dis-
carded. A special fixture (91-28441A1) checks rod
straightaess for all models. (See Figure 3.)

Note: Always count bearings when removing rods to
be sure that all bearings have been removed. Also count
bearings when assembling so that full complement has
been installed. Always rotate after installation, checking
that there is no binding.

In reassembly of pistons and connecting rods, check
that all parts, bearings, retainer, pins, etc, are thorough-
ly cleaned before reassembly.
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Figure 3. Checking Connecting Rod

Gears

If teeth are wom, pitted, chipped or broken, or if
comers are rounded, chipped or otherwise damaged,
replace gear.

Bearings

Needle bearings always should be replaced at over-
haul and when rust conditions are present. Caged needle
bearings also should be replaced at overhaul, or if they
have become wet and rusty. Bearings are relatively
inexpensive.

Ball bearings should be cleaned and dried before
checking.

With one hand, grasp the outer race firmly and, with
the other hand, attempt to work inner race in and out.
There should not be excessive play. Spin outer race
after lubricating with oil. Discard if bearing sounds or
feels rough or has ‘“catches”. Bearing should have
smooth action, no rust stains. Compare with new bearing.

INPORTANT: Always press cartridge type needle
bearings into part with the “‘lettered” side up, as
opposite side has a greater radius for better instal-
lation. Check bearings after installation to see that
they are free and not frozen or stuck because of im-
proper installation or tight fit. Inspect roller bearings
in particular and check that they are not worn. It is
recommended, when repairing motors, that they be
replaced, as they are relatively inexpensive.

Seals

Always replace oil seals when repairing, as they are
relatively inexpensive and can eliminate trouble at a
later date. Always lubricate oil seal inner lip before
placing over shaft to prevent seal lips from wearing off
on dry surface.

Gaskets

Always replace gaskets; never re-use, except in
extreme emergency. To clean smooth surface for new
gasket, use a wire hand brush, wire wheel on grinder or
sharp pocket or putty knife.

Pistons

A. CHECK PISTONS: SCORING, CRACKS, CARBON, ETC.

If pistons have been scored or metal has been dam-
aged, they must be replaced.

Section II - Powerhead
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Check piston pin bosses for cracks. Replace if cracked
or if piston pins are loose.

Inspect piston ring grooves for wear, burn and dis-
tortion. It is recommended that new piston rings be
installed unless old ones prove to be absolutely free

from cracks, burn, carbon or other abnormal wear. Rings
are inexpensive and replacement will insure good repair

and future operation. Pins, located in ring grooves,
prevent rings from rotating.

NOTE: Before replacing piston rings, clean out
grooves thoroughly, using recessed end of broken
ring. Also clean carbon and varnish deposits from
top sides of piston with soft wire brush or carbon
remover solution. When wire brushing top of piston,
do not burr or round machined edges.

Gum, vamish and softer carbon deposits can be re-
moved by soaking in a carbon remover solution (Gunk),
Bendix parts cleaner or others.

Piston skirt can be polished with crocus cloth to
remove burrs.

Piston Pins are not sold separately because of slight
variation in sizes and correct ‘‘fit”” into piston. Check
pin and pin boss, especially if engine has been sub-
merged. If pin is bent, it elongates piston pin boss when
removed. A new pin, thus, would fit loosely.

B. .015” OVERSIZE PISTONS & PISTON RINGS

The major purpose for oversize pistons and rings is
for salvaging scored cylinder blocks. Cost of reboring
scored cylinder walls is $5.00 per sleeve. If the score
is over .0075' deep, it cannot be effectively rebored
for future use.

The Service Department has oversize replacement
pistons and rings available for all larger bore engines.
Refer to Parts Manual under particular model.

The .015”" oversized replacement parts have been
accepted by the American Power Boat Association
(APBA) and are permitted, when used as part of Mercury
Outboard Motors, for use in stock utility or hydroplane
racing events.

Cylinders
Check cylinders for wear, using an inside telescopic
gauge and micrometer. (Figure 4)
On engines that show evidence of over-heating, bore
should be checked for out-of-round, .005’’-.006’’ maximum.
If sleeves have been scored, but not out-of-round,
or for some other reason sleeve is rough, it can be

Figure 4, Checking Cylinders
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polished with a cylinder hone. Polishing should be done
with finishing hone.

Carbon can be removed from top of cylinder with
closed cup brush.

NOTE: When sending
block in to Service Re-
pair Department for re-
boring .015” oversized,
tag properly as to which
cylinder is to be rebored.

Die cast cylinder blocks
cannot be resleeved,
as sleeves are cast
integrally and cannot be
removed. These can be
bored .015° oversize,
unless scored too deep.

Reboring charge  is
35.00 net per cylinder.
All  studs and covers

' must be removed or

extra charges will be
i Fee T made. QOversize  re-
i ] 4 L4 ! placement parts are
: »—W O e ermitted and accepted
,—’"Y_ IR W e gy the American Pgwer

Figure 5. Honing Cylinders Boat Association.

Exhaust Manifold Plate

[f an engine overheats, inspect exhaust manifold plate
for presence of foreign material restrictions in cooling
system and check water pump for failure.
Overheating conditions can cause . . .

1. Aluminum exhaust manifold plate to ‘‘burn” through

with subsequent water leak.

2. Stainless steel exhaust manifold plate to warp.

3. Manifold plate gaskets to burn.
Any of the above three conditions, if not corrected,
would adversely affect the water cooling system and
cause future trouble.

Cylinder Blocks

Inspect cylinder block thoroughly for cracks and
condition of cylinder bore. Remove carbon and varnish
with fine wire wheel on shaft in electric drill. Roughen
walls slightly to seat rings better. If grooved or scored,
hone bore with cylinder hone. If worn (maximum .005"’-
.006”"), rebore to .015” and install oversize piston and
rings.

Center Main Valve Type
Check that inside diameter is not sprung (especially
if the motor has been submerged).

Check wear from reed valves on face of block (in-
dentations). Reface on lapping plate after removing
locating pins to remove all mars on surface.
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Figure 6. Lapping Surface of Valve-Type Center Main
Bearing

Reed Valves

A. CIIECKING
Check for chipped, bent or damaged reed valves.

NOTE: Never bend a reed valve to obtain a setting,
as bending will cause leakage.

B. ADJUSTING

Adjust reed valves on valve type center main bearing
by setting reed valves squarely over their respective
openings and at ‘‘no preload’”. (This means that reed
valves do not adher tightly to seat but have a slight
opening, never more than .007"".) Place reed valve stops
in position evenly over reed valves. Tighten reed stop
screws. Check all 8 reed valves for proper setting. Set
reed valve stops (rockers) correct distance from top of
closed reed valve to bottom of reed valve stop as shown
in Torque Specification Chart on Page 2C of Section VIII.
One half of reed valves are left hand, other half right.
Left reed valves have extra radius cut into reed valve at
fastening end.

Reed Valve Settings

(Refer to “Reed Valve Opening” column in
Torque Specification Chart on Page 2C of Section
viiL.)

CAUTION: When replacing reed valves on bearing, be
careful to set left reed valve on left side of bearing. In
some cases, right reed valve can be set on left side to
obtain a “‘no preload” condition. This is passable as
long as valves have equal tension and flutter. Right and
left are determined by viewing from point (three holes)
end of valve stop.

IMPORTANT: Always check for proper opening. Larger
opening can cause breakage; smaller opening will not
allow sufficient fuel to enter at high RPii.

Test compression with Compression Gauge (91-29287)
If compression varies greatly from one cylinder to another,
it indicates cylinder is troublesome and engine should be
disassembled and checked. A variation of more than
15 lbs. per sq. in. between cylinders indicates the lower
compression cylinders are in some way defective, such
as worn or sticking piston rings and/or scored pistons
and cylinders.

Reprint Oct. 1963
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MARK 7 TYPE POWERHEAD
Disassembly

A. MODELS

1. Twins: Mark 7, KE4, KD4S, KD4, KB5, KB4, K5 &K4.
2. Singles: KF3, KE3, KD3S, KD3, KB3, KB2, KB1A,
KBI1, K3, K2 & K1.

B. CRANKCASE & CYLINDER BLOCK

1. Remove bottom cowl, protector rim, fuel tank, fuel
line and starter assemblies.

2. Remove 2 compression nuts on copper tubing from
exhaust manifold to cylinder water jacket.

3. Remove exhaust manifold from block.
NOTE: Newer style Mark 7 manifold can be separated
into 2 distinct parts if necessary, manifold outer half
and engine half, by removing 3 screws.

4. Remove steering handle bracket by unscrewing 4
Phillips head screws from underside of co-pilot disc.

5. To remove powerhead from drive shaft housing,
remove 4 Phillips head screws and 2 nuts to dis-
engage entire head.

Figure 2. Removing Piston Rings
C. PISTONS

1. Pistons are exposed and piston rings now can be
removed. Note their position in piston ring grooves.
Rings are held by 3 stops on top, in piston grooves.
Because of their low cost, always install new rings.

2. Remove piston rings with Piston Ring Expander (91-

24697). (Figure 2)

Remove lock rings with needle nose pliers.

With lock rings removed, piston pin can be pressed

out. Place Piston Pin Tool (91-30425A1) over piston

and tighten ““T’” handle screw on open end of piston
pin. Check that tool bar is in upper groove and that

“C’s” are lined up when removing piston pin and

that bar is in lower groove (nearest open end) to

install. Continue to turn down on handle of screw

until pin emerges on opposite side of piston (Figure 3)

IMPORTANT: Be careful to catch all roller bearings

and retaining washers in hand when pin begins to

e

Flél.;.l"'é l l:.’..(.)werhead on Powerhe;d Stand

6. Clamp Universal Powerhead Stand (91-24259) in vise
with small arbor protruding above jaws for clearance.

7. Set crankshaft spline on protruding splines of Power-
head Stand. (Figure 1)

8. Remove cylinder water jackets by removing 8 Phillips
head screws which secure jackets to cylinders. Be
careful of center water jacket rubber seal between
the 2 jackets.

9. At same time that water jackets are being pulled free
of block, lower and upper cylinders are free to be
removed from crankcase.

NOTE: When removing cylinders, take note of upper
and lower cylinders. Bottom cylinder always has 2
additional screw holes on bottom of flange. Observe
that exhaust ports of cylinders are always to left side -
of engine. Figure 3. Removing Piston Pin
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emerge from piston. Keep clean and free of abrasives
when replacing. Each piston pin journal has 20 roller
bearings.

NOTE: On KE4 and older madels, piston pin bearing
is cartridge type, retaining all individual rollers in
a cartridge.

D. CONNECTING RODS

L.

o

Remove connecting rod from crankshaft with Allen
Insert Socket Wrench (91-24112) or Connecting Rod
“T77 (91-22409). A standard 7/16’" socket wrench
with extension is required with the Allen Insert
Socket.

Remove both Allen screws, which hold connecting
rod cap, with Allen Socket Wrench, and connecting
rod can be removed. (Figure 4)

I'igure 4. Kemoving Connecting Rods

IMPORTANT: Be careful not to lose roller bearings
disengaging connecting rod from crankshaft. Each
connecting rod on crankshaft end has 28 roller bear-
ings. Be sure that each rod and cap are kept together
and marks on sides of rod and cap are matched!

. After both connecting rods are free of crankshaft,

crankcase bottom can be removed by taking out 2
screws which hold it to crankcase.
Crankcase bottom contains lower main roller bearing

(cartridge type), oil seal and seal retainer for crank-
shaft.

. Remove cartridge roller bearing from crankcase bottom

with Needle Bearing Drift (91-24739). Insert large end

N -

Figure 5. Removing Roller Bearing from Crankcase Bottom
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Figure 6. Removing Crankshaft

of tool from bottom side of housing, since bearing is
pressed in from top and has a shoulder on which it
seats. (Figure 5)

6. Take out 4 oval head slotted screws to remove crank-

Revised July 1961

case plate.

E. CRANKSHAFT

. Remove crankshaft from crankcase by removing lock-

ing screw which holds center main bearing from out-
side of crankcase. (IMPORTANT: This must be done

before attempting to force crankshaft out of crankcase.

. Place small reinforcing ‘“‘blocks’ or “‘jacks’” between

counterweights of crankshaft. This can be done with
small %4’ bolt and nut which will fit between counter-
weights. (Figure 6)

. Loosen nut to make tight fit to keep counterweights

from springing out-of-line when pressing shaft out
on arbor press.
Press shaft out of bottom of crankcase. (Figure 6)

. Use Needle Bearing Drift (91-24739) to remove cart-

ridge-type roller bearings from piston pin end of

Figure 7. Removing Roller Bearing Cartridge

connecting rod with needle bearing over sleeve.
Insert small end of drift into cartridge bearing and
press out.

. Crankcase contains 2 cartridge-type roller bearings

and one oil seal. Remove bearings with Needle Bear-
ing Drift (91-24739). Press out either from outside

Section II - Powerhead



or inside on arbor press, and be sure that crankcase
base is level and not on rear shoulder. (Figure 7)

NOTE: On KD4 and KB4 models, a spacer is located

between the 2 bearings. Spacer is removed with
bearings.

. After crankshaft is free of crankcase, center main

bearing can be removed from crankshaft by removing
2 Phillips screws which hold 2 halves which make
up bearing assembly. (Figure 8)

. Heeds of center main can be separated and removed

easily by loosening 4 reed stop screws. (Note: On
KD4 and older models, there are only 2 reed valves,
one top and one bottom.)

Figure 8. Removing Center Main Bearing

Reassembly

NOTE: See ““Parts Inspection - How to Check” at

beginning of Powerhead Section before reassembling.

A. CRANKSHAFT

1.

Section II - Powerhead

Place center main bearing on center journal of crank-
shaft, being careful to place opening for outer lock
set screw on proper side of crankshaft.

. Look at crankcase front, closed end up with screw

hole on left side, hold crankshaft with tapered and
threaded end up, then place bearing on shaft with
hole for lock screw on left side.

. Adjust reeds on center main bearing by setting reeds

squarely over their respective openings and tighten
each individual reed screw.

. Check all 4 reeds for proper setting, setting reed

rocker 5/32°" from top of closed reed to bottom of
rocker. (Figure 9)

IMPORTANT: Always check for 5/32°° opening.
Larger opening can cause breakage; smaller opening
will not allow sufficient fuel to enter at high RPII.

Figure 9. Adjusting Reeds

. Replace 2 cartridge roller bearings in top of crank-

case with Bearing Drift (91-24143). Place one of
cartridge bearings into top of crankcase with crank-
case setting on opposite (bottom) end on bed of
arbor press. (Figure 10)

. Insert tool with end marked ‘A’ (longer end) on top

of bearing and seat into place with press.

. Repeat same process with 2nd cartridge bearing,

using shorter end of tool marked ““B”’. (Note: On
KD4 and older models, replace spacer after lower
bearing is pressed in.)

IMPORTANT: Always insert cartridge bearings with
stamp markings up, since opposite side has more of

Master Service Manual

a chamfer. Check bearings after installation to see
that they are free and not frozen or stuck from im-
proper installation.

. To replace crankshaftassembly, again use bolt spacer

between crankshaft counterweights, as shown in

SRR

Figure 11. Installing Crankshaft
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10.

11.

13.

14.

16.

17.

18.

19.

iigure 11, in order to press crankshaft into housing
with arbor press.

. Place shaft into crankcase with tapered end down

(Figure 12), aligning center main bearing directly
with hole in crankcase block. Use steel rule to align
holes.

Press in until equal space is attained on each side
of center main bearing opening. (““A”" in Figure 12)
Space equally. There should be perfect alignment
to center threaded screw hole. (*‘B”” in Figure 12)

. Replace bottom roller cartridge bearing in crankcase

bottom (stamped side up) with same tool (91-24143)
to press in bearing until seated. (Figure 13)

Place neoprene seal in cap retainer for installation
on crankcase bottom. Always check that seal is
placed with lip towards drive shaft housing.

Place crankcase bottom on crankshaft and tap lightly
with mallet to seat.

5. Tighten 2 Phillips head screws with screwdriver to

hold bottom to crankcase.

Replace lock screw and external tab washer into
crankcase lockhole to centermain bearingand tighten
with wrench.

Check end play of crankshaft. End play should be
approximately .012"" to .014’" between shaft and
center main bearing.

Place assembled powerhead on splined Powerhead
Stand (91-24259).

Use oil seal sleeve (22403) to prevent damage while
installing upper crankcase oil seal over shoulder on
crankshaft. It should seat firmly around shaft and
into recess of crankcase. Lip of seal is toward crank-
case. Tap in place with body of Rotor Installing Tool
(91-24740).

B. CONNECTING RODS

1.

2.

=
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Always install new connecting rod piston pin cart-
ridge needle bearings on KE4 and older models.

Install bearing with Needle Bearing Jig (91-22408),
placing end with shaft upright.

Figure 12. Aligning Center Main Bearing

Master Service Manual

10.

11.

12.

13.

14.

Revised July 1961

Figure 13. Replacing Bearing (Crankcase Bottom)

. Place connecting rod piston pin bore on shaft, insert-

ing bearing on tool shaft over connecting rod.

. Set other end of tool, recessed end to bearing, and

press together. (Figure 13)

. Separate connecting rod cap from connecting rod by

removing 2 Allen screws.

NOTE: Watch knob markings on cap and rod for re-
assembly. Take one rod at a time so that rods and
caps will not become mismatched.

. Place small amount of MULTIPURPOSE Quicksilver

Lubricant (92-30239) on end of index finger and coat
each half of connecting rod bearing race to hold
roller bearings.

. Place roller bearings in greased race to hold 28

bearings, 14 in each half.

. Assemble rod to crankshaft with Connecting Rod Cap

Holder (91-24254). (Figure 14)

. Insert holder thru connecting rod top half and screw

into lower cap half, holding entire assembly with cap
separated from top half.

Lower assembly into crankcase and work crankshaft
around to one side.

Slip separated connecting rod over crankshaft journal
bearing surface, bringing cap up tight to fit and slid-
ing rod down to match cap.

Insert Allen screw in opposite side and use Allen
Insert Socket (91-24112) and extension to tighten.
Tighten each screw evenly, then torque to 90 in.
lbs, with Torque Wrench (91-25666) for perfect fit.
(Refer to Torque Specification Chart in Miscellaneous
Section VIIL)

Duplicate preceding procedure for other rod.

NOTE: Old style aluminum connecting rods on old
“K’ models, are no longer available and are replaced
by 604-33841 rod assembly. On single cylinder
models. crankshaft must also be replaced. On twin
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cylinder models, cranishaft must be cleaned and
gauged to be sure it is not undersize.

C. REPLACING PISTONS

L

11.
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Replace loose piston pin bearings with Piston Pin

Bearing Tool (91-24118). (Figure 15)

2. Slip bearing retainer washer onto tool sleeve.

2
3.

Coat sleeve with small amount of grease to holdroller
bearings, 20 for each piston pin bearing race.

Place bearings around sleeve, insert assembly into
rod and place other bearing retaining washer on
opposite side of rod.

Place piston over bearings (watch intake side of
piston), grooved side (sharp profiled side) to right,
facing open end of crankcase.

. Push out sleeve with punch part of tool from bottom

and set open end of piston pin on small end of piston
pin tool. (Figure 16)

Figure 14. Installing Connecting Kods

. Lubricate piston pin with MULTIPURPOSE Quick-

silver Lubricant (92-30239).

Press piston pin with palm of hand --if tight, tap with
mallet, being sure to support piston and rod assembly
so that rod is not bent while tapping--or use Piston

Pin Tool (91-24263).

. Repeat preceding procedure for other piston.
. Center piston pin so that piston pin lock rings fit

into piston pin grooves to hold pin in place.

Install piston rings with Piston Ring Expander (91-
24697). (Refer to Figure 2.)

NOTE: On “K” models, certain type pistons are no
longer available. If a replacement is required on a
twin eylinder model, replace both pistons with newer
style to keep a perfect balance for smoothness and
efficiency on intake and exhaust.

Master Service %anual

Figure 15. Replacing Piston Pin Bearings

D. REPLACING CYLINDERS AND WATER JACKETS

. Place a new cylinder gasket on face of crankcase.
. Set bottom cylinder with 2 drilled and tapped holes

to bottom and exhaust ports to left over piston.

. Compress piston rings with fingers when sliding

Figure 16. Replacing Piston Pin
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cylinder over piston. Place lubricatingoil in cylinders
and on rings to aid in installation-

Repeat procedure for top cylinder.

Place new water jacket gaskets on cylinders and
coat cylinders with permatex sealer to prevent water
leakage.

. Place new water jacket gaskets on spark plug open-

ings and coat gaskets with permatex.

Install lower water jacket.

Place rubber seal between upper and lower water
jackets, being sure to have water-tight seal.

. Install upper water jacket.
. Align cylinders on exhaust side to prevent exhaust

leakage.

Master Service Manual
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11. Insert and tighten 8 Phillips head screws to hold

both water jackets and cylinders to crankcase.

NOTE: On single cylinder powerheads, follow same
procedure as for Mark 7 type, preceding, with the
following exceptions. Crankshaft is pressed into
crankcase, but is placed in crankcase by hand. Crank-
shaft is held in place by crankcase bottom. An upper
and lower thrust washer take care of crankshaft thrust.
These also are set in.place. Cylinder and piston are
placed so intake side is on top and exhaust is down.
All other disassembly and reassemblyis same as 2-
cylinder Merk 7 type.
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A.

T

MARK 6 TYPE POWERHEAD
Disassembly

CYLINDER BLOCK

After removing top cowl, flywheel and magneto, re-
move magneto bearing housing cap and dished thrust
washer retaining bearing below housing cap.

. Remove key on crankshaft and loosen lock nut which

holds sealed ball bearing (left hand thread). (Figure 1)

NOTE: Do not strike crankshaft nut with hammer to
loosen or tighten.

. Remove 4 counter-sunk Phillips head screws from

top bearing housing assembly and pull assembly
from crankcase. {Figure 2)

Figure 2. Hemoving Upper Learing lHousing Assembly
4.
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Remove roller and sealed ball bearing in upper bear-
ing housing with Needle Bearing Drift (91-24739),
large end. (Figure 3) Press out from needle bearing
side, as this will press out sealed ball bearing.

. Press out roller bearing and oil seal from crankcase

lower end with Needle Bearing Tool (91-24715A1).
Use Arbor Press when pressingout bearings. (Figure 4)

Master Service Manual

Figure 3. Pressing Out End Cap Dearing

Figure 4. Pressing Out Lower Crankcase Bearing

IPORTANT: Be sure 2 screws from water inlet cap
inside pivot tube, attached to crankcase bottom, are
removed before pressing out crankshaft roller bearing.

NOTE: On Mark 64, new crankcase roller bearing
(31-28631)in crankcase mustbe pressed outof crank-
case because of presence of shoulder for bearing to
seat. Use Bearing Tool 91-247154 1.

. To remove water inlet cap installed in upper center

of pivot tube, remove 2 Phillips screws with Water
Inlet Cap Screw Driver (91-24279) while holding cap
to bottom of powerhead.

. Remove seal and water tube seal, same as in pilot

cap. (Note: Be sure to renew drive shaft seal in this
inlet cap on reassembly.)

NOTE: In emergency, if screwheads break off in
inlet cap, remove pivot tube by driving out 2 groove
pins (one each side) and heating crankcase with
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handle of screw until pin emerges on opposite side
of piston.

NOTE: Be careful when pin emerges from piston.
Roller bearings and retaining washers should be

caught in hand (17 roller bearings in each upper
piston pin race).

C. CONNECTING RODS

1. Remove hexagon head nuts, which hold connecting
rod bearing race together, with 5/16”" 6-point socket,
1/4"" drive. Hold bottom cap with Connecting Rod
Cap Holder (91-24281). Pull upper half of connecting
rod free, being careful of roller bearings. (Figure 5)

2. Turn crankshaft slightly to clear and remove connect-
ing rod cap with roller bearings. Roller bearings in
crankshaft race total 46 for 2 connecting rods. Count
all bearings to be sure that they are all removed.

3. Rematch rod and rod cap by reassembling immediately
with matching knobs.on same side.

5}

s

L+ ST ¢

ot = | A eed fiE=SEs CE )

Figure 5. Removing (and Installing) Connecting Rods
torch around pivot tube to free. Pull out pivot tube.
To replace tube, again heat to expand and press in
with arbor press.

8. Remove cylinder block cover, intake port cover and
cylinder block by removing screws, bolts and nuts
which retain them.

9. Intake portcover need only be removed for inspection
and cylinder block cover need be removed only to
clean sand or salt deposits from cooling passages
of block.

10. Remove upper end of brass shift cable guide tube at
right side of cylinder block by disconnecting at
bottom nut.

B. PISTONS

1. Remove piston rings from pistons with Piston Ring
Expander (91-24697).

2. Remove lock rings, which hold ends of piston pins,
with needle-nosed pliers.

3. Place Piston Pin Tool (91-24263) over piston with -
screw end set in lower end of piston pin. Check that R
tool bar is in upper groove when removing pin and Figure 7. Pressing Qut Crankshaft

in lower groove when installing pin. Tighten tee D. CRANKSHAFT

) ﬁ; y - 5 AR 1. Remove lock screw from side of crankcase which
: : holds center main bearing.

2. Before removing crankshaft and center main assembly
from crankcase, use a sharp scribe to mark center
main along center bridge radius of crankcase and a
vertical scribe mark to aid in realigning. (Figure 6)
This will allow faster and more accurate reassembly.

3. Use Powerhead Stand (91-24282) and place assembly
in arbor press upside down to force crankshaft out.
(Figure 7) Place “‘jacks’ between counterweights of
crankshaftto preventspringingand possible breakage.

E. CENTER MAIN BEARING

1. Remove center main bearing from crankshaft by re-
moving 2 clamping screws.

2. Loosen reed locating screws. Tap back of center
main bearing lightly with mallet to separate.

; m——— ; NOTE: See ““Parts Inspection - How to Check” at
Figure 6. Seribing Center Main Bearing beginning of Powerhead Section [ before reassembling.
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10.

11.

Section II - Powerhead

Reassembly

CENTER MAIN BEARING

Replace roller bearing cartridge in bottom of crank-
case journal with Needle Bearing Mandrel (91-29293)
on end of Bearing Installation Tool (91-24715A1).

. Insert bearing in crankcase bottom seat and press

against numbered side of bearing with arbor press
from inside of crankcase until seated on crankcase
shoulder. (Figure 8) Bearing should be about 3/32”
below face of crankcase.

. Replace seal in same manner as originally installed.

Lip of seal should be placed down toward pivot tube
end.

. Press oil seal in place from bottom of pivot tube

flush with end of crankcase with Center Main Bear-
ing and Lower Seal Tool (91-24282), cap on end of
tool. (Figure 9)

- Install water inlet cap (gasket, oil seal and rubber

water tube seal) on bottom of crankcase and inside

Figure 8. Installing Bearing in Crankcase Bottom

of pivot tube with long handled Water Inlet Cap Screw
Driver (91-24279)

. Secure water inlet cap with 2 lockwashers and Phillips

SCrews.

. Place Center Main Bearing and Lower Seal Tool

(91-24282) in vise and mount crankshaft on splined
end, employing it as a powerhead stand.

. Ready center main bearing to replace on crankshaft.

Separate 2 sections of bearing by removing 2 Phillips
head screws which hold hearing together. Loosen 4
hexagon head cap screws which hold reeds.

. Place bearing on center of crankshaft. Check that

center main bearing lock screw hole lines up with
hole in same side of crankcase.

Center and tighten 2 Phillips head screws which hold
bearing together.

Center reeds over openings and tighten screws on
reeds. Spacing on reed stopshould be as recommended,
7/64” from top of closed reed to bottom of reed
valve stop. (Important: Always check, as larger open-
ing can cause breakage, and smaller opening will
not allow sufficient fuel to enter.) Reed valve should

Master Service Manual

Figure 9. Installing Crankshaft Oil Seal

be set at no pre-load, valves not tight against center
main seat, slight flutter and equal tension.

8. CRANKSHAFT

. Again use “‘blocks’ or “‘jacks’ between crankshaft

counterweights when replacing crankshaft assembly.
Place shaft into crankcase with tapered end up and
align bleed hole in center main bearing directly in
line with bleed hole in crankcase and vertical scribe
mark which was scored in when disassembled. Use a
steel machinist’s rule. (Figure 10)

NOTE: The preceding alignment is very important
in order to secure prefect alignment for lock screw.
Watch alignment of tapped hole in center main bear-
ing with drilled hole in crankcase.

. Press crankshaft in until line scribed on center main

bearing (when removed) lines up with radius of center
bridge of crankcase. (Refer to Figure 10.)

. Replace roller cartridge bearing in crankcase bear-

ing housing with Needle Bearing Drift (91-24143).

|
|
l

Figure 10. Pressing in Crankshaft
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Figure 11. Installing Needle Bearing in Bottom of
End Cap

Press in with arbor press and seat flush with bottom

of end plate. (Figure 11)

(Figure 12)

NOTE: Top main needle cartridge bearing on KF5
engines below Serial No. 354021 use a 31-21711
needle bearing. This is a ground cartridge bearing

with .005°" smaller outside diameter. (Figure 13)

6. Install new white nylon sealed ball bearing which
eliminates the top oil seal. (Note: Old bearing has

black synthetic rubber seal.)

Figure 12. Installing Sealed Ball Bearing in Top of
End Cap

Page 14 Master Service Manual

5. Replace sealed ball bearing in crankcase bearing
housing with large end of Needle Bearing Drift (91-
24739), pressing down with arbor press to seat.

10.

11.

12,

Install new bearing housing gasket.

. Replace crankcase bearing housing on crankcase

and fasten with 4 Phillips counter-sunk head screws.

. Place hexagon castellated nut on crankshaft, line

up notch of nut with key way in shaft so that key
will fit and tighten nut (left hand thread). (Figure 14)
Place dished thrust washer on top of sealed bearing
with dished side down and install bearing housing
cap on crankcase bearing housing. Tap down with
mallet and secure with 4 Phillips head screws.
Check clearance between center main bearing and
crankshaft with feeler gauge. Should be at least
.010” to .015” clearance or an equal distance on
both sides.If this clearance is not sufficient, remove
end cap and loosen castellated nut and adjust shaft
in arbor press to attain proper clearance. (Note: This
crankshaft has no end play.)

Set and tighten center main bearing lock screw and
lockwasher in crankcase to hold center main bearing.
Bend down tabs on washer to secure.

C. CONNECTING RODS

1.

Open matched connecting rod race by removing lock
nuts which hold bottom cap to rod. Watch knob mark-
ings on cap and rod for reassembly.

. Place a small amount of grease on end of index finger

and coat each half of connecting rod bearing race to
hold bearings in race.

Place roller bearings in greased race to hold 23 bear-
ings (11 in one half of rod, 12 in other half). Place

lower half so knob markings now match.

31-21638 31-21711

round abrupt

' corner cormmer '

Figure 13. Bearing Types

Use connecting rod Cap Holder (91-24281) to hold
connecting rod cap while assembling rod to crankshaft.
Insert connecting rod bolts thru rod cap and place
rod cap in tool holder. Assembly is let down into
crankcase while working crankshaft around to one
side. Slip rod cap around crankshaft bearing surface
and insert connecting rod over connecting rod bolts.

. Secure with nuts, torquing to 80 in. lbs. with Torque

Wrench (91-25666) and extension. (Figure 15) (Refer
to Torque Specification Chart in Miscellaneous

Section VIII.)

D. PISTON ASSEMBLY

4.

Revised July 1961

. Slip bearing retainer washer onto tool sleeve with

Piston Pin Bearing Tool (91-24144).

Coat sleeve with small amount of grease to hold
roller bearings, 17 for each upper connecting rod
piston pin race.

. Place bearings around sleeve and insert assembly

into rod race. Place other bearing washer retainer
on opposite side of rod.
Place piston on connecting rod, observing intake

Section II - Powerhead



side of piston so that deep grooved top side of piston
is right, facing open end of crankcase.

5. Push sleeve outwith other part of tool and set piston

pin thru side of piston on top of tool.

6. Press in Piston Pin Tool (91-24263). Use Lower
groove of tool when installing piston pins. Center
the piston pin so that piston pin lock rings fit into
piston pin grooves to hold pin in place.

. Install rings with Ring Expander (91-24697).

8. After rings are in groove, they should rotate freely.

Lubricate rings, rotate and line with lock pins in
ring grooves. Repeat this process for 2nd piston.

E. CYLINDER BLOCK

1. Wipe lubricating oil on cylinder walls and on piston
rings with your fingers before installing cylinder
block on pistons.

~]

Figure 15. Torquing Connecting Rod Cap Serew

Figure 14. Flywheel Key Position in Lock Nut

2. Place gasket on crankcase, holding in place with
light coat of grease.

3. Place Piston Ring Compressor (91-24280) over pis-
ton rings, bottom cylinder. (Figure 16)

4. Insert bottom piston and rings into cylinder block.
Repeat on top cylinder assembly.

5. Fasten cylinder block to crankcase block with 6
hexagon head cap screws, flat steel washers and
nuts. Leave assembly loose until block is aligned
properly.

6. Set entire assembly horizontally on Powerhead Stand
(91-24282) in vise, rotating slowly.

7. When piston finds its own free way to cylinder, tighten
6 connecting bolts for proper cylinder alignment, thus
completing reassembly of basic powerhead. Figure 16. Compressing Piston Rings
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MARK 25 TYPE POWERHEAD

Disassembly
A. MODELS

1. 19.8 Cu. In. Displacement: Mark 25-20 and KH7,
KG7, KF7, KE7.
2. 14.89 Cu. In. Displacement : Mark 15 and KG4.

B. REMOVING POWERHEAD

1. Remove six 7/16" nuts which hold powerhead to
drive shaft housing.

2. Remove two 7/16"" cap screws and washers which

hold vertical shaft bracket and throttle linkage to

crankcase.

Pry powerhead loose from drive shaft housing.

Place powerhead on splined Powerhead Stand (91-

24259) held in a vise. (Figure 1)

C. CRANKCASE AND CYLINDER BLOCK

1. After removing magneto and carburetor, separate
crankcase from cylinder block by loosening six 7/16”

Ll

Figure 4. Removing Connecting Rods

nuts from assemblies. (Note: Do not strike crankshaft
nut with hammer to loosen or tighten.

2. Separate assemblies with putty knife between faces
if gasket forms a tight seal.

IMPORTANT: Do not damage facing of cither crankcase
or cylinder block.

3. Remove piston rings with Piston Ring Expander (91-
24697). (Figure 2)

Remove pistons from connecting rods.

Remove piston pin lock rings with needle nose pliers.
Press piston pin out of piston with Piston Pin Tool
(91-24263), placing round end of tool over piston and
centering opening over piston pin. (Figure 3)
Tighten ““T”" handle screw against open end (lower)
of piston pin.

| /-/

L '9. 1."'

o o

=1

NOTE: Be sure that tool bar is in upper groove of
tool when removing pin and in lower groove when
Figure 2. Removing (and Installing) Piston Rings installing pin.
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8. Continue to turn handle of screw until piston pin
emerges on opposite side of piston thru tool opening.
(Figure 3)

9. Repeat procedure for other piston.

NOTE: Be careful that all roller bearings and retain-
ing washers are caught in the hand when pin begins
to emerge. Count 22 bearings in each piston pin
journal.

10. Remove connecting rod lock nuts, which allow separ-
ation of connecting rod from lower connecting cap,

with 3/8’" socket.
NOTE: On KE7, KF7 and early KG7 motors, remove
Allen head set screw with Allen Insert (91-24745)
placed in 7/16”" socket or Connecting Rod “T”’
Wrench (91-24724).

11. Remove connecting rods from crankshaft. (Figure 4)

CAUTION: Again, be careful of roller bearings, 28
for each rod (25 for each Mark 25 rod )If needle bear-
ing is left in crankcase, it may score crankcase or
valve-type center main bearing when center main is
pressed out.

Figure 6. Removing Crankshaft

NOTE: After tool is in, tool caps expand and catch
bottom of inner race of bearing. Caps expand and
grip when applying pressure to handle.

3. Remove shims beneath ball bearing, if used.
4. Place crankcase bottom face down on bench and tap
oil seal out of large opening with screwdriver.

E. CRANKCASE

1. Remove centermain bearing locking screw from crank-
case to allow removal of crankshaft.

2. Screw flywheel ratchet nut or lock nut temporarily on
crankshaft to protect threads. (Figure 6)

3. Place “‘block’ between upper counterweights before
pressing crankshaft out to prevent springing shaft.
(Figure 6)

4. Place crankshaft upper connecting rod journal and
counterweight over reed valve stop screws to obtain
even pressure when pressing out. (Figure 6)

5. Center crankcase on arbor press plate so that shaft
will protrude thru plate opening when being pressed
out.

Figwe 5. Removing Crankcase Bottom Ball Bearing

IMPORTANT: Immediately after disassembling rod
from crankshaft, rematch cap and rod to be certain
that they are not separated or mismatched on re-

assembly. Rematch with nub markings on side of cap -
o
cmd rod. Erat

12. Use Needle Bearing Drift (91-24726) to remove cart-
ridge-type roller bearings from piston pin end of
connecting rod. Place sleeve of tool upright, leaving
connecting rod with needle bearing over sleeve.

13. Insert small end of drift into cartridge bearing and
press out.

D. CRANKCASE BOTTOM

1. Remove two 7/16’’ nuts and tap on edges of crank-
case bottom with mallet to separate from crankcase.
2. Insert handle end of Ball Bearing Puller (91-24722)
thru top of crankcase bottom, compressing tool caps
so that tool will enter bearing, and remove ball bear- P -~ ’
ing from crankcase bottom. (Figure 5) Figure 7. Removing Upper Roller Bearing - Crankshaft
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LL.

A.
1

Section II - Powerhead

Pry out top oil seal from top of crankcase with screw-
driver.

Remove upper ball bearing from crankcase with Ball
Bearing Puller (91-24722).

Press down on large end of Needle Bearing Drift
(91-24726) from top of crankcase to remove upper
roller bearing. (Figure 7)

IMPORTANT: Upper roller bearing can be pressed
out only one way -- top into crankcase.

. Place crankshaft on Powerhead Stand (91-24259).

. Remove center main bearing by removing 2 Phillips

head screws in bearing with Screwdriver (91-24279).
(Figure 8)

Tap side (solid section) with mallet to separate
halves of reed valve cage.

NOTE: On Mark 20H, center main bearing can be
separated from crankshaft by removing 2 screws
which hold bearing halves together. Rear half has a
large stepped dowel which holds % of split race of
bearing. Tap lightly to remove. Place entire assembly
on horizontal in vise when removing bearings. Remove
locking ring from split races. Separate and be careful
of roller bearings in center.

First Mark 25’s had 22 roller bearings in center main,

This centermain is a piece of special hardened steel
ground as a bearing race. Bearings rotate on this

inner diameter surface with reed valves attached as
on other valve cages. On later Mark 25°s, a split
Quicksilver bearing insert replaces roller bearings.

- Remove reed valves and reed valve stops on center

main bearing by removing 5/16°" cap screws.

=

\

Figure 8. Crankshaft and Center Main Bearing Assembly

Reassembly

NOTE: See ‘“‘Parts Inspection -- How to Check”
at beginning of Powerhead Section [l beforereassemb-
ling.

CRANKSHAFT

. Assemble center main bearing by installing reed

valves and stops on valve type center main.On valve
cages with 8 reed valves (Figure 9), one half of reed
valves are left hand, the others right. Left hand reed
valves have extra radius cut in reed at fastening end

for identification.

7 5’/

Figure 9. Center Main Bearing, Left and Right Reed

Master Service Manual

IMPORTANT: When replacing reed valve on bearing.
be careful to set reed valve on left side of center
main bearing. Set valves at 5/32”7 top face of reed
valve to underside of reed stop. Set all valves at
“no preload” (valves not tight against seat) with
maximum opening not to exceed .007°. In some
cases, a right reed can be set on left side to obtain
a ‘“‘no preload’ condition. This is approved, as long
as all valves have equal tension and flutter. Right
and left are determined by observing ‘“‘V’’ groove
(3 holes) at end of reed valve stop.

NOTE: On valve cages of KE7 and KF7, there are
only 4 reed valves, 2 on each side. The same settings
apply, with no left or right designation.

. Assemble center main bearing halves on crankshaft

and tighten 2 Phillips head screws with Screwdriver
(91-24279). (Figure 10)

NOTE: On Mark 25, grease races of center main
bearing sufficiently on both sides to hold the 22
roller bearings. Space bearings equally, 11 in each
half. On later models, place Quicksilver split bear-
ing in place.

On Mark 20H, grease center main bearing inner race
shell halves to hold 28 bearings, 14 in each half.
Fit snuggly on crankshaft and insert snap ring around
races. Place stepped locating dowel in position.
Place centermain halves to fit. Secure with 2 Phillips

head screws and rotate several times to be sure no
binding will occur.

IMPORTANT: Center main locking screw hole in
reed valve block should always be to same side of
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crankshaft as locking hole in crankcase so that hole
in crankcase will line up when installed.

Install crankcase ball and roller bearings with Bear-
ing Mandrel Tool (91-25045). (Figure 11) End of
mandrel with larger diameter and larger of 2 collars
is for installation of larger upper roller bearing in
Mark 25 and Mark 20H models. Opposite end, with
smaller collar, is for smaller roller bearings in KE7,
KF7, KG7, KH7 and KG4. Small end is adapted with
large collar for pressing upper roller bearing in Mark
20-15. Largest ring is guide, fitting into open end of
crankcase. Small flat collar (C) seats on either shoulder
of mandrel to press in ball bearing.

Replace shims, in any, in disassembly, before press-
ing in ball bearings (usually requires .005"").

Coat center main bearing and inside of crankcase
with light film of oil.

. Place center main bearing into Center Main Bearing

Tool (from following chart). Be sure that lugs of tool
do not rest on reed valves or reed valve stops. Flat
plate of tool slides over crankcase face.

91-23701 Mark 20-15, KG7, KH7 and KG4
91-24744 KE7 and KF7
91-25061 Mark 25

. Place crankshaft, center main and installing tool

into crankcase.

. Invert assembly and place on arbor press plate, then

press in until tool bottoms on crankcase. (Figure 12)

IMPORTANT: Check that center main locking screw
will fit thru kole in crankcase and screw into center
main bearing. Place crankshaft on Powerhead Stand
(91-24259). Place oil seal over tapered end of shaft
onto crankcase (lips of seal toward crankcase). Tap
in place with mallet (Figure 13), using body of Magnet

1

| S
Figure 10. Installing Valve-Type Center Main
on Crankshaft
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Figure 11. Installing Roller Bearing in Crankcase

Rotor Installing Tool (91-24740). This tool will not
fit Mark 25-20H models. Make sleeve from piece of
tubing.

B. CRANKCASE BOTTOM

1.

X
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Install oil seal in crankcase bottom (lips of seal
down).

IMPORTANT: Line hole in oil seal with drilled
passageway in crankcase bottom. This bleeds excess
oil from crankcase at slow speeds to prevent “‘over-
loading’® of lower cylinder.

Install shims, as required, and press ball bearing
and oil seal in with Arbor Press and Bearing Mandrel
(91-25045), long, thin end with ball bearing adaptor
ring. (Figure 14) Use narrow end with collar to press
oil seal in place. Press seal and bearinguntil seated.

. Install gasket on crankcase and reinstall crankcase

bottom on crankcase.

. Install crankcase bottom plate gasket and plate to

crankcase bottom and tighten with two 7/16"" nuts
and lockwashers on short protruding studs.

NOTE: On Mark 25 engines built after mid-1954, the
crankcase bottom plate and gasket are eliminated.
Replacement crankcase bottom eliminates crankcase
bottom plate and gasket which were used previously.
No water enters the new-style crankcase bottom and,
therefore, it is required that a 3/16”" hole be drilled
in cylinder block for water discharge. (Figure 15)
All replacement cylinder blocks for all Mark 25 type
models will have the 3/16” hole drilled for water
discharge at this point and will not allow water to
enter old style crankcase bottom. If either piece is
changed, there will be no water discharged at base
of swivel pin, as previously. Pumping should be
checked by amount of water discharged from exhaust
relief holes.
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C. CONNECTING RODS

1. Open connecting rod race by removing 2 nuts and
bolts which hold bottom cap to rod. Watch knob mark-
ings on cap and rod for reassembly. Handle one rod
ata time so that matchedrods and caps are not mixed.

2. Take small amount of heavy grease on end of finger
and coat each half of connecting rod bearing race to
hold roller bearings.

3. Place roller bearings in greased race to hold 28 bear-
ings (roller crankpin), 14 in each half of race, for
reassembly. Number of bearings varies according
to model.

i s

Figure 12. Installing Center Main and Crankshaft

into Crankcase.

£

Figure 13. Placing Upper Oil Seal in Crankcase
(Not on Mark 25-20H Models)

5. Check end play of crankshaft for minimum of approx-
imately .008’°, maximum of .012"°. If not correct,
remove crankcase bottom and ball bearing, as as-
sembled, and either add or reduce shims as required
to conform to tolerance shown.

\

21/8"

[
IMPORTANT: Shimming must be equal beneath top ’
and bottom ball bearings. Check end play between
ball bearing inner race and end of crankshaft bear- [ \

ing thrust face. Tap tapered end of shaft with mallet . —

to check that shaft moves, if unable to move with A D s s

hand. Be sure that shaft rotates freely after obtain-

ing correct end play. It should not bind at any point. Figure 15. Water Discharge Hole Drilling
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4. Place connecting rod bolts in cap, flat side against

cap recess. All models in this catagory have 28roller

bearings, except Mark 25-20H, which have 25 and a

different connecting rod.

Place lower half so that knob markings now match.

6. With Rod Cap Holder Tool (from chart following),
hold connecting rod cap with bolts while assembling
rod to crankshaft. (Figure 16)

. Bring lower cap around crankshaft journal bearing
surface tight to fit.

8. Slide rod down on journal to match lowercap on Allen

tvpe screw rods. This, too, varies with model.

ut

IERAY

-

01-24119 Mark 20-15, KG7, KH7 and KG4
91-22802 Mark 25-20H
01-24255 KE7, KF7 and KG7

9. Tighten each screw evenly to 180 in. lbs. for perfect
fit and repeat for other rod. (Refer to Torque Speci-
ification Chart, Miscellaneous Section VIII.) Use
Torque Wrench (91-24268) with 3/8’" sixpoint socket

with 1/4”7 drive. (Figure 17)

g

Figure 17. Torquing Connecting Rods

7. Press piston pin in with palm of hand but, if tight,
use Piston Pin Tool (91-24263). Place tool bar in
lower groove to install pin. Turn center screw against
piston pin to install.

8. Install piston pin lock rings with long nose pliers.
Place tip of ring in groove, turn counterclockwise
and push in place at same time. Rotate to be sure
that locks are secure.

9. Repeat process for other piston.

10. Install piston rings with Piston Ring Expander (91-
24697).

E. CYLINDER BLOCK

1. Compress rings with Ring Compressor (91-24104 on
all models with 2-7/16"" bore, 91-24123 with Mark 15

Figure 16. Installing Connecting Rod Bearings
D. PISIONS (CARTRIDGE TYPE)

1. Replace piston pin bearings with Piston Pin Bearing
Tool, selecting tool from chart following.

91-24103 Mark 20-15, KG7, KH7 and KG4
91-22803 Mark 25-20H

2. Slip bearing retainer washer onto tool sleeve and
coat sleeve with small amount of grease to hold roller
bearings, 22 to each piston pin bearing race.

3. Place bearings around sleeve and insert assembly
into rod.

4. Place other bearing retaining washer on opposite
side of rod.

5. Place piston over bearing assembly (watch intake

side of piston), grooved side to right (sharp, milled

profile).

6. Push out sleeve with punch part of tool from bottom
and set open end of piston pin on small end of piston : B
pin tool. Figure 18. Heplacing Cylinder Block
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Section II - Powerhead

and KG4) and insert pistons into block, first lower,
then upper piston.

. Lubricate rings and cylinder walls before installing.
. Check that new gasket is installed before replacing
cylinder block on crankcase. (Figure 18)

NOTE: Install “O” ring between cylinder block and
crankcase gasket in recess before installing piston
in cylinder head on models with old block. On
models with new block, no water enters crankcase
bottom. (Figure 15)

. Replace six 7/16’’ nuts on crankcase and cylinder
block to hold 2 assemblies securely. Rotate power-
head on stand before tightening 6 nuts so that cylind-

Master Service Manual

er block will align itself properly in relation to
crankcase.

. Test piston rings with screwdriver for proper spring

tension. Insert screwdriver thru exhaust ports on
cylinder block, depressing ring. If ring is broken, it
will remain in fixed position. Be careful not to burr
rings.

NOTE: On Mark 20-15 models, replace pressure reed
and reed stop and secure with 2 common head screws.
Replace pressure valve gasket under pressure valve
cover and secure to crankcase with three 5/16” cap
screws. Replace pressure relief hose from center
main bearing locking and pressure relief screw to
check valve on pressure cover.
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POWERHEAD - 4-CYLINDER MODELS

NOTE: For removal and disassembly of ignition, carburetors, fuel filters, fuel pumps,
electrical starter parts and starter, see appropriate sections of this manual.

Disassembly

Type IV: 4-Cylinder Models

{Observe Cylinder Bore Spees., Page 2
Section VIII)
For older Models (Mark 50-40, Early Mark
30 and KG9, KF9), See Reference Notes,
PP 35-36 This Section.

A. Removing Powerhead

Detach powerhead from drive shaft housing by remove-
ing 8 hex head nuts from ¢rankcase and cylinder block
which secures it. Remove vent and fuel lines and dis-
connect electrical wiring as prescribed under Starter
Section VII. Jar powerhead with heel of hand on exhaust

ww&-w - il .
2 |
A T =
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-
/', 2
~ {‘ﬁ%
i
Figure 1. Mark 58E Powerhead
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Figure 2. Removing Flywheel

side to loosen while holding lower cowling with other
hand. Gasket between powerhead and drive shaft housing
adheres tightly. (See Note A-1 on P. 35 for Mark 40,KF9
& KG9; Note A-Z on P. 35 for Mark 30.)

Lift powerhead from lower cowling and drive shaft
housing and mount powerhead on Powerhead Stand (91-
25821) clamped in vise. (Figure 1) Remove 3 hex head
cap screws and lockwashers from auxiliary starter plate
and lift plate off. Remove 15/16” elastic stop nut and
washer holding flywheel to crankshaft. Do not strike
crankshaft nut with hammer to loosen or tighten. (See

Note A-3 on P. 35 for Mark 50-40.)

Before pulling flywheel, remove magneto driven pulley
by removing 5/16°" cap screw, flat washer and lock-
washer. Detach timing belt from driven pulley. To remove
flywheel, use Flywheel Puller (91-24695). (Figure 2)
Place protector cap (91-24161) on threaded end of crank-
shaft to prevent damage to threads. Attach puller to
flywheel evenly by securing with 3 screws into top of
flywheel. Tighteo center screw with wrench until pres-
sure is exerted on end of shaft to loosen. Tap on center
screw with hammer to free flywheel from shaft, if excep-
tionally tight. Detach drive pulley from flywheel, if
damaged, by cracking with chisel at keyway. Do not lose
locating dowel pin. (See Note A~4 un P. 35 for Mark 50-
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40.) Remove flywheel key from crankshaft with a pair of
end cutting pliers. Remove hex head cap screws in
exhaust manifold cover plate on left (port) side of motor.
(See Note A-5 on P. 35 for Mark 40, KF9, KG9.) Separate
baffle plate and gaskets when removing. Remove cylinder
block cover and 4 intake deflectors (2 double deflectors
on Mark 58 and later Mark 55-30) and gaskets by removing
the cap screws. These covers need not be removed unless
required for cleaning exhaust chamber and water cooling
chamber.

B. Removing Upper End Cap

Remove 4 hex head nuts holding upper end cap to
crankcase and cylinder block. Attach Universal End Cap
Puller (91-25733A1) with 4 screws evenly and securely
attached to upper end cap. (Figure 3) Tighten center
screw to pull off end cap. (For other 4-cylinder models,
use two, three or four screws of same puller.)

Figure 4. Inserting Ball Bearing Puller into Fnd Cap Ball

// Bearing
G g assemblies, line bored and never should be mismatched
;; by using different crankcase or cylinder block. Never
M\,& place machined surface on concrete or in any place where
il surfaces may become marred, as this will result in leaking

surfaces since no gasket is used at this point.) Remove
three 9/16°° center main bearing lock screws on ocutside
of crankcase by first bending down lock tabs, below, with
screwdriver. Remove screws entirely from crankcase.

.-é B stommt A%
“ L‘-J..:‘!. 2 R
Figure 3. Removing Upper End Cap

Remove ball bearing in upper end cap with Ball Bear-
ing Puller (91-24100). Insert puller from inside of end cap,
handle end first. (Figure 4) Compress tool caps so tool
will enter bearing. After tool is in, caps expand and
catch lower end of inner bearing race. By applying pres-
sure to handle, caps expand and a firm grip is obtained.
Tap or press out. (Figure 5) Tap oil seal out with screw-
driver. Remove ““0°” ring and shims and be sure to gauge
shims with micrometer for replacement, if necessary.

C. Separating Crankcase and Cylinder Block

Remove all nuts and bolts securing crankcase to

cylinder block. (See Note C-1 on P. 36 for Mark 55-50.) \ ‘
e i

(IMPORTANT: Crankcase and cylinder block are matched Figure 5. Pressing Ball Bearing Out of End Cap

et
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Figure 6. Pulling Lower End Cap
D. Removing Lower End Cap

Lift powerhead off stand to remove lower end cap.
Remove 3 nuts holding lower end cap to crankcase and
cylinder block. To pull lower end cap, follow procedure
in Paragraph ““B’’ (““Remove Upper End Cap”’), preceding,
with the exception of setting center plug of tool into
crankshaft spline opening to accommodate center screw
of Universal End Cap Puller (91-25733A1). (Figure 6)
There are 2 seals (one seal on earlier Mark 55-30 and
Mark 50 models) in the lower housing spaced to provide
excellent sealing qualities. Remove ball bearing and
seals, employing same procedure as under ‘“Upper End
Cap”’, and refer to Figures 4 and 5.

Separate crankcase from cylinder block by prying apart
at special recesses with screwdriver. (Figure 7) Two
recesses are on exhaust side in center and 2 on intake
side at ends of crankcase. Remove crankcase. To loosen
the 2 valve-type center main bearings and one aluminum
center main bearing from seat in cylinder block, tap ends
of crankshaft lightly upward with rawhide mallet to loosen
from locating pins. Remove crankshaft, piston and con-

s

Figure 7. Separating Crankcase and Cylinder Block
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Figure 8. Removing (and Installing) Crankshaft
Assembly from Cylinder Block

necting rod assembly. (Figure 8) Replace crankshaft
assembly on powerhead stand. Remove 3 locating dowel
pins irom center main bearing and cylinder block to
prevent losing.

E. Removing Magneto Adaptor

Detach magneto adaptor from crankcase by removing
three 7/16”” nuts. If magneto adaptor is tight in crank-
case, tap out with mallet — if necessary, fur repairs --
with tool of equal diameter. (Refer to Ignition Section IV
information and photos for repair of distributor.)

E-1
Mark 50-40, KF'9, KG9: See Notes £.2 zﬁ Page 35

Figure 9. Removing (and Installing) Piston Rings
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F. Disassembling Crankshaft and Piston Assembly

With Piston Ring Expander (91-24697), expand and
remove piston rings from piston. (Figure 9) Remove piston

Section II - Powerhead
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pin lock rings on both ends of piston pin with long nose
pliers. Turn counterclockwise and pull. With Piston Pin
Bearing Tool (91-28734), place tool around piston, set
bar of tool in center groove and turn screw in until piston
pin emerges from piston. (Figure 10) Be careful of roller
bearings, 22 in each piston pin race.

Connecting rods can be detached by removing 3/8”
elastic stop nuts on connecting rod shoulder with 3/8’
6-point socket on }’* drive. Center main bearing can be
separated from crankshaft by removing 2 screws holding
bearing halves together. Place entire assembly on hori-
zontal in vise when removing bearings. Rear halves have
a large, stepped dowel holding one-half of split race of
bearing. Tap lightly to remove. Remove locking ring from
split races. Separate and be careful not to drop the 56
roller bearings in center. Reed valve type center main
bearings can be removed by removing 2 Phillips head
screws. Be careful not to bend or distort reed valvesand
reed valve stops on bearings. Rematch each bearing on
removal to be sure of proper matching on reassembly.
Detach reed inlet valves and reed valve stops by remov-
ing 5/16°" screw with socket wrench. (Distinguish be-
tween right reeds and left reeds. Mark reed valves “L”’
(left) or “R” (right) for easier replacement if in condi-
tion to reuse.)
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18 QOil Seal
1 Cylinder Block and Crankcaose Assembly 19 Shim, upper end cap tc crankcase 35 Gasket, cylinder block cover
2 Stud, carburetor mounting 20 Lockwasher, upper end cap screw 36 Screw, cylinder block cover mounting
3 Dowel Pin, crankcase to block 21 Screw, upper end cap mounting 37 Nut, cover mounting screw
4 Stud, crankcase to housing 22 End Cap Assembly, lower 38 Gasket, transfer port cover
5 Stud, block te housing 23 Beoring, ball - lower end cap 39 Cover, transfer port
6 Stud, block to housing 24 *“O" Ring, lower end cop 40 Washer, transfer port cover screw
7 Screw, crankcase to cylinder block 25 0il Seal 41 Screw, transfer port cover mounting
8 Screw, crankcase to cylinder block 26 Shim, lower end cap to crankcase 42 Check Valve Assembly, bleed hose
9 Washer, crankcase screw 27 Washer, lower end cap screw 43 Hose, cylinder bleed
10 Nut, crankcase screw 28 Screw, lower end cap mounting 44 Connector, cylinder bleed hose
11 Nut, crankcase screw 29 Gasket, cylinder block to man plate 45 Clamp, bleed hose to check valve & connector
12 Screw, main bearing locking 30 Plate, exhaust manifold 46 Switch, mercury - exhaust manifold cover
13 Tab Washer, bearing locking screw 29 Gaosket, manifold plate to cover 47 Clamp, mercury switch to cover
14 Screw, center main bearing locking 31 Cover, exhaust manifold 48 Screw, mercury switch clamp fastening
15 End Cap Assembly, upper 32 Screw, manifold cover mounting 49 D' Washer, clamp and clip fast screw
16 Bearing, ball - upper end cap 32 Screw, cover and high tension lead clip 50 Clip, mercury switch lead wire
17 *'0'" Ring, upper end cop 33 Washer, cover & high ten lead clip screws 51 Screw, lead wire clip fastening
34 Cylinder Block Cover Assemtly
Figure 11. Cylinder Block and Crankcase Assembly
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Crankshaft
Oiler, felt - drive shaft spline
Center Main Bearing Assembly

Screw, center main bearing clamping
Bearing, needle
Race, outer

CHONONOCOCOCNO,

Ring, snap - outer race clamping
Main Bearing Assembly (valve type)

V0NN AW —

Screw, main bearing clamping

10 Reed set, matched - main bearing
11 Reed Stop, main bearing reed valves
12 Washer, reed stop mounting screw
13 Screw, reed stop mounting

@ @ @ @ @ 14 Piston and Piston Pin Assembly
15 Pin, piston

16 Lock Ring, piston pin

17 Ring, piston

18 Connecting Rod and Cap Assembly
19 Screw, connecting rod

20 Nut, connecting rod screw

21 Bearing, needle - crankpin

22 Bearing, needle - piston pin

23 Washer, needle locating

Figure 12. Crankshaft, Pistons and Connecting Rods, Mark 58
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Reassembly - 4 - Cyl. Powerhead

NCTE: See “‘Parts Inspection - How to Check”,
Page 2-4 of Powerhead Section, before reas-
sembling. (Re: Earlier Mark 55-30 Models,
referto Note E-3, P. 35, prior to reassembly.)

A. Installation, Center Main Bearing to Crankshaft

Place crankshaft in vertical position on Powerhead
Stand (91-25821) held in a vise. Be sure to replace felt
oiler in splines of crankshaft. Grease races of center
main bearing sufficiently on both sides to hold the 56
roller bearings. Use heavy grease, Space bearings equally
around top and bottom halves of outer race, 28 in each
complete row. On later models only one row of rollers
(28) is used on the crankshaft. Bearings and outer race
are the same. Fit snugly on crankshaft and insert snap

Figure 13. Installing Center Main Roller Beafings and

F 4
Outer Race

ring around races. (Figure 13) Rotate several times
to be sure that no binding will occur. Place stepped
dowel in position and fit aluminum halves of center main
bearing around it. The center main bearing must be
installed with the mark, ‘““TOP’’, to the top so that the
bleed system will function properly. Tighten each half
securely with 2 integral Phillips head screws. Either
side can be placed up, as locking screw is located in
center. Be sure that halves match perfectly. Always
recheck for perfect match. (NOTE: Check that bearings
are not cocked when reassembling and that parts turn
freely after installation.)

Adjust reed valves on valve type center main bearing
by setting reed valves squarely over their respective
openings and at ‘“‘no preload. (This means that reed
valves do not adhere tightly to seat but have a slight
opening, never more than .007"’.) (Figure 14) Place reed
valve stops in position evenly over reed valves. Tighten

Page 30 Master Service Manual

Figure 14. Reed Valve and Stop Settings

reed stop screws. Check all 8 reed valves for proper
setting. Set reed valve stops according to Torque Speci-
fication Chart on P. 2A of Section VIII, from top of closed
reed valve to bottom of reed valve stop. One half of reed
valves are left hand, other half are right hand. Left reed
valves have extra radius cut into reed valve at fastening
end for identification. (IMPORTANT: Always check reed
stop opening dimension carefully, as larger opening can
cause breakage and smaller opening will not allow suf-

ficient fuel to enter at high RPM.)

NOTE: When replacing reed valves on center main
valve type bearing, be careful to set left reed valve
on left side of bearing. In some cases, right reed
valve can be set on left side to obtain a ““no pre-
load”” condition. This is permissable as long as

Figure 15, lostalling Valve Type Center Main Bearing
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valves have equal tension and flutter. Right and
left is determined by viewing from point “‘V’’ (three
holes) end of valve stop.

After resetting reed valves and valve stops on the 3
valve type center main bearings, replace them on crank-
shaft., (Figure 15) Tighten 2 integral screws securely on
each center main to assure safe fit. Recheck reed valve
spacing over openings and clearance between reed valve
and stop.

Figure 16. Connecting Rod Assembly Ready to Install
B. Assembling Connecting Rods

Prepare 4 connecting rods, opening matched assem-
blies (one at a time) by removing cap screws and lock
nuts. Watch knob markings on cap and rod for reassembly.
Take small amount of heavy lubricating grease on end of
index finger and coat each half of connecting rod bearing
race to hold roller bearings in place. Place roller bear-
ings in greased race and space 25 roller bearings around
both sides for reassembly -- 13 on one half, 12 on other.

(Figure 16)

Place connecting rod cap so knob markings match
connecting rod. Slip separated rod with bearings over
crankshaft journal bearing surface, bringing cap up tight
to fit and placing rod down to match cap. Insert cap
screws and lock nut and tighten each nut evenly with
torque wrench for perfect fit. Refer to Torque Specifi-
cation Chart on P. 2A of Miscellaneous Section VIII for
correct torque value. Rotate connecting rod after tor-
quing, checking that it rotates freely. If rough, remove
and check race and rollers. Repeat above procedure for
other three connecting rods. Always recheck knob mark-
ings on reassembled rods for correct and perfect match.

(See Note B-1 on P. 35 for Mark 50-40, KF9, KG9.)
C. Replacing Pistons

Replace piston pin bearings with Piston Pin Bearing
Tool (91-22803) and slip bearing retainer washer onto
tool sleeve. Coat sleeve with small amount of grease to

Section II - Powerhead
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Figure 17. Inserting Piston Pin Bearings and Sleeve into
Connecting Rod

Figure 18. Inserting Piston Pin on Piston Pin Tool
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Figure 19. Removing and Installing Piston Pin Lock Ring

hold 22 roller bearings for each piston pin bearing race.
Place bearings around sleeve of tool and then insert
assembly into race of connecting rod. (Figure 17) Place
other bearing retainer washer on opposite side of red.
Place piston over bearings (watch intake side of piston),
grooved (sharp profile milled part of piston) to right
looking at dome of piston. (Figure 18) Sloping top of
piston is exhaust side. Push out sleeve with punch part
of tool from bottom and set open end of piston pin on
small end of piston pin tool. Press piston pin in with
palm of hand and, if tight, tap with mallet, being sure to
support piston and rod assembly so that rod is not bent.
Piston Pin Tool (91-24263) may be used. (Figure 10)

Check assemblies for binding after installing.

Repeat preceding process for other pistons, being
certain to replace 2 piston pin lock rings in each piston
to secure piston pin. Set tip of lock in groove and, with
long nose pliers, push lock in and turn counterclockwise
to seat. (Figure 19)

Replace piston rings on pistons with Piston Ring
Expander (91-24697), spreading rings over end of piston
and seating properly in grooves. (Figure 9) Check that
rings float freely in piston groove after lubricating with
oil. Align properly with ring openings over pins in piston
ring grooves.

D. Replacing Crankshaft, Connecting Rod and Piston
Assembly (Refer to Note E-3, Page 35, before Reas-
sembling)

Set 3 dowel pins for center main bearings in respec-
tive place in cylinder block. Install completed piston
and crankshaft assembly — after removal from powerhead
stand - with piston Nos. 2 and 3 inserted into cylinder

Figure 20. Center Main Bearings Correctly Aligned
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head first. (Figure 8) While installing, check that crank-
shaft tapered end is to top of cylinder block and intake
sides of pistons are in correct positions. Work pistons
into cylinders. Use Piston Ring Compressors (91-28891-
A2) or, with index finger, compress rings and ease
pistons down into cylinder bores. Do not use undue force
or rings will break. After piston Nos. 2 and 3 are in-
serted, set in piston Nos. 1 and 4 and work rings in
same manner.

Align center main bearing and 2 valve type center
main valve bearings on 3 locating pins in cylinder block
and push in until seated. (Figure 20) Check each of 12
piston rings thru the exhaust or intake ports by pressing
with screwdriver for spring tension. If no spring action
occurs, or ring does not return to position, it is likely
that ring has been broken in reassembly. Be careful not
to burr piston rings.

E. Replacing End Caps, Cylinder Block & Crankcase

Replace oil seals in upper and lower end caps, using
a tool of equal diameter and pressing in with arbor press.
(Note: When installing replacement oil seals [26-25837
in crankcase upper end cap only, the oil seal should be
pressed in from inside of end cap and flush with inner
surface, both lips face down. The 26-25837 oil seals
are thicker and, if pressed in from the top, will cause
center race of bearing to wear on seal. Particles may
enter ball bearing race, thereby causing bearing to
squeal and score.) Replace ball bearings, pressing in
with arbor press while using Propeller Shaft Gear Tool
(91-23663). (Figure 21) Place ““O’” ring around end cap.
Install upper and lower end caps temporarily on crank-
case with same original shims. Tighten nuts on top and
bottom. Check for end play between crankshaft ball
bearing journal thrust face and inner race of ball bear-
ings. (Figure 22) Tap crankshaft either way with mallet
to be sure of attaining a true seat. Tolerance of end
play on units should be .008”" to .012”". If too much end
play, remove shims. If not enough, add shims in .002"’,
.003”7, .005°" or .010"" thicknesses, as required. After
end play check, remove end caps and place on “0”
ring seals, spreading light film of white lead around for
seal. It is very important that the shimming be equally
spaced on the upper and lower caps to keep rod journal
centerlines in centerline of cylinder bore.

Figure 21. Installing End Cap Ball Bearings
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Coat joint face of crankcase with Gasket Sealer 92-
28804 for metal-to-metalseal. Set crankcase over cylinder
block, insert bolts and attach nuts and washers. Do not
tighten until end caps are permanently installed. Place 3
center main bearing locking screws with lock tab washers
thru respective holes in crankcase to hold main bearings.
Align opening of valve type center main with that of
crankcase fuel intake opening so that they are evenly
centered. Start tightening with ““A”” and follow with “B**
roller bearing type center main. (Figure 23) Crimp lock
tab washers after tightening screws to recommended
torque. Refer to correct torque value in Torque Specifi-
cation Chart, PP 2A-2B, Section VIII. Install end caps,
being careful not to damage oil seal. Coat ““O"” ring face
with white lead to form seal. Place proper screws in end
cap. Donot tighten. Tighten crankcase bolts, starting with
center bolts and work to top, then from center to bottom,
etc, to prevent distortion of covers and possible leakage.

(Refer to Figure 24.) Use torque values listed on Torque
Specification Chart, PP 2A-2B, Section VIII. Tighten end

cap screws securely,

Mount completed powerhead on Powerhead Stand (91-
25821) in vise and rotate several times to be sure entire
powerhead assembly is free. Reinstall intake port covers,
cylinder block cover, renewing gaskets before installing.

(Figure 11.) (Use Permatex sealer on older motors if in
doubt about seal on cylinder block cover.) Intake port
covers have beveled face to front of intake passage
toward crankcase. Reinstall gasket on manifold and baffle
plate and gasket for outside cover.

For easy installation, locate 4 studs in cylinder block
exhaustside to aid inaligning plates and gaskets. Remove
after several screws have been placed. Tighten cylinder
block covers and exhaust manifold screws in proper
sequence shown in Figure 24, thus preventing warpage
and leakage. See sequence in Torque Specification Chart

on P, 2B,

7

= - 3

Figure 22. Gauging Crankshaft End Play
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F. Installing Magneto Adaptor Press or tap magneto adaptor housing into crankcase,
if removed, so 3 holes in adaptor align with 3 holes in

A ball beariug is held in place by crimped tabs which crankcase flange. Secure with three 7/16”" nuts and
cannot be removed. (IMPORTANT: Magneto pilot must screws.
turn freely after assembling in adaptor on Mark 55 and
should have .006"’ end play. Lubricate pilot with high Mark 50-40, KF9, KG9: See Notes F-1 on Page 36

temperature grease through grease fitting.)

Figure 23. Correct Tightening and Torquing Sequence Figure 24. Correct Tightening and Torquing Sequence
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NOTES
Powerhead .. 4- Cylinder Models

A-1:

Mark 40, KF9, KG9 - There is no gasket between power-
head and drive shaft housing onthese models. Use Gasket
sealer 92-28804 or White lead as a seal.

A-2:

Mark 30 - Powerhead is mounted to lower cowl with 8
self-locking stop nuts. The cowl acts as an adaptor or
mounting flange, as it is attached to the cowl via 6
self-locking stop nuts. See Torque Chart, P. 2A, Section
VIII, for torquing values. Newer model Mark 30’s no longer
have the bottom cowl to drive shaft housing gasket. Use
adhesive cement (92-25234) on this surface to form a good
seal in place of the gasket.

A-3:

Mark 50-40 - Remove 3 hex head cap screws and lock-
washers from auxiliary starter plate. Lift plate off, along
with 3 heavy spacers and flywheel nut locking plate.
Remove flywheel locking nut and flat washer.

A-4:

Mark 50-40 - Remove magneto drive pulley, if damaged,
from disc type flywheel by driving off evenly with drift
through 3 puller screw holes.

A-5:

Mark 40, KF9, KG9 - Remove Allen head screws, rather
than cap screws, in exhaust manifold cover plate on
left side of motor. These can be replaced with cap screws
by removing studs.

B-1:

Mark 50-40, KF9, KG9 - When installing the new con-
necting rods (600-7Al), the connecting rod cap and screw
ends must be ground down slightly so that connecting
rods do not strike crankcase passages on the sandcast
crankcases. (Figure 27) Be sure to check for clearance
before tightening crankcase.

C-1:

Mark 50 - Be sure to remove 2 nuts on studs, one at
electric starter flange adaptor, other at top, back of
crankcase.

Mark 55 (with die cast crankcase and cylinder block) -
Hex head bolts replace studs. Remove hex head bolts
same as studs, mentioned above. Refer to stud location
in Figure 23.

Section II - Powerhead
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E-1:

Mark 50 - Remove magneto adaptor from crankcase by
removing three 7/16” nuts, at the same time holding
slotted screws with screw driver to keep from turning.
Press entire unit out - if necessary, for repairs — with
tool of equal diameter or drive out with mallet, To remove
magneto shaft needle bearing and magneto shaft ball
bearing, first pry upper and lower oil seal from adaptor
with screwdriver. Remove snap lock ring with Snap Ring
Pliers (91-24283). Insert Magneto Drive Bearing Tool
(91-24096) in needle bearing. Place magneto adaptor up-
side down and press out with arbor press. (Figure 25)
This will push out upper ball bearing. Note depth of
needle bearing in housing so that it can be installed at
same depth later.

Figure 25. RemovingMagneto Drive Bearing from Magneto

Adaptor
E-2:

Mark 40, KF9, KG9 - Invert crankcase to press out needle
bearings, as magneto adaptor is an integral part of crank-
czse. Use Magneto Drive Bearing Tool (91-24096).

E-3:

Later Mark 55-30 - These models have the water discharge
outlet in the cylinder block relocated to provide water
discharge at a more convenient location. (Refer to Fig.
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26, below.) This requires the use of new exhaust manifold
covers, baffle plates and gaskets. These parts are in-
stalled on replacement cylinder block and crankcase
assemblies when ordered from the Mercury Parts Manual.
(IMPORTANT: The old exhaust manifold covers, baffle
plates and gaskets cannot be used on the new cylinder
blocks. The new covers, plates and gaskets can be used
on old cylinder block assemblies.)
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Figure 26. Water Discharge Outlet Relocated
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F-1:

Mark 50 - Install new magneto shaft needle bearing in

magneto adaptor assembly with Magneto Drive Bearing
Tool (91-24096). (Figure 28) Press in %'’ beyond oil
seal shoulder or to depth checked before removal. Use
arbor press. Install lower oil seal (lips toward inside of
housing as shown in Figure 29) and press toward inside

y 4

% M

Figure 27. Rod Edges Ground Down
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Figure 28. Installing Magneto Shaft Ball Bearing
of housing ’til seated on shoulder, Tap in place until it
seats. With same tool, place magneto upper ball bearing

in place, tapping it in until it seats. Replace snap ring
with Snap Ring Pliers (91-24283).

Mark 40, KF'9, KG9 - Install magneto shaft needle bearing

in magneto adaptor, integral in crankcase. Follow Mark
50 procedure, above.

= —0O

Figure 29, Magneto Adaptor Assembly

16 0il Seal, magneto shaft bearing

17 Snap Ring, magneto shaft bearing

18 Ball Bearing, magneto shaft

19 Adaptor, magneto

20 Needle Bearing, magneto shaft lower
21 0il Seal, magneto shaft needle bearing
22 Screw, grease filler hole

23 Fibre Washer, grease filler hole
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POWERHEAD - -

6-CYLINDER MODELS

NOTE: For removal and disassembly of ignition, carburetors, fuel filters, fuel
pumps, electrical starter parts and starter, see appropriate sections.

Disassembly

A. Removing Powerhead

Detach powerhead from drive shaft housing by removing
8 hex head nuts from crankcase and cylinder block which
secures it. Remove vent and fuel lines and disconnect
electrical wiring as prescribed under Starter Section VII.

Jar powerhead with heel of hand on exhaust side to
loosen while holding lower cowling with other hand.
Gasket between powerhead and drive shaft housing
adheres tightly. Lift powerhead from lower cowling and
drive shaft housing and mount powerhead on Powerhead
Stand (91-25821, or 91-30591 for Merc 800) clamped in
vise. (Figure 1) '

Remove 15/16’" elastic stop nut and washer holding fly-
wheelto crankshaft. When removing flywheel to crankshaft
nut, do not strike wrench with hammer to loosen nut.
(Note: Before pulling flywheel, remove distributor driven

Figure 1. 6-Cvlinder Powerhead
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pulley flange by removing 5/16” cap screw, flat washer
and lockwasher. Detach timing belt from driven pulley.)
To remove flywheel, use Flywheel Puller (91-24695).
(Figure 2) (Note: Later models have 5/16"-24 thread
puller screw holes in flywheel. Modify Flywheel Puller
91-24695 by drilling out the 3 puller screw holes to
11/32" diameter, then use three 10-21449 screws, 5/16"-
24 thread x 2°° long.) Place Protector Cap (91-24161) on
threaded end of crankshaft to prevent damage to threads.
Attach puller to flywheel evenly by securing with 3
screws into top of flywheel. Tighten center screw with
wrench until pressure is exerted on end of shaft toloosen.
Tap on center screw with hammer to free flywheel from
shaft, if exceptionally tight. Detach drive pulley from
flvwheel, if damaged, by cracking with chisel at keyway.
Do not lose locating dowel pin. Remove flywheel key
from crankshaft with a pair of end cutting pliers.

Remove 4 screws and lockwashers from stator alternator,
then timing belt and stator alternator leads.

178 -

Figure 2. Removing Flywhee[

Remove hex head cap screws in exhaust manifold cover
plate on left (port) side of motor. Separate baffle plate
and gaskets when removing. Remove cylinder block
cover and 6 intake deflectors and gaskets by removing
the cap screws. These covers need not be removed
unless required for cleaning exhaust chamber and water
cooling chamber.

B. Remove Upper End Cap

Remove 4 hex head nuts which hold upper end
cap to crankcase and cylinder block. Attach Universal
End Cap Puller (91-25733A1) with 4 screws evenly
secured to upper end cap. Tighten center screw to pull
end cap. (Figure 3)
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Figure 3. Removing Upper End Cap

Remove ball bearing in upper end cap with Ball Bearing
Puller (91-24100). Insert puller from inside of end cap,
handle end first.(Figure 4) Compress tool caps so tool
will enter bearing. After tool is in, caps expand and
catch lower end of inner bearing race. By applying pres-
sure to handle, caps expand and a firm grip is obtained.
Tap or press out (Figure 5). Tap oil seal out with screw-
driver. Remove 0" ring and shims and be sure to gauge
shims with micrometer for replacement, if necessary.

C. Removing Lower End Cap

Lift powerhead off stand to remove lower end cap.
Remove 3 nuts holding lower end cap to crankcase and

Figure 4. Inserting Ball Bearing Puller into End Cap
Ball Bearing
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cylinder block.

To pull lower end cap, follow procedure in Para. B
(*‘Remove Upper End Cap’’), preceding, with the excep-
tion of setting center plug of tool into crankshaft spline
opening to accommodate center screw of Universal End
Cap Puller (91-25733A1). (Figure 6) There are 2 seals
in the lower housing spaced to provide excellent sealing
qualities. Remove ball bearing and seals, employing

same procedure as under Upper End Cap and see Figures
4 and 5.

D. Separating Crankcase and Cylinder Block

Remove all nuts and screws which secure crank-
case to cylinder block. (NOTE: Crankcase and cylinder
block are matched assemblies, line bored, and should

- e

Figure 5. Pressing Ball Bearing Out of End Cap

never be mismatched by using different crankcase or
cylinder block. Never place machined surfaces on
concrete or in any place where surfaces may become
marred, as this will result in leaking surfaces, since no
gasket is used at this point.)

Remove five 9/16” center main bearing lock screws on
outside of crankcase by first bending down lock tabs,
below, with screwdriver. Remove screws entirely from
crankcase.

Separate crankcase from cylinder block by prying apart
at special recesses with screwdriver. (Figure 7) Two
recesses are on exhaust side in center and 2 on intake
side at ends of crankcase. Remove crankcase.

To loosen 3 valve-type center main bearings and 2
aluminum center main bearings from seats in cylinder
block, tap ends of crankshaft lightly upward with raw-
hide mallet to loosen from locating pins. Remove crank-
shaft, piston and connecting rod assembly. (Figure 8)
Replace crankshaft assembly on powerhead stand.
Remove 5 locating dowel pins from center main bearing
and cylinder block to prevent losing.
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Figure 6. Pulling Lower End Cap

Detach distributor adaptor from crankcase by removing
three 7/16"" nuts. If distributor cap is tight in crankcase,
tap out with mallet -- if necessary, for repairs — with
tool of equal diameter. See Ignition Section IV for repair
of distributor.

Figure 8. Removing (and Installing) Crankshaft Ass’y
from Cylinder Block

E. Disassembling Crankshaft and Piston Assembly

With Piston Ring Expander (91-24697), expand
and remove piston rings from pistons. (Figure 9) Remove
piston pin lock rings on both ends of piston pin with
long nose pliers. Turn counterclockwise and pull. Place
Piston Pin Bearing Tool (91-30425A1) around piston,
set bar of tool in center groove and turn screw in until
piston pin emerges from piston. (Note: Line up “C”" and
“C” on tool for centered piston pins, ‘0’ and “C”’ for
off-center pins, as shown in Figure 10.) Be careful of
roller bearings, 22 in each piston pin race of Merc 700-
600 and Mark 78-78A-75-75A, 25 in higher (801 horse-
power Mercs.

Figure 7. Separating Crankcase and Cylinder Block
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Figure 9. Removing and Installing Piston Rings
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Connecting rods can be detached by removing 3/8”’
elastic stop nuts on connecting rod shoulder with 3/8
6-point socket on %7’ drive.

NOTE: Be careful of roller bearings, 25 in each race of
Mere 700-600 and Mark 78-784-75-754, 30 in 70 and
kigher horsepower Full Gear Shift models.

Center main bearing can be separated from crankshaft
bv removing 2 screws holding bearing halves together.
Place entire assembly on horizontal in vise when re-
moving bearings. Rear halves have a large stepped dowel
holding %2 of split race of bearing. Tap lightly to remove.
Remove locking ring from split races. Separate and be
careful not to drop the 56 roller bearings in center.

Repeat for second bearing-type center main. Reed valve
type center main bearings can be removed by removing 2
Phillips head screws. Be careful not to bend or distort
reed valves and reed valve stops on bearings. Rematch
each bearing on removal to be sure of proper matching
on reassembly. Detach reed inlet valves and reed valve
stops by removing 5/16’" screw with socket wrench.

Note right reeds and left reeds. Mark reed valves “‘L”
(left) or “R* (right) for easier replacement if in condi-
tion to reuse.
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Cylinder Block & C.C. Ass'y
Dowel Pin, cyl. block to bear.
Bushing, c.c. - cowl mtg. stud
Stud, carburetor mounting
Dowel Pin, c.c. to cyl. block
Stud, c.c. to d. s. housing
Stud, cyl. block to d. s. hsg.
Stud, cyl. block to d. s. hsg.
Plug, pipe - bleed hole
Screw, c.c. to cyl. block
Screw, c.c. to cyl. block

Nut, c.c. fastening screw
Bracket, clamp exten.

Screw, main bear. lock.
Screw, center main bear. lock.
Tab Washer, bear. lock. screw
End Cap Ass’y, upper

0il Seur

‘0"’ Ring

EDEEEOD

S

h)

g

-,
Al

P
30
Bearing, ball 38
Shim, end cap to c.c. 39
Screw, end cap mig. 40
End Cap Ass'y, lower 41
Qil Seal 42
uon Ril’lg 43
Bearing, ball 44
Shim, end cap to c.c. 45
Screw, end cap mtg. 46
Plate, exhaust manifold 47
Gasket, man. plate to cover 48
Cover, exhaust manifold 49
Screw, manifold cover mtg. 50
Clamp 51
Ground Strap Assembly 52
Switch, mercury 53
Clamp, mercury switch hold. 54
Serew, clamp to exht. cover 55

‘pr Wash@cfamp screw
Gasket, cylinder block
Cylinder Block Cover Ass'y
Bushing, cover - cowl mtg. stud
Screw, cyl. block cover mtg.
Nut, cover mounting screw
Gasket, transfer port cover
Cover, transfer port

Screw, trans. port cover mig.
Lockwasher

Connector, cyl. bleed hose
Hose, cylinder bleed

Tee, check valve & adaptor
Adaptor & Check Yalve Ass'y
Check Valve Ass'y, adaptor
Hose, cylinder bleed

Check Valve Ass'y, upper
Clamp, bleed hose to conn.

Figure 11. Cylinder Block & Crankcase Assembly, Mere 700-600 & Mark 78-78A-75A
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®600

Crankshaft

Oiler, felt - driveshaft spline

Key, flywheel drive

Centermain Bearing Assembly
Dowel Pin, centermain bearing
Bearing, needle - outer race

Race, outer (pair)

Ring, snap = outer race

Dowel Pin, stepped

Screw, centermain bearing clamping
Nut, bearing clamping screw

Main Bearing Assembly, valve type
Dowel Pin, main beoring

Screw, main bearing clamping

Reed Set, matched = main bearing
Reed Stop, main bearing reed valves
Washer, reed stop mounting screw
Screw, reed stop mounting

Piston and Piston Pin Assembly
Lock Ring, piston pin

Ring, piston

Connecting Rod and Caop Assembly
Screw, connecting rod

Nut, connecting rod screw

Bearing, needle - crankpin
Bearing, needle = piston pin
Washer, needle locating
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Reassembly

NOTE: See ““Parts Inspection - How to Check”,
Page 2-4 of Powerhead Section, before reassembling.

A. Installation, Center Main Bearing to Crankshaft

Place crankshaft in vertical position on Power-
head Stand (91-25821) held in a vise. Be sure to replace
felt oiler in splines of crankshaft.

Grease races of center main bearing sufficiently on both
sides to hold the 56 roller bearings. Use heavy grease.
Space bearings equally around top and bottom halves of
outer shell race, 28 in each complete row. On later
models,only one row of rollers (28) is used on the crank-
shaft. Bearings and outer race are the same. Fit snugly
on crankshaft and insert snap ring around races. (See
Figure 13.) Rotate several times to be sure that no bind-
ing will occur. Place stepped dowel in position and fit
aluminum halves of center main bearing around it. Tight-
en each securely with 2 integral Phillips head screws.
Either side can be placed up,as locking screw is located
in center. Be sure that halves match perfectly. Always
recheck for perfect match.

t ,‘";

Figure 13. Installing Center Main Roller Bearings and
Outer Race

NOTE: Check that bearings are not cocked when reas-
sembling and that parts turn freely after installation.

Adjust reed valves on valve type center main bearing by
setting reed valves squarely over their respective open-
ings and at ‘““no preload’’. (This means that reed valves
do not adhere tightly to seat but have a slight opening,
never more than .007”.) (See Figure 14.) Place reed
valve stops in position evenly over reed valves. Tighten
reed stop screws. Check all 8 reed valves for proper
setting. Set reed valve stops according to Specification
Chart in Miscellaneous Section, from top of closed reed
valve to bottom of reed valve stop. One half of reed
valves are left hand, other half are right. Left reed
valves have extra radius cut into reed valve at fastening
end for identification.

Section II -- Powerhead
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Figure 14. Reed Valve and Stop Settings

IMPORTANT! Always check reed stop opening dimension
carefully, as larger opening can cause breakage and
smaller opening will not allow sufficient fuel to enter
at high RPM.

NOTE: When replacing reed valves on center main valve
type bearing, be careful to set left reed valve on left
side of bearing. In some cases, right reed valve can be
set on left side in order to obtain a ““no preload’ con-
dition. This is permissable as long as valves have
equal tension and flutter. Right and left is determined
by viewing from point ““V*’ (three holes) end of valve
Stop.

After resetting reed valves and valve stops on the 3
valve type center main bearings, replace them on crank-
shaft. (Figure 15) Tighten 2 integral screws securely
on each center main to assure safe fit. Recheck reed
valve spacing over openings and clearance between
reed valve and stop.

Figure 15. Installing Valve Type Center Main Bearing
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B. Assembling Connecting Rods

Prepare 6 comnecting rods, opening matched
assemblies (one at a time) by removing cap screws and
lock nuts. Watch knob markings on cap and rod for
reassembly. Take small amount of heavy lubricating
grease on end of index finger and coat each half of
connecting rod bearing race to hold roller bearings in
place. Place roller bearings in greased race and space
25 roller bearings around both sides for reassembly --
(13 on one half, 12 on other for Mark 78-78A-75-75A and
Merc 700-600; space 30 bearings, 15 in each half, for
Merc 800-700 shift and 32, 16 in each half, for Merc
1000). (Figure 16)

Loose Roller

Knob Markings ‘ 5)
Figure 16. Connecting Rod Ass’y Ready to Install

Place connecting rod cap so knob markings (or etched
mark inscribed on side of cap) match connecting rod.
Slip separated rod with bearings over crankshaft journal
bearing surface, bringing cap up tight to fit and placing
rod down to match cap. Insert cap screws and lock nut
and tighten each nut evenly with torque wrench for
perfect fit. Refer to Torque Specification Chart in Mis-
cellaneous Section for correct torque value. Rotate
connecting rod after torquing, checking that it rotates
freely. If rough, remove and check race and rollers.
Repeat above procedure for other five connecting rods.
(Always recheck knob markings on reassembled rods for
correct and perfect match.)

C. Replacing Pistons

Replace piston pin bearings with Piston Pin
Bearing Tool (91-22803) and slip bearing retainer washer
onto tool sleeve. Coat sleeve with small amount of
grease to hold roller bearings in piston pin bearing race.
Place bearings around sleeve of tool and then insert
assembly into race of connecting rod. (Figure 17) Place
other bearing retainer washer on opposite side of rod.
Place piston over bearings (watch intake side of piston),
grooved (sharp profile milled part of piston) to right
looking at dome of piston. (Figure 18) Sloping top of
piston is exhaust side. Push out sleeve with punch part
of tool from bottom and set open end of piston pin on
small end of piston pin tool. Press piston pin in with
palm of hand and, if tight, tap with mallet, being sure to
support piston and rod assembly so rod is not bent.
Piston Pin Tool (91-30425A1) may be used. (Figure 10)
Check assemblies for binding after installing.
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Figure 17. Inserting Piston Pin Bearings and Sleeve
into Connecting Rod

Figure 18. Inserting Piston Pin on Piston Pin Tool

Section II - Powerhead



Figure 19. Removing and Installing Piston Pin Lock
Ring

Repeat preceding process for other pistons, being certain
to replace 2 piston pin lock rings in each piston to
secure piston pin. Set tip of lock in groove and, with
long nose pliers, push lock in and turn counterclockwise
to seat. (Figure 19)

Replace piston rings on pistons with Piston Ring Ex-
pander (91-24697), spreading rings over end of piston
and seating properly in grooves. (Figure 9) Check that
rings float freely in piston groove after lubricating with
oil. Align properly with ring openings over pins in
piston ring grooves.

D. Replacing Crankshaft, Connecting Rod and Piston
Assembly

Set 5 dowel pins for center main bearings in
respective place in cylinder block. Lubricate cylinder
walls lightly with oil to allow pistons to slide easily
into cylinders. Install completed piston and crankshaft
assembly -- after removal from powerhead stand -- with
piston Nos. 2 and 4 inserted into cylinder head first.
(Figure 8) While installing, check that crankshaft tapered
end is to top of cylinder block and intake sides of
pistons are in correct positions. Work pistons into
cylinders. With index finger, compress rings and ease
pistons down into cylinder bores. Do not use undue force
or rings will break. After piston Nos. 2 and 4 are in-
serted, set in piston Nos. 1 and 3 and work rings in
same manner, repeating for piston Nos. 5 and 6.

NOTE: When using ring compressors to insert pis-
tons into cylinders, place straight compressor on No.
2 piston and two angle compressors on Nos. 4 and 5
pistons. Open ring compressor by turning knurled
wheel and place over piston rings from lower end of
piston. (Figure 21) Brass shoes on ring compressor

Figure 20. Placing Crankshaft Assembly and Compressors in Cylinder Block
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are for the 2-7/16"" and 2-9/16"" pistons. Place lub-
ricaiing otil on piston rings and on face of ring com-
pressor shoes and check that they are free and pro-
perly aligned over the locating pins in the ring
grooves. Insert from crankshaft end, aligning ring
compressor shoes over piston rings. When evenly
aligned and centered, turn knurled wheel on end of
compressor lightly to compress rings. Do not turn
wheel too tight or ring compressors cannot slide off
piston when placing in cylinder. If too tight, it also
may score the piston when removing. After placing
ring compressors on pistons, set crankshaft assem-
bly over cylinder block and place No. 2 piston into
cylinder. (Figure 20) Compressor will slide off ring
and piston as piston slides into cylinder bore with
ease. After pistons are placed in cylinder bore,
remove compressors. Be sure, when turning crank-
shaft, that pistons do not come out of cylinders.
Repeat procedure for next 3 pistons, using straight
compressor on No. 1 piston, angled compressors on
Nos. 3 and 6 pistons.

I'igure 21, Ring Compressor on Piston

Align 2 center main bearings and 3 valve type center
main valve bearings on 5 locating pins in cylinder block
and push in until seated. (Figure 22) Check each of 18
piston rings thru the exhaust or intake ports by pressing
with screwdriver for spring tension. If no springing
action occurs, or ring does not return to position, it is
likely that ring has been broken in reassembly. Be care-
ful not to burr piston rings.

E. Replacing End Caps

Replace oil seals in upper and lower end caps,
using a tool of equal diameter and pressing in with arbor
press. Press oil seal in from inside of end cap, lips
down and flush with inner surface. (Note: New oil seals
are thicker and. if pressed in from top, will cause center
race of bearing to wear on seal. Particles may enter ball
bearing race, thereby causing bearing to squeal and
score. Lubricate oil seal inner lip before placing over
shaft to prevent seal lips from wearing off on dry sur-
face.) Replace ball bearings, pressing in with arbor
press. (Figure 23) Install upper and lower end caps
temporarily on crankcase with same original shims.
Tighten nuts on top and bottom. Check for end play
between crankshaft ball bearing journal thrust face and
inner race of ball bearings. (Figure 24) Tap crankshaft
either way with mallet to be sure to get true seat.
Tolerance of end play on units should be .008"" to .012".
If too much end play, remove shims. If not enough, add
shims in .00277, .003°’, .005" or .010”° thicknesses, as
required. After end play check, remove end caps and
place on “‘O” ring seals, spreading light film of Gasket
Sealer Compound (92-28804) or white lead around for
seal. It is very important that the shimming be equally
spaced on the upper and lower caps to keep rod journal
centerlines in centerline of cylinder bore.

Figure 22.  Center Main Bearing Correctly Aligned
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Coat joint face of crankcase with thin layer of Gasket
Sealer Compound (92-28804) or white lead for metal-to-
metal seal. Set crankcase over cylinder block, insert
bolts and attach nuts and washers. (Do not tighten until
end caps are permanently installed.) Place 5center main
bearing locking screws with lock tab washers thru res-
pective holes in crankcase to hold main bearings. Align
opening of valve type center main with that of crankcase
fuel intake opening so that they are evenly centered.
Start tightening with ““A”" and follow with ‘“B’’ roller
bearing type center main. (Figure 25) Crimp Jock tab
washers after tightening screws to recommended torque.
Refer to correct torque value in Torque Specification

Chart, Page 2C, Section VIIL.

S p———————,

Figure 23. Installing End Cap Ball Bearings

Install end caps, being careful not to damage oil seal.
Coat “‘0” ring face with white lead to form seal. Place
proper screws in end cap. Do not tighten. Tighten crank-
case bolts, starting with center bolts (No. 1) (Figure 25)
and work to top (No.6) then from center (No. 7) to bottom
(No.12) etc, to prevent distortion of covers and possible
leakage. (Figure 25) Use torque values listed on Torque
Specification Chart, Page 2C, Section VIII.

(NOTE: The preceding sequence also applies to 4-
cylinder engines.) Tighten end cap screws securely.
Mount completed powerhead on Powerhead Stand (91-
25821) in vise and rotate several times to be sure entire
powerhead assembly is free.

F. Installing Cylinder Block and Exhaust Manifold

Covers

Reinstall intake port covers and cylinder block
cover, renewing gaskets before installing. (Figure 26)

(Use Permatex sealer on older motors if in doubt about
seal on cylinder block cover.) Intake port covers have
beveled face to front of intake passage toward crankcase.
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NOTE: At this time, check that new exhaust mani-
fold plate (30065) is installed on all 6-cylinder
models, with exception of early Mark 75°s (below
Serial No. 1077746) which had different location for
water discharge in cylinder block.

When installing exhaust manifold plate and cover, be
sure to remove all used gasket material from cylinder
block face (exhaust side) to prevent water and exhaust
leakage. For easy installation, locate 4 studs tem-

'f‘

Figure 24. Gauging Crankshaft End Play

porarily in cylinder block exhaust side to aid in aligning

gaskets, plate and cover. Place one gasket against
cylinder block, then place exhaust manifold plate in
position with divider toward exhaust ports. Next, place
second gasket in position and then exhaust manifold
cover. Remove 4 locating studs after several screws
have been placed. After installing all exhaust cover
screws, tighten in proper sequence to prevent warping
and leakage, as shown in Figure 26. (Refer to Torque
Specifications on Page 2C of Section VIIL.)

Replace stator alternator and leads, pulley, timing belt,
pulley flange and flywheel and flywheel key. Reinstall
powerhead on drive shaft housing and replace vent and
fuel lines and electrical leads.

This completes powerhead assembly. For installa-
tion of components of carburetion, ignition, fuel
system, etc, see respective sections in Master
Service Manual.

Notes
A. Replacement Vertical Lever - Mark 75

When installing new cylinder block and crankcase assem-
bly (822-1330A2) on Mark 75 engines (Serial No. 1073954
and below), it will be necessary to replace vertical
lever (26910) with new vertical lever (26598) , as pivot
location on exhaust manifold cover (included with 822-
1330A2) has been moved down 3/8”". Old vertical lever
will not give proper distributor travel if used with new
exhaust cover (26077) . New vertical lever has pivot
location also moved down 3/8”’.
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Figure 25. Correct Tightening and Torquing Sequence
NOTE B. Replacement Cyl. Block & C’case - Mark 75

If replacement cylinder block and crankcase 822-1330A2
is installed on Mark 75 engine, Serial No. 1077746 and
up, new exhaust manifold cover, baffle plates and gaskets
are included with the 822-1330A2 assembly. Reason is
that water discharge outlet in cylinder block is relocated

Figure 26. Correct Tightening and Torquing Sequence

to provide waterdischarge at a more convenient location.
(Figure 27) (IMPORTANT: Old exhaust manifold covers,
baffle plates and gaskets cannotbe used on new cylinder
blocks. New covers, plates and gaskets can be used on
old cylinder block assemblies.)
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Former Water ——Now Water Discharze Qutlet
Discharze Qutlet

Botlom View of New
Water Discharge Outlet
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Figure 27. Water Discharge Qutlet Relocated
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POWERHEAD : : 2= CYLINDER SPLIT CRANKCASE

NOTE: For removal and disassembly of ignition, carburetors, fuel filters, fuel
pumps, electrical starter parts and starter, see appropriate sections.

Disassembly

L REMOVING POWERHEAD

A. Mark 10-10A-15A Only
(See Para. B for later models)

Remove sound blanket (not on Mark 10) by pulling
retainers from fasteners. Remove carburetor by unfasten-
ing 2 nuts which secure it to crankcase. Remove fuel
line from fuel pump and from fuel filter. (Figure 1)
Detach magneto drag link by pulling out the cotter pin
securing drag link to drag link nut.

Remove control handle from handle bracket by
unscrewing the 2 screws and nuts which hold control
handle to bracket and unscrew the small screw in
bracket holding bushing in bracket.

Figure 1. Powerhead on Stand in Vise

Remove the 3 screws which hold the control
lever bracket assembly to the lower cowl portion of the
drive shaft housing and the small square head set screw
holding drag link to troll lever arm. (Figure 2) Control
lever bracket assembly now can be removed by pulling
ball and sleeve assembly out of crankcase recess.

The transmission cover plate is secured to the
front edge of the drive shaft by 3 cap screws which must
be removed. Care should be exercised when removing
the cover plate, as the neutral and reverse pawl springs,
retaining pin and spacer will be pushed out. Remove
the cotter pin and wave washer from the lower control
shift rod and pull rod out of transmission shaft lever.
(Figure 3)

B. Later 2-Cylinder Models
Remove sound blanket by pulling retainers from
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Drag Link
Nut

Cotter
Pin

Ball And
Sleeve

Drag Link

3 Control
iy acket

Figure 2. Control Bracket & Linkage

fasteners. Detach fuel line from fuel pump and from
fuel filter. Remove cotter pin from link adjustment.

C. Lifting Powerhead

Loosen the powerhead from drive shaft housing
by removing the 6 hex head nuts which secure it to the
drive shaft housing. Jar powerhead with heel of hand
on exhaust side to loosen while holding cowl portion
of drive shaft housing with other hand. Gasket between
powerhead and drive shaft housing adheres tightly.

———

Move
Lever
¢ Vertical

Figure 3. Mark 10-10A-15A Transmission
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Upper Shift
Shaft

Figure 4. Lifting Powerhead from Drive Shaft Housing
on Mark 10-10A-15A

The powerhead now can be removed. Lift power-
head straight up from drive shaft housing, as the upper
shift shaft is attached to powerhead. (Figure 4) Remove
the upper shift shaft from shift cam lever assembly by
removing cotter pin and washer. Place powerhead on
Powerhead Stand 91-24259. (Figure 1)

11. REMOVING FLYWHEEL

To remove flywheel, use Flywheel Puller (91-
24695A1). (Figure 5) Place Protector Cap (91-24161)
on threaded end of crankshaft to prevent damage to
threads. Attach puller to flywheel evenly by securing
with 3 screws into top of flywheel. Tighten center screw
with wrench until pressure is exerted on end of shaft
to loosen. Tap on center screw with hammer to free
flywheel from shaft, if exceptionally tight. Remove
flywheel key from crankshaft with a pair of end cutting
pliers if tight.

Figure 5. Removing Flywheel

To remove magneto assembly, first remove spark
plug leads, then detach screw on hold down clip for
high tension leads and turn stator plate in clockwise
direction until the magneto hold down clips align with
recesses in magneto hold down ring. Magneto now can
be lifted off. (Figure 6)
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Remove hex head cap screws in exhaust manifold
cover plate on left side of motor. Separate baffle plate
and gaskets when removing. Remove cylinder block
cover and transfer port cover and gaskets by removing
the cap screws. These covers need not be removed
unless required for cleaning exhaust chamber and water
cooling chamber.

Hold Down
Clip

Figure 6. Removing Magneto

IlI. SEPARATING CRANKCASE & CYLINDER
BLOCK

Remove 5/16’" cap screws which hold upper end
cap to crankcase and cylinder block. Remove 9/16”
center main bearing lock screw on outside of crankcase
by first bending down lock tabs, below, with screw-
driver. Remove screw entirely from crankcase. Remove
all nuts and bolts which secure crankcase to cylinder
block. (Note: Crankcase and cylinder block are matched
assemblies, line bored, and never should be mismatched
by using different crankcase or cylinder block. Never
place machined surfaces on concrete or in any place
where surfaces may become marred, as this will result in
leaking surfaces, since no gasket is used at this point.)

Separale Crankcase fI'Dm Cyliﬂder block by prying
apart at special recesses with screwdriver. (Figure 7)
One recess is located on each side in center. After
crankcase is removed, lift small rubber ““O”’ ring from
recess in cylinder block.

Remove crankcase. Loosen valve-type center
main bearing from seat in cylinder block by tapping ends
of crankshaft lightly upward with rawhide mallet to
loosen from locating pin. Remove crankshaft, piston and
connecting rod assemblies. (Figure 8) Place crankshaft
assembly on powerhead stand.
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Figure 8. Removing and Installing Crankshaft Assembly
from Cylinder Block

IV.  REMOVING BEARINGS FROM END CAP

Remove ball bearing in upper end cap with Ball
Bearing Puller (91-24722). Insert puller from inside of
end cap, handle end first (Figure 9). Compress tool caps
so tool will enter bearing. After tool is in, pins expand
and catch lower end of inner bearing race. By applying
pressure to handle, caps expand and a firm grip is
obtained. Tap or press out. After ball bearing is re-
moved, check for ball bearing shims and remove. Gauge
shims with micrometer for replacement, if necessary.
Press out roller bearing with Needle Bearing Drift (91-
24726) from top down. Tap oil seal out with screwdriver.

V. REMOVE AND DISASSEMBLE CRANKSHAFT AND
PISTON ASSEMBLY

Remove crankshaft by lifting straight up. Remove
locating dowel pin from center main bearing or cylinder
block to prevent losing. Remove lower oil seal (lip
facing down), lower oil seal spacer, 2nd lower oil seal
(facing down), shims (if any) and lower ball bearing from
crankshaft. Place crankshaft with piston on Powerhead
Stand (91-24259). Remove piston rings from pistons with
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Piston Ring Expander. (Figure 10} Remove piston pin
lock rings on both ends of piston pin with long nose
pliers. Turn counterclockwise and pull. (Figure 17)
Place Piston Pin Bearing Tool (91-24263) around piston,
set bar of tool in center groove and turn screw in until
piston pin emerges from piston. (Figure 11) Be careful
of roller bearings, 22 in each piston pin race.

Connecting rods can be detached by removing
378" elastic stop nuts on connecting rod shoulder with
3/8" 6-point socket on !4’ drive.

Reed valve type center main bearing can be re-
moved by removing 2 Phillips head screws. Be careful
not to bend or distort reed valves and reed valve stops
on bearings. Rematch bearing halves on removal to be
sure of proper matching on reassembly. Detach reed
inlet valves and reed valve stops by removing 5/16"
screw - ith socket wrench.

Figure 9. Inserting Ball Bearing Puller into End Cap
Ball Bearing

Figure 10. Remove and Install Piston Rings
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Figure 11. Remove and Install Piston Pins ¥
NOTE: Right reeds and left reeds. Mark reed H“‘
valves “L’ (Leftjor ““R’’ (Right) for easier replacement b ‘@.
if in condition to reuse. %_ﬁ
VL TR =
NOTE: See “‘Parts Inspection -- How to Check™, = 1 %5 e "
Page 2-4 of Powerhead Section, before reassembling. ,
T e | o

]
Crankshaft & Center Main Bearing Assembly W 4@ |
Crankshaf ® @® ®
shatt

1
2 Bearing, ball - crankcase (lower)
3  Oil Seal, crankcase (lower)
4  Sleeve, protector - crankshaft
5  **O" Ring, protector sleeve CRANKSHAFT AND CENTER MAIN BEARING ASSEMBLY
6  Center Main Bearing Assembly
7 Dowel Pin, center main bearing 12 Reed Stop, main bearing reed valves
8  Screw, center main bearing clamping (9/16) 13 Screw, reed stop mounting
9  Screw, center main bearing clamping (7/8) 14 Nut, reed stop mounting screw
10 Nut, bearing clamping screw 15 Dowel Pin, main bearing to cylinder block
11 Reed, center main bearing 16  Key, flywheel
Cylinder Block and Crankcase Assembly -- Figure on Page 51
1 Cylinder Block ond Crankcase Assembly 41 Mount, rubber - top cowl
2 Stud, cylinder block to drive shaft housing 42 Washer, rubber mount stud
3 Stud, cylinder block to drive shaft housing 43 Nut, rubber mount to bracket
4  Stud, crankcase to drive shaft housing 44 Screw, center main bearing locking
5 Stud, carburetor mounting 45 Tab Washer, locking screw
6 Dowel Pin, crankcase to cylinder block 46 Stop, centering arms
7 Check Valve Assembly, crankcase 28  Mount, rubber - top cowl 47 Screw, crankcase to cylinder block
8 Crankcase Top Assembly 29  Washer, rubber mount stud 48 Screw, cronkcase to cylinder block
9 Bearing, ball 30 Nut, rubber mount to cover 49 Screw, crankcase to cylinder block
10 Shim, bearing to crankcase top 31 Screw, cover to cylinder block 50 Nut, crankcase screw
11 Bearing, roller 32 Nut, cylinder block cover screw 51 **‘O" Ring, crankcase fastening screw
12 0il Seal 33 Gasket, transfer port cover 52 Shift Cam Lever Assembly
13 Shim, spacer to crankcase top (.015) 34 Cover, transfer port 53 Shaft, upper shift
14 Spacer, hold down ring to crankcase top 35 Claomp, harness - ignition wires 54 Washer, wave - shift cam lever pin
15 Ring, magneto hold down 36 Screw, port cover to cylinder block 55 Cotter Pin, upper shift shaft to cam lever
16 Screw, hold down ring to crankcase top 37 Screw, crankcase top fastening 56 Washer, wave - cam lever to crankcase
17 Lockwasher, hold down ring screw 38 Tab Washer, top fastening screw 57 0" Ring, shift cam lever
18 Bearing, ball - crankcase (lower) 39 Bracket, top cow! mounting 58 Spacer, shift cam lever to crankcase
19 Qil Seal, crankcase (lower) 40 Screw, cowl mounting bracket to cranke 59 Cam, shifting
20 Spacer, lower oil seal 60 Arm, centering (starboard)
21 Gasket, cylinder block to baffle plate 61 Arm, centering (port)
22 Plate, baffle - exhaust manifold 62 Washer, centering arm roll pin
23 Gasket, baffle plate to manifold cover 63 Reoll Pin, centering arm to shifting cam
24 Cover, exhaust manifold 64 Spring, centering arm tension
25 Screw, manifold cover to cylinder block 65 Screw, cam lever to shifting com
26 Gasket, cylinder block cover 66 Washer, cam lever screw
27 Cylinder Block Cover Assembly 67 Nut, cam lever screw

Page 50 Master Service Manual Revised Jan. 1960 Section II - Powerhead



CYLINDER BLOCK AND CRANKCASE ASSEMBLY, AUTOMATIC TRANSMISSION TYPE

Page 51
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Reassembly

1. INSTALLATION, CENTER MAIN BEARING TO
CRANKSHAFT

Place crankshaft in vertical position on Power-
head Stand (91-24259) held in a vise. Adjust reed valves
on valve type center main bearing by setting reed valves
squarely over their respective openings and at “‘no
preload””. (This means that reed valves do not adhere
tightly to seat but have a slight opening, never more
than .007”.) (Figure 12) Place reed valve stops in
position evenly over reed valves. Tighten reed stop
screws. Check all reed valves for proper setting. Set
reed valve stops according to Specification Chart in
Miscellaneous Section, from top of closed reed valve
to bottom of reed valve stop. (Note: Mark 10-104-154

have 4-reed center main; later models have 8-reed.)

IMPORTANT! Always check reed stop openingdimension
carefully, as larger opening can cause breakage and
smaller opening will not allow sufficient fuel to enter

at high RPM.

Note: When replacing reed valves on center main
valve type bearing, be careful to set reed valve in order
to obtain a ““no preload’’ condition. Reed valves should
have equal tension and flutter. (See Reed Valves, Page 4
this Section.)

After resetting reed valves and valve stops on
the valve type center main bearing, set insert halves in
place in center main and lubricate with heavy grease.
Replace on crankshaft. (Figure 13) Tighten 2 integral
screws securely on each center main to assure tight fit.
Recheck reed valve spacing over openings and clearance
between reed valve and stop.

Figure 12. Adjusting Reeds

. ASSEMBLING CONNECTING RODS

Prepare the connecting rods, opening matched
assemblies (one at a time) by removing cap screws and
lock ruts. Watch knob markings on cap and rod for re-
assemblv. Take small amount of heavy lubricating grease
on end of index finger and coat each half of connecting
cod bearing race to hold roller bearings in place. Place
coiler bearings around both sides for reassembly -- 13
on one naif, 12 on other. (Figure 14)

Dlace connecting rod cap so knob markings
match connecting rod. Slip separated rod with bearings
over cranksnaft journal bearing surface, bringing cap up

Master Service Manual

Figure 13. Replacing Center Main Bearing

tight to fit and placing rod down to match cap. Insert
cap screws and lock nut and tighten each nut evenly
with torque wrench for perfect fit. Refer to Torque
Specification Chart in Miscellaneous Section for correct
torque value. Rotate connecting rod after torquing,
checking that it rotates freely. If rough, remove and
check race and rollers. Repeat above procedure for
other connecting rod. Always recheck knob markings
on reassembled rods for correct and perfect match.

i

A )

L
e

Aliznment
Marks

Figure 14. Connecting Rod Assembly Ready to Install

II. REPLACING PISTONS

Replace piston pin bearings with Piston Pin
Bearing Tool (91-22803A1) and slip bearing retainer
washer onto tool sleeve. Coat sleeve with small amount
of grease to hold 22 roller bearings for each piston pin
bearing race. Place bearings around sleeve of tool and
then insert assembly into race of connecting rod. (Figure
15) Place other bearing retainer washer on opposite
side of rod. Place piston over bearings (watch intake
side of piston), grooved (sharp profile milled part of

Reprint Aug. 1962 Section II - Powerhead



piston) to right looking at dome of piston. Sloping top
of piston is exhaust side. Push out sleeve with punch
part of tool from bottom and set open end of piston pin
on small end of piston pin tool. (Figure 16) Press piston
pin in with palm of hand and, if tight, tap with mallet,
being sure to support piston and rod assembly so rod is
not bent. Piston Pin Tool (91-28734) may be used.
Check assemblies for binding after installing.

Repeat above proeess for other piston, being
certain to replace 2 piston pin lock rings in each piston
to secure piston pin. Set tip of lock in groove and, with
long nose pliers, push lock in and turn counterclockwise
to seat. (Figure 17)

b

Figure 15. Inserting Piston Pin Bearings & Sleeve into
Connecting Rod

Figure 16. Inserting Piston Pin on Piston Pin Tool

Section II - Powerhead
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- \ i T ey

Figure 17. Removing & Installing Piston Pin Lock Ring

Replace piston rings on pistons with Piston
Ring Expander (91-24697), spreading rings over end of
piston and seating properly in grooves. (Figure 10)
Check that rings float freely in piston groove after
lubricating with oil. Align properly with ring openings
over pins in piston ring grooves.
IV.  REPLACING CRANKSHAFT, CONNECTING ROD

AND PISTON ASSEMBLY

Slip bottom ball bearing on crankshaft and seat
in place against shoulder of lower crankcheek. Replace
shims, if any removed. Set upper oil seal on crankshaft
with lips facing down and place spacer and second
(lower) oil seal on lip also facing down. (Note: Or later
models with protector tube, place both seals with lips
down and set protector tube recess in shoulder on
cylinder block.) (Figure 18) Set dowel pin for center
main bearing in place in cylinder block.

Figure 18. Protector Tube and Seals

NOTE: Use 2 angle ring compressors to insert
pistons into cylinders. (Figure 19) (Replace the 4 shoes
with the smaller radius shoes in kit for Merc 100-150
and Mark 10-104-154 models.) Open compressor by
turning knurled wheel and place over piston rings from
lower end of piston. Place lubricating oil on piston
rings and on face of ring compressor shoes and check
that they are free and properly aligned over the locating
pins in the ring grooves. Insert from crankshaft end,
aligning ring compressor shoes over piston rings. When

Revised Jan. 1960 Page 53
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Pull upper end cap back a little from seat on
cylinder block and coat seating surface of end cap with
Sealer Compound (C-92-28804). Coat joint face of crank-
case with thin layer of sealer (C-92-28804) for metal-to-
metal seal. Seat ‘‘O” ring in cylinder block and set
crankcase over cylinder block, insert bolts and attach
nuts and washers. Place center main bearing locking
screw with lock tab washer thru hole in crankcase to
hold main bearing. Align opening of valve type center
main with that of crankcase fuel intake opening so that
they are evenly centered. Crimp lock tab washers after
tightening screws to recommended torque. Refer to cor-
rect torque value in Torque Specification Chart, Section
VIII. Tap upper end cap into place to seat firmly and
install tab locks and screws.

Tighten crankcase cap screws, starting with
center cap screws and work to top, then from center to
bottom, etc, to prevent distortion of covers and possible
leakage. (Figure 25, Page 46, this section for reference)
Use torque values listed on Torque Specification Chart,

Section VIII. Tighten upper end cap screws securely
ard bend tab locks.

Mount completed powerhead on Powerhead Stand
(C-91-24259) in vise and rotate several times to be sure
entire powerhead assembly is free. Reinstall intake
port covers, cylinder block cover, renewing gaskets
before installing. (Use Permatex sealer on older motors
if in doubt about seal on cylinder block cover.) Intake
port covers have beveled face to front of intake passage
toward crankcase,

Reinstall gasket on manifold and baffle plate and
gasket for outside cover. For easy installation, locate
2 studs in cylinder block exhaust side to aid in aligning
plates and gaskets. Remove after several screws have
been placed. Tighten cylinder block covers and exhaust
manifold screws in proper sequence shown in Figure 26
Page 46 this section, thus preventing warpage and
leakage. See sequence in Torque Specification Chart,

Section VIII.

Section 11 - Powerhead

Master Service Manual

This completes powerhead assembly, For install-
ation of components of carburetion, ignition, fuel system,
etc, see respective sections in manual.

Vi. REPLACING POWERHEAD

(NOTE: On Mark 10-10A-154, place wave washer
on the shift cam lever and insert upper shift shaft into
shift cam lever assembly, securing with cotter pin.)

Place new gasket on drive shaft housing and set
powerhead into position on lower cowl portion of drive
shaft housing. Be sure that shift shaft extends through
opening in drive shaft housing. (Figure 3) Secure power-
head to drive shaft housing with 6 hex head nuts.

(NOTE: On Mark 10-104-154, set lower shift
control rod into transmission shaft lever. Set wave
washer on end of shift control rod and secure with cotter
pin. For replacement of springs and cover, see Page 464,
Section Ill. Place throttle control bracket assembly com-
plete in position on lower cowl, with ball and sleeve
placed into recess of crankcase. (Figure 2) Lubricate
ball and sleeve with grease before installing. Thread 3
screws through control bracket to cowl but do not tighten.
Place drag link into hole of troll lever. (Figure 2) Set
steering handle tube nylon bushing in bracket recess and
secure with screw and washer. Insert control shaft assem-
bly and lubricate. Replace the handle-to-handle bracket,
being sure yoke on steering handle fits over tongue of
control shaft assembly. Secure hand to bracket with 2
screws, lockwashers, flat washer and nuts. Align the
control bracket so the shift arm assembly and control
shaft are engaged and aligned and fasten control bracket
to drive shaft housing with the 3 screws previously insert-
ed. Set drag link in troll lever to previous setting and
secure with square head set screw. This will be readjust-
ed later to get desired troll qualities.)

To install magneto, align stator hold-down clips
on magneto with recesses in magneto hold down ring.
Turn stator counterclockwise and magneto is installed.
(Figure 6) Install flywheel - and torque. See Torque
Specifications, Section VIIIL.
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ONE-CYL. FULL GEAR SHIFT (MERC 39) POWERHEAD
Repair Procedure - Disassembly

KEMOVAL OF REED BLOCK

1.

2.

Reed block can be removed without removing power-
head.

Remove strainer cover from carburetor so that car-
buretor mounting nuts can be removed. Nut on star-
board (right) side need not be removed completely,
since carburetor mounting flange is slotted on that
side.

. Disengage choke lever from choke shutter by pulling

choke lever forward.
Remove carburetor by tilting toward port side of
engine and pulling forward.

. With carburetor removed, reed block can be removed

by pulling forward off carburetor mounting studs.

. Refer to Figure 1 for proper assembly of reeds and

reed block. When assembling reeds to reed block, care

must be taken so that reeds are centered and square

with reed block.

a. Reeds have an identification notch. Install reed
with notch positioned as shown in Figure 1. Install
reed retainer with rounded edge toward reed to pre-
vent reed breakage.

b. Late Merc 39 engines have both the reed and reed
retainer notched for identification. Install reeds
and reed retainers with notch positioned as shown
in Figure 1.

NOTE: For repair procedure on remainder of Merc 39
powerhead, refer to disassembly of 2-cylinder full
gear shift powerheads on Page 57.

O

( 32
OA —O
gz Reed Retomer}
~O O

X
\' Notch

Rounded Edge

Figure 1. Reeds Centered and Square with Reed Block

Reassembly

REASSEMBLING REED BLOCK AND CARBURETOR TO
POWERHEAD

1.

2

4.

Install reed block gasket and reed block to carburetor
mounting studs.

. Install carburetor gasket.
3.

Tilt carburetor to port (left) side and engage mount-
ing flange onto port stud.

Tilt carburetor downward so that slotted mounting
hole is completely down on stud.

Master Service Manual

NOTE: If carburetor is not down in slot completely,
difficulty will be experienced when setting up syn-
chronization on engine.

. Install and tighten carburetor mounting nuts.

. Pull choke lever forward and engage it into choke

shutter.

. Install strainer and strainer cover on carburetor and

tighten screw.

Revised Sept. 1965 Section II - Powerhead



2-CYL. FULL GEAR SHIFT POWERHEAD

Disassembly

A. REMOVING POWERHEAD

1. Remove 2 screws which hold fuel line check unit
adaptor to bottom cowl.

2. Remove 3 screws which connect shut-off switch
wires to terminal block.

3. Remove cotter pin, magneto actuator linkage.

4. Remove choke shutter spring.

5. Remove 6 nuts which hold powerhead to drive
shaft housing.

6. Jar powerhead on exhaust side with heel of hand
to loosen gasket between powerhead and bottom
cowl.

7. Remove powerhead and place in Powerhead Stand
(91-24282). (Figure 1)

8. Remove fuel pump and carburetor.

/

Figure 2. Removing Flywheel
9. Magneto now can be lifted off. (Figure 3)
10. Remove hex head cap screws in exhaust manifold
cover plate on left side of motor.
11. Separate baffle plate and gaskets when removing.
12. Remove cylinder block cover and transfer port
cover and gaskets by removing cap screws. These

v

covers need not be removed unless required for
cleaning exhaust chamber and water cooling
chamber.

C. SEPARATING CRANKCASE & CYLINDER BLOCK

1. Remove cap screws which hold upper end cap to
crankcase and cylinder block.

2. Remove center main bearing lock screw on outside

—_—gi" = of crankcase by first bending down lock tabs

Figure 1. Powerhead on Stand in Vise with screwdriver.

B. REMOVING FLYWHEEL

1. To remove flywheel, use Flywheel Puller (91-
24695A1). (Figure 2)

2. Place Protector Cap (91-24161) on threaded end
of crankshaft to prevent damage to threads.

3. Attach puller to flywheel evenly by securing with
3 screws into top of flywheel.

4. Tighten center screw with wrench until pressure
is exerted orn end of shaft to loosen. (Figure 2)

5. Tap on center screw with hammer to free flywheel
from shaft, if exceptionally tight.

6. Remove flywheel key from crankshaft with pair
of end cutting pliers if tight.

7. To remove magneto assembly, first remove spark
plug leads.

8. Pull 2 magneto friction clamps outward until they

are free from crankcase flange. Figure 3. Removing Magneto from Powerhead

Section II - Powerhead Master Service Manual Reprint Aug. 1962 Page 57



Figure 4. Separating Crankcase and Cylinder Block Figure 6. Removing Ball Bearing and Roller Bearing from

3. Remove screw entirely from crankcase.

End Cap

4. Remove all nuts and bolts which secure crankcase
to cylinder block. D. REMOVING BEARING FROM END CAP
NOTE: Crankcase and cylinder block are matched 1. Bemuwe: opper Eall rap il seal Ty prying oub #
assemblies, line bored, and never should be -mis- T
matched by using different crankcase or cylinder 2. Remove ball bearing and roller bearing from upper
block. Never place machined surfaces on concrete end cap with Needle Bearing Drive (91-24715A2).
or in any place where surfaces may become marred, Place mandrel into roller bearing and press out
as t}zis.will result -in le-aking surfaces, since no toward ball bearing end to remove roller and ball
gasket is used at this point. bearing. (Figure 6)

5. Separate crankcase from cylinder block by prying

apart at special recesses with screwdriver. (Figure
4) One recess is located on each side in center.

E. REMOVING AND DISASSEMBLING CRANKSHAFT
AND PISTON ASSEMBLY

6. Remove crankcase. 1. Remove locating dowel pin from center main
7. Loosen valve-type center main bearing from seat bearing or cylinder block to prevent losing.

in cylinder block by tapping ends of crankshaft 2. Remove lower oil seal (lip facing down) and

lightly upward with rawhide mallet to loosen lower ball bearing from crankshaft.

from locating pin. 3. Remove piston rings from pistons with Piston
8. Remove crankshaft, piston and connecting rod Ring Expander (91-24697). (Figure 7)

assemblies. (Figure 5) 4. Remove piston pin lock rings on both ends of
9. Place crankshaft assembly on Powerhead Stand

(91-24283).

: |

Figure 5. Removing {and Installing) Crankshaft Assem-

Page 58

bly from Cylinder Block

Master Service Manual

bearing or cylinder block to prevent losing.

Figure 7. Removing (and Installing) Piston Rings

January 1961
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Figure 8. Removing (and Installing) Piston Pin Lock
Ring

piston pin with long nose pliers. Turn counter-
clockwise and pull. (Figure 8)

5. Place Piston Pin Bearing Tool (91-30425A1)
around piston, set bar of tool in center groove
and turn screw in until piston pin emerges from
piston. (Figure 9) Be careful of roller bearings,
17 in each piston pin race.

6. Connecting rods can be detached by removing

Section II - Powerhead Master Service Manual

?-_ 2 < r A
Figure 9. Removing (and Installing) Piston Pin

5/16”° elastic stop nuts on connecting rod shoulder
with 5/16°" 6-point socket on %"’ drive.

. Reed valve type center main bearing can be re-

moved by removing 2 Phillips head screws. Be
careful not to bend or distort reed valves and
reed valve stops on bearings.

. Rematch bearing halves on removal to be sure of

proper matching on reassembly.

. Detach reed inlet valves and reed valve stops by

removing 5/16”" screw with socket wrench.

January 1961 Page 59
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Cyl. Bl. & Crankc. Ass'y
Check Valve Ass'y

Stud

Stud, carb. mounting
Pin, dowel

Screw, crankec. to eyl. bl.
Screw, crankc. to cyl. bl.

Nut, crankc. fast. screw

Bearing H's'g Ass'y, upper

&
Screw, main bear. lock
Lockwasher @
Shim
=y
S
@

@®—

@6 6 6

®

®

®

®

m@

(%)
oo

OO COBOOOS

Bearing, ball
Bearing, roller

Oil Seal

.'0" Ring

Screw

Gasket, trans. port cover
Cover, transfer port
Screw

Mount, rubber

Nut

Gasket, cyl. bl. cover
Cover, cyl. block
Screw

Nut

Gasket

Plate, baffle

Gasket

Cover, exhaust manifold
Screw

Terminal Block
Screw

Screw

Clip, mag. gr'nd lead
‘D' Washer

Screw

Bearing, ball

Qil Seal, crankcase

Page 60

Figure 10. Cylinder Block and Crankcase Assembly, Mere 50
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Reassembly - 2-Cyl. Full

A. INSTALLING CENTER MAIN BEARING TO CRANK-
SHAFT

1.

[« 09 BN

Place crankshaft in vertical position on Powerhead
Stand (91-24282) held in a vise.

Adjust reed valves on valve type center main
bearing by setting reed valves squarely over
their respective openings and at ‘‘no preload”.
(Figure 11) This means that reed valves do not
adhere tightly to seat but have a slight opening,
never more than 007",

Place reed valve stops in position evenly over
reed valves.

Tighten reed stop screws. (See P. 2B, Sec. VIIL.)
Check reed valves for proper setting.

Set reed valve stops according to Specification
Chart in Miscellaneous Section (VIII), from top of
closed reed valve to bottom of reed valve stop.

IMPORTANT: Always check reed stop opening
dimension carefully, as larger opening can cause
breakage and smaller opening will not allow

sufficient fuel to enter at high RPM.

NOTE: When replacing reed wvalves on center
main valve type bearing, be careful to set reed
valve in order to obtain a “‘no preload” condition.
Reed valves should have equal tension and flutter.
(See “Reed Valves™, Page 4 this section.)

8.
9.

10.

Figure 11. Adjusting Reeds
After resetting reed valves and valve stops on
valve type center main bearing, lubricate with

MULTIPURPOSE Lubricant (92-30239).

NOTE: When installing center main valve type
bearing, install with locking screw hole on right
side of crankshaft, when viewed from intake
opening.

Replace on crankshaft. (Figure 12)

Tighten 2 integral screws securely on each center
main to assure tight fit.

Recheck reed valve spacing over openings and
clearance between reed valve and stop.

B. ASSEMBLING CONNECTING RODS

L.

2;

Section II - Powerhead

Prepare connecting rods, opening matched as-
semblies (one at a time) by removing cap screws
and lock nuts. Watch knob markings on cap and
rod for reassembly.

Take small amount of MULTIPURPOSE Lubricant
(92-30239) on end of index finger and coat each

Master Service Manual

Gear Shift Powerhead

~

=

Figure 12. Replacing Center Main Bearing

half of connecting rod bearing race to hold bearings
in place.

. Place roller bearings around both sides for re-

assembly -- 13 on one half, 12 on other. (Figure 13)

. Place connecting rod cap so knob markings match

connecting rod.

. Slip separated rod with bearings over crankshaft

journal bearing surface, bringing cap up tight to
fit and placing rod to match cap.

. Insert cap screws and lock nuts and tighten each

nut evenly with torque wrench for perfect fit.
Refer to Torque Specification Chart in Miscel-
laneous Section (VIII) for correct torque value.

. Rotate connecting rod after torquing, checking

that it rotates freely. If rough, remove and check
race and rollers. ’

. Repeat preceding procedure for other connecting

rod.

. Always recheck knob markings on reassembled

rods for correct and perfect match.

¢

A
Alignment ' -\‘\ A
Marks i
o 4
N

Figure 13. Connecting Rod Assembly Ready to Install
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Figure 14. Inserting Piston Pin Bearings and Sleeve

into Conneeting Rod

C. REPLACING PISTONS

1.

2

10.

11,

Replace piston pin bearings with Piston Pin
Bearing Tool (91-24144) and slide bearing retainer
washer onto tool sleeve.

Coat sleeve with small amount of VULTIPURPOSE
Lubricant (92-30239) to hold 17 roller bearings
for each piston pin bearing race.

Place bearings around sleeve of tool and then
insert assembly into race of connecting rod.
(Figure 14)

. Place other bearing retainer washer on opposite

side of rod.

. Place piston over bearings (watch intake side of

piston), grooved (sharp profile milled part of
piston) to right while looking at dome of piston.
Sloping top of piston is exhaust side.

Push out sleeve with punch part of tool from
bottom and set open end of piston pin on small
end of piston pin tool. (Figure 15)

. Press piston pin in with palm of hand and, if tight,

tap with mallet, being sure to support piston and
rod assembly so that rod is not bent. Piston Pin
Tool (91-30425A1) may be used. Check assemblies
for binding after installing.

Repeat preceding process for other piston, being
certain to replace 2 piston pin lock rings in each
piston to secure piston pin.

Set tip of lock in groove and, with long nose
pliers, push lock in and turn counterclockwise
(to left) to seat. (Figure 8)

Replace piston rings on pistons with Piston
Ring [xpander (91-24697), spreading rings over
end of piston and seating properly in grooves.
(Figure 7)

Check that rings float freely in piston groove
after lubricating with oil. Align properly with ring
openings over pins in piston ring grooves.

D. REPLACING CRANKSHAFT, CONNECTING ROD
AND PISTON ASSEMBLY

L.

Page 62

Slip bottom ball bearing on crankshaft and seat
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in place against shoulder of lower crankcheek.

2. Set lower two oil seals on crankshaft with lips fac-

ing down.

. Set dowel pin for center main bearing in place in

cylinder block.

NOTE: Use 2 angle ring compressors to insert
pistons into cylinders. (Figure 16) Open com-
pressor by turning knurled wheel and place over
piston rings from lower end of piston. Place
lubricating oil on piston rings and on face of ring
compressor shoes and check that they are free and
properly aligned over the locating pins in the ring
grooves. Insert from crankshaft end, aligning ring
compressor shoes over piston rings. When evenly
aligned and centered, turn knurled wheel on end of
compressor lightly to compress rings. Do not turn
wheel too tight or compressors cannot slide off
piston when placing in cylinder. If too tight, it
also may score the piston when removing. After
placing compressors on pistons, set cranksheft
assembly over cylinder block and insert one piston,
then the other. As pistons enter cylinders, loosen
ring compressor slightly and piston will slide in
with ease. After pistons are placed in cylinder
bores, remove compressors. Be sure, when turning
crankshaft, that pistons do not come out of cy-
linders.

. If tool is not available, install completed piston
and crankshaft assembly. (Figure 5) While in-
stalling, check that crankshaft tapered end is to
top of cylinder block and intake sides of pistons
are in correct position.

Figure 15. Inserting Piston Pin on Piston Pin Tool

Section II - Powerhead



Figure 16. Inserting Pistons into Cylinders with R.ing

$ook -4

Compressors

. Work pistons into cylinders. With index finger,

compress rings and ease pistons down into cy-
linder bores. Do not use undue force, or rings

will break.

. Align valve type center main bearing locating pin

in cylinder block and push in until seated.

Check each of 6 piston rings thru the exhaust or
intake 6 ports by pressing with screwdriver for
spring tension. If no springing action occurs, or
ring does not return to position, it is likely that
ring has been broken in reassembly. Be careful
not to burr piston rings.

E. REPLACING END CAP

=
l.

Section Il - Powerhead

. Replace

Set roller bearing on end of Bearing Mandrel
(91-24715A2) and press into upper end cap evenly
between upper and lower openings. (Figure 17)
Replace shims in end cap.
ball bearing, pressing in with arbor

press until seated evenly.

Figure 17. Installing End Cap Roller Bearing

Master Service Manual

13.

14.

1€.

Replace oil seal in upper end cap, using a tool of
equal diameter and pressing in with arbor press.
Install upper end cap temporarily on crankshaft,
being careful not to damage oil seal.

Tap end cap down so that it seats against cylinder

block.

. Install cylinder block to end cap screws, tighten

and check for end play between crankshaft ball
bearing journal thrust face and inner race of ball
bearings. (Figure 18)

Tap crankshaft either way with mallet to be sure
of true seat. Tolerence of end play on units should
be .008”" to .012”°. If too much end play, remove
shims between crankcase and cylinder block and
upper end cap; if not enough, add shims in .002”’,
.003”’, .005"" or .010"" thicknesses, as required.

Figure 18. Gauging Crankshaft End Play

Pull upper end cap back a little from seat on
cylinder block and coat seating surface of end
cap with Sealer Compound (92-28804).

Coat joint face of crankcase with thin layer of
sealer (92-28804) for metal-to-metal seal.

. Set crankcase over cylinder block, insert bolts

and attach nuts and washers.

. Place center main bearing locking screw with

lock tab washer thru hole in crankcase to hold
main bearing.

Align opening of valve type center main with that
of crankcase fuel intake opening so that they are
evenly centered.

Tighten crankcase cap screws, starting with center
cap screws and work to top, then from center to
bottom, etc, to prevent distortion of covers and
possible leakage. (See Figure 25, Page 46 of this
section for reference.) Use torque values listed

on Torque Specification Chart, Section VIII.

. Tap upper end cap into place to seat firmly and

install screws.
Install center main locking screw and crimp lock
tab washer after tightening screw to recommended
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17,
18.

19.

20.

21.

22.

Page 64

torque. Refer to correct torque value in Torque
Specification Cart, Page 2C, Section VIII.
Tighten upper end cap screws securely.

Viount completed powerhead on Powerhead Stand
(91-24282) in vise and rotate several times to he
sure that entire powerhead assembly is free.

Reinstall intake port covers and cylinder block
cover, renewing gaskets before installing.

Reinstall gasket on manifold and baffle plate and
gasket for outside cover.

For easy installation, locate 2 studs in cylinder
block exhaust side to aid in aligning plates and
gaskets. Remove after several screws have been
placed.

Tighten cylinder block covers and exhaust mani-
fold screws in proper sequence shown in Figure
26 on Page 46, this section, thus preventing

Master Service Manual
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warpage and leakage. See torque value in Torque
Specification Chart, Section VIII.

This completes Merc 60 powerhead assembly.
For installation of components of carburetion,
ignition, fuel system, etc, see respective sections
in manual.

. REPLACING POWERHEAD
1.

Place magneto on powerhead and push magneto
friction clamps inward until they are secure under
crankcase flange.

Install flywheel and torque. Refer to Torque
Specification Chart, Section VIII, for torque value.
Install fuel line check unit adaptor in bottom cowl.
Install fuel pump and carburetor.

Install choke shutter spring.

Install cotter pin in magneto actuator linkage.
Connect shut-off switch wires and magneto ground
wires to terminal block.

Section Il - Powerhead
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LOWER UNITS DIVIDED INTO 6 MAIN TYPES

Type | - Neutral Clutch

Models: Mark 6-6A-5

Type Il - Full Gear Shift

Models: Merc 1100-1100SS-1000-950-950SS-900-850-
800-700-650-500-450-400-350-300-200-110-60-39,
Mark 58-58A-55-55A-50-35A-30-25-20-15 & KH7

Type Illl - Automatic
Transmission

Models: Merc 250-200-150-100 & iark 28-28A-15A-
10-10A

Type 1V - Standard Non-Shift

(Unicast Unit)

Models: Mark 40-7, KG9, KF9, KGT7, KF7, KE7, KF5,
KG4, KE4, KF3 and Quicksilver Lower Units

(Two-Piece Unit, Old Models)
Vodels: KD4, KE3 and Models Prior to 1947
Type V - Direct Reversing
Models: Merc 800-700-600 & Mark 78-78A-75-75A
Type VI -

Models: Mark 5511 -40H-30H-20H & KGOL, KGT7H,
KF7IID, KG4H

Quicksilver

DRIVE SHAFT HOUSINGS DIVIDED INTO 4 MAIN TYPES

Type | - Spring Loaded
Models: K to KD4 & KE3
Type Il - Spring Loaded
and Rubber Mounted

Models: Mark 40-20-15-7, KH7, KG7, KF7, KE7, KG4
& KE4

Type 1l - Rubber Mounted

Models: Mark 6-6A-5, KFS & KF3

Type IV - Dyna-Float
Shear Mounted

Models: Merc 1100-110055-1000-950-950S5-200-850-800-
700-650-600-500-450-400-350-300-250-200-150-110-100-
60-39, Mark 78-78A-75-75A-58-58A-55-55A-50-35A-30-
28-28A-25-15A-10-10A

General Description

The lower unit is composed of 3 main sections:

1. Gear housing assembly (including propeller).
2. Drive shaft housing assembly.

3. Clamp and swivel bracket assembly.

Section Il - Lower Unit
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PART’S INSPECTION - HOW TO CHECK

Before reassembling, check all parts thoroughly. Check

that the housing and all internal parts are perfectly clean.

B earings

Cartridge needle bearings should always be replaced
at overhaul and when rust conditions are present. Bear-

ings are relatively inexpensive.

Ball bearings should be cleaned first and dried in the

following manner:

a. With one hand, grasp the outer race firmly, and with
the other attempt to work inner race in and out.

There should not be excess play.

b. Spin outer race. If bearing sounds rough or has
catches in it, discard it. Bearings should have
smooth action, no rust stains. Compare with new

bearing.

Note: Always press cartridge type needle bearings into
part with the “lettered’ side up. Opposite side has a
greater radius for better installation. Check bearings
after installation to see that they are free and not frozen

or stuck due to improper installation or tight fit.

Inspect roller bearings, in particular, and check that
they are not worn. It is recommended when repairing
motors that they be replaced,as they are relatively in-

expensive.

Seals

Always replace oil seals when repairing,as they are
relatively inexpensive and can save trouble at a later
date.

Drive Shaft and
Propeller Shaft

Check for worn, twisted or bent shafts.

Gears

If teeth are worn, pitted, chipped or broken, or if corners

are rounded, chipped or otherwise damaged, replace gear.

Check for wear, improper fit (too tight or too loose),

wrong conical angle or too much back lash.

Page 2 Yaster Service Manual

Water Pump Assembly

Check for worn, broken or corroded water pump housing.

Check impeller for wear or broken vanes.
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Merc 800-700 Full Gear Shift Drive Shaft Components
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MARK 6 TYPE LOWER UNIT
(Neutral Clutch with Rubber Mounted Drive Shaft Housing)
Disassembly

A. MODELS
Mark 6-6A and Mark 5
B. LOWER DRIVE SHAFT ASSEMBLY

1. Loosen 2 small round head screws in holding clamp
for shift cable at right side of powerhead.

2. Remove large slotted special screw in front top of
drive shaft housing which holds drive shafthousing in
inner pivot tube.

3. Loosen stress bolt and nut on top side of drive shaft
housing and pull down to disengage, then remove
entire lower unit from powerhead.

4. Remove shift cable tube by removing brass nut con-
nection and compression fitting at side of block.
(Figure 1)

5. Pull out entire tube.

Figure 2. Turning Clutch Spring

5. Separate top of drive shaft housing from bottom part
of assembly.

6. Turn propeller stowly counterclockwise, at same
time pulling lower drive shaft housing assembly
away from gear housing. (Note: By turning propeller
slowly counterclockwise, the engaging spring from
drive shaft unwinds, thus allowing separation of
lower drive shaft from gear housing.)

D. WATER PUMP

1. Remove rubber seal ring from drive shaft spline top
end.

2. Remove water pump cover assembly, stainless steel
washer, impeller, impeller key and stainless steel

Compression Fltting

Figure 1. Removing Shift Cable Tube

|
6. Remove copper water tube from inside of inner pivot
tube by pulling down.
7. Loosen screw in co-pilot locking ring to release -
powerhead and inner pivot tube assembly from clamp ‘

and swivel bracket assemblies.

8. Remove co-pilot clamp ring by pulling out. (Note:
Ring has a 5/8 spindle extension extending into
bushing inside of swivel bracket.)

C. DRIVE SHAFT HOUSING

1. Place unit in vise with 2 blocks of soft wood to pro-

tect against marring by vise jaws. -
2. Remove hexagon nut and tab lockwasher, which holds

3 sections together, from stud on leading edge of

Before Spreading

housing.

3. Remove Phillips head screw from inside exhaust out- «_H.i +-L
let which holds gear and clutch housing assembly ¢ 64
together.

4. Remove hexagon nut and lockwasher from trailing Spread Bottom 1/2 Coil As Shown
edge stud, below anti-cavitation plate, which holds
3-piece assembly together. Figure 3. Spreading Coil

Section IIl - Lower Unit Master Service Manual Revised July 1961 Page 3



water pump housing from middle section of 3-piece ey =
assembly in this order. 2 L ,3 !
NOTE: If required, remove water line rubber seal in : '
pilot cap by pressing in 2 side knobs which hold it
in cover.

3. To remove drive shaft seal in pilot cap, pry out with
screwdriver.

E. LOWER DRIVE SHAFT & PINION GEAR ASSEMBLY

1. Remove clutch spring from knurled clutch drum by
turning propeller counterclockwise to unwrap spring
from drum. (Figure 2)

2. Pull upper drive shaft out of middle section and re-
move brass thrust washer at top of upper clutch drum.

F. CLUTCH CHATTER

1. A clutch chatter or grinding noise, which may occur
on Mark 5 when in neutral gear, is caused by clutch
spring without initial tension wound into spring.

IMPORTANT: Clutch chatter will have no effect on

engine operation, nor will it result in harm to engine.

Figure 5. Removing Propeller from Shaft.

and double tapered rubber seal. Check for proper
reassembly of seal. Long, tapered end faces down.

IMPORTANT: If excessive grease is found in cable
tube, inside diameter of seal leaks. If water is found
in gear case, outside diameter leaks.

H. PROPELLER AND DRIVE SHAFT

1. Remove propeller nut by straightening tabs of lock-
washer which are bent over flats of propeller nut.

2. Remove propeller clutch spring, steel washer and
fibre which fit into back hub of propeller.

3. Remove propeller, being careful not to lose 14 discs
(7 fibre and 7 metal) lined up on propeller shaft.
(Figure 5) These are followed by clutch thrust plate
and gear case cover.

Figure 4. Removing Plug on Shift Linkage Cartridge

2. To eliminate clutch chatter in Mark 5, remove clutch
spring and clamp bottom half coil of spring in vise.
(Figure 3)

3. With screwdriver, bend bottom half coil 5/64’" away
from spring (plus-or-minus 1/64""). This will pre-
tension clutch spring when reinstalled.

G. CABLE LINKAGE ON NEUTRAL SHIFT

1. Entire cable shift mechanismis contained in a separate
cavity of middle assembly.

2. Remove seal in bottom of housing (middle assembly)
by using %47'-20 screw, turned into seal plug to with-
draw assembly. (Figure 4)

NOTE: This assembly should not be separated from
its original sequence on cable when disassembling.
Tryto keep assembly strung on cable for easyreplace-
ment. Anchor on end of cable is soldered to cable,

followed by brass trip finger, slotted bushing, spring Figure 6. Hemoving Gear Case Cover
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4. Remove gear case cover (left hand thread) with Water
Pump Tool (91-24267). Set dowels in cover holes,
apply wrench to flats of tool and turn. (Figure 6)

5. Pull propeller shaft drive assembly, including water
intake housing, rubber sealing ring, metal retainer
and propeller shaft assembly which includes snap
ring, shim, ball bearing, bevel drive gear, key and
metal bearing ring. (Figure 7)

6. Remove shims, if any, from shoulder in housing be-

neath propeller shaft ball bearing.

- To remove propeller shaft ball bearing and gear with
Propeller Shaft Gear Tool (91-26376A1), use open
end of cup to remove ball bearing and other end to
remove gear on shaft (Figure 8).

I. LOWER DRIVE SHAFT ASSEMBLY & GEAR HOUSING

1. Bend down tab washer on pinion gear and remove
hex head bolt which holds pinion gear to shaft.
2. Remove pinion gear.

Figure 10. Removing Lower Drive Shaft from Clutch
Drum & Bearing

3. Place short lower drive shaft in vise between 2
pieces of wood or soft metal protectors.

4. Remove short lower drive shaft by tapping on casing
with mallet. (Figure 9)

5. Pull entire assembly -- including grease seal and
bearing spacer, lower knurled clutch drum, ball bear-
ing and shaft — free from lower gear housing.

NOTE: For proper placement when reassembling,
watch position of bearing spacer when removing.
Wide part is placed UP in lower gear housing.

J. DRIVE SHAFT BEARING & LOWER DRIVE SHAFT

1. Place clutch drum in protected vise jaws. Note that
there are two flat sides on drum.
2. Unscrew drive shaft from clutch drum with wrench
and slide bearing off shaft. (Figure 10)
3. Remove drive shaft and propeller shaft needle bear-
T ings from gear housing with Gear Housing Needle
Figure 8. Pressing Off Propeller Shaft Gear Bearing Tool (91-24273).

Section III - Lower Unit Master Service Manual Revised July 1961 Page 5




Drive Shaft Hsg., up.
Top, d. s. hsg.
Screw
Lockwasher
Screw, clamping
Nut

Stud

Lockwasher

Nut

Pipe, water inlet
“0"" Ring

Upper D. S. Assy.

Connector
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Sleeve, compress.
Connector

Tubing Assy.
Cone Seal

Spring, trip finger
Housing, trip fing.
Finger, trip
Cable, control
Pilot Cap Assy.
Bushing, pilot cap
Oil Seal, pilot cap
Spring, clutch
Housing, water pump
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Impeller, water pump
28 Pin, impeller drive
29 Cover, w.p. hsg.

30 Lower D.S.Hsg. Assy.
31 Oil Seadl

32 Screw, vent

33 Washer

34 Washer, thrust

35 Plug

36 ‘0" Ring

37 Screw

38 Lockwasher

Figure 11. Neutral Cluteh Lower Unit, Mark 6-6A

Page 6 Master Service Manual Revised July 1961 Sectior HI - Lower Unit



Section III - Lower Unit

——
O VWO NONUb bW —

ﬁmwwgwwmwwwmwmw———d_a_-_-_.u
WK — VONOCUEWN—=OVONOUG AW —

Figure 12. Neutral Clutch Gear Housing Assembly , Mark 6-6A
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Gear Housing Assy.
Drive Shaft
Bearing, ball

Drum, clutch
Shim,(.002-3-5)
Spacer

0" Ring

Gear, pinion
Lockwasher

Screw

Shaft, propeller
Gear, propeller

Pin

Shim, bearing to prop. gear
Shim (.002-3-5-10)
Bearing, ball

Snap Ring

Washer, sealing
Water Intake Hsg. Assy.
Oil Seal

Washer

Cover, gear housing
Screw

Washer

Stud

Tabwasher

Nut

Propeller

Plate, clutch thrust
Disc, friction

Disc, friction
Spring, compression
Tab Washer

Nut, propeller
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NOTE: Refer to Page 2, this section, prior to reassembly.

Reassembly

A. LOWER GEAR CASE HOUSING

1

(Sv]

10.

11.

13.

14.

Page 8

Install needle bearings in gear housing for drive shaft

and propeller shaft with Gear Housing Needle Bear-
ing Tool (91-24273).

. Fit ball bearing race to lower drive shaft extension

by pressing down to offset shoulder on shaft.

. Screw lower half knurled clutch drum on shaft and

tighten with wrench.

. Place brass shims, as necessary, in cavity of gear

housing for drive shaft bearing seat.

. Insert assembly into drive shaft chamber in gear

housing.

. Place bearing spacer ring in journal with wider collar

end up and seat grease retainer seal on collar.

Insert pinion gear into bottom gear housing and attach
to splined end of drive shaft extension. Use new lock
tab washerand hexagon head cap screwto hold. Place
shaft in vise to tighten. Be sure to use jaw protectors
in vise to prevent damage to knurled clutch drum.
Tighten screw with a box wrench and bend tab on
washer.

. Ready the propeller shaft and gear by placing gear

on closed end of Propeller Shaft Gear Tool Cup
(91-26376A1). Place blank end of shaft into gear
shoulder and line up drilled key hole in shaft with
one in shoulder of gear.

. Spread lubricant on shaft and press in with arbor

press.
Insert drive pin to lock in place on shaft. (Refer to
Figure 8.)

Install propeller shaft ball bearing on shoulder of
gear -- shimming if necessary -- with same tool (91-
26276A1). (Refer to Figure 8.) Place collar of tool
on top of cup to replace ball bearing when pressing
on with arbor press.

. Place brass shim and snap ring to hold ball bearing

on shoulder of gear.
Place large steel ring on shoulder within housing.
(See “*“NOTE”, following) Replace any brass shims
which were removed in disassembly.
Drive gear and shaft assembly into housing with
mallet, with care that entire assembly is entered
straight into housing and that 2 gears are meshed
properly.
NOTE: When damaged lower gear housing is replaced with
A-1607-400A2 gear housing assembly, it can be used on all
Mark 5 and Mark 6 engines. When using this gear housing
with propeller ball bearing A-30-21776 (5/16” wide), use
spacer A-23-23756 furnished. Place spacer on seat in gear
housing before installing propeller shaft assembly. When
using propeller shaft ball bearing A-30-22351 (3/8” wide),
the spacer is not required. Normal gear back lash should
be between .003"-10-.005"". Shims of various thicknesses
(.0037°,.0057,.007’) may be required to attain a correct
tolerance for proper gear lash. Only difference between
Mark 5 and Mark 6 lower units is the gears, and Mark 5 has
smaller propeller.
Metric Conversion: I’ = 25.4mm
Mark 5 - Straight Cut Bevel Gear 16:21
Propeller 6-%" dia. by 6-%"" pitch
Mark 6-6A - Spiral Bevel Gears 14:23
Propeller 7-%”’ dia. by 7°’ pitch

Master Service Manual
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19:

IMPORTANT: Check play of entire assembly after
gears are meshed by working drive shaft and propeller
shaft back and forth to find amount of backlash - not
less than .003"’ nor more than .005”. If too much
backlash, remove shims; if too tight and no backlash,
add shims for correct play and conical angle of gears.
Shims must be removed or added only between ball
bearing and steel washeron shoulderof gear housing.

. Insert steel ““L”” washer with shoulder up, rubber

washer of same dimension and housing water intake
spacer which contains oil seal.

- Position water intake housing properly to seal gear.
. Turn gear case cover in and tighten with Water Pump

Cartridge and Cover Puller (C-91-24267) by placing
dowels of tool in cover holes (left hand thread).
Lubricate threads with MULTIPURPOSE Lubricant
(C-92-35226) before installing. (Figure 6 in Dis-
assembly)

After installing gear case cover, set clutch thrust

20.

21
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Figure 13. Torquing Propeller and Nut

plate on splined shaft with small side down. Follow
alternately with 7 fibre and 7 steel friction discs,
starting with a steel disc. DO NOT lubricate these
clutch discs.

Place propeller over friction discs on shaft, rotate
lightly and propeller will drop in place. (Figure 5 in
Disassembly)

Set one fibre disc to fit in recess of propeller hub
and one steel disc, tab washer, compression spring
and propeller nut.

. Tighten nut securely with wrench and torque with

Torque Tool (C-91-25666) to 170-to-240 in. lbs.
(31.2-to-42.6kg/cm). (Refer to Torque Specification
Chart in Miscellaneous Section VIII.) When checking
propeller torque, hold clutch drum tight in vise. Use
jaw shields or blocks of soft wood in vise so that
shaft is not scored. (Figure 13)

. Adjust clutch beneath propeller. If too tight, loosen

nut. Iftoo loose, add .010"" shim beneath clutch spring.

. Bend tabs on lock washer to flats on propeller nut.
. Thread holding stud into top leading edge of gear

housing.

Section Il - Lower Unit



B. LOWER DRIVE SHAFT ASSEMBLY (CENTER SECTION)
1.

2

C.

1

[Sv]

D.

Section III - Lower Unit

Replace water pump housing. Tabin bottom of housing
should fit slot in chamber.

. Set brass thrust washer in bottom of drive shaft

chamber.

. Slip upper drive shaft assembly thru brass thrust

washer in chamber and water pump housing so that
collar on upper clutch drum seats on thrust washer.

. Insert impeller drive pin into drive shaft and slip

pump impeller with keyway over pin.
Rotate so that impeller is locked on shaft.

. Replace water pump cover with tab on slot to lock

in place.

. If oil seal in pilot cap assembly is to be removed,

place with lip up.
If rubber bushing is renewed, squeeze in so that
knobs seat in side holes.

. Set pilot cap assembly on drive shaft and replace

“0” ring in groove on upper drive shaft.
SHIFT LINKAGE CABLE CONTROL

String the following parts on control cable in order:
Trip finger (check that wide offset of finger is up to
fit in slot in housing), brass slotted trip finger hous-
ing, spring and rubber cone seal. Be sure that cone
seal is placed on cable with longer counter end in
spring. (Figure 14)

IMPORTANT: Do not invert, or grease leak will result.

. Thread free end of control cable up thru housing and

pull assembly into chamber. Be careful to slip trip
finger into slot so that it may properly engage clutch

spring.

. Close up chamber by inserting brass plug with ‘0"’

ring to seal. Check that tapped hole is out for easy
removal. (Refer to Figure 5 in Disassembly.)

. Reassembly of lower drive shaft housing assembly

now is completed.

UPPER DRIVE SHAFT HOUSING, LOWER DRIVE
SHAFT HOUSING AND GEAR CASE HOUSING

. Place clamp and swivel bracket assembly on motor

stand to receive powerhead and pivot tube.

Check that co-pilot ring is inserted into swivel bracket
before installing pivot tube of powerhead into swivel
bracket.

. Also make certain that upper and lower rubber and

brass co-pilot bushings are in their proper place in
swivel bracket and that they are lubricated properly

with MULTIPURPOSE Lubricant (92-30239).

NOTE: On bark 6-64, be sure to install bottom cowl
on powerhead BEFORE placing powerhead into swivel
bracket.

. Grease top of pivot tube and slip drive shaft housing

top onto pivot tube with drilled lug to front to receive
upper drive shaft housing.

. Use drift pin to line up hole in housing and housing

top and secure with snub-nosed screw and washer.

. Replace clamping screw and nut and tighten.
. Replace stud in trailing edge of upper drive shaft

housing to hold upper housing to gear case.

. Insert cable control guide tubing down into left side

of powerhead and tighten with compression nut and
connector for extension.

Master Service Manual

9.

10.

11

13.

14.

Straighten guide tube, placing it against left inside
of upper drive shaft housing. If not straight, drive
shaft splines will not mesh with splines of crank-
shaft and tubing will push it to the side.

Insert copper water tube up into pivot tube to seat
inside water inlet cap. Check that drilled bleeder hole
in tube is at bottom.

Attach center assembly (lower drive shaft housing) to
upperdrive shaft housingas follows: (Refer to Figures
11 and 12.)

a. Insert short piece of tubing (control cable guide

tube extension) into bottom of pilot cap to guide end
of water tube into top seal of cap.

. Push up on pilot cap to seat in chamber of upper

drive shaft housing and move entire centerassembly
towards upper housing, at the same time watching
that end of cable guide tube seats into top of shift
assembly chamber.

NOTE: Be sure that water pump cover plate does not

move out-of-place. It can be held by thin piece of
metal or screwdriver.

. Place clutch spring on lower drive shaft clutch drum

by turning spring onto drum in counterclockwise
rotation so that spring opens and inserts freely. End
for trip lever is up.

Place lower gear assembly with clutch spring into
center assembly by engaging spring onto upper half
of clutch drum.

Turn propeller slowly counterclockwise to wind spring
onto upper drum, at same time pushing up on entire
assembly to fit all 3 assemblies together securely.

NOTE: Rotation must be kept up until the 2 housings
are together tightly, or it will result in damaged
clutch spring. Place tab washer and hexagon head
nut on stud and tighten with open end wrench at lead-
ing edge. Place nut and washer on bottom stud which
holds gear case. Screw in and tighten bolt and washer
at exhaust outlet below anti-cavitation plate to hold
entire assembly together.

. Insert control cable into guide tube extension and
replace extension by fastening with clamp on side
and connecting compression nut on adaptor fitting.

. Replace all allied components.

NOTE: For Neutral Clutch Adjustment of Mark 6-64-5

Models, Turn to Miscellaneous Section VIII.

Figure 14. Installing Shift Linkage Assembly

in Trip Finger Chamber

Revised July 1961 Page 9



LOWER UNIT - - GEAR SHIFT TYPE

All 4-Cyl. Models(Without Jet Prop Exhaust) ¥
and 2-Cyl. Mark 25-20-15, & KH7

Disassembly

* Does Not Include Mark 40 and KF9, KG9 (See
Page 21).

A. Disassembly of Lower Unit

Remove 2 hexagon head lock nuts holding gear housing
assembly to drive shaft housing (on leading edge), one
hexagon lock nut located in center of anti-cavitation
plate on the underside and one 5/16"" socket allen head
screw located on the rear, inside exhaust outlet. After
the above nuts and screw are removed, the lower gear
housing assembly can be pulled off the drive shaft
housing.

B. Disassembly of Gear Housing

Mount gear housing assembly in vise between 2 blocks
of soft wood to prevent marring of gear housing. Remove
propeller by driving tabs on tab washer flat against pro-
peller hub and remove propeller nut. A long piece of
round steel can be inserted in hole of propeller nut to
remove. (Figure 1) Check gear back lash by pulling on
drive shaft with one hand and pushing propeller shaft

with other. Refer to lash when shimming in ““Reassembly”

Remove gear case cover with Gear Case Cover Tool from
following chart:

lligure 1. Removing & Installing Propeller Nut

Page 10 Master Service Manual

Figure 2. Removing & Installing Gear Housing Cover

( C-91-22119 1-Cvl. 35-Plus HP Models J
|
|

| C-91-29950 Mark 30-25-20-15 & KH7

Place tool over end of propeller shaft and set dowels
of tool into gear case cover, turning counterclockwise to
loosen (right hand thread). (Figure 2) If tight, strike
handles of tool with mallet to loosen.

Bearing housing and oil seal can be removed when
removing propeller shaft assembly. To remove the pro-
peller shaft assembly, reverse gear bearing assembly and
cam follower pin, remove gear housing from vise and
place propeller shaft in vise between 2 pieces of soft
wood and tap lightly on skeg of gear housing with mallet
until the propeller shaft assembly is removed. (Figure
3) Remove shims as required from gear housing bearing
seat. Wash gear housing and parts to remove grease.
Roller bearing and oil seal are removable from bearing
housing by using Needle Bearing Mandrel:

i C-91-24143 - 1-Cyl. 35-Plus IIP Models t
: C-91-2409€ - Other Shift lodels i

Place bearing housing, small end down, in cup of Pro-

peller Shaft Tool (C-91-26376A1).Pressout on arbor press.
Detach ball bearing and adaptor ring from gear with Puller
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Figure 3. Removing Propeller Shaft

Plate (91-22115). (Figure 4) Place halves of plate between
ball bearing and gear with gear teeth facing down and
tap halves together with mallet. Insert cap screws and
tighten. Press against rear shoulder of gear with arbor
press to remove. Use small screwdriver to detach retain-
ing ring from sliding clutch. Do not over-stretch, or ring
will be pulled out of shape. Remove sliding clutch from
propeller shaft by setting cam follower pin in place on

Figure 4. Separating Ball Bearing From Gear

Section IIl - Lower Unit
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Figure 5. Removing Water Pump Cover

end of propeller shaft. Press against cam follower and,
with small punch, push cross pin out of sliding clutch.
Sliding clutch now is free to be removed from propeller
shaft. Cross pin slide and spring will drop free of inside
of propeller shalft.

C. Removal of Pinion Gear

Place drive shaft in vise as close to gear housing as
possibie and, with a screwdriver, lift tab washer away
from pinion gear screw in gear case. With box end wrench,
remove pinion gear screw from end of drive shaft. Pinion
gear now is loose. Replace gear case skeg in vise be-
tween blocks of wood.

(Mark 25-30: Remove centrifugal slinger from drive shaft.)

Detach water pump cover with Gear Case and Water

Pump Cover Tool (right hand thread) (Figure 5):

Figure 6. Pulling Jaw and Water Pump Cartridge

Revised August 1958 Page 11



on bottom of cartridge. Place small diameter puller jaws
(91-23664) with serrated ratchet down. (Figure 6) Thread

nut on shaft and secure tightly against jaw to spread.
(Figure 7) Place cup open end over shaft to rest on top
of gear housing. Thread on second nut, tightening down to
remove cartridge stainless steel liner. (Figure 8) Repeat
same procedure with large diameter jaws (91-24006) to
remove water pump cartridge.

Figure 7. Setting Up Tool, Water Pump Cartridge

91-22119 - 4-Cyl. 35-Plus HP Models
9]1-24151 - Other Shift Models

Lift out outlet plate and remove impeller and impeller
pin. Use 2 screwdrivers to pry impeller out. Care should
be exercised not to damage impeller. Lift out impeller
drive pin.

D. Removal of Water Pump Cartridge

4-Cyl. 35-Plus HP Models — Remove water pump
cartridge with Water Pump Cartridge Removal Tool (91-
22118A1). Place puller jaws in water pump cartridge
inlet and outlet slots, lip outward. Place threaded body
over drive shaft into cartridge and locate screws into
respective jaw and secure. Place cup over drive shaft.
Screw large nut onto threaded tool body and tighten to
remove cartridge. (Figure 8)

Mark 30-25-20-15, KH7 - Remove water pump cartridge
with Water Pump Cartridge Removal Tool (91-24162),
Insert shaft of taol over drive shaft, resting tapered end

Figure 10. Removing Ball Bearing from Drive Shaft

E. Removal of Drive Shaft

- Place drive shaft in vise horizontally and, with raw-

ﬁ hide mallet, tap firmly against top of gear housing to

T e | remove drive shaft from gear housing. (Figure 9) Ball

bearing, shim and bearing retainer will be removed along

Figure 8. Pulling Water Pump Cartridge with the drive shaft housing. The pinion now is free of
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drive shaft. Remove ball bearing from drive shaft by
replacing against open vise jaws, tapping on end of

drive shaft to detach. (Figure 10)

i
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Figure 11. Removing Shift Shaft Bushing
¢-Cyl. Models and Mark 25-20: If difficulty is

involved in removing water pump cartridge and drive
shaft from gear housing of these models, use the follow-
ing procedure: 1) Remove propeller shaft and gear
assembly and drive shaft pinion gear screw; 2) assemble
Water Pump Puller (91-22118A1), as shown in Figure
11A, and note that large nut is threaded fully on tool
shaft and that puller lugs are not used; 3) place tool
assembly over drive shaft with large open end of cup
against gear housing and secure drive shaft in vise jaws
so that tool assembly is tight against housing, as shown
in Figure 11B; and 4) remove drive shaft and water pump
cartridge by holding threaded tool shaft with wrench on
flat surfaces of tool and, with another wrench, turn large
nut clockwise until drive shaft and water pump cartridge
are loose.

E}”w“”“
g S LT

F. Removing Gear Assembly

Remove forward gear assembly by holding gear hous-
ing firmly and tapping open end of gear housing against
block of soft wood. Detach ball bearing from gear with
Gear Puller Plate (91-22115). Place halves between ball
bearing and gear and tap halves together with mallet.

Section 1l - Lower Unit
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Press against gear with arbor press to remove. (Figure
4) Remove shift shaft bushing with Shift Shaft Tool (91-
23033) (Figure 11) and pull shift shaft out of gear hous-
ing. Cam follower will fall out of gear housing. Remove
drive shaft roller bearing from gear housing with Drive
Shaft Roller Bearing Tool (Figure 12) from the following
chart:

91-2428843 - 4 Cyl. 35-Plus HP Models
91-24147 - Other Shift Models

& | W

Figure 11B. Removing Drive Shaft and Water Pump
Cartridge

Place tool in fromtop of gear case with guide ring and
press out bearing with utility press. (Figure 12) NOTE:
If tool (91-24288) has knurled end, remove .005”" on out-
side diameter before using. Later service tool has knurl-
ing already removed.

Figure 12, Removing (and Installing) Drive Shaft Roller
Bearing
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Gear Housing Assembly

Stud, gear housing to drive shoft housing
Bearing, roller - drive shaft
Tube, water inlet - lower
Sleeve, water inlet tube

Seal, water tube

Screen, water intake

Drive Shaft-

Gear, pinion

Tab Washer, pinion gear screw
Screw, pinion gear retaining
Shim, ball bearing to drive shaft
Bearing, ball - drive shaft

0" Ring, water pump cartridge
Water Pump Cartridge Assembly
Oil Seal

Insert, water pump cartridge
Key, water pump cartridge
Impeller, water pump

Pin, impeller drive

Plate, outlet = water pump cover
Water Pump Cover Assembly

Oil Seal )
Ring, rubber - centrifugal slinger
Shaft, shift « lower

Clip, retaining - shift shaft
Bushing Assembly, shift shaft
0il Seal

**0* Ring, shift shaft bushing
Cam, lower reverse locking
Cam, upper reverse locking

Washer, grease filler hole screw
Screw, grease filler hole

Washer, gear housing vent screw
Screw, gear housing vent

Cam, shift

Follower, cam

Slide, cross pin

Spring, cam follower pin

Shim, ball bearing to gear housing
Bearing, ball - forward gear
Forward Gear Assembly

Bearing, roller - forward gear
Ratchet, sliding clutch

Pin, cross - ratchet to propeller shaft
Shaft, propeller

Ring, retaining - cross pin
Reverse Gear Assembly

Ring, adaptor - ball bearing
Bearing, ball - reverse gear

Shim, adaptor ring to gear housing
“0* Ring, bearing carrier
Bearing Carrier Assembly
Bearing, roller

Oil Seal

Washer, gear housing cover
Cover, gear housing

Washer, backing (1/32)

Tab Washer, propeller nut
Washer, backing (1/8)

Nut, propeller

l
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Figure 13. Gear Housing Assembly, Mark 58
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Reassembly - 4-Cyl. Gear Shift Type(Non Jet Prop)

NOTE: Refer to Page 2, This Section, Prior to Reassembly

A. Reassembling Gear Housing

(For KH7, See Note A-1, Page 18.)
(For Late Model 4-Cyl., See Note A-3, Page 184.)

Install shifting cam with notches up and to left when
viewing in from skeg end. Cam operates to right. Insert
shift shaft lower half so splines engage shifting cam
splines inside housing. Replace oil seal in shift shaft
bushing, (NOTE: The larger diameter shift shaft bushing
accommodates a new spring loaded oil seal, installed
with the lips [_spring side_| down. On all other engines
with oil seals which are not spring loaded, lips of seal
face outward. Care must be exercised so that lips of seal
will not be cuton shift shaft when installing the bushing.
See Note A-2 on Page 18.) Tnstall shift shaft bushing and
tighten securely with Shift Shaft Tool (C-91-23033).
(Figure 11) Install drive shaft roller bearing in gear hous-
ing with Drive Shaft Roller Bearing Tool from following

chart:

1-24288A3 - 4-Cyl. 35-Plus HP Models

C-9
C-91-24147 - Ocher Shift Models

Place guide in recess and bearing on tool. Always
press against number side of needle cartridge bearing, as
other end has greater radius for easier installation. Press
in until recessed evenly on shoulder between upper and
lower cavities, Replace ball bearing to gear housing
shims, as removed, for forward gear assembly in gear
housing. Replace needle bearing in forward gear with
long end of Needle Bearing Mandrel:

C-91-24143 - 4-Cyl. 35-Plus HP Models
C-91-24096 - Other Shift Models

Press ball bearing on forward gear. Set forward gear
into place and seat by tapping mallet against hard wood
block on face of gear. Check for freedom of rotation on
gear and bearing. Place ball bearing on drive shaft and
tap in place on shoulder of shaft. Place ball bearing on
shoulder of drive shaft and tap bearing to seat. Replace
shims on drive shaft ball bearing shoulder and install
drive shaft and ball bearing into housing. Be careful not
to hit needle bearings as shaft is being installed. Lay
pinion gear for drive shaft in position with tab washer
installed. Seat drive shaft ball bearing on shoulder.
(NOTE: Pinion gear cannot be installed if drive shaft is
seated first.) Thread pinion gear screw into drive shaft
and tighten with box wrench. Bend tab washer down over
side of screw head to secure.

B. Install Water Pump Cartridge Assembly

On 4-cylinder 35-plus HP models, place ‘O’ ring
for water pump cartridge into position-around bottom of
water pump cartridge. On other shift models, place the

Section III - Lower Unit
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“L” washer and neoprene sealing ring in position. Coat
thin film of lubriplate on seal and cartridge. Place oil
seal in position in cartridge with lips of seal to inside
of cartridge. Place water pump cartridge in position so
pin groove in cartridge and gear housing match. (See
Note B-1 on Page 18.) Tap cartridge down into gear
housing. Use piece of pipe as sliding hammer over drive
shaft to drive into place. (Figure 11) Place a heavy
washer on cartridge to prevent damage. Install locating
pin by tapping into position with punch and hammer.

C. Check Back Lash

Check back lash (at least .003"" [0.076mm] to .005""
[0.127mm]) between forward gear and pinion gear. If too
tight, remove forward shim until correct back lash is
obtained . If too much, add shims ‘til correct. Be sure
conical angle of gears is true. Gears should fully engage
each other on length of tooth. Shimming of drive shaft
ball bearing may be necessary to obtain correct back
lash (.003”" C0.076mm ] - .005"" [0.127mm ), if unable to

do so with forward gear shims.

Figure 14. Replacing Water Pump Cartridge

D. Reassembling Propeller Shaft

Install cam follower guide spring and cam follower
slide inside hollow end of propeller shaft so that holes
in cam follower slide match hole in propeller shaft. Slide
the sliding clutch onto propeller shaft and install cam
follower on end of propeller shaft. Compress spring inside
propeller shaft by pressing on cam follower until holes in
sliding clutch, propeller shaftand cross pin slide all line
up. Place cross pinthrough sliding clutch, propeller shaft
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and slide. Install cross pin retaining ring around sliding
clutch. Do not overstress when installing.

Mark 30-25-20-15 & KH7: Place one thrust washer on
both ends of propeller shaft, being careful that the small
shoulder of thrust washer faces sliding clutch spline on
propeller shaft. (Figure 15) Thrust washers are of 3 dif-
ferent thicknesses, .170°" (4.318mm), .175"" (4.345mm)
and .180°" (4.572mm). If the propeller shaft end play
exceeds recommended .015” (0.381mm), replace thrust
washers with 2 thicker washers, .175" (4.345mm) or
180" (4.572mm). Adding 2 washers (.005"" [0.127mm]
thicker) decreases end play .010" (0.254mm).

Small Shoulder Toward
Sliding Clutch Spline

Figure 15. Thrust Washers Correctly Installed on Propeller
Shaft

4-Cylinder 35-Plus HP Models: Be cautious when
installing cross pin retaining ring, as later rings are of a
greater thickness (.042°") (1.067mm) for greater strength.
Clearance between this ring and pinion screw is such
that pinion gear tab washer may strike retaining ring if
care is not exercised. Be sure tab does not protrude be-
low screw head.

Set propeller shaft into position in gear housing so
that contact is established with shift cam, being careful
that cam follower does not fall off. Check for freedom of
rotation of entire assembly.

E. Install Reverse Gear Assembly

Place ball bearing into bearing adaptor ring and press
both onto reverse gear. (NOTE: There is no roller bear
ing in reverse gear as in forward gear.) Replace shims as
required. Place reverse gear assembly, gear teeth down,
into gear housing and tap into position with service tool
open cup end. Be certain that reverse gear assembly
makes contact with pinion gear and turns freely. (Figure
16) Check for back lash, .003” (0.076mm) to .005"

Page 16 Master Service Manual

(0.127mm). Install ““O” ring seal in gear housing above
reverse gear assembly. Replace needle bearing and oil
seal into bearing housing with long end of Needle Bear-
ing Mandrel from chart below and press in with utility
press:

|
C-91-24143 - 4-Cyl. 35-Plus HP Models
C-91-24096 - Other Shift Models

Place bearing and oil seal housing assembly into
position above reverse gear assembly.

4-Cylinder 35-Plus HP Models and Later Models of
Mark 30-25: When replacing oil seals (spring-loaded),
install with lips of seal toward grease chamber to prevent
loss of grease and to eliminate possibility of water
entering lower gear housing. On all other engines, with
oil seals which are not spring-loaded, lips of seal face
outward. Install stainless steel washer between gear case
cover and bearing housing, thus preventing binding when
gear case cover is tightened.

Figure 16. Installing Reverse Gear Assembly

F. Installing Impeller and Covers

Thread gear housing cover into gear housing and
tighten housing cover in place (clockwise) with Gear
Housing Cover Tool:

C-91-22119 - 4-Cyl. 35-Plus HP Models
C-91-24287 - Other Shift Models

Dowels of tool fit holes in cover. Coat threads of
cover with fine coat of MULTIPURPOSE Quicksilver
Lubricant (C-91-35226) to facilitate easy removal.
Check end play of propeller shaft by pressing on end
of propeller shaft. There should be approximately .015"
(0.381mm) end play between .003”’ (0.076mm) and .005”
(0.127mm) gear lash. If incorrect, disassemble unit
and add or take out shims to make up for proper toler-
ance. Place gear housing vertical in vise between
blocks of soft wood and place impeller drive pin
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on flat of shaft and parallel to drive shaft with grease to
hold upright so slot in impeller will slide over key and
be held to shaft. Install water pump impeller by inserting
over top of drive shaft and press into cartridge over im-
peller drive pin with thumbs, making certain that water
pump impeller is secured to drive shaft with drive pin.
Replace oil seal in water pump cover and coat with
MULTIPURPOSE Quicksilver Lubricant (92-30239-1) on
cover threads. Replace outlet plate and water pump
cover. Use Water Pump Cover Tool to reinstall cover:

91-22119 - 4-Cyl. 35-Plus HP Models
91-24151 - Other Shift Models

Slide centrifugal slinger over drive shaft until it seats
against water pump cover on Mark 30-25-20-15 and KH7.
(NOTE: 4-Cylinder 35-Plus HP Models — Water intake
screen louvers are at angle slanting toward gear housing
to pick up maximum water flow.) Water pickup tube ex-
tends from intake hole to intake water pump cartridge.
Circulation is from pump to powerhead.

9.5 v

Figure 17. Installing Shift Shaft Coupling
G. Gear Housing Lubrication

Remove grease filler hole screw and washer and vent
screw and washer and refill unit with Kiekhaefer Quick-
silver Lubricant (92-29415-1 or 92-29409-1) until grease
starts to flow from vent. Replace screws and washers
and tighten after filling.

H. Installing Shift Shaft

Install shift shaft coupling on lower shift shaft, posi-
tioning cam part of coupling so tapered part is in line
with stud. (Figure 17) Lubricate splines with MULTI-
PURPOSE Quicksilver Lubricant (92-30239-1). The new
double cam on the shift is an easily-actuated unit. Place
the brass splined lower reverse locking cam on the shift
shaft (shift shaft must be in forward gear) at a 45° angle
to the center line of housing (parallel to the 2 studs).
(Figure 18) Place the upper reverse locking cam in the
groove in drive shaft housing with the cam surface down
(Figure 19) so that it will actuate the reverse lock
mechanism. Lubricate cam faces with MULTIPURPOSE
Quicksilver Lubricant.

Early Mark 55 Engines: See Note J-1.
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Lower Reverse

Lock Cam Angle i

L Water Inlet Hole /

Water Outlet Hole
to Cylinder Block

Figure 18. Assembly, Upper and Lower Reverse Locking
Cams, 4-Cylinder 35-Plus HP Engines

Check that water intake screen (item 7 in Figure 13) is
secure. Tighten prong or replace screen if required.

I. Joining Gear Housing and Drive Shaft Housings

Be sure that rubber washer on 4-cylinder 35-plus HP
engines is installed before placing gear housing on drive
shaft housing. On the other shift models, steel washer
and rubber washer are in the water inlet line recess.
Check that shift arm and shifting cam are in forward
position; also so that unit can be shifted through entire
range, forward to reverse, before installing lower gear
case.

Join the 2 assemblies (lower gear housing and drive
shaft housing) together by inserting drive shaft uyp into
drive shaft housing. Grease splines heavily with MULTI-
PURPOSE Lubricant. Elastic lock nuts are recommended
as replacement nuts for the former nut and lock tab com-

Figure 19. Installing Upper Reverse Locking Cam
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bination which secures the gear housing assembly to the
drive shaft housing on all models using this nut and lock
tab combination, thus making a better installation and
more secure attachment. On 4-cylinder 35-plus HP engines,
install Allen set screw from rear inside exhaust outlet
with 5/16”" diameter Allen wrench. Extra stud is located
in center of anti-cavitation plate. Replace nut. (For Mark

50 and KH7, See Note I-1 below.)
J. Installing Propeller

Place 1/8"" thick backing washer, propeller, 1/32”
thick backing washer, tab lockwasher (fitted correctly
over splines, as shown in Figure 20) and propeller nut in
this order on propeller shaft. Place a block of wood flat
between anti-cavitation plate and propeller and tighten
nut until tabs of lockwasher line up with recess in pro-
peller nut. Bend tabs of lockwasher into propeller nut
recesses, or propeller nut and propeller will back off.

o ési-.m;f"‘

1/8" Backing
Washer

Tab
Lockwasher

Propeller
Nut

\“M\ :
|
1/32" Backing Washer

{Shim As Required

Figure 20. Replacing Propeller on Propeller Shaft

NOTES

A-1

The 1602-1439A1 gear housing assembly is a replacement
for the 1605-808A1 gear housing assembly. Installation
of the new assembly requires a new forward gear assembly
(43-20976A1) in place of the old gear assembly. New
bearing is heavier and has a greater load capacity, in-
stallation of the new ball bearing is desireable for
longer life.

A-2

Early Mark 25’s and All Mark 20-15 and KH7: When using
the 1602-1439A3 gear housing, substitute the small
diameter shift shaft bushing (23-20796A1) for the large
diameter shift shaft bushing (to be interchangeable). The
small diameter bushing (23-20796A1) must be used with
early Mark 25and Mark 20-15and KH7 drive shaft housings;
the larger diameter bushing (23-25775A1) with other later
drive shaft housings. Refer to Mercury Parts Manual.

B-1

4-Cylinder 35~Plus HP Models — Water pump cartridge
(46-29117A1) for Mark 58-55 has a longer water pump inlet
recess and square keyway to properly align water pump
cartridge in the gear housing. A small, semi-round groove
also is cut into the side of the cartridge for proper align-
ment when installation is made as a replacement in the
Mark 50 gear housing. CAUTION: Do not attempt to install
a Mark 50 water pump cartridge (same part no.) in a Mark
58-55, as it will not allow water to enter the cartridge
from the water pickup tube and will result in overheating
and damage to powerhead. Both cartridges carry the same
part no., the old style cartridge no longer being available
from the factory, although it may be in dealer’s stock.
Caution also should be exercised when replacing the
lower water inlet tube from the water pickup inlet hole to
the water pump inlet hole. Be sure the water tube extends
to the hole on the right side (right side when viewing from
rear). (Refer to Figure 19.)
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I-1

Early Mark 50 — Use newer, longer studs and elastic stop
nuts for joining the lower gear case and drive shaft
housing. To install rear mounting stud, gear case stud
hole must be drilled to 3/8°" diameter and drive shaft
housing stud hole to 5/16”" diameter and tapped 3/8"-
16 thread. To drill hole true, place new hollow dowel in
gear case, aligning hole while drilling.

J-1

Early Mark 55 Engines — If reverse lock push rod occa-
sionally comes out of the reverse lock lever socket,
replace with reverse lock lever (25188) and push rod
(25190), as this later push rod is fastened securely to
the reverse lock lever and will not fall out. Also, 2-piece
flexible shift shaft is replaced by a 1l-piece shift shaft
(25171) if difficulty is experienced.

When replacing old style drive shaft housing (1522-893)
with new style drive shaft housing (1522-1567), the shift
shaft bushing must be replaced to fit the drive shaft
housing pilot hole. The new, larger diameter bushing
assembly (23-25438A1) in the gear housing has a larger
oil seal and a 45° counterbored hole for an ‘O’ ring (25-
25439) which seats beneath the bushing to give better
sealing qualities. Note the following: On gear housings
without the 45% counterbored shift shaft hole (old machin-
ing), either larger diameter bushing or small diameter
bushing may be used without the ‘““0” ring seal; for the
new gear case machining, with the 45° counterbored shift
shaft hole, either bushing may be used with the ““O”’ ring
seal; with the old drive shaft housing machining, small
diameter bushing must be used; and with new drive shaft
housing machining, large diameter bushing must be used;
therefore, by changing from one bushing to another, any
combination can be had to use gear housing and drive
shaft housing assemblies available.
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NOTES

NOTE A-3: Assembly of A-1603-1868A4 Gear Housing

Assembly

New gear housing assembly A-1603-1868A4, which re-
places A-1603-1568A3 gear housing assembly, consists

of the following parts:

Quan. Part No. Description
1 A-1603-1868A4 Gear Housing Assembly
1 A-31-31215A1 Tapered Roller Bearing
Assembly
2 A-16-29471 Step Stud
1 A-15-31154 (,003’*) * | Shim
1 A-15-31154 (.005°") * | Shim
1 A-15-31154 (.010°") * | Shim
* Metric Conversion - .003” (0.076mm), .005” (0.127mm),

.010” (0.25¢mm).

Section III - Lower Unit
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. Remove ball bearing from forward gear and press

tapered roller bearing onto forward gear (taper of
rollers to face away from gear).

. Install new shims and press forward gear roller bear-

ing cup into gear housing.

NOTE: Gear lash between pinion gear and forward
gear must be .003’ (0.076mm) to .005” (0.127mm).

. If too tight, remove forward shims until correct gear

lash is obtained.

. If too loose, add shims until correct.
. Remainder of the gear housing is reassembled the

same as previously.

. If the 2 front mounting holes in the drive shaft hous-

ing are 3/8” (9.525mm), it will be necessary to install
step studs in gear housing.
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NON-SHIFT TYPE LOWER UNIT

Disassembly

TYPE III - MARK 40 TYPE
Standard Non-Shift Type (Unicast Unit)

Models: Mark 40, Mark 7, KG9, KF9, KG7, KF7,
KE7, KF5, KG4, KE4, KF3 and Quicksilver
(High Speed Lower Unit).

A. Lower Unit

Remove two 9/16”" hexagon nuts holding drive shaft
housing to gear housing. Bend down lock tabs before
removing nuts (one on leading edge, other on trailing
edge). Separate housings.

Place exposed drive shaft in vise. Remove propeller
nut and collar and punch out shear pin and remove
propeller from shaft. (Figure 33) (KF7, KG7, KF5 and
KF3 have multiple disc clutch.) Bend lock tabs down
and remove nut. (See Mark 6 gear housing.)

At this time, lash between gears should be checked
for future reference. Pull on drive shaft and push on
propeller shaft. Refer to back lash later, on Page 25 of
Reassembly.

Figure 33. Removing and Installing Propeller and Nut

Use Water Pump Cartridge Tool, from following chart,
to remove water pump housing from gear housing. Place
housing in vise between 2 pieces of soft wood.

91-24287 - Mark 40, KF9 and KG9
91-24714 - Mark 7, KE7, KF7, KG7, KE4 and KG4.
91-24267 - KF5 and KF3.

Set dowels of water pump tool in holes of cover
plate. Apply wrench to flats of tool end and turn (left
hand thread) clockwise to loosen. (Figure 34) Remove
impeller by prying up with pair of screwdrivers, being
careful not to mar threads of gear case cover. Do not
lose impeller key.

Section III - Lower Unit
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Figure 34. Removing and Installing Water Pump Cover

To remove cartridge, thread 2 screws of tool into
cartridge. Apply pressure to center screw of tool against
propeller shaft by turning down with wrench. (Figure 35)
When loose, remove water pump cartridge, neoprene seal
and sealing ring. Remove seal from cartridge by tapping
out with screwdriver from inside of impeller housing.

Figure 35. Removing Water Pump Cartridge

To remove propeller shaft assembly, place shaft in
vise between 2 pieces of soft wood and tap lightly on
skeg of gear housing case with mallet ’til removed.
Remove brass shims (as required) from gear housing
bearing seat.

Disassemble propeller shaft assembly by first re-
moving snap ring with Snap Ring Pliers (91-24283),
then shims (as required) and thrust washer. (Figure 36)
Remove ball bearing with Propeller Shaft Gear Tool
taken from following chart:
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Figure 36. Removing Snap Ring

91-23663 - Mark 40, KF9 and KG9.
91-24716 - Mark 7, KE7, KF7, KG7, KE4 and KG4.
91-24274 - KF5 and KF3.

Set cup with open end up and place shaft assembly
gear end-first into cup so ball bearing rests on outside
diameter of cup. Press off bearing with arbor press.
(Figure 37) Gear drive pin will drop out. Remove gear
with closed end of Propeller Shaft Gear Tool. Set
threaded end of propeller shaft through small bore of
cup until gear shoulder rests on it. Press off with arbor
press. (Figure 38)

To remove pinion gear from drive shaft, place free

end of drive shaft in vise to hold firm. Bend tab washer

i

™
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up to turn screw loose with wrench and remove both.
Tap end of gear housing with mallet and remove shaft

and ball bearing from pinion gear. (Figure 39)

To remove drive shaft ball bearing, place bearing
against open vise jaws so shaft and bearing retainer can
be driven off with mallet. (On Mark 40 and KF9 and KG9
only, bearing is held on shaft with bearing retainer.)
Remove brass shim below bearing and pilot seal on top.

Note: Gear housing contains needle bearings for pro-
peller shaft and drive shaft. To remove drive shaft
needle bearing, use Needle Bearing Mandrel:

}

| 01-24288 - Mark 40, KF9 and KG9. l

| 91-24715A1 - Mark 7, KE7 and back thru KE4, KG4.
9124273 - KF5 and KFS3. ‘

. ‘ .i ; ;

Figure 38. Removing Propeller Shaft Gear

Install mandrel in drive shaft end of gear housing,
placing guide on mandrel before installing. Press bearing

ﬁ?’;’;;‘ ]

e g

Figure 39. Removing Drive Shaft and Ball Bearing from

Pinion Gear
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out with arbor press. (Figure 40) To remove propeller
shaft needle bearing, pack bearing with heavy cup
grease. Place small end of mandrel in bearing. Strike
mandrel sharply with mallet several times, as this will
force bearing out. If bearing is extremely tight, and
above process does not work, heat gear housing around
bearing seat ’til bearing falls out. CAUTION: Do not

overheat gear housing,or it may be damaged.

B. Quicksilver Lower Units
(See Pages 47-thru-50, this section.)

]

Figure 41. Gear Housing — Drive Shaft — Propeller
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Housing, gear

Needle bearing, drive shaft
Needle bearing, prop shaft
Drive shaft

Ball bearing, drive shaft

Shim, drive shaft ball bearing
Assembly, pilot & oil seal
Retainer, drive shaft bearing
Pinion, drive shaft

Tab washer, drive shaft pinion screw
Screw, drive shaft pinion
Shaft, propeller

Gear, propeller shaft

Pin, propeller gear driving

Ball bearing, propeller shaft
Shim, propeller shaft bearing
Thrust washer, propeller shaft
Snap ring, propeller shaft
Shim, propeller shaft bearing
Shim, propeller shaft bearing
Washer, water pump housing
Sealing ring, pump housing
Housing, water pump

Seal, propeller shaft

Impeller

Key, drive for impeller

Cover, water pump

Screw, gear case vent

Fibre washer, gear case vent screw
Screw, grease filler hole

Fibre washer, grease filler screw
Stud, drive shaft housing to gear case
Special nut, gear case stud
Nut, gear case stud

Tab washer, gear case stud nut
Propeller, 2 blade

Pin, propeller to shaft shear
Nut, propeller

Collar, propeller




Reassembly - Non-Shift Type Lower Unit

Note: Refer to Page 2, this section, prior to re-
assembly.

A. Gear Housing

Install propeller and drive shaft roller bearing cart-
ridges in gear housing with Mandrel Tool:

01-24288 - Mark 40, KF9 and KG9.
91-24715A1 - Mark 7, KG7 and back thru KE4, KG4.
i 91-24273 - KF5 and KF3.

Install drive shaft, bearing from top of gear housing
with bearing on end of mandrel. Place collar on as guide.
Press in ’til bearing seats evenly spaced between drive
shaft and gear housing cavity on shoulder. (See Figure
40 in Disassembly.) Use same mandrel to install pro-
peller shaft needle bearing with small cap placed on
mandrel, small diameter first. (Figure 42)

Figure 42. Installing Propeller Shaft Needle Bearing

Place housing in vise between 2 blocks of soft wood
at thin section of gear housing.

Oil inner roller bearing in gear housing and replace
shims which were originally removed or insert .005"" on
drive shaft bearing seat. Place ball bearing on drive
shaft by tapping in place. (Figure 43)

Note: On Mark 7, place fine brass shim on
drive shaft first offset shoulder. (On Mark 40,
KF$ end KGY, install drive shaft bearing re-
tainer on shaft and tap against bearing.) Place
drive shaft assembly in bearing seat.

Viaster Service Manual

Figure 43. Installing Ball Bearing on Drive Shaft

Place drive shaft assembly into bearing seat in gear
housing. Place pilot and oil seal assembly in top of gear
housing until pilot and oil seal assembly is flush with

top face of gear housing. NOTE: Lips of seal are
toward drive shaft housing.

Shim may be required between ball bearing and pilot
seal assembly in order to bring flush. Use mallet to
drive bearing and pilot assembly down.

While holding entire assembly upside down, place
pinion gear on splined end of drive shaft in gear housing
and set lock tab washer on top of gear. Check that
washer is set in inner splined area of gear so that it is
properly locked.

Guide retaining cap screw into end of shaft with
needle nose pliers and thread screw into shaft by turning
drive shaft by hand while holding. Place drive shaft in

vise and tighten cap screw securely with wrench. Bend
up lock tab.

Ready the propeller shaft and bevel gear by placing
blank end of shaft into rear shoulder of gear. Be careful
to place gear on shaft properly so that conical angle
will mesh with companion pinion gear. Line up hole in
shaft and gear with steel rule. Place gear teeth down on
Propeller Shaft Gear Tool, taken from chart following,
and use opposite of tool’s open end to install gear.
Lubricate shaft and press in with arbor press.

91-23663 - Mark 40, KF9 and KG9.
91-24716 - Mark 7, KE7, KF7, KG7, KE4 and KG4.

|
|
|
| 91-24274 - KF5 and KF3.
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Place gear pin in hole of propeller shaft and gear to
lock to shaft.

With same tool (Propeller Shaft and Gear Tool), place
ball bearing on gear, shoulder of tool collar up on closed
end of cup. Insert threaded end of shaft through small
hole in cup and press down with arbor press until ball
bearing is tight against gear.

Place shim spacer, if required, and thrust washer
against bearing and follow with snap ring, using Snap
Ring Pliers (91-24283) to spread snap ring onto gear
lock ring.

Replace shims as removed or required on shoulder
within gear housing. (On Mark 40, KF9 and KG9, place
2 large diameter shims on shoulder.) Install gear and
propeller shaft assembly into housing. Use mallet to tap
in the shaft. If tight, be careful that entire assembly is
centered, straight in housing.

Note: At this point it is very important to
check gear back lash of assembly. After drive
shaft pinion gear and propeller shaft bevel gears
have meshed, try back lash of assembly by
pulling drive shaft outward and by applying
pressure on propeller shaft assembly. Turn drive
shaft in a clockwise and counterclockwise
motion very lightly to feel gear lash. No more
than .003” to .005” play should be allowed for
proper operation. If more than recommended back
lash is present, remove shims beneath propeller
shaft assembly to mesh gears properly. If too
tight and no back lash is present, add a proper
amount of shims for comect play and conical
angle of gears. Recheck above for back lash
after installing water pump and cover assembly
as this may cause an undesireable pressure on
gears.

B. Assembling Water Pump

Insert ““L”" washer into housing over propeller shaft
ball bearing, shoulder up.

Place neoprene sealing ring on pump cartridge and
new internal oil seal in cartridge. NOTE: Lip of seal
must be toward impeller housing.

Place water pump cartridge into housing by slipping
over shaft, being careful to line up intake side (straight
slotted) with water intake holes in bottom side of
housing. Curved slot in cartridge is outlet of pump.
Cartridge remains in fixed position.

Lubricate walls of cartridge and, with Water Pump
Cartridge Tool (see chart after Figure 33) centered over
shaft, drive cartridge down with mallet. (See Figure 35,
this section.)

Coat flat surface of propeller shaft with grease and
set impeller key on flat (in hole on KF5 and KF3),
parallel to shaft, so slot in impeller will slide over key
and be held to shaft. Press down on impeller blades
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with thumbs to seat impeller on bottom surface of cart-
ridge. Rotate drive shaft so thatkey is in proper position
to drive impeller.

Cover threads of water pump cover with alittle grease
and then turn cover into housing by hand. With Water
Pump Cartridge Tool, set dowels of tool into cover holes
and tighten counterclockwise (left hand thread). (See
Figure 34, this section.)

C. Adjustment and Reassembly of Clutch

(See 3 types of clutches listed on Page 27.)

D. Replacing Propeller

Replace propeller on shaft, insert shear pin, and
follow with collar and propeller nut to hold secure to

shaft. (See Figure 33, this section.)

Remove screw and washer in grease filler hole and
also air vent screw and washer. (See figure following.)
Lubricate lower unit by inserting grease tube or nozzle
into lower grease filler hole in gear housing. Fill until
grease is released at top air vent opening. Be careful
when replacing 2 screws for these openings that 2 fibre
washers are also replaced. Use only recommended
Kiekhaefer Special Gear Lubricant (91-24734-1).

Lubricating Lower Unit

E. New Crankshaft and Drive Shaft (KE4, KI'5 and Early
Mark 7 Models)

If corrosive wear in salt water is observed on splined
crankshaft-drive shaft ends of above models, crankshaft
and drive shaft should be replaced with new units which
have splined ends sealed off from salt water.

Note: New drive shaft for Mark 7 motors
below Serial No. 756113 and for all KE4 motors
is 1/16"” longer which is compensated for by
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crankshaft spline depth. This drive shaft cannot
be used on Mark 7 and KE4 motors without
changing crankshaft.

Drive shaft has neoprene ““O’’ ring placed in groove
at base of splines, and crankshaft splined end is count-
erbored to accept ““O” ring to provide seal for splined
drive shaft-crankshaft connection.

New pilot and seal assembly is necessary for proper
clearance of snap ring on drive shaft. Snap ring recesses
in slot above drive shaft ball bearing to hold it in place,
thus preventing drive shaft from pushing upward. Follow-
ing are part numbers for new crankshaft and new drive
shaft assembly (latter includes new drive shaft, pilot
and seal, *“O’’ ring and snap ring).

For Mark 7 motors below Serial No. 756113 and all
KE4 motors: Crankshaft (403-69) and drive shaft assem-
bly (45-20561A1).

For all KF5 motors: Crankshaft (409-388) and drive
shaft assembly (45-21045A1).

If only crankshaft or drive shaft is damaged (not by
salt water) and only one part must be replaced, following
parts’ numbers apply:

For Mark 7 motors below Serial No. 756113 and all
KE4 motors: Crankshaft (403-69) and for drive shaft
(45-24475).

For KF5 motors below Serial No. 528404: Drive shaft
(45-24451). Above Serial No. 528403: Drive shaft
(45-24470).

Narrow Ridge
on New Style Parts

New Style |
Seal- Wide
& Deep

Shoulder

|
|
Wide L
|
|
|
1

New & Old Style Cartridge Seal & Ring

i Wide Ridge,
| Old Style

e

Narrow
Shoulder

For KF5 motors: Crankshaft (409-388).

Note: In the 3 paragraphs just above, the
parts do not afford protection to splined areas
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of crankshaft-drive shaft since they do not
incorporate ‘O ring seal.

IMPORTANT: Before inserting drive shaft
into crankshaft, always coat splines with DC4
Compound(92-24108). This will aid in preventing
corrosion and lengthen life of splines.

Water Pump Cartridge (KF5, KF3)

When replacing water pump cartridges (46-22945A1)
on KF5’s up to Serial No. 344700 and KF3’s up to
Serial No. 360135, it is important that the new
style cartridge use the latest style outside rubber
seal (12-22770) and steel sealing ring (12-22768).
Improper sealing will result if this procedure is
not followed. KF5 and KF3 motors above the afore-
mentioned serial numbers have the new style
cartridge.

(See the sketch preceding for proper identification
of old and new style parts.)

F. Quicksilver Reassembly

(See Pages 47-thru-50, this section)
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CLUTCH REASSEMBLY

MULTIPLE DISC CLUTCH (KF7 and KG7)

Proper torque pressure on clutch plates of KF7 and
KG7 models is set at the factory at 22-28 ft. lbs. This
can be checked by using Propeller Adaptor Tool (C-91-
24272) with Torque Wrench (C-91-25667).

If pressure required to slip clutch is greater than 28
ft. lbs., it will be necessary to remove propeller nut and
add additional steel shims located on propeller shaft
spline shoulder. Reverse procedure is necessary if
torque pressures are less than 22 ft. lbs. (3.036mkg);
that is, removing several steel shims.

Lock propeller nut in position with locking tab washer
when adjustment is correct.

Replace all graphite grease lost due to disassembly
of clutch. Use Dixon Graphite Lubricant or its equivalent.

Note: Clutch on KF7 engines with serial
numbers beginning with 368274 have 14 thin
fibre discs and 13 thin steel plates. Engines
below Serial No. 268274 have 8 fibre and 7 steel
plates which were of greater thickness. Starting
with a fibre disc, alternate steel and fibre dise,
one thick fibre and steel waskher seat on top of
propeller in recess.

MULTIPLE DISC CLUTCH (KF5 and KF3)

Begin reassembly of clutch discs with thrust plate
on splined propeller shaft with small side down. Follow
alternately with 7 fibre and 7 steel friction discs,

starting with a steel disc. IIPORTANT: Do not lubri-

cate these discs.

Set propeller over assembled discs on shaft and
rotate lightly as propeller drops in place over disc.

Set one fibre and one steel disc in recess of propeller
hub. Place tab washer, compression spring and propeller
nut on shaft. Tighten propeller nut securely with wrench
and check torque with Propeller Torque Adaptor Tool

(C-91-24106). (See Torque Chart, Section VIII, Page 2D.)

Torque between 170-240 in. lbs. {30.175-42.6kg/cm).
Bend tabs on lockwasher into slots on propeller nut.

Adjust clutch beneath propeller. If too tight, loosen

nut; if too loose, add .010°’ (.254mm) shim beneath clutch

spring.
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DUO-FLEX CLUTCH (MARK 7 and KE4)

Replace clutch drive pin in lower hole of propeller
shaft only and then slip drive clutch member on shaft,
seating slot over pin to hold. Follow with matching
driven member (metal) and propeller, shock absorber
retaining washer, propeller nut and cotter pin. Tighten
nut with 3/4”” box end wrench; then back off % turm

before placing cotter pin into nut and shaft for secure
lock.

GEAR RATIO CHART

Models Pinion | Propeller
Speedmaster 14 14
Sportmaster 14 21
Merc 1100-1100SS-950-950SS 14 28
Merc 1000-900-850-800 (GS)-

700 (GS)-650 14 28
Merc 800 (DR)-700 (DR)-

600(DR) 14 28
Mere 500-450-400-350-300 14 23
Mere 350 (2-Cyl.) 13 24
Merc 250-200 (Auto. Trans.) 13 24
Merc 200 (GS) (Forward) 13 24
Merc 200 (GS) (Reverse) 13 28
Merc 150-100 14 23
Merc 110-60 (Forward) 13 26
Merc 110-60 (Reverse) 13 30
Merc 39 (Forward) 13 26
Merc 39 (Reverse) 13 30
Mark 78*-78A-75A 14 28
Mark 75 14 27
Mark 58-58A-55-55A-35A-15A-

10-10A 14 23
Mark 40, KF9, KG9 15 20
Mark 30-28-28A-25-20-15, KH7 13 24
Mark 7-5, KE7, KF7, KG7 16 21
Mark 6-6A 145 23
KF5, KE4, KG4, KF3 16 21
K & KD Twins 14 19%*
K & KD Singles 12 22
D Quicksilver 14 14
A-B-C Quicksilver 15 15
Mark 20H Conversion 16 21

Master Service Manual

** Bronze spacer & steel shim required
* Some had 14:27 ratio. GS = Gear shift model

§ Spiral bevel DR = Direct reversing model
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TYPE IV - “K” MODEL TYPE LOWER UNIT

TYPE IV — “K”’ MODEL TYPE
Two-Piece Unit, Old Models
Models: KD4, KE3 and models prior to 1947

Disassembly

A. Remove Propeller and Duo-Flex Clutch

Remove cotter pin, propeller nut, washer, propeller
and Duo-Flex clutch and/or drive pin.

B. Disassemble Water Pump Housing Assembly.

Remove retainer ring with pliers by compressing ring
ends together. Pry up with punch placed in impeller
drive pin hole to remove cover and drive hub from water
pump housing. Pry out impeller with 2 screwdrivers
placed underneath. Remove 2 Phillips head screws
securing water pump to gear housing. Water pump hous-
ing can now be removed. Propeller shaft and gear will
pull out. NOTE: Two shims seat between propeller shaft
bushing in gear housing and gear on twin cylinder
models. Singles do not have these shims. Remove pro-
peller shaft gear with Propeller Shaft Gear Tool (91-
24274).

C. Disassemble Gear Housing Assembly

Remove screw holding gear housing to drive shaft
housing and nut located at front end of long stud be-
hind swivel pin. Pull off gear housing assembly. Re-
move drive shaft, allowing pinion gear, thrust washer
and shim to be free. (NOTE: Single cylinder models do
not have a thrust washer or shim.) Remove oil seal set
in drive shaft cavity of gear housing above bushing.
Seal is held in place with spring and spring retainer
bushing.

Reassembly

Note: Refer to Page 2, this section, prior to reassem-
bly.

A. Assemble Gear Case

Gear housing is die cast with bronze bushings.
Bushings cannot be replaced; thus, if worn, unit must
be replaced. Bushings are worn if shaft tends to have
excessive side play. Thread long stud into gear case.
Insert oil seal into gear case at drive shaft opening
(tips of seal face upward). Place tension spring against
seal. Insert undercut end of drive shaft into gear hous-
ing, allowing shaft to protrude below lower bearing. In-
sert steel thrust washer, followed by bronze washer and
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pinion gear into housing. On single cylinder models,
the bronze washer and steel washer are not used. Push
drive shaft into housing, engaging gear. Tap sleeve into
place at drive shaft opening atbase of drive shaft hous-
ing.

Assemble gear case to drive shaft housing by in-
serting drive shaft into housing through sleeve. (Check
that water pipe is in proper place, toward exhaust out-
let.) Insert stud into housing. Fasten gear case flange
screw securely. Install lockwasher and nut on top end
of stud. Tighten nut and bend up one tab of lockwasher.

B. Assemble Water Pump and Install

Ready the propeller ‘shaft and bevel gear by placing
blank end of shaft into rear shoulder gear. Be careful
to place gear on shaft properly so that conical angle
will mesh with companion pinion gear. Line up hole in
shaft and gear with steel rule. Place gear teeth down on
Propeller Shaft Gear Tool (91-24274), using opposite
of open end to install gear. Lubricate shaft and press
in with arbor press. Drive gear pin in hole of propeller
shaft and gear to lock to shaft. Place propeller shaft,
with gear attached, into pump housing.

Insert impeller over propeller shaft with keyway to-
ward outside. Insert drive hub and engage lugs in im-
peller keyway. Place cover over impeller and be sure
locating pin in housing fits into notch on rim of cover.
Tap cover into place to seat and install retainer ring.
Installdrive pinthrough impellerhub and propeller shaft.

Note: On all models equipped with oscillator-type
water pump (K and KB models), slide 2 packings over
propeller shaft threads. Packings are installed with
plain surfaces together. Slide cup into place over shaft.
Install oscillator cam and oscillator pump.

Cement gasket surfaces on pump housing and gear
case. Install one or 2 shim washers, as necessary, on
propeller shaft between thrust bearing and gear on twin
models. Set gasket in place and attach pump housing to
gear case housing by installing 2 screws. Draw screws
up tightly. Rotate propeller shaft to insure proper gear
mesh and check back lash for approximate .005’’. Re-
move grease plug and vent plug and insert grease into
pump housing until it flows from vent hole. Replace
plugs and gasket on vent screw.

C. Assemble Duo-Flex Clutch and Propeller

To complete reassembly, replace clutch drive pin
in lower hole of propeller shaft only and then slip drive
clutch member on shaft, seating slot over pin to hold.
Follow with matching driven member (metal) and pro-
peller, shock absorber retaining washer, propeller, nut
and cotter pin. Tighten nut with %’ box end wrench;
then back off % turn before placing cotter pin into nut
and shaft for secure lock.
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PROPELLER REPAIR AND PROPELLERS For propeller repair, balancing, repitching or straight-
ening, ship propellers to closest Mercury Propeller Re-

Occasional lubrication of the propeller shaft will pair Station.

prevent corrosion. Remove propeller and apply lubricant

MULTIPURPOSE Quicksilver Lubricant (92-30239). Propeller Chart -- All Models (See Page 19 -19A).
1 Gear Housing 10 Member, clutch drive
2 Gear, propeller shaft 11 Member, clutch driven
3 Propeller Shaft 12 Propeller
4 Gasket, water pump to gear hsg. 13 Shock Absorber, rubber washer
5 Water Pump Housing 14 Washer, shock absorber retaining
6 Impeller 15 Nut, propeller
7 Hub, impeller drive 16 Pin, propeller nut cotter
8 Cover, water pump 17 Pin, propeller shaft shear
9 Snap Ring, water pump cover 18 Screw, water pump to gear housing

19 Gear, drive shaft pinion
20 Seal, oil
21 Spacer, oil seal

22 Spring, oil seal tension
23 Stud, drive shaft housing

Figure 46. K" Models, Lower Unit
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DRIVE SHAFT HOUSING & CLAMP & SWIVEL BRACKET
Disassembly

Spring Loaded Mounting Type
Models: Mark 50-40-20-15-7, Mark 55H-30H-20H,

KF9, KG9, KH7, KG7, KF7, KE7, KG4,
KE4 and KD Models

Remove swivel pin from swivel bracket of unit with
Swivel Pin Puller (C-91-24047A2). (Fig. 46A) Turn long
threaded center pin (5/8’’-18 on Mark 50, Mark 40, KF9
and KG9;1/2°"-20 on other swivel pin models) with thread
end into top of swivel pin far enough to engage pin firmly.
Slide hollow tube over threaded shaft so larger end rests
on drive shaft housing. Thread hex head nut on shaft
and turn down with wrench until pin emerges from assem-
bly.

Figure 46A. Removing Swivel Pin

Page 30 Master Service Manual

Note on Swivel Pins: [t has been evident during oper-
ation in salt water areas that swivel pins are sometimes
corroded in the swivel bracket, thereby impeding turning.
It is recommended that new type swivel pins be used in
salt water areas. The new swivel pins are .002”’-.003"
smaller in diameter and have been given a special cor-
rosion resistant treatment. (Later engines, like Merc
models and Mark 78-75-58-55-25, have alemite fittings
incorporated in the swivel bracket on the underside.)

Metric Conversion: I’ = 25.4mm

Drive shaft housing is now loose from co-pilot. Be
careful not to lose co-pilot springs as they are set loose
inside inserts of drive shaft housing and will drop out
when drive shaft housing is removed. Remove swivel
pin mounting bushings in drive shaft housing. Upper
bushing can be pushed or tapped out from top with wrench
socket of same outside diameter. Lower bushing can be
removed with cape chisel. Co-pilot adjusting screw and
screws holding clamp plate assembly and co-pilot friction
discs can now be removed. Remove co-pilot by lifting off
swivel bracket.

To remove swivel bracket, loosen nut at one end of
stud and pull stud free. Watch for 2 fine steel shims, one
on each end of stud between swivel bracket and clamp
bracket. Remove tilt lock stop lever screws by removing
nuts, one on each bracket. Remove nut on clamp stud
and pull stud free. Spacer tube also will be free. Tilt
lock pin in bracket may be removed. Further disassembly
of clamp bracket, if required, can be accomplished by
referring to exploded views accompanying Mercury Out-
board Motors Parts’ Lists.

On models with rubber mounting, to remove
reverse lock assembly, remove cotter pin from
pivot shaft. Drive pivot shaft either way with
drift pin. Reverse lock push rod now can be re-
moved, if necessary, by driving out dowel pin.

Revised April 1960 Section III - Lower Units
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Section III - Lower Units

Reassembly
A. REASSEMBLING CLAMP BRACKET ASSEMBLY ‘

(Figure 48)

Place clamp bracket on stand similar to transom of
boat. Tighten clamp screws to hold.

. Insert 2 co-pilot springs into side wells of housing

by using 2 putty knives to hold springs in place while
co-pilot assembly can be guided between knives and
over springs.

. Release the 2 knives.

NOTE: On Quicksilver units, springs are re-
placed by bolts inserted thru holes drilled in
co-pilot assembly. Place nut on bolt to hold
co-pilot and thread screw into drive shaft housing.

. With bushings inserted into housing (upper & lower),

swivel pin which holds drive shaft housing to swivel
bracket can be inserted. Be sure to insert ‘‘bottom’’
friction discs into swivel bracket before driving pm
down tight.

. Place MULTIPURPOSE Quicksilver Lubricant (92-

30239) on pin before inserting.

NOTE: On all older 10 and 16 HP models, replace
old brass enclosed neoprene bushing (lower, 23-
2205¢) with new style nylon bushing.

IMPORTANT: To hold swivel pin in place and to
stop possibility of its floating up, take a drift and
hammer and punch sides of swivel pin inner shell
to form wedge.

If copper water line has been removed, insert tube
from bottom of drive shaft housing into hole for same
at top of housing and flare end with flaring tool.
(Figure 47) Use %’’ punch inserted in end of tube.
Follow a circular motion to start flare, then finish to
match counter-sink in top of housing with a flaring
tool (of same contour) which can be purchased locally.

. Insert friction disc into co-pilot clamp.
. Insert clamp into recess in swivel bracket and screw

Clamp into place.
JOINING DRIVE SHAFT HOUSING AND GEAR HOUSING

Join 2 assemblies (drive shaft housing and lower gear
case) by inserting drive shaft up into drive shaft
housing. Check that water inlet tube is installed

~

Figure 47. Flaring Water ube

Master Service Manual

Reverse Lock
™ Lever Spring

Clamp
Bracket

r-] ’ l‘

Fork

T '" %‘ Actuat

Figure 47A. New Reverse Lock Mechanism

with ““0’” ring on top and lower water tube seal and
special washer installed on lower end before tight-
ening 2 assemblies. Steel washer is placed on water
line first, then neoprene seal.

NOTE: A vibration dampener is placed on the long
gear case stud on KE7, KF7, KG7 and KG¢ to pre-
vent resonant vibration of stud. Continual vibration
may cause stud to break. When installing a vibration
dampener on motors which have seen considerable
service, it is advisable to replace long gear case
stud as a safety precaution. To install vibration
dampener, remove powerhead, drop lower unit a few
inches and place dampener over long stud with small
end down. Tap dampener in place so that it seats
approx. 9% from top of drive shaft housing, then
reassemble motor.

. Install 2 studs properly so that 2 assemblies are held

secure by washer and nuts when joined. (Note: Stud
in leading edge, on Mark 40, KF9 and KG9 models, is
held by special wedge nut.)

C. REPLACING POWERHEAD

1. Be careful before setting powerhead on lower unit

that “‘0”’ ring is replaced in recess of bottom of
cylinder block. Lubricate splines of drive shaft
heavily with MULTIPURPOSE Quicksilver Lubricant
(92-30239) to aid in prevention of spline wear.

. Replace complete powerhead on lower unit by engaging

splines of drive shaft in grooved end of crankshaft
and insert studs of powerhead into top of drive shaft
housing.

. Secure 2 assemblies by tightening 8 hexagon head

nuts. Replace thumb screw washer on clamp bracket
with Clamp Screw Flaring Tool (91-24735). Apply
small amount of MULTIPURPOSE Lubricant to bear-

ings.

. Turn thumb screw against thumb screw disc, applying

pressure against tool. Rotate tool counterclockwise
with wrench.

NOTE: On Mark 30, to assemble new actuating fork
with new reverse lock lever assembly, place one leg
of fork in catch part of lever and insert other leg
into hole on opposite side. (Figure 47A) Slide leg
extension inward as far as possible, and other leg
then can be inserted into its respective hole. Holes
are bored oversize, enough to take angularity when
reassembling fork into levers. Be sure not to spring
fork to assembly! Final positioning is completed by
shift shaft.
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Drive shaft housing

Bushing, swivel pin lower
Bushing, swivel pin upper
Water inlet tube

*‘Q"’ ring, water inlet tube seal
Stud housing to gear case

Swivel bracket

Co-pilot disc

Clamp piate

Disc, clamp plate friction

Screw, clamp plate mounting
Lockwasher, clamp plate mounting screw
Screw, co-pilot tension adjusting
Clamp bracket

Assembly, thumb screw

Washer, thumb screw

Lever, tilt stop

Spacer, tilt stop lever

Screw, tilt stop lever anchor
Washer, lever anchor screw
Lockwasher, lever anchor screw

22
23
24

26
27
28
29
30
31

KEREY

37
38
39
40
41
42

Nut, lever anchor screw

Stud, clamp bracket to swivel bracket
Shim, clamp bracket to swivel bracket
Nut, clamp bracket to swivel bracket stud
Stud, clamp brackets

Spacer, clamp brackets stud

Lockwasher, clamp brackets stud

Nut, clamp brackets stud

Screw, tilt stop lever retaining

Washer, lever retaining screw
Lockwasher, lever retaining screw

Nut, lever retaining screw

Assembly, tilt lock pin

Spring, co-pilot

Swivel pin

Seal, water tube lower

Special washer, water tube lower

Nut, drive shaft housing to power head stud
Washer, drive shaft stud nut

Tab washer, housing to housing stud nut
Nut, gear housing to drive shaft housing stud

Figure 48. Spring Loaded Drive Shaft Housing and Clamp & Swivel Bracket

Master Service Manual
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DYNA-FLOAT SUSPENSION
2-Cylinder Models and Mark 30

A. Description

Kiekhaefer engineered Dyna-Float suspension em-
ploys rubber shear mounts, the same vibration dampeners
used to cushion powerful aircraft engines. These mounts
are found on the drive shaft housing. (Figures 49 and
52) Dyna-Float Suspension keeps engine vibration away
from the boat without sacrificing horsepower or other
performance.

Figure 49. Compressing Mount & Removing Retainer Ring

B. Removing Drive Shaft Housing from Saddle Mount
Remove screws from cover plates. Using ““C”* clamp,
tighten clamp on lower rubber mounts to compress rub-
ber mounts for removal of retaining rings. (Figure 49)
Remove retaining ring from each mounting recess with
Snap Ring Pliers (C-91-25081). Compress ring to remove.

(Figure 49)
,U___,f' -

(9]

[ 7]

—

e

C-91-26005A1

Saddle Mount er

Gear Cup Tool

Figure 50. Pulling Dyna-Float Mount

Remove ‘‘C” clamp, and rubber mounting bushing
can be pulled out. To remove the Dyna-Float mounting
bushings, thread small end of Saddle Mount Puller (C-
91-26005A1) screw securely into rubber mount threads.
Place Propeller Shaft Gear Tool (C-91-23663A1) cover
over screw and place large washer and nut of puller tool
on screw, then tighten nut to pull out rubber mounts.

Important: Gaskets are no longer used below rubber
mounts. Repeat above procedure for upper rubber mounts.

Section III - Lower Units

Master Service Manual

Note: Flexible shift shaft connector can be pulled
off upper and lower shift shaft in saddle mount when
gear housing assembly is removed.

C. Reassembly of Drive Shaft Housing to Dyna-Float

Saddle Mount (Figure 51)

Locate drive shaft housing in saddle mounting. Set
upper rubber mounts in drive shaft housing recess
through saddle mount. Be sure screw hole faces out.
Place ““C” clamp on mounts and tighten to compress.
Insert retainer ring in grooves in saddle mounting. Be
sure retainer rings are seated properly. Remove ‘‘C”
clamps. Replace covers and secure in place with screws.
Be sure small slot in cover is to bottom to drain out
water. Repeat above process for lower rubber mounts.

Place flexible shift shaft connector in position on
gear housing shift shaft spline. Set in forward gear and
insert unit into drive shaft housing, locating flexible
connector on upper shift shaft splines (also in forward

gear). Be sure to coat splines with MULTIPURPOSE
Quicksilver Lubricant (C-92-30239-1) before installing.

@ ® CT) @ @& ?
‘ |
s o

I

Housing, drive shaft

Stud, drive shaft housing to gear

IDO" ring

Tube, water inlet

Screw, drive shaft housing to powerhead
Nut, drive shaft housing to powerhead
Saddle

Rubber mount (upper)

Ring, retaining — upper mount

Cover, upper mount

Screw, cover fastening

Rubber mount (lower)

Ring, retaining — lower mount

Cover, lower mount

Cam, lower — reverse lock

Screw, set — reverse cam lock

Cam, upper — reverse lock

Nut, gear housing to drive shaft housing stud
Plate, water tube

Washer, thrust — swivel pin (swivel bracket to saddle)
Gasket, drive shaft housing to powerhead

Figure 51. Drive Shaft Housing and Saddle
Revised April 1960 Page 33
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DYNA-FLOAT SUSPENSION
4 and 6 Cylinder Models

DISASSEMBLY OF DRIVE SHAFT HOUSING AND DYNA-
FLOAT MOUNTS

1. Remove cross pin which holds reverse lock lever
in drive shaft housing.
a. On current models, the lower mount covers must
be removed.
b. On 1965 models, a cam is used in place of the
reverse lock lever. Remove spring from cam.
c. On direct reversing models, the lever is not
used. Remove stop strap.
. Remove Dyna-Float mount covers (if not already
removed in previous step) .
3. Pull rubber bumpers from heads of mounting bolts.
4. Remove nuts from lower mounting bolts.
NOTE: On 1964 and older models, it is first neces-
sary to remove clamp from lower mounts.
5. Remove rubber caps from upper mounts (not used on
1965 models) .
6. Remove nuts from upper yoke studs.
7. Remove drive shaft housing by pulling from top
and bottom yokes. (Figure 52)
8. Remove top mounts by removing 4 screws.
a. Remove “U” cup packing seal.
b. Separate inner and outer halves.

SV

/
ﬂ/f r,

Figure 52. Removing Drive Shaft Housing
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REASSEMBLY OF DRIVE SHAFT HOUSING AND DYNA-
FLOAT MOUNTS

1. Place top mounts into inside and outside covers
and install “*U"" cup seal.

2. Install upper mount assemblies into drive shaft
housing. Do not tighten screws at this time.

3. Place lower mounts on bolts and position in re-
cesses in drive shaft housing. Place washers on
threaded end of bolt.

4. With upper and lower yoke bracket in position,
place drive shaft housing onto yoke brackets.
(Figure 52)

5. Place large inside diameter steel washer, spacer,
rubber washer and small inside diameter steel
washer on each top yoke stud and tighten nuts.

6. Tighten 4 screws and nuts on each top mount
cover.

7. Insert rubber cap.

8. Install washers and nuts on lower mounts and
tighten.

9. Install rubber bumper caps and mount covers.

REMOVAL OF UPPER AND LOWER MOUNTING YOKE

1. Remove self-locking nut from bottom of swivel
pin. Earlier models had a snap ring in place of
lock nut.

2. Tap lower yoke from swivel pin with a mallet.

3. Pull or tap swivel pin from swivel bracket. On
earlier engines, the co-pilot assembly first must
be removed.

REASSEMBLY OF UPPER AND LOWER YOKE BRACK-
ETS

1. Lubricate swivel pin with Quicksilver MULTI-
PURPOSE Lubricant (C-92-35226) .

2. Drive swivel pin into swivel bracket. Replace co-
pilot assembly on earlier models.

3. Insert lower yoke on splines of swivel pin. Be
sure that lower yoke aligns squarely with top
yoke.

4. Replace snap ring or nut. Do not over-tighten nut,
as swivel pin must turn freely.

Revised Dec. 1964 Section III - Lower Units



DRIVE SHAFT HOUSING ASSEMBLY

Standard (A-1545-1971) and long (A-1546-1973) drive
shaft housings have been superseded by A-1545-2337A4
(standard) and A-1546-2338A2 (long) drive shaft housings
and the following parts:

QUANTITY | PART NUMBER DESCRIPTION
2 A-35473 Clamp - Lower Mount
2 A-35474 Cover - Lower Mount
4 C-24-35522 Spring
4 C-10-29256 Screw
2 C-11-35521 Plastic Grommet
2 C-10-29722 Screw
INSTALLATION

1. Assemble upper mounts as before.
2. Assemble lower mount as follows:
a. Place lower rubber mount on bolt and position in
recess of drive shaft housing.
b. Install plastic grommet in mount clamp and place
springs in front holes of mount clamp. Align ends
of springs with recesses of mount clamp. (Figure

524)

Mount
Springs

Plastic Grommet

Figure 52A

NOTES

Section Il - Lower Unit

Figure 52B

. Position mount clamp over rubber mount. Install

screws and tighten securely. (Figure 52B)

d. Assemble other lower mount in same manner.
. Drive shaft housing now can be assembled to swiv-

el pin and yoke.

. After drive shaft housing has been installed and

mount bolts tightened securely, mount covers may
be installed.

. Slip forward edge of mount cover over leading edge

of mount clamp and press cover tight against drive
shaft housing. Install cover screw and tighten

securely. (Figure 52C)

Figure 52C

Master Service Manual

November 1966 Page 34A



Clamp Bracket

Thumb Screw Assembly
Washer, thumb screw
Tube, tilt

Shim, clamp bracket tilt tube
Clip, safety chain

Nut, tilt tube fastening
Cap, plastic - tilt tube
Spacer, clamp bracket stud
Stud, clamp bracket
Lockwasher

Nut, clamp bracket stud
Tilt Lock Pin Assembly

56 P (s (e e Sleeve, rubber
57 /( (E"""x_‘/:‘—m‘ 15 Swivel Bracket

- = 16 Fitting, grease

17 0Oil Seal
18 Spring, coil - swivel bracket
/ 19 Pin, coil spring mounting
= 20

O 00 ~1 O\ U W N

CEREEE
P et Pt et i
> W N~ O

Spacer, rubber

®O® @é@

13 21 Pin, rev. lock spring attach.
18 22 Swivel Pin & Top Yoke Ass’y
20 23 Bumper, top yoke

24 Bolt, top yoke to up. mount
25 Nut, top yoke bolt fastening
26 Washer, swivel pin
27 Serial Plate
28 Screw, drive
29 Strap Stop
30 Screw, strap stop to d. s. h.
31 Nut, strap stop fast. screw
32 Yoke, bottom
33 Nut, swivel pin retaining
34 Rod, push - reverse lock
35 Spring, reverse lock tension
36 Reverse Lock Assembly
37 Shaft, reverse lock pivot
38 Washer, push rod
39 Cotter Pin
40 Cotter Pin
41 Tilt Stop Lever Assembly
42 Screw, tilt stop lever anchor
- 43 Washer, wave
T Lockwasher
e SR Nut, lever anchor screw
T 46 Pin, upper shock mounting
- 47 Spacer
- y 48 Washer
49 Washer
e ‘\ %) 50 Screw, nylock
51 Shock Absorber
3 52 Bushing, rubber
53 Pin, lower shock mounting

&%

®
;‘
i
\»‘/

-+
~3

'ﬁ
-
®

e 39 54 Screw
- - 43) 55 Washer
8 | ) 56 Bolt

57 Washer, clamp bracket bolt
58 Nut, clamp bracket bolt

Figure 53. Clamp and Swivel Bracket Assembly, Mark 78A
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Figure 54. Drive Shaft Housing and Dyna-Float Mounts

Drive Shaft Housing

Tube, water inlet

Ring, rubber - water inlet tube

Seal, water inlet tube

Sleeve, water inlet tube

Baffle, exhaust relief

Screw, baffle to drive shaft housing
Gasket, drive shaft housing to bottom cowl
Nut, powerhead studs

Serew, gear housing to drive shaft housing
Stud, drive shaft housing to gear housing
Nut, gear housing and drive shaft housing studs
Rod, push - reverse lock

Pin, reverse lock lever

Cotter Pin, push rod

Spring, tension - push rod

Lever, reverse lock

Mount, rubber- upper

Cover, upper mount- outside half

Cover, upper mount - inside half

Packing, ““U” cup

Master Service Manual

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Revised March 1959

Washer, upper mount stud (17/32 ID)
Washer, rubber - upper mount stud
Spacer, upper mount stud

Washer, upper mount stud (13/32 ID)
Nut, upper mount stud

Cap, rubber- upper mount

Screw, upper mount cover (1 %'")
Serew, upper mount cover (2'")
Washer, mounting cover screw

Nut, mounting cover screw

Mount, rubber- lower

Washer, rubber - lower mount

Washer, lower mount

Washer, mounting screw

Nut, mounting screw

Screw, lower mount (5 1/2'”)
Bumper, rubber-mounting screw
Cover, lower mount

Washer, lower mount cover screw
Screw, lower mount cover fastening
Plug, grease-reverse lock hole

Section III - Lower Units



| 6-CYL. DIRECT REVERSING LEFT HAND ROTATION

NOTE: For removal and disassembly of ignition, carburetors, fuel filters, fuel
pumps, electrical starter parts and starter, see appropriate sections.

Disassembly

‘ Models - Mere 600 & Mark 78-78A-75-75A

| Non-gearshift type for forward and reverse operation

A. Disassembly of Lower Unit

Remove 2 hexagon head lock nuts holding gear
housing assembly to drive shaft housing (on leading
edge), two %"’ cap screws located in center of anti-
cavitation plate and %’’ cap screw located on the rear,
inside exhaust outlet. After the above nuts and cap
screws are removed, the lower gear housing assembly
can be pulled off the drive shaft housing. (
At this time lash between gears should be checked _(
for future reference. Pull on drive shaft and push on pro- (
peller shaft. Refer to back lash later, in Para. *‘A”" of
Reassembly.

Figure 2. Removing & Installing Gear Housing Cover

Oil seal bearing housing can be removed when
removing propeller shaft assembly. To remove the
propeller shaft assembly, remove gear housing from vise
and place propeller shaft in vise between two pieces
of soft wood and tap lightly on skeg of gear housing
with mallet until the propeller shaft assembly is removed.
(Figure 3) Remove shims as required from gear housing
bearing seat. Wash gear housing and parts to remove
grease.

Figure 1. Removing & Installing Propeller Nut
B. Disassembly of Gear Case

Mount gear housing assembly in vise between two
blocks of soft wood to prevent marring of gear housing.
Remove propeller by driving tabs on tab washer flat
against propeller hub and remove propeller nut. A long
piece of round steel can be inserted in hole of propeller
nut to remove. (Figure 1) (Note: Check gear back lash
by pushing on drive shaft with one hand and pulling on
propeller shaft with other. Refer to lash when shimming
in “Reassembly’’ under *““NOTE” on bottom of Page 41.)
Remove gear case cover with Gear Case Cover Tool C-91-
26374A1. Place tool over end of propeller shaft and set
dowels of tool into gear case cover, turning clockwise
to loosen (left hand thread). (Figure 2) If tight, strike
handles of tool with mallet to loosen. Figure 3. Removing Propeller Shaft Assembly

Section Il - Lower Unit Master Service Manual Revised Feb. 1966 Page 37
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Disassemble propeller shaft assembly by first re-
moving snap ring with Snap Ring Pliers (91-24283) and
then shims as required.

Figure 3A. Removing & Installing Gear Lock Nut

NOTE: On later models, the ball bearing is held
securely in position by a special nut threaded on the
gear. To remove, bend down lock tabs in gear lock nut
recess. Place Propeller Gear Lock Nut Tool(91-2992541)
over propeller shaft, setting tangs of tool into recesses
of nut and remove (right hand thread; left hand on those
stamped “‘LH”). (Figure 34) Lift locking tab off.

35/16"

Figure 4. Puller Plate, 3-5/16"" Diameter Recess

Puller plate (91-22115) has been reworked to increase
inside dJdiameter of recess from 3-1/16"7 to 3-5/167°.
(See Figure 4 for rework.)

Gear drive pin in propeller shaft will drop out, as it

Section III - Lower Unit
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is held in place by ball bearing. If, for any reason this
pin is tight, it may be necessary to drill it out. On later
models, the gear has 2 holes for the drive pin, one on
each side. Remove drive pin from the gear and propeller
shaft from opposite side with a 1/8”" drift punch. Remove
ball bearing from retainer. Remove propeller shaft gear
with closed end of Universal Propeller Shaft Gear Tool
(91-26376A1). Use the correct tool collar with the small
recess set on top of the gear tool cup (closed end up)
when removing the gear. Set threaded end of propeller
shaft into small bore of tool cup until gear shoulder
rests on it and press off with arbor press. (Figure 5)

Figure 5. Removing Propeller Shaft Gear

C. Remove Water Pump Housing and Cartridge

Replace gear housing in vise in upright position
with skeg held between blocks of wood. Remove inlet
water tube and outlet water tube from water pump housing
and centrifugal slinger from drive shaft. Remove water
pump housing cover assembly by removing the 3 elastic
stop nuts which secure it to the gear housing. Lift off
water pump housing, gasket, steel outlet plate and an-
other gasket. Lift check valves and shims from recess
in gear housing. Remove water pump impeller and im-
peller pin by prying impeller out with 2 screw drivers.
Water pump cartridge has a loose fit and can be removed
by prying out. Remove water pump cartridge sealing ring
and wave washer from gear housing shoulder.
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D. Removal of Drive Shaft

Place drive shaft in vise as close to gear housing
as possible and, with box end wrench, remove 3/4"
elastic stop nut from drive shaft to free pinion gear from
end of drive shaft, Pinion gear is now loose. Replace
gear case skeg in vise between blocks of wood in upright
position.

Figure 6. Removing and Installing Drive Shaft Bearing
Retainer Cover

Remove drive shaft ball bearing retainer cover using
Gear Case Cover Tool 91-26374A1. Tumn counterclock-
wise (right hand thread) to remove. (See Figure 6.) Again
place drive shaft in vise and, with rawhide mallet, tap

Figure 9. Removing and Installing Drive Shaft Needle
Bearing in Gear Housing

Place mandrel in drive shaft end cavity of gear
housing, placing guide and sleeve on mandrel before
installing. Press bearing out with arbor press or tap
against tool with heavy mallet to remove bearing. (See
Figure 9.)
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Figure 7. Removing Drive Shaft from Gear Housing

firmly against top of gear housing in order to remove
drive shaft from gear housing. (See Figure 7.) The ball
bearing, shim and bearing retainer will be removed along
with the shaft from housing. The pinion is now free of
drive shaft. Remove ball bearing from drive shaft by
replacing against open vise jaws, tapping on end of
drive shaft to remove. (See Figure 8.)

NOTE: Gear housing contains needle bearings for

the propeller shaft and drive shaft. To remove drive shaft T
needle bearings, use Needle Bearing Tool 91-2428841 ‘ -
with long tool sleeve 91-26377. Figure 10. Removing Propeller Shaft Roller Bearing
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To remove propeller shaft needle bearing, insert pull-
er caps of Roller Bearing Puller (C-91-29312A1) inside
roller bearing. After tool is in bearing, pull shaft up and
tool caps expand and catch bottom of bearing case.
Place puller bar on shaft against gear housing and
thread nut on shaft. Continue to tighten nut to pul]
bearing out. (Figure 10)

NOTE: If Roller Bearing Puller is not available,

Reassembly -

NOTE: Refer to Page 2, this Section, prior to re-
assembly

A. Reassemble Lower Gear Housing

Install propeller and drive shaft roller bearing cart-
ridges into gear housing with mandrel tool (needle bear-
ing) C-91-24288A3 and tool sleeve C-91-26377. For easy
installation, always press against numbered side of a
cartridge type bearing, as opposite end has a greater
radius. Press drive shaft needle cartridge bearing in
until bearing is recessed evenly on shoulder between
upper drive shaft cavity and gear cavity. Press propeller
shaft cartridge bearing in until it bottoms. Place gear
housing in vise between 2 blocks of soft wood at thin
section of gear housing so that gear cover end is up.
Lubricate needle bearings in gear housing and replace
shims which were originally removed or insert .005”
(.127mm) shim on drive shaft bearing seatl Install ball
bearing on drive shaft by sliding bearing over drive shaft
to seat on shoulderl Tap ball bearing onto drive shaft
bearing shoulder by placing shaft in vise loosely.

Insert drive shaft assembly into gear housing and
drive ball bearing down into the seat in the gear housing,.
Replace oil seal in bearing retainer and insert neoprene
sealing ring on shoulder of retainer. Install ball bearing
retainer and bearing retainer cover. Shims may be re-
quired between ball bearing and gear housing shoulder
to take up any end play. Tighten retainer cover securely
with Gearcase Cover Tool C-91-26374A1.

Place pinion gear on end of drive shaft in gear
housing and guide elastic stop nut onto threads on end
of drive shaft by turning drive shaft with one hand while
holding nut with other hand. Place drive shaft in vise
and tighten elastic stop nut securely with 3/4" wrench.

Ready the propeller shaft and bevel gear by placing
blank end of propeller shaft into shoulder end of gear.
Be careful to place gear on shaft so that the gear teeth
will mesh properly with companion pinion gear. Align
hole in propeller shaft and gear with steel rule. Place
teeth down on Universal Propeller Shaft Gear Tool C-91-
26376A1 (use opposite of tool’s open end to install gear).
Place correct tool collar on top of gear tool in recess.
Lubricate shaft and press in with arbor press until hole
in gear aligns with hole in propeller shaft.

Place gear drive pin in aligned holes of propeller
shaft and gear to lock to shaft.

Set shims as required on shoulder of gear. Press
ball bearing into ball bearing retainer. Place recessed

end of correct tool collar up on closed end of Universal
Propeller Shaft Gear Tool C-91-26376A1. Place ball bear-
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pack bearing with heavy cup grease, place bearing
Mandrel (C-91-24288) with sleeve (C-91-26377) in
bearing and strike mandrel sharply with heavy mallet
several times to force bearing out.

This completes disassembly of gear housing. All
parts now should be washed in cleaning sclvent and
inspected for wear,

6-Cyl. Direct Reversing L.H. Rotation

ing and retainer in position on end of propeller shaft
gear, installing threaded end of propeller shaft through
small hole in cup so gear shoulder will set in recess of
collar. Press down with arbor press until ball bearing
is tight against gear. (Figure 11)

Figure 11. Installing Propeller Shalt Gear Ball Bearing
and Retainer

Place shim, if required, against bearing and follow
with snap ring, using Snap Ring Pliers C-91-24283 to
spread snap ring onto gear lock ring. Be sure snap ring
seats securely in groove on gear,

NOTL: On luter models, place locking tab in posi-
tion over gear with inner tab aligning in keyway on gear.
Thread gear lock nut into position and secure with Gear
Lock Nut Tool (C-91-2992541). Tighten gear lock nut
securely (do not strike tool to tighten) and bend 4 lock
tabs into recesses on gear lock nut.

Replace shims as removed or required on shoulder
within gear housing. Install completed propeller shaft
and gear assembly into housing. Use mallet to tap the
propeller shaft assembly in place. If tight, be careful
that the entire assembly is centered, straight into the
housing.

NOTE: At this point it is very important to check
gear back lash of assemblv. After drive shaft pinion
gear and propeller shaft bevel gears have meshed,
check back lash of assembly by pulling drive shaft out-
ward and by applying pressure downward on propelle:
shaft assembly. Rotate drive shaft in u clockwise and
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counterclockwise motion very lightly to feel gearlash.
No more than .003" to .005" play should be allowed
for proper operation. If more than the recommended back
lash is present, remove shims beneath propeller shaft
assembly to mesh gears properly. If too tight and no
back lash is present, add a sufficient amount of shims
for correct play and conical angle of gears.

Figure 12. Installing Water Pump Check Valves

Install propeller shaft gearcase cover and tighten
in place, (clockwise rotation) with Gearcase Tool 91-
26374A1. (See Figure 2.) Dowels of tool fit holes in
cover. Coat threads of cover with fine coat of DC4
Compound (92-24108) to facilitate easy removal. Check
that there is no end play in propeller shaft by pressing
on end of propeller shaft. Again check for correct back
lash (.003”? and .005%"). If incorrect, the propeller shaft
assembly must again be removed and the correct amount
of shims either removed or added tc make up for proper
tolerence.

Assembling Water Pump Cartridge: Place wave
washer and water pump cartridge sealing ring in gear
housing on drive shaft ball bearing retainer. Before
placing water pump cartridge into housing, place coat
of lubricant on outer surface of water pump cartridge for
easier possible future removal. Slip cartridge over shaft,
being careful to align square keyway with keyway inside
gear housing. Insert key into keyway after cartridge has
been set into place. Coat flat surface of drive shaft with
grease and set impeller key on flat parallel to shaft so
groove in impeller will slide over key and be held to
drive shaft. Press down on impeller blades with thumbs
to seat impeller on bottom surface of cartridge. Rotate
drive shaft in both directions to be sure key is in proper
position driving impeller.

B. Replace Water Pump Housing

Be sure to inspect the neoprene water valves and
adaptors for damage, replacing if necessary. The water
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valve adaptors must be installed so that flat sides are
together, (Figure 12) Use shims beneath adaptors to
bring flush with top surface to form good seal.

WATER PUMP COVER
TOP VIEW

DRILL 1/8™
DRAIN HOLE

Revised Oect. 1959

FRONT VIEW

Figure 13. Drill Hole in Water Pump Cover

Water pump covers for Mark 78-T8A-75-75A engines
should be checked at this time for new 1/8’" drain hole
(Figure 13), and gear housing should be inspected for
enlargement of drain holes (Figure 14). If not completed,
drill holes, as shown, to prevent water from freezing in
the chamber, which possibly could force the water pump
cover gasket out of place and distort the water pump
cover face plate. Either could cause loss of pumping
pressure and result in engine overheating., In addition,
enlargement of gear housing drain holes will prevent
possible clogging from sediment.

=

ENLARGE
DRAIN HOLE
TO 1/8"

2 ENLARGE>

DRAIN HOLE
TO 1/16"

Figure 14. Enlarging Holes in Gear Housing

Replace water pump housing gasket, stainless steel
plate, second gasket and water pump housing, securing
with 3 cap screws. (Figure 15) Slide centrifugal slinger
over drive shaft until seats against water pump housing.
Check water pump intake screen louvers in gear housing
so that they are at the right angle, slanting in toward
gear housing, to pick up water flow. Water is picked up
in the tube extending from intake hole to intake of water
pump housing hole nearest drive shaft. Outlet line ex-
tends from hole at rear lip to powerhead, (Figure 15)
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C. Joining Gear Housing and Drive Shaft Housing

1. Before joining housings, coat water inlet tube upper
end with MULTIPURPOSE Lubricant (92-30239) so
that it will slip easily into rubber seal in bottom cowl
and insert into bottom cowl.

Water Line i
To Powerhead ‘5‘

*ke Water Line

Driveshaft—

Figure 15. Water Pump Cover Assembly Mounted with
Waterlines Installed

2. Place light coat of MULTIPURPOSE Lubricant on
bottom end of water tube.

3. Place heavy coat of lubricant on drive shaft spline,
then join gear housing and drive shaft housing by
inserting drive shaft into drive shaft housing and
drive shaft spline into crankshaft. Be careful that
water inlet tube enters rubber seal in water pump
cover in gear housing.

4. Rotate propeller shaft in either direction until drive
shaft spline enters crankshaft spline.

5. With 2 housings joined, install and tighten 5 elastic
stop nuts and one cap screw which hold assemblies
together.

D. Lower Drive Unit Lubrication

1. Remove air vent screw, located on left side of gear
housing, just underneath anti-cavitation plate. Never
apply lubricant to lower unit without first removing

H = TR e \
5 \\ SIS ———
\ ! Backing
(s Washer,
Propeller X2 \
Nut
Tab
Lockwasher. \ j

S

r
1

Backing Washer
(Shim As Required)

Figure 16. Installation of Propeller
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this air vent screw, as the injected lubricant dis-
places air which must be allowed to escape, other-
wise gear housing cannot be completely filled as
required.

. Remove filler plug, located in lower left side of gear

housing.

3. Insert lubricant tube into filler plug hole and inject
lubricant until excess lubricant starts to flow out of
air vent screw hole, indicating that housing is filled.

4. Replace air vent screw and filler plug, taking special

care that gasket is in place under head of each so

that water will not leak past threads into gear housing.
IMPORTANT: Do not use regular automotive
grease in lower drive unit. In an emergency, when
Kiekhaefer EXTRA-DUTY Quicksilver Qutboard
Gear Lubricant (92-30295) is not immediately
available, use best quality non-channeling water-
proof marine gear lubricant.

o

Figure 17. Splines of Tab Lockwasher over Splines of
Propeller Shaft

E. Test Propeller

1. Use 48-28369 test wheel (48-26575 for Mark 75) while
checking engine in test tank.
2. Before installing test wheel, firstremove water pickup
housing and gasket from under anti-cavitation plate.
3. When replacing water pickuphousing, be sure to install
a new gasket if old gasket is damaged.
NOTE: Always be sure that test tank is kept
clean to prevent clogging of engine’s waterintake.

F. Installing Propeller

1. Apply thin coat of MULTIPURPOSE OQuicksilver
Lubricant (92-30239) or waterproof grease on splines
of propeller shaft, especially if operated in salt water
to aid in removing at any future time.

2. Install 1/8”" thick backing washer on propeller shaft.
(Figure 16)

3. Install propeller, 1/32’" thick backing washer, tab
lockwasher (making sure that it fits correctly over
splines, as shown in Figure 17) and install propeller
nut in this order.

4. Place block of wood flat between propeller and anti-
cavitation plate and tighten nut securely with large
bar or punch. (Figure 1)

5. Bend tabs of lockwasher into propeller nut recesses,
or propeller nut and propeller will back off.
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TRANSMISSION REPAIR - - 2 CYL. MODELS

(Includes Water Pump, Drive Shaft, Trunnion Carrier & Input Drum Assembly)

Disassembly

I. REMOVING GEAR HOUSING ASSEMBLY AND PAWL
CONTROL ASSEMBLY

To remove transmission assembly from drive
shaft housing, first remove gear housing assembly.
Remove transmission cover plate, which is secured to
front edge of drive shaft housing by 3 cap screws. When
removing cover, care should be exercised, as neutral
and reverse pawl spring retaining pin, control pawl
spring spacer and neutral and reverse pawl springs will
be pushed out. (Figure 1) Assembly sets in this recess
and is held in place by cover. Its purpose is to place a
tension on reverse and neutral pawls. Remove elastic
stop nut on drive shaft housing recess, as this nut
secures forward gear housing stud.

DJUSTMENT NUT

REVERSE
PAWL
SPRING

GEAR HsE®
MOUNTING
STUD NUT.

Figure 1. Transmission Cover Plate Removed

Remove 2 elastic stop nuts from underside of
anti-cavitation plate of gear housing; one at radius of
gear housing and anti-cavitation plate and one at rear
of anti-cavitation plate.

Gear housing assembly now is loose from drive
shaft housing and can be removed by tapping lightly
against gear housing and pulling downward. Tension
holding gear housing in drive shaft housing is caused
by rubber ‘0" ring seal on gear housing pilot assembly
which protrudes into drive shaft housing. (Figure 2)

II. REMOVING TRANSMISSION ASSEMBLY

Transmission assembly can be removed as one
unit. Remove cotter pin and wave washer from lower
control shift rod and turn transmission shaft lever up
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Figure 2. Gear Housing Removed

(vertical). This allows neutral and reverse pawls to be
moved away from neutral spring and forward spring.
(Figure 3)

If powerhead is removed, entire assembly can be
removed by pushing down on drive shaft from the top.
If powerhead is not removed, thread a long 10-32 screw
into threads provided in trunnion carrier pilot shaft.
With screw in position, place screwdriver in one of
recesses on either side of trunnion carrier sleeve (Figure
4), holding both screwdriver and screw in one hand and
pulling out lightly on assembly while turning flywheel
or drive shaft in counterclockwise direction. This rota-
tion allows neutral spring to unwrap itself from upper
drive shaft assembly. Complete transmission assembly
then is free from drive shaft and can be pulled out of
drive shaft housing chamber. (Figure 4)

il

Figure 3. Transmission Control Shaft and Pawls
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Figure 4. Removing Transmission Assembly
1. REMOVING LOWER CONTROL SHAFT ASSEMBLY

To remove transmission control shaft and pawls,
make sure lever is still up. Pry out with screwdriver
between lever and drive shaft housing in order to loosen
transmission control shaft, as there is an ‘0’ ring
placed on end of shaft which is a grease seal. After
control shaft has been moved out to where the ““O”
ring is visible, pull control shaft out completely by hand
to allow neutral and reverse pawls to be free. Lift
neutral and reverse pawls and pawl control shaft out
of chamber.

IV. DISASSEMBLY OF TRANSMISSION

A. Neutral Spring: To remove neutral spring from
input drum and gear assembly, turn neutral spring in
counterclockwise direction and pull apart at same time.
Do not stretch neutral spring excessively. (Figure 5)

B. Reverse-Forward  Spring: To disassemble
complete transmission, grasp shoulder of trunnion
carrier in palm of one hand and input drum and gear
assembly in other hand. (Figure 6) Turn trunnion carrier

Figure 5. Removing and Installing Neutral Spring
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Pry Spring
Away from Key

i

Figure 6. Removing and [Installing Forward-Reverse
Spring on Trunnion Carrier

in counterclockwise direction and pull apart at same

time. This will loosen spring.

After initial loosening is noted, place screw-
driver between shoulder of trunnion carrier spring catch
key and pry up on end of spring to remove it from catch
key recess, allowing spring to be unwrapped easier from
trunnion carrier.

After trunnion carrier assembly is off, forward
and reverse drive spring can be unwound from input drum
and gear assembly. (Figure 7) By turning counterclock-
wise while holding spring securely, reverse control
sleeve and spring will slide off.

IMPORTANT! When disassembling or reassem-
bling, always turn parts of transmission counterclock-
wise,

C. Trunnion Carrier: Further disassembly of
trunnion carrier can be accomplished by pulling trunnion
carrier sleeve off and removing spring catch key and
holding pin. Both have a loose fit. Press pilot shaft out
of trunnion carrier with arbor press. To remove idler
(planetary) gears, place Pin Bearing Tool (91-24144)
in hollow trunnion shaft while placing trunnion carrier
on surface to protect it. Press out 2 shafts (one on each
gear) with arbor press. Idler gears and thrust washers
are now loose and can be removed. (CAUTION! Do not
tap out; use press only.)

NOTE: Bronze bearing will not be sold separately

but will be part of trunnion carrier housing. If bearings
are worn, replace trunnion carrier housing.

l"ﬁ‘ﬁ“u.“i H' v

i .

Figure 7. Removing and Installing Forward-Reverse
Spring on Input Drum and Gear
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V. DISASSEMBLY OF DRIVE SHAFT & WATER PUMP
CARTRIDGE ASSEMBLY

A. Drive Shaft Assembly: Drive shaft can be
removed without detaching water pump impeller and
cartridge assembly by simply pushing drive shaft down
from inside drive shaft housing. (Note: Merc 200-150-100
drive shafts have a 10-32 tapped hole in lower end to
faciliate removal of drive shaft without damage to either
bushing or clutch drum surface. Any length of rod with
10-32 thread on one end will serve as a puller.) Ball
bearing ring lock need not be removed. Impeller pin is a
special key pressed into drive shaft so that drive shaft
can be replaced easily into impeller drive groove without
disassembly or removal of water pump. Remove shims
from shoulder of drive shaft to prevent losing.

B. Water Pump Cartridge: Water pump cartridge
and drive shaft ball bearing are held in drive shaft
housing by ball bearing lock ring. Remove lock ring with
service tool 91-27532A1 by inserting drive end into
recesses of lock ring and turning clockwise (left hand
thread). (Figure 9)

Once lock ring is removed, water pump cartridge
and impeller can be pulled down with Water Pump Puller
(91-27780). (Note: On later model Mark 28A-15A-104
and 2-cylinder Merc models, water pump cartridge is
installed upside down. Impeller can be removed without
removing water pump cartridge.) Grasp puller tool so
that, when squeezed together, tips of rods overlap and
are at narrowest point. (Figure 10) Insert tool in side
of drive shaft housing and into water pump cartridge
until it bottoms. Release grip and tool ends will expand
above cover plate. Pull down slightly and again squeeze
together. Set tool lips below cover plate and allow to
expand. Cover plate cannot be removed with cartridge
and impeller, as it must be tilted to clear cartridge
locating pin. Cartridge and impeller now can be pulled
completely out of drive shaft housing. (Figure 11)

Figure 11. Pulling Cartridge and Impeller

Reassembly

I. DRIVE SHAFT & WATER PUMP CARTRIDGE ASS'Y

(Mark 28-284 Engines below Serial No. 1236090
and all Mark 10-104-154) (Merc Models and Later Mark
28A’s, See Next Column.)

If water pump cartridge and impeller cover have
been removed from drive shaft housing, reassemble water
pump assembly by placing ball bearing, sealing ring
“L” washer (shoulder up), rubber sealing ring (place on
water pump cartridge shoulder), water pump cartridge
and impeller on Water Pump Assembler Shaft Tool (91-
28742A1). (Note: Apply MULTIPURPOSE Quicksilver
Lubricant [92-30239-1] on water pump cartridge and
sealing ring so that it will not be damaged during instal-
lation and will provide easier removal.) Attach end of
Ball Bearing Ring Installation Tool (91-27532A1) on
dowel of Water Pump Assembler Shaft Tool (Figure 12),
tilt drive shaft housing and place impeller plate above
locating pin in drive shaft housing. (Water pump cart-
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ridge assembly is installed upside down in drive shaft
housing on Merc models and Mark 28A engines, Serial
No. 1236090 and up.)

Place following parts, in order, on Water Pump
Assembler Shaft Tool (91-28742A1):

1. Ball bearing, numbered side down
““L.”" washer, with flat surface against bearing
Sealing cover, with neoprene sealing ring and
oil seal installed (lip faces impeller). Shoulder
of cover faces bearing.
4. Impeller plate

w o

Complete  following steps before installing
assembly:

1. Place impeller into water pump cartridge.
Place ““O” ring on cartridge shoulder.
Apply MULTIPURPOSE Quicksilver Lubricant
(92-30239-1) on ““0O” ring and outside of
cartridge.
4. Set assembly over assembler shaft with open
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Figure 12. Water Pump Assembly on Tool

end of cartridge facing impeller plate. Note
that new tool has 1/8"" notch cut in to attach
to Assembler Shaft, as shown in Figure 12.
Older 91-27532A1 tools can be reworked.

5. Install Assembler Shaft Tool on Ball Bearing
Ring Installation Tool (91-27532A1).

Install unit into drive shaft housing (Figure 13),
being sure to align groove in water pump cartridge with
locating pin at inside front of drive shaft housing in
water pump cartridge chamber, then complete following:

1. Remove Ball Bearing Ring Installation Tool
by turning away from dowel in Assembler Shaft
Tool and leave Assembler Shaft Tool in place
in housing.

2. With assembly in position, place ball bearing
retainer lock ring cover on Ball Bearing Ring
Installation Tool (91-27532A1) and secure in
place (left hand thread; turn counterclockwise).

3. Tap impeller drive key in place in drive shaft
recess.

4. Install shims (.002, .003, .010, .020, .030,
.040), as removed on upper drive shaft.

5. Install drive shaft into drive shaft housing and
water pump assembly, turning drive shaft
lightly to locate keyway in water pump im-
peller, then push drive shaft in to seat.

II. TRANSMISSION

A. Trunnion Carrier: Set one thrust washer (ends
recess in holes in housing) and idler gear (tooth angle
end in to match companion gear) in place and press
trunnion shaft in with Piston Pin Bearing Tool (91-24144).
End of trunnion shaft must be flush with bronze bearing.

Figure 13. Inserting Assembler Shaft & Water Pump
Assembly
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Repeat procedure for opposite thrust washer and
gear. Set pilot shaft into upper end of trunnion carrier
(end opposite shoulder) with threaded hole end down.
Align hole in side of pilot shaft with hole for spring
catch key pin in carrier housing and push shaft until pin
holes align. Use arbor press if necessary. Insert pin
and catch key. Insert trunnion carrier sleeve over trun-
nion carrier and press down until seated with recess in
sleeve over spring catch key.

B. Replacing Forward and Reverse Spring: Place
forward and reverse spring on trunnion carrier assembly,
inserting end opposite of trip finger. Turn in counter-
clockwise rotation (Figure 6) so spring unwraps itself
and slides on easily. Turn down until spring end con-
tacts spring catch key and is seated.

NOTE: Bottom Y coil is spread apart to give
spring a preload condition. Do not bend.

Next, place reverse control sleeve on input drum
and gear assembly with lip down, away from shoulder.
Set assembly on pilot shaft of trunnion carrier. Be sure

Figure 14. Transmission Assembly Ready to Install

thrust plate is in place. Turn input drum counterclock-
wise to install. Trip finger end of forward and reverse
spring recesses (Figure 7) in slot provided in reverse
control sleeve. Turn counterclockwise until unit is
together. Now turn neutral spring in counterclockwise
direction into input drum and transmission assembly
is complete. (Figure 5)

III. SETTING END PLAY

Recommended transmission end play is .008"
+.002°-.002”". (Note: When using Transmission Gauge
91-28987A1, this end play is obtained automatically!)
Since it is much easier and more accurate to measure a
gap between slide and output gear, it is suggested that
trial assembly be made with fewer shims than will ulti-
mately be required. Shimming under pinion shaft ball
bearing is determined by proper meshing of final drive
gears and should not be altered in process of estab-
lishing correct transmission end play.

Assemble transmission into drive shaft housing.
DO NOT include the two clutch springs, but DO include
lower thrust washer. Remove forward stud from gear
housing and center stud from drive shaft housing. After
making sure that transmission is firmly seated, fit
gauging tool into position with edge of gauge seated
against lower face of drive shaft housing and open end
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of slide seated agaiast transmissicn lower thrust washer.
Tighten thumb screw in this position and recheck to be
sure slide did not change position when screw was
tightened.

After making certain that pinion shaft and gear
housing pilot are firmly seated downward, place gauging
tool on top of gear housing.

1. If a gap is measured between solid end of slide
and top side of output gear (Figure 15), shims must be
added between drive shaft and ball bearing equal to
amount of gap.

2. If gap is measured between lower edge of tem-
plate and upper face of gear housing, this amount of
shims must be subtracted from drive shaft. (Figure 16)
Be sure to equalize gap at each end of template.

3. If no gap appears at either point, transmission
shimming is correct and should not be altered. (Figure 16)

i

|

Figure 15. Shims Required
IV. INSTALLATION OF TRANSMISSION

Set large clutch retaining washer on shoulder
of drive shaft to provide retainer for neutral spring.
Set small bronze thrust washer in recess of input drum
for thrust face to drive shaft. A thrust plate also must
be placed on planetary gear end. (Note: Engines with
27987A2 trunnion carrier assembly have 2 different size
pilot shaft thrust washers. Upper thrust washer [12-
29446] is .031” thick, while lower thrust washer [J2-
26661 is .020” thick. When reassembling transmission,
be sure to replace shims, according to thickness, in
correct location. [Figure 17) Mark 28 and Mark 10 models
with 2700942 trunnion carrier assembly have .020”°

Figure 16. Correct Shimming
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12-26661 thrust washer on both top and bottom of trun-
nion assembly.)

Figure 17. Location of Thrust Washer

Set complete transmission assembly, neutral
spring end first, into drive shaft housing and push up
against upper drive shaft. (Figure 8) Turn drive shaft
or flywheel in counterclockwise rotation so that neutral
spring will insert itself onto drive shaft drum. Again,
complete transmission trunnion carrier assembly must be
held with screwdriver in one of recesses on side and at
same time push assembly up into place to seat. (Figure 4)

V. INSTALLATION OF LOWER CONTROL SHAFT
ASSEMBLY

Replace neutral and reverse pawls on pawl con-
trol shaft in same sequence as when removed. (Figure
18) With control shaft in left hand, larger of 2 pawls
is neutral pawl and is set on pawl shaft with arm facing
toward assembly and with lever down. Reverse control
pawl is placed on shaft below neutral pawl and lever is
up toward neutral pawl. Place in recess in drive shaft
housing so reverse pawl is held under neutral pawl.

Pawl
Control
Shaft

Neutral Pawl

Reverse Pawl Spring
Pin

Figure 18. Neutral Pawl and Spring
Install transmission control shaft through drive
shaft housing and note that lever of control shaft must
be up in order for it to pass through between reverse and
neutral pawls. ““O’” ring on shaft must seat inside drive
shaft housing for seal. (Figure 3)
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VI. INSTALLATION OF GEAR HOUSING ASSEMBLY
COMPLETE

Place hollow dowel on rear drive shaft housing
stud, insert gear housing assembly complete into drive
shaft housing and fasten elastic stop nut onto forward
stud which recesses on shoulder underneath transmission
cover plate. (Figure 2) Place other 2 elastic stop nuts
beneath anti-cavitation plate. Secure all 3 nuts. Replace
pawl spring retaining pin, spacer and neutral and reverse
pawl springs, longer of spring arms to bottom (reverse
pawl). (Figures 1 and 18)

Set spacer on pawl spring retaining pin and set
spring on shaft. While holding shaft in left hand, reverse
pawl spring with long arm is set on shaft so spring arm
end slides on first, facing right. (Figure 1) Neutral pawl
spring arm slides on shaft first from other end of shaft.
Set in recess in drive shaft housing, being certain that
long spring arms are set in pawl notches. (Figure 1)
Replace transmission cover with 3 screws and new
gasket. Remove “‘vent” plug from transmission cover

Cutaway Views of Automatic Transmission

i

Figure 19. Forward Shift Position
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Figure 20. Neutral Shift Position

and grease plug from gear housing and refill with Kiek-
haefer Quicksilver Outboard Gear Lubricant until lubri-
cant flows out vent.
IMPORTANT: Be sure gasket is replaced and
screws are tightened securely.
VI ADJUSTMENT OF REVERSE & NEUTRAL PAWLS
While pressing against reverse and neutral pawls,
locate center of neutral position of pawls. This should
be with lever approximately straight out (horizontal).
Set twist grip throttle in neutral position and adjust
lower control shift rod in or out of adjustment sleeve
(hex head) so that control shift rod will slide right in to
transmission control shaft lever without moving it.
(Figure 1) Place small wave washer on rod and insert
lock pin from top of hole.
VIII. OPERATING IN TEST TANK
When testing or demonstrating in test tank, it is
necessary that water level be up to lower dyna-float
mount so that engine will properly prime water and not
overheat. This condition does not exist when engine
is on boat.

|

Control
Shaft—

(3
e

Ledade Ll 11 PSS LD TR L

Figure 21. Reverse Shift Position
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QUICKSILVER GEAR HOUSINGS
Mark 55H-40H-30H-20H & KG9H, KG7H, KF7HD, KG4H
Disassembly

A. Water Pump Assembly

i

10.
11.

12.

13.

14.

15.

Remove drive shaft housing cover plate and 2
hexagon nuts which hold gear housing to drive
shaft housing.

Bend down lock tabs before removing nuts (one on
leading edge, other on trailing edge) and separate
housings.

At this time, lash between gears should be checked
for future reference. Pull on drive shaft with one
hand and push on propeller shaft with other. Refer
to backlash later under ‘“Note’ on Page 48.

. Place housing in vise between vise jaw protectors

or 2 pieces of soft wood.

. Remove gear housing cover cone with Quicksilver

Water Pump Cover Tool (91-24117).

. Place sleeve of tool over propeller shaft on A, B

and C units.

. Insert 2 tool pins into holes in cover.
. Place body of tool over shaft so that notches rest

over 2 tool pins. Use 1’ drive sliding “T’’ wrench
and turn clockwise (left hand thread) to remove.

. Remove gear housing water pump cover cone by

lifting out. Unit contains 2needle cartridge bearings
and 2 oil seals.

Remove top seal with screwdriver.

Press bearings and lower seal out with arbor press
and following Bearing Mandrel Tool:

91-24273
91-24147

A, B and C Units
D Units

Remove impeller by prying up with pair of screw-
drivers, being careful not to mar threads of gear
housing cover nor damage impeller. Do not lose
impeller key.

Thread 2 screws of Water Pump Cartridge Removing
Tool (91-24120) evenly into cartridge.

Apply pressure to center screw of tool against
propeller shaft by turning down with wrench.
(Figure 1) When loose, remove water pump cart-
ridge, neoprene seal and sealing ring.

Detach seal from cartridge by tapping out with
screwdriver from inside of impeller housing.

B. Propeller Shaft Assembly

L.

2
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. Disassemble

Remove propeller nut, tap out shear pin, turn gear
housing cover off and remove propeller.

. Place propeller shaft in vise between vise jaw

protectors or 2 pieces of soft wood and tap lightly
on skeg of gear housing with mallet or soft lead
hammer until removed.

. Remove shims, as required, from gear housing

bearing seat.
propeller shaft assembly by first
removing snap ring with Snap Ring Pliers (91-

Master Service Manual

24283), then shims, as required, and thrust washer,
if required. (Figure 36 on Page 21)

. Remove ball bearing from propeller shaft gear with

Propeller Shaft Gear Tool from following chart.
(Figure 37 on Page 21) After ball bearing is re-
moved, gear drive pin will fall out of gear.

. Remove gear from propeller shaft with closed end

of Propeller Shaft Gear Tool, listed in chart
following.

91-23663
91-24716

Mark 55H-40H & KG9H
Mark 30H-20H & KG7H, KG4H

. Set threaded end of propeller shaft thru small bore

of tool cup until gear shoulder rests on cup. It may
be necessary to place a tool collar on cup to
obtain desired support of gear.

. Press off with arbor press. (Figure 38 on Page 21)

-

Figure 1. Removing Water Pump Cartridge

C. Drive Shaft Assembly

5

P

w

To remove pinion gear from drive shaft, place free
end of drive shaft in vise to hold firm.

Bend tab washer up and turn screw or nut loose
with wrench to remove both.

. Tap end of gear housing with mallet and remove

pinion gear from drive shaft and ball bearing.

(Figure 39 on Page 21)

. For removal of drive shaft ball bearing, place

bearing against open vise jaws so that bearing can
be driven off drive shaft with mallet.
Remove shim below bearing and pilot seal on top.

. Gear housing contains needle bearings for propeller

shaft and drive shaft. To remove drive shaft needle

bearing, use the following Needle Bearing Mandrels:

91.24147 | Mark 55H-40H & KGOH
91-24273 | Nark 30H-20H & KGTH, KG4H
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7

8

9

A.
1

10.

11.

12.

13.

Page 48

. Install mandrel in drive shaft end of gear housing,
placing guide on mandrel before installing.

. Press bearing out with arbor press. (Figure 40 on
Page 22)

. To remove propeller shaft needle bearing, pack
inside of bearing with heavy cup grease and use
the following Needle Bearing Mandrels:

91-24147
91-2471541

Mark 55H-40H & KG9H
Mark 30H-20H & KG7H, KG4H

10.

Place small end of mandrel into bearing and strike
mandrel sharply with mallet several times to force
bearing out. If bearing is extremely tight, and
above procedure is not effective, heat gear housing
around bearing seat until bearing falls out.

(IMPORTANT: Do not overheat gear housing
or it may be demaged.)

Reassembly

NOTE: Refer to Page 2, this section, ‘‘Part’s
Inspection - How to Check”, prior to reassembly.

Drive Shaft Assembly

. Install propeller shaft and drive shaft needle

bearing cartridges in gear housing with following
tools:

Propeller Shaft Needle Bearing Mandrels

91-24147 Mark 55H-40H & KG9H
91-24715A1 | Mark 30H-20H & KG7H, KG4H
Drive Shaft Needle Bearing Mandrels

91-24147 | Mark 55H-40H & KG9H
91-24273 | Mark 30H-20H & KG7H, KG4H

. Install drive shaft bearing from top of gear housing

with bearing end of mandrel. Place collar on as
guide.

. Press in until bearing seats evenly spaced between

drive shaft and gear housing cavity on shoulder.

. Use mandrel from preceding chart to install pro-

peller shaft needle bearing, placing small cup on
mandrel, small diameter first. (Figure 42 on P. 24)

. Place housing in vise between vise protectors or

2 blocks of soft wood at thin section of gear
housing.

. Oil inner roller bearing in gear housing and replace

shims which were originally removed or insert
005’ shim on drive shaft bearing seat.

. Place ball bearing on drive shaft by tapping in

place.

. Set drive shaft assembly into drive shaft opening

of gear housing.

. Place pilot and oil seal assembly in top of gear

housing until pilot and oil seal assembly is flush
with top face of gear housing. (Note: Lips of seal
are toward drive shaft housing.) Shim may be re-
quired between ball bearing and pilot seal assembly
in order to bring flush with top of gear housing.
Use mallet to drive bearing and pilot assembly
down. Pilot must fit tight, or it may leak.

Set lock tab washer on top of pinion gear and check
that washer is set in inner splined area of gear so
that it is properly locked.

While holding entire assembly upside down, place
pinion gear on splined end of drive shaft in gear
housing.

Guide retaining cap screw or nut onto end of shaft

Master Service Manual

14.

15.

with needle-nose pliers and thread screw or nut on
shaft by tuming drive shaft by hand while holding.
Place drive shaft in vise and tighten cap screw
securely with wrench.

Bend up lock tab.

B. Propeller Shaft Assembly

1.

w N

10.

Revised Sept. 1961

Ready the propeller shaft and bevel gear by placing
blank end of shaft into rear shoulder of gear.
Be careful that gear is placed on shaft properly
so that conical angle will mesh with companion
pinion gear.

. Line up hole in shaft and gear with steel rule.
. Place gear teeth down on Propeller Shaft Gear

Tool taken from following chart, and use opposite
of tool open end to install gear:

91-23663
91-24716

Mark 55H-40H & KG9H
Mark 30H-20H & KG7H, KG4H

. Lubricate shaft and press in with arbor press.
. Place gear pin in hole of propeller shaft and gear

to lock to shaft.

. Place ball bearing on gear shoulder and press down

with arbor press until ball bearing is tight against
gear.

. Place shim spacer, if required, and thrust washer

against bearing and follow with snap ring, using
Snap Ring Pliers (91-24283) to spread snap ring
onto gear lock ring.

. Replace shims, as removed or required, on shoulder

within gear housing. (Refer to “NOTE” at end of
Reassembly.)

. Install gear and propeller shaft assembly into

housing. Use mallet to tap assembly in. If tight,

be careful that entire assembly is centered, straight

in housing. Tap unit until seated.

At this point it is very important to check gear

backlash of assembly.

a. After drive shaft pinion gear and propeller shaft
bevel gears have meshed, try backlash of as-
sembly by pulling drive shaft outward and by
applying downward pressure on propeller shaft
assembly.

b. Turn drive shaft in a clockwise and counter-
clockwise motion very lightly to feel gear lash.
No more than .003"" to .005” play should be
allowed for proper operation.

c. If more than recommended backlash is present,
remove shims beneath propeller shaft assembly
to mesh gears properly.
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d. If too tight and no backlash is present, add a

proper amount of shims for correct play and
conical angle of gears.

e. Recheck preceding for backlash after installing

water pump and cover assembly as this may
cause an undesireable pressure on gears.

C. Water Pump Assembly

1.

2.

10.

11.

Insert ““L’’ washer into gear housing, resting on
propeller shaft ball bearing, shoulder up.

Place neoprene sealing ring on pump cartridge and
new internal oil seal in cartridge. (Note: Lip of
seal must be toward impeller housing.)

. Place water pump cartridge into housing by slipping

over shaft, being careful to line up intake side
(straight slotted) with water intake holes in bottom
side of housing. Curved slot in cartridge is outlet
of pump. Cartridge remains in fixed position.

. Lubricate walls of cartridge and, with Water Pump

Cartridge Tool (91-24102) centered over shaft,
drive cartridge down with mallet until seated.

. Coat flat surface of propeller shaft with grease and

set impeller key on flat parallel to shaft so slot
in impeller will slide over key and be held to shaft.
Press down on impeller blades with thumbs to seat
impeller on bottom surface of cartridge. Rotate
drive shaft so that key is in proper position to
drive impeller.

. Install new propeller shaft needle bearings in

water pump cover cone with Propeller Shaft and
Needle Bearing Tool, following:

91-24273
91-24147

A, B & C Units
D Units

. Press oil seals in with lips of seals facing out at

both ends.

. Place water pump cover plate (stainless steel) in

place on locating pin and insert cover cone over
shaft to seal.

Apply 4 drops of Loc-Tite Sealer (92-32609) equally
spaced on threads of gear housing cover and turn
cover into housing by hand. (See ‘NOTE” following.)
Set pins of Water Pump Cover Tool (91-24117) into
cover holes and tighten counterclockwise (left hand
thread). (Figure 2) Torque cover to correct value.
Refer to ““Torque Specifications’, Page 2B of
Miscellaneous Section VIII.

NOTES 1. When ordering replacement old style “D”

Section III - Lower Unit

Quicksilver lower unit gear housing for Mark
40H or KG9H, also order 46-21587A1 water pump
housing assembly which has more thread body to
match new gear housing, thus affording better
propeller shaft support and better gear housing
cover engagement.

2. When replacing old-style bronze bushing

Master Service Manual

water pump cover in old style “D” Quicksilver
lower unit gear housing, order new water pump
cover assembly 46-21894A1 whick includes a
new cover plate and has 1/32”’ taken off face
to adapt new gear housing cover to old gear
housing.

3. When repairing “‘D” Quicksilver lower unit
which has 1603-233A1 gear housing assembly,
use two 1/32” spacer washers (15-21884-2) at
.031” in addition to regular shims.

“ T,
N e e i ...ﬁ__..,\\\

Figure 2. Tightening Water Pump Cover

D. Lubrication

1.

3.

Remove lubricant filler hole screw and washer and
also air vent hole screw and washer. (Figure on

Page 25)

. Lubricate lower unit with Quicksilver Special

Outboard Gear Lubricant (92-29415 or 92-29409).
Fill until grease is released at top air vent opening.
Be careful when replacing filler and air vent screws
that 2 fibre washers also are replaced, then tighten.

E. Installing Propeller

1.
2.

Slide propeller on propeller shaft.

Line up shear pin hole in propeller hub with shear
pin hole in propeller shaft and insert shear pin thru
hub into shaft.

. Place washer and propeller nut on end of propeller

shaft.

. With protector on hard, hold propeller and tighten

propeller nut securely, but not so tight that pin
is sheared.
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1 Gear Housing Assembly 17  Washer, sealing - water pump cartridge
2 Drive Shaft 18  Seal, rubber - water pump cartridge
3 Bearing, ball - drive shaft 19 Water Pump Cartridge Assembly
4 Pilot and Oil Seal Assembly 20  Impeller, water pump
S 0il Seal 21  Key, impeller drive
6  Shim, drive shaft bearing 22 Water Pump Cover Assembly
7  Gear, pinion 23  Bearing, roller
8  Lockwasher, pinion gear locking nut 24  0il Seal
9 Nut, pinion gear locking 25 Plate, water pump cover
10 Shaft, propeller 26  Cover, gear housing
11 Gear, propeller 27  Washer, gear housing vent screw
12  Pin, propeller gear to shaft 28  Screw, gear housing vent
13 Bearing, ball « propeller shaft 29  Washer, grease filler hole screw
14 Shim, propeller shaft bearing (,003-5-10) 30 Screw, grease filler hole
15 Ring, snap 31  Stud, gear housing to d. s. hsg. (long)
16 Shim, propeller shaft gear (,002.3-5-10) 32  Stud, gedr housing to de s. hsg. (short)
@ 33  Washer, gear housing studs
4 34  Nut, gear housing studs
5 o 35 Pin, shear

36 Washer, propeller nut
37  Nut, propeller

—1 @

34
33
31

© &

Figure 3. Quicksilver Lower Unit

Page 50 Master Service Manual April 1957 Section Il - Lower Unit



LOWER UNIT = 2CYL.TRANSMISSION TYPE

Disassembly

I. Removing Gear Housing Assembly and Pawl Control
Assembly

First remove the gear housing assembly by de-
taching the transmission cover plate which is secured
to the front edge of the drive shaft housing by 3 cap
screws. When removing the cover plate, care should be
exercised, as the neutral and reverse pawl spring re-
taining pin, control pawl spring spacer and the neutral
and reverse pawl springs will be pushed out. The as-
sembly sets in this recess and is held in place by the
cover. Its purpose is to place a tension on the reverse
and neutral pawls. Remove the elastic stop nut on the
drive shaft housing recess, as this nut secures the
forward gear housing stud.

ADJUSTMENT NUT

NEUTRAL

REVERSE
PAWL
SPRING

GEAR HSG. !
MOUNTING

Figure 1. 2-Cylinder Automatic Transmission

Remove the 2 elastic stop nuts from the underside
of the anti-cavitation plate of the gear housing; one at
the radius of the gear housing and anti-cavitation plate
and one at the rear of the anti-cavitation plate.

The gear housing assembly now is loose from the
drive shaft housing and can be removed by tapping
lightly against the gear housing and pulling downward.
Tension holding the gear housing in the drive shaft
housing is caused by the rubber ‘“‘O”’ ring seal on the
gear housing pilot assembly which protrudes into the
drive shaft housing,.

II. Disassembly of Gear Case

Mount gear housing assembly in vise between two
blocks of soft wood to prevent marring of gear housing.
Remove propeller by unfastening 5/8”° elastic stop nut
on propeller shaft. (Figure 3) At this time, lash between

Section III - Lower Unit
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Figure 2. Removing & Installing Gear Housing Assembly

gears should be checked. Push on drive shaft and push
on propeller shaft. (Refer to gear lash later, in reassem-
bly.) Remove gear case cover with Gear Case Cover
Tool 91-27534A1. Place tool over end of propeller shaft
and set dowels of tool into gear case cover, turning
clockwise to loosen (left hand thread). (Figure 4) If
tight, strike handles of tool with mallet to loosen.

Oil seal and bearing carrier can be removed when
removing propeller shaft assembly, or it can be pulled
out with Puller Tool (91-27780). Spread tongs so lips of
tool grasp beneath shoulder of bearing carrier. To re-
move needle cartridge bearing and seals, press bearing
out with Mandrel 91-24147. To remove the propeller shaft
assembly, remove gear housing from vise and place pro-
peller shaft in vise between 2 pieces of soft wood and
tap lightly on skeg of gear housing with mallet until the
propeller shaft assembly is removed. (Figure 5) Remove
shims as required from gear housing bearing seat. Wash
gear housing and parts to remove grease.

Figure 3. Removing & Installing Propeller Nut
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Figure 4. Removing & Installing Gear Case Cover

Disassemble propeller shaft assembly by first
removing snap ring with Snap Ring Pliers (91-24283)
and then shims as required. Remove ball bearing and
bearing retainer ring from propeller shaft assembly by
placing the 2 halves of 91-22115 Gear Puller Plate
between the propeller shaft gear and bearing retainer
ring. Recessed surface is for propeller shaft gear. Tap
halves together and secure with tool cap screws. Place
puller plate and propeller shaft assembly, splined end
up, on arbor press and push bearing and retainer off.
Hold propeller shaft so that it will not drop.

Gear drive pin will drop out, as it is held in place by
ball bearing. If for any reason this pin is tight, it will
be necessary to drill it out. (Note: On later models, gear
has 2 holes for drive pin, one on each side. Remove
drive pin from gear and propeller shaft from opposite
side with a small drift punch.) Remove ball bearing from
retainer. Remove propeller shaft gear with closed end
of Propeller Shaft Gear Tool (91-26376A1). Set threaded

e

Figure 5. Removing Propeller Shaft Assembly
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Figure 6. Removing & Installing Gear on Propeller Shaft

end of propeller shaft into small bore of Tool Cup until

shoulder rests on it and press off with arbor press.
(Figure 6)

IlI. Removal of Drive Shaft

Place lower drive shaft gear in vise as close to gear
housing as possible and, with box end wrench, remove
tab washer and screw from drive shaft pinion gear. Free
pinion from drive shaft and drive shaft from pilot as-
sembly by tapping against gear housing. Remove drive
shaft by pulling out.

Place pilot assembly in vise and, with rawhide mallet,
tap firmly against top of gear housing in order to remove
pilot assembly from gear housing. (Figure 7) The ball
bearing and shim will be removed along with the pilot
assembly from the housing.

Figure 7. Removing Pilot Assembly
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Place Mandrel Bearing Tool (91-24147) in drive shaft
end cavity of gear housing, placing guide and sleeve
on mandrel before installing. Press bearing out with

arbor press or tap against tool with heavy mallet to
remove bearing,

To remove propeller shaft needle bearing, pack
bearing with heavy cup grease. Place small end of
mandrel 91-24147 in bearing and strike mandrel sharply
with heavy mallet several times to force bearing out.
(See Figure 8.) If bearing is extremely tight, and the
above process is not effective, heat gear housing around
bearing seat until bearing falls out. CAUTION: Do not
overheat gear housing or it may be damaged.

This completes disassembly of the gear housing.
All parts now should be washed in cleaning solvent
and inspected for wear or damage.

(Refer to Pages 43-thru-46 for Data on Disassembly and
Reassembly of Transmission.)

Section III - Lower Unit Master Service Manual

Figure 8. Removing and Installing
Needle Bearing
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Propeller Shaft
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Reassembly

NOTE: Refer to Page 2, This Section, Prior to
Reassembly. See Page 43-thru-46 for Data on Dis-

assembly and Reassembly of Transmission.

A. Reassembly Lower Gear Housing

Install propeller and drive shaft roller bearing cart-
ridges into gear housing with Mandrel Tool (needle
bearing) 91-24147. (Figure 8) For easy installation,
always press against numbered side of a cartridge type
bearing, as opposite end has a greater radius. Press in
drive shaft needle cartridge bearing until it is recessed
evenly on shoulder between upper drive shaft cavity and
gear cavity. Press propeller shaft needle cartridge
bearing in until it bottoms.

Place gear housing in vise between 2 blocks of soft
wood at thin section of gear housing so gear cover end
is up. Lubricate needle bearings in gear housing. Re-
assemble gear housing pilot. Replace shims in large
recessed end and install ball bearing in pilot assembly
by pressing bearing in housing to seat on shoulder
until seated. Place ““O”" rings in upper and lower
grooves in pilot. Insert pilot assembly in gear housing
and press or tap until it seats on pilot shoulder. Insert
lowerdrive shaft splined endinto pilot and gear housing.
Tap end to seat in ball bearing. (Figure 9)

Figure 9. Removing and Installing Lower Drive Shaft

Place pinion gear on end of drive shaft in gear
housing and guide tab washer and screw onto threads on
end of drive shaft by turning drive shaft with one hand
while holding nut with other hand. Place drive shaft
in vise and tighten screw and tab washer securely
with wrench.

B. Reassemble Propeller Shaft

Ready the propeller shaft and bevel gear by placing
blank end of propeller shaft into shoulder end of gear.
Be careful to place gear on shaft properly so that the
conical angle will mesh with companion pinion gear.
Align hole in propeller shaft and gear with steel rule.
Place tool collar on Propeller Shaft Gear Tool (91-
24716). Use opposite of tool’s open end to install gear,
shoulder up. (Figure 10) Place propeller shaft gear with
teeth down on top of gear tool collar. Lubricate shaft
and press in with arbor press until hole in gear aligns

Page 54 Master Service Manual

Revised May 1960

with hole in propeller
- shait. Place gear drive
. pin in aligned holes of
- propeller shaft and
gear to lock to shaft.
Place recessed end of
~ toolcollar upon closed
~ end of Propeller Shaft
~ GearTool (91-26376A1).
- Place ball bearing in
bearing retainer and
set on propeller shaft
~ so that retainer is

- toward gear on end of
propeller shaft gear,
- installing threaded end
of  propeller shaft
through small hole in
cup so gear shoulder
~ will set in recess of
= collar. Press down with
arbor press until ball
bearing is tightagainst
Figure 10. Installing Pro- gear. (Figure 11)
peller Shaft Gear

Place shim, as re-
quired, against bearing and follow with snap ring, using
Snap Ring Pliers (91-24283) to spread snap ring onto
gear groove. Be sure snap ring seats securely in groove
on gear. Check by tapping on snap ring with screwdriver.
Replace shims, as removed or required, on shoulder
within gear housing. Install completed propeller shaft
and gear assembly into housing. Use mallet to tap the
propeller shaft assembly in place. If tight, be careful
that the entire assembly is centered, straight into the
housing.

Figure 11. Installing Propeller Shaft Gear Ball Bearing

and Retainer
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NOTE: At this point it is very important to check
gear back lash of assembly. After drive sheft pinion gear
and propeller shaft bevel gears have meshed, check back
lash of assembly by pressing drive shaft downward and
by applying pressure downward on propeller shaft assem-
bly. Rotate drive shaft in a clockwise and counterclock-
wise motion very lightly to feel gear lash. No more than
.003” to .005” play between gear teeth should be
allowed for proper operation. If more than the recom-
mended gear back lash is present, after reassembly,
remove shims beneath propeller shaft assembly. It may
be necessary to add shims under drive shaft ball bearing.
If too tight and no back lash is present, add a sufficient
amount of shims for correct play and conical angle of
gears.

Replace needle cartridge bearing in bearing carrier
with Mandrel 91-24147. Press first oil seal in carrier

with spring clip, side facing inward. Second seal faces
outward. (NOTE: Mark 10 engines below Serial No.
1061480 have one oil seal in bearing carrier assembly.)

Install *“O” ring on bearing carrier and insert assem-
bly over propeller shaft into gear housing. Replace
propeller shaft gear case cover and tighten (clockwise
rotation) with Gear Case Tool 91-27534A1. (See Figure
4.) Dowels of tool fit holes in side of cover. Coat
threads of cover with fine coat of MULTIPURPOSE
Quicksilver Lubricant (92-30239) to facilitate easy
removal. Check that there is no end play in propeller
shaft by pressing on end of propeller shaft. Again check
for correct back lash (.003’" and .005""). If incorrect,
the propeller shaft assembly again must be removed and
the correct amount of shims either removed or added to
make up for proper tolerence.

Check that water intake screen (item 15 in Figure
on P. 56) is secure. Tighten prong or replace screen
if required.

This completes the assembly of the complete gear
housing and unit is ready for attaching to drive shaft
housing.

NOTE: Transmission end play now must be set.

Refer to Page 46, Paragraph lll, ‘“Setting End Play”.
C. Installation of Gear Housing Assembly Complete

Place hollow dowel on rear stud recess of gear
housing and insert the gear housing assembly complete
into the drive shaft housing and fasten the elastic stop
nut onto the forward stud which recesses on the shoulder
underneath the transmission cover plate. (See Figure 2.)
Place the other 2 elastic stop nuts on studs beneath the
anti-cavitation plate. Secure all 3 nuts. Replace pawl
spring retaining pin, spacer and neutral and reverse pawl
retaining pin, spacer and neutral and reverse pawl
springs, the longer of the spring arms to the bottom
(reverse pawl). (See Figures 1 and 12.)

Set spacer on pawl spring retaining pin and set
spring on shaft. While holding shaft in left hand, reverse
pawl spring with long arm is set on shaft so spring arm
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end slides on first, facing right. (See Figure 12.) Neutral
pawl spring arm slides on shaft first from other end of
shaft. Set in recess in drive shaft housing, being certain
that the long spring arms are set in pawl notches.
(See Figure 1.) Replace transmission cover with 3
screws and new gasket. Remove “‘vent’”” plug from
transmission cover and grease plug from gear housing
and refill with Kiekhaefer Quicksilver Outboard Gear

Lubricant until grease flows out vent.

Pawl Neutral Pawl
Control
Shaft

Pawl

Spring Reverse Pawl Spring

Spacer

Figure 12. Neutral Pawl and Spring

D. Replace Propeller

It is very important that the installation of the pro-
peller should be made with care. Place large collar
washer with counterbored end over propeller shaft re-
cesses against propeller shaft shoulder. This is guide
for end of propeller hub. Install propeller on shaft over
splines and place splined spacer over propeller shaft
to align propeller hub. Set washer on shaft and tighten
propeller nut. (See Figure 3.)

NOTE: When replacing either propeller (48-2660841)
or gear housing cover (26310) on Mark 10 engines (Serial
No. 1059111 or below), both parts must be changed.
Reason is addition of labyrinth to cover to help seal
between cover and propeller. Propeller diameter was
also bored deeper to correspond with labyrinth seal
added to cover.

IMPORTANT: For correct propeller load conditions,
see Propeller Chart, Page 194, Section IIl.

NOTE: During tuneup, check transmission cover
gasket to be sure that it is in place. If all the water was
not completely drained from engine before winter stor-
age, water could freeze, and transmission cover gasket
(27-26818) could possibly be forced out. This will re-
sult in a loss of cooling water pump pressure which
could cause engine to overheat if damaged gasket were
not replaced.
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1 Gear Housing Assembly
2 Beoring, roller - prop and drive shaft
3 Stud, gear housing to drive shaft hsg.
4 Screw, pinion gear to drive shaft
5 Tab Washer, pinion gear screw
6 Gear, pinion
7 Pilot Assembly, gear housing
8 'O Ring, pilot assembly (lower)
9 *‘O" Ring, pilot assembly (upper)
10 Shim, ball bearing to pilot
11 Bearing, ball - pilot and drive shaft
12 Drive Shaft Assembly (lower)
13 Bushing, drive shaft
14 Dowel, hollow - drive shaft housing stud
15 Screen, water inlet - gear housing
16 Shaft, propeller
17 Gear, propeller
18 Pin, propeller gear to shaft
19 Shim, *“L** Washer to gear housing
20 ‘L'’ Wosher, ball bearing
21 Bearing, ball - propeller gear
22 Shim, ball bearing to snap ring
23 Ring, snap - ball bearing to prop. gear
24 ‘0" Ring, bearing carrier assembly
25 Beoring Carrier Assembly
26 Bearing, roller - bearing carrier
27 Oil Seal, bearing carrier
28 Oil Seal, bearing carrier
29 Cover, geor housing
30 Screw, grease filler hole
31 Washer, grease filler hole screw
32 Collar, propeller shaft
33 Propeller Assembly
34 Spacer, propeller (splined)
35 Washer, propeller nut
36 Nut, propeliler
37 Nut, geor housing to dr. shaft hsg. studs

Gear Housing Assembly -- 2-Cylinder Automatic Transmission Type
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|DIRECT REVERSING RIGHT HAND ROTATION
Merc 600 & Mark 78-78A-75-75A Disassembly

Remove 5 hexagon head lock nuts which hold gear hous-
ing assembly to drive shaft housing and the %’’ cap screw

located on the rear, inside exhaust outlet.

After the above nuts and cap screws are removed, the low-
er gear housing assembly can be pulled off the drive shaft
housing.

Mount gear housing assembly in vise between 2 blocks of
soft wood to prevent marring of gear housing. Remove
propeller by driving tabs on tab washer flat against pro-
peller hub and remove propeller nut. A long piece of round
steel can be inserted in hole of propeller nut to remove.
(Figure 1) Check gear back lash by pulling on drive shaft
with one hand and pushing on propeller shaft with other.
Refer to lash when shimming in ‘‘Reassembly’” under

““Note” on Page 62. Remove gear housing cover with
Gear Housing Cover Tool (C-91-26374Al). Place tool
over end of propeller shaft and set dowels of tool into
gear housing cover, turning clockwise to loosen (left hand
thread). (Figzure 2} 17 tizht, strike handles of tool with
mallet to loosen.

Figure 1. Removing and Installing Propeller Nut

After gear housing cover is removed, lift out washer (gear
housing to gear housing cover). Slide Counter-Rotating
Puller Tool (C-91-29456A3) down over propeller shaft
(Iigure 3) and thread three '4-20 screws into holes of oil
seal carrier assembly. Make sure that all screws are in-
serted equally. Slowly turn center screw of puller clock-
wise to remove oil seal carrier. Remove oil seal carrier
from tool. Remove ““O” ring. Bend down lockwasher tabs
on bearing retaining n ut.

Clamp drive shaft in vise with jaw protectors, then re-
move ball bearing retaining nut (left hand thread with
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“LH” embossed in special nut: earlicr units had right
hand thread) with Propeller Gear Lock Nut Tool (C-91-
28953). Remove tab washer and slip Puller Tool (C-91-
29456A3) onto propeller shaft. Insert 3 small screws thru
puller into ball bearing ring adaptor, tightening equally.
Slowly turn center screw of tool clockwise to remove ball
bearmrr and ball bearing ring adaptor. (Figure 3) Check
for shims (adaptor ring to gear housing). Remove drive
shaft nut and washer from below pinion gear.

NOTE: Drive shaft on counter rotating lower unit must
be removed before propeller shaft, as seen in Fig. 4

b

Figure 2. Removing and Installing Gear Housing Cover
i 48 W/w

?“"‘"‘

Figure 3. Removing Oil Seal Carrier Assembly

Remove drive shaft from vise and install gear
housing in vise in upright position with skeg held be-
tween blocks of wood. Remove inlet water tube and
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Remove ball bearing from drive shaft by replacing
against open vise jaws, tapping on end of drive shaft
to remove. (Figure 7) Lift propeller shaft assembly and
propeller gear from gear housing.

Figure 4. Cutaway of Propeller and Pinion Gears

outlet water tube from water pump housing and centri-
fugal slinger from drive shaft. Remove water pump
housing cover assembly by removing the 3 elastic
stop nuts which secure it to the gear housing. Lift off
water pump housing, gasket, steel outlet plate and
another gasket. Lift check valves and shims from re-
cess in gear housing. Remove water pump impeller and
impeller pin by prying impeller out with 2 screw drivers.
Water pump cartridge has a loose fit and can be removed
by prying out. Remove water pump cartridge sealing
ring and wave washer from gear housing shoulder. Gear housing contains needle bearings for the pro-
peller shaft and drive shaft. To remove drive shaft
needle bearings, use Needle Bearing Tool (91-24288A2)
with long tool sleeve (91-26377). Install guide and
sleeve on Needle Bearing Tool and place in drive shaft
end cavity of gear housing. Press bearing out with

Figure 7. Removing Ball Bearing from Drive Shaft

arbor press or tap against tool with heavy mallet to

remove bearing. (Figure 8)

Figure 5. Removing and Installing Drive Shaft Bearing
Retainer Cover

Remove drive shaft ball bearing retainer cover with
Gear Case Cover Tool (91-26374A1). Turn counterclock-
wise (right hand thread) to remove. (Figure 5) Again
place drive shaft in vise and, with rawhide mallet, tap
firmly against top of gear housing to remove drive shaft
from gear housing. (Figure 6) The ball bearing, shim and
bearing retainer will be removed along with the shaft
from housing. The pinion is now free of drive shaft.

i

Figure 8. Removing Drive Shaft Needle Bearing in Gear
Figure 6. Removing Drive Shaft from Gear Housing Housing
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To remove propeller shaft roller bearing from gear propeller gear to shaft dowel pin. Place propeller shaft

housing, place jaws of Roller Bearing Puller (91-29312- and gear assembly into Universal Propeller Shaft Gear
Al) inside roller bearing, pull shaft of tool up and tool Tool (91-26374A1). Press gear off toward threaded end.
jaws expand and catch bottom of bearing race. Place (Figure 10) (Note: Sleeve also must be removed.)

puller plate on shaft of tool against gear housing and
thread nut on shaft. Continue to tighten nut to pull
bearing out. (Figure 9)

Figure 10. Removing Propeller Shaft Gear

Figure 9. Removing Propeller Shaft Roller Bearing This complbes. dlvncsesitly of gear Sovsing, Al

To remove propeller shaft gear from propeller shaft, parts now should be washed in cleaning solvent and
first remove snap ring from propeller gear and remove inspected for wear.
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Begring, ball

*0" Ring

Oil Seal Carrier Assy.
Oil Seal, carrier

1  Gear Housing Assembly
2 Bearing, roller

3  Stud

4  Stud

5 Screen, water intake
6  Stud

7  Drive Shaft

8  Gear, pinion

9  Washer

0 Nu

1 Shim

2

3

4

5

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

()

Cover, carrier retainer
Washer, wave

Water Pump Cart. Assy.
Insert

Key, cartridge locating
Impeller, water pump
Pin, impeller drive
Gasket, lower

Plate, face

Gasket, upper

Water Pump Cover Assy.

Oil Seal

Seal, rubber

Ring, rubber

Tube, water intake

Sleeve

Water Valve & Adaptor Assy.
Valve, water

Clamp, valve to adap.
Shim

Propeller Shaft Assy,
Gear, propeller

Dowel Pin

Ring, snap

Shim

Bearing, ball

Ring, adaptor

Tab Washer

Nut

0" Ring

Oil Seal Carrier Assy.
Qil Seal, carrier
Washer

Cover, gear housing
Lockwasher

Nut

Screw

Washer

Screw

Washer

Washer, backing
Washer, backing
Tab Washer

Nut, propeller

Figure 11. Gear llousing Assembly, Right Hand Rotation -- Merc 600 and Mark 78-78A-75-75A
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Reassembly - Merc 600 & Mark 78-78A-75-75A

(Prior to reassembly, check all parts for wear
or damage and replace if necessary.)

To install drive shaft needle bearing in gear housing,
use Needle Bearing Tool (91-24288A2) with long tool
sleeve (91-26377). Install guide and sleeve on Needle
Bearing Tool, place a light coat of MULTIPURPOSE
Quicksilver Lubricant (92-30239) on outer race of
needle bearing and insert needle bearing in gear housing
with numbered side of bearing facing up. Place gear
housing in arbor press and press drive shaft needle
bearing into gear housing. (Figure 12) If arbor press is
not available, place gear housing in vise, with wood jaw
protectors holding skeg, and tap against Needle Bearing
Tool with heavy mallet to install drive shaft needle
bearing in gear housing.

To install propeller shaft needle bearing in gear
housing, use same procedure and same tool as preceding

paragraph.

Figure 12. Installing Drive Shaft Needle Bearing

Place light coat of MULTIPURPOSE Quicksilver
Lubricant (92-30239) on propeller shaft. Set propeller
shaft gear onto Universal Propeller Shaft Gear Tool
(91-26376A1) and place propeller shaft into propeller
shaft gear (teeth facing up). Be sure that dowel pin
depression in propeller gear and in propeller shaft are
lined up. Insert, but do not force, dowel pin in depres-
sion. Reinstall snap ring in groove over dowel pin.

Place light coat of MULTIPURPOSE Quicksilver
Lubricant on inside surface of drive shaft and propeller
shaft needle bearings in gear housing. Place gear
housing in vise with jaw protectors (propeller shaft
opening facing up) and place propeller shaft and gear
assembly in gear housing. Place drive shaft horizontally
into gear housing. Install pinion gear on drive shaft,
being certain that splines of gear and drive shaft are
aligned. Install lockwasher and lock nut on shaft and
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turn shaft by hand while holding nut with wrench to
thread nut easily onto shaft. Remove gear housing from
vise, clamp drive shaft in vise horizontally and tighten
nut securely.

Remove drive shaft from vise and place gear housing
(with drive shaft vertical) in vise in jaw protectors.
Place drive shaft ball bearing to gear housing shims,
as removed or required, into gear housing. Install drive
shaft ball bearing (with light coat of MULTIPURPOSE
Quicksilver Lubricant (92-30239) on outer race)over
drive shaft and into gear housing with numbered side of
bearing facing up. Tap drive shaft ball bearing into

position lightly on either side of outer race so that
bearing goes in straight and is seated against shims.

Install ““O’" ring on oil seal carrier assembly and install
assembly over drive shaft into gear housing until seated,
“0” ring facing ball bearing. Install gear case cover,
applying a light coat of MULTIPURPOSE Quicksilver
Lubricant (92-30239) on cover, and place cover over
drive shaft into gear housing. Tighten cover with Gear

Case Tool (91-26374A1), right hand thread (clockwise).

Reinstall gear housing in vise with propeller shaft in
vertical position. Insert propeller shaft ball bearing re-
taining ring to gear housing shims, as removed or re-
quired, into gear housing and against gear housing
shoulder. Press or tap propeller shaft ball bearing into
ring adaptor and place a light coat of MULTIPURPOSE
Quicksilver Lubricant (92-30239) on outer surface of
ring adaptor. Install bearing and adaptor over propeller
shaft and tap in place until it seats on top of shims.

Install bearing retaining nut tab washer and ball bearing
retaining nut on propeller shaft and tighten down (left
hand thread, ““LH” embossed on nut) with Propeller
Gear Lock Nut Tool (91-29925A1) to secure propeller
shaft ball bearing. (Note: Retaining nuts with no “LH”’
embossed on nut have right hand threads.) Bend tab on
lock nut.

Figure 13. Installing Water Pump Check Valves
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Install ““O” ring into gear housing on top of propeller
shaft ball bearing. Press oil seal into oil seal carrier
(large lip of seal down). Place light coat of MULTIPUR-
POSE Quicksilver Lubricant (92-30239) on inside of
oil seal and outside of carrier and tap into place, being
careful not to damage lips of seal.

Place light coat of MULTIPURPOSE Quicksilver
Lubricant (92-30239) on both sides of gear housing to
cover washer and place washer in gear housing on top
of oil seal carrier. Place light coat of MULTIPURPOSE
Quicksilver Lubricant (92-30239) on threads of gear
case cover and install over propeller shaft and thread
into gear housing (right hand thread) with Gear Case
Cover Tool (91-26374A1). Rotate drive shaft several

times in both directions to be sure everything is ““free’.

WATER PUMP COVER
TOP VIEW

DRILL 1/8'"
DRAIN HOLE

= NA
‘

FRONT VIEW

ENLARGE
DRAIN HOLE
TO 1/8"

. ENLARGE>

DRAIN HOLE
TO 1/16"

Figure 14. Drill Holes for Water Pump Housing and Gear
Housing

NOTE: At this time it is very important to check
gear back lash of assembly. After drive shaft pinion gear
and propeller shaft bevel gears have meshed, check back
lash of assembly by pulling drive shaft outward and by
applying pressure downward on propeller shaft assembly.
Rotate drive shaft in clockwise and counterclockwise
motion very lightly to feel gear lash. No more than .003”
to .005” play should be allowed for proper operation.
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If more than the recommended back lash is present, re-
move shims beneath propeller shaft assembly to mesh
gears properly. If too tight and no back lash is present,
add a sufficient amount of shims for correct play and
conical angle of gears.

After correct gear lash is obtained, place skeg in
vise in jaw protectors. Place wave washer in gear
housing on drive shaft ball bearing retainer. Before
placing water pump cartridge into housing, place coat of
MULTIPURPOSE Quicksilver Lubricant (92-30239)
on outer surface of water pump cartridge for easier
possible future removal. Slip water pump cartridge over
drive shaft into gear housing, being careful to align
square keyway with keyway inside of gear housing.
Insert key into keyway after cartridge has been set into
place. Coat flat surface of drive shaft with grease and
set impeller key on flat, parallel to shaft, so groove in
impeller will slide over key and be held to drive shaft.
Press down on impeller blades with thumbs to seat im-
peller on bottom surface of cartridge. Rotate drive shaft
in both directions to be sure key is in proper position
driving impeller.

Figure 15. Water Pump Cover Assembly Mounted with
Waterlines Installed

Be sure to inspect the neoprene water valves and
adaptors for damage, replacing if necessary. (Note:
Water valve end should be closed. Replace if open,
deteriorated, torn or out of shape.) (Figure 13) The water
valve adaptors must be installed so that flat sides are
together. (Figure 13) Use shims beneath adaptors to
bring flush with top surface to form good seal. Replace
water pump housing gasket, stainless steel plate, (be
sure sharp lips on plate are facing upward), second
gasket and water pump housing, securing with 3 cap
screws.

NOTE: The water pump housing and gear housing
must be drilled for larger water outlet. (Figure 14)

Slide centrifugal slinger over drive shaft until it
seats against water pump housing. Check water pump
intake screen louvers in gear housing so that they are
at the right angle, slanting in toward gear housing, to
pick up water flow. Water is picked up in the tube ex-
tending from intake hole to intake of water pump housing
hole nearest drive shaft. (Figure 15) Outlet line extends
from hole at rear lip to powerhead.
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Figure 16. Splines of Tab Lockwasher Over Splines of
Propeller Shaft

Check that water intake screen (item 5 in Figure 11)
is secure. Tighten prong or replace screen if required.
Before joining gear housing and drive shaft housing,

coat water inlet tube upper end with MULTIPURPOSE
Quicksilver Lubricant (C-92-35226), so that it will slip
easily into rubber seal in bottom cowl, and insert in
bottom cowl. Place light coat of MULTIPURPOSE Quick-
silver Lubricant on bottom end of water tube. Apply a
heavy coat of MULTIPURPOSE Quicksilver Lubricant
(C-92-35226) on drive shaft spline, then join gear housing
and drive shaft housing by inserting drive shaft into
drive shaft housing and drive shaft spline into crank-
shaft. Be careful that water inlet tube enters rubber
seal in water pump cover in gear housing. Rotate pro-
peller shaft in either direction until drive shaft spline
enters crankshaft spline. With 2 housings joined, install
and tighten 5 elastic stop nuts and one cap screw which
hold assemblies together.

Install 1/8”-thick (3.175mm) backing washer on pro-
peller shaft. Before replacing propeller, apply heavy
coat of MULTIPURPOSE Quicksilver Lubricant on pro-
peller shaft splines. Install propeller, 1/32"-thick
(0.794mm) backing washer, tab lockwasher (making sure
that it fits correctly over splines) and install propeller
nut in this order. Place block of wood flat between pro-
peller and anti-cavitation plate and tighten nut securely
with larger bar or punch. (Figure 1) Bend all tab locks
into propeller nut.

Drive Shaft and/or Impeller Drive Pin Wear

In some cases the impeller drive pin and the impeller
hub have worn excessively on the drive shaft because
of abrasion caused by silt and sand. If the condition
exists in your area, we recommend that the new impeller
drive pin be bonded to the replacement drive shaft with
Type HV Loctite (C-92-36088) . Do not attempt to reuse
a drive shaft which has worn down at this location. To
install replacement parts with Loctite,

Proceed as Follows:

1. Heassemble gear housing with replacement parts up
to point of installing impeller.

2. Assemble water pump base, face plate and gaskets.

3. Place gear housing in a vise so that drive shaft is
horizontal.

4. Using FRESH solvent (lacquer thinner is excellent)
and a clean cloth, clean the drive shaft from the face
plate up to the end of the spline. Also, clean the im-
peller insert and drive pin. Do not allow solvent to
contact pump base oil seal. Wipe all cleaned surfaces
dry.

5. Snip off one end of Type HV Loctite tube. Rotate
drive shaft so that the flat is up. Squeeze about half
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the contents of the tube on the flat. Smear this Loctite
evenly on the rest at the shaft section on which the
impeller will ride. With the flat on the shaft up,
squeeze the balance of the Loctite onto the flat.

6. Roll the drive pin in this puddle on the flat and leave
it centered in the flat.

7. Slip the impeller onto the shaft with the keyway up
so that it will align with drive pin. Slowly push im-
peller down to the face plate.

8. Rotate the impeller back and forth several times, as
far as the drive pin will allow, to thoroughly wet the
impeller insert with the Loctite.

9. Wipe off any excess Loctite which appears above
the impeller.

10. Install pump body and fastening nuts and screw.

11. Looking down the drive shaft from the spline end,
rotate the shaft clockwise at least one turn to seat
the drive pin in the driving direction.

12. Allow gear housing to remain in a horizontal position
at room temperature or warmer (not to exceed 120° F

[48.9°CT]) for 12 hours. Gear housing assembly now
can be reinstalled.
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LEFT HAND ROTATION LOWER UNIT
MERC 800 -700 DIRECT REVERSING MODELS

NOTE: For removal and disassembly of ignition, carburetors, fuel filters, fuel
pumps, electrical starter parts and starter, see appropriate sections of this book.

Disassembly

A. Removing Gear Housing from Drive Shaft Housing

Remove three 5/8’° hexagon head lock nuts which
hold gear housing assembly to drive shaft housing
(leading edge), also two 5/8"" hexagon head lock nuts
located in center bottom side of cavitation plate. (Note:
If engine is equipped with trim tab, it need not be
loosened or removed.) Remove water pickup under
trailing edge of anti-cavitation plate (on engines not
equipped with trim tab) by removing 2 screws at front
end of water pickup housing, 5/16’" allen head screw
beneath plastic plug at rear top of drive shaft housing
and 5/16”" allen head screw beneath pickup housing.

At this time, lash between gears should be checked
for future reference. Pull up on drive shaft and in on
propeller shaft. Refer to back lash later, in Paragraph
‘D" of Reassembly.

B. Removing Propeller Shaft and Components

Mount gear housing assembly in vise between 2
blocks of soft wood to prevent marring of surface. Re-
move propeller by removing propeller nut cap, propeller

nut, cup washer and cupped thrust washer. Also remove
thrust hub and washer assembly. Remove gear case cover
with Gear Case Cover Tool (91-29925A1 for Merc 700
and 91-30291A1 on Merc 800). Place tool over end of
propeller shaft and set tool into cover, turning clockwise
to loosen (left hand thread). (Figures 1 or 1A) If tight,
strike handle of tool with mallet to loosen.

Figure 1. Removing Gear Case Cover, Merc 700
Section III - Lower Unit April 1960

Figure 2. Removing Propeller Shaft Assembly from

Figure 1A. Removing Gear Case Cover, Merc 800

Bearing carrier assembly can be removed while re-

moving propeller shaft. To remove propeller shaft assem-
bly, remove gear housing from vise and place propeller
shaft in vise between 2 soft pieces of wood. The shaft
assembly can be removed by tapping lightly and evenly
on skeg and gear housing with a mallet. (Figure 2)
NQOTE: On Merc 800, propeller shaft carrier can
only be pulled out partially. [t then is necessary
to remove dowel locating pin from inside top of
gear housing. Propeller shaft assembly now can
be removed completely.

Gear Housing
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After propeller shaft assemblv has been removed,
check for any shims which may be sticking to thrust
ring. To remove bearing carrier from propeller shaft,
hold carrier and tap on propeller shaft with mallet.
Remove sealing sleeve from bearing carrier by pulling
sleeve out of oil seal in carrier assembly. Also remove
inner race and inner spacer. Drive oil seal from bearing
carrier by tapping inside of oil seal with a small punch
or screwdriver and a mallet. (Note: Merc 800 has two
seals.) Roller bearing can be removed from carrier
assembly by placing carrier assembly in arbor press,
inserting Bearing Mandrel Tool (91-24288A1) and Bearing
Adaptor (91-30406) into bearing and pressing roller
bearing out. (Figure 3)

Figure 3. Removing Roller Bearing from Carrier Ass’y

IMPORTANT: Remove shims from gear housing
bearing seat and wash gear housing and component parts
to remove grease.

Remove ball bearing which is held in position by
the special lock nut threaded on gear, and gear from
propeller shaft by bending lock tabs down in gear lock
nut recess. Set propeller gear lock nut end of 91-29925A1
tool over propeller shaft, with tongs of tool set into
recesses of nut, and unscrew (right hand thread). (Figure
4) Lift lock tab off. Place Gear Puller Plate (91-22115)
between gear and bearing, set assembly on arbor press
and press bearing off. Gear drive pin in propeller shaft
will drop out, as it is held in place by ball bearing. If
gear drive pin is tight, use a 1/8” drive punch to drive
pin from opposite side (small hole).

;Cod‘v".,....w

Figure 4. Removing Ball Bearing Retaining Nut

Remove propeller gear from shaft with Gear Tool Cup
(91-26376A1). Set threaded end of propeller shaft into
small hole of tool cup until gear shoulder rests on tool
and press off with arbor press. (Figure 5) Care should
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Figure 5. Pressing Propeller Gear from Propeller Shaft

be taken here to avoid marring propeller shaft

C. Removing Water Pump

Set gear housing in vise in upright position with
skeg held between blocks of wood. Remove inlet water
tube and outlet water tube from water pump housing and
centrifugal slinger from drive shaft. Remove water pump
body assembly by removing three %’ nuts and lock-
washers and two 7/16°" nuts and lockwashers. The im-
peller and impeller pin now can be removed along with
water pump body, gasket, water pump face plate and
gasket face plate to gear housing. (Figure 6) Remove
flushing screw, seal and gasket to allow water pump base
assembly to be lifted out. Watch for any shims under
water pump base assembly.

D. Removing Drive Shaft Components

Place drive shaft in vise as close to gear housing
as possible and remove %’ elastic stop nut from drive
shaft with box end wrench to loosen pinion gear and
washer from end of drive shaft. Replace gear case skeg

in vise between wooden blocks in upright position.

Figure 6. Merc 700-800 Water Pump Gaskets

VMaster Service Manual
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Figure 7. Removing Ball Bearing from Drive Shaft
Remove ball bearing retaining ring with Snap Ring Pliers.
Again place drive shaft in vise with wooden blocks and
tap firmly against top of gear housing with rawhide mallet
to remove drive shaft from gear housing. Remove shims
from under bearing and on shoulder of gear housing.
Remove ball bearing from drive shaft by replacing against
open vise jaws and tepping on end of drive shaft with
mallet. (Figure 7)

E. Removing Needle Bearings from Gear Housing

Use Bearing Mandrel (91-24288) with 91-26377 sleeve

Figure 8. Removing Drive Shaft Needle Bearing from
Gear Housing

Reassembly - L. H. Lower Unit - Merc 800-700 Dir. Rev.

NOTE: When installing replacement gear housing on
early iierc 700 Direct Reversing engine, where small
vent hole was below anti-cavitation plate, it will be
necessary to either replace water pump base assembly
(46-2997241) or file a 3/16”° diameter groove in
water pump base assembly, as shown in drawing fol-
lowing. If groove is not in water pump base assembly,
air in gear housing cannot excape when filling with
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on Merc 700, 91-30490 sleeve on Merc 800 to remove
drive shaft needle bearings from gear housing. (Note:
Use Guide Collar of correct diameter in bearing seat.)
Place mandrel in drive shaft end of gear housing cavity,
then press bearing out with arbor press or tap against
tool with heavy mallet to remove bearing. (Figure 8)

To remove propeller shaft needle bearings from gear
housing, insert puller jaws of Roller Bearing Puller
(91-29312A1) inside of roller bearing. After tool is in
bearing, pull shaft up and tool jaws will expand and
catch bottom of bearing case. Place puller bar on shaft
of tool and against gear housing and thread nut on shaft.
Continue to tighten nut to remove bearing. (Figure 9)

NOTE: If Roller Bearing Puller is not available,
pack bearing with heavy cup grease, place Bearing
Mandrel (91-24288) with sleeve (91-26377) in bearing
and strike mandrel sharply with heavy mallet several
times to force bearing out.

This completes disassembly of the gear housing.
All parts now should be washed in cleaning solvent
and inspected for wear, replacing those which are worn,
not useable or damaged.

i

5}

.

EXTRA-DUTY Lubricant, in which case gear housing
cannot be completely filled.

el

l ]
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A. Replacing Needle Bearings in Gear Housing

Install propeller shaft and drive shaft bearing cart-
ridges into gear housing with Bearing Mandrel Tool
(91-24288) and sleeve (91-26377 on Merc 700, 91-30490
on Merc 800). (Note: Use Guide Collar of correct diameter
to set in ball bearing recess.) Press drive shaft needle
cartridge bearing in until bearing is recessed evenly on
shoulder between upper drive shaft cavity and gear
cavity. (For ease of installation, always press against
the numbered side of cartridge type bearing, as opposite
end has a greater radius.) Press propeller shaft cartridge
bearing in until it bottoms. (Figure 10)

-~

Figure 10. Installing Propeller Shaft Needle Bearings

Place gear housing in vise between 2 blocks of soft
wood at thin section of gear housing so that gear cover
end is up. Lubricate needle bearings in gear housing
and replace shims which were removed originally or
insert .005’* shim on drive shaft bearing seat.

B. Replacing Drive Shaft Components

Install ball bearing on drive shaft by sliding bearing
over drive shaft and seat on shoulder. Place drive shaft
in vise loosely, set ball bearing on drive shaft bearing
shoulder and tap against pinion splined end until bearing
seats. Replace locking ring on drive shaft which holds
bearing in place. Insert drive shaft assembly into gear
housing, lubricate ball bearing and drive bearing down
into seat in gear housing.

Place pinion gear on end of drive shaft in gear

housing, making sure that pinion gear and drive shaft
spline are aligned. (Figure 11) Place washer and elastic

']

Figure 11. Reinstalling Propeller Gear on Propeller Shaft
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stop nut onto threads on end of drive shaft by turning
drive shaft with one hand while holding nut with other
hand. Place drive shaft in vise and tighten elastic stop
nut securely with %’” wrench.

At this time replace shims, as required, on top of
drive shaft bearing before replacing water pump base
assembly. There should be no play between bearing and
water pump base assembly when water pump base assembly
is depressed. If base is too low, add shims; if too high,
remove shims. No play may be obtained by over-shimming.
Place a feeler gauge between gear housing and water
pump body. If gap measured between gear housing and
water pump body is .010"°, remove .010"" shim; if .005’;
remove .005”" shim. This will give a zero gap which is
correct and should not be altered.

C. Replacing Propeller Shaft Components

Ready propeller shaft and bevel gear by placing blank
end of propeller shaft into shoulder of gear. Be careful
to place gear on shaft properly, aligning gear drive pin
hole in propeller shaft and gear with steel rule. Place
teeth down on Propeller Shaft Gear Tool (91-26376A1).
Lubricate shaft and press in with arbor press until gear
drive pin hole in gear aligns with hole in propeller shaft.
(Figure 11) Place gear drive pin in aligned holes of
propeller and gear to lock to shaft.

Replace thrust ring and ball bearing on propeller
shaft over threaded end of propeller shaft, with threaded
end of propeller shaft in hole through cap. Lubricate
bearing and gear, then press into position on gear.

SR

, N

Figure 12. Installing Gear Lock Nut
D. Reinstalling Shaft Assemblies

Place locking tab washer in position over threaded
end of gear, aligning in key way on gear. (Note: Always
use new tab washer.) Thread gear lock nut into position
and secure with Gear Housing Cover and Prop Gear
Locknut Tool (91-29092541). (Figure 12) Tighten gear
lock nut securely (do not strike tool to tighten) and bend
4 lock tabs into recesses of gear lock nut. (Note: If
recesses do not align with lock tabs, loosen or tighten
lock nut to align.) Replace shims, as removed or re-
quired, on shoulder within gear housing and install com-
plete propeller shaft and gear assembly into housing.
Use mallet to tap propeller shaft assembly into place,
being careful not to get any chips or dirt into gears or
bearings. If assembly fits tight, check and make sure
entire assembly is centered, straight into housing.
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NOTE: At this point it is very important to check
gear back lash of assembly. After drive shaft pinion gear
and propeller shaft bevel gear have meshed, check back
lash of assembly by pulling out on drive shaft and in on
propeller shaft assembly. Rotate drive shaft in a clock-
wise and counterclockwise direction very lightly to feel
gear lash. No more than .006”’ to .008” play should be
allowed for proper operation. [f more than recommended
back lash is present, remove shims beneath propeller
shaft assembly to mesh gears properly. If too tight and
no back lash is present, add a sufficient amount of shims
for correct end play and conical angle of gears. The
shims under bearings on drive shaft and propeller shaft
must be closely watched so as not to shim too much in
either direction, but keep proper mesh.

Figure 13. Installing Roller Bearing to Carrier Ass'y

E. Installation of Bearing Carrier

Press roller bearing into bearing carrier from rear of
housing with Bearing Mandrel (91-24288A1) and sleeve
adaptor (91-30406). (Figure 13) Press until bearing is
flush with start of shoulder at front of housing. Press
oil seal (lips inward) to seat on shoulder in front of roller
bearing. (Note: On Merc 800, there are two seals, first
one with lip inward, second with lip of seal out.) Replace
bearing carrier ““O”" ring. Place inner spacer and inner
race on propeller shaft. Install bearing carrier into gear
housing, pushing in until it seats against ball bearing
thrust ring. (Note: On Merc 800, dowel locating pin must
be replaced before carrier is pushed into place.) Install
small **0”" ring in sealing sleeve and slide small end

Figure 14. Water Pump Cover Assembly Mounted with
Water Lines Installed
Section III - Lower Unit
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Figure 15. Water Pump Cover Cartridge Recess
seal of bearing carrier until it bottoms. Slide second
small “O’" ring over propeller shaft to seat in recess on
large diameter end of sealing sleeve. Place gear case
cover washer on bearing carrier. Coat threads of gear
housing cover with a coat of MULTIPURPOSE Quick-
silver Lubricant (92-30239) to facilitate easy removal.
Tighten gear housing cover in clockwise direction with
Gear Housing Cover and Propeller Gear Locknut Tool
(91-29925A1 on Merc 700, 91-30291A1 on Merc 800).
Check that there is no end play in propeller shaft by
pressing on end of propeller shaft. Also check to be
sure that correct back lash of gears is maintained.

! \
&%\\\V\
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Figure 16. Lubrication of Lower Drive Unit
F. Installation of Water Pump Body Assembly

Place water pump gasket, face plate and body to
gear housing gasket on top of water pump base assem-
bly. (Figure 6) Place impeller pin in flat side of drive
shaft and press impeller into place. Impeller should have
lubricant. (Important: Impeller should be checked closely
for cracks or dried condition before installation.) Re-
place water check valves and adaptor assemblies.
(Important: Be sure that 2 water check valves are in
good condition, not deteriorated, torn or set out of shape.
Water valve end should be closed.) Check for proper
amount of shims. Place 2 water pump plate gaskets on
each side of water pump cover plate between water pump
cover, cover plate and gear housing face. (Figure 14)
(Important: When servicing Merc 700 engines, below
Serial No. 1298978 with 46-29611A1 water pump housing,
do not place water pump cover plate gaskets beneath
water pump housing, or it will result in reduced water
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pump pressure and may cause engine to overheat and
score pistons. Instead, use Gasket Sealer [92-28809]
between water pump cover, cover plate and gear housing
face. Former water pump cover cartridge recess was
29/32” deep .906°°] while Merc 700’s, Serial No. 1298978
and up, have a 7/8"" deep [8757] recess. Figure 15).)
Replace water pump body assembly; check by rotating
drive shaft in either direction to be sure impeller and
impeller pin are in proper position and are being driven
by shaft. At this time replace and tighten three ¥’” and
two 7/16" nuts and lockwashers. Replace flushing hole
screw and gasket in flushing hole seal into water pump
base assembly. At this time, again check for correct
back lash between pinion and propeller shaft gear (.003"
to .005’"). If incorrect, propeller shaft again must be
removed and correct amount of shims either removed or
added to make up for proper tolerance.

Replace water inlet tube sleeve and water intake tube
in position (Figure 12), being sure that rubber seals are
in place, then replace centrifugal slinger over drive shaft
just above oil seal. The slinger throws off any sand or
silt from oil seal as an added protection.

(Note: On early Merc 700 engines, check water pump
intake screen louvers in gear housing so that they are at
the correct angle [slanted in, toward gear housing] to
pick up water flow.) Water tube extends from intake hole
to intake of water pump body hole farthest from drive
shaft. Qutlet line sets into outlet of water pump housing.
(Figure 12)

(Note: If flushing hole screw is not new type (10-
31498) with 1/16”° hole drilled thru center, drill the
hole or replace with 10-31498 screw.)

G. Joining Gear Housing and Drive Shaft Housing

Before joining gear housing and drive shaft housing
coat water inlet tube upper end with MULTIPURPOSE
Quicksilver Lubricant, so that it will slip easily into
rubber seal in bottom cowl, and insert in bottom cowl.
Place light coat of MULTIPURPOSE Quicksilver Lubri-
cant (92-30239-1) on bottom end of water tube. Apply a
heavy coat of lubricant on drive shaft spline end, then
join gear housing and drive shaft housing with drive shaft
splined end into crankshaft. Be careful that water inlet
tube enters rubber seal in water pump cover in gear
housing. Rotate propeller shaft in either direction until
drive shaft spline enters crankshaft spline. With 2
housings joined, install and tighten 5 elastic stop nuts
and one 5/16” allen head screw. Place new gasket on
water pickup housing and thread 2 screws into front end
of water pickup housing. Thread 7/32’" allen head screw
from top side of drive shaft housing, tighten and replace
plastic plug in drive shaft housing.

H. Lower Drive Unit Lubrication

Remove filler hole screw from gear case, being
careful not to lose accompanying washer. Place lubricant
tube end in filler hole. Remove air vent screw from air
vent hole just above anti-cavitation plate, being careful
not to lose accompanying washer. Inject EXTRA-DUTY
Quicksilver Outboard Gear Lubricant (92-30295-1) into
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gear case until excess lubricant starts to flow out of air
vent screw hole. Replace air vent screw and washer into
air vent hole and tighten before removing tube from filler
hole. This will create an airlock and hold oil in gear
case until filler hole screw is replaced. Remove tube
end from filler hole, replace screw and washer into filler

hole and tighten. (Figures 16 and 17)
I. Installation of Test Wheel

Use Merc 800-700 Test Wheel (91-30589) while
checking engine in test tank. Before installing Test
Wheel, first remove water pickup housing and gasket
from under anti-cavitation plate. (Note: [nstall specially
treated water pickup housing 30427AI on early 800-700
engines to aid in reducing corrosion and pitting action.)
When replacing water pickup housing, be sure to install
a new gasket if old gasket is damaged. (Note: Always
be sure that your test tank is kept clean to prevent
clogging of engine’s water intake.)

J. Installing Propeller

Use the following procedure for installing Merc 800-
700 propellers, thus eliminating the possibility that
propeller hub may rub on gear case:

1. Place thrust hub and washer assembly into pro-
peller hub (shoulder into recess of propeller).

. Apply thin coat of MULTIPURPOSE Quicksilver
Lubricant (92-30239) on splines of propeller shaft.

. Align propeller hub splines with splines of pro-
peller shaft and slide propeller on shaft. Tap into
position if necessary.

4. Place propeller shaft cup washer on shaft with
shoulder into recess of propeller hub.

. Thread propeller elastic stop nut on propeller shaft.

. Tighten elastic stop nut with 1-1/16"’ or adjustable
wrench.

(]

(o]

3

-1

. Place propeller nut cap on end of propeller shaft.
. Tighten propeller nut cap securely with 15/16"" or
adjustable wrench.

oW

v

7 ——Flushing Ho"\

@—-—,—L‘:ﬂw—ﬂir Vent Screw b &
S

Propeller Shaft Splines

Filler Hole Screw

Figure 17. Gear Housing
PROPELLER WARNING: Use of Merc 700 propellers
on Merc 800 engines will result in gear housing damage

and void engine warranty!
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1 Gear Housing Assembly
2  Bearing, roller

3 Bearing, roller

4  Stud, (2')

5  Stud, (3")

6  Stud, (3")

7 Swd, (35/16”)

8  Drive Shafi (standard) & (long)
9 Gear
10  Washer
11 Nut

12 Shim, (.002-3-5-10)

13 Bearing

14 Ring

] s (X3 0" Ring

16  Water Pump Base Assembly
17 0Oil Seal
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18
19
20
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29
30
31
32
33
34
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Pin

Gasket

Plate

Gasket

Water Pump Body Assembly
Insert

Qil Seal

Impeller

Pin

Water Valve and Adaptor Assembly
Valve

Clamp

Shim, (.003-5-10)
Lockwasher, (5/16)

Nut, (5/16)

Lockwasher, (1/4)

Nut, (1/4)
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/ ~ 2

Y

o’ sA
v @Y

BRI AR AR N LRSS AR EBREYRY

Ring, rubber
Seal, rubber
Sleeve

Seal, rubber
Water Intake Tube Assembly
Sleeve

Shaft

Gear

Pin

Shim, (.002-3-5-10)
Ring

Bearing, ball
Tab washer
Naut

“0” Ring
Bearing Carrier Assembly
Bearing

0il Seal

Pin

Race

Spacer

Sleeve

“qr Ring
Washer

Cover

Screw

Seal

Gasket

Screw

Washer

Screw

Washer,

Thrust Hub and Washer Assy
Washer

Washer

Nut

Cap

Pick-Up
Gasket

Screw, (1/2"*)
Screw, (2 3/4”)
Lockwasher
Screw, (1**)

Gear Housing Assembly Complete (Standard Left Hand Rotation), Merc 800
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1 Gear Housing Assembly 15
2  Bearing, roller 16
3 Stud, gear housing (2"") 17
4  Stud, gear housing (3"°) 18
5  Stud, water pump cover (3’") 19
6  Stud, water pump cover (2-7/8"") 20
7  Screen 21
8  Drive Shaft (standard & long) 22
9  Gear, pinion 23
10  Washer 24
11 Nut 25
12 Shim, (.002-3-5-10) 26
13  Bearing 27
14

Ring 28
:
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Q" Ring,

Water Pump Base Ass’y
Oil Seal

Pin

Gasket

Plate

Gasket

Water Pump Body Ass'y
Insert

0il Seal

Impeller

Pin

Water Valve Adaptor Ass’y
Valve
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29  Clamp,

30  Shim (.003-5-10)
31  Lockwasher (5/16)
32  Nut (5/16)

33  Lockwasher (1/4)
34  Nwm(l/4)

35  Ring, rubber

36  Seal, rubber

37 Sleeve

38  Seal, rubber

39 Tube

40  Sleeve

41  Shafi

42  Gear

43 Pin

44 Shim (.002-3-5)
45 Ring

46  Bearing

47  Tab Washer

48 Nut

49  ““0” Ring

50  Bearing Carrier Ass'y
51  Bearing

52  0il Seal

53 Race

54  Spacer

55  Sleeve

56 “0" Ring

57  Washer

58 Cover

59  Screw

60  Seal

61 Gasket

62  Screw

63  Washer

64  Screw

65 Washer

66  Thrust Hub Washer Ass’y
67 Washer

68  Washer

69 Nut

70 Cap

71  Trim Tab

72  Screw

|
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Gear Housing Assembly Complete (Standard Left Hand Rotation), Merc 700
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RIGHT HAND ROTATION LOWER UNIT

MERC 800-700 DIRECT REVERSING MODELS

Disassembly

(Refer to assembly sequence of counterclockwise lower unit parts on PP 71-72.)

A. Removing Gear Housing from Drive Shaft Housing

1. Remove three 5/8’" hexagon head lock nuts which
hold gear housing assembly to drive shaft housing
(leading edge).

2. Remove two 5/8” hexagon head locknuts located
in center bottom side of anti-cavitation plate.
NOTE: If engine is equipped with a trim tab, it
need not be loosened or removed.

3. Remove water pickup under trailing edge of anti-
cavitation plate by removing 2 screws at front end
of water pickup housing, plastic plug and 7/32”
allen head screw and 5/16°" allen head screw
from rear bottom of drive shaft housing.

4. Separate gear housing from drive shaft housing.

B. Removing Propeller Shaft and Components

1. Place gear housing assembly in vise between 2
blocks of soft wood to prevent marring surface.

2. Drain EXTRA-DUTY Lubricant from gear housing
by removing filler hole screw and vent screw.
(Figure 16) Do not lose washers. Replace washers
and screws after draining.

3. Place a piece of wood flat between propeller and

-

A

g
3

Figure 1. Removing Gear Case Cover

Seection III - Lower Unit Master Service Manual

10.

11.

12.

13.

14.

Figure 2. Removing Bearing Carrier Assembly

anti-cavitation plate to prevent engine from ac-
cidentally starting while removing propeller.
Remove brown cap from end of propeller shaft
(left hand thread).

Remove propeller by removing propeller nut (right
hand thread), cupped thrust washer, propeller and
thrust hub and washer assembly.

At this time, lash between gears should be
checked for future reference. Pull on drive shaft
with one hand and push on propeller shaft with
other. Refer to backlash later in Paragraph E-11
of Reassembly.

Loosen small square head set screw in gear
case cover.

Remove gear case cover and washer with Gear
Case Cover Tool (91-30291A1). Place tool over
end of propeller shaft and set tool into cover,
turning clockwise to loosen (left hand thread).
(Figure 1) If tight, strike handle of tool with
mallet to loosen.

Remove bearing carrier assembly and sealing
sleeve with 91-27780 tool. (Figure 2)

Press roller bearing and seal from carrier assem-
bly on arbor press with Bearing Mandrel (91-
24288A1) and Bearing Adaptor (91-30406). (Figure 3)
Remove *‘O’” ring from carrier and 2 “‘O”" rings
from sealing sleeve.

Bend tab out of ball bearing retaining nut with a
drift or punch.

Position drive shaft in vise as close to housing
as possible.

Place tool (91-29925A1) over propeller shaft
(small end down) and loosen retaining nut (left
hand thread). (Figure 14) (Note: On some 9I-
2992541 tools, center hole is too small, 1-1/32"".
Redrill to 1-3/8.)
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Figure 3. Pressing Roller Bearing from Carrier Ass’y

15.
16.

Remove nut and tab washer.

Remove ball bearing and bearing adaptor with
puller tool (91-20456A3) with 3 studs (16-30691,
6/32 thread size). (Figure 4)

NOTE: Later Merc 800°s have a thrust ring in
place of ball bearing adaptor. Remove thrust ring
in same manner as adaptor. First thrust rings did
not have 3 screw holes for removal. To remove
thrust ring without holes, place heavy block of
wood on bench or floor, lift gear housing in two
hands and strike wood block with end of propeller
shaft. Ball bearing and thrust ring then will drop
out of gear housing. Drill 3 holes in thrust ring

with #36 drill and tap with 6-32 tap. (Figure 5)

= o=

\

17.
18.

Figure 4. Removing Ball Bearing Adaptor
Tighter studs into bearing adaptor evenly.
Tighten tool handle and remove adaptor and
bearing. Observe and remove shims under ball
bearing adaptor.

C. Remove Water Pump

1. Set gear housing in vise in upright position with
skeg held between blocks of wood.

2. Remove inlet and outlet water tubes from water
pump housing.

3. Remove centrifugal slinger from drive shaft.

4. Remove water pump body assembly by removing
three %'’ nuts and lockwashers, plus two 7/16"
nuts and lockwashers.

5. Remove water valve adaptor assembly, water pump
insert, impeller and impeller pin along with water
pump body, gasket, water pump face plate and
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gasket face plate to gear housing and oil seal.
(Figure 6) Check impeller and impeller pin closely
for wear or damage.

6. Remove flushing screw, seal and gasket to allow
water pump base assembly to be lifted out.
7. Remove ““O”" ring and oil seal from base plate as-
sembly and watch for shims under base assembly.
3/16”

Figure 5. Thrust Ring Holes

D. Removing Drive Shaft and Components

1.

2;

wa

Place drive shaft in vise as close to gear housing
as possible.
Remove %’ elastic stop nut from drive shaft
pinion gear with a thin %’ open-end wrench (right
hand thread).
To loosen drive shaft, hold gear housing in one

hand and tap lightly on gear housing with rawhide
mallet.

Observe any shims under drive shaft ball bearing.
Remove ball bearing retaining ring with snap
ring pliers.

Ball bearing can be removed from drive shaft by
placing against open vise jaws and tapping on
splined end of drive shaft with a mallet. (Figure 7)
Place gear housing in vise between 2 blocks of
soft wood or jaw protectors. Remove propeller
shaft assembly from gear housing.

E. Removing Propeller Gear and Components from
Propeller Shaft

1.

2.

" 7 

Remove dowel pin with 1/8”” punch.

Remove locking ring which holds dowel pin in
propeller shaft.

Figure 6. Water Pump Gaskets and Face Plate
July 1960
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Figure 7. Removing Ball Bearing from Drive Shaft
3.

Place propeller shaft assembly in Gear Cup Tool
(91-26376A1) on Arbor Press or Utility Press.
Press on threaded end of propeller shaft and press
off the sleeve, spacer and gear. (Figure 8) Care
should be taken not to mar shaft. (Note: Some
propeller shafts do not have shoulder on bearing
end. Press out propeller shaft through rear end of
gear, on smooth end of shaft, using 2 blocks of
metal with press.)

F. Removing Needle Bearings from Gear Housing

1,

Remove drive shaft needle bearings from gear
housing with Bearing Mandrel (91-24288) and
91-26377 sleeve for Merc 700, 91-30490 sleeve
for Merc 800. Use Guide Collar of correct diameter
in bearing seat.

Place mandrel in drive shaft end of gear housing
cavity.

Press bearing out with arbor press or tap on tool
with heavy mallet to remove bearing. (Figure 9)
To remove propeller shaft needle bearing from
gear housing, insert puller jaws of Roller Bearing

Puller (91-29312A1) inside of roller bearing.

Figure 8. Pressing Propeller Gear from Propeller Shaft
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Figure 9. Removing Drive Shaft Needle Bearing from
Gear Housing

5. After tool is in bearing, pull shaft up and tool
jaws will expand and catch bottom of bearing case.

6. Place puller bar on shaft of tool and against gear
housing and thread nut on shaft.

7. Tighten nut to remove bearing. (Figure 10)

NOTE: If Roller Bearing Puller (91-2931241) is not

available, pack bearing with heavy cup grease, place

Bearing Mandrel (91-24288) with sleeve (91-26377)

in bearing and strike mandrel sharply with heavy

mallet several times to force bearing out.

This completes disassembly of gear housing. All
parts now should be washed in cleaning solvent and
inspected for wear, replacing those which are worn, not
useable or damaged.

Figure 10. Removing Propeller Shaft Roller Bearing
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Reassembly

A. Replacing Needle Bearings in Gear Housing

.

w

Install propeller shaft and drive shaft bearing
cartridges into gear housing with Bearing Mandrel
(91-24288A1) with 91-26377 sleeve for Merc 700,
9130490 sleeve for Merc 800. Use guide collar
of correct diameter to set in ball bearing recess.
Press drive shaft needle cartridge bearing in
until bearing is recessed evenly on shoulder
between upper drive shaft cavity and gear cavity.
For ease of installation, always press against
the numbered side of cartridge type bearing, as
opposite end has a greater radius.

Press propeller shaft cartridge bearing in until
it bottoms. (Figure 11)

Place gear housing in vise between 2 blocks of
soft wood at thin section of gear housing so that
gear cover end is up.

Lubricate needle

bearings in gear housing.

Replace shims which were removed originally
or insert .005"" shim on drive shaft bearing
shoulder of gear housing.

B. Replacing Propeller Shaft and Drive Shaft Com-
ponents

L.

Place propeller gear on Propeller Shaft Gear Tool
(91-26376A1) with teeth facing down and insert
propeller shaft with splined end into gear. Care-
fully align gear pin hole in propeller shaft with
hole in gear for drive pin.

Lubricate shaft lightly and press shaft into gear
until shaft bottoms on shoulder. Use arbor press
or utility press.

Place spacer on propellershaft and insert threaded
collar on shaft, shoulder end first. Place in
Propeller Shaft Gear Tool (91-26376A1) cup and

press on until seated.

NOTE: On propeller shafts without shoulder on gear
end, place spacer on propeller shaft gear. Place gear
on Propeller Shaft Gear Tool (91-26376A41) with teeth
facing up (Figure 12) and set propeller shaft (smooth
end) and spacer into propeller gear, aligning drive pin
holes in gear and shaft. Press shaft into gear until

seated.

4. Place drive pin and spring clip in position over
end of gear. (Refer to Figure 12.)

5. Replace 2 spacers, ball bearing locking collar and
bearing race on propeller shaft.

6. Place propeller shaft assembly in gear housing,
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Figure 12. Propeller Gear

13.

14.

16.

17.

18.

19.

being sure that shaft
recesses in needle bear-
ing cartridge.

7. Place ball bearing on
drive shaft bearing should-
€r.

8. Place drive shaft in vise
loosely, and tap against
pinion splined end until
bearing seats.

on Shaft

Replace locking ring on drive shaft to hold bearing
in place. Use lock ring pliers.

Place shims as required, or as previously removed
into gear housing on shoulder of housing.

Insert drive shaft assembly into gear housing.
Before seating drive shaft and bearing, place
pinion gear on spline end, aligning with splines
in gear.

Replace washer and %"’
of drive shaft.

Place drive shaft in vise, as close to housing as
possible and tighten elastic stop nut with %’
open end thin %’ wrench.

Lubricate ball bearing and tap drive shaft assem-
bly onto seat in gear housing.

elastic stop nut on end

Remove drive shaft from vise and install skeg of
gear housing in vise between 2 blocks of soft
wood or jaw protectors with drive shaft facing up.
At this time replace shims, as required, on top of
drive shaft bearing before replacing water pump
base assembly. There should be no play between

bearing and water pump base assembly when water
pump base assembly is depressed. If base is too
low, add shims; if too high, remove shims. No play
may be obtained by over-shimming. Place a feeler
gauge between gear housing and water pump body.
If gap measured between gear housing and water
pump body is .010”, remove .010° shim; if .005"
remove .005’" shim. This will give a zero gap
which is correct and should not be altered.

Press oil seal in water pump base assembly,
lip up.

Install ““O” ring on water pump base assembly
and coat with MULTIPURPOSE Lubricant (92-
30239).

Place water pump base assembly, with ““0O” ring
facing down, in position in gear housing.

Replace flushing hole screw and gasket seal in
gear housing and tighten screw.

e

Figure 13. Water Pump Assembly Mounted with Water
Lines Installed
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Figure 14. Installing (Removing) Gear Lock Nut

C. Installation of Water Pump Body Assembly

L

(S

w

Install water pump base-to-face-plate gasket and
replace stainless face plate.

Install drive pin on drive shaft.

Check condition of impeller closely, and set in
place over drive shaft.

Set water valves and adaptor assemblies, with
shims if any, in water pump body and place water
pump body-to-face-plate gasket on water pump
body.

Slide water pump body assembly over drive shaft.
Turn drive shaft clockwise and press water pump
body assembly into place at same time.

Tighten nuts and replace lower water intake
copper tube and drive shaft slinger.

Place plastic water tube guide in water pump
body recess.

NOTE: Observe that water tube extends from intake
of water pump body hole farthest from drive shaft.
Outlet line sets into outlet of water pump housing.
(Figure 13)

D. Installing Gear Lock Nut

1.

2

Place locking tab washer in position over threaded
end of propeller shaft aligning in keyway on gear.
(Note: Always use new tab waskher, if available.)
Thread gear lock nut into position (left hand
thread) with Propeller Gear Lock Nut Tool (91-
29925A1). (Figure 14)

Tighten gear lock nut securely. Do not strike
tool to tighten.

Bend tab into recess of gear lock nut. (Note: If
recess does not align with lock tab, loosen or
tighten lock nut slightly to align.)

Replace shims which were removed originally or
insert .005"" shim on shoulder of propeller shaft
cavity.

E. Installation of Jearing Carrier

1.

Section Il - Lower Unit

Press roller bearing into bearing carrier from rear
of housing with Bearing Mandrel (91-24288A1)
and sleeve adaptor (91-30406). (Figure 15) Press
until bearing is flush with start of shoulder at
front of housing.

Press oil seal (lips inward) to seat on shoulder
in front of roller bearing. (Note: Merc 800 has 2
seals, first one with lip inward and second with
lip of seal out.)

Master Serviee Manual
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10.

11.

Replace *“O” ring on bearing carrier.

Push bearing carrier into gear housing until it
seats against ball bearing thrust ring. (Note: On
Merc 800, dowel locating pin must be replaced
before carrier is pushed into place.)

Install small “O’" ring in sealing sleeve, slide
small end of sealing sleeve over propeller shaft
and push into oil seal of bearing carrier until it
bottoms.

Slide second small **0”" ring over propeller shaft
to seat in recess on large diameter end of sealing
S]ee\'e.

Place gear case cover washer on bearing carrier.
Coat threads of gear housing with MULTIPUR-
POSE Quicksilver Lubricant (92-30239) to
facilitate easy future removal of gear housing
cover.

Tighten gear housing cover in clockwise direction
with Gear Housing Cover and Propeller Gear
Lock Nut Tool (91-29925A1 for Merc 700, 91-
30291A1 for Merc 800).

After gear housing cover has been replaced,
tighten small locking screw on gear housing.
Check gear lash of assembly in the following
manner: With pinion gear and propeller shaft
beveled gear meshed, check back lash by pulling
out on drive shaft and pushing in on propeller
shaft. Rotate drive shaft very lightly in both
directions to feel gear lash. No more than .006"
to .008”" play should be allowed for proper opera-
tion. If more than recommended back lash is
present, add shims beneath propeller shaft assem-
bly to mesh gears properly. If too tight, and no
back lash is present, remove a sufficient amount
of shims for correct end play and conical angle
of gears. Shims under bearings on drive shaft and
propeller shaft must be watched closely so as
not to shim too much in either direction while
establishing proper mesh.

Figure 15. Installing Roller Bearing to Carrier Assembly

F. Joining Gear llousing and Drive Shaft llousing

1.

Place water tube rubber over drive shaft housing
water tube, approximately 1 inch from bottom to
prevent plastic water tube guide from sliding upon
water line when gear housing assembly is in-
stalled.

If water inlet tube-to-powerhead is pulled out
when gear housing was removed, coat tube upper
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end with MULTIPURPOSE Quicksilver Lubricant
(92-30239) so that it will slip easily into rubber
seal in bottom cowl and insert into recess in
powerhead.

Place light coat of MULTIPURPOSE Lubricant
on bottom end of water tube.

Apply a heavy coat of MULTIPURPOSE Lubricant
on drive shaft splines.

Insert drive shaft into drive shaft housing, align-
ing water tube with water pump body outlet and
drive shaft splines with crankshaft, and slide into
place, joining housings. (Note: Be careful that
water inlet tube enters plastic water tube guide
in water pump body recess and rubber seal in
water pump cover.)

Rotate propeller shaft in either direction until
shaft spline
With 2 housings joined, install and tighten 5
elastic stop nuts and one 5/16” allen head screw.
Remove backing from water pickup gasket, place
new gasket on water pickup housing and install
water pickup by threading 2 screws into front end
of water pickup housing. Thread 7/32’" allen head
screw from top side of drive shaft housing and
tighten all 3 screws.

drive enters crankshaft spline.

Alr Vent Screw

Propeller Shaft Splines

Filler Hole Screw

Figure 16. Gear Heusing

G. Lower Drive Unit Lubrication

I
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Remove filler hole screw from gear case, located
as shown in Figure 16 or just to left of air vent
screw, being careful not to lose accompanying
washer.

Place EXTRA-DUTY Quicksilver Outboard Gear
Lubricant (92-30295) tube end in filler hole.
(Figure 17)

Remove air vent screw from air vent hole just
above anti-cavitation plate, being careful not to
lose accompanying washer. (Figure 16)

Inject EXTRA-DUTY Lubricant into gear case
until excess lubricant starts to flow out of air
vent screw hole.

Replace air vent screw and washer into air vent
hole and tighten before removing tube from filler
hole when hole is in position as shown in Figure
16. This will create an airlock and hold oil in
gear case until filler hole screw is replaced.

Master Serviee Manual

Figure 17. Lubrication of Lower Drive Unit
Remove tube end from filler hole.

Replace screw and washer into filler hole and
tighten.

fl. Replacing Flushing Hole Screw

1. Replace flushing hole screw (Figure 16) with new

flushing hole screw (10-31498), which has 1/16”’
hole drilled thru center, or drill 1/16°’ hole in

center of screw.

. Above will prevent water from freezing in chamber

of water pump housing or base assembly, which
possibly could force water pump cover gasket out-
of-place, distort water pump cover plate or even
break water pump housing. Any damage could
cause loss of water pressure and result in an over-
heated motor.

I. Installation of Test Wheel
(Use lierc 800-700 Test Wheel (48-30724A2) while

9

checking engine in test tank.)
1.

Before installing Test Wheel, first remove water
pickup housing and gasket from under anti-
cavitation plate.

be sure
to install a new gasket if old gasket is damaged.

When replacing water pickup housing,

NOTE: Always be sure that your test tank is kept
clean to prevent clogging of engine’s water intcke.

J. Installing Propeller
IMPORTANT: Be sure that correct propeller is being

L.,

2

installed.

Place thrust hub and washer assembly into pro-
peller hub (shoulder into recess of propeller).
Apply thin coat of MULTIPURPOSE Quicksilver
Lubricant  (92-30239)
shaft. (Figure 16)
Align propeller hub splines with splines of pro-
peller shaft and slide propeller on shaft. Tap into
position if necessary.

Place propeller shaft cup washer on shaft with
shoulder into recess of propeller hub.

Thread propeller elastic stop nut on propeller
shaft.

Tighten elastic stop nut with 1-1/16"" socket
wrench or adjustable wrench.

Place propeller nut cap on end of propeller shaft.
Tighten propeller nut securely with 15/16” or
adjustable wrench.

on splines of propeller

PROPELLER WARNING: Use of Merc 700 propellers

on Merc 800 engines will result in gear housing

damage and jeopardize engine warranty!
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| MERC 1100-1100SS-1000-950-9505S-900-850-800-700-650
FULL GEAR SHIFT
DISASSEMBLY

A. Removing Gear Housing from Drive Shaft Housing

1. Remove three 5/8" hexagon head locknuts which
hold gear housing assembly to drive shaft housing
(leading edge).

2. Remove two 5/8"" hexagon head locknuts located
in center bottom side of anti-cavitation plate.

3. Remove water pickup under trailing edge of anti-
cavitation plate by removing plastic plug and
7/32’" allen head screw from rear bottom of drive
shaft housing.

4. Remove 5/16°" allen head screw from rear bottom

of drive shaft housing.

. Separate gear housing from drive shaft housing.

w

6. Remove upper reverse locking cam and nylon spool
sleeve from upper shift shaft.

B. Removing Propeller Shaft and Components.

1. Drain EXTRA-DUTY Lubricant from gear housing
by removing filler hole screw and vent screw.
(Figure 1 or 15) Do not lose washers. Replace
washers and screws after draining.

TEorNA-rr o, rs
i :
: R e

i Figure 2. Removing Gear Case Cover
5 ay - i 7. Bearing carrier assembly can be removed while
® @ . Flushing Hole removing propeller shaft. Place propeller shaft in
e vise between 2 pieces of soft wood. Shaft assembly
= = then can be removed by tapping lightly and evenly
A "\R\ on skeg of gear housing with a mallet. Remove
Air Vent Hole Sm. key from keyway from inside bottom of gear hou-
sing.
Fi?l?:rec::ie 8. Remove propeller shaft from bearing carrier.

9. Remove reverse gear from bearing carrier with

' =277 h in Fi .
Figure 1. Filler Hole and Vent Screw 937150 knol, == shown i Figme: 3

2. Place gear housing assembly in vise between 2
blocks of soft wood to prevent marring surface. / = L

3. Place a piece of wood flat between propeller and ) V
anti-cavitation plate to prevent propeller from :
turning while removing the propeller nut. ," / =

4. Remove propeller by bending tabs on tab washer
and removing propeller nut (right hand thread), tab
washer, cupped thrust washer, propeller and thrust
hub and washer assembly.

5. At this time, lash between gears should be checked
for future reference. Pull on drive shaft with one
hand and push on propeller shaft with other. Refer
to backlash later inParagraph E-12 of Reassembly.

6. Remove gear housing cover and washer with Gear
Housing Cover Tool (91-3029FA1). Place tool over
end of propeller shaft and set tool into cover,
turning counterclockwise (right hand thread) to

loosen. (Figure 2) If tight, strike handle of tool
with mallet to loosen. Figure 3. Pulling Reverse Gear From Bearing Carrier
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10. Remove *‘0O”’ ring from carrier.
11. Press rollerbearingand seal from carrierassembly

on arbor press with Bearing Mandrel (91-24288A3)
and Bearing Adaptor (91-30406). Adaptor must be
put on mandrel with large shoulder facing bearing.

(Figure 4)

Figure 4. Pressing Bearings out of Carrier

C. Dissassembly Of Propeller Shaft And Gear Assembly

Use screwdriver to detach retaining ring from sli-
ding clutch. Do not over-stretch or ring will lose
its shape and tension.

. Remove sliding clutch from propeller shaft by set-

ting cam follower in place in end of propeller shaft.
Press against cam follower and, with small punch,
push cross pin out of sliding clutch.

. Sliding clutch now is free to be removed from

propeller shaft, with cross pin slide and spring
dropping free from inside of propeller shaft.
Remove lower reverse locking cam from shift shaft
bushing. Remove shift shaft bushing, using Shift
Shaft Tool (91-31107) (Figure 5) and pull shift
shaft out of gear housing. Shifting cam then will
fall out of gear housing.

D. Remove Water Pump

1s
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Set gear housing in vise in upright position with
skeg held between blocks of wood.

. Remove water intake hose from water pump housing

with Hose Clamp Pliers (91-23007).

Remove centrifugal slinger from drive shaft.
Remove water pump body assembly by removing
one 1/2° nut and lockwasher, two 7/16”" nuts and
lockwashers, plus one 7/16”" cap screw and lock-
washer.

Remove water pump insert, impeller and impeller
pin along with water pump body, gasket, water

Master Service Manual

Figure 5. Removing Shift Shaft Bushing

pump face plate and gasket face plate to gear
housing and oil seal (Figure 6).

6. Check impeller and water pump insert closely for
wear or damage.

7. Remove flushing screw, seal and gasket to allow
water pump base assembly to be lifted out.

8. Remove ‘‘0” ring and oil seal from base plate
assembly and watch for shims under base assembly.

Drive Shaft

Staialess
Face Plate

2.:.'1" s : Vent Hole
tler AT A
Hilaz e N ) o il

Figure 6. Removing Water Pump Assembly

E. Removing Drive Shaft and Components

1. Place drive shaft in vise as close to gear housing
as possible.

2. Remove 3/4’ nut from drive shaft pinion gear with
a thin 3/4" box-end wrench (right hand thread).

3. To loosen drive shaft, hold gear housing in one
hand and tap lightly on gear housing with rawhide
mallet.

4. Observe any shims under drive shaft ball bearing.

5. Remove ball bearing retaining ring with snap ring
pliers.

6. Ball bearing can be removed from drive shaft by
placing against open vise jaws and tapping on
splined end of drive shaft with a mallet. (Figure 7)
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7. Remove forward gear and bearing assembly from : b i
gear housing.

8. Remove bearing cup from gear housing with service

tool C-91-31228A1. (Figure 8)

F. REMOVING NEEDLE BEARINGS FROM GEAR HOUS-
ING
1. Remove drive shaft needle bearings from gear
housing with Bearing Mandrel (C-91-24288A3) and
C-91-30490 sleeve for Merc 800, C-91-26377 sleeve
for Merc 700. Use Guide Collar of correct diameter
in bearing seat.

2. Place mandrel in drive shaft end of gear housing
cavity.

3. Press bearing out with arbor press or tap on tool
with heavy mallet to remove bearing. (Figure 9)

- :

Figure 7. Removing Ball Bearing From Drive Shaft

This completes disassembly of gear housing. All parts | o
now should be washed in cleaning solvent and inspected
for wear, replacing those which are worn, not useable

Figure 9. Removing Drive Shaft Needle Bearing From
or damaged.

Gear Housing
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1.4

Figure 10. Installing Ball Bearing on Drive Shaft

. Replace

MERC-1100-1000-900-950-850-800-700-650
FULL GEAR SHIFT GEAR HOUSING - REASSEMBLY

A. REPLACING NEEDLE BEARING IN GEAR HOUSING

Install drive shaft bearing cartridge into gear
housing with Bearing Removing and Installing
Kit, C-91-31229A1 and Bearing Puller Head, C-
91-36569, which is part of C-91-31229A2 assembly.

. Place bearing on puller head with numbered side of
cartridge facing outward. Numbered side of cartridge
must face up. Pull drive shaft needle cartridge
bearing in until bearing is recessed evenly on
shoulder between upper drive shaft cavity and lower
gear cavity.

¥ i !
; £ 4
o
e .

shims which were removed originally
from forward gear bearing cup of gear housing.
Place bearing cup on Driver Cup Tool (C-91-31106)
with tapered end of cup against driver cup.

. Set cup with tool into gear housing on bearing

shoulder and place propeller shaft (ratchet end)
into center hole of driver cup.

. Place bearing carrier assembly into housing to act

as a guide to hold shaft straight when pressing
cup into position.

. Press forward gear roller bearing outer cup into

gear housing.
Lubricate needle and roller bearings in gear hous-
ing with oil.

. Place gear housing in vise between jaw protectors

at thin section of gear housing so that gear cover
end is up.

. Insert shifting cam into gear housing with notches

up and to left when viewing in from skeg. Cam
operates to right.

. Insert shift shaft lower half so that splines en-

cage shifting cam splines inside housing.
Install shift shaft bushing and tighten securely
with Shift Shaft Tool (C-91-31107).

. Press roller bearing onto forward gear (taper of

bearings to face away from gear).
Place gear and bearing assembly into bearing
outer cup.

B. INSTALLING DRIVE SHAFT

1.

o

Place ball bearing on drive shaft.

2. Place drive shaft in vise loosely, tapping against
pinioned spline end until bearing seats. (Figure 10)

Page 82
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3. Replace locking ring on drive shaft to hold ball
bearing in place.
4. Place shims as required, or as previously removed,

-1

into drive shaft ball bearing recess in gear hous-

ing.

. Before seating drive shaft and bearing, place

pinion gear on splined end of shaft, aligning with
splines in gear.

. Lubricate ball bearing and tap drive shaft assem-

bly to seat in gear housing.

. Place drive shaft in vise close to housing and

tighten %'’ nut at pinion. Torque to 60 ft. lbs.
(8.295mkg). Chamfer on nut must be toward pinion.
Remove drive shaft from vise and install skeg of
gear housing in vise between 2 blocks of wood
or jaw protectors with drive shaft facing up.

. Replace shims, as required, on top of drive shaft

bearing before replacing water pump base assem-

bly.

C. INSTALLATION OF WATER PUMP BASE AND BODY
ASSEMBLIES

1. Place seal in water pump base assembly with

lips facing down.
NOTE: On later model 6-cylinder gear housing,
water pump base has 2 oil seals. Upper oil seal
is installed with lips facing up. Lower seal is
installed with lips down.

2. Place water pump base assembly in position in
gear housing, using Water Pump Base Assembly
Tool, C-91-38461, on drive shaft. Place grease
on seals.

3. There should be no play between bearing and water
pump base assembly when water pump base as-
sembly is depressed. Add or remove shims as re-
quired. No play may be obtained by over-shimming.
With a new gasket installed, place a feeler gauge
between gear housing and water pump body. [f gap
measured between gear housing and water pump
body is .010’" (0.254mm), remove .012”" (.305mm)
shim; if .005”’ (0.127mm), remove .007”" (.178mm)
shim. This will allow for .002’’-.003"’ (.051mm-
.076mm) compression of gasket and give a zero gap
which is correct and should not be altered.

Figure 11. Installing Water Pump Assembly (New Style)
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10.

11.

13.

. Install water pump base-to-face-plate gasket and

replace stainless face plate. (Figure 11)

. Place drive pin on drive shaft, holding in position

with dab of MULTIPURPOSE Lubricant (C-92-
35226).

. Check condition of impeller closely and set in

place over drive shaft.

. Insert stainless water pump cartridge in water

pump body and place water pump body-to-face-
plate gasket on water pump body. (Figure 11)

. Slide water pump body assembly over drive shaft

and impeller. (Figure 11)

. Turn drive shaft clockwise and press water pump

body assembly into place, at same time seating
impeller. Be sure that impeller drive pin is in
position in drive pin groove of impeller.

Replace lock washers and tighten nuts and cap
sScrew.

Place plastic water tube guide in water pump body
recess.

NOTE: On earlier models, replace water intake
hose with hose clamps; use Hose Clamp Pliers
(C-91-23007), and replace lower water intake
rubber tube and drive shaft slinger.

2. Place gear housing in vise so that gear housing

cover is facing up. Use jaw protectors or wood
blocks so as not to mar gear housing.

Check forward gear lash (at least .006’" to .008”")
between forward gear and pinion gear at this time.
If too tight, remove forward shim until correct
back lash is obtained. If too much, add shims ’til
correct. Be sure that conical angle of gears is
true. Gears should fully engage each other on
length of tooth. Shimming of drive shaft ball bear-
ing may be necessary to obtain correct back lash
(.006°° - .008"), if unable to do so with forward
gear shims.

Water Tube
. 'water pump
to powerhoad

Water Pump Boby Assembly

Flushing Hole

Air Vent Hole—tf -
ik N

Figure 12. Water Pump Assembly Installed (New Style)

D. Reassembling Propeller Shaft Components

1.

Section III - Lower Unit

Install cam follower spring and cam follower slide
inside hollow end of propeller shaft so that holes
in cam follower slide match hole in propeller shaft.
Place sliding clutch onto propeller shaft and in-
stall cam follower in end of propeller shaft.

. Compress spring inside propeller shaft by press-

ing on cam follower until holes in sliding clutch,

propeller shaft and cross pin, slide all linc up.

. Place cross pin thru sliding clutch, propeller

shaft and slide.

. Install cross pin retaining ring around sliding

clutch. Do not over-stretch spring when installing.

. Place propeller shaft assembly into forward gear

assembly in gear housing.

E. Installation of Bearing Carrier

L.

Press rollerbearings into bearing carrier from rear
of housing with Needle Bearing Driver (C-91-
31109). (Figure 13) Press first bearing in with
long end of Needle Bearing Driver, second bear-
ing with short end of tool.

NOTE: Later production engines have only one roller

bearing.

Press bearing into bearing carrier with

bearing part numbers facing outward (aft).

Press oil seals in with Oil Seal Driver (C-91-
31108) to seat on shoulder in front of roller bear-
ing. (Figure 14) Seat first one with lip inward,
using deep shouldered end of Oil Seal Driver, and
second with lip of seal out, using opposite end of
tool.

2

Figure 13. Installing Roller Bearings in Carrier

3.
4.

10.

11.

Master Service Manual

Press large ball bearing into bearing carrier.
Replace large ““O” ring on outside diameter bear-
ing carrier and ball bearing thrust washer on bear-
ing carrier.

. Press reverse gear into large ball bearing in bear-

ing carrier.

. Install shims in gear housing.
. Push bearing carrier into gear housing until it

seats against ball bearing thrust ring.

. Place key in keyway in bearing carrier and bot-

tom of gear housing.

. Coat threads of gear housing with Gasket Sealer

(C-92-28804) or Liquid Neoprene (C-92-25711) to
facilitate easy future removal of gear housing
cover.

Place gear housing cover washer on bearing car-
rier shoulder.

Thread gear housing cover onto gear housing and
tighten in clockwise direction with Gear Housing
Cover and Propeller Gear Lock Nut Tool (C-91-
30291A1).
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13.

14.

i

Figure 14 Installing Oil Seals in Carrier

. Check gear lash by pulling out on drive shaft and

pushing in on propeller shaft. Rotate drive shaft
very lightly in both directions to feel gear lash.
No more than.006’" to .008"" play should be allow-
ed for proper operation. Add or remove shims to
obtain proper mesh.

Turn shift shaft counterclockwise until cam fol-
lower is felt against first notch on shift cam. This
is forward gear.

With lower unitin forward gear, place reverse lock
cams of shift shaft. (Note: Flace bronze cam on
bottom, aluminum cam in middle and nylon spacer
on top. It is important that lower unit is in forward
gear and reverse lock cams are installed in proper
sequence, or motor will not shift properly.

. After replacing shift cams and nylon spacer cam,

lubricate parts heavily with MULTIPURPOSE Lu-
bricant (92-30239).

F. Joining Gear Housing and Drive Shaft Housing

35

2
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If water inlet tube-to-powerhead is pulled out when
gear housing was removed, coat tube upper end
with MULTIPURPOSE Quicksilver Lubricant so
that it will slip easily into rubber seal in bottom
cowl and insert into recess in powerhead.

Place light coat of MULTIPURPOSE Lubricant on

bottom end of water tube.

. Apply heavy coat of MULTIPURPOSE Lubricant

on drive shaft splines.

. Insert 7/32” allen head water pickup screw in

place on top of gear housing.
Check that shift control lever and lower unit are
in forward gear before installing gear housing.

Master Service Manual

. Insert drive shaft into drive shaft housing, aligning

water tube with water pump body outlet and drive
shaft splines with crankshaft, then sliding into
place while joining housings. (Note: Be careful
that water inlet tube enters plastic water tube
guide in water pump body recess and rubber seal
in water pump cover.)

. Place shift control lever in neutral, then in for-

ward to check that upper and lower shift shaft
splines are properly aligned.

. Rotate propeller shaft by pulling lightly on starter

rope to cause drive shaft splines to enter crank-
shaft splines. Upper and lower shift shaft splines
also must be aligned.

. With 2 housings joined, install and tighten 5 elas-

tic stop nuts and one 5/16°" allen head screw.

. Install water pickup and trim tab and torque 7,/32”

allen head screw to 180 in. lbs. thru plastic plug
hole in drive shaft housing, then replace plastic
plug.

7 N

ion Plate
Propeller Shaft Splines

Qﬁr Hole Screw

R e e it s e e

Figure 15. Gear Housing

G. Lower Drive Unit Lubrication

ra

Reprint Oct. 1962

. Remove filler hole screw from gear case, located

as shown in Figure 15, or just to left of air vent
screw, as shown in Figure 12, being careful not
to lose accompanying washer.

. Place EXTRA-DUTY Quicksilver Outboard Gear

Lubricant (92-30295) tube end in filler hole.

. Remove air vent screw from air vent hole just

above anti-cavitation plate, being careful not to
lose accompanying washer. (Figure 12 or 15)

. Inject EXTRA-DUTY Lubricant into gear case

(Figure 16) until excess lubricant starts to flow
out of air vent screw hole.

. Replace air vent screw and washer into air vent

hole and tighten before removing tube from filler
hole, when hole is in position as shown in Figure
15. This will create an airlock and hold oil in
gear case until filler hole screw is replaced.

. Remove tube end from filler hole.
. Replace screw and washer into filler hole and

tighten.
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Section IIl - Lower Unit

Y

Figure 16. Gear Case Lubrication

H. Installation of Test Wheel

1. Before installing Test Wheel (A-48-30724A2), first
remove water pickup housing from under anti-cavi-
tation plate.

2. When replacing water pickup housing, be sure to
install a new gasket if old gasket is damaged.

NOTE: Always be sure that your test tank is kept
clean to prevent clogging of engine’s water intake.

. Installing Propeller (Figure 17)

1. Replace split washer, then place thrust hub and
washer assembly into propeller hub (shoulder into
recess of propeller).

2. Apply thin coat of MULTIPURPOSE Quicksilver
Lubricant (C-92-35226) on splines of propeller
shaft. (Figure 17)

3. Align propeller hub splines with splines of propel-
ler shaft and slide propeller on shaft. Tap into
position if necessary.

REASSEMBLY

1. Install spacer over
gear housing shift
shaft with groove
down. (Figure 1)

. Install cam over gear
housing shift shaft
while unit is in re-
verse. Note that cam
must be positioned
so that upper flat of
cam is facing front of
gear housing when in
reverse shift position.

(Figure 2) To check

[SV]

W ‘Spacer

cam for correct posi-

[GI'OOVE tioning on shlft.sh‘aft.
Down] shift lower unit into
neutral.  Cam then

should be positioned

Figure 1. Spacer Installed as shown in Figure 3.

" N\ Pro\

Figure 2. Cam in Reverse Figure 3. Cam in Ne
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SN

Replace cupped thrust washer and tab washer.

. Replace propeller nut and tighten with adjustable
Wreﬂch.

6. Bend all tabs on tab washer to lock.

WARNING: Use of other than recommended Quick-

silver Propellers will void the motor warranty.

w

T ————Water Intake

1
i ngt

»_,-&%
L
‘ "y <——Cupped \/M/a/sher
Thrust— ’—'] on Thrust Hub
Hub i

Splined Washer

Tab Washer

Propeller Nut

Figure 17. Propeller Installation

REVERSE HOOK INSTALLATION ¢ Merc 1100-1000-950-900-650

DISASSEMBLY

1. Remove gear housing.
2. Remove 3 nylon cams.
3. Remove reverse latch and push rod assembly.

>

utral

3. Install new reverse lock and shaft assembly and con-

nect tension spring to reverse lock. (Figure 4)

4. Install push rod guide into drive shaft housing, slid-

ing over upper shift shaft coupling and push rod.
(Figure 5)
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Push Rod
Guide

Figure 5. Push Rod Guide Installed

R ar—

Figure 6. Latch Hooks Position in Forward Gear

Page 86 Master Service Manual

Figure 7. Latch Hooks Position in Reverse Gear

. Check that both shift control lever and lower unit are

in neutral gear, then install gear housing to drive
shaft housing.

. Place engine in forward gear and check reverse latch.

Be certain that reverse latch hooks clear tilt pin when
tilting. (Figure 6)

. Check in neutral and reverse gear positions and make

sure that reverse latch is hooked in both positions
when tilting. (Figure 7) To check, pull back on lower
unit, and reverse latch hook must be positioned a-
gainst tilt pin as shown in Figures 7 & 8.

NOTE: If adjustment is necessary, remove cotter key
and pin from rod end and adjust in or out until latch
operates as described in Steps 6 and 7 preceding.

A

1

Reverse,
Latch

O j-looks

©)

Til
Pin

AANANNNNNNNNRNNAN

Figure 8.
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MERC 200-110-60-39 FULL GEAR SHIFT

DISASSEMBLY

A. REMOVING GEAR HOUSING FROM DRIVE SHAFT
HOUSING

L

2

Remove one 9/16"" hexagon head lock nut which
holds gear housing assembly to drive shaft
housing (leading edge).

Remove one )2’ hexagon head locknut located

in center bottom side of anti-cavitation plate.

. Separate gear housing from drive shaft housing.

Figure 1. Removing Gear Case Cover

B. REMOVING PROPELLER SHAFT AND COMPO-

NENTS

1. Place gear housing assembly in vise between 2
blocks of soft wood to prevent marring surface.

2. Place a piece of wood flat between propeller and
anti-cavitation plate to prevent propeller from
turning while removing propeller nut.

3. Remove propeller by removing propeller nut
(right hand thread), thrust washer, propeller and
thrust hub and washer assembly.

4. At this time, lash between gears should be

checked for future reference. Pull on drive shaft
with one hand and push on propeller shaft with
other. Refer to backlash later in Paragraph E-11

of “Reassembly’.

Figure 2. Pulling Reverse Gear from Dearing Carrier

5

Section III - Lower Unit

Remove gear housing cover and washer with

Gear Housing Cover Tool (C-91-30798).Place tool

over end of propeller shaft and set tool into
cover, turning clockwise (left hand thread)
to loosen. (Figure 1) If tight, strike handle of
tool with mallet to loosen.

Bearing carrier assembly can be removed while
removing propeller shaft. Place propeller shaft
in vise between 2 pieces of soft wood. Shaft
assembly then can be removed by tapping lightly
and evenly on skeg of gear housing with a mallet.
Remove propeller shaft from bearing carrier.
Remove reverse gear from bearing carrier with

C-91-27780 tool, as shown in Figure 2.

Figure 3. Removing Ball Bearing from Reverse Gear

9. Remove *“O” ring from carrier.
10. Remove ball bearing from reverse gear with

11.

Master Service Manual

Gear Puller Plate (C-91-22115).(Figure 3) Place
halves of plate between ball bearing and gear
and tap halves together. Insert cap screws and
tighten. With gear facing down, press out against
rear shoulder of gear.

Press roller bearing and seal from carrier assem-
bly on arbor press with Bearing Mandrel (C-91-
24273). (Figure 4)

i

Figure 4. Pressing Bearings Out of Carrier

Revised Feb. 1966 Page 87



S /
W i

Page 88

Figure 5. Removing Cross Pin from Sliding Clutch

. DISASSEMBLY

OF PROPELLER SHAFT AND

GEAR ASSEMBLY

1:

19

2.
3

-]

Use screwdriver to detach retaining ring from
sliding clutch. Do not over-stretch, or ring will
lose its shape and tension.

Remove sliding clutch from propeller shaft by
setting cam follower in place in end of propeller
shaft. Press against cam follower and, with
small punch, push cross pin out of sliding clutch.
(Figure 5)

Sliding clutch now is free to be removed from
propeller shaft, with cross pin slide and spring
dropping free from inside of propeller shaft.

. REMOVE WATER PUMP
1

Set gear housing in vise in upright position with
skeg held between blocks of wood.

Remove centrifugal slinger from drive shalft.
Remove water pump body assemblv by removing
two 7/16"" nuts.

Remove water pump cover, wave washer and
water pump face plate. (Figure 6)

Remove impeller and impeller drive pin.

Check impeller and water pump insert closely

for wear or damage.

. Remove water pump base assembly and water

inlet tube.
Remove ““O’" ring and oil seal from base plate

assembly and watch for shims under base as-
sembly.

—

| :
/i

Figure 6. Removing Drive Shaft Ball Bearing

Master Service Manual

E. REMOVING DRIVE
1.

|8}

(V5]

Ul

SHAFT AND COMPONENTS

Place drive shaft in vise as close to gear housing
as possible.

Bend back tab washer and remove 3/8"" screw
from drive shaft pinion gear with a thin 3/8”
box-end wrench (right hand thread).

To loosen drive shaft, hold gear housing in one
hand and tap lightly on gear housing with rawhide
mallet.

Observe any shims under drive shaft ball bearing.
Remove ball bearing retaining ring with snap
ring pliers.

Ball bearing can be removed from drive shaft by
placing against open vise jaws and tapping on
splined end of drive shaft with mallet. (Figure 6)
Remove forward gear and bearing assembly from
gear housing by tapping open end of gear housing
against block of soft wood.

Remove ball bearing from forward gear with Gear
Puller Plate (91-22115). Place halves of plate
between ball bearing and gear and tap halves
together. Insert cap screws and tighten. With
gear facing down, press out against rear shoulder
of gear.

Remove needle bearing from forward gear only
if bearing is worn or rough. This bearing cannot
be removed without damaging it. Place gear in

vise between jaw protectors and remove bearing
with a pin punch.

Figure 7. Removing Drive Shaft Needle Bearing from

Gear Housing

F. REMOVING NEEDLE BEARINGS FROM GEAR
HOUSING
1. Remove drive shaft needle bearings from gear

Dee. 1960

housing with Bearing Mandrel (91-24273).

. Place mandre! in drive shaft end of gear housing

cavity.

Press bearing out with arbor press. (Figure 7)

. REMOVING SHIFT SHAFT AND CAM
L

Remove 3/32”" allen screw which holds shift
shaft bushing in place.

. Place shift shaft in vise. Use jaw protectors so

that spline will not be damaged.

. Tap gear housing lightly with rawhide mallet to

remove

shift shaft, shift shaft bushing and
shift cam.

All parts now should be washed in cleaning
solvent and inspected for wear, replacing those
which are worn, not useable or damaged.

Section III - Lower Unit
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Merc 60 Gear Housing Assembly Complete
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Gear Housing Ass'y
Stud

Stud

Bearing, roller
Pin, dowel

Seal, rubber
Screen

Washer

Screw

Washer

Screw

Shaft, shift
Ring, retaining
Bushing Assembly
..0.' Ring

Oil Seal

Screw

Gear, pinion
Tab Washer
Screw

Drive Shoft

Shim

Bearing, ball
Ring, retaining
Shim

Water Pump H’s'g
“0" Ring

0il Seal

Seal

Tube

Insert

Pin, impel. drive
Impeller, w.p.
Plate, face
Washer, wave
Water Pump Cover
Seal

Oil Seal

Nut

Ring, rubber
Sleeve, guide

(Lo lad Riﬂg, upper

Section III - Lower Unit
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Gear Housing Ass'y
Cam, shift
Follower, eam
Slide, cross pin
Spring, compress.
Shim

Bearing, ball
Forward Gear Ass'y
Bearing, roller
Ratchet, sl. clutch
Pin, cross

Ring, retaining
Shaft, propeller
Reverse Gear Ass'y
Washer, thrust
Bearing, ball

Shim

IIO" Ring

Bearing Carrier Ass’y
Bearing, roller

Qil Seal

Washer

Cover, gear h's'g
Collar, guide
Propeller Ass'y
Washer, spline
Washer, prop. nut
Nut, prop. retain,

A}

®@® T ®OOE0 ©® ©OOO®

470

i

4

0
® éﬁol
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Mere 60 Gear Housing Assembly Complete (Continued)
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MERC 200-110-60-39 FULL GEAR SHIFT

REASSEMBLY

A. REPLACING NEEDLE BEARING IN GEAR HOUSING

1.

10.

11.

13.

B. INSTALLING DRIVE SHAFT
1.

[S+]

Section III - Lower Unit

. Replace shims which were

. Install new needle bear-

. Press ball bearing onto

. Place

. Place drive shaft in vise

Install drive shaft bearing cartridge into gear
housing with Bearing Mandrel (C-91-24273). (Figure
7)

. Press drive shaft needle cartridge bearing in

until bearing is recessed evenly on shoulder
between upper drive shaft cavity and lower gear
cavity. Always press against the numbered side
of cartridge type bearing. Numbered side of car-
tridge must face up.

. Place gear housing in vise between 2 blocks of

soft wood at thin section of gear housing so that
gear cover end is up.

. Insert shifting cam into gear housing with notches

up and to right when viewing in from skeg. Cam
operates to left.

. Insert shift shaft lower half so that splines

engage
Short spline on shift shaft engages with shift
cam, and long spline on shift shaft engages with
upper shift shaft.

shifting cam splines inside housing.

. Install shift shaft bushing and tighten securely

with 3/32”" allen screw.

1

e3 i QuEaisE

removed originally from
under forward gear ass’y.

ing in forward gear (if
previously removed) with

Mandrel (C-91-24273).

forward gear.
Place gear and bearing
assembly into gearhousing

Place  propeller shaft
(ratchet end) into center
of forward gear assembly.

forward  gear
assembly into gear hous-
ing, using bearing carrier
as a guide.

Lubricate needle and ball
bearings in gear housing
with oil.

Place ball bearing on

drive shaft. (Figure 8)

Figure 8. Installing
Drive Shaft
Ball Bearing

loosely, tapping against
pinioned spline end until
bearing seats.

. Replace locking ring on drive shaft to hold ball

bearing in place.

Place shims as required, or as previously re-
moved, into drive shaft ball bearing recess in
gear housing.

Before seating drive shaft and bearing, place
pinion gear on splined end of shaft, aligning with
splines in gear.

. Lubricate ball bearing and tap drive shaft as-

sembly to seat in gear housing.

. Place drive shaft in vise close to housing and

tighten screw at pinion with box end 3/8"
wrench. Bend tab washer dpown over side of
screw head to secure.

Remove drive shaft from vise and install skeg
of gear housing in vise between jaw protectors
or 2 blocks of soft wood with drive shaft facing
up.

Replace shims, as required, on top of drive shaft
bearing before replacing water pump base as-

sembly.

. INSTALLING WATER PUMP BASE AND BODY

ASSEMBLIES

1.

2.

o

10.

Master Service Manual

Place water pump base assembly in position in
gear housing.

There should be no play between bearing and
water pump base assembly when water pump
base assembly is depressed. Add or remove
shim as required. No play may be obtained by
over-shimming. Place a feeler gauge between gear
housing and water pump body. If gap measured
between gear housing and water pump body is
.010”" (.254mm), remove .010" shim; if .005"
(.127mm), remove .005" shim. This will give a
zero gap which is correct and shouldnot be altered.
Insert stainless water pump cartridge in water
pump body.

Place drive pin in drive shaft, holding in position
with dab of MULTIPURPOSE Lubricant(C-92-
35226).

Check condition of impeller closely and set in
place in water pump cartridge.

Turn drive shaft clockwise, at same time seating
impeller. Be sure that impeller drive pin is in
position in drive pin groove of impeller.

Replace stainless steel face plate, wave washer,
water pump cover assembly and water inlet

tube. (Figure 9)
Replace two 7/16”" locknuts and tighten evenly.

. Place plastic water tube guide in water pump

body recess.
Replace drive shaft slinger and drive shaft
llol, ring.
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D. REASSEMBLING PROPELLER SHAFT COMPO-
NENTS

1. Install cam follower spring and cam follower
slide inside hollow end of propeller shaft so
that holes in cam follower slide match hole in
propeller shaft.

2. Place sliding clutch onto propeller shaft and
install cam follower in end of propeller shaft.

3. Compress spring inside propeller shaft by pres-
sing on cam follower until holes in sliding
clutch, propeller shaft and cross pin slide all
line up.

4. Place cross pin thru sliding clutch, propeller
shaft and slide.

5. Install cross pin retaining ring around sliding

clutch. Do not over-stretch spring when installing.
6. Place propeller shaft assembly into forward
gear assembly in gear housing.

\

Figure 9. Installing Water Pump Body Assembly

11. Place gear housing in vise so that gear housing
cover is facing up. Use jaw protectors or wood
blocks so gear housing will not be marred.

12. Check forward gear lash (at least .003°" to .005”")
between forward gear and pinion gear at this
time. If too tight, remove forward shim until
correct back lash is obtained. If too much, add
shims ’til correct. Be sure that conical angle of
gears is true. Gears should fully engage each

Figure 11. Installing OQil Seals in Carrier
E. INSTALLING BEARING CARRIER

other on length of tooth. Shimming of drive shaft 1. Press roller bearing into bearing carrier from

ball bearing may be necessary to obtain correct rear of housing with Bearing Mandrel (91-24273).

back lash (.003" to .005’"), if unable to do so (Figure 10)

with forward gear shims. 2. Press oil seal into bearing carrier flush with
face of carrier, seal lips facing inward. (Figure

11)

Press large ball bearing into bearing carrier.
4. Replace large ““O” ring on outside diameter
bearing carrier and ball bearing thrust washer
on bearing carrier.

[

5. Press reverse gear into large ball bearing in
bearing carrier.
6. Install shims in gear housing.

Figure 12. Installing Bearing Carrier
Figure 10. Installing Roller Bearings in Carrier
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7. Install plastic guide tube (23-30960) over pro-
peller shaft to protect oil seals. Push bearing
carrier into gear housing until it seats against
ball bearing thrust ring. (Figure 12) Plastic
guide tube may be removed from propeller shaft.

NOTE: It is a good idea to keep one of these
plastic sleeves on hand to use as an oil seal
sleeve.

8. Coat threads of gear housing with Gasket Sealer
(92-28804) or Liquid Neoprene (92-25711) to
facilitate easy future removal of gear housing
cover.

9. Place gear housing cover washer on bearing
carrier shoulder.

10. Thread gear housing cover onto gear housing
and tighten in counterclockwise direction with
Gear Housing Cover Tool (91-30798).

11. Check gear lash by pulling out on drive shaft
and pushing in on propeller shaft. Rotate drive
shaft very lightly in both directions to feel gear
lash. No more than .003”" to .005"" play should
be allowed for proper operation. Add or remove
shims to obtain proper mesh.

12. Turn shift shaft clockwise until cam follower
is felt against first notch on shift cam. This is
forward gear.

F. JOINING GEAR HOUSING AND DRIVE SHAFT
HOUSING

(See Paragraph ““G”" for Long Shaft Models.)

1. If water inlet tube-to-powerhead is pulled out
when gear housing was removed, coat tube upper
end with MULTIPURPOSE Quicksilver Lubricant
so that it will slip easily into rubber seal in
bottom cowl and insert into recess in powerhead.

2. Place light coat of MULTIPURPOSE Lubricant
on bottom end of water tube.

3. Apply heavy coat of MULTIPURPOSE Lubricant
on drive shaft splines.

4. Check that shift control lever and lower unit
are in forward gear before installing gear housing.

5. Insert drive shaft into drive shaft housing,
aligning water tube with water pump body outlet
and drive shaft splines with crankshaft, then
sliding into place while joining housings. (Note:
Be careful that water inlet tube enters plastic
water tube guide in water pump body recess and
rubber seal in water pump cover.)

6. Place shift control lever in neutral, then in
forward to check that upper and lower shift shaft
splines are properly aligned.

7. Rotate propeller shaft by pulling lightly on
starter rope to cause drive shaft splines to
enter crankshaft splines. Upper and lower shift
shaft splines also must be aligned.

8. With 2 housings joined, install and tighten 2

elastic stop nuts.

Section IIT - Lower Unit

G. JOINING GEAR HOUSING AND DRIVE SHAFT HOUSING
“Long Shaft Models”

NOTE: If nylon block (31455) was dislodged when re-
moving lower unit, powerhead must be removed to re-
install nylon block on drive shaft of long shaft models.

1. Remove powerhead.
2. If water inlet tube-to-powerhead was pulled out when
gear housing was removed, coat tube upper end with
MULTIPURPOSE Quicksilver Lubricant,so thatit will
slip easily into rubber seal in bottom cowl,and insert
into recess.
3. Place light coat of MULTIPURPOSE Lubricant (92-
30239) on bottom end of water tube.
. Insert drive shaft part way into drive shaft housing.
. Reach through exhaust opening of bottom cowl and
install nylon block on drive shaft.
6. Join gear housing and drive shaft housin

U o

U¢

g
NOTE: Be careful that water inlet tube enters plastic
water tube guide in water pump body recess and
rubber seal in water pump cover.

7. Place shift control lever in neutral, then in forward
to check that upper and lower shift shaft splines are
properly aligned.

8. With 2 housings joined, install and tighten 2 elastic
stop nuts.

9. Before installing powerhead, check that nylon block
is in proper position. Nylon block should be wedged
lightly between drive shaft housing and drive shaft.
The radius side of the nylon block should face toward
rear of engine.

10. Apply heavy coat of MULTIPURPOSE Lubricant on
drive shaft splines.

11. Install powerhead.

12. Tum flywheel to align crankshaft splines and drive
shaft splines.

Water Pickup

T e

e
\ i

Air Vent Hole
\ Grease Filler Hole
\ .

/
/

Figure 13. Gear Case Lubrication

H. LOWER DRIVE UNIT LUBRICATION

1. Remove air vent screw and lubricant filler plug
which are located on starboard side of gear
housing, the vent screw just above anti-cavitation
plate, the filler plug either above or below anti-
cavitation plate.

[Sv]

. Insert Quicksilver Special Outboard Gear Lubri-
cant (92-29415 or 92-29409) tube into filler plug
hole and inject lubricant until excess lubricant

Master Service Manual Revised Dec. 1962 Page 93



starts to flow out of air vent screw hole, indi-

cating that housing is filled. (Figure 13)

. Replace air vent screw and filler plug, taking

special care that washer is in place under head
of each so that water will not leak past threads
and into gear housing.

I. INSTALLING PROPELLER (Figure 14)

1.

2

Place collar guide into propeller hub (shoulder
into recess of propeller).

Apply thin coat of MULTIPURPOSE Quicksilver
Lubricant (92-30239) on splines of propeller
shaft.

Align propeller hub splines with splines of
propeller shaft and slide propeller on shaft.
Tap into position if necessary.

. Replace splined washer and plain washer.

1722

Replace propeller nut and tighten with %
socket wrench.

Page 94 Master Service Manual

Quicksilver Propeller

Figure 14. Propeller Installation

WARNING: Use

of other than recommended

Quicksilver  Propellers will wvoid
warranty.

Revised Dec. 1962
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MERC 500-450-350(2-CYL.) FULL GEAR SHIFT
Jet Prop Exhaust Type Lower Unit
DISASSEMBLY

NOTE: Repair procedure, for gear housings with water
pickup in trim tab and gear housings with water pickup
in the gear housing strut, are parallel, except where
indicated.

REMOVING GEAR HOUSING FROM DRIVE SHAFT
HOUSING

1. Remove 2 hexagon head lock nuts which hold gear
housing assembly to drive shaft housing (leading
edge) .

2. Remove hexagon head lock nut located in center bot-
tom side of anti-cavitation plate.

3. Remove water pickup or trim tab under trailing edge of
anti-cavitation plate by removing plastic plug and
allen head screw from rear of drive shaft housing.

4. Remove hexagon head lock nut from inside trim tab
cavity.

=

5. Separate gear housing from drive shaft housing.

REMOVING PROPELLER SHAFT AND COMPONENTS
1. Drain EXTRA-DUTY Lubricant from gear housing by

removing filler hole screw and vent screw. (Figure 1)
Do not lose washers. Replace washers and screws
after draining.

——

Flushing
Hole

Air Vent
Hole

J;""s}

Grease
Filler Hole

Figure 1. Filler Hole and Vent Screw

2. Place gear housing assembly in vise between 2
blocks of soft wood to prevent marring surface.

3. Place a piece of wood flat between propeller and
anti-cavitation plate to prevent propeller from turning
while removing the propeller nut.

4. Remove propeller by removing propeller nut (right hand
thread) , splined washer, propeller and thrust hub and
backing washer.

5. At this time, lash between gears should be checked
for future reference. Pull on drive shaft with one hand
and push on propeller shaft with other. Refer to back-
lash later in Paragraph 12, Column 2, Page 99.

6. Remove gear housing cover and washer with Gear
Housing Cover Tool (91-30291A2). Place tool over

Section III - Lower Unit
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Figure 2. Removing Gear Case Cover

end of propeller shaft and set tool into cover, tuming
counterclockwise (right hand thread) to loosen. (Fig-
ure 2) If tight, strike handle of tool with mallet to
loosen.

7. Bearing carrier assembly can be removed while re-
moving propeller shaft. Place propeller shaft in vise
between 2 pieces of soft wood. Shaft assembly then
can be removed by tapping lightly and evenly on skeg
of gear housing with a mallet. Remove key from key-
way from inside bottom of gear housing.

8. Remove propeller shaft from bearing carrier.

9. Remove reverse gear and ball bearing from bearing
carrier with 91-27780 tool, as shown in Figure 3.

Figure 3. Pulling Reverse Gear from Bearing Carrier

10. Remove ‘0 ring from carrier.
11. Press or tap roller bearing and seal from carrier

with Driver Head (91-37311) . (Figure 4)

DISASSEMBLY OF PROPELLER SHAFT AND GEAR
ASSEMBLY

1. Use screwdriver to detach retaining ring from sliding
clutch. Do not over-stretch, or ring will lose its shape
and tension.

Remove sliding clutch from propeller shaft by setting
cam follower in place in end of propeller shaft. Press

[SV]
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Figure 4. Pressing Bearing out of Carrier

against cam follower and, with small punch, push
cross pin out of sliding clutch.

3. Sliding clutch now is free to be removed from propeller
shaft, with cross pin slide and spring dropping free
from inside of propeller shaft.

4. Remove lower reverse locking cam from shift shaft
bushing. Remove shift shaft bushing, using Shift
Shaft Tool (91-23033) (Figure 5), and pull shift shaft
out of gear housing. Shifting cam then will fall out of
gear housing.

Figure 5. Removing Shift Shaft Bushing

REMOVE WATER PUMP

1. Set gear housing in vise in upright position with skeg
held between blocks of wood.

2. Remove centrifugal slinger from drive shaft.

3. Remove water pump body assembly.

4. Remove water pump insert, impeller and impeller pin
along with water pump body, gasket, water pump face
plate and gasket face plate to gear housing and oil
seal.(Figure 6)

5. Check impeller and water pump insert closely for wear
or damage.

6. Remove flushing screw, seal and gasket to allow
water pump base assembly to be lifted out.

NOTE: Water pump base in late style gear housing
has a threaded hole, located next to forward stud, to
aid removal. Install a 10-24 screw and turn in until
water pump base is forced away from gear housing.

Page 96
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. Remove “0” ring and oil seal from base plate assem-
bly and watch for shims under base assembly.

NOTE: Gear housing with water intake in strut has
an additional gasket located between water pump
base and gear housing.

Stainless Steel
Face Plate—+=~""— =

Figure 6. Removing Water Pump Assembly
REMOVING DBRIVE SHAFT AND COMPONENTS

1. Place drive shaft in vise as close to gear housing as

possible.

Bend back tab washer and remove pinion screw from

drive shaft with box-end wrench (right hand thread) .

3. To loosen drive shaft, hold gear housing in one hand
and tap lightly on gear housing with rawhide mallet.

4. Observe any shims under drive shaft ball bearing.

5. Remove ball bearing retaining ring with snap ring
pliers.

6. Ball bearing can be removed from drive shaft by
placing against open vise jaws and tapping on splined

end of drive shaft with a mallet. (Figure 7)

(8]

Figure 7. Removing Ball Bearing from Drive Shaft
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Figure 8. Removing Cup from Gear Housing

7. Remove forward gear and bearing assembly from gear
housing.
8. Remove bearing cup from gear housing with Slide Ham-

mer Puller (91-34569A1) . (Figure 8)
REMOVING NEEDLE BEARINGS FROM GEAR HOUSING

1. Remove drive shaft needle bearings from gear housing

with Driver Head (91-37312) .

o]

. Place tool in drive shaft end of gear housing cavity.

Press bearing out with arbor press or tap on tool with
heavy mallet to remove bearing. (Figure 9)

This completes disassembly of gear housing. All parts
now should be washed in cleaning solvent and in-
spected for wear, replacing those which are worn, not
useable or damaged.

Figure 9. Removing Drive Shaft Needle Bearing from
Gear Housing
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40
39
38
4
42
11 Cam, upper 27 Gasket, upper
12 Drive Shaft 28 Impeller, woter pump
13 Shim 29 Pin, impeller drive
) e 14 Bearing, ball 30 Water Pump Body Assy.
4 s/ ﬁ 15 Ring, snap 31 Insert
42 16 Shim 32 Oil Seal
17 Gear, pinion 33 Lockwasher
18 Tab Washer 34 Nut
19 Screw 35 Seal
20 Gasket 36 Ring, rubber
21 “0’* Ring 37 *“0" Ring, upper
1 Gear Housing Assembly 6 Clip, retaining 22 Water Pump Base Assy. 38 Screw
2 Stud 7 *0’’ Ring 23 0il Seal 39 Gasket
3 Stud 8 Bushing Assembly 24 Dowel Pin 40 Seal
4 Bearing, roller 9 Oil Seal 25 Gasket, lower 41 Screw
5 Shaft, shift - lower 10 Cam, lower 26 Plate, face 42 Washer

Merc 500-450-350 (2-Cyl.) Full Gear Shift Jet Prop Exhaust
Gear Housing Assembly — Drive Shaft Components
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1 Gear Housing Assembly
43 Cam, shift
44 Follower, cam
45 Slide, cross pin
46 Spring, compression
47 Shim
48 Forward Gear Assembly
49 Bearing, roller
50 Tapered Roller Bearing Assy.
51 Cup
52 Ratchet, sliding clutch
53 Pin, cross
54 Ring, retaining
55 Shaft, propeller
56 Reverse Gear Assembly
57 Washer, thrust
58 Bearing, ball
59 Shim
60 ey Ring
61 Bearing Carrier Assembly
62 Bearing, roller
63 O0il Seal

64
65
66
67
68
69
70
71
72
73
74
75

Key, locating
Washer

Cover

Washer, backing
Thrust Hub & Washer Assy.
Washer, cupped
Washer, splined
Nut, propeller
Trim Tab

Screw

Nut

Nut

®

53

52

54

48 S
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Merc 500-450-350 (2-Cyl.)
Full Gear Shift Jet Prop Exhaust
Gear Housing Assembly --
Propeller Shaft Components
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MERC 500-450-350(2-CYL.) FULL GEAR SHIFT
Jet Prop Exhaust Type Lower Unit

REASSEMBLY

NOTE: Repair procedure, for gear housings with water
pickup in trim tab and gear housings with water pickup
in the gear housing strut, are parallel, except where
indicated.

REPLACING NEEDLE BEARING IN GEAR HOUSING

1.

2

10.

5% [

12.

13.

14.

Install drive shaft bearing cartridge into gear housing

with Driver Head (C-91-37312). (Figure 9)

. Press drive shaft needle cartridge bearing in until

bearing is recessed evenly on shoulder between upper
drive shaft cavity and lower gear cavity. Always press
against the numbered side of cartridge type bearing.
Numbered side of cartridge must face up.

. Replace shims, which were removed originally, from

forward gear bearing cup of gear housing.

. Place bearing cup on Driver Cup Tool (C-91-31361)

with tapered end of cup against driver cup.

. Set cup with tool into gear housing bearing should-

er and place propeller shaft (ratchet end) into center
hole of driver cup.

. Place bearing carrier assembly into housing to act as

a guide to hold shaft straight when pressing cup into
position.

. Press forward gear roller bearing outer cup into gear

housing.

. Lubricate needle and roller bearings in gear housing

with oil.

. Place gear housing in vise between jaw protectors at

thin section of gear housing so that gear cover end is
up.

Insert shifting cam into gear housing with notches up
and to left when viewing in from skeg. Cam operates
to right.

Insert shift shaft lower half so that splines engage
shifting cam splines inside housing.

Install shift shaft bushing and tighten securely with
Shift Shaft Tool (C-91-23033).

Press roller bearing onto forward gear (taper of bear-
ings to face away from gear) .

Place gear and bearing assembly into bearing outer
cup.

INSTALLING DRIVE SHAFT

1. Place ball bearing on drive shaft.

2. Place drive shaft in vise loosely, tapping against
pinioned spline end until bearing seats. (Figure 10)

3. Replace locking ring on drive shaft to hold ball bear-
ing in place.

4. Place shims as required, or as previously removed,
into drive shaft ball bearing recess in gear housing.

5. Before seating drive shaft and bearing, place pinion
gear on splined end of shaft, aligning with splines in
gear.

6. Lubricate ball bearing and tap drive shaft assembly
to seat in gear housing.

Page 100 Master Service Manual
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. Place drive shaft in vise close to housing and install

tab washer and pinion screw.

. Tighten pinion screw securely and bend tab washer

to secure pinion screw.

. Remove drive shaft from vise and install skeg of gear

housing in vise between 2 blocks of wood or jaw pro-
tectors, with drive shaft facing up.

Replace shims, as required, on top of drive shaft
bearing before replacing water pump base assembly.

Figure 10. Installing Ball Bearing on Drive Shaft
INSTALLATION OF WATER PUMP BASE AND BODY
ASSEMBLIES

Place seal in water pump base assembly with lips
facing down.

NOTE: On later model 4-cylinder gear housing, water
pump base has 2 oil seals. Upper oil seal is installed
with lips facing up. Lower seal is installed with lips
down.

. Place water pump base assembly in position in gear

housing.
NOTE: Gear housing with water intake in strut re-
quires a gasket between water pump base and gear
housing.

. There should be no play between bearing and water

pump base assembly when water pump base assembly
is depressed. Add or remove shims as required. No
play may be obtained by over-shimming. Place a feeler
gauge between gear housing and water pump body. If
gap measured between gear housing and water pump
body is .010", remove .010’° shim; if .005"’, remove
.005"" shim. This will give a zero gap which is correct
and should not be altered.

. Install water pump base-to-face-plate gasket and re-

place stainless face plate. (Figure 11)

NOTE: Gear housing with water intake in trim tab
must have water intake tube installed in water pump
base before installing stainless steel face plate.

. Place drive pin on drive shaft, holding in position

with dab of MULTIPURPOSE Lubricant (C-92-35226).
Check condition of impeller closely and set in place
over drive shaft.

. Insert stainless water pump cartridge in water pump

body and place water pump body-to-face-plate gasket
on water pump body. (Figure 11)

Section III - Lower Unit



Stainless Steel

10.
11.
12.

13.

Slinger—

Impeller—

—_—

Face Plate—=  —.

Figure 11. Installing Water Pump Assembly

. Slide water pump body assembly over drive shaft and

impeller. (Figure 11)

. Turn drive shaft clockwise and press water pump body
assembly into place, at same time seating impeller.

Be sure that impeller drive pin is in position in drive
pin groove of impeller.

Replace lock washers and tighten nuts.

Replace drive shaft slinger.

Place gear housing in vise so that gear housing cover
is facing up. Use jaw protectors or wood blocks so as
not to mar gear housing.

Check forward gear lash (at least .003’” to .005”") be-
tween forward gear and pinion gear at this time. If too
tight, remove forward shim until correct back lash is
obtained. If too much, add shims ‘til correct. Be sure
that conical angle of gears is true. Gears should fully
engage each other on length of tooth. Shimming of
drive shaft ball bearing may be necessary to obtain
correct back lash (.003”’-.005"") , if unable to do so
with forward gear shims.

REASSEMBLING PROPELLER SHAFT COMPONENTS

1.
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Install cam follower spring and cam follower slide
inside hollow end of propeller shaft so that holes in
cam follower slide match hole in propeller shaft.
Place sliding clutch onto propeller shaft and install
cam follower in end of propeller shaft.

. Compress spring inside propeller shaft by pressing on

cam follower until holes in sliding clutch, propeller
shaft and cross pin slide all line up.

. Place cross pin thru sliding clutch, propeller shaft

and slide.

- Install cross pin retaining ring around sliding clutch.

Do not over-stretch spring when installing.

6.

Place propeller shaft assembly into forward gear
assembly in gear housing.

INSTALIATION OF BEARING CARRIER

1

12.

13.

14.

15.
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Press or tap roller bearing into bearing carrier from
rear of housing with Driver Head (91-37311) . (Fig-
ure 12)

. Press oil seal in to seat on shoulder in front of roller

bearing with lip of seal facing in.

. Press large ball bearing into bearing carrier.
. Replace large ““O” ring on outside diameter bearing

carrier and ball bearing thrust washer on bearing
carrier.

. Press reverse gear into large ball bearing in bearing

carrier.

. Install shims in gear housing.
. Push bearing carrier into gear housing until it seats

against ball bearing thrust ring.

. Place key in keyway in bearing carrier and bottom of

gear housing.

. Coat threads of gear housing with Gasket Sealer

(92-28804) or Liquid Neoprene (92-25711) to faci-
litate easy future removal of gear housing cover.

. Place gear housing cover washer on bearing carrier

shoulder.

. Thread gear housing cover onto gear housing and

tighten in clockwise direction with Gear Housing
Cover Tool (91-30291A2) .

Check gear lash by pulling out on drive shaft and
pushing in on propeller shaft. Rotate drive shaft very
lightly in both directions to feel gear lash. No more
than .003"" to .005”" play should be allowed for
proper operation. Add or remove shims to obtain
proper mesh.

Figure 12 Installing Roller Bearings in Carrier

Turn shift shaft counterclockwise until cam follower
is felt against first notch on shift cam. This is forward
ear.

‘%ith lower unit in forward gear, place reverse lock
cam on shift shaft.

NOTE: Shift shaft must be in forward gear position,
and the lower reverse lock cam installed with the 2
tabs aligned with left front stud. (Figure 13)

After replacing shift cam, lubricate heavily with
MULTIPURPOSE Lubricant (92-35226) .
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Figure 13. Installing Lower Reverse Lock Cam

JOINING GEAR HOUSING AND DRIVE SHAFT HOUSING

1. If water inlet tube-to-powerhead is pulled out when
gear housing was removed, coat tube upper end with
MULTIPURPOSE Quicksilver Lubricant so that it will
slip easily into rubber seal in bottom cowl and insert
into recess in powerhead.

2. Place light coat of MULTIPURPOSE Lubricant on
bottom end of water tube.

3. Apply heavy coat of MULTIPURPOSE Lubricant on
drive shaft splines.

4. Insert allen head water pickup or trim tab screw in
place on top of gear housing.

5. Check that shift control lever and lower unit are in
forward gear before installing gear housing.

6. Insert drive shaft into drive shaft housing, aligning
water tube with water pump body outlet and drive shaft
splines with crankshaft, then sliding into place
while joining housings. (Note: Be careful that water
inlet tube enters water pump body recess and rubber
seal in water pump cover.)

7. Place shift control lever in neutral, then in forward
to check that upper and lower shift shaft splines are
properly aligned.

8. Rotate propeller shaft to permit drive shaft splines to
enter crankcase splines. Upper and lower shift shaft
splines also must be aligned.

9. With 2 housings joined, install and tighten elastic
stop nuts.

10. Install water pickup or trim tab and tighten allen
head screw thru plastic plug hole in drive shaft
housing, then replace plastic plug.

LOWER DRIVE UNIT LUBRICATION

1. Remove filler hole screw from gear case, located as
shown in Figure 1. Be careful not to lose accompany-
ing washer.

. Place EXTRA-DUTY Quicksilver Outboard Gear Lub-
ricant (92-30295) tube end in filler hole.

3. Remove air vent screw from air vent hole just above
anti-cavitation plate, being careful not to lose accom-
panying washer. (Figure 1)

4. Inject EXTRA-DUTY Lubricant into gear case (Fig-

Sy}
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ure 14) until excess lubricant starts to flow out of
air vent screw hole.

5. Replace air vent screw and washer into air vent hole
and tighten before removing tube from filler hole,
when hole is in position as shown in Figure 1. This
will create an airlock and hold oil in gear case until
filler hole screw is replaced.

6. Remove tube end from filler hole.

7. Replace screw and washer into filler hole and tighten.

Figure 14. Gear Case Lubrication

INSTALLATION OF TEST WHEEL
1. Before installing Test Wheel (48-32618A1) , first re-

move water pickup or trim tab from under anti-cavita-
tion plate.

2. When replacing water pickup, be sure to install a new
gasket if old gasket is damaged.
NOTE: Always be sure that your test tank is kept
clean to prevent clogging of engine’s water intake.

Backing

Washer,
= Propeller
Nu
;‘-f e
= i 0
Thrust Hul
Quicksliver
Propeller Splined
Washer

Figure 15. Propeller Installation

INSTALLING PROPELLER (Figure 15)

1. Replace backing washer, then place thrust hub and
washer assembly into propeller hub (shoulder into
recess of propeller) .

2. Apply thin coat of MULTIPURPOSE Quicksilver Lub-
ricant (92-35226) on splines of propeller shaft. (Fig-
ure 15)

3. Align propeller hub splines with splines of propeller

shaft and slide propeller on shaft. Tap into position

if necessary.

Replace splined washer.

Replace propeller nut and tighten with adjustable

wrench.

WARNING: Use of other than recommended Quick-

silver Propellers will void warranty.

O o
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HEAVY DUTY WATER PUMP KIT

Installation

REMOVAL

1.

2.

Remove water pump body assembly, impeller, impeller
drive pin, face plate and water pump base assembly*,
and discard.

Carefully clean gasket surface of gear housing.

INSTALLATION

1.

Install pump base to gear housing gasket*, water pump
base assembly*, base to plate gasket, face plate and
plate to body gasket. Be sure that pump base is down,
fully seated in gear housing. (NOTE: Loosen oil vent
screw if air lock makes this difficult.) Squirt a little
oil on the pump base oil seal after installation.

. Place gear housing in a vise so that drive shaft is

horizontal.

3. Using FRESH solvent (lacquer thinner is excellent)

and a clean cloth, clean the drive shaft from the face
plate up to the end of the spline. Also, clean the
impeller insert and drive pin. Avoid getting solvent on
the pump base oil seal. Wipe all cleaned surfaces dry.

*Change required only on those kits whichinclude a new

1.

2.
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water pump base. On those kits which do not include a
new water pump base it will be necessary to install
the new longer dowel pins in the old water pump base.

11.

12.

. Snip off one end of Type HV Loctite (C-92-36088)

tube. Rotate drive shaft so that the flat is up. Squeeze
about half the contents of the tube on the flat. Smear
this Loctite evenly on the rest at the shaft section on
which the impeller will ride. With the flat on the shaft
up, squeeze the balance of the Loctite onto the flat.

- Roll the drive pin in this puddle on the flat and leave

it centered in the flat.

. Slip the impeller onto the shaft with the keyway up so

that it will align with drive pin. Slowly push impeller
down to the face plate.

. Rotate the impeller back and forth several times, as

far as the drive pin will allow, to thoroughly wet the
impeller insert with the Loctite.

. Wipe off any excess Loctite which appears above the

impeller.

. Install pump body and fastening nuts and screw.
. Lookingdown the drive shaft from the spline end, rotate

the shaft clockwise at least one turn to seat the drive
pin in the driving direction.

Allow gear housing to remain in a horizontal position
at room temperature or warmer (not to exceed 120° F

[[49° C7]) for 12 hours.

Gear housing assembly now can be reinstalled.

TRIM TAB INSTALLATION

Remove plug located in drive shaft housing directly
above trim tab.

Loosen socket head screw, located in drive shaft
housing, with an allen wrench until trim tab can be
removed.

. Scrape small area of gear housing surface, that touches

trim tab, down to bare metal.

IMPORTANT: In order to be effective, new trim tab
must make good contact with surface to whick it is
being fastened.

Master Service Manual

4,

5.

Place new trim tab in position and thread socket head
screw into it. Before tightening screw, place trim tab
in position that old tab was in before removal.

NOTE: Trim tab should be positioned so that steering
wheel will turn with equal ease in each direction at
cruising speed. If boat turns more easily to right than
to left, loosen socket head screw and move trim tab
trailing edge to the right. Reverse procedure if boat
turns more easily to left than right.

Tighten socket head serew securely and replace plug.
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IGNITION - GENERAL INFORMATION

I. GENERAL DESCRIPTION

The ignition system on Mercury motors is comprised
of the following:

A. A self-contained electrical generating unit called 1)
magneto, or 2) distributor.

B. Spark plugs.
II. MAGNETO

A. Parts

The magneto, itself, is made up chiefly ofan armature
base, often called the stator plate, with the coils, con-
densers and breaker point assemblies mounted on the
base. A permanent magnet mounted inside the flywheel
or a magnet rotor complete the assembly. (See Figure 1.)

BREAKER CaMm ON  STORX
B S S i

FIGURE 1
Flywheel Type Magneto (Phelon)

B. Function

The magneto requires no assistance from any outside
source of eletricity, such as adry cell or storage battery
to produce essential starting energy. The electrical
energy produced by the rotation of the flywheel on the
magneto is imparted to the spark plugs to complete com-
bustion in the cylinders for continuous motor operation.

C. Operation

In actual operation, the magneto functions very
simply. In rotating, the flywheel’s permanent magnet
pole pieces pass over the pole shoes of the coil lamina-
tions, thus setting up a magnetic field of induced current
to flow through the coil. (See Figure 2.) The coil actually
consists of 2 coils, one inside 