
3-10 POWERHEAD 

cause leakage. Replace the reed block or 
plate if it is damaged. 

After new reeds have been installed, and 
the reed stop and attaching screws have 
been tightened to the required torque value, 
check the new reeds as outlined in the 
following paragraphs. 

Check to be sure the reeds are not 
preloaded. They should not adhere to the 
block or plate, and still the clearance be
tween the reed and the block surface, should 
not be more than 0.010" (0.254 mm). DO 
NOT remove the reeds, unless they are to be 
replaced. ALWAYS replace reeds in sets . 
NEVER turn used reeds over to be used a 
second t ime. 

Lay the reeds on a flat surface and 
measure all the reed stops. If there is a 
great difference between the stops, the en
tire reed stop assembly should be replaced. 
Any at tempt to bend and get all the stops 
equal and level would be almost impossible. 

INSTALLATION 

Procedures to install the reeds to the 
powerhead will be found in Section 3-14, 
Cylinder Block Service, under Reed Box 
Installation. 

Using a feeler gauge to measure the clearance 
between the reed tip and the reed plate. 
3-6 BYPASS COVERS 

On some small horsepower units the 
powerhead does not contain bypass covers. 
The bypass cover actually covers the pas
sageway the fuel travels from the crankcase 
up the side of the powerhead and into the 
cylinder. 

Seldom does a bypass cover cause any 
problem. On some models, a fuel pump may 
be attached to one of the bypass covers. 

During a normal overhaul, the bypass 
covers should be removed, cleaned, and new 
gaskets installed. Identify the covers to 
ensure installation in the same location 
from which they are removed. 

BYPASS; 
COVER 

Close view showing the dimple on the reed plate. 
The reed leaves must straddle the dimple and be 
centered over the openings for proper operation. 

Removing f/i" bypass cover from a typical power-
head. 
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INSTALLATION 

Procedures to install the bypass covers 
to the powerhead will be found in Section 3-
1*, Cylinder Block Service, under Bypass 
Cover and Exhaust Cover Installation. 

3-7 EXHAUST COVER 

The exhaust covers are one of the most 
neglected items on any outboard engine. 
Seldom are they checked and serviced. 
Many times an engine may be overhauled 
and returned to service without the exhaust 
covers ever having been removed. 

One reason the exhaust covers are not 
removed is because the attaching bolts us
ually become corroded in place. This means 
they are very difficult to remove, but the 
work should be done. Heat applied to the 
bolt head and around the exhaust cover will 
help in removal. However, some bolts may 
still be broken. If the bolt is broken it must 
be drilled out and the hole tapped with new 
threads. 

The exhaust covers are installed over the 
exhaust ports to allow the exhaust to leave 
the powerhead and be transferred to the 
exhaust housing. If the cover was the only 
item over the exhaust ports, they would 
become so hot from the exhaust gases they 
might cause a fire or a person would be 
severely burned if they came in contact 
with the cover. 

INNER 

Removing the inner plate from a 40hp, 50hp, 55hp, or 
60hp powerhead. 
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INNER 
yPLATE 

\ 
EXHAUST 
COVER 

The inner exhaust plate and exhaust cover from a 
40hp, SOhp, 55hp, or 60hp powerhead. 

Therefore, an inner plate is installed to 
help dissipate the exhaust heat. Two gas
kets are installed — one on either side of 
the inner plate. Water is channeled to 
circulate between the exhaust cover and the 
inner plate. This circulating water cools the 
exhaust cover and prevents it from becom
ing a hazard. 

On some early model outboards, the 
inner plate was constructed of aluminum. 
Unfortunately, the aluminum would corrode 
through, especially in a salt water 
enviroment, and then water could enter the 
lower cylinder and cause a powerhead 
failure. The accompanying illustration 
clearly shov/s an inner plate corroded 

Removing the exhaust cover from an early power-
head. 
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3-12 POWERHEAD 

through, allowing water to enter the lower 
cylinder. To correct this corrosion problem, 
the inner plate is now made of stainless 
steel material . 

A thorough cleaning of the inner plate 
behind the exhaust covers should be per
formed during a major engine overhaul. If 
the integrity of the exhaust cover assembly 
is in doubt, replace the complete cover 
including the inner plate. 

On powerheads equipped with the heat / -
electric choke, a baffle is installed on the 
inside surface of the inner plate. This 
baffle is heated from the engine exhaust 
gases. Air passing through the baffle heats 
the choke and allows the choke to open as 
engine temperature rises. 

CLEANING 

Clean any gasket material from the cov
er and inner plate surfaces. Check to be 
sure the water passages in the cover and 
plate are clean to permit adequate passage 
of cooling water. 

Inspect the inlet and outlet hole in the 
powerhead to be sure they are clean and 
free of corrosion. The openings in the 
powerhead may be cleaned with a small size 
screwdriver. 

Clean the area around the exhaust ports 
and in the webs running up to the exhaust 
ports. Carbon has a habit of forming in this 
area. 

Removing the inner plate from an early powerhead. 
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Procedures to install the exhaust covers 
will be found in Section 3-14, Cylinder Block 
Service, under Bypass Cover and Exhaust 
Cover Installation. 
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TOP SEAL 3-13 

3-8 SEAL — TOP AND BOTTOM 

The top seal maintains vacuum and pres
sure in the crankcase at the top cylinder. 

REMOVAL 

This seal can only be removed using one 
of two methods. 

The first, is by using a special puller 
while the powerhead is still assembled. If 
the puller is used, thread the end of the 
puller into the seal. After the puller is 
secured to the seal, remove the seal from 
the powerhead by tightening the center 
screw on the puller. DO NOT a t tempt to 
use any other type of tool to remove this 
seal or the powerhead flanges will be dam
aged. If the flanges are damaged, the block 
must be replaced. 

The second method is to remove the seal 
during powerhead disassembling. After the 
crankcase cover has been removed, the seal 
will be loose and can be easily removed by 
holding onto the bearing and prying the seal 
out. 

INSTALLATION 

To install the seal with the powerhead 
assembled, coat the outside diameter of the 

Pressing a new seal into a bearing. 
seal with OMC Seal Compound. Use the 
special tool to tap the seal EVENLY into 
place around the crankshaft. 

If the powerhead has been disassembled, 
a socket or other similar type tool of equal 
diameter as the seal may be used to tap it 
into the bearing. If the powerhead beinq 

. ^ * ^ A ; n ^ » * 

* 

* TOP 
: /SEAL 

"•t** 

LOWER 
SEAL 

Using the proper tools to install the top seal. Powerhead lower seal installed on the driveshaft. 
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3-14 POWERHEAD 

serviced does not have the seal in the bear
ing, lay the seal in the recess of the block. 
When the crankcase cover is installed, the 
seal will be in place. 

BOTTOM SEAL 

The bottom seal has equal importance as 
the top seal. This seal is installed to 
maintain vacuum and pressure in the lower 
half of the crankcase for the lower cylinder. 

The bottom seal will vary, depending on 
the model engine being serviced. The fol
lowing procedures and accompanying illus
trations cover the most common Johnson/-
Evinrude bottom seal installed. 

Seal Mounted on the Driveshaf t 
When the powerhead is removed, observe 

around the driveshaft at the lower end, and 
the seal will be visible. The seal consists of 
a gasket, plate, an O-ring, lower seal 
bearing, spring, washer, and a pin. The pin 
is installed through the driveshaft and holds 
the seal upward and in place. 

As the powerhead is lowered down over 
the driveshaft during installation, the seal is 
held in place and will hold the vacuum and 
pressure created when the engine is operat
ing. 

Removal 
With the powerhead assembled, it is a 

simple mat ter to reach into the exhaust 
housing and remove the seal and then re
place the gasket and O-ring. Check the 
spring, to be sure it is not distorted, and the 
washer for damage. 

Seal Mounted on the Crankshaft 
This bottom seal prevents exhaust fumes 

from entering the crankcase, and holds pres
sure and vacuum inside. The seal consists of 

Using a pair of Truarc pliers to remove the snap ring 
from the crankshaft. 

Removing the O-ring from the quadrant ring. These 
two items form the bottom crankshaft seal. 

a quadrant ring, O-ring, retainer washer, 
spring, another washer, and a snap ring. 

Removal 
To remove this seal from the lower end 

of the crankshaft, use a pair of Tru-arc 
pliers and CAREFULLY remove the snap 
ring. TAKE CARE not to lose any of the 
parts due to the spring pressure against the 
snap ring. Notice how the quadrant O-ring 
fits inside the seal. This ring is also remov
able. Observe how the seal has a raised 
edge on one side. This raised edge MUST 
face upward when the seal is installed. 

INSPECTION 

Check to be sure the spring has good 
tension. Check to be sure the washers are 
not distorted. The quadrant ring should be 
DISCARDED and a new one installed. 

Good shop practice dictates the quadrant 
seal be replaced each t ime the lower seal is 
serviced. 

Check the groove in the lower end of the 
crankshaft where the truarc ring fits. If the 
groove is not clean, the ring will snap out 
and the lower sealing qualities will be lost. 
If the groove is badly corroded, the crank
shaft must be replaced. 

A new O-ring and quadrant ring are installed onto 
the crankshaft with the raised edge of the quadrant ring 
facing UPWARD when installed. 
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LOWER 
SEAL 

At* V 

/ 

VKt. 
Remove the seal and O-ring from the cap of a 40hp, 

50hp, 55hp, or 60hp powerhead. 

Seal in a Cap 
Many of the larger horsepower 

powerheads have the seal installed in a cap. 
The cap is bolted to the bottom of the 
powerhead. The four bolts securing the cap 
must be removed before the crankcase 
cover can be removed. The cap is then 
removed after the cover has been removed 
from the cylinder block. The seal can be 
punched out and new ones installed without 
difficulty. 

3-9 CENTERING PINS 

All Johnson/Evinrude outboard engines 
have at least one, and in most cases two, 
centering pins installed through the crank-
case cover. These pins index into matching 
holes in the powerhead block when the 
crankcase cover is installed. These pins 
center the crankcase cover on the power-
head block. 

CENTERING 
PIN 

Cylinder block with the two centering pins installed. 

CENTERING 
PIN 

Removing a centering pin from the cylinder block. 

The centering pins are tapered. The pins 
must be carefully checked to determine how 
they are to be removed from the cover. In 
most cases the pin is removed by using a 
center punch and tapping the pin towards 
the carburetor or intake manifold side of 
the crankcase. 

When removing a centering pin, hold the 
punch securely onto the pin head, then 
strike the punch a good hard forceful blow. 
DO NOT keep beating on the end of the pin, 
because such action would round the pin 
head until it would not be possible to drive 
it out of the cover. 

Centering pins are the first item to be 
installed in the cover when replacing the 
crankcase cover. 

3-10 MAIN BEARING BOLTS AND 
CRANKCASE SIDE BOLTS 

The main bearing bolts are installed 
through the crankcase cover into the power-
head block. Most engines have two bolts 
installed for the top main bearing, two for 
the center main bearing, and two for the 
lower main bearing. 

CENTER 
HA IN BOLT 

C*Y> :>' 

Removing the main bearing bolts from the power-
head. 
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3-16 POWERHEAD 

In many cases the upper and lower main 
bearing bolts are DIFFERENT lengths. 
Therefore, take time to tag and identify the 
bolts to ensure they will be installed in the 
same location from which they were remov
ed. 

The crankcase side bolts are installed 
along the edge of the crankcase cover to 
secure the cover to the cylinder block. 
These bolts usually have a 7/16" head and all 
must be removed before the crankcase cov
er can be removed. Remove the crankcase 
side bolts. 

Remove the main bearing bolts. Two 
bolts installed in the center are behind the 
reeds. Normally these two are not actually 
bolts, but Allen head screws. All six main 
bearing bolts must be removed before the 
crankcase cover can be removed. 

INSTALLATION 

Main bearing bolt and the crankcase side 
bolt installation is given in Section 3-14, 
Cylinder Block Assembling, under Main 
Bearing and Crankcase Side Bolt Installa
tion. 

3-11 CRANKCASE COVER 
REMOVAL 

After all side bolts and main bearing 
bolts have been removed, use a soft-headed 
mallet and tap on the bottom side of the 
crankshaft. A soft, hollow sound should be 
heard indicating the cover has broken loose 

Cylinder block after the crankcase cover has been 
removed. 

Removing the crankcase cover from a 40hp, 50hp, 
5Shp, or 60hp powerhead. 

from the crankcase. If this sound is not 
heard, check to be sure all the side bolts and 
main bearing bolts have been removed. 
NEVER pry between the cover and the 
crankcase or the cover will surely be dis
torted. If the cover is distorted, it will fail 
to make a proper seal when it is installed. 

Once the crankshaft has been tapped, as 
described, and the proper sound heard, the 
cover will be jarred loose and may be re
moved. 

CLEANING AND INSPECTING 

Wash the cover with solvent, and then 
dry it thoroughly. Check the mating surface 
to the cylinder block for damage that may 
affect the seal. 
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RODS AND PISTONS 3-17 

Crankcase cover with the labyrinth seal area clearly 
visible. 

Inspect the labyrinth seal grooves at the 
center main bearing area to be sure they are 
clean and not damaged in any manner. 

INSTALLATION 

Installation procedures for the crankcase 
cover are given in Section 3-14, Cylinder 
Block Service, under Crankcase Cover In
stallation. 

3-12 CONNECTING RODS 
AND PISTONS 

The connecting rods and their rod caps 
are a MATCHED s e t They absolutely MUST 
be identified, kept, and installed as a set. 
Under no circumstances should the connect
ing rod and caps be interchanged. There
fore, on a multiple piston engine, TAKE 
TIME AND CARE to tag each rod and rod 
cap; to keep them together as a set while 
they are on the bench; and to install them 
into the same cylinder from which they 
were removed as a set. 

ALIGNHENT 
DIMPLE 

Rod and rod cap with the two alignment dimples 
shown. 

ALIGNMENT. 
DIMPLE * 

Rod and rod cap with the alignment line marks 
shown. 

The connecting rod and its cap on 15 hp 
to early 40 hp engines are manufactured as 
a set —as a single unit. After the complete 
rod and cap have been made, two holes are 
drilled through the side of the cap and rod, 
and the cap is then fractured from the rod. 
Therefore, the cap must always be installed 
with its original rod. The cap half of the 
break can ONLY be matched with the other 
half of the break on the ORIGINAL rod. 

The rods and caps on the smaller horse
power engines are made of aluminum with 
babbitt inserts. These rods and caps are 
manufactured as two separate items. 

Inspect the rod and the rod cap before 
removing the cap from the crankshaft. Un
der normal conditions, a line or a dot is 

* V 

I 
A punch points to the fractured break of a rod and 

its cap. The rod and cap must be matched during 
installation. 
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3-18 POWERHEAD 

visible on the top side of the rod and the 
cap. This identification is an assist to 
assemble the parts together and in the prop
er location. 

Observe into the block and notice how 
the rods have a "trough". Also notice the 
hole in the rod near where the wrist pin 
passes through the piston. On many rods 
there is also a hole in the rod at the crank 
end. These two holes MUST ALWAYS face 
upward during installation. 

REMOVAL 

To remove the rod bolts from the cap, it 
is recommended to loosen each bolt just a 
li t t le a t -a- t ime and alternately. This proce
dure will prevent one bolt from being com
pletely removed while the other is still 
tightened to its recommended torque value. 
Such action may very likely warp the cap. 

Remove the bolts as described in the 
previous paragraph, and then CAREFULLY 
remove the rod cap to prevent loosing the 
needle bearings installed under the cap, if 
used. 

Remove the needle bearings and cages, 
if used, from around the crankshaft. Count 
the needle bearings and insert them into a 
separate container — one container for each 
rod, with the container clearly identified to 
ensure they will be installed with the proper 
rod at the crankshaft journal from which 
they were removed. 

&& ■•■4. & & 
Removing the bolts from the rod cap. 

Removing the rod cap from the rod. 

Tap the piston out of the cylinder from 
the crankshaft side. Immediately at tach the 
proper rod cap to the rod and hold it in 
place with the rod bolts. The few minutes 
involved in securing the cap with the rod 
will ensure the matched cap remains with 
its mating rod during the cleaning and as 
sembling work. 

Identify the rod to ensure it will be 
installed into the cylinder from which it was 
removed. 

Remove and identify the other rod caps, 
needle bearings and cages, and rods with 
pistons, in the same manner. 

DISASSEMBLING 

Before separating the piston from the 
rod, notice the location of the piston in 
relation to the rod. Observe the hole in the 
rod trough on one side of the rod near the 
wrist pin opening and another at the lower 
end. These holes must face toward the TOP 
of the engine during installation. 

Identifying word "LOOSE" on the inside of the piston 
skirt and the hole in the rod at the wrist pin end. The 
wrist pin must be driven from the loose side of the 
piston out the tight side, as described in the text. 
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RODS AND PISTONS 3-19 

Close view of a piston with the slanted edge and 
sharp edges identified. The piston can only be installed 
one way for proper operation. 

Observe the slanted edge and the sharp 
edge of the dome-type piston. The slanted 
edge MUST face toward the exhaust side of 
the cylinder and the sharp edge toward the 
intake side during installation. 

Pistons installed in the powerhead of a 40hp, 50hp, 
55hp, or 60hp unit. The word "UP" embossed on the 
piston must be at the top of the cylinder, as shown. 

If servicing a 40 hp, 50 hp, 55 hp, or 
60 hp powerhead, carefully observe the hole 
in the rod near the wrist pin and the 
relationship of the irregular cutouts in the 
piston skirt. Only in this position will this 
relationship exist. The rod and piston MUST 
be assembled in this manner or the engine 
will run VERY poorly. 

When the rod is installed to the piston, 
the relationship of the rod can only be one 
way. The rod holes must face upward and 
the piston must face as described in the 
previous paragraph, 

Observe into the piston skirt. On most 
model pistons, notice the "L" stamped on the 
boss through which the wrist pin passes. 
The letter mark identifies the "loose" side 

WORD 
"LOOSE" 

Pistons installed in the block of a 40hp, SOhp, 55hp 
or 60hp powerhead. The word "UPnembossed on the 
piston must be at the top of the cylinder, as shown. 

Piston with the word "LOOSE" embossed on the 
inside surface of the skirt. 
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3-20 POWERHEAD 

A broken rod, possibly caused by inadequate oil 
delivery or the powerhead operated in a RUNAWAY 
condition (excessive rpm under a "No Loos' condition). 
of the piston and indicates side of the piston 
from which the wrist pin must be driven out 
without damaging the piston. Some pistons 
may have the full word "LOOSE" stamped on 
the inside of the piston skirt. 

If the piston does not have the "L™ or the 
word"LOOSE"stamped, the wrist pin may be 
driven out in either direction. 

It may be necessary to heat the piston in 
a container of boiling water in order to 
press the wrist pin free. 

Remove the retaining clips from each 
end of the wrist pin. Some clips are spring 
wire type and may be worked free of the 
piston using a screwdriver. Other model 
pistons have a truarc snap ring. This type of 
ring can only be successfully removed using 
a pair of truarc pliers. 

Place the piston in an arbor press using 
the PROPER size cradle for the piston being 
serviced, and with the LOOSE side of the 
piston facing UPWARD. 

The wrist pin must be driven out FROM 
the loose side. This may not seem reason
able, but there is a very simple explanation. 

Removing the wrist pin Truarc snap ring from the 
piston. 
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Heating a piston in hot water to expand the metal 
slightly. 

By placing the piston in the arbor press 
cradle with the tight side down, and the 
arbor ram pushing from the loose side, the 
piston has good suport and will not be dis
torted. If the piston is placed in the arbor 
press with the loose side down, the piston 
would be distorted and unfit for further 
service. 

Removing the wrist pin using a holding block. 
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RODS AND PISTONS 3-21 

Many rods have a wrist pin bearing. 
Some are caged bearings and other are not. 
TAKE CARE not to lose any of the bearings 
when the wrist pin is driven free of the 
piston. 

Alternate Removal Method 
If the piston does not have the **L" or the 

word'LOOSE'Vtamped, the wrist pin may be 
driven out in either direction. 

If an arbor press or cradle is not avail
able, proceed as follows: Heat the piston in 
a container of very hot water for about ten 
minutes. Heating the piston will cause the 
metal to expand ever so slightly, but ease 
the task of driving the pin out. Assume a 
sitting position in a chair, on a box, what
ever. Next, lay a couple towels over your 
legs. Hold your legs tightly together to 
form a cradle for the piston above your 
knees. Set the piston between your legs 
with the "LOOSE "side of the piston facing 
upward. Now, drive the wrist pin free using 
a drift pin with a shoulder. The drift pin 
will fit into the hole through the wrist pin 
and the shoulder will ride on the edge of the 
wrist pin. Use sharp hard blows with a 

Removing the wrist pin using a drift pin. The piston 
can be supported between your legs as described in the 
text. 

NEEDLE 
BEARINGS 

- , . • 

BEARING/ > < 
CAGE ' 

Needle bearings and cages unfit for further service. 

hammer. Your legs will absorb the shock 
without damaging the piston. If this method 
is used on a regular basis during the busy 
season, your legs will develop black-and-
blue areas, but no problem, the marks will 
disappear in a few days. 

ROD INSPECTION AND SERVICE 

If the rod has needle bearings, the need
les should be replaced anytime a major 
overhaul is performed. It is not necessary 
to replace the cages, but a complete NEW 
set of needles should be purchased and in
stalled. 

Place each connecting rod on a surface 
plate and check the alignment. If light can 
be seen under any portion of the machined 
surfaces, or if the rod has a slight wobble on 
the plate, or if a 0.002" feeler gauge can be 
inserted between the machined surface and 
the surface plate, the rod is bent and unfit 
for further service. 

Rod, rod cap, wrist pin, and wrist pin bearing, after 
removal. 

Testing two rods at the wrist pin end for warpage. 

©2006 PDF Manual Master 



3-22 POWERHEAD 

Testing two rods at the rod cap end for warpage. 

Inspect the connecting rod bearings for 
rust or signs of bearing failure. NEVER 
intermix new and used bearings. If even one 
bearing in a set needs to be replaced, all 
bearings at that location MUST be replaced. 

Inspect the bearing surface of the rod 
and the rod cap for rust and pitting. 

Inspect the bearing surface of the rod 
and the rod cap for water marks. Water 
marks are caused by the bearing surface 
being subjected to water contamination, 
which causes "etching". The "etching" will 
worsen VERY rapidly. 

Inspect the bearing surface of the rod 
and rod cap for signs of spalling. Spalling is 
the loss of bearing surface, and resembles 

A crankshaft cleaned and ready for installation. 

SCORED 
AREA 

Badly rusted and corroded crankshaft from a sub
merged engine. This crankshaft is no longer fit for 
service. 

flaking or chipping. The spalling condition 
will be most evident on the thrust portion of 
the connecting rod in line with the I-beam. 
Bearing surface damage is usually caused by 
improper lubrication. 

Check the bearing surface of the rod and 
rod cap for signs of chatter marks. This 
condition is identified by a rough bearing 
surface resembling a tiny washboard. The 
condition is caused by a combination of low-
speed low-load operation in cold water, and 
is aggravated by inadequate lubrication and 
improper fuel. Under these conditions, the 
crankshaft journal is hammered by the con
necting rod. As ignition occurs in the 
cylinder, the piston pushes the connecting 
rod with tremendous force, and this force is 
transferred to the connecting rod journal. 

Since there is little or no load on the 
crankshaft, it bounces away from the con
necting rod. The crankshaft then remains 
immobile for a split second, until the piston 
travel causes the connecting rod to catch up 
to the waiting crankshaft journal, then ham
mers it. 

Installing the rod cap onto the rod in preparation for 
cleaning the inside surface. The cap MUST always be 
kept with its matching rod. 
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RODS AND PISTONS 3-23 

In some instances, the connecting rod 
crankpin bore becomes highly polished. 

While the engine is running, a "whirr" 
and/or "chirp" sound may be heard when the 
engine is accelerated rapidly from idle 
speed to about 1500 rpm, then quickly re 
turned to idle. If chatter marks are discov
ered, the crankshaft and the connecting rods 
should be replaced. 

Inspect the bearing surface of the rod 
and rod cap for signs of uneven wear and 
possible overheating. Uneven wear is usual
ly caused by a bent connecting rod. Over
heating is identified as a bluish bearing 
surface color and is caused by inadequate 
lubrication or operating the engine at exces
sive high rpm. 

Inspect the needle bearings, if installed. 
A bluish color indicates the bearing became 
very hot and the complete set for the rod 
MUST be replaced, no question. 

Service the connecting rod bearing sur
faces according to the following procedures 
and precautions: 

a- Align the etched marks on the knob 
side of the connecting rod with the etched 
marks on the connecting rod cap. 

b - Tighten the connecting rod cap at
taching bolts securely. 

c- Use ONLY crocus cloth to clean 
bearing surface at the crankshaft end of the 
connecting rod. NEVER use any other type 
of abrasive cloth. 

d- Insert the crocus cloth in a slotted 
3/8" diameter shaft. Chuck the shaft in a 
drill press and operate the press at high 
speed and at the same t ime, keep the con
necting rod at a 90° angle to the slotted 
shaft. 

e- Clean the connecting rod ONLY 
enough to remove marks. DO NOT continue 
once the marks have disappeared. 

f- Clean the piston pin end of the con
necting rod using the method described in 
Steps d and e, but using 320 grit Carborun
dum cloth instead of crocus cloth. 

Rod cap separated slightly from its matching rod. 
Notice the matching hills and valleys. 

% WRISTS up 
PIN 

Testing the wrist pin end of the rod prior to 
installation. 

g- Thoroughly wash the connecting rods 
to remove abrasive grit. After washing, 
check the bearing surfaces a second time. 

h- If the connecting rod cannot be 
cleaned properly, it should be replaced. 

i- Lubricate the bearing surfaces of the 
connecting rods with light-weight oil to pre
vent corrosion. 

PISTON AND RING 
INSPECTION AND SERVICE 

Inspect each piston for evidence of scor
ing, cracks, metal damage, cracked piston 
pin boss, or worn pin boss. Be especially 
critical during inspection if the engine has 
been submerged. 

Carefully check each wrist pin to be sure 
i t is not the least bit bent. If a wrist pin is 
bent, the pin and piston MUST be replaced 
as a set , because the pin will have damaged 
the boss when it was removed. 

Piston badly scored and no longer fit for service. 
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Cleaning the piston ring grooves. An automotive 
type ring groove cleaner should NEVER be used. 

Removing the rings from the piston. 

Check the wrist pin bearings. If the 
bearing is the pressed-in type, use your 
finger and determine the bearing is in good 
condition with no indication of binding or 
"rough" spots. If the wrist pin bearing is the 
removable type, the needle should be re
placed. 

Grasp each end of the ring with either a 
ring expander or your thumbnails, open the 
ring and remove it from the piston. Many 
times, the ring may be difficult to remove 
because it is "frozen" in the piston ring 
groove. In such a case, use a screwdriver 
and pry the ring free. The ring may break, 
but if it is difficult to remove, it MUST be 
replaced. 

OBSERVE the pin in each ring groove of 
the piston. The ends of the ring MUST 

straddle this pin. The pin prevents the ring 
from rotating while the engine is operating. 
This fact is the direct opposite of a four
cycle engine where the ring must rotate. In 
a two-cycle engine, if the ring is permitted 
to rotate, at one point, the opening between 
the ring ends would align with either the 
intake or exhaust port in the cylinder. At 
that time, the ring would expand very 
slightly, catch on the edge of the port, and 
BREAK. 

Therefore, when checking the condition 
of the piston, ALWAYS check the pin in 
each groove to be sure it is tight. If one pin 
is the least bit loose, the piston MUST be 
replaced, without question. Never attempt 
to replace the pin, it is NEVER successful. 

Check the piston ring grooves for wear, 
burns, distortion or loose locating pins. 
During an overhaul, the rings should be 
replaced to ensure lasting repair and proper 
engine performance after the work has been 
completed. 

Clean the piston dome, ring grooves and 
the piston skirt. Clean the piston skirt with 
a crocus cloth. 

^7Y\ 

Close view of a piston showing the ring pin in the 
groove. 

Measure the diameter of the piston at 1/8" (3mm) above 
the bottom edge. 
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Clean carbon deposits from the top of 
the piston using a soft wire brush, carbon 
removal solution, or by sand blasting. If a 
wire brush is used, TAKE CARE not to burr 
or round machined edges. 

Wear-a pair of good gloves for protection 
against sharp edges, and clean the piston 
ring grooves using the recessed end of the 
proper broken ring as a tool. NEVER use a 
rectangular ring to clean the groove for a 
tapered ring, or use a tapered ring to clean 
the groove for a rectangular ring. 

NEVER use an automotive-type ring 
groove cleaner to clean piston ring grooves, 
because this type of tool could loosen the 
piston ring locating pins. TAKE CARE not 
to burr or round the machined edges. In
spect the piston ring locating pins to be sure 
they are tight. There is one locating pin in 
each ring groove. If one locating pin is 
loose, the piston must be replaced. Never 
at tempt to replace the pin, it is NEVER 
successful. 

Oversize Pistons and Rings 
Scored cylinder blocks can be saved for 

further service by reboring and installing 
oversize pistons and piston rings. ONE 
MORE WORD: Oversize pistons and rings 
are not available for all engines. At the 
t ime of this printing, the sizes listed in the 
Appendix were available. Check with the 
parts department at your local dealer for 
the model engine you are servicing, and to 
be sure the factory has not deleted a size 
from their stock. 

ASSEMBLING 

CRITICAL WORDS 
Two conditions absolutely MUST exist 

when the piston and rod assembly are instal
led into the cylinder block. 

The slanted side of the piston must face 
toward the exhaust side of the cylinder. 

An automotive ring compressor should NEVER be 
used to install the rings for a two-cycle engine. 

EXHAUST 
SIDE 

\ / 

INTAKE 
SIDE 

:.*• 

The slanted side of the piston MUST face the 
exhaust port and the sharp edge face the intake port. 

The hole in the rod near the wrist pin 
opening and at the lower end of the rod 
must face UPWARD. 

Therefore, the rod and piston MUST be 
assembled correctly in order for the as
sembly to be properly installed into the 
cylinder. Soak the piston in a container of 
very hot water for about ten minutes. 
Heating the piston will cause it to expand 
ever so slightly, but enough to allow the 
wrist pin to be pressed through without 
difficulty. 

Before pressing the wrist pin into place, 
hold the piston and rod near the cylinder 
block and check to be sure both will be 
facing in the right direction when they are 
installed. 

Pack the wrist pin needle bearing cage 
with needle bearing grease, or a good grade 

WRIST 
PIN 

•■••% 

*r 
PIN 

Piston with the wrist pin ready for installation. 
Notice the ring groove pin. For proper operation and 
lubrication, the rod must be installed to the piston and 
the piston into the cylinder as described in the text. 
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URIST PIN 
BEARING 

WORD 
LOOSE" 

•^"■•'iu^i;-. *W:: 
* * * ' ■ ' . * ■ ■ ; 

Wrist pin entering the piston from the "LOOSE" 
side. 

of petroleum jelly. Load the bearing cage 
with needles and insert it into the end of the 
rod. 

Slide the rod into the piston boss and 
check a second time to be sure the slanted 
side of the piston is facing toward the 
exhaust side of the cylinder and the hole in 
the rod is facing upward. 

Place the piston and rod in the arbor 
press with the'LOOSE"or stamped "L" side of 
the piston facing UPWARD. Press the wrist 
pin through the piston and rod. Continue to 
press the wrist pin through until the groove 
in the wrist pin for the lock ring is visible on 

Installing the rod and wrist pin bearing into the 
piston. 

both ends of the pin. Remove the assembly 
from the arbor press. Install the retaining 
ring onto each end of the wrist pin. Some 
models have a wire ring, and others have a 
t ruarc ring. Use a pair of truarc pliers to 
install the truarc ring. 

Fill the piston skirt with a rag, towel, 
shop cloths, or other suitable material . The 
rag will prevent the rod from coming in 
contact with the piston skirt while it is 
laying on the bench. If the rod is allowed to 
strike the piston skirt, the skirt may become 
distorted. 

Assemble the other pistons, rods, and 
wrist pins in the same manner. Fill the skirt 
with rags as protection until the assembly is 
installed. 

Heating the piston in hot water to expand the metal 
slightly as an assist to installing the wrist pin. 

HOLDING 
BLOCK \ 

Install the wrist pin using a holding block. 
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Alternate Assembling Method 
If an arbor press is not available, the 

piston may be assembled to the rod in much 
the same manner as described for disas
sembling. 

First,"soak the piston in a container of 
very hot water for about ten minutes. 

Before pressing the wrist pin into place, 
hold the piston and rod near the cylinder 
block and check to be sure both will be 
facing in the right direction when they are 
installed. 

Pack the wrist pin needle bearing cage 
with needle bearing grease, or a good grade 
of petroleum jelly. Load the bearing cage 
with needles and insert it into the end of the 
rod. 

Slide the rod into the piston boss and 
check a second time to be sure the slanted 
side of the piston is facing toward the 
exhaust side of the cylinder and the hole in 
the rod is facing upward. 

Now, assume a sitting position and lay a 
couple towels over your lap. Hold your legs 
tightly together to form a cradle for the 
piston above your knees. Set the piston 
between your legs with the LOOSE side of 
the piston facing upward. Now, drive the 

•■OiVqj.*-.* 

TOWELS 
ACROSS LEGS 

wrist pin through the piston using a drift pin 
with a shoulder. The drift pin will fit into 
the hole through the wrist pin and the 
shoulder will ride on the end of the wrist 
pin. Use sharp hard blows with a hammer. 
Your legs will absorb the shock without 
damaging the piston. If this method is used 
on a regular basis during the busy season, 
your legs will develop black-and-blue areas, 
but no problem, the marks will disappear in 
a few days. 

Continue to drive the wrist pin through 
the piston until the groove in the wrist pin 
for the lockring is visible at both ends. 
Install the retaining spring wire or t ruarc 
ring onto each end of the wrist pin. 

Fill the piston skirt with a rag, towel, 
shop cloths, or other suitable material . The 
rag will prevent the rod from coming in 
contact with the piston skirt while it is 
laying on the bench. If the rod is allowed to 
strike the piston skirt , the skirt may become 
distorted. 

Assemble the other pistons, rods, and 
wrist pins in the same manner. Fill the skirt 
with rags as protection until the assembly is 
installed. 

INSTALLATION 

Piston and rod assembly installation pro
cedures will be found in Section 3-14, Cylin
der Block Service under Piston Installation. 

3-13 CRANKSHAFT 

REMOVAL 

Lift the crankshaft assembly from the 
block. On some models, especially the 

Installing the wrist pin without an arbor press. The 
piston can be held in your lap as described in the text. 

The inside of the piston should be filled with rags or 
shop cloths to protect the skirt from being struck by 
the rod while the piston is out of the cylinder. 
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Crankshaft with the upper, center, and lower main 
bearings ready to be removed. 

larger horsepower engines, it may be neces
sary to use a soft-headed mallet and tap on 
the bottom side of the crankshaft to jar it 
loose. As the crankshaft is lifted, TAKE 
CARE to work the center main bearing 
loose. This center bearing is a split bearing 
held together with a snap wire ring. On 
some models, the bottom half of the bearing 
may be stuck in the cylinder block. There
fore, the crankshaft and the center main 
bearing must be worked free of the block 
together. 

If servicing a 15 hp to 40 hp powerhead 
(40 hp thru 1983), observe how the center 
main bearing, and the top and bottom main 
bearings all have a hole in the outside 
circumference. Notice the locating pins in 
the cylinder block. The purpose of this 
arrangement is to prevent the bearing shell 
from rotating. During assembling, the holes 
in the bearings MUST index with the pins in 
the block. Also notice the grooves in the 
block on one side of the center main bear
ing. Observe the grooves in the crankcase 
cover. This arrangement of grooves forms 
what is commonly known as a "labyrinth" 
seal. The grooves fill with oil and/or fuel 
creating a seal between the cylinders. 

The 40 hp since 1983, and the 50 hp, 
55 hp, and 60 hp powerheads have a pressed 
in place lower roller bearing. 
A clamp-type puller is required to removed 
this bearing. The bearing need not be 

. ^ —* B i H B f ' ' *■««& f 

Removing the crankshaft from the block of a 40hp, 
50hp, 55hp or 60hp powerhead. 

TP.UARC 
SNAP RIHG 

Removing the Truarc snap ring from the lower 
bearing of a 40hp, 50hp, 55hp or 60hp powerhead. 

: . » * ; * • ■ : ■ . " 

r'Avi'.'**"- ■ ■■• 
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X 
4.. .» 
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LOWER 
BEARING 

Using a puller to remove the lower bearing of a 
40hp, 50hp, 55hp or 60hp unit. 

'•••'?-

if** *.:& 

9. "5:? INSTALLER 
/ 

Using a sleeve-type tool over the end of the drive-
shaft to install the bearing. 
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removed for cleaning and inspection. Re
move this bearing ONLY if the determina
tion has been made that it is unfit for 
further service. 

To install a new bearing, place the bearing 
onto the. shaft and press it into place using 
an arbor press. If an arbor press is not 
available a socket large enough to fit over 
the crankshaft could be used to drive the 
bearing into place. 

On the smaller horsepower engines, bab
bitt bearings are used for the center main 
with needle bearings installed for the upper 
and lower main bearings. 

CLEANING AND INSPECTION 

Inspect the splines for signs of abnormal 
wear. Check the crankshaft for straight-
ness. Inspect the crankshaft oil seal sur
faces to be sure they are not grooved, pitted 
or scratched. Replace the crankshaft if it is 
severely damaged or worn. Check all crank
shaft bearing surfaces for rust, water 
marks, chatter marks, uneven wear or over
heating. Clean the crankshaft surfaces with 
crocus cloth. 

Clean the crankshaft and crankshaft 
bearing with solvent. Dry the parts, but 
NOT the bearing, with compressed air. 
Check the crankshaft surfaces a second 
t ime. Replace the crankshaft if the sur
faces cannot be cleaned properly for sat is
factory service. If the crankshaft is to be 
installed for service, lubricate the surfaces 
with light oil. 

The top and lower bearing may be easily 
removed from the crankshaft. The center 

Crankcase cover with the labyrinth seal area clearly 
visible. 

Badly rusted and corroded crankshaft from a sub
merged engine. This crankshaft is no longer fit for 
service. 

main bearing has a spring steel wire secur
ing the two halves together. Remove the 
wire, and then the outer sleeve, then the 
needle bearings. TAKE CARE not to lose 
any of the needles. The outer shell is a 
fractured break type unit. Therefore, the 
two halves of the shell MUST absolutely be 
kept as a set . 

Check the crankshaft bearing surfaces to 
be sure they are not pitted or show any signs 
of rust or corrosion. If the bearing surfaces 
are pitted or rusted, the crankshaft and 
bearings must be replaced. 

During an engine overhaul to this degree, 
it is a good practice to remove the seal 
from the top main bearing. If the same type 
of seal is used in the bottom main bearing, 
remove that seal also. 

A crankshaft cleaned and ready for installation. 
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CORRODED / 
"THROW" / 

A crankshaft with a badly corroded "throw". This 
crankshaft is unfit for further service. 

ASSEMBLING 

Insert the proper number of needle bear
ings into the center main bearing cage. 
Install the outer sleeve over the bearing 
cage. Check to be sure the two halves of 
the outer sleeve are matched. Again, these 
two halves are manufactured as a single unit 
and then broken. Therefore, the hills and 
valleys of the break absolutely MUST match 
during installation. 

Snap the retaining ring into place around 
the bearing. Slide the upper bearing onto 
the crankshaft journal at the upper end and 
the lower bearing onto the lower end. Ro
t a t e the installed bearings to be sure there 
is no evidence of binding or rough spots. 
The crankshaft is now ready for installation. 

INSTALLATION 

Installation procedures are given in Sec
tion 3-1*, Cylinder Block Service, under 
Crankshaft Installation. 

3-1* CYLINDER BLOCK SERVICE 

Inspect the cylinder block and cylinder 
bores for cracks or other damage. Remove 

CENTER 
BEARING 

The needles and cage of the center main bearing 
ready for the outside shell to be installed. 

Crankshaft with the upper, center, and lower main 
bearings installed. Check to be sure the snap ring on 
the center main bearing is installed. 

carbon with a fine wire brush on a shaft 
at tached to an electric drill or use a carbon 
remover solution. 

Use an inside micrometer or telescopic 
gauge and micrometer to check the cylin
ders for wear. Check the bore for out-of-
round and/or oversize bore. If the bore is 
tapered, out-of-round or worn more than 
0.003" - 0.00*" (0.076 mm - 0.102 mm) the 
cylinders should be rebored and oversize 
pistons and rings installed. 

GOOD WORDS: 
Oversize piston weight is approximately 

the same as a standard size piston. There
fore, it is NOT necessary to rebore all 
cylinders in a block just because one cylin
der requires reboring. The APBA (American 
Power Boat Association) accepts and per
mits the use of 0.015" (0.381 mm) oversize 
pistons. 

Hone the cylinder walls lightly to seat 
the new piston rings, as outlined in the 
Honing Procedures Section in this chapter. 
If the cylinders have been scored, but are 
not out-of-round or the sleeve is rough, 
clean the surface of the cylinder with a 
cylinder hone as described in Honing Proce
dures, next section. 

SPECIAL WORD 
Cylinder sleeves may be installed on 

some models, but the cost is very high. 

HONING PROCEDURES 

To ensure satisfactory engine perform
ance and long life following the overhaul 
work, the honing work should be performed 
with patience, skill, and in the following 
sequence: 

a- Follow the hone manufacturer's re
commendations for use of the hone and for 
cleaning and lubricating during the honing 
operation. 

©2006 PDF Manual Master 



CYLINDER BLOCK 3-31 

b- Pump a continuous flow of honing oil 
into the work area. If pumping is not 
practical, use an oil can. Apply the oil 
generously and frequently on both the stones 
and work surface. 

c - Begin the stroking at the smallest 
diameter. Maintain a firm stone pressure 
against the cylinder wall to assure fast 
stock removal and accurate results. 

d- Expand the stones as necessary to 
compensate for stock removal and stone 
wear. The best cross-hatch pattern is ob
tained using a stroke rate of 30 complete 
cycles per minute. Again, use the honing 
oil generously. 

e- Hone the cylinder walls ONLY enough 
to de-glaze the walls. 

f- After the honing operation has been 
completed, clean the cylinder bores with hot 
water and detergent. Scrub the walls with a 
stiff bristle brush and rinse thoroughly with 
hot water. The cylinders MUST be cleaned 
well as a prevention against any abrasive 
material remaining in the cylinder bore. 
Such material will cause rapid wear of new 
piston rings, the cylinder bore, and the bear
ings. 

g- After cleaning, swab the bores sev
eral times with engine oil and a clean cloth, 
and then wipe them dry with a clean cloth. 
NEVER use kerosene or gasoline to clean the 
cylinders. 

"H 

Resurfacing a cylinder wall using a honing tool. 

Checking the ring gap clearance by inserting the 
ring in the cylinder, as described in the text. 

h- Clean the remainder of the cylinder 
block to remove any excess material spread 
during the honing operation. 

WORDS OF ADVICE 
If new rings are to be installed, each ring 

from the package MUST be checked in the 
cylinder. Errors happen. Men and machines 
can make mistakes. The wrong size ring can 
be included in a package with the proper 
part number. 

Therefore, check EACH ring, one a t - a -
t ime as follows: Turn the ring sideways and 
lower it a couple inches into the cylinder 
bore. Now, turn the ring horizontal in the 
cylinder. It is now in its normal operating 
position, but without the piston. Next, use a 
feeler gauge and measure the distance (the 
gap) between the ends of the ring. The 
maximum and minimum allowable ring gap 
is listed in the Specifications in the Appen
dix. 

Turn the piston upside down and slide it 
in and out of the cylinder. The piston should 
slide without any evidence of binding. 

/ 
FEELER 
GAUGE 

Using a feeler gauge to check the ring end gap with 
the ring in the cylinder. 
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ASSEMBLING 

SPECIAL WORD 
The cylinder block assembling work 

should proceed quickly and without interrup
tions. If the work is partially completed and 
then left for any period of t ime, sealant 
may become hard, parts may be moved and 
their identity for a particular cylinder lost, 
or an important step may be bypassed, over
looked, or forgotten. 

The following procedures pickup the 
work of assembling the cylinder block AF
TER the various parts have been serviced 
and assembled. Procedures for each area 
are found in this chapter under separate 
headings. 

PISTON AND ROD ASSEMBLY 
INSTALLATION 

Several different methods are possible to 
install the piston and rod assembly into the 
cylinder. The following procedures are out
lined for the do-it-yourselfer, working at 
home without the advantage of special 
tools. 

First, purchase a special hose clamp with 
a strip of metal inside the clamp, as shown 
in the accompanying illustration. This 
piece of metal on the inside allows the 
outside portion of the clamp to slide on the 
inner strip without causing the ring to ro
ta te . 

Actually, to our knowledge a Mercruiser 
dealer is the only place such a clamp may be 
purchased. At the Mercruiser marine deal
er , ask for an exhaust bellows hose clamp. 
The design of this hose clamp prevents the 

Proper hose clamp to install the rings if a ring 
compressor is not available. 

clamp and the piston ring from turning as 
the clamp is tightened. DO NOT a t tempt to 
use an ordinary hose clamp from an automo
tive parts house because such a clamp will 
cause the piston ring to rota te as the clamp 
is tightened. The ring MUST NOT ro ta te , 
because the ring ends must remain on either 
side of the dowel pin in the ring groove. 

Next, coat the inside surface of the 
cylinder with a film of light-weight oil. 
Coat the exterior surface of the piston with 
the oil. 

TAKE TIME 
Take just a minute to notice how the 

piston rings are manufactured. Each end of 
the ring has a small cutout on the inside 
circumference. Now, visualize the ring in
stalled in the piston groove. The ring ends 
must straddle the pin installed in each pis
ton groove. As the ring is tightened around 
the piston, the ends will begin to come 
together. When the piston is installed into 
the cylinder bore, the two ends of the ring 
will come together and the cutout edge will 
be up against the pin. For this reason, 
CARE must be exercised when installing the 
rings onto the piston and when the piston is 
installed into the cylinder. 

Install only the bottom ring into the 
bottom piston groove. Do not expand the 
ring any further than necessary, to prevent 
it from breaking. 

Install the ring into the piston groove 
with the ends of the ring straddling the pin 

Piston ring groove pins. The ends of the ring must 
straddle the pin. 
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Installing the hose clamp over the ring prior to 
moving the piston further into the cylinder. 

in the groove. The ring ends MUST straddle 
the pin to prevent the ring from rotating 
during engine operation. In a two-cycle 
engine, if the ring is permitted to ro ta te , at 
one point the opening between the ring ends 
would align with either the intake or ex
haust port in the cylinder, the ring would 
expand very slightly, catch on the edge of 
the port, and BREAK. 

CAREFULLY insert the rod and the pis
ton skirt down into the cylinder. 

GOOD WORDS 
The following four areas must be check

ed at this point in the assembling work. 
a- The piston and rod are being installed 

into the same cylinder from which they 
were removed. 

b - The hole in the rod is facing UP
WARD. 

c - The slanted side of the piston is TO
WARD the exhaust side of the cylinder. 

d- The ends of each piston ring MUST 
straddle the pin in the piston groove. 

Push the piston into the cylinder until 
the bottom ring, just installed, is about an 
inch from the surface of the cylinder block. 

Tapping the piston into the cylinder with a soft
headed mallet. 

Tapping a piston into the cylinder of a 40hp, 50hp, 
55hp, or 60hp powerhead. Notice the proper type hose 
clamp used to compress the rings, as explained in the 
text. 

Install the hose clamp over the piston 
and bottom ring. Tighten the hose clamp 
with one hand and at the same time rota te 
the clamp back-and-forth slightly with the 
other hand. This "rocking" motion of the 
clamp as it is tightened will convince you 
the ring ends are properly positioned on 
either side of the pin. Continue to tighten 
the clamp, and "rocking" the clamp until 
the clamp is against the piston skirt. At 
this point, the ring ends will be together and 
the cutout on each ring end will be against 
the pin. 

Tap the piston with the end of a wooden 
tool handle until the ring enters the cylin
der. Remove the hose clamp. 

Install the remaining rings in the same 
manner, one a t -a- t ime, making sure the 
ends of each ring straddle the pin in the 
piston groove. 

Notice how the ring pins are staggered 
from one groove to the next, by 180 . 

After the last ring has been installed and 
the clamp removed, tap the piston into the 
bore until the crown is about even with the 
cylinder block surface. 

Using a ring installer to expand the ring during 
installation into the piston ring groove. 
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When installing the piston into a small horsepower 
powerhead, it is possible to compress the ring with the 
fingers of each hand, and then to push the piston into 
the cylinder with your thumbs. 

Install the other pistons in exactly the 
same manner. 

Turn the cylinder block upside down with 
the top of the block to your LEFT. Remove 
the bolts and rod caps from each rod. Set 
each rod cap in a definite position to ensure 
each will be installed onto the rod from 
which it was removed. 

Checking the flexibility of the rings through intake 
port. 

Checking the flexibility of the rings through the 
exhaust port. 

Both pistons installed in the powerhead. The slanted 
edge of each piston is facing toward the exhaust port. 

Both pistons installed into a 40hp, 50hp, 55hp or 
60hp powerhead. The embossed word "UP" on the piston 
must be at the top of the cylinder, as shown. 
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Checking the ring tension with a small screwdriver 
through the exhaust port of a 40hp, SOhp, 55hp, or 60hp 
powerhead. 

CRANKSHAFT INSTALLATION 
NEEDLE MAIN AND 
ROD BEARINGS 

The following procedures outline steps to 
install a crankshaft with needle upper, cen
ter , and lower main bearings. The upper and 
lower mains are complete bearings and can
not be disassembled. The center bearing is 
caged. Installation procedures for small 
horsepower crankshafts with babbitt upper, 
lower, and center main bearings and with 
babbitt rod bearings are given in the follow
ing sections. 

Observe the pin installed in each main 
bearing recess. Notice the hole in each 
main bearing outer shell. During installa
tion, the hole in each bearing shell MUST 
index over the pin in the cylinder block. 

Bearing locating pins in the cylinder block. Each pin 
must index into a hole in the bearing shown in the 
illustration at the top of this column. 

Crankshaft with the upper, lower, and center main 
bearings installed. Notice the hole in each bearing. 
Matching pins in the cylinder block must index into 
these holes during crankshaft installation. 

Hold the crankshaft over the cylinder 
block with the upper end to your LEFT. 
Now, lower the crankshaft into the block, 
and at the same t ime, align the hole in each 
bearing to enable the pin in the block to 
index with the hole. Rotate each bearing 
slightly until all pins are properly indexed 
with the matching bearing hole. Once all 
pins are indexed, the crankshaft will be 
properly seated. 

Apply needle bearing grease to each 
bearing cage. Coat the rod half of the 
bearing area with needle bearing grease. 
Needle bearing grease MUST be used be
cause other types of grease will not thin out 
and dissipate. The grease must disipate to 
allow the gasoline and oil mixture to enter 
and lubricate the bearing. If needle bearing 
grease is not available, use a good grade of 
petroleum jelly (Vasoline). 

Insert the proper number of needle bear
ings into each cage. Set the bearing cage 
into the bottom half of the rod. With your 

Installing the crankshaft into the block of a 40hp, 
50hp, 55hp, or 60hp powerhead. The holes in the top 
and center main bearings must index with the pin in the 
block. 
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NEEDLE BEARINGS 
IN CAGE : 

Cage and needle bearings installed into the lower 
portion of the rod. 

fingers on each side of the rod, pull up on 
the rod and bring the rod up to the bottom 
side of the crankshaft. Put one needle 
bearing on each side of the crankshaft. 
Using needle bearing grease load the other 
cage and install the needle bearings into the 
cage. Lower the cage onto the crankshaft 
journal. 

Install the proper rod cap to the rod with 
the identifying mark or dimple properly 
aligned to ensure the cap is being installed 
in the same position from which it was 
removed. Tighten the rod bolts fingertight, 
and then just a bit more. 

Use a "scratchall", pick, or similar tool 
and move it back-and-forth on the outside 
surface of the rod and cap. Make the 

m m 
Lowering the cage and needle bearings over the top 

of the crankshaft. 

ALIGNMENT 
DIMPLE 

Rod and cap showing the alignment dimples. 

Installing a needle bearing on each side of the 
crankshaft. 

Installing the rod cap over the needle bearings and 
cage. 
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INCORRECT CORRECT 

era 
\ 
BOSS MARKS 

Correct and incorrect rod cap alignment. 

movement across the mating line of the rod 
and cap. The tool should not catch on the 
rod or on the cap. The rod cap must seat 
squarely with the rod. If not, tap the cap 
until the "scratchaH" will move back-and-
forth on the rod and cap across the mating 
line without any feeling of catching. Any 
step on the outside will mean a step on the 
inside of the rod and cap. Just a whisker of 
a lip, will cause one of the needle bearings 
to catch and fail to rotate . The needle will 
quickly flatten, and the rod will begin to 
"knock". Needle bearings MUST rotate or 
the function of the bearing is lost. 

Tighten the rod cap bolts alternately and 
evenly in three rounds to the torque value 
given in the Torque Table in the Appendix. 

Checking the flexibility of the rings through the 
exhaust port on a small horsepower powerhead. 

Tighten the bolts to 1/2 the torque value on 
the first round, to 3/4 the torque value on 
the second round, and to the full torque 
value on the third and final round. On each 
round, check with the pick to be sure the 
cap remains seated squarely. 

Install the other rod cap/s in the same 
manner. 

After the rods have been connected to 
the crankshaft, rota te the crankshaft until 
the rings on one cylinder are visible through 
the exhaust port. Use a screwdriver and 
push on each ring to be sure it has spring 
tension. It will be necessary to move the 
piston slightly, because all of the rings will 
not be visible at one t ime. If there is no 
spring tension, the ring was broken during 
installation. The piston must be removed 
and a new ring installed. Repeat the tension 
test at the intake port. Check the other 
cylinder/s in the same manner. 

Installing the rod cap bolts, and at the same time 
checking the cap alignment with the rod using a pick. 

Checking the flexibility of the rings through the 
exhaust port on a 40hp, SOhp, 55hp, or 60hp powerhead, 
as described in the text. 
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CRANKSHAFT INSTALLATION 
UNITS W/TOP NEEDLE MAIN BRG 

AND BABBITT CTR & BOTTOM 
UNITS W/TOP & BOTTOM NEEDLE BRG 

AND CENTER BABBITT BRG 
UNITS W/ALL BABBITT MAIN BRGS 

This section provides detailed instruc
tions to install a small horsepower crank
shaft with any of the bearing combinations 
listed in the heading. Some of the power-
heads covered in these paragraphs have rod 
liners, others do not. 

The procedures pickup the work after 
the piston/s have been installed, as describ
ed earlier in this section. 

ADVICE 
Before installing the crankshaft, check 

to be sure each "throw" is clean and shiny. 
There should be no evidence of corrosion 
that might damage the "throw" during en
gine operation. 

Lower the crankshaft into place in the 
cylinder block with the long threaded shank 
end a t the top of the cylinder block. (It is a 
known fact, in more than just a few shops 
around the country, because of haste, the 
crankshaft installation work has proceeded 
with the short end at the top.) 

The hole in the upper and lower main 
bearing MUST index into the pin in the 
cylinder block. 

Some engines may have a lining arrange
ment as listed in the heading of this section. 
The lining is made in two parts. Install the 
liner half into the rod, then install the 
bearings as described in the next paragraph. 
The matching liner is to be installed into the 
rod cap. 

Coat the rod half, of the bearing area, 
with needle bearing grease. Needle bearing 
grease MUST be used because other types of 
grease will not thin out and dissipate. The 
grease must dissipate to allow the gasoline 
and oil mixture to enter and lubricate the 
bearing. If needle bearing grease is not 
available, use a good grade of petroleum 
jelly (Vasoline). 

Load the rod half of the rod bearing with 
needle bearings. Next, bring the rod up to 
the crankshaft rod journal. Coat the crank
shaft journal with needle bearing grease. 
Place the needle bearings around the crank
shaft jounal. 

Position the rod cap, with the liners (if 
used) over the needle bearings. Install the 
rod cap bolts and lockwashers. Bring the 
bolts up fingertight, and then just a bit 
more. 

If the liners are used, the cap and rod 
automatically align properly. If liners are 
not used, a dowel pin is installed in the rod 
cap. This pin will index into a hole in the 
rod for proper alignment. 

Tighten the rod cap bolts alternately and 
evenly in three rounds to the torque value 
given in the Specifications in the Appendix. 
Tighten the bolts to 1/2 the torque value on 
the first round, to 3/4 the torque value on 
the second round, and to the full torque 
value on the third and final round. On each 
round, check with the pick to be sure the 
cap remains seated squarely. 

After the rod cap bolts have been tight
ened to the required torque value and the 
installation appears satisfactory, bend the 
bolt locking tabs upward to prevent the 
bolts from loosening. 

Install the other rod cap/s in the same 
manner. 

NEEDLE 
BEARINGS 

ALIGNKENT 
MARK 

WtS 

Rod and cap with the alignment marks visible. 

'i*'Us.:- s" 
Hh ?&m 

Needle bearings installed in the rod cap liner and 
around the crankshaft. 
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ROD 
CAP 

?tf* 

ALIGNMENT. 
HARK 

Rod and cap with the alignment marks visible. 

Rod cap with liner ready for installation around the 
crankshaft. 

After the rods have been connected to 
the crankshaft, rotate the crankshaft until 
the rings on one cylinder are visible through 
the exhaust port. Use a screwdriver and 
push on each ring to be sure it has spring 
tension. It will be necessary to move the 
piston slightly, because all of the rings will 
not be visible at one time. If there is no 
spring tension, the ring was broken during 
installation. The piston must be removed 
and a new ring installed. Repeat the tension 
test at the intake port. Check the other 
cylinder/s in the same manner. 

LOCKiNG 
TAB 

CRANKSHAFT INSTALLATION 
BABBITT MAIN AND 
ROD BEARINGS 

This section provides detailed instruc
tions to install a SIT all hcrseoower crank
shaft with babbitt upper, lower, and center 
main bearings, sr^ with babbitt rod bear
ings. 

The procedures pickup the work after 
the piston/s have been, installed, as describ
ed earlier in this section. 

Lower the crankshaft into place in the 
cylinder block with the long threaded shank 
end at the top of the cylinder block. (It is a 
known fact, in more than just a few shops 
around the country, because of haste, the 
crankshaft installation work has proceeded 
with the short end at the top.) 

Pull the rod up to the crankshaft journal. 
Position the rod rap over the crankshaft 

\ 

cap bolts have been tightened to the proper torque 
value. 

Tightening the rod cap bolts to the proper torque 
value. 
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i 4 , > N i J ^ 

of the rod and cap, and at the same time tap 
the other side of the rod and cap with the 
other hammer. Tap lightly on the top of the 
cap. Reverse the hammer positions and tap 
the opposite sides of the rod and cap. This 
procedure will "fit" the rod and cap to the 
crankshaft journal. 

Repeat the "fitting" procedure for the 
other rod and cap. 

Once the installation procedure appears 
satisfactory and all work has been complet
ed, bend the bolt locking tabs upward to 
prevent the bolts from loosening. 

CRANKCASE COVER INSTALLATION 

Using two hammers to fit the rod cap to the 
crankshaft. 

journal. Install the rod cap bolts and lock-
washers. Bring the bolts up fingertight, and 
then just a bit more. 

Tighten the rod cap bolts alternately and 
evenly in three rounds to the torque value 
given in the Torque Table in the Appendix. 
Tighten the bolts to 1/2 the torque value on 
the first round, to 3/4 the torque value on 
the second round, and to the full torque 
value on the third and final round. On each 
round, check with the pick to be sure the 
cap remains seated squarely. 

Repeat the procedure for the other rod 
and cap. 

After the other rod cap has been install
ed and the bolts tightened to the proper 
torque value, hold one hammer on one side 

zW 

First, check to be sure the mating sur
faces of the crankcase cover and the cylin
der block are clean. Pay particular a t ten
tion to the labyrinth seal grooves in the 
center main bearing area. The mating sur
faces and the seal grooves MUST be free of 
any old sealing compound or other foreign 
material . 

CRITICAL WORDS 
The remainder of the cylinder block in

stallation work should be oerforrned WITH
OUT interruotion. Po not begin the vork if 
a break in the sequence is expected — 
coffee, lunch, tea , whatever. Both types of 

Checking movement of the pistons and crankshaft 
■with the flywheel temporarily installed. 

Installing sealer to the "spaghetti" seal in the crank-
case cover. 
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CENTERING 
PIN 

Installing sealer to the cylinder block vhen the 
"spaghetti" seal is not used. 

srec'f v i ! i r f - : r t<- .crt p\r-c?*. i'-medi-i-ely, 
th~-e~crc, Vrr- crc- ' -c"T crve r i r r t r i ic+icr, 
r r i r r c r r r - t r ! l :r«-tr l inicr -re' ti7htFr-
i r - , c f ' t're rif'p '-<ril i rrtT-i lr t i rr -rr' t i r r t -
ening MUST move along RAPIDLY. 

Apply just a small amount of 1000 Sealer 
into the groove in the cylinder block to hold 
the "spaghetti" seal in place, if used. Install 
a. new seal into the groove. After the seal 
on both sides of the cylinder block has been 
installed, apply a light coating of 1000 Seal
er to the outside edge of the "spaghetti" 
seal. 

SPECIAL NOTE 
Since 1?80, the cylinder and crankcase 

assemblies do not have the grooves on the 
mating surfaces for the neoprene "spaghet
t i" seals. The new sealing method is to use 
O P C Gel-Seal (P/N 322702). This new seal 
is to be used on all 2-cyiinder through 6-
cylinder models. DO NOT use similar ap
pearing jel-tyoe sealants, since some of 
them contain fillers that have a shimming 
affect. Such shimming could cause improp
er bearing location, bearing misalignment, 
or tight armature plate bearings. 

Lay down a small bead of the Gel-Seal 
along one flange of the crankcase, as shown. 
Take care to apply sealant inside all bolt 
holes. Keep the sealant at least 1/4" from 
the labyrinth seals. If the motor is to be 
operated the same day, the surface opposite 
the one with the Gel-Seal should be sprayed 
with O P C LocOuic Primer. Wait several 
hours before starting the engine. If LocOuic 
Primer is not used, the assembly should sit 
overnight before the engine is s tar ted. 

The remaining installation instructions 
apply to all powerheads. 

Next, lower the crankcase cover into 
place on the cylinder block. Install the two 

i! 

V1 

1-i 

\ '-. *••■'■*'■ •■ ' CENTERING 
■: JP1N 

Two tapered pins installed in the cylinder block. 

guide centering pins through the cover and 
into the block. The centering pins are 
tapered. Therefore, check the crankcase 
and notice which side has the large hole and 
which has the small hole. The pin must be 
inserted into the large hole first. If the pin 
is installed into the small hole first, the 
crankcase cover or the cylinder block will 
break. 

MAIN BEARING BOLT AND 
CRANKCASE SIDE BOLT INSTALLATION 

Apply a coating of 1000 Sealer to the 
threads of the main bearing bolts. Install 
and tighten the main bearing bolts finger-
tight and then just a bit more. 

Tighten the main bearing bolts al ter
nately and evenly in three rounds to the 
torque value given in the Torque Table in 

MAIN BEARING 
BOLT 

— 4 * -■*■ 

Installing the main bearing bolts through the crank
case cover into the cylinder block. 
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the Appendix. Be sure to check the Specifi
cations in the Appendix for the engine being 
serviced. 

Tighten the bolts to 1/2 the total torque 
value on the first round, to 3/4 the total 
torque value on the second round, and to the 
full torque value on the third and final 
round. 

As an example: If the total torque value 
specified is 200 ft-lbs, the bolts should be 
tightened to 100 ft-lbs on the first go-
around; to 150 ft-lbs on the second round; 
and to the full 200 ft-lbs on the third round. 

Install and tighten the crankcase side 
bolts to the torque value given in the Ap
pendix. 

Install the Woodruff key in the crank
shaft. Slide the flywheel onto the crank
shaft. Rotate the flywheel through several 
revolutions and check to be sure all moving 
parts indicate smooth operation without ev
idence of binding or "rough" spots. 

Remove the flywheel and the Woodruff 
key. 

LOWER SEAL INSTALLATION 
TYPE ATTACHED TO LOWER 
END OF CRANKSHAFT 

This type of seal is at tached to the lower 
end of the crankshaft. On the smaller 
engines, a seal is used on the crankshaft 
with a spring, O-ring, and gasket. These 
items push up against the bottom of the 
powerhead to affect the seal. 

v^Ssfc*-*;-

Installing the lower main seal assembly to the 
crankshaft. 

Install the quadrant O-ring into the quad
rant retainer. 

Apply a small amount of light-weight oil 
onto the quadrant retainer and O-ring, and 
then slide them onto the crankshaft with the 
lip or raised edge of the retainer facing 
UPWARD upon installation. 

Slide the large washer, spring, and small 
washer, onto the crankshaft, and secure 
them in place with the truarc snap ring. 

LOWER SEAL INSTALLATION 
40 HP SINCE 1983 
ALL 50 HP, 55 HP, and 60 HP 

After the crankshaft and the crankcase 
cover have been installed, install an O-ring 
onto the cap. Cover the O-ring and the 
crankshaft with some light-weight oil. Slip 
the cap over the crankshaft as far as pos
sible. Coat the threads of the attaching 
bolts with Loctite. Secure the cap in place 
with the four bolts. Tighten the bolts 
alternately and evenly. 

EXHAUST COVER AND 
BYPASS COVER INSTALLATION 

Coat both sides of a NEW gasket with 
1000 Sealer, and then place the gasket in 

$* 

Powerhead lower seal installed on the driveshaft. 

TRUARC 
SNAP RING -J: 

Using a pair of Truarc pliers to install the Truarc 
snap ring onto the crankshaft to secure the bottom seal 
in place. 
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, * * ■ » " 

Installing the lower main bearing cap onto the 
crankshaft of a 40hp, 50hp, 5Shp, or 60hp powerhead. 

position on the exhaust side of the cylinder 
block. Install the inner plate. Coat both 
sides of another NEW gasket with sealer,and 
then install the gasket and exhaust cover. 

Secure the exhaust cover in place with 
the attaching hardware. 

Coat both sides of a NEW gasket with 
sealer, and then place it in position on the 
cylinder block. Install the bypass covers and 
secure them in place with the attaching 
hardware. If a fuel pump is used, be sure 
the same bypass cover is installed in the 
position from which it was removed. 

REED BOX INSTALLATION 

Install the reed box and intake manifold 
onto the cylinder block. A gasket is usually 
installed on both sides of the reed box. The 
reeds and reed stops face inward toward the 
cylinder. 

On 15 hp to 40 hp powerheads (40 hp thru 
1983), a screw is installed in the center of 
the reed box into the cylinder block. This 
center screw is installed first, then the 
intake manifold is installed and secured in 
place. 

BYPASS>^ 
COVER 

Installing the intake bypass covers. One is already 
in place. 

f ! 

\ •-%■ $ - . 

U '! 
* ■ i ' - J '* 

%:■ . 

A 
EXHAUST 
COVER 

Installing the exhaust cover. 

Installing the inner exhaust plate on a iOhp, HOhp, 
S5hp, or 60hp powerhead. 

.-■ '- '€ 

!*•' 

'? 
INTAKE 

MANIFOLD 

■.v ...w-.yjv.. -,.v«v *%' 
Installing the intake manifold over the reed plate. 
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HEAD AND POWERHEAD INSTALLATION 
Place a NEW head gasket in place on the 

cylinder block. NEVER use automotive type 
head gasket sealer. The chemicals in the 
sealer will cause electrolytic action and eat 
the aluminum faster than you can get to the 
bank for money to buy a new cylinder block. 

Install the head bolts and tighten them 
fingertight, then just a bit more. Tighten 
the bolts alternately and evenly in three 
rounds to the torque value specified in the 
Appendix. On the first round tighten the 
bolts to 1/2 the total torque value, on the 
second round to 3/4 the total torque value, 
and to the full torque value on the third and 
final round. 

Install the assembled powerhead to the 
exhaust housing and tighten the attaching 
bolts alternately and evenly in three rounds 
to the torque value specified in the Appen
dix. Tighten the bolts to 1/2 the torque 
value on the first round, to 3/4 the total 
torque value on the second round, and to the 
full tcrque value on the third and final 
round. 

Install all powerhead accessories includ
ing the flywheel, carburetor, magneto, s tar
ter, e tc . . If any doubts or difficulties are 
encountered, follow the procedures outlined 
in the chapter covering the particular com
ponent. Connect the fuel lines, wiring, and 
battery cables. 

The complete outboard unit is now ready 
to be started and "broke-in" according to 
the procedures outlined in the next section. 

Tightening the head bolts to the proper torque 
value. 

3-15 BREAK-IN PROCEDURES 

Mount the engine in a test tank or body 
of water. If this is not possible, connect a 
flush at tachment and garden hose to the 
lower unit. NEVER operate the engine 
above idle speed using the flush a t tachment . 

If the engine is operated above an idle 
speed, the unit must be IN GEAR, preferable 
with a test wheel attached to the propeller 
shaft. If the engine is operated above an 
idle speed with no load on the propeller, the 
engine could RUNAWAY resulting in serious 
damage or destruction of the unit. 

CAUTION: Water must circulate through 
the lower unit to the engine any time the en
gine is run to prevent damage to the water 
pump in the lower unit. 3ust five seconds 
without water will damage the water pump. 

a- ALWAYS use OMC or BIA certified 
TC-W oil lubricant. 

b - For all 1971-84 engines in this man
ual: use 50:1 oil mixture. 

c - Since 1985 — the Colt, Junior, Ultra, 
and 2 hp thru 35 hp: first 5 hours of break-in 
use 50:1 oil mixture. Recommendation is 
1/6 pint of oil per gallon of gasoline (50:1). 
After "break-in", use 100:1 oil mixture. 

d- Since 1985 — without VRO: during 
break-in and after , use 50:1 oil mixture. 

e - NEVER use: automotive oils, premix-
ed fuel of unknown oil quantity, or premixed 
fuel richer than 50:1 

£- When engine s tar ts , CHECK water 
pump operation. Prior to 1977, a water mist 
should discharge from the exhaust relief 
holes at rear of drive shaft housing. Since 
1977, a stream of water should discharge 
from the starboard side. 

During the first 5 hours of operation, 
DO NOT operate the engine at full throt t le 
(except for VERY short periods). Perform 
the break-in as follows: 

1- Operate at 1/2 thrott le for 2 hours. 
2- Operate a t any speed after 2 hours 

BUT NOT at sustained full throt t le until 
another 3 hours of operation. 

3 - While the engine is operating during 
the initial period, check the fuel, exhaust, 
and water systems for leaks. 

it- Refer to Chapter 5 for synchronizing 
procedures. 

After the test period, disconnect the 
fuel line. Remove the engine from the tes t 
tank. Install the engine hood. 
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mm 
0/1 

lubricsrt 
tCf* 

fl: GOMBUSTISU 
» » « . « FATAL If S * - ' - ^ 
"""HUT & « ! « » » *' 'S'*" 

5*rti»$,{<U.S.M»" "*s 

OMC approved oil for Johnson and Evinrude out
board engines. Only quality grade oil should be used for 
any engine. The added expense is ridiculously small 
compared to the cost of the outboard. 

Filling a six-gallon fuel tank with small quantity of 
fuel prior to adding the recommended amount of oil. 

'^fattens . m 

rust preventatii 
fogging oil , 
n « 12 oz (340 qrarr-S' i 

' ft *****. '$%0y-$;z 

OMC rust preventative to be injected into the 
engine through the carburetor prior to storage. The 
small cost of this product is well worth the preservation 
afforded the engine through its use. Adding oil to the fuel in a built-in tank. 
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CYLINDER 
HEAD 
HEAD v x 

SCREW (k) > ^ 

GASKET 

APPLY 
THERMO-MELT 

ST IK HERE 

LOCK RING (2) 

RING (2) 

EXHAUST 
COVER 
GASKET 

CRANKSHAFT 

NEEDLE 
BEARINGS 

/ / / / LINEF ;:;o< 
(,nr/LOCK PLATE (2) 

^ * ^ ^ - ^ R O D CAP SCREW (2) 

GASKET 
PISTON 

DOWEL 
WRIST PIN'cONNECTING 

ROD ^ I SLOWER BEARING 
Exploded drawing of a typcial single cylinder powerhead with major parts identified. 

EXHAUST 
COVER PLATE 

HEAD 
SCREW (6) 

WASHER 

CYLINDER 
HEAD 

GASKET 

WRIST 
PIN 

CRANKCASE 

CRANKSHAFT 
CONNECTING 

ROD 

Exploded drawing of a 4 hp — 1971-77 powerhead with principle parts identified. 
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SEAL 

HEAD 
SCREW (6) 
CYLINDER 

HEAD 

RING (2) 

PISTON 
WRIST 
PIN 

CONNECTING 
ROD 

GASKET 

EXHAUST COVER 
PLATE 

GASKET 
RECIRCULATION 

ORIFICE 

CRANKCASE 

NEEDLE 
ROD BEARING 

INSERT 

RECIRCULATION 
ORIFICE 

CENTER MAIN 
BEARING 

CRANKSHAFT 

LOWER MAIN 
BEARING 

SNAP 
RING 
SEAL 

Exploded drawing of a 2.5hp and 4hp powerhead — 1978 and on. Major parts are identified. 
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EXHAUST COVER 
PLATE 

HEAD 
BOLT (6) 

CYLINDER 
HEAD 

GASKET 

UPPER MAIN 
BEARING 

CRANKSHAFT 

CENTER MAIN 
BEARING 

LOWER MAIN 
BEARING 

SNAP 
RING 

SEAL 

Exploded drawing of a 4.5 hp — 1980-85 and 7.5 hp — 1980-83 powerhead with principle parts identified. 
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CAP-

CYLINDER 
HEAD 

OIL 
RETURN 

HOSE 

IvX / 

fe ^ I^3^fc&^ "^^*"Aj ^v===s^'') I ■ ' 

C O N N E C T I N G 
RODS AND C A P S 

O U T E R 
EXHAUST 

COVER 

INNER 
EXHAUST 

COVER 

CRANKCASE 

OIL 
DRAIN 
V A L V E 

BEARINGS 
=— AND 

L I N E R S 

Exploded powerhead drawing of a 6hp — 1971 and on: 8hp — 1984 and on. Major parts are identified. 
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EXHAUST 
COVER 

PISTON 
ROD 

LINER 

/ BEARING 
SEAL 

Exploded drawing of a 9.5 hp — 1971-73 powerhead with principle parts identified. 
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RETAINING RINGS (2)--

FiSTON RI.MGC 

CENTER MAIN 
BEARING ASSEMBLY 

RETAINING RING 

Exploded drawing of a 9.9hp and 15hp crankshaft assembly — 1974 and on. Major parts are identified. The block is 
shown on the next page. 
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CYLINDER 
HEAD COVER 

GASKET £>0 .r* / 
rv / 

CYLINDER \J£? 

BYPASS 
COVER 

GASKET 

THERMOSTAT tb^ 
TERMINAL BLOCK 
(ELECTRIC MODEL) 

\(M 

OUTER 
EXHAUST COVER 

INNER 
EXHAUST COVER 

CYLINDER AND 
CRANKCASE ASSEMBLY 

NEUTRAL START SWITCH 
RECTIFIER (ELECTRIC MODEL) 

(ELECTRIC MODEL) 

Exploded drawing of a 9.9hp and 15hp cylinder block — 1974 and on. Major parts are identified. The crankshaft 
assembly is shown on the previous page. 
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OUTER 
EXHAUST COVER 

INNER 
EXHAUST COVER 

THROTTLE 
LINK SPRING 

THROTTLE 
CONTROL ROD 
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THERMOSTAT 
SEAL RETAINER 
PRESSURE 

RELEASE SPRING 
CYLINDER 
HEAD COVER 

PORT BRACKET 
(ELECTRIC START) 

THROTTLE SHAFT 

PORT BRACKET 
(MANUAL START) 

CRANKCASE 
BOLT 

SPARK 
PLUG 

CYLINDER 
HEAD 
BYPASS 
COVER 

PISTON 

SAFETY SWITCH 
AND CABLE BRACKET 

NEUTRAL START 
WITCH ^ 

NEUTRAL SHIFT 
LOCKOUT LEVER 
STARTER LOCKOUT 

LEVER 

PISTON 
RING 

LOWER MAIN 
BEARING 
SNAP 
RING 

LOWER 
CRANKSHAFT 

SEAL 
END 

CENTER MAIN - & 
BEARING LINER 

Exploded powerhead drawing — 25hp — 1971 and on and 3Shp — 1976-84. Major parts are identified. 
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CRANKSHAFT 

RING 

Exploded drawing of the crankshaft assembly for a 20hp powerhead 1971-73 and 1981 and on. Major parts are 
identified. 
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GASKET CYLINDER 
HEAD 
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Exploded powerhead drawing — 40hp — 1971-76 and 1981-1982. Major parts are identified. 
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4-1 INTRODUCTION 

The carburetion and ignition principles 
of two-cycle engine operation MUST be un
derstood in order to perform a proper tune-
up on an outboard motor. 

If you have any doubts concerning your 
understanding of two-cycle engine opera
tion, it would be best to study the operation 
theory section in the first portion of Chap
ter 3, before tackling any work on the fuel 
system. 

Newer units (since about 1985), have 
been equipped with either an electric or 
manual primer system. The electric primer 
system is covered in Section 4-13. The 
manual primer system is covered in Section 
4-14. 

Since 1985, all 40hp, and some 25hp and 
30hp units have been equipped with a Vari
able Ratio Oil System, commonly referred 
to as simply VRO. 

Since 1986 all non-electric start 25hp 
and 30hp units and all 9.9hp and 15hp units 
have been equipped with an oil injection 
system known as AutoBlend. In 1987, the 
name was changed to AccuMix. The Accu-
Mix system is available as an optional a c 
cessory on all smaller models down to the 
4hp. 

Both oil injection systems are covered in 
Section 4-15, the last section of this chap
ter. 

4-2 GENERAL CARBURETION 
INFORMATION 

The carburetor is merely a metering 
device for mixing fuel and air in the proper 
proportions for efficient engine operation. 
At idle speed, an outboard engine requires a 
mixture of about 8 parts air to 1 part fuel. 

At high speed or under heavy duty service, 
the mixture may change to as much as 12 
parts air to 1 part fuel. 

Float Systems 
A small chamber in the carburetor 

serves as a fuel reservoir. A float valve 
admits fuel into the reservoir to replace the 
fuel consumed by the engine. 

Fuel level in each chamber is extremely 
critical and must be maintained accurately. 
Accuracy is obtained through proper adjust
ment of the float. This adjustment will 
provide a balanced metering of fuel to each 
cylinder at all speeds. 

Following the fuel through its course, 
from the fuel tank to the combustion cham
ber of the cylinder, will provide an appreci
ation of exactly what is taking place. In 
order to start the engine, the fuel must be 
moved from the tank to the carburetor by a 
squeeze bulb installed in the fuel line. 

IDLE AND 
THROTTLE SLOW SPEED 

VALVE ORFIGES AIR INTAKE 

| HIGH SPEED NEEDLE 
HIGH SPEED ORFICE 

Fuel flow through the venturi, showing principle and 
related parts controlling intake and outflow. 
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4-2 FUEL 

■CONNECTOR 

\ 

SQUEEZE 
BULB 

Typical fuel line with squeeze bulb and quick-
disconnect fitting at each end. These items may be 
purchased as an assembled unit. 

All powerheads covered in this manual 
are equipped with a manually-operated 
squeeze bulb in the line to transfer fuel 
from the tank to the engine until the engine 
starts . 

After the engine starts , the fuel passes 
through the fuel pump to the carburetor. 
All systems have some type of filter install
ed somewhere in the line between the tank 
and the carburetor. 

At the carburetor, the fuel passes 
through the inlet passage to the needle and 
seat, and then into the float chamber (reser
voir). A float in the chamber rides up and 
down on the surface of the fuel. After fuel 
enters the chamber and the level rises to a 
predetermined point, a tang on the float 
closes the inlet needle and the flow of 
entering the chamber is cutoff. When fuel 
leaves the chamber as the engine operates, 
the fuel level drops and the float tang 
allows the inlet needle to move off its seat 
and fuel once again enters the chamber. In 
this manner a constant reservoir of fuel is 
maintained in the chamber to satisfy the 
demands of the engine at all speeds. 

/ ' 

FILTER 
SCREEK' 

Two different type fuel pumps with the covers 
removed to show the filter screen. These pumps cannot 
be rebuilt. The only service possible is to clean the 
screens with solvent and then blow them dry. 

A fuel chamber vent hole is located near 
the top of the carburetor body to permit 
atmospheric pressure to act against the fuel 
in each chamber. This pressure assures an 
adequate fuel supply to the various operat
ing systems of the engine. 

Air/Fuel Mixture 
A suction effect is created each time 

the piston moves upward in the cylinder. 
This suction draws air through the throat of 
the carburetor. A restriction in the throat , 
called a venturi, controls air velocity and 
has the effect of reducing air pressure at 
this point. 

The difference in air pressures a t the 
throat and in the fuel chamber, causes the 
fuel to be pushed out metering jets extend
ing down into the fuel chamber. When the 
fuel leaves the jets, it mixes with the air 
passing through the venturi. This air/fuel 
mixture should then be in the proper propor
tion for burning in the cylinder/s for maxi
mum engine performance. 

In order to obtain the proper air/fuel 
mixture for all engine speeds, high- and low-
speed needle valves are installed. On la te-
model engines, the high-speed needle valve 
was replaced with a high-speed orifice. 
There is no adjustment with the orifice 
type. These needle valves are used to 

INDUCED 
LOW AIR 

PRESSURE VENTURI 

ATMOSPHERIC AIR PRESSURE 

Air flow principle of a modern carburetor. 
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DESCRIPTION 4-3 

compensate for changing atmospheric condi
tions. Only 15% to 20% of the engines 
covered in this manual have an adjustable 
high- and low-speed needle valve. 

Engine operation at sea level compared 
with performance at high altitudes is quite 
noticeable. A throt t le valve controls the 
volume of air/fuel mixture drawn into the 
engine. A cold engine requires a richer fuel 
mixture to start and during the brief period 
it is warming to normal operating tempera
ture. A choke valve is placed ahead of the 
metering jets and venturi to provide the 
extra amount of air required for start and 
while the engine is cold. 

When this choke valve is closed, a very 
rich fuel mixture is drawn into the engine. 

The throat of the carburetor is usually 
referred to as the "barrel." Carburetors 
installed on engines covered in this manual 
all have a single metering jet with a single 
thrott le and choke plate. Single barrel 
carburetors are fed by one float and cham
ber. 

k-3 FUEL SYSTEM 

The fuel system includes the fuel tank, 
fuel pump, fuel filters, carburetor, connect
ing lines, with a squeeze bulb, and the 
associated parts to connect it all together. 
Regular maintenance of the fuel system to 
obtain maximum performance, is limited to 
changing the fuel filter at regular intervals 
and using FRESH fuel. Even "v/ith the high 
price of fuel, removing gasoline that has 

CHOKE VALVE 

Choke valve location in the carburetor venturi. The 
choke valve on most Johnson/Evinrude carburetors is 
located in front of the venturi. 

Damaged piston, possibly caused by insufficient oil 
mixed with the fuel; using too-low an octane fuel; or 
using fuel that had "soured" (stood too long vnthout a 
preservative additive). 
been standing unused ever a long period of 
t ime is still the easiest and least expensive 
preventive maintenance possible. 

In most cases this old gas, even with 
some oil mixed with it, can be used without 
harmful effects in an automobile using regu
lar gasoline. 

If a sudden increase in gas consumption 
is noticed, or if the engine does not perform 
properly, a carburetor overhaul, including 
boil-out, or replacement of the fuel pump 
may be required. 

STO« Y©ti* MOTQftS 
WITHOUT oftMMHKi e*s 

Commercial additives, such as Sta-bil, may be used 
to keep the fuel in the tank fresh. Under favorable 
conditions, such additives will prevent the fuel from 
"souring" for up to twelve months. 
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