
8-38 LOWER UNIT 

Jumping out of Gear 
If a loud thumping sound is heard at the 

transom while the boat is underway, the unit 
is jumping out of gear, the propeller does 
not have a load, therefore the rushing water 
under the hull forces the lower unit in a 
backward direction. The unit jumps back 
into gear; the propeller catches hold; the 
lower unit is forced forward again, and the 
result is the thumping sound as the action is 
repeated. Normally this type of action 
occurs perhaps once a day, then more fre
quently each time the clutch is operated, 
until finally the unit will not stay in gear for 
even a short t ime. 

The following areas must be checked to 
locate the cause: 

1- Check the Table of Contents for the 
horsepower and model year of the unit being 
serviced. Each section clearly outlines ex
actly how the shift disconnect is to be 
made. If the section indicates the power-
head must be removed in order to check the 
shift mechanism, then the powerhead must 
be removed. If the unit has a window in the 
exhaust housing, then the window must be 
removed. Hold the shift rod with a pair of 
pliers and at the same t ime at tempt to 
move the shift lever on the starboard side of 
the engine. If it is possible to move the 
shift lever, the bellcrank is worn. 

If the engine is the type requiring the 
lower unit to be lowered slightly to gain 
access to the shift rod: Lower the lower 
unit slightly, and then hold the shift rod 
with a pair of pliers and a t tempt to move 

the shift lever on the starboard side of the 
engine. If the lever can move, the bellcrank 
is damaged and must be repaired. 

2- Disconnect the shift cable at the en
gine. Attempt to shift the unit into forward 
gear with the shift lever on the starboard 
side of the engine and at the same t ime 
rotate the propeller in an effort to shift into 
gear. Shift the control lever at the control 
box into forward gear. Move the shift cable 
at the engine up to the shift handle and 
determine if the cable is properly aligned. 
The control lever may have jumped a tooth 
on the slider or on the shift lever arc . If a 
tooth has been jumped, the cable would lose 
its adjustment and the unit would fail to 
shift properly. If the inner cable should slip 
on the end cable guide, the adjustment 
would be lost. 

3 - Move the shift lever at the engine 
into the neutral position and the shift lever 
at the control box to the neutral position. 
Now, move the shift cable up to the shift 
lever and see if it is aligned. Shift the unit 
into reverse at the engine and shift the 
control lever at the control box into re
verse. Move the cable up and see if it is 
aligned. If the cable is properly aligned, but 
the unit still jumps out of gear when the 
cable is connected, one of three conditions 
may exist. 
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a- The bellcrank is worn excessively or 
damaged. 

b- The shift rod connec tor is misaligned. 
This connector is used to link the upper shift 
rod with the lower rod. If the connector has 
not been installed properly, any shifting will 
be difficult. 

c- Parts in the lower unit are worn from 
extended use. 

Frozen Powerhead 
This condition is suggested when the 

operator unsuccessfully attempts to crank 
the engine, either with a hand starter or 
with a starter motor. The flywheel will not 
rotate. Do not assume the engine is "froz
en" until the lower unit has been removed 
and thoroughly checked. If the lower unit is 
"locked" (the driveshaft or propeller shaft 
will not rotate), the powerhead will have the 
indication of being "frozen" (failure to ro
tate the flywheel). 

The first step to perform under these 
conditions is to "pull" the lower unit, and 
then again attempt to crank the engine. If 
the attempt is successful with the lower 
unit disconnected, the problem is in the 
lower unit. If the attempt to crank the 
engine is still unsuccessful, the problem is in 
the powerhead, illustration J. 
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8-7 LOWER UNIT SERVICE 
MANUAL SHIFT 
6.0 HP - 1971-79 
9.5 HP TO 20 HP - 1971-73 
25 HP - 1971-85 

Propeller Removal 
Remove the propeller according to the 

detailed procedures outlined in Section 8-2. 

Draining Lower Unit 
Drain the lower unit according to the 

detailed procedures outlined in Section 8-3. 

Shift Rod Disconnect 
Three different shift rod connection ar

rangements may be encountered on the en
gines covered in this manual. The following 
three paragrpahs describe the connections 
and how they are to be handled for removal 
of the lower unit. The horsepower and 
model years are also given for each. 

Pin in Upper Driveshaft 
Used on All 6 hp Engines — 1971-79 

"Pin in the upper driveshaft", means that 
the pin holds and pushes the seal and spring 
assembly against the powerhead and thus 
provides a bottom seal for the powerhead. 
After the lower unit attaching bolts have 
been removed, the flywheel must be rotated 
(to rotate the driveshaft) until the pin is 
aligned with two slots in the upper portion 
of the exhaust housing, illustration A. The 
lower housing can then be separated from 
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8-40 LOWER UNIT 

the exhaust housing. If an attempt is made 
to force the lower unit from the exhaust 
housing without aligning the driveshaft pin, 
as just described, the pin may be broken 
and other items damaged. Loosen the at
taching screws securing the lower unit to 
the exhaust housing. Allow the lower unit 
to drop approximately one inch, and then 
remove the bottom bolt in the shift con
nector illustration B. The lower unit may 
then be completely separated from the ex
haust housing, illustration C. 

Shift Disconnect Connector 
Used on All 9.5 hp Engine - 1971-73 

These units do not have the pin in the 
driveshaft. Loosen the attaching screws 
securing the lower unit to the exhaust hous
ing. Allow the lower unit to drop approx
imately one inch, and then remove the bot
tom bolt in the shift connector, illustation 

.B. The lower unit may then be completely 
separated from the exhaust housing, illus
tration C. 

Window Removal To Gain Access 
18 hp and 20 hp Engines — 1971-73 
25 hp Engines 1971-85 

GOOD WORDS 
In MOST cases, if any unit being serviced 

has the 6-inch extension, it is NOT neces
sary to remove the extension in order to 
"drop" the lower unit. However, as in most 
things in life, there are rare exceptions and 
here is one. If the lower unit is separated 
from the extension and the driveshaft con
nection is not accessible, then the extension 
will have to be removed to gain access to 
the coupler. 

Remove the metal plate from the port 
side of the engine. Access to the shift 
connector is gained through the opening. 

Disconnect the shift rod from the ex
haust housing by removing the bottom bolt 
from the shift connector, illustration D. 
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MANUAL SHIFT 6.0 TO 25 HP 8-41 

additional bolt on each side and one at the 
rear of the engine. Work the lower unit 
loose from the exhaust housing. It is not 
uncommon for the water tube to be stuck in 
the water pump making separation of the 
lower unit from the exhaust housing diffi
cult. However, with patience and persist
ence, the tube will come free of the pump 
and the lower unit separated from the ex
haust housing. 

MORE GOOD WORDS 
Position the lower unit in a vertical 

position on the edge of the work bench 
resting on the cavitation plate. Secure the 
lower unit in this position with a C-clamp. 
The lower unit will then be held firmly in a 
favorable position for further service work. 
An alternate method is to cut a groove in a 
short piece of 2" x 6" wood to accommodate 
the lower unit with the cavitation plate 
resting on top of the wood. Clamp the wood 
in a vise and service work may then be 
performed with the lower unit erect (in its 
normal position), or inverted (upside down). 
In both positions, the cavitation plate is the 
supporting surface. 

2- Remove the O-ring from the top of 
the driveshaft. Some units may have a pin 
installed in this location, instead of an O-
ring. In this case, remove the pin from the 
driveshaft. The washer, springs, and other 
parts will have remained in the exhaust 
housing. 

WATER PUMP REMOVAL 

3 - Remove the screws securing the wa
ter pump to the lower unit housing. It is 
very possible corrosion will cause the screw 
heads to break-off when an at tempt to re
move them is made. If this should happen, 

• 
: 
» 
H \ 
*t 

< 
."" 
; 

■ 

.-
-, 
*. 

IN ; 

afe' 

i - \ ' * 

* 
-Vt I 
•.\v *. 

■.«•■ v 
.*: • 
•>\ 

'%'* 
* ; ■ 

" ^ Vff 

^ 
^ 
£ 
Hi 
ft**' 
% 

1 
■ f • © 

use a chisel and breakaway the water pump 
housing from the lower unit. EXERCISE 
CARE not to damage the lower unit housing. 

4- After the screws have been removed, 
slide the water pump, impeller, the impeller 
key, and the lower water pump plate, up
ward and free of the driveshaft. 
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8-42 LOWER UNIT 

ADVICE 
If the only work to be performed is 

service of the water pump, be extremely 
CAREFUL to prevent the driveshaft from 
being pulled up and free of the pinion gear 
in the lower unit. NEVER carry the lower 
unit by the driveshaft. If the shaft should 
be released from the pinion, the lov/er unit 
MUST be disassembled to align the pinion 
gear and the driveshaft, then the driveshaft 
installed. 

To install the water pump, proceed di
rectly to Page 8-52, Water Pump Installa
tion. 

LOWER UNIT DISASSEMBLING 

** 

PHILLI PS 
SCREW 

V#V \ 
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GOOD WORDS 

One of two type of driveshafts may be 
installed in the lower units covered in this 
section. One has a spline on the lower end 
of the shaft to index with the splines in the 
pinion gear. The other type driveshaft has 
a key and keyway in the lower end of the 
driveshaft. The key indexes with a match
ing keyway in the pinion gear. 

5- CAREFULLY pull upward on the 
driveshaft. If the driveshaft comes free 
easily, the unit is the type with the splines 
on the end of the shaft. If the shaft will not 
come free, it is the type with the key and 
keyway. Therefore, the driveshaft will be 
removed later when the lower unit is disas
sembled. If the driveshaft comes free, 
remove it at this t ime. 

6- Turn the lower unit upside down and 
again clamp it in the vise or slide it into the 
wooden block, if one is used. Carefully 

WOODRUFF 
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examine the lower portion of the unit. The 
cap is considered that part below the split 
with the skeg attached. The cap has a 
Phillips screw installed. Remove the screw. 

7- Remove the attaching screws around 
the cap. These screws may be slotted-type 
or Phillips screws. CAREFULLY tap the 
cap to jar it loose, and then separate it from 
the lower unit housing. If the cap did not 
have a Phillips screw on the outside, observe 
the two slots inside the cap. 

TAKE TIME 
Before proceeding with the disassembly 

work, take time to study the arrangement of 
parts in the lower unit. You may elect to 
follow the practice of many professional 
mechanics and take a polaroid picture of the 
unit as an aid during the assembly work. 
Several engineering and production changes 
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have been made to the lower unit over the 
years. Therefore, the positioning of the 
gears, shims, bearings, and other parts may 
vary slightly from one unit to the next. 

To show each and every arrangement 
with a picture in this manual would not be 
practical. Even if it were done, the ability 
to associate the unit being serviced with the 
illustration would be almost impossible. 
Therefore, take t ime to make notes, scrib
ble out a sketch, or take a couple photo
graphs, illustration E. 

8- Lift the shift lever out of the cradle, 
and then remove the cradle from the shift 
dog. Raise the propeller shaft and at the 
same time tap with a soft-headed mallet on 
the bottom side to jar it loose, then remove 
the shaft assembly from the lower unit. The 
forward and reverse gear including the bear
ings will all come out with the propeller 
shaft. The forward gear is the gear at the 
opposite end of the shaft from the propeller. 

GOOD WORDS 
Notice the bearing split on the back side 

of the forward gear. Also observe the pin in 
the housing and a matching slot in the 
bearing. The pin must index in the slot 
during installation. The reverse gear has a 

MANUAL SHIFT 6.0 TO 25 HP 8-43 

tab protruding from the bearing head. This 
tab indexes in a slot in the housing during 
installation. By taking note at this t ime of 
the particular type of installation for the 
unit being serviced, the task of installation 
will progress more smoothly. If the installa
tion work is not performed properly, the 
lower unit housing will quickly be damaged 
requiring the purchase of a new unit. 

9- If the unit being serviced is the type 
with a key way in the driveshaft, remove 
the pinion gear from the shaft, then the key, 
and snap ring, before attempting to remove 
the driveshaft. 

10- Slide the forward gear, babbitt bear
ing, and washer, free of the propeller shaft. 
Remove the clutch dog. Remove the re
verse gear case head, reverse gear, and 
washer, from the shaft. 

11- Turn the lower unit housing right 
side up and again clamp it in the vise. 
Remove the bearing carrier and bearing 
assembly. This is accomplished by using a 
bearing carrier puller, as shown. An alter
nate method is to use two screwdrivers to 
remove the carrier from the lower unit. 
Sometimes the bearing carrier is difficult to 
remove. One effective method to release a 
stubborn bearing carrier is to heat the lower 
unit housing while attempting to remove the 
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8-44 LOWER UNIT 

Bearing carrier prior to removal. The two screws 
shown are used to align the carrier with the gasket 
during installation. 

carrier. If this method is employed, TAKE 
CARE not to overheat the lower unit. Ex
cessive heat may damage internal parts. 
Remove the gasket from underneath the 
bearing carrier housing. 

12- Clean the upper part of the shift rod 
as an aid to pulling it through the bushing 
and O-ring. Pull the shift rod from the 
lower unit housing. The shift rod passes 
through an O-ring and bushing in the lower 
unit housing. These two items prevent wa
ter from entering the lower unit. A special 
tapered punch is required to remove the 
bushing from the lower unit housing. Obtain 
the special punch, and then remove the 
bushing, and the O-ring. 

CLEANING AND INSPECTING 

Clean all water pump parts with solvent, 
and then dry them with compressed air. 
Inspect the water pump cover and base for 
cracks and distortion, possibly caused from 

overheating. Inspect the face plate and 
water pump insert for grooves and/or rough 
surfaces. If possible, ALWAYS install a 
complete new water pump while the lower 
unit is disassembled. A new impeller will 
ensure extended satisfactory service and 
give "peace of mind" to the owner. If the 
old impeller must be returned to service, 
NEVER install it in reverse to the original 
direction of rotation. Installation in reverse 
will cause premature impeller failure. 

Inspect the impeller side seal surfaces 
and the ends of the impeller blades for 
cracks, tears, and wear. Check for a glazed 
or melted appearance, caused from operat
ing without sufficient water. If any ques
tion exists, and as previously stated, install 
a new impeller if at all possible. 

Clean all parts with solvent and dry 
them with compressed air. DISCARD all O-
rings and gaskets. Inspect and replace the 
driveshaft if the splines are worn. Inspect 
the gearcase and exhaust housing for dam
age to the machined surfaces. Remove any 
nicks and refurbish the surfaces on a surface 
plate. Start with a No. 120 Emery paper 
and finish with No. 180. 

Check the water intake screen and pas
sages by removing the bypass cover, if one 
is used. Inspect the clutch dog, drive gears, 
pinion gear, and thrust washers. Replace 
these items if they appear worn. If the 

Using a slide hammer to "pull" the bearing carrier 
from the upper portion of the lower unit. 
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clutch dog and drive gear arrangement sur
faces are nicked, chipped, or the edges 
rounded, the operator may be performing 
the shift operation improperly or the con
trols may not be adjusted correctly. These 
items MUST be replaced if they are dam^ 
aged. 

Inspect the dog ears on the inside of the 
forward and reverse gears. The gears must 
be replaced if they are damaged. 

Worn clutch dog ears. This clutch dog must be 
replaced. 

Badly worn water pump impeller. The best practice 
is to replace the impeller each time the lower unit is 
disassembled for service. 

. V*** GROMMET 

Grommet installed about half-way up the exhaust 
housing where the water tube passes through. This 
grommet should be removed and the area cleaned to 
ensure satisfactory water flow through the unit. 
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A new shift cradle (right) compared with one badly 
worn and unfit for further service (left). 

Bearing head with a new seal and O-ring installed. 

Badly worn propeller shaft. This damage may have 
started from an entangled fish line that was not remov
ed, and then aggravated when water entered the lower 
unit. 

A rusted and corroded gear. Water was allowed to 
enter the lower unit through a badly worn seal and 
cause this damage to the gear and other expensive 
parts. 
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/iufi'/y v.oni pinion gear from a lower unit. The teeth 
of the gears must be carefully inspected for wear and 
damage. 

Check the cradle that rides on the inside 
diameter of the clutch dog. The sides of the 
cradle must be in good condition, free of 
any damage or signs of wear. If damage or 
wear has occurred, the cradle must be re
placed. 

Check the shift lever and the two prongs 
that fit inside the cradle. Check to be sure 
the prongs are not worn or rounded. Dam
age or wear to the prongs indicates the 
lever must be replaced. 

READ AND BELIEVE 
The three accompanying lettered illus

trations clearly show a lower unit that has 
been assembled INCORRECTLY.. 

Illustration F: Inspect very closely, the 
bushing bearing on the forward gear for any 
kind of indication the pin was missed when 
the housing was installed during the last 
repair work. Check the reverse gearcase 
head and if there is any indication of a pin 
mark, then check the housing for evidence 
the pin has been driven into the housing. 

PIN 
MARK 

PIN 

Some bearing carriers have a lip that 
indexes with a slot in the lower unit housing. 
Check for evidence the lip did not index 
properly. 

Illustration G: If the pin has been driven 
down into the lower unit housing, it must be 
drilled out as described in the next para
graph. The accompanying illustration com
pares a proper and an improper installation. 

Illustration H: If the pin must be drilled, 
EXERCISE CARE not too drill to deeply. If 
a hole is drilled deeper than necessary, then 
insert a couple drops of melted solder into 
the hole, and set the new pin in place with 
the LARGE portion of the pin flush with the 
housing. If the pin is not flush, remove it, 
drop more soldered into the hole and make 
another test. Continue to drop solder into 
the hole and test until the pin is flush with 
the housing when it is installed. If more 
solder is inserted into the hole than neces
sary, the pin may be tapped into the solder 
while it is still warm and the pin made flush 
with the housing. 
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SHIFT 
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Exploded drawing of the lower unit for all the units covered in this section except the 6 hp units. 
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8-48 LOWER UNIT 

PINION 

BUSHING 

.. .-..-.0-RIMGAV © 
ASSEMBLING 

1- Place the lower unit on the work 
bench with the water pump recess facing 
upward. Install a NEW O-ring into the shift 
cavity. Work the bushing into place on top 
of the O-ring with a punch and mallet. 
Inject just a couple drops of oil into the 
bushing and O-ring as an assist during instal
lation of the shift rod. 

2- Turn the exhaust housing upside 
down. If the unit being serviced uses a 
Woodruff key, to secure the pinion gear to 
the driveshaft, install the driveshaft through 
the housing. Install the snap ring into the 

groove near the end of the driveshaft, and 
then the Woodruff key, and finally the pin
ion gear onto the driveshaft. Lower the 
assembled driveshaft into place in the lower 
unit housing. If the driveshaft is the splin-
ed-type, lower the pinion gear into place at 
this t ime. The driveshaft will be installed 
later . 
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Exploded drawing of the lower unit for the 6 hp unit, with major parts identified. 
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Assembling the Propeller Shaft 
3 - Slide the clutch dog onto the propel

ler shaft splines. Apply a light coating of 
lubricant to the washer and then insert i t 
into the center of the forward gear. Slide 
the forward gear onto the end of the propel
ler shaft. Slide the forward gear bearing 
onto the shaft and into the forward gear. 

*- Apply a light coating of lubricant to 
the washer, and then insert it into the 
center of the reverse gear. Slide the re
verse gear onto the propeller shaft from the 
propeller end. Check to be sure a new O-
ring and bearing seal has been installed into 
the gear case head, and then install the 
gearcase head assembly onto the propeller 
shaft. 

CRITICAL WORDS 
Look into the front part of the lower 

unit housing. Notice the pin protruding up 
from the housing. Now, observe the slot in 
the forward gear bearing. When the propel
ler shaft assembly is installed into the lower 
unit, this pin MUST index into the hole in 
the forward gear bearing. Also notice the 
protrusion on the end of the gearcase head, 
illustration A. This protrusion MUST index 
with the slot in the housing when the propel
ler shaft assembly is installed. 

5- Check to be sure the pinion gear is 
properly located. Check to be sure the shift 
rod is clean and smooth (free of any burrs or 
corrosion). Coat the shift rod and the O-
ring with oil as an aid to installation. Slide 

0-RING 
\ 

\ 
PROTRUSION 

the shift rod down through the O-ring and 
bushing into the gear case. 

6- Slide the propeller shaft assembly in
to the lower unit housing. Check to be sure 
the slot in the forward gear bearing indexes 
with the pin in the lower unit, and the 
protrusion on the end of the gear case head 
indexes in the slot in the housing. On some 
models, a pin in the lower unit housing 
MUST index with a hole in the gearcase 
head. 

7- Lubricate the cradle, and then slip it 
into the clutch dog groove. 

8- Bring the shift lever down over the 
cradle and snap the fingers of the lever into 
the cradle. Check to be sure the clutch dog 
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SHIFT 
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8-50 LOWER UNIT 

is in the NEUTRAL position. Push or pull on 
the shift rod to move it up or down until the 
clutch dog is in the center between the 
forward and reverse gears. 

9- Lay down a bead of No. 1000 Sealer 
into the groove of the cap in preparation to 
installing the seal. 

10- Place a NEW seal in the lower cap 
and hold the seal in the groove with sealer. 
Apply a small amount of siiicone sealer on 
each side of the bearing gear case head. 
This sealer will form a complete seal when 
the lower unit cap is installed. 

GOOD WORD 
If t ime is taken to grind the end of the 

screw to a SHORT point, it will make the 
task of installation much easier, illustration 
B. If the cap and shift lever are not 
aligned exactly, the screw will "seek" and 
make the alignment as it passes through. 
However, do not make a long point or the 
screw will not have enough support and 
would bend during operation of the shift 
lever. 

11- Position the lower unit cap over the 
gear assembly onto the lower unit housing. 
If the unit being serviced uses a shift lever 
pin, work the cap until the pin indexes into 
the recess of the cap. 
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12- Apply a drop of sealer into the open
ing for each cap retaining screw to ensure a 
complete seal between the cap and the 
lower unit housing. Install the screws secur
ing the cap to the lower unit housing. 
Tighten the screws ALTERNATELY and 
EVENLY. 

13- A Phillips screw is used in the side 
of the cap. Use a flashlight and align the 
hole in the cap with the hole in the shift 
lever. Install the tapered Phillips screw into 
the housing and through the lever. 

1*- Apply a drop of good grade sealer to 
the threads, and then tighten the screw 
securely. 

15- Turn the lower unit rightside up. 
Install a NEW gasket onto the upper surface 
of the lower unit. 

16- Install the bearing housing and bear
ing assembly by sliding a couple of bolts 
through the housing to align the base gasket. 
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WATER PUMP INSTALLATION 

17- Apply a coating of sealer to the 
upper surface of the lower unit. Install the 
water pump base plate. 

18- If the unit being serviced, uses the 
splined-type driveshaft, slide the driveshaft 
into the lower unit, and then rotate the 
shaft very slowly. When the splines of the 
driveshaft index with the pinion gear, the 
shaft will drop slightly. Install the water 
pump pin or key. 

19- Slide the water pump impeller down 
the driveshaft and into place on top of the 
water pump base plate with the pump pin or 
key indexed in the impeller. Lubricate the 
inside surface of the water pump with light
weight oil. 

20- Lower the water pump housing down 
the driveshaft and over the impeller. Ro
tate the driveshaft CLOCKWISE as the wa
ter pump housing is lowered to allow the 
impeller blades to assume their natural and 
proper position inside the housing. Continue 

to ro ta te the driveshaft and work the water 
pump housing downward until it is seated on 
the lower unit upper housing . 

2 1 - Rota te the driveshaft CLOCKWISE 
while the screws are tightened to prevent 
damaging the impeller vanes. If the impel
ler is not rotated, the housing could damage 
or cut the end of the vanes as the screws 
are brought up tight. The rotation allows 
them to spring back in a natural position. 
Place a NEW grommet into the water pump 
housing for the water pickup. If a new 
water pump was installed, this seal will 
already be in place. 
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BOLT @ 

BEFORE the lower unit is fully mated with 
the exhaust housing, as described in the 
previous step and the "Good Words", illus
tration C and D. 

If the unit being serviced uses the drive-
shaft with the pin, extreme care must be 
exercised as the shaft is guided into the 
exhaust housing to allow the pin to index 
with the groove in the housing, illustration 
E. 

If the unit being serviced uses the bolt 
through the window arrangement, insert the 
bolt into the connector. TAKE TIME to read 
and understand the "Good Words" just before 
Step 2k, before making this connection. Af
ter the bolt is in place, install and secure 
the window with the attaching hardware, 
illustration F. 

25- Check to be sure the water pickup 
tube is clean, smooth, and free of any 
corrosion. Coat the water pickup tube and 
grommet with lubricant as an aid to instal
lation. Guide the lower unit up into the 

v LOWER 
SEAL 

/ 

SHIFT ROD 
CONNECTOR 

Shift rod connector on a lower unit requiring the 
powerhead to be removed to gain access to the connec
tor. 
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exhaust housing with the water tube sliding 
into the rubber grommet of the water pump. 
If the shift rod must be connected before 
the lower unit makes contact with the ex
haust housing, make the connection at this 
t ime. Continue to work the lower unit 
towards the exhaust housing, and a t the 
same time rotate the propeller shaft as an 
aid to indexing the driveshaft splines with 
the crankshaft. Start the bolts securing the 
lower unit to the exhaust housings together. 
Tighten the bolts ALTERNATELY and 
EVENLY to the torque value given in the 
Appendix. 

SPECIAL PROCEDURES 
Fill the lower unit with lubricant accord

ing to the procedures in Section 8-3. 
Install the propeller, see Section 8-2. 
26- Final adjustment for remote control 

units: Shift the lower unit into NEUTRAL 
gear. At the shift box, move the shift lever 
to the NEUTRAL position. If the pin on the 
end of the shift cable, does not align with 
the shift handle, move the adjusting knob 
until the pin aligns and will move into the 
shift handle. With the shift cable removed, 
move the lower unit into FORWARD gear 
and at the same time rotate the propeller 
CLOCKWISE to ensure the gears are fully 
indexed. At the control box, move the shift 
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lever into the FORWARD position. Again 
check to be sure the pin on the end of the 
shift cable aligns with the hole in the shift 
lever. Adjust the knob on the shift cable 
until the pin does align with the hole in the 
shift lever. 

FUNCTIONAL CHECK 

Perform a functional check of the com
pleted work by mounting the engine in a tes t 
tank, in a body of water, or with a flush 
at tachment connected to the lower unit. If 
the flush at tachment is used, NEVER oper
ate the engine above an idle speed, because 
the no-load condition on the propeller would 
allow the engine to RUNAWAY resulting in 
serious damage or destruction of the engine. 

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. Just five seconds 
without water will damage the water pump. 

Start the engine and observe the ta t t le -
tale flow of water from idle relief in the 
exhaust housing. The water pump installa
tion work is verified. If a "Flushette" is 
connected to the lower unit, VERY LITTLE 
water will be visible from the idle relief 
port . Shift the engine into the three gears 
and check for smoothness of operation and 
satisfactory performance. 

Small horsepower unit mounted in a test tank in 
preparation to making final adjustments and return to 
service. 
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8-8 LOWER UNIT SERVICE 
MANUAL SHIFT - EARLY 40 HP TO 1976 
(40 HP SINCE 1977 — SEE SEC. 8-13) 

Propeller Removal 
Remove the propeller according to the 

detailed procedures outlined in Section 8-2. 

Draining Lower Unit 
Drain the lower unit according to the 

detailed procedures outlined in Section 8-3. 

GOOD WORDS 
Only one type of shift mechanism and 

removal procedures are used on the engines 
covered in this section. Access to the shift 
disconnect is through a window on the s tar
board side of the engine. 

LOWER UNIT REMOVAL 

1- Remove the metal plate from the 
port side of the engine. Access to the shift 
connector is gained through the opening. 
Disconnect the shift rod from the exhaust 
housing by removing the bottom bolt from 
the shift connector. 

GOOD WORDS 
In MOST cases, if any unit being serviced 

has the 6-inch extension, it is NOT neces
sary to remove the extension in order to 
"drop" the lower unit. 

2 - Remove the attaching hardware se
curing the rear exhaust housing cover, in
stalled on all 40 hp models. This cover 
MUST be removed to gain access to one of 
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the bolts securing the lower unit to the 
exhaust housing. Remove the bolts securing 
the lower unit to the housing. Some units 
may have an additional bolt on each side and 
one at the rear of the engine. Work the 
lower unit loose from the exhaust housing. 
It is not uncommon for the water tube/s to 
be stuck in the water pump making separa
tion of the lower unit from the exhaust 
housing difficult. However, with patience 
and persistence, the tube/s will come free 
of the pump and the lower unit separated 
from the exhaust housing. 

'. ' ■ * . - * 

: Vf;'- -4 
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© 
MORE GOOD WORDS 

Position the lower unit in a vertical 
position on the edge of the work bench 
resting on the cavitation plate. Secure the 
lower unit in this position with a C-clamp. 
The lower unit will then be held firmly in a 
favorable position for further service work. 
An al ternate method is to cut a groove in a 
short piece of 2" x 6" wood to accommodate 
the lower unit with the cavitation plate 
resting on top of the wood. Clamp the wood 
in a vise and service work may then be 
performed with the lower unit erect (in its 
normal position), or inverted (upside down). 
In both positions, the cavitation plate is the 
supporting surface, illustration A. 

3 - Remove and DISCARD the O-ring 
from the top of the driveshaft. 

WATER PUMP REMOVAL 

AUTHOR'S APOLOGY 
The photographs taken for this section 

involved a water pump from an electr ic 
shift lower unit. However, the pump and 
the service procedures are identical for the 
manual shift. Therefore, disregard any wir
ing shown in the photographs. 

k- Remove the O-ring from the top of 
the water pump. Remove the screws secur
ing the water pump to the lower unit hous
ing. It is very possible corrosion will cause 

O-RING 

/ 

\ 
GROMMET 

© 

WATER PUMP 
HOUSING _ 

© 
the screw heads to break-off when an a t 
tempt to remove them is made. If this 
should happen, use a chisel and breakaway 
the water pump housing from the lower unit. 
EXERCISE CARE not to damage the lower 
unit housing. 

5- After the screws have been removed, 
slide the water pump, impeller, the impeller 
key, and the lower water pump plate upward 
and free of the driveshaft. 

GOOD NEWS 
If the only work to be performed is 

service of the water pump, disregard the 
following steps, and proceed directly to the 
Water Pump Assembling portion of this sec
tion on Page 8-67, Water Pump Installation. 

LOWER UNIT DISASSEMBLING 

6- CAREFULLY pull upward on the 
driveshaft and remove it from the lower 
unit. 

7- Turn the lower unit upside down and 
again clamp it in the vise or slide it into the 
wooden block, if one is used. Carefully 
examine the lower portion of the unit. The 
cap is considered that part below the split 
with the skeg at tached. Remove the Phil
lips screw from the starboard side of the 
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PHILLIPS 
SCREW 

lower housing. This screw passes through 
the shift yoke and threads into the other 
side of the housing. 

8- Remove the attaching screws around 
the cap. These screws may be slotted-type 
or Phillips screws. CAREFULLY tap the 
cap to jar it loose, and then separate it from 
the lower unit housing. 

TAKE TIME 
Before proceeding with the disassembly 

work, take time to study the arrangement of 
parts in the lower unit. You may elect to 
follow the practice of many professional 
mechanics and take a polaroid picture of the 
unit as an aid during the assembly work. 
Several engineering and production changes 
have been made to the lower unit over the 
years. Therefore, the positioning of the 
gears, shims, bearings, and other parts may 
vary slightly from one unit to the next. 

To show each and every arrangement 
with a picture in this manual would not be 
practical. Even if it were done, the ability 
to associate the unit being serviced with the 
illustration would be almost impossible. 
Therefore, take t ime to make notes, scrib
ble out a sketch, or take a couple photo
graphs, illustration B. 

9- Lift the shift lever out of the cradle, 
and then remove the cradle from the shift 
dog. Raise the propeller shaft and at the 
same time tap with a soft-headed mallet on 
the bottom side to jar it loose, then remove 
the shaft assembly from the lower unit. The 
forward and reverse gear including the bear
ings will all come out with the propeller 
shaft. The forward gear is the gear at the 
opposite end of the shaft from the propeller. 

GOOD WORDS 
Notice that the forward gear bearing is a 

tapered bearing with a race and that the 
taper faces outward, AWAY from the gear. 
Also observe the seal retainer on the propel
ler end of the propeller shaft. Now, notice 
the matching pin in the lower unit housing. 
During the installation work, the retainer 
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MUST be installed with the pin indexed in 
the hole. Take note of the snap ring install
ed between the thrust washer and the re 
verse gear bearing. One more item of 
particular interest . Notice the two sides of 
the thrust washer. One side is as a normal 
washer, but the other side is a babbitt. The 
babbitt side MUST face toward the reverse 
gear during installation. The washer also 
has two dog ears, one facing upward and the 
other downward, illustration C. 

By taking note at this t ime of these 
items and exactly how they are installed, 
the task of assembling and installation will 
progress more smoothly. 

10- Remove the attaching screws, and 
then the U-shaped bracket from the top of 
the pinion gear 

11- Reach into the lower housing and 
remove the pinion gear. 

12- Slide the tapered bearing, forward 
gear, washer, and clutch dog, off the propel
ler shaft. 

13- Remove the seal retainer, reverse 
bearing, snap ring, washer, reverse gear and 
bearing, and the washer, from the propeller 
end of the shaft. 

14- Turn the lower unit housing right 
side up and again clamp it in the vise. 
Remove the upper seal using a seal puller. 
An al ternate method, if the puller is not 
available, is to use two screwdrivers and 
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Using a slide hammer to remove the seals or bearing 
from underneath the water pump base plate. 

work the seal out of the housing. TAKE 
CARE not to damage the seal recess as the 
seal is being removed. A babbitt bearing is 
installed under the seal. Late model units 
may have caged needle bearings installed. 
Normally, it is NOT necessary to remove 
this bearing. However, check the bearing 
surface with a finger and if any roughness is 
felt, the bearing MUST be replaced. 

15- Clean the upper portion of the shift 
rod as an aid to pulling it through the 
bushing and O-ring. Pull the shift rod from 
the lower unit housing. 

16- The shift rod passes through an O-
ring and bushing in the lower unit housing. 
These two items prevent water from enter
ing the lower unit. A special tapered punch 

NEEDLE 
BEARING 

Caged needle bearing set installed on newer model 
lower units instead of a babbitt bearing. 
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is required to remove the bushing from the 
lower unit housing. Obtain the special 
punch, and then remove the bushing, and the 
O-ring. 

CLEANING AND INSPECTING 

Clean all water pump parts with solvent, 
and then dry them with compressed air. 
Inspect the water pump cover and base for 
cracks and distortion, possibly caused from 
overheating. Inspect the face plate and 
water pump insert for grooves and/or rough 
surfaces. If possible, ALWAYS install a 
complete new water pump while the lower 
unit is disassembled. A new impeller will 
ensure extended satisfactory service and 
give "peace of mind" to the owner. If the 
old impeller must be returned to service, 
NEVER install it in reverse to the original 
direction of rotation. Installation in reverse 
will cause premature impeller failure. 
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Babbitt bearing unfit for further service. This type 
bearing must not show any sign of water damage. 

Inspect the impeller side seal surfaces 
and the ends of the impeller blades for 
cracks, tears, and wear. Check for a glazed 
or melted appearance, caused from operat
ing without sufficient water. If any ques
tion exists, and as previously stated, install 
a new impeller if at all possible. 

Clean all parts with solvent and dry 
them with compressed air. DISCARD all O-
rings and gaskets. Inspect and replace the 
driveshaft if the splines are worn. Inspect 
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M 
View of a badly corroded lower unit. Water entered 

and was allowed to remain over an extended period of 
time causing extensive damage. 

Badly worn pinion gear from a lower unit. The teeth 
of the gears must be carefully inspected for wear and 
damage. 

A rusted and corroded gear. Water was allowed to 
enter the lower unit through a badly worn seal and 
cause this damage to the gear and other expensive 
parts. 
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A new shift cradle (right) compared with one badly 
worn and unfit for further service (left). 

the gearcase and exhaust housing for dam
age to the machined surfaces. Remove any 
nicks and refurbish the surfaces on a surface 
plate. Start with a No. 120 Emery paper 
and finish with No. 180. 

Check the water intake screen and pas
sages by removing the bypass cover, if one 
is used. Inspect the clutch dog, drive gears, 
pinion gear, and thrust washers. Replace 
these items if they appear worn. If the 
clutch dog and drive gear arrangement sur
faces are nicked, chipped, or the edges 
rounded, the operator may be performing 
the shift operation improperly or the con
trols may not be adjusted correctly. These 
items MUST be replaced if they are dam
aged. 

Inspect the dog ears on the inside of the 
forward and reverse gears. The gears must 
be replaced if they are damaged. 

Check the cradle that rides on the inside 
diameter of the clutch dog. The sides of the 

WEB 
.' . AREA 

The web area indicated should be inspected careful
ly for the slightest sign of a hairline crack. The 
smallest evidence of a crack is cause to replace the 
housing because exhaust gases will find their way into 
the water pump area when the engine is operated and 
and the boat planing. These exhaust gases will cause 
the engine to run hot. 
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Distorted tapered bearing unfit for further service. 

cradle must be in good condition, free of 
any damage or signs of wear. If damage or 
wear has occurred, the cradle must be re
placed. 

Check the shift lever and the two prongs 
that fit inside the cradle. Check to be sure 
the prongs are not worn or rounded. Dam
age or wear to the prongs indicates the 
lever must be replaced. 

i 

Using a punch to remove the seal from the bearing 
retainer. 

Installing a seal into the bearing rclninor. \otico 
the O-ring has been installed. 

l Master 
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Exploded drawing of the lower unit for the 40 hp units, with major parts identified. Notice the double water tubes 
out of the water pump and the detent spring and two detent balls in the propeller shaft. 
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1- Place the lower unit on the work 
bench with the water pump recess facing 
upward. Install a NEW O-ring into the shift 
cavity. Work the bushing into place on top 
of the O-ring with a punch and mallet. 
Inject just a couple drops of oil into the 
bushing and O-ring as an assist during instal
lation of the shift rod. 

2- Lower the pinion gear into the hous
ing. Check to be sure it seats properly. 

3- Lower the U-shaped pinion gear re
taining bracket into position and secure it in 
place with the attaching screws. 

it- Check to be sure the pinion gear is 
properly located. Check to be sure the shift 
rod is clean and smooth (free of any burrs or 
corrosion). Coat the shift rod and the O-
ring with oil as an aid to installation. Slide 
the shift rod down through the O-ring and 
bushing into the gear case. 

Assembling the Propeller Shaft 
5- Apply a light coating of lubricant to 

the washer, and then insert it into the 
center of the reverse gear. Slide the re
verse gear onto the propeller shaft from the 
propeller end. Install the thrust washer with 
the babbitt side TOWARDS the reverse gear. 
Install the snap ring, the bearing. Check to 

be sure a NEW seal and O-ring has been 
installed into the seal retainer, and then 
install the retainer. 

6- Slide the clutch dog onto the propel
ler shaft splines. Apply a light coating of 
lubricant to the washer and then insert it 
into the center of the forward gear. Slide 
the forward gear onto the end of the propel
ler shaft. Slide the forward gear bearing 
onto the shaft with the large end of the 
taper TOWARDS the forward gear. Move 
the bearing into place on the forward gear. 

Forward bearing (right) with a non-replaceable bab
bitt bearing. Reverse bearing (left) with a sliding 
babbitt bearing that is replaceable. 
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Check to be sure a new O-rihg and 
bearing seal has been installed into the gear 
case head, and then install the gearcase 
head assembly onto the propeller shaft. 

CRITICAL WORDS 
The seal retainer has a hole and the 

lower housing of the lower unit has a pin. 
This pin MUST index into the hole in the 
retainer when the propeller shaft is install
ed. If the pin is not seated properly in the 
hole, the seal retainer will work part way 
out of the housing and the lubricant in the 
lower unit will be lost, illustration A. 

7- Slide the propeller shaft assembly in
to the lower unit housing. Check to be sure 
the forward and reverse gear index with the 
pinion gear and the hole in the seal retainer 
indexes with the pin in the lower unit hous
ing. Lubricate the cradle, and then slip it 
into the clutch dog groove. 

8- Bring the shift lever down over the 
cradle and snap the fingers of the lever into 
the cradle. Check to be sure the clutch dog 
is in the NEUTRAL position. Push or pull on 
the shift rod to move it up or down until the 
clutch dog is in the center between the 
forward and reverse gears. 

9- Lay down a bead of No. 1000 Sealer 
into the groove of the cap in preparation to 
installing the seal. 

10- Place a NEW seal in the lower cap 
and hold the seal in the groove with sealer. 
Apply a small amount of silicone sealer on 
each side of the bearing gear case head. 
This sealer will form a complete seal when 
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® 
the lower unit cap is installed. Position the 
lower unit cap over the gear assembly onto 
the lower unit housing. 

11- Apply a drop of sealer into the open
ing for each cap retaining screw to ensure a 
complete seal between the cap and the 
lower unit housing. Install the screws secur
ing the cap to the lower unit housing. 
Tighten the screws ALTERNATELY and 
EVENLY. 

GOOD WORD 
If t ime is taken to grind the end of the 

screw to a SHORT point, it will make the 
task of installation much easier. If the cap 
and shift lever are not aligned exactly, the 
screw will "seek" and make the alignment as 
it passes through. However, do not make a 
long point or the screw will not have enough 
support and would bend during operation of 
the shift lever, illustration B. 

12- Use a flashlight and align the hole in 
the cap with the hole in the shift lever. 
Install the tapered Phillips screw into the 
housing and through the lever. Tighten the 
screw securely. 

13- Install the babbitt or needle bearing, 
if it was removed. The babbitt bearing may 
be installed using the proper size socket and 
hammer. If the caged needle bearing is 
installed tap on the numbered side of the 
bearing. 

; 'AVftl. 

14- Coat the outside edge of a NEW seal 
with No. 1000 sealer, and then tap the seal 
into place in the top of the upper lower unit 
housing. 
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© 
WATER PUMP INSTALLATION 

15- Apply a coating of sealer to the 
upper surface of the lower unit. 

16- Install the water pump base plate. 
Slide the driveshaft into the lower unit, and 
then rota te the shaft very slowly. When the 
splines of the driveshaft index with the 
pinion gear, the shaft will drop slightly. 
Install the water pump pin or key. 

17- Slide the water pump impeller down 
the driveshaft and into place on top of the 
water pump base plate with the pump pin or 
key indexed in the impeller. Lubricate the 
inside surface of the water pump with light
weight oil. 

18- Lower the water pump housing down 
the driveshaft and over the impeller. Ro
t a t e the driveshaft CLOCKWISE as the wa
ter pump housing is lowered to allow the 
impeller blades to assume their natural and 
proper position inside the housing. Continue 
to rota te the driveshaft and work the water 
pump housing downward until it is seated on 
the water pump plate. 

ALWAYS rotate the driveshaft CLOCK
WISE while the screws are tightened to 
prevent damaging the impeller vanes. If the 
impeller is not rotated, the housing could 
damage or cut the end of the vanes as the 
screws are brought up tight. The rotation 
allows them to spring back in a natural 
position. 

Old type standard water pump (left) with new type 
(right). The new type must be used if the lower unit has 
been updated (replaced) with a new unit. 

WATER PUMP 
HOUSING 

\ 

/ 
IMPELLER ® 

Place NEW grommets into the water 
pump housing for the water pickup. If a new 
water pump was installed, this seal will 
already be in place. 

19- Install a NEW O-ring on the top of 
the driveshaft. 

0-RING 
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LOWER UNIT INSTALLATION 

GOOD WORDS 
Connecting the shift rod with the coup

ler is not an easy task but can be accom
plished as follows: First, notice the cutout 
area on the end of the shift rod. This area 
permits the bolt to pass through the con
nector, past the shift rod, and into the other 
side of the connector. It is this bolt that 
holds the shift rod in the connector. Now, 
in order for the bolt to be properly installed, 
the cutout area on the shift rod MUST be 
aligned in such a manner to allow the bolt to 
be properly installed. Therefore, as the 
lower unit is mated with the exhaust hous
ing, exercise patience as the two units come 
together, to enable the bolt to be installed 
at the proper time. If the rod is allowed to 
move too far into the connector before the 
bolt is installed, it may be possible to force 
the bolt into place, past the shift rod. The 
threads on the bolt will be stripped, and the 
shift rod will eventually come out of the 
connector, illustration C and D. 

20- Install the connector, onto the lower 
unit shift rod, with the NO THREAD section 
facing towards the window. With the con
nector in this position, the bolt may be 
inserted through the connector and "catch" 
the threads on the far side. Install the 
connector bolt in the manner described in 
the previous paragraph. 

21- Check to be sure the water pickup 
tubes are clean, smooth, and free of any 
corrosion. Coat the water pickup tubes and 
grommets with lubricant as an aid to instal
lation. Guide the lower unit up into the 
exhaust housing with the water tube sliding 
into the rubber grommet of the water pump. 
Continue to work the lower unit towards the 
exhaust housing, and at the same time ro
tate the propeller shaft as an aid to indexing 
the driveshaft splines with the crankshaft. 

22- Insert the bolt into the connector. 
TAKE TIME to read and understand the 
"Good Words" just before Step 20, before 

SHIFT ROD^f I!»*MMI 
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making this connection. After the bolt is in 
place, install and secure the window with 
the attaching hardware. 

Start the bolts securing the lower unit to 
the exhaust housing. Tighten the bolts 
EVENLY and ALTERNATELY to the torque 
value given in the Appendix. 

23- Install the rear cover over the ex
haust housing. This cover is installed only 
on the 40 hp engines. When the cover is 
installed, check to be sure the idle relief 
rubber tube on the upper side underneath 
the powerhead fits into the recess of the 
cover. Secure the cover in place with the 
attaching hardware. 

Filling the Lower Unit 
Fill the lower unit with lubricant accord

ing to the procedures outlined in Seciton 8-
3. 

Propeller Installation 
Install the propeller, see Section 8-2. 

Final Adjustment 
2*- Final adjustment for remote control 

units: Shift the lower unit into NEUTRAL 
gear. At the shift box, move the shift lever 
to the NEUTRAL position. If the pin on the 

end of the shift cable, does not align with 
the shift handle, move the adjusting knob 
until the pin aligns and will move into the 
shift handle. With the shift cable removed, 
move the lower unit into FORWARD gear 
and at the same time rota te the propeller 
CLOCKWISE to ensure the gears are fully 
indexed. At the control box, move the shift 
lever into the FORWARD position. Again 
check to be sure the pin on the end of the 
shift cable aligns with the hole in the shift 
lever. Adjust the knob on the shift cable 
until the pin does align with the hole in the 
shift lever. 

FUNCTIONAL CHECK 

Perform a functional check of the com
pleted work by mounting the engine in a test 
tank, in a body of water, or with a flush 
at tachment connected to the lower unit. If 
the flush at tachment is used, NEVER oper
ate the engine above an idle speed, because 
the no-load condition on the propeller would 
allow the engine to RUNAWAY resulting in 
serious damage or destruction of the engine. 

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. 

Start the engine and observe the ta t t l e -
tale flow of water from idle relief in the 
exhaust housing. The water pump installa
tion work is verified. If a "Flushette" is 
connected to the lower unit, VERY LITTLE 
water will be visible from the idle relief 
port. Shift the engine into the three gears 
and check for smoothness of operation and 
satisfactory performance. 
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8-9 PROPELLER EXHAUST 
MECHANICAL SHIFT 
9.9 HP — 197* AND ON 
15 HP — 1974 AND ON 

DESCRIPTION 

This lower unit has forward, neutral, and 
reverse shifting capabilities, with exhaust 
gases routed through the propeller. 

The lower unit must be separated slight
ly from the exhaust housing in order to 
disconnect the shift rod. 

GOOD WORDS 
Propellers with the exhaust passing 

through the hub MUST be removed more 
frequently than the standard propeller. Re
moval after each weekend use or outing is 
not considered excessive. These propellers 
do not have a shear pin. The shaft and 
propeller have splines which MUST be coat
ed with an anti-corrosion lubricant prior to 
installation as an aid to removal the next 
time the propeller is pulled. Even with the 
lubricant applied to the shaft splines, the 
propeller may be difficult to remove. 

The propeller with the exhaust hub is 
more expensive than the standard propeller, 
therefore, the cost of rebuilding the unit, if 
the hub is damaged, is justified, illustration 
"A". 

A replaceable diffuser ring on the aft 
side of the propeller disperses the exhaust 
gases away from the propeller blades. If the 
ring becomes broken or damaged "ventilla-
tion" would be created pulling the exhaust 
gases back into the negative pressure area 
behind the propeller. This condition would 
create considerable air bubbles and reduce 
the effectiveness of the propeller. 

If the propeller is "frozen" onto the 
propeller shaft, see the special instructions 

for removal outlined in Section 8-14, Frozen 
Propeller Removal. 

TROUBLESHOOTING 

Troubleshooting MUST be done BEFORE 
the unit is removed from the powerhead to 
permit isolating the problem to one area. 
Always at tempt to proceed with trouble
shooting in an orderly manner. The shotgun 
approach will only result in wasted t ime, 
incorrect diagnosis, replacement of unnec
essary parts , and frustration. 

The following procedures are presented 
in a logical sequence with the most preva
lent, easiest, and less costly items to be 
checked, listed first. 

Water in the Lower Unit 
Water in the lower unit is usually caused 

by fish line becoming entangled around the 
propeller shaft behind the propeller and 
damaging the propeller seal. If the line is 
not removed, it will cut the propeller shaft 
seal and allow water to enter the lower unit. 
Fish line has also been known to cut a 
groove in the propeller shaft, illustration 
"B". 

The propeller should be removed each 
time the boat is hauled from the water at 
the end of an outing and any material en
tangled behind the propeller removed before 
it can cause extensive damage. The small 
amount of time and effort involved in pull
ing the propeller is repaid many times by 
reduced maintenance and service work, in
cluding the replacement of expensive parts , 
illustration "C™. 
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© 
Slippage in the Lower Unit 

If the shift seems to be slipping as the 
boat moves through the water: Check the 
propeller and the rubber hub. If the propel
ler has been subjected to many strikes 
against underwater objects, it could slip on 
its hub. If the hub is damaged or excessive
ly worn on the small propellers, it is not 
economical to have the hub or propeller 
rebuilt. A new propeller may be purchased 
for considerably less than meeting the ex
pense of rebuilding an old worn propeller, 
illustration **D". 

Jumping Out of Gear 
If a loud thumping sound is heard at the 

transom while the boat is underway, the unit 
is jumping out of gear, resulting in a no-load 
condition on the propeller. When this 
happens, the rushing water under the hull 
forces the lower unit in a backward 
direction. The unit jumps back into gear; 
the propeller catches hold; the lower unit is 
forced forward again; and the result is the 
thumping sound as the action is repeated. 
Normally this type of action occurs perhaps 
once a day, then more frequently each t ime 
the clutch is operated, until finally the unit 
will not stay in gear for even a short t ime. 

The following areas must be checked to 
locate the cause: 

1- Check the upper shift rod at the 
connection underneath the carburetor. 

2- Attempt to correct the problem with 
bet ter shift habits by the operator. 

3 - Check for water in the lower unit as 
described earlier in this section. 

4 - Normal wear at the upper and lower 
shift rod connection may cause the unit to 
jump out of gear. 

Frozen Powerhead 
This condition is suggested when the 

operator unsuccessfully at tempts to crank 
the engine, either with a hand starter or 
with a s tar ter motor. The flywheel will not 
ro ta te . Do not assume the engine is "froz
en" until the lower unit has been removed 

RUBBER 
HUB 

SHIFT 
DISCONNECT 

Bellcrank located under the carburetor. The shift 
linkage is disconnected at this point, as described in the 
text. 
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and thoroughly checked. If the lower unit is 
"locked" (the driveshaft or propeller shaft 
will not rotate) , the powerhead will have the 
indication of being "frozen" (failure to ro
ta te the flywheel), illustration "E". 

The first step to perform under these 
conditions is to "pull" the lower unit, and 
then again at tempt to crank the engine. If 
the a t tempt is successful with the lower 
unit disconnected, the problem is in the 
lower unit. If the at tempt to crank the 
engine is still unsuccessful, the problem is in 
the powerhead. 

LOWER UNIT REMOVAL 

SPECIAL WORDS 

The lower unit must be separated slight
ly from the exhaust housing in order to 
disconnect the shift rod. 

The bearing carrier in the lower unit 
may be removed and the seals replaced 
without removing the lower unit. HOW
EVER, this is not considered good practice 
because there is no way to check the bear
ings for damage if water has been allowed 
to enter the lower unit. Therefore, if the 
bearing carrier seals must be replaced, the 
lower unit should be removed and a com
plete inspection made of all other bearings 
and seals for water damage, illustration "F". 

Preliminary Tasks 
Drain the lower unit according to the 

procedures outlined in Section 8-3. 
Remove the propeller, see Section 8-2. 

If the propeller is "frozen" to the shaft, see 
special instructions outlined in Section 8-14. 

1- Remove the engine hood. Disconnect 
the spark plug leads at the spark plugs. 
Remove the bolts securing the lower unit to 
the exhaust housing or to the 6-inch exten
sion. In MOST cases, it is not necessary to 
remove the 6-inch extension in order to 
"drop" the lower unit. Separate the lower 

SHIFT 
•«!£,. ' . ' . . ;"■/ DISCONNECT 
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unit slightly from the exhaust housing or the 
6-inch extension. Reach in and remove the 
bottom bolt through the shift rod connector. 
The shift rod is now free to separate from 
the connector. CAREFULLY remove the 
lower unit straight away from the exhaust 
housing or the 6-inch extension. TAKE 
CARE not to pull backward, sideways, e tc . , 
when removing the lower unit, because the 
drives haft may be bent. 

WATER PUMP REMOVAL 

2- Remove the O-ring from the top of 
the driveshaft. Remove the O-ring and 
grommet from the top of the water pump. 

3 - Remove the bolts securing the water 
pump housing to the lower unit. Notice how 
the bolts from the aft holes are longer than 
the two bolts forward. Slide the impeller 
housing up and free of the driveshaft. 

4- Remove the impeller and driveshaft 
key. Remove the water pump plate and 
gaskets from the lower unit. 

If the only work to be performed is 
service of the water pump, proceed directly 
to Page 8-86, Water Pump Installation. 

BOLT 

© 

WATER PUMP 
HOUSING 

Bearing Carrier Removal 
FIRST, THESE WORDS 

A hole is drilled through the propeller 
shaft just forward of the reverse gear. A 
detent spring is installed in the hole along 
with a detent ball on each side of the 
propeller shaft. The clutch dog is installed 
over the top of the two detent balls. This 
arrangement assists in holding the unit in 
the specific gear desired. When the bearing 
carrier, propeller shaft, and associated parts 
are removed, the clutch dog will remain in 
the lower unit. As soon as the clutch dog 
slides free of the propeller shaft, the detent 
balls and spring will fly free of the shaft, 
but be contained within the lower unit hous
ing. Therefore, after the propeller shaft, 
bearing carrier, e tc . , are removed, take 
t ime to retrieve the two detent balls and 
the spring from inside the lower unit, illus
tration G. 

5 - Remove the two screws securing the 
bearing carrier in the lower unit. 
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GOOD WORDS 
Three methods are available to free the 

carrier from the lower unit. 
The first method involves the use of a 

special tool, OMC No. 386631. This tool is 
installed over the propeller shaft; the pro
peller nut is threaded onto the shaft behind 
the tool; and then the tool extended with a 
wrench on both sides of the shaft; "pulling" 
the propeller shaft, bearing carrier, and 
reverse gear from the lower unit. 

On some bearing carriers, two threaded 
holes are provided in the carrier. The 
second method involves the use of a fly
wheel puller. Two long bolts are installed 
into the threaded holes of the bearing car
rier, while the center bolt is tightened 
against the end of the propeller shaft to pull 
the carrier free, illustration #H. 

The third method of removing the bear
ing carrier also utilizes the two threaded 
holes in the carrier. A slide hammer with a 
long rod is attached to the carrier and the 
carrier removed in that manner, illustration 
3. The propeller shaft and reverse gear are 
then removed, illustration K. 

6- Reach in with a pair of needle-nose 
pliers and remove the clutch dog from the 
cradle, as shown. 

® 

:m 

CLUTCH 
/ DOG 

»*** © 
© 2006 PDF Manual Master 



MECH SHIFT 9.9 AND 15 HP 8-75 

PINION 
GEAR 

\ 

v%*4 .***:'•• • * 

. . i 

© 
© 

7- Remove the driveshaft from the low
er unit and at the same t ime, reach in and 
remove the pinion gear, two thrust washers, 
and the thrust bearing. Pay particular at
tention to the washers and how they are 
positioned on top of the pinion gear. One 
washer is noticeably thicker than the other. 
Also, one washer is beveled on the inside 
diameter and the other washer is beveled on 
the outside diameter. Take time to identify 
one of the washers with a dab of paint or 
other mark to ensure they will be installed 
in the same location from which they were 
removed. 

8- Back out the shift rod from the yoke 
by turning it COUNTERCLOCKWISE until it 

is free. Withdraw the shift rod from the 
lower unit. 

9- Remove the Phillips screw from out
side of the lower unit. This is the screw 
very close to the lubricant drain plug. The 
screw secures the shift lever and yoke as
sembly in position. After the screw is 
removed, the shift lever, yoke assembly, and 
forward gear may be removed from the 
lower unit. 

10- Remove the forward gear tapered 
bearing from the lower unit. 

11- Remove the forward gear bearing 
race. This race need NOT be removed 
unless the forward gear tapered bearing is 
to be replaced. The bearing and the race 
are sold as a matched pair. 

SHIFTS 
ROD 

FORWARD BEARING V II 
RACE •- " 
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nttfu <«** U.. 

: . - f - i * ' ■ t « . 

© 2006 PDF Manual Master 



8-76 LOWER UNIT 

® 
Upper Driveshaf t Seals — Removal 

12- Use a slide hammer with finger-type 
pullers and remove the two seals. Notice 
how the two seals are installed back-to-
back. It is most important that they be 
installed in the same position from which 
they were removed. 

Upper Driveshaf t Bearing Removal 
This bearing need NOT be removed, un

less it is unfit for further service. Check 
the condition of the bearing by inserting a 
finger and rotating the bearing while check
ing for rough spots or evidence of binding. 
Use a flashlight and check to be sure there 
is no evidence of corrosion or other damage. 

13- Use a slide hammer with fingers to 
remove the bearing, as shown in the accom
panying illustration. 

BEARING 

® 

BEARING 

VW'Vf.psI 

@ 

Pinion Gear Bearing — Removal 
As with the upper driveshaft bearing, the 

lower bearing need NOT be removed unless 
it is unfit for further service. Check its 
condition in the same manner as described 
for the upper bearing. 

14- Use a drift punch or other suitable 
tool and drive the bearing out of position 
into the lower unit. A special tool is not 
required because if the bearing is to be 
removed it is unfit for further service and 
additional damage will be of no conse
quence. 

/ 
SHIFT ROD 

SEAL 
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Shift Rod O-ring and Bushing Removal 
15- Insert a length of 1/4" rod down 

through the O-ring and bushing. Thread a 
nut onto the lower end of the rod. (The 
edges of the nut must be first rounded to 
permit the nut to pass through the opening 
in the housing). Attach a slide hammer to 
the rod and "pull" the O-ring, bushing and 
washer. 

Bearing Carrier Seal Removal 
16- Use a puller with two fingers and 

work the puller down into the seals. Take 
up on the puller and remove the seals. 
Notice how the seals are installed back-to-
back. They must be installed in this manner 
to provide a proper seal to prevent the 
lubricant in the lower unit from escaping 
and water from entering. 

Bearing Carrier Bearing Removal 
The bearings in the bearing carrier need 

NOT be removed unless they are unfit for 
further service. Check their condition for 
damage and corrosion. Insert a finger inside 
and rotate the bearing while checking for 
roughness or any sign of binding. Use a 
flashlight and check for evidence of corro
sion. 

SEAL 

® 

17- Use a punch and drive the bearing 
out. The bearing is being removed because 
it is unfit for service, therefore^ further 
damage is of no consequence. 

CLEANING AND INSPECTING 

Clean ail water pump parts with solvent, 
and then dry them with compressed air. 
Inspect the water pump cover and base for 

Badly worn pinion gear from a lower unit. The teeth 
of the gears must be carefully inspected for wear and 
damage. 

© 2006 PDF Manual Master 



8-78 LOWER UNIT 

cracks and distortion, possibly caused from 
overheating. Inspect the face plate and 
water pump insert for grooves and/or rough 
surfaces. If possible, ALWAYS install a 
complete new water pump while the lower 
unit is disassembled. A new impeller will 
ensure extended satisfactory service and 
give "peace of mind" to the owner. If the 
old impeller must be returned to service, 
NEVER install it in reverse to the original 
direction of rotation. Installation in reverse 
will cause premature impeller failure. 

Inspect the impeller side seal surfaces 
and the ends of the impeller blades for 
cracks, tears, and wear. Check for a glazed 
or melted appearance, caused from operat
ing without sufficient water. If any ques
tion exists, and as previously stated, install 
a new impeller if at all possible. 

Clean all parts with solvent and dry 
them with compressed air. DISCARD all O-
rings and gaskets. Inspect and replace the 
driveshaft if the splines are worn. Inspect 
the gearcase and exhaust housing for dam
age to the machined surfaces. Remove any 
nicks and refurbish the surfaces on a surface 
plate. Start with a No. 120 Emery paper 
and finish with No. 180. 

Check the water intake screen and pas
sages by removing the bypass cover, if one 
is used. Inspect the clutch dog, drive gears, 
pinion gear, and thrust washers. Replace 
these items if they appear worn. If the 
clutch dog and drive gear arrangement sur
faces are nicked, chipped, or the edges 

A rusted and corroded gear. Water was allowed to 
enter the lower unit through a badly worn seal and 
cause this damage to the gear and other expensive 
parts. 

The ears on this clutch dog and the teeth on the 
gear are badly worn. Both items are unfit for further 
service. 

rounded, the operator may be performing 
the shift operation improperly or the con
trols may not be adjusted correctly. These 
items MUST be replaced if they are dam
aged. 

Inspect the dog ears on the inside of the 
forward and reverse gears. The gears must 
be replaced if they are damaged. 

Check the cradle that rides on the inside 
diameter of the clutch dog. The sides of the 
cradle must be in good condition, free of 
any damage or signs of wear. If damage or 
wear has occurred, the cradle must be re
placed. 

Check the shift lever and the two prongs 
that fit inside the cradle. Check to be sure 
the prongs are not worn or rounded. Dam
age or wear to the prongs indicates the 
lever must be replaced. 

New clutch dog and gear. Compare these two parts 
with those shown at the top of this column. 
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DRIVESHAFT 
" 0 " RING 

SEALS CONNECTOR 

WATER 
TUBE 

"O" RING 

SHIFTER LEVER 
AND YOKE 
ASSEMBLY 

Exploded drawing of the lower unit for the 9.9 hp and 15 hp units with major parts identified. Notice the detent 
spring and two detent balls in the propeller shaft. 

© 2006 PDF Manual Master 



8-80 LOWER UNIT 

LOWER UNIT ASSEMBLING 

READ AND BELIEVE 
The lower unit should not be assembled 

in a dry condition. Coat all internal parts 
with OMC HI-VIS lube oil as they are as
sembled. All seals should be coated with 
OMC Gasket Seal Compound. When two 
seals are installed back-to-back, use Triple 
Guard Grease between the seal surfaces. 

Forward and Rear Bearing Installation 
Into the Bearing Carrier 

1- If these two bearings were removed 
during disassembling because they were un
fit for service, special tools are required to 
install the new bearings. Special tool OMC 
No. 319876 is required to install the rear 
bearing into the bearing carrier. Obtain the 
tool and press on the lettered side of the 
bearing until the bearing is fully seated in 
the bearing carrier. Special tool OMC 
No. 319875 is required to install the front 
bearing into the bearing carrier. Obtain the 
special tool and press against the lettered 
side of the bearing until the bearing is in 
place in the bearing carrier. 

A set of double seals showing the back side (left) 
and the front side (right). These seals are installed 
back-to-back (flat side-to-flat side) with Triple Guard 
Grease between the surfaces. This arrangement pre
vents fluid from passing in either direction. 
Bearing Carrier Seals — Installation 

These seals are installed one at-a-time, 
back-to-back. 

2- Special tool OMC No. 319877, or a 
socket the same size as the seal may be 
used to install the seals. Coat the outside 
surface of the seal with OMC Lubricant and 
press the first seal into place in the bearing 
carrier bore, with the back side of the seal 
facing OUTWARD. After the seal is in 
place, apply a coating of Triple Guard 
Grease to the seal surface. Install the 
second seal into the bearing carrier, with 
the back side of the seal facing INWARD. 
Install a NEW O-ring onto the outside sur
face of the bearing carrier. Set the as
sembled bearing carrier aside for later in
stallation. 

BEARING 

■m 

SEAL 

m 
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® 
Pinion Gear Bearings — Installation 
SPECIAL WORDS 

The lower pinion gear bearing MUST be 
installed from the bottom cavity of the 
lower unit. The upper pinion gear bearing is 
pressed into place from the top. 

3 - If the lower pinion gear bearing was 
removed during disassembling because it 
was unfit for further service, obtain special 
tools OMC No. 319878 and No. 383173. 
Using these special tools is the only way the 
bearing may be installed properly. Actually, 
the bearing is "pulled" up into place with the 
special tools. Place the bearing in position 
for installation with the let tered side facing 
DOWN. Insert the special tool through the 
opening in the lower unit and through the 
bearing. Thread the bolt into the special 
tool and "pull" the bearing up into place in 
the lower unit. 

SEAL 

© 
* - To install the upper pinion pear bear

ing, obtain special tool P V C \ ' o . 3J9931 or 
Ho. 326566. Flace the bearing in position 
wi th the let tered side faciivj UP. I'sc the 
special tool and press the bearing into place. 

5- Instaii the upper driveshaft seals 
back-to-back. Coat the surfaces between 
the two seals with Triple Guard Grease. 

Shift Rod O-ring and Bushing — Installation 
6- Lower the washer, O-ring, and bush

ing for the shift rod into place in the lower 
unit housing. Obtain special tool OMC 
No. 304515. Tap the bushing into place with 
a hammer and the special tool until the 
bushing is fully seated in the housing. If the 
special tool is not available, a socket or 
other similar tool may be used to install the 
bushing PROVIDED the tool will not damage 
the bushing during the installation process. 

DRIVESHAFT 
BEARING 

© 

/ : 

SHIFT ROD 
SEAL 
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Forward Gear Bearing Race — Installation 
7- Obtain special tool OMC No. 319929 

and drive handle OMC No. 311880. Seat the 
tool into the bearing race. Drive the race 
into place in the lower unit. If the leading 
edge of the lower unit is placed on a block 
of wood, or other solid non-mar surface, 
when the race is driven into place, each 
blow will be firm without "bounce" and the 
lower unit housing will not be damaged or 
scarred. 

8- Insert the forward gear bearing into 
the race installed in the previous step. 

WORDS OF ADVICE 
The following operation, installation of 

the forward gear shift lever and cradle, 
requires t ime and patience. Make an effort 
to keep a cool tool without becoming frus
t ra ted, and the installation will be accom
plished in a reasonable t ime. 

A special flexible tool is listed, OMC 
No. 319991, to install these parts. The 
cable is threaded into the yoke and fed up 
through the lower unit. When the assembled 
propeller shaft is inserted into the lower 
unit, the cable is pulled through the lower 
unit and thus the short extension of the yoke 
will be guided into the shift rod hole. How
ever, if the tool is not available, time and 
patience will result in victory, and the unit 
will function properly. Without the special 
tool, proceed as outlined in the next step. 

ADVICE 
Perform Steps 9 and 10 together. 
9- Slide the forward gear into the shift 

lever and yoke assembly. Slip the cradle 
into the fingers of the shift lever. Coat the 
shift rod with oil. Insert the assembly into 
the lower unit and work the top part of the 
yoke up into the recess where the shift rod 
comes through. 

FORWARD B E A R I N G ,'<■ *: 
RACE a $ 
\ ■*•-.*f MS"—* » / 
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10- At the same t ime, insert the shift 
rod down through the lower unit and shift 
rod bushing. Thread the shift rod into the 
shift lever yoke assembly four or five com
plete turns. An adjustment for the shift rod 
will be made later in Step 21. 
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Pinion Gear Installation 
11- Observe the two pinion gear wash

ers. One washer is beveled on an inner edge 
and the other washer is beveled on an outer 
egde. Slide the washer with the inner edge 
bevel onto the shank of the pinion gear with 
the bevel facing DOWN. 

12- Slide the thrust bearing onto the 
shank of the pinion gear. 

13- Slide the remaining beveled washer 
onto the shank with the bevel on the outer 
egde facing UP. 

14- Slide the pinion gear shank up into 
the pinion gear bearing, and at the same 
t ime, lower the driveshaft down through the 
lower unit and into the pinion gear. Rota te 
the driveshaft very slightly after it makes 
contact with the pinion gear to allow the 
splines on the shaft to index with the splines 
of the gear. 

Clutch Dog Installation 
15- Pick up the clutch dog and notice 

the grooves on one side of the outside 
surface. When the clutch dog is installed, 

■fDRIVESHAFT 
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these grooves MUST face the forward gear, 
illustration A. Grasp the clutch dog with a 
pair of needle-nose pliers and insert it into 
the cradle of the yoke assembly with the 
grooved side going in FIRST. Life is not a 
bowl of cherries, and this is not the easiest 
task, but if the cradle is tilted back slightly 
it will help with the installation. Work 
slowly and with patience, and the clutch dog 
will be properly seated in the yoke assemb-
iy. 

Propeller Shaft Installation 
16- Coat the propeller shaft, the detent 

spring, and two detent balls, with needle 
bearing grease or similar lubricant to hold 
them in place during installation of the 
shaft. The detent balls do not seat all the 
way into the shaft holes. Therefore, if 
grease is not used, they will not remain in 
place while the propeller shaft is installed 
into the lower unit. 

Slide the spring into the shaft and place 
the two balls in position. Place the lower 
unit in a horizontal position with the open
ing facing up. Insert the propeller shaft into 
the lower unit with the shaft in the position 
that places the balls on each side, as shown. 
In this position the balls should be aligned 

with the ramps in the clutch dog. The 
detent balls must ride in a groove inside the 
clutch dog. 

Continue moving the propeller shaft into 
the lower unit housing until the shaft index
es into the clutch dog. Align the detent 
balls with the ramps on the clutch dog by 
turning the shaft very slowly. If the detent 
balls will not align in the center of the 
ramp, withdraw the shaft slightly to clear 
the splines in the clutch dog, and then 
rotate the shaft 180 and the balls should 
align with the ramp when the splines index 
again. The spring will allow the detent balls 
to be depressed slightly and then to be held 
in place in the clutch dog groove. As the 
shaft moves into its proper place, a definite 
"click" sound will be heard, indicating the 
detent balls have "popped" into the clutch 
dog groove and the unit is in NEUTRAL, 

17- Coat the threads, and then install 
the Phillips screw through the outside of the 
lower unit housing to secure the shift lever 
and yoke assembly in place. This is accom
plished by reaching inside the lower unit and 
moving the shift lever and yoke assembly to 
align the hole in the housing with the hole in 
the assembly. When the holes are aligned, 
install the screw and tighten it securely. 
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Reverse Gear Installation 
18- Insert the reverse gear into the low

er unit over the propeller shaft. 

Bearing Carrier Installation 
19- Thoroughly lubricate the bearings in 

the bearing carrier with HI-VIS grease. 
Check to be sure the O-ring is in place. 
Insert the bearing carrier into the lower unit 
housing. 

20- Coat the threads of the attaching 
screws with OMC Sealant. Secure the bear
ing carrier in place with the screws. Tight
en the screws EVENLY and ALTERNATELY 
to the torque value given in the Appendix. 

Shift Rod Adjustment 
21- After installation, the bend in the 

shift rod must be toward the forward (lead
ing) edge of the lower unit. Lay a straight
edge over the top of the lower unit housing. 
Measure the distance from the straightedge 
to the top corner edge of the shift connec
tor. This dimension must be between 1/16"-
13/32" (1.6-10.3mm). To adjust, thread the 
shift rod into, or out of, the yoke assembly 
until the required dimension is obtained. 

J-%>-,. 

PHILLIPS 
SCREW 
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WATER PUMP INSTALLATION 

22- Apply a thin bead of OMC Sealant 
Type-M onto the bottom side of the water 
pump plate where it will contact the lower 
unit. Slide the plate down over the drive-
shaft and into place on the lower unit sur
face. Apply a coating of needle bearing 
grease in the keyway of the driveshaft. 
Slide the impeller down the driveshaft. Just 
before it covers the driveshaft keyway, in
sert the key into the keyway. Slide the 
impeller the remaining way down the drive-
shaft until it seats on the water pump plate 
with the key indexed into the slot of the 
impeller. 

Coat the inside surfaces of the water 
pump housing with light-weight oil. Lower 
the water pump housing down the driveshaft 
over the impeller and onto the water pump 
plate. Rota te the driveshaft CLOCKWISE 
while lowering the water pump housing to 
allow the impeller blades to enter and to 
assume their natural and proper position 
inside the housing. Continue to rotate the 
driveshaft and work the water pump housing 
downward until it is seated on the water 
pump plate. 

23 - Coat the threads of the water pump 
attaching bolts with OMC Sealant. Install 
the short bolts through the aft holes and the 
long bolts through the forward holes. Tight
en the bolts EVENLY and ALTER-NATELY 
to the torque value given in the Appendix. 

ALWAYS rotate the driveshaft CLOCK
WISE while the screws are tightened to 
prevent damaging the impeller vanes. If the 
impeller is not rotated, the housing could 

SHIFT ROD 
CONNECTOR 

\ 

damage or cut the end of the vanes as the 
screws are brought up tight. The rotation 
allows them to spring back in a natural 
position. 

24- Place NEW grommets into the water 
pump housing for the water pickup. If a new 
water pump was installed, these grommets 
will already be in place. Check to be sure 
the seal is in place on top of the water pump 
housing. Slip the O-ring onto the end of the 
driveshaft. 
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MECH SHIFT 9.9 AND 15 HP 8-87 

Filling the Lower Unit 
Fill the lower unit with lubricant accord

ing to the procedures in Section 8-3. 

Propeller Installation 
Install the propeller, see Section 8-2. 

LOWER UNIT INSTALLATION 

GOOD WORDS 
Connecting the shift rod with the con

nector is not an easy task but can be 
accomplished as follows: First, notice the 
cutout area on the end of the shift rod. This 
area permits the bolt to pass through the 
connector, past the shift rod, and into the 
other side of the connector. It is this bolt 
that holds the shift rod in the connector. 
Now, in order for the bolt to be properly 
installed, the cutout area on the shift rod 
MUST be aligned in such a manner to allow 
the bolt to be properly installed. Therefore, 
as the lower unit is mated with the exhaust 
housing, exercise patience as the two units 
come together, to enable the bolt to be 
installed at the proper t ime. If the rod is 
allowed to move too far into the connector 
before the bolt is installed, it may be 
possible to force the bolt into place, past 
the shift rod. The threads on the bolt will 
be stripped, and the shift rod will eventually 
come out of the connector, illustration B 
and C. 

25- Install the connector onto the lower 
unit shift rod, with the NO THREAD section 
facing towards the starboard side of the 
lower unit. With the connector in this posi
tion, the bolt may be inserted through the 
connector and "catch" the threads on the far 
side. Install the connector bolt in the 
manner described in the previous paragraph. 

26- Check to be sure the water pickup 
tubes are clean, smooth, and free of any 
corrosion. Coat the water pickup tubes and 

grommets with lubricant as an aid to instal
lation. Guide the lower unit up into the 
exhaust housing with the water tube sliding 
into the rubber grommet of the water pump. 
Continue to work the lower unit towards the 
exhaust housing, and at the same time ro
t a t e the propeller shaft as an aid to indexing 
the driveshaft splines with the crankshaft. 
Insert the bolt into the connector. TAKE 
TIME to read and understand the "Good 
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