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Safety Precautions
introduction
This Workshop Manual contains technical specifica-
tions, descriptions, and instructions for the repair of
the Volvo Penta products or product types described
in the Table of Contents. Check that you have the
correct Workshop Manual for the product you are Z~
servicing.
Before starting work on the engine be sure to
read, follow and understand the "Safety Precau-
tions," "General Information," and "Repair in-
structions" sections of this Workshop Manual.
In this book and on the product you wiJl find the fo~- z~
lowing special warning symbols:
/~ WARNING! Possible danger of personal in-

jury, extensive damage to property or serious
mechanical malfunction if the instructions are Z~
not followed.

Z~ IMPORTANT! Used to draw your attention to
something that can cause damage or malfunc-
tions on a product or cause damage to prop-
erty.

Note! Used to draw your attention to important infor-
mation that will facilitate the work or operation Z~
in progress.

Below is a summary of the risks involved and safety
precautions you should a~ways observe or carry out
when operating or servicing the engine.
z~ Immobilize the engine by turning off the power

supply to the engine at the main switches and z~
lock it (them) in the OFF position.

Z~ As a general rule, all service operations must
be carried out with the engine stopped. How- /~
ever, some operations, such as certain engine
adjustments, will require the engine to be run-
ning. Approaching an engine that is operating
is a safety risk. Loose clothing or long hair
may be caught in rotating parts and cause
serious injury. If working in the proximity of an
engine when it is operating, careless move- Z~
merits, or a dropped tool can result in personal
injury or damaged equipment. Take care to
avoid contact with hot surfaces; e.g., exhaust
pipes, turbocharger, air intake pipe, start ele-
ment, etc.; and hot liquid lines and hoses on
an engine which is running or which has just
been stopped. Reinstall all protective parts
removed during service operations before
starting the engine.

Check that the warning or information labels
on the product are always clearly visible. Re-
place labels which have been damaged or
painted over.

Engines equipped with turbocharger: Never
start the engine without installing the air
cleaner filter. The rotating compressor in the
turbo can cause serious personal injury. For-
eign objects entering the intake ducts can also
cause mechanical damage.

Never use ether spray or similar starting fluid
when starting the engine. They may cause an
explosion in the inlet manifold. There is a real
danger of personal injury.

Avoid opening the filler cap for engine coolant
systems (freshwater cooled engines) when the
engine is still hot. Steam or hot coolant can
spray out. Open the filter cap sJowly and re-
lease the pressure on the system. Take great
care if a cock, pJug, or engine coolant line
must be removed from a hot engine. Steam or
hot coolant can spray out in any direction.

Hot oil can cause burns. Avoid getting hot oil
on the skin. Ensure that the lubrication system
is not under pressure before carrying out any
work. Never start or operate the engine with
the oH cap removed; otherwise, oil could be
ejected.

Stop the engine and close the sea cock before
carrying out operations on the engine cooling
system.

Only start the engine in a well-ventilated area.
if operating the engine in an enclosed area,
ensure that there is exhaust ventilation leading
out of the engine compartment or workshop
area to remove exhaust gasses and crankcase
ventilation emissions.

Always use protective glasses or goggles
when carrying out work where there is a risk of
splinters, grinding sparks, acid splashes, or
where other chemicals are used. The eyes are
extremely sensitive: an injury could result in
blindness!



Avoid getting oil on the skin! Repeated expo-
sure to oil or exposure over a long period can
result in the skin becoming dry. Irritation, dry-
ness, and eczema and other skin problems
may occur. From a health perspective, used oil
is more dangerous than fresh oil. Use protec-
tive gloves and avoid oil soaked clothes and
shop rags. Wash regularly, especially before
eating. There are special skin creams which
counteract drying out of the skin and make it
easier to clean off dirt after work is completed.

Many chemicals used on the product (for ex-
ample, engine and transmission oils, glycol,
gasoline and diesel oil), or chemicals used in
the workshop (for example, de-greasing
agents and solvents) are dangerous to health.
Read the instructions on the product packag-
ing carefully! Always follow the safety precau-
tions for the product (for example, use protec-
tive mask, glasses, gloves etc.). Make sure
that other personnel are not exposed to haz-
ardous chemicals (for example, in the air).
Ensure good ventilation in the work place. Fol-
low the instructions provided when disposing
of used or leftover chemicals.
Exercise extreme care when leak detecting on
the fuel system and testing the fuel injector
jets. Use eye protection. The jet from a fuel
injector nozzle is under extremely high pres-
sure and has a great penetrative energy, so
the fuel can penetrate deep into the body tis-
sue and cause serious personal injury. There
is a real danger of blood poisoning.

All fuels and many chemical substances are
flammable. Do not allow open flame or sparks
in the vicinity. Fuel, certain thinner products,
and hydrogen from batteries can be extremely
flammable and explosive when mixed with air.
Smoking is prohibited in the vicinity! En-
sure the work area is well ventilated and take
the necessary safety precautions before start-
ing welding or grinding operations. Always
ensure that there are fire extinguishers on
hand when work is being performed.

Ensure that rags soaked in oil or fuel and used
fueU or oil filters are stored safely. Rags
soaked in oil can spontaneously ignite under
certain circumstances. Used fuel and oil filters
are environmentally dangerous waste and
must be disposed at an approved site for dis-
posai together with used lubricating oil, con-
taminated fuel, paint remnants, solvents, de-
greasing agents, and waste from washing
parts.

Never expose a battery to open flame or
sparks. Never smoke in the proximity of batter-
ies. The batteries give off hydrogen gas during
charging which, when mixed with air, can form
an explosive gas - oxyhydrogen. This gas is
easily ignited and highly volatile. Incorrect con-
nection of the battery can cause an explosion
with resulting damage. Do not shift the con-
nections when attempting to start the engine
(spark risk) and de not lean over any of the
batteries.

Always ensure that the Plus (positive) and
Minus (negative) battery leads are correctly
installed on the corresponding terminal posts
on the batteries. Incorrect instalJation can re-
sult i:,n serious damage to the electrical equip-
mont. Refer to wiring diagrams.

Always use protective goggles when charging
the batteries. Battery electrolyte contains sulfu-
ric acid, which is highly corrosive, if the battery
elec!Irolyte comes into contact with unpro-
tected skin, wash immediately with plenty of
water and soap. If battery acid comes in con-
tact ’with the eyes, immediately flush with
plenty of water and obtain medical assis-
tance at once.

Turn off the engine and turn off power at the
main switch before carrying out work on the
elecl~rical system.

Clutch adjustments must be carried out with
the engine stopped.

Use the lifting eyes fitted on the engine/re-
verse gear when lifting the drive unit. Always
check that the lifting equipment used is in good
condition and has the load capacity to lift the
engine (engine weight including reverse gear
and any extra equipment installed)

Use an adjustable lifting beam or lifting beam
specifically for the engine to raise the engine
to ensure safe handling and to avoid damaging
engine parts installed on the top of the engine.
All cl~ains and cables should run parallel to
each other and as perpendicular as possible in
relation to the top of the engine.

If ex~Ira equipment is installed on the engine,
which alters its centetr of gravity, a special lift-
ing device is required to obtain the correct
balance for safe handling.

Never carry out work on an engine suspended
on a hoist without other supporting equipment
attached.



Never work alone when removing heavy en-
gine components, even when using lifting de-
vices such as locking tackle lifts. When a lifting
device is in use, two people are usually re-
quired to do the work: one to take care of the
lifting device and the other to ensure that com-
ponents are lifted ctear and are not damaged
during the lifting operations. If working onboard
a boat, check before starting work to make
sure there is enough room to carry out re-
moval work without risking personal injury or
damage to the engine or parts.

The components in the electrical system, in
the ignition system (gasoline engines), and 
the fuel system on Volvo Penta products are
designed and manufactured to minimize the
risk of fire and explosion. The engine must not
be run in areas where there are explosive ma-
terials.

Always use the fuels recommended by Volvo
Penta. Refer to the appropriate Owner’s
Manual. Use of fuels that are of a lower quality
can damage the engine. On a diesel engine,
poor quality fuel can cause the actuating rod to
seize and the engine to over-rev with resulting
risk of damage to the engine and personal
injury. Poor fuel quality can also lead to higher
maintenance costs.
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About this Workshop Manual
This Workshop Manual contains technical specifica-
tions, descriptions and instructions for the repair of
the DPX Sterndrive. As a result, the illustrations and
pictures in the manual that show certain parts on the
sternddve, do not in some cases apply to the varia-
tions of the specific models of the DPX Sterndrive.
However, the repair and service operations de-
scribed are essentially the same. Where the are not
the same this is stated in the manual and where the
difference is considerable the operations are de-
scribed separately. The PJX model designation and
serial number can be found on the product plate lo-
cated on the bearing support housing. Please, al-
ways include both the PJX model designation and ®
the serial number in all correspondence.
The Workshop Manual is produced primarily for the
use of Volvo Penta workshops and service techni- ¯
clans. For this reason the manual assumes a basic
knowledge of marine propulsion systems and that
the user can carry out the mechanical/electrical work ®
described to a general standard of engineering com-
petence.
Volvo Penta products are under a continual process
of development and we therefore reserve all rights
concerning changes and modifications. All the infor-
mation in this manual is based on product specifica-
tions available at the time of printing. Any changes or
modifications introduced into production or updated
or revised service methods introduced after the date
of publication will be provided in the form of Service
Bulletins. ¯

Replacement Parts
Replacement parts for the stemdrive are subject to
various national safety requirements, for example the
United States Coast Guard Safety Regulations.
Volvo Penta original spare parts meet these specifi-
cations. Any type of damage which is the result of
using replacement parts that are not original Volvo
Penta spare parts for the product being serviced, will
not be covered under any warranty or guarantee
provided by Volvo Penta.

Certified Engines
Engines c’ertified to meet national and regional envi-
ronmental legislation (for example, Lake Constance)
carry with them an undertaking from the manufac-
turer that both new and existing engines in use meet
the environmental demanC.s of the legislation. The
product must correspond to the validated example
that was granted certification. In order for Volvo
Penta as [he manufacturer to take responsibility for
the engines in use, certain requirements regarding
service and spare parts misst be met by the user
according to the following:

The Service Intervals and maintenance opera-
tions recommended b,y Volvo Penta must be
followed.

Only Volvo Penta spare parts intended for the
certified engine may he used.

Service work on the ignition system, timing and
fuel injection system (gasoline) or fuel injection
pump and injectors (diesel) must always 
carried out by an authorized Volvo Penta work-
shop.

The engine may not be altered or modified in
any way, with the exception of accessories and
service kits developed by Volvo Penta for that
engine.

No modifications to the exhaust or air intake
system may be underlaken as this may affect
exhaust emissions.

Any seals on the engine may not be broken
other than by authorized persons.

IMPORTANT! if replacement parts are re-
quired use only Volvo Penta Original Parts.
Use of replacement parts other that Volvo
Penta Original Parts will result in Volvo
Penta being unable to assume liability that
the engine corresponds to the certified en-
gine variant. Volvo Penta excludes any liabil-
ity for all and any type of damage or costs
caused by the use of replacement parts that
are not Volvo Penta original parts for the prod-
uct in question.



Repair Instructions and Methods

The working methods described in the Workshop
Manual apply to work carried out in a workshop. The
engine has been removed from the boat and is in-
stalled in an engine fixture. Unless otherwise stated,
reconditioning work that can be carried out with the
engine in place follows the same working method.

WARNING!

iMPORTANT!
Note!

These instructions are not in any way comprehen-
sive, since it is impossible to predict every circum-
stance under which service work or repairs may be
carried out. Volvo Penta can only indicate the risks
considered likely to occur as a result of incorrect
working methods in welt equipped workshops using
approved methods and tools tested by Volvo Penta.
All operations described in the Workshop Manual for
which there are Volvo Penta special tools available
assume that these tools are used by the service
technician or person carrying out the repair. Volvo
Penta special tools have been specifically developed
to ensure as safe and rational working methods as
possible. It is, therefore the responsibility of the per-
son or persons using toots other than Volvo Penta
special tools or approved Volvo Penta working meth-
ods (as described in a Workshop Manual or Service
Bulletin), to acquaint themselves of the risk of per-
sonal injury or actual mechanical damage or mal-
function that can result from failing to use the pre-
scribed tools or working method.
In some cases, special safety precautions and user
instructions may be required to use the tools and
chemicals mentioned in the Workshop Manual. Al-
ways follow these precautions as there are no spe-
cific instructions given in the Workshop Manual.
By following these basic recommendations and using
common sense, it is possible to avoid most of the
risks involved in the work. A clean work place and a
clean engine will eliminate many risks of personal
injury and engine malfunction.
Above aft, when working on the fuel system, engine
lubrication system, air intake system, turbocharger
unit, or bearing seals it is extremely important to ob-
serve the highest standards of cleanliness and avoid
dirt or foreign objects entering the parts or systems,
since this can result in reduced service fife or mal-
functions.

Our Joint Responsibility
Every engine consists of many systems and compo-
nents that work together. If one component deviates
from the technical specifications, it may have dra-
matic consequences on the environmental impact of
the engine, even if it is in otherwise good operat-
ing condition. It is critical, therefore, that the stated
wear tolerances are observed, that systems which
can be adjusted are correctly set up, and that only
Volvo Penta original parts are used on the engine.
The stated service intervals in the Maintenance
Schedule must be followed.
Some systems, such as the components in the fuel
system, require special expertise and special testing
equipment for service and maintenance. Some com-
ponents are factory sealed for environmental and
product specific reasons. Never attempt to service
or repair a sealed component unless the service
technician carrying out the work is authorized to
do so.
Bear in mind that most of the chemicals used around
boats are harmful to the environment if used incor-
rectly. Volvo Penta recommends the use of biode-
gradable degreasing agents for all cleaning of engine
components unless otherwise stated in the Work-
shop Manual. When working on-board a boat, make
a special point of preventing oil waste water from
washing components entering the bilge; instead,
remove all such waste for safe disposal at an ap-
proved site.
Tightening Torques
The correct tightening torques for critical joints which
must be tightened using a torque wrench are listed
under "Technical Specifications - Tightening
Torques" and stated in the method descriptions in the
Workshop Manual. All tightening torques apply to
cleaned threads, bolt heads, and mating surfaces.
Tightening torques stated are for lightly oiled treads.
Where grease, locking, or sealing agents are re-
quired for screwed joints, it is so stated in both the
operation description and in "Tightening Torques."
Where no tightening torque is stated for a joint use,
refer to Volvo Penta’s General Information manual
(P/N 7731073-8) for information on tightening
torques. The tightening torques stated are a guide
and the joint does not have to be tightened using a
torque wrench.



Tightening Torque with Protractor
Tightening (Angle Tightening)

Tightening using both a torque
setting and a protractor angle re-
quires that first, the recommended
torque is applied using a torque
wrench; then the recommended
angle is added according to the
protractor scale. Example: a 90°
protractor tightening means that
the joint is tightened a further ¼
turn in one operation after the
stated tightening torque has been
applied.

Lock Nuts
Do not reuse lock nuts that have been removed dur-
ing disassembly operations, since they have reduced
service life when reused. Use new nuts during as-
sembly or reinstallation. For a lock nut with a plastic
insert (such as Nylock® nut) that has the same head
height as a standard hexagonal nut without plastic
insert, reduce the tightening torque by 25% for bolt
size 8mm or larger. Where Nylock~ nuts are higher,
or of the same height as standard hexagonal nut, the
tightening torques given in Volvo Penta’s General
information manual apply.

Strength Classes
Bolts and nuts are divided into different classes of
strength; the class is indicated by the number on the
bolt head. A high number indicates stronger material;
for example, a beret marked 10-9 indicates a higher
strength than one marked 8-8. it is important, then,
that bolts removed during the disassembly of a
bolted joint must be reinstalled in their original posi-
tion when you reassemble the joint. If a bolt must be
replaced, check in the replacement parts catalog to
make sure the correct bolt is used.
Sealant
A number of sealants and locking liquids are used on
the engines. The agents have varying properties and
are used for different types of jointing strengths, op-
erating temperature ranges, resistance to oil and
other chemicals, and for different materials and gap
sizes in the engines.
To ensure service work is correctly carried out, it is
important that the correct sealant and locking fluid
type is used on the joint where the agents are re-
quired.

Wherever appropriate, you r Volvo Penta Workshop
Manual will indicate the proper sealants and locking
liquids.
During service operations use the same agent or an
alternative from a different manufacturer.
Make surE.= that mating surfaces are dry and free from
oil, grease, paint, and anticorrosion agents before
you apply sealant or locking fluid. Always follow the
manufacturer’s instruction~; for use regarding tem-
perature range, curing time and any other instruc-
tions for the product.
Two different basic types of agents are used on the
engine: room temparature vulcanizing agents and
anaerobic agents.
Room Temperature Vulcanizing (RTV) agents.
These agents are used for gaskets, sealing gaskets
joints, or coating gaskets. RTV is visible when a part
has been disassembled; old R’IV must be removed
before resealing the joint.
The following R-IV agents are mentioned in the Ser-
vice Manual:
¯ Locktit¢.~ 5741
° Volvo Penta P/N 840879-1
° Volvo Penta P/N 1181099-5
° Permatex~ No. 31
° Permatex~ No. 771
in all cases, old sealants may be removed by using
methylated spirits.
Anaerobic agents. These aLgents cure in an absence
of air. They are used when two solid parts, (for ex-
ample, cast components) are installed face-to-face
without a gasket. They are also commonly used to
secure plugs, threads in stud bolts, cocks, oil pres-
sure switches, and so on. The cured material is
glass-like and is therefore colored to make it visible.
Cured anaerobic agents are extremely resistant to
solvents and the old agent cannot be removed.
When reinstalling, the part is carefully de-greased,
then new :sealant is applied.
The following anaerobic agents are mentioned in the
Workshop Manual:
Loctite~ 5,72 (white)1
Loctite~ 2.41 (blue)1
1 Lectite® is the registered trademark of Loctite corporation, Per-
matex® is the registered trademark of the Permatex Corporation.
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Disassembly

~. Install the upper gear housing on special tool P/N
883830.

2. Remove the 4 screws holding the shift mechanism and
remove the mechanism.

H~T~ Be sure to remove the shift shoe
with the shift mechanism.

\

r-

3. Remove the 4 allen head screws and pull out the double
bearing box,

~~~ Do not d~mage or lose the shims.

4. Remove the 4 screws holding the gear housing cover
and remove the cover.

~The front right hand screw is a hollow screw with
an O-ring. Do not damage or loose the shims for the cover.
5. Remove the LEFT HANDTHREAD nut on the vertical

/

o- S+
shaft. Use special tool PIN 884830 and the spline shaft as
a counter-hold while removing the nut.
6. Lift out the upper bearing box along with the engagement

9
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0
sleeve and the spring.
7. Lift out the upper gear housing from the special tool.
Disassemble the beadng box and the shaft by removing the
split locking ring and the washer.

~Do not scratch the sliding sleeve or the gear cups

whiRe removing them.
8. Remove the needle bearings and the spacer ring from

the upper and lower gear cup assemblies.

~Do not mix the needle the upper and lower needle
bearings.

9. Press out the upper and Jower gear wheels from the
bearings. Use special tools P/N 884938 and 884259.
10. Press out the bearings from the bearing sleeves. Use

10



special tools P/N 884938 and 884265.
11o Brace the universal joint in a vice. Use soft jaws to

protect the universal joint. Remove the TX50 torx head
screw and the tapered wahser; discard the screw. Remove
the double bearing box from the universal joint.

~ Always use a new screw when reassembling the
input gear.
12. Remove the shoulder washer and the locking ring.

~The seal ring can be removed at a later time

13. Press out the input gear. Use special tool P/N 884938
and 884266. Remove the clampin~g sleeve and discard.
14. Turn over the double bearing box and press out the seal
ring along with the roller bearing. Use special tool P/N
884263.
15. Use a "knife puller’ to remove the ro~ler bearing from the
gear (if necessary). Also use special tool P/N 884266.
16. When replacing the outer bea4ng races, the bearing
races must be pressed out. Use .,~peciat tool P/N 884938
and 884933. If necessary, recondition the universal joint.

11



Assembly
When assembling the upper gear housing it is very
important that the drive gears and shift gears are installed
in the correct positions relative to each other. This applies
not only to the backlash between the teeth, but atso to the
gear teeth contact. Correct gear teeth contact spreads the
load over a larger area of the gear tooth. This prevents gear
break down and abnormal wear and, at the same time,
provides a quiet operation.

~ Protect the gear teeth while pressing on the
bea ’
3. install the input gear in the double bearing box and press
on the smaller roller bearing, leaving approximately lmm
clearance. Use special tool P/N 884263.

1. Install the outer bearing race. Use special tool P/N
884932.

~’~ Make sure that the double bearing box is posi-
tioned horizontally. Turn the special tool when installing the
other bearing race.

2. Install the larger roller bearing on the input gear by 4. Press the seal ring until seated against the shoulder. Use
pressing it on. Use special tool P/N 884263. Install a new special tool 884932 and 884938. Instalm the lock ring.
crush sleeve.

12



bearings to at least 500 grams minimum and 1000 grams
maximum. Preload used bearings to 500 grams minimum
and 800 grams maximum.

5. Coat the shoulder washer O-ring with petroleum jelly, %,
then install it on the spline shaft of the universal joint.

6. Install the clamp ring and the double bearing box on the
universal joint. Install the tapered washer and new torx
head screw. Coat the screw thread with Volvo Penta P/N
1161053 thread locking compound. Always use a new
screw during final assembly.

7. Check the bearing prelaod between tightening intervals
with spring scale Volvo Penta P/N 998594. Preload new

I~lf the screw is tightened too much and the preload
becomes too high, the double bearing box must be
disassembled and a new crush sleeve must be installed.

Forward and Reverse Gears
1. Lubricate the bearings with synthetic gear lube API GL-5.
Press the bearing onto their respective gears. Use special
tool P/N 884168.

~ Protect the gear cups during pressing operations.

2. Always star[ by adjusting the forward gear (A). if the
previously dismantled gears are to be used, it is important

not to mix forward and reverse gears with each other when
assembling.

13



Shimming
Method 1

A

m==

,\

\
\

\
1. Measurement "A" is a fixed distance at 62.05mm for
calculating shims.

+.05mm
2. Add or subtract the value marked on the gear.

~AII markings are in decimal millimeters (e.g., +5 
0.05mm.)

B Stamping .C ~ping

©

3. Only the decimal values of the "B" and "C" dimensions
are stamped into the upper gear housing. The nominal
value for both "B" and "C" is 61.00mm. Add this value to the
value stamped into the gear to calculate shims for the
forward and reverse gears.
The shim calculations can be seen in the example below:

Measurement A 62.05mm (Fixed Dimension)
+ 0.05mm (Gear Etching)

62.10mm
"C" Stamping - 61.78mm

0.32mm (0.013 in.)
The shim thickness for the forward gear is 0.32mm (0.013
in.)
The shim thickness for the reverse gear is calculated the
same way, only using the =B" stamping.

[~"~ When calculating the shim thickness for the
forward and reverse gears, remember:
The upper gear housing nominal dimension has two
values.
If the stamped number is 50 or more, use the lower
nominal value, 61.00mm.
If the stamped number is 49 or less, use the higher
nominal value, 62.00ram.
Example: Stamping 50 or more
"C" stamping: 78 = 00.78mm
Use Nominal Dimension= 61.00ram

61.78ram

Example: Stamping 49 or less
"C" stamping: 43 = 00.43ram
Use Nominal Dimension = 62,00ram

62.43mm

14



Method 2
1. Insert a 0.2ram shim under both forward and reverse = //~
gears as a starting point. The shim value is a number __ t\derived from experience. Then follow the procedure in
points 2 through 10 below.

Backlash and Contact Pattern

5. Install the preassembled double bearing box with 0.4ram
shim. Make sure net to squeeze the shims in the O-ring
groove. Tighten the 4 Allen bead screws.

2. Install the forward gear with the calculated shims into the
gear housing. Insert the needle bearings and the verticel
shaft. Install the reverse gear into the gear housing, using _-~s-~
the needlebearingsasaguide.Splitjrlg LOCkwasherLOCking

I~~ ~*’~~ ~

Q ~ ~ 6. Use sufficient number of shim.,; to create a clearance as
shown, install the cover and tighten the cover screws.3 nse. ew.s er.n,t es° t rn0a., , te..e

r~ut at the opposite end of the vertical shaft.

’J’r"’~7 L

7. Install a dial indicator to measure backlash. The correct
4. Brace the special tool P/N 884387 in a vise and insta[I backlash should be 0.15 - 0.25ram. If the backlash is too
the gear housing in the tool. tight, shims must be added between the double bearing

box and the gear housing. If the backlash is too loose,
shims must be removed from the double bearing box. A
shim thickness of 0.10mm is a safe adjustment step.

15



8. Install the double bearing box when the correct backlash
has been obtained.
To gain a clearer picture of the contact pattern, coat the
gear teeth with a thin coating of marking dye. Then install
the double bearing box again.

~--~ The cover is still installed with an excessive
number of shims!

9. Rotate the gears in the normal direction of rotation while
wedging a wooden brace against the gear cups. The
marking dye will be pressed away from the point of contact
on the gear tooth face, which will show a picture of the
contact pattern.

11. If the dye pattern shows contact, as shown in picture
"B," the shim thickness for the double bearing box must be
reduced. The input gear moves toward the forward and
reverse gears. The forward and reverse gears must be
shimmed the same amount to maintain the correct back-
lash.

12. If the dye pattern shows contact as shown in picture "C,"
the shim thickness underneath the double bearing box
must be increased. The input gear then moves away from
the forward and reverse gears. The forward and reverse
gears must be shimmed the same amount to maintain the
correct backlash.

10. Dismantle the gear set and compare the contact
patterns to that of picture "A." This picture shows the
desired contact pattern for the drive side of the forward and
reverse gears. The drive side is the convex side of the gear.
The dye pattern should be oval in shape and positioned
halfway on the gear tooth. It should be slightly toward the
gear cup but not running off the end of the gear tooth.

16



Shift Mechanism
I~ The upper gear head does not have to be
removed from the intermediate housing, nor the sterndfive
from the transom shield, to replace the shift mechanism.

1. Remove the shifter assembly from the upper gear head.

2. Remove the shift shoe, spring, and O-ring.

3. Knock out the spring pin as far as necessary to free the
locating pin.

4. Pull out the pin.

5. Remove the eccentric piston from the shift housing.

17



6. Tap the eccentric piston lightly on a wooden surface to
remove the spring pin. Inspect the eccentric piston for
scoring, distortion, or damage that may cause it to leak or
bind in the housing.

7. Using a screwdriver, pry out the eccentric piston seal.
Clean all surfaces and check for damage that may cause
leaks. Replace parts as necessary.

10. Install a new O-ring, then insert the spring and shift
shoe. Coat the contact surface with Permatex~.

t[ t--1 JiJ

11. Remove the shim screw and install the assembly in the
upper gear head. Make sure the long edge of the shift shoe
is toward the right side of the housing as viewed from the
top.

8. Oil all parts prior to assembly. Install a new eccentric
piston seal with the steel edge facing inward, as shown.
Use special tool 884793.

9. Install the eccentric piston in the housing (do not damage
the seat). Push in the locating pin; align the hole with the
housing. Lock it in place with a new spring pin.

I

2

Install special tool 3856802 under the two starboard side
retaining screws, as shown.
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