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FUNDAMENTALS SECTION

ENGINE FUNDAMENTALS

OPERATING PRINCIPLES

The power source for the chain saw
does not differ basically from that used to
power automobiles, farm or garden tractors,
lawn mowers, or many other items of power
equipment in use today. All are technically
known as “Internal Combustion, Recipro-
cating Engines.”

The source of power is heat formed by
the burning of a combustible mixture of
petroleum products and air, In a reciprocat-
ing engine, this buming takes place in a
closed cylinder containing a piston. Expan-
sion resulting from the heat of combustion
applies pressure on the piston to tum a
shaft by means of a crank and connecting
rod.

The fuel mixture may be ignited by
means of an electric spark (Otto Cycle En-
gine) or by the heat of compression (Diesel
Cycle). The complete series of events which
must take place in order for the engine to
run may occur in one revolulion of the
crankshaft (referred to as Two-Stroke
Cycle), or in two revolutions of the crank-
shaft (Four-Stroke Cycle),

As the two-stroke cycle spark ignition
engine is universally used as the power
source for chain saws, this will be the only
type engine discussed in this section.

OTTO CYCLE. In a spark ignited engine,
a series of five events are required in
order to provide power. This series of
ovents is called the Cycle (or Work Cycle)
and is repeated in each cylinder as long
as work is done. The series of events which
comprise the work cycle are as follows:

1. The mixture of fuel and air is pushed
or drawn into the cylinder, by reducing cyl-
inder pressure to less than the outside pres-
sure, or by applying an initial, higher pres-
sure to the fuel charge.

2. The mixture is compressed, or reduced
in volume,

3. The mixture is ignited by a timed elec-
tric spark.

4. The burning fuel-cir mixture expands,
forcing the piston down, thus converting
the generated chemical energy into me-
chanical power.

5. The burmned gases are exhausted from
the cylinder so that a new cycle can begin.

The series of events comprising the work
cycle are commonly referred to as INTAKE,
COMPRESSION, IGNITION, EXPANSION
(POWER), and EXHAUST.

TWO-STROKE CYCLE. In a two-stroke
cycle engine, the five events of intake, com-
pression, ignition, power and exhaust must
take place in two sirokes of the piston; or
one revolution of the crankshaft, Thus, a
compressed fuel charge is fired each time
the piston reaches the top of the cylinder,
and each downward stroke is a power
stroke. In order to accomplish this, the ini-
tial pressure of the incoming fuelair mix-

ture must be raised to a point somewhat
higher than the lowest pressure existing in
the cylinder, or a fresh charge of fuel could
not be admitted and the engine would not
run. This elevation of pressure requires the
use of an air pump, or compressor, of ap-
proximately the same volume as the cylin-
der itself. Coincidentally, such an air pump
is available with a minimum of additional
parts, cost, or friction losses by ulilizing the
opposite side of the piston and cylinder as
the pump. Such engines are called "“Crank-
case Scavenged,” and are universally used
in the chain saw industry.

Fig. C51 shows a schematic view of the
crankcase scavenged, reed valve type, two-
stroke cycle engine commonly used. The
general sequence of evenis required for op-
eration is as follows: As the piston moves
outward from the crankshaft as shown in
view “B”, the volume of the closed crank-
case is enlarged and the pressure lowered,
causing air to be draown through the car-
buretor (C), where it is mixed with fuel
This mixture is then drawn through the
reed valve (R) and into the crankcase. At
the same lime, a previous charge of fuel
is being compressed between head of pis-
ton and closed end of cylinder as shown
by the darkened area. As the piston ap-
proaches top center, a timed spark ignites
the compressed fuel charge and the resul-
tant expansion moves the piston downward
on the power stroke. The reed valve (R)
closes, and downward movement of piston
compresses the next fuel charge in the
crankcase as shown in view “A", When
the piston nears the bottom of ils stroke,

Fig. CS1 — Schematic
view of two-stroke cycle,
crankcase scavenged en-
gine used in most chain
saws, The series of events
comprising the Otto cycle
takes place in one revolu-
tion of the crankshaft by
using the crankcase os o

scavenging pump. /

C. Carburetor
R. Reed valve
TP. Transfer port
EX. Exhaust port

the crown of piston uncovers the exhaust
port (EX) in cylinder wall, allowing the
combustion producis and remaining pres-
sure lo escape as shown by the wavy
arrow. Further downward movement of pis-
ton opens the transfer port (TP) leading
from the crankcase to cylinder; and the
then higher crankcase pressure forces the
compressed fuel-air mixture through transfer
port into the cylinder. The baffle which is
built into crown of piston deflects the in-
coming charge upward, and most of the
remaining exhaust gases are driven from
the combustion chamber by this fresh
charge. Two-stroke cycle, crankcase scav-
enged engines are somelimes produced
with a fuel induction system other than the
inlet reed valve. The two induction systems
used in chain saw engines in addition to
the reed valve are the three-port system
illustrated in Fig. CS2 and the rotary valve
system illustrated in Fig. CS3.

In the crankcase scavenged engine, most
of the friction parts requiring lubrication
are located in the fuel intake system, Lubri-
cation is accomplished by mixing the re-
quired amount of oil with the fuel, so that
a small amount of oil in the form of a fine
mist is drawn into the crankcase with each
fuel charge. It should be pointed out that
the new oil brought into the crankcase can
do little more than supplement the losses,
therefore it is necessary that the friction
parts be well lubricated at the time the
engine is started. The use of too much oil
in the fuel mixture results in plug fouling,
excessive carbon, and poor performance, as
well as being wasteful,
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Fig. €S2 — Two cycle, three port engine. Principles are

similar to reed valve or rotary valve types except that a

third, intake port is located in cylinder wall and opened
and closed by the piston skirt,

€. Carburetor
EX. Exhaust port
IP. Intake port
TP, Transfer port
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Fig. €S5 — Schematic view of venturi
principle, Right hand figures show how air
speed is increased by the restriction (ven.
turi) while left hand figures show the ac-
companying drop in air pressure.

CARBURETION

The function of the carburetor is to atom-
ize the fuel and mix it with the air flowing
through the carburetor and into the engine.
The carburetor must also meter the fuel so
that the proper fuel-air ratio for different
engine operating conditions is provided.
Normal fuel-air ratics are approximately as
follows:

Fuel Rir
For starting in cold weather.. 11lb. 7 lbs.
Foradlme - e nsmmsesemyzes 11b. 111bs.

For full Joad at open throtile. 11b. 13 lbs.

Carburetor design is based on the ven-
turi principle which is that a gas or liquid
flowing through a necked-down section
(venturi) in a passage undergoes on in-
crease in speed and a decrease in pres-
sure as compared to its speed and pressure

a4
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“B”

Fig. €53 — Two cycle, rotary valve engine. The incoming
fuel charge is controlled by a rotary valve attached to the
crankshaft. The opening in valve (RO) and crankcase (50)

align at the proper time to admit a fresh charge, then close
to allow initial crankcase compression.

8 £

Fig. C56—Schematic view of simple float-
type carburetor. Buoyancy of float (A)
closes the fuel inlet valve (B) to maintain
fuel level at (C). Pressure drop in the ven-
turi causes fuel to flow out noxxle (D)
which is just above fuel level, Fuel flow
is controlled by mixture valve (E). Throttle
valve is at (F) and choke valve at (G)

in the full sized sections of the passage.
This principle is illustrated in Fig. CS5. Due
to the low pressure at the venturi, fuel is
drawn out through the fuel jet and is atom-
ized by the stream of air flowing through
the wenturi.

A simple carburetor design is illustrated
in Fig. CS6 where flow of fuel into the
carburetor is controlled by a float valve.
With the float type carburetor, the carbu-
retor must be kept in a nearly upright posi-
tion for the float valve to function. Early
chain saws using this type of carburetor
had a provision for tilting the bar and chain
independently of the engine.

Later development of a flogtless carbu-
retor that would function in any position
cllowed a more simple and lighter design
of chain saws. In this carburetor, the flow
of fuel into the carburetor is controlled by
linking the inlet valve to a spring-loaded
diaphragm. The spring pressure is counter-
acted by suction through the fuel jets ai
the venturi of the carburetor.

C. Carburetor
RO. Opening in rotating
member
S0. Opening in crankease
wall

VACUUM

FUEL  Shet p
IN )3
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Fig. €57 — Schematic view of a typical,
crankcase operated, diaphragm type fuel
pump. Pressure and vacuum pulsations from
crankcase pass through connection (C) to
rear of diaphragm (D} which induces a
pumping action on fuel line as shown.

6. Inlet check valve
6. Valve spring

3. Valve spring
4, Outlet check valve

To provide fuel at the carburetor with
the engine in an inverted position, a fuel
pump is usually incorporated within the
diaphragm type carburetor. As the crank-
case of 2-cycle engines is subjected to
alternate surges of pressure and vacuum
at each stroke of the piston, a diaphragm
vented to the crankcase will pulsate at each
turn of the engine crankshaft. Thus, the
pulsating diophragm can be used as a fuel
pump. See Fig. CS7.
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Fig C58 — Cross-sectional schematic view of Tillotson series
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HL diophragm carburetor. Some models of this type car-

buretor are equipped with an accelerator pump
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Fig. CS8A — Cross-sectional view of typical Series HS Tillot-

son diaphraam type carburetor

1. Fuel inlet 16. Choke shutter

2, Pump body 17, Inlet channel 1, Filter sereen 14, Carburetor body

8. Pump diaphrogm 18, Inlet valve 2. Venturl 10, Metering ehamber

3 A&B, Pump valves 19. Main needie 3. Pulse chamber 16, Idle fuel orifice

4. Geskel 20, Spring 4. Fuel ehamber 17, Metering diaphrogm
b. Gasket 21, Diephragm lever 5. Pump diaphragm 18, Atmospheric chamber
6, Metering chamber 22, Fulcrum pin GA, Inlet valve 19. Vent hole

7. Idle needle 23, Vent hole SI. Outlet valve 20, Diaphragm cover

8. Impuise channel 24. Cover 6. Pump body 21, Spring

9, Idle fuel orifice 25. Diaphragm 7. Gasket 22, Fulerum pin
10, Tdle ports 26. Atmospheriec chamber &, Inlet fitting 43, Gasket
11, Throttle shuttar 27. Gasket 9. Impulse channel 24, Diaphragm laver
12, Main fuel orifice 28. Screen 10, Throttle plate 25, Inlet valve

18, Body 206, Screw 11, Primary (A) and 26, Maln fuel needle

14. Venturl 30, Fuel chamber secondary (B) idle 27. Choke dlsc

15, Main fuel port 31. Pulge chamber ports 28, Inlet channel

32, Strainer cover 12.
13, Idle fuel needle

A cross-sectional schematic view of «a
typical Tillotson series HL diaphragm type
carburetor with integral fuel pump is shown
in Fig. CS8. The top of the pump diaphragm
is vented to the engine crankcase through
the channel (8). As the diophragm pulsates,
fuel is drawn into the carburetor through
the inlet (1), screen (28) and pump inlet
valve (3A). The fuel is then pumped through
the outlet valve (3B) into the supply channel
(17), Engine suction through the main jet
(15) and idle jets (10) is transmitted to the
fop of the carburetor diaphragm (25) and
atmospheric pressure through the vent (23)
pushes upward on the diaphragm (25) over-
coming spring (20) pressure and unseating
the inlet needle (18) allowing fuel to flow
into the diaphragm chamber (6).

When starting an engine, closing the
choke disc (16) increases the wvacuum in
the carburetor throat so that the carburetor
will function at the low cranking RPM.

When the engine is idling, the throttle
dise is almost completely closed and there
is not enough air possing through the ven-
turi (14) to create any vacuum on the main
jet (15). A vacuum is created at the primary
idle jet (10A), however, and the fuel neces-
sary for running the engine is drawn
through that jet,

As the throttle disc is opened, enough
vacuum is created on the secondary idle
jet port (10B) so that fuel is drawn through
that port also. At a certain point, the throt-
tle disc is open far enough so that the
velocity of air passing through the venturi

Main

is sufficient to lower the pressure at the
main fuel discharge port (15) so that fuel
will flow through this port also. Opening
the throttle disc farther results in higher air
velecities and lower venturi pressures that
increase the flow of fuel out of the dis-
charge ports.

Fig C€59—Cross-sectional
schematic view of Wal-
bro series SDC carbure-
tor with accelerator
pump. Some models are
not equipped with accel-
erater pump and pass-

fuel orifice 29, Main fuel port

Any vacuum created at the idle discharge
ports (10) or the main fuel discharge port
(15) is transferred through the metering
chamber (8) to the diaphragm (25). Air pres-
sure entering through the atmospheric vent
hole (23) pushes against the diaphragm be-
cause of the vacuum and overcomes pres-

ages (8 & 11) are plug-
ged. Fuel cavity above
metering diaphragm ex-
tends to cavity shown at
tip of main fuel needle

1 11
I 27 -
pd 12

(14).

. Fuel Inlet
. Surge chamber
Inlet check valve
. Orankease pulse channel
Fuel pump diaphragm
. Outlet check valve
Fuel filter
. Accelerator pulse channel
. Accelerator diaphragm
10, Accelerator spring
11. Accelerator fuel channel
1. Choke dise
1d, Idle nir bleed channel
H. Main (high speed)

fuel needle
1%, Main orifice check valve
1i. Talet necdle
17. Metering lever
18. Metering dinphragm
19, Atmospheric vent

&l T N

20, Metering dinphragm
spring
21, Tdie fuel eluannel

o2 Hdle fuel needle
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25, Throttle shaft
23, Tdle fuel passage . Throttle dise
24, 1dle air and fuel hole=27. Main fuel arifice
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sure applied by the spring (20) through the
control lever (21). This releases the inlet
needle valve (18) and allows fuel to enter
the metering chamber in a direct relation-
ship to the vacuum created at the fuel dis-
charge ports, The higher the vacuum, the
greater the movement of the diaphragm and
the larger the opening of the needle valve.
Thus, fuel is metered into the carburetor
to meet the needs of the engine.

In Fig. CSBA, a cross-sectional schematic
view of a Tillotson series HS carburetor is
ghown. Operation is basically similar to that
described for the Tillotson HL carburetor in
preceding paragraphs, the main difference
being that the series HS carburetor is a
compactly designed unit usually used on
lightweight, small displacement engines.

Another compact diaphragm carburetor,
the Walbro series SDC, is shown in cross-
gectional schematic view in Fig. C89. Ex-
cept for some models, the Walbro SDC
carburetor is equipped with an accelerator
pump. When throtile is open, indexing hole
in throttle shaft (25) opens pulse passage
{4) to accelerator pump pasage (8). Pressure
against pump diaphragm (9) compresses
spring (10) and pressurizes fuel passage (11},
ejecting excess fuel from main nozzle (27).
When throtile is closed, or partially closed,
indexing hole closes pulse passage and
accelerator pump spring returns diaphragm
lo original position, drawing fuel back up
passage (11) to recharge accelerator pump.

At idle speed, air is drawn into carburetor
through air bleed hole (13) and mixed with
fuel from idle luel passage in what is called
the “emulsion channel”. More air enters
idle fuel cavity through the two idle holes

~(24) nearest venturi and the fuel-air mixture

is ejected from the third idle hole. Air can-
not enter the main fuel nozzle (27) as the
check valve (15) closes against its sect
when engine is idling. Note that idle fuel
supply must first pass main (high speed)
metering needle (14) before it reaches idle
fuel needle (22).

CONVENTIONAL FLYWHEEL
MAGNETO IGNITION SYSTEM

The fundamental principles of the fly-
wheel magneto ignition system in general
use on chain saw engines are presented in
this section. As the study of magnetism and
electricity is an entire scientific field, it is
beyond the scope of this manual to fully
explore fthese subjects. However, the in-
formation contained in this section should
impart a working knowledge of the flywheel
type magneto which will be useful when
servicing chain saw ignition systems.

BASIC PRINCIPLES, Although the design
of different flywheel magnetos varies, all
flywheel magnetos operate on the same
basic principles of electro-magnetic induction
of eleclricity and formation of magnetic
fields by electrical current,

The principle of electromagnetic induc-
tion of eleciricity is as follows: When a
wire (conductor) is moved through a mag-
netic field so as to cut across lines of
magnetic force (flux), a potential voltage
{electro-motive force or emf) is induced in
the wire, If the wire is o part of a com-
pleted electrical circuit, current will flow
through the circuit as illustrated in Fig.
C510. It ghould be noted that the movement
is relative; that is, if the lines of force of
a moving magnetic field cut across a wire,

6

LINES OF FORCE GONNECTING
UNLIKE MAGNETIC POLEj

Fig. €510 — When a wire (conductor) is

moved through a magnetic field across lines

of magnetic force, an electro-motive force

is induced into the wire. If the wire is a

part of an electrical circuit, current will
flow in the circuit as shown.

Fig. CS11 — A field of magnetic force is

always present around a wire through which

current is flowing. The direction of magnetic

force is related to the direction of electri-
cal current as shown.
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Fig. €512 — When a wire carrying an
electrical current is wound in the shape of
a coil or helix, the magnetic field surround-
ing loops of the wire tend to converge into
a single electro-magnetic field as shown. If
the loops of the coil are wound closely to-
gether, there is very little tendency for the
electro-magnetic field to surround individ-
ual loops of the coil.

this will also induce an emf in the wire.
The direction of the induced current when
the wire is a part of a circuit is related
to both the direction of magnetic force and
the direction of movement of the wire
through the magnetic field. The vollage of
the induced current is related to the strength
of the magnetic field and to the speed at
which the wire moves through the lines of
magnetic force. Also, if a length of wire
is wound into a coil and a section of the
coil is moved through a magnetic field so
that it culs across lines of magnetic force,
the voltage of the induced current is multi-
plied by the number of turns of wire in
the coil.

The second basic principle involved is
that when an electrical current is flowing
in a wire, o magnetic field is present
around the wire as illustrated in Fig. CS11.
The direction of force of the magnetic field
is related to the direction of current in the
wire and the strength of the magnetic field
is related to the rate of flow of the elec
trical current. If the wire is wound in a
coil, the magnetic forces around the wire

CHAIN SAWS

Fig. €$13 — Cut-away of typical flywheel

used for magneto rotor. The permanent

magnets are usually cast into the fiywheel.

For flywheel magnetos having the ignition

coil and coere mounted to outside of fly-

wheel, magnets would be flush with outer
diameter of flywheel.
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Fig. CS14—Drawing showing function of
magneto armature core. At left, lines of
force of permanent magnet are dispersed
in the air. When a soft iron bar, which is
an excellent conductor of magnetism, Is
moved close to the magnetic poles, the
magnetic field b:col:u concentrated in
the bar.

converge to form a stronger single magnetic
field as shown in Fig, CS12. If the wire is
colled closely, there is little tendency for
the magnetic forces to surround individual
loops of the coil.

When there is a change in the current
flowing in a wire, there is a corresponding
change in the magnetic field surrounding
the wire. If the current ceases to flow, the
magnetic field will “collapse.” Thus, it can
be seen from the illustration in Fig. CS12
that if current in the coiled wire would
cease, the collapsing magnetic field would
cut acrcss adjacent loops of the coil and
the resulting induced current would counter-
act any change in flow of current through
the coil

CONVENTIONAL FLYWHEEL MAGNETO
PARTS. To understand how the flywhasl
type magneto produces the ignition spark,
it is necessary to identify each part of the
magneto. The various compoment parts of
the conventional type flywheel magneto are
discussed in the following paragraphs.

FLYWHEEL MAGNETS. Permanent mag-
nets are either attached to the flywheel as
shown in Fig. CS13 or imbedded into the
flywheel costing, Some magnetos use a
single ring shaped flywheel magnet; others
use two separate magnets as shown in
Fig. CS13.
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INDIVIDUAL
LAMINATION

ASSEMBLED
LAMINATIONS

Fig. CS15—To prevent stray electrical cur-
rents (eddy currents) from building up
within armature core and creating oppos-
ing magnetic fields that would decrease
efficiency of magneto, armature core is
constructed of thin plates (laminations)
that are insulated from each other. (Oxide
on surfaces of laminations usually provides
sufficient insulation, although laminations
in some magnetos are painted or var-
nished.)

Alnico, a steel alloy containing alumi-
num, nickel and cobalt, is used for the fly-
wheel magnet or magnets as Alnico retains
strong magnelic properties for very long
periods of time.

ARMATURE CORE (LAMINATIONS). As
shown in Fig. CS14, a field of magnetic
force surrounds the poles of a permanent
magnet at all times, If a soft iron bar is
moved close to the magnet, the magnetic
field will become concentrated in the bar
because soft iron is a very good conductor
of magnetic flux, Thus, the armature core is
used in the flywheel type magneto to con-
centrate the field strength of the flywheel
magnels,

In the operation of the magneto, electrical
currents can be induced inte the armature
core. To prevent these stray currents {eddy
currents) from building up in the armature
core and crealing magnetic forces which
would decrease the efficiency of the mag-
neto, the armature core is built up of thin
plates (lgminations) as shown in Fig, CS15.
Thus, the armature core is sometimes called
laminalions.

HIGH TENSION COIL. Refer to Fig. CS16
for construction of typical high tension coil
The coil assembly consists of a primary ceil
{A) of about 100-200 turns of wire and a
secondary coil (B) of about 10,000 turns of
very fine wire. The wire is insulated, usu-
ally with a fine coating of enamel. and a
paper insulating strip is placed between
each layer of wire, The entire coil assembly
is then impregnated with an insulating
compound and covered with varnished cloth
tape or plastic. Refer to wiring diagram in
Fig. CS19 for hook-up of coil leads.

BREAKER (CONTACT) POINTS. Refer to
the magnelo wiring dicgram in Fig. CS18.
The breaker points are installed between
the lead from the primary coil windings
and the magneto ground. The breaker
points are opened and clesed by a cam
which is usually located on the engine
crankshaft as shown in Fig. CS17,

CONDENSOR. Refer to Fig. C518 for con-
struction of a typical condensor. Usudlly,
the lead from one end of the condensor is
connected to the metal covering and is
thereby grounded through mounting the
condensor. The condensor is connected in

Fig. €S16—Cross-sectional view of a typi-
cal high tension coil. Primary windings (A)
consist of 100-200 turns of copper wire.
Secondary windings consist of about 10,000
turns of very fine wire. Lead (C) is to in-
sulated terminal of breaker points. Lead
(D) is to ground. Spark plug (high tension
wire) attaches to terminal (T).

Fig. €S17 — Typical flywheel magneto

breaker point unit. Cam (4) is driven by

engine crankshaft, Breaker arm spring (8)

connects insulated contact point on breaker
arm (5) to terminal (1).

. Lead to primary coil 5. Breaker arm
. Insulated terminal Contact points
. Condensor Breaker base

e bs w Q
i

. Condensor ground 8. Bpring
(mounting) strap 0. Pivot pin
4. Breaker cam
HIGH TERSION SECONDARY
LEAD \ WINDINGS
PRIMARY
WINDINGS
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Fig. CS18 — View showing construction of

typical condensor. One connection is usu-

ally made to the metal housing of the con-

densor and is grounded to the magneto

base plate through the condensor mounting
strap (3—Fig. CS17).

parallel with the breaker points as shown
in Fig. CS19.

The basic function of the condensor is to
cbsorb the flow of current in the primary
ignition circuit to prevent the current from
arcing across the opening breaker points.

HOW IGNITION SPARK IS PRODUCED.
The following explanation of how the igni-
tion spark is produced is based upon the
previous paragraphs in this section. By
knowing the basic principles of electro-
magnetic induction and electro-magnetic
fields, and by being able to identify the
component parts of the magneto, magneto
operation can be more easily understood,

In Fig. CS13, a cross-sectional view of a
typical engine flywheel (magneto rotor) is
shown. The arrows indicate lines of force
{flux) of the permanent magnets carried by
the flywheel. As indicated by the arrows, di-
rection of force of the magnetic field is
from the north pole (N) of the left magnet to
the south pole (S) of the right magnet.

MAGNETO
colL

SPARK
PLUG  cONDENSER —

STOP LEVER

—~——— GROUND

—
e

ON-OFF
SWITCH

BREAKER
POINTS

Fig. €519 — Typical wiring diagram for conventional flywheel type magneto. An on-off

switch to stop the engine may be attached to the magneto primary circuit to qround out

the system, or a stop lever may be used to ground out the center electrode of the
spark plug. :
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Fig. €C520—View showing flywheel turned

to a position so that lines of force of the

permanent magnets are concentrated in the

left and center core legs and are interlock-
ing the coil windings.

Fig. CS21—View showing flywheel turned
to a position so that lines of force of the
permanent magnets are being withdrawn
from left and center core legs and are
being attracted by center and right core
leas. While this event is happening, the
lines of force are cutting up through the
coil windinas section between left and
center legs and are cutting down through
section between the right and center legs
as indicated by the heavy black arrows.
The breaker points are now closed by the
cam and a current Is induced in the primary
ignition circuit as lines of forge cut through
the coil windings.

Figs. C520, CS21, C522 and CS523 illus-
trate the operational cycle of the flywheel
type magneto. In Fig. CS20, the flywheel
magnels have moved to a position over
the left and center legs of the armature
(ignition coil) core. As the magnets moved
into this position, their magnetic field was
attracted by the armature core as illustrated
in Fig. C514 and a potential voltage (emf)
was induced in the coil windings., However,
this em{ was not sufficient to cause current
to flow across the spark plug electrode gap

Fig. €522—The flywheel magnets have now
turned slightly past position shown in Fig.
€521 and rate of movement of lines of
magnetic force cutting through coil wind-
ings Is at maximum. At this instant, the
breaker points are opened by the cam and
flow of current in primary circuit is being
absorbed by the condenser, bringing flow
of current to a quick, controlled stop.
Refer now to Fig. €523.
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Fig. C523—VYiew showing magneto ignition
coil, condenser and breaker points at same
instant as illustrated in Fig, €522; how-
ever, arrows shown above illustrate lines
of force of the electro-magnetic field es-
tablished by current in primary coil wind-
ings rather than the lines of force of the
permanent magnets. As the current in the
primary circuit ceases to flow, the electre-
magnetic field collapses rapidly, cutting
the coil windings as indicated by heavy
arrows and inducing a very high voltage
in the secondary coil winding resulting in
the ignition spark.

in the high tension circuit and the points
were open in the primary circuit,

In Fig. CS21, the flywheel magneis have
moved to @ new position to where their
magnetic field is being aitracted by the cen-
ter and right legs of the armature core, and
is being withdrawn from the left and center
legs. As indicated by the heavy black ar-
rows, the lines of force are cuiting up
through the section of coil windings be-
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tween the left and center legs of the arma-
ture and are cutting down through the coil
windings section between the center and
right legs. If the right hand rule, as ex-
plained in a previous paragraph, is applied
to the lines of force cutting through the coil
sections, it is seen that the resulting emf
induced in the primary circuit will cause a
current to flow through the primary coil
windings and the breaker points which
have now been closed by action of the cam.

At the instent the movement of the lines
of force cutting through the coil winding
sections Is at the moximum rate, the merxi-
mum flow of current is obtained in the pri-
mary circuit. At this time, the cam opens
the brecker points interrupting the primary
circuit and, for an instant, the flow of cur-
rent is absorbed by the condenser as illus-
trated in Fig. CS22. An emf iz also induced
in the secondary coil windings, but the
vollage is not sufficlent to cause current to
flow acrcss the spark plug gap.

The flow of current in the primary wind-
ings created a strong electromagnetic field
surrounding the coil windings and up
through the center leg of the armature core
as shown in Fig CS23. As the breaker poinls
were opened by the cam, interrupting the
primary circuit, this magnetic field starts to
collapse cutting the coil windings as indi-
cated by the heavy black arrows. The emf
induced in the primary circuit would be suf-
ficient to cause a flow of current across the
opening breaker points were it not for the
condenser absorbing the flow of current and
bringing it to a controlled stop. This allows
the electromagnetic field to collapse at such
a rapid rate to induce a very high voltage
in the coil high tension or secondary wind-
ings. This voltage, in the order of 15,000 to
25,000 volts, is sufficient to break down the
resistance of the air gap between the spark
plug electrodes and a curmrent will flow
across the gap. This creates the ignition
spark which ignites the compressed fuel-
air mixture in the engine cylinder.

SOLID STATE (BREAKERLESS)
MAGNETO IGNITION SYSTEM

The solid state (breakerless) magneto ig-
nition system operates somewhat on the
same basic principles as the conventional
type flywheel magneto previously de-
scribed. The main difference is that the
breaker contact poinis are replaced by a
solid state electronic Gate Controlled Switch
(GCS) which has no moving parls. Since,
in a conventional system, the breaker points
are closed over a longer peried of crank-
shaft rotation than is the “GCS". a diode
has been added to the circuit to provide
the same characleristics as closed breaker
points.

BASIC OPERATING PRINCIPLES. The
same basic principles for elecitro-magnetic
induction of electricity and formation of
magnetic fields by electrical current as out-
lined for the conventional flywheel type
magneto also apply to the solid state mag-
neto. Thus, the principles of the diiferent
components (diode and GCS) will complete
the operating principles of the solid state
magneto,
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Fig. €524—In a diagram of an electrical

circuit, the diode is represented by the

symbol shown above, The diode will allow

current to flow in one direction only (from

anode A" to cathode "C" terminal of
diode).

7

A

D
5

Fig, C524A—The symbol used for a Gate
Controlled Switch (GCS) in an electrical
diagram is shown above, The GCS will
allow current to flow from anode (A) ter-
minal to cathode (C) terminal when
"turned on' by a positive electrical charge
at gate (G) terminal. A negative electrical
charge at gate (G) terminal will turn off
the GCS.

IONITION COIL
PERMANENT MAGNETS

IGNITION COIL
ARMATURE
(LAMINATIONS)

DIODE

GATE CONTROLLED
SWITCH (cCs)

TRIGGER COIL
ARMATURE
(LAMINATIONS)

TRIGGER COIL WINDINRG

DIODE OPERATING PRINCIPLES. The di-
ode is represented in wiring dagrams by
the symbol s shown in Fig. C524. Although
the principle of dicde operation iz beyond
the scope of this manual, it is sufficient to
say that it is an electronic device that will
permit passage of electrcal curmrent in one
direction only. In electrical schematic di-
agrams, the arrow part of the symbol illus-
trates the direction which current can flow
through the diode.

GATE CONTROLLED SWITCH (GCS). The
symbol shown in Fig. CS24A is used to rep-
resent the gate controlled switch (GCS) in
wiring diagrams. As with the diode, dis-
cussion of the GCS is beyond the scope of
this manual. However, its action in an elec-
trical circuit is as follows:

The GCS acts as a switch to permit pass-
age of electrical current in the direction in-
dicated by the arrow portion of the symbol
(Fig. CS24A) when in “ON" state and will
not permit electric current to flow when in
"OFF"” state. The GCS can be turned "ON"
by a positive surge of electricity at the
gate (G) terminal and will remain ‘ON” as
long as current remains positive at the gate
terminal or as long as current is flowing
through the GCS from anode (A) terminal
to cathode (C) terminal. The GCS can be
turned "OFF” with a negative surge of
electricity at the gate (G) terminal or will
go to “OFF” state if current stops flowing
through the switch from anode (A) to ca-
thode (C).

HOW IGNITION SPARK IS PRODUCED.
The basic components and wiring diagram
for the solid state (breakerless) magneto are

IGNITION COIL
PRIMARY WINDING

SECONDARY (HIGH
TENSION) WINDIMNG

SPARK PLUG
WIRE
TERMINAL

CONDERSER

TRIGGER COIL
PERMANENT MAGHET

Fig. C524B — Schematic diagram of solid state (breakerless) flywheel magneto. The

diagram is drawn to follow the schematic drawings of a conventional type magneto as

shown in Figs. €520, CS21, CS22 and CS23, Refer to Figs. €524 and CS24A for diode

and Gate Controlled Switch (GCS) symbols. Refer to Figs, €524C, C524D and CS24E
for schematic views of magneto operating cycle.

Fundamentals

Fig. €524C—View showing rotor of solid
state magneto at instant in rotation where
lines of force of ignition coil magnets are
being drawn into left and center legs of
maqneto armature. The diode (see Fig.
CS524) acts as a closed set of breaker
points in completing the primary ignition
circuit at this time, thus preventing an
unwanted (maverick) spark which could
occur at this time. Refer next to Fig.
€524D.

shown schematically in Fig, CS24C, the
magnelo rotor (flywheel) is turning and the
ignition coil magnets have just moved into
position so that their lines of force are
cutting the ignition coil windings and pro-
ducing a negative surge of current in the
primary windings. The diode (see Fig. CS-
24B) allows current to flow as indicated by
arrow and action is same as conventional
magneto with breaker contact points closed.

Fig. CS24D—Refer to Fig. C524C. Mag-
neto rotor has now turned into pesition so
that lines of force of ignition coil magnets
are pulling out of armature left leg and
are being pulled into the right leg. Thus,
lines of magnetic force are cutting igni-
tion coil windings on both sides of center
leq inducing a strong veltage. The triager
coil magnets have also moved to a position
where lines of magnetic force are being
pulled into the trigger coil armature creat-
ing a positive charge in the lead to the
Gate Centrolled Switch (GCS), thus “turn=
ing on" the switch for passage of current
in the ignition primary circuit. Refer now
to Fig. CS24E.

9
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Fig. C524E—Refer first to Figs. C524C and
CS24D. The ignition coil magnets have now
moved to a position so that their lines of
force are cutting the ignition coil windings
at a maximum rate. At this same instant,
movement of the trigger coil magnets is
pulling lines of force away from the trigger
coil armature thus creating a negative
charge in the coil lead to the GCS gate
terminal. This "turns off" the GCS and
interrupts the primary ignition circuit just
as would breaker points opening in a con-
ventional magneto. As the primary current
is interrupted at its peak, the current is
brought to a quick stop by the condenser
and a very hiah voltage is induced in the
iqnition coils. Refer to Fig. €523 reqarding
the collapsing electro-magnetic field sur-
rounding the ignition coil.

In Fig. CS24D, the magmeto rotor con-
tinues to turn and the ignition coil magnets
are in the position to couse their lines of
force to cut the coil windings on both sides
of the center leg of armature as indicated
by the arrows. At the same time, the trigger
coil magnet has moved into position fto
allow its lines of force to cut the trigger
coil windings inducing a current which is
positive at the GCS gate (G) terminal (see
Fig., C524A) turning the GCS to 'ON" slate.
Thus, the electrical current induced into the
ignition coil primary coil windings can
flow through the “ON" GCS as though in
a conventional magneto with breaker points
closed.

In Fig. CS24E, the magneto rotor has
turned to a position so that the lines of
force of the ignition coil permanent magnets
are cutting the ignition coil windings at the
maximum rate, thus the current in the pri-
mary wndings is at its peak value. The
trigger coil magnet is so located on the
magneto rotor that at the time the ignition
coil magnets are at the position to produce
the highest rate of flux movement through
the ignition coil, the lines of flux of the
trigger coil magnet are cutting through the
trigger coil windings in the direction to
produce a negative charge of electricity at
the GCS gate (G) termnal. This negative
charge of eleciricity turms the GCS to “OFF"
state, thus acting the same as the breaker
contact points opening at peak ignition coil
primary winding current. The condenser
absorbs the primary current bringing it to
a quick controlled stop causing the electro-
magnetic field surrounding the igmition coil

to quickly collapse creating on ignition
spark os illustrated in Fig. CS23 for the
conventional type flywheel magneto.

SOLID STATE (BREAKERLESS)
CAPACITOR DISCHARGE
IGNITION SYSTEM

The capacitor discharge (CD) ignition sys-
fem uses a permanent magnet rotor to in-
duce a cumrent in a coil, but unlike the
conventional flywheel magneto and solid
slate (breakerless) magneto described pre-
viously, the current is stored in a capacitor
(condenser), then the stored current is dis-
charged through a transformer coil to create
the ignition spark, whereas the other type
magnetos utilize a collapsing magnetic field
passing through the ignition coil to provide
current for the ignition spark.

Fig. C525 — Cross sectional view of spark
plug showing construction aond nomen-
clature.

SPARK PLUG

In any spark ignition engine, the spark
plug (See Fig. CS25) provides the means for
igniting the compressed fuel-air mixture in
the cylinder. Before an electric charge can
move across an air gap, the intervening air
must be charged with electricity, or ionized.
If the spark plug is properly gapped and the
system is not shorted, not more than 7,000
volls may be required to initiate a spark
Higher voltage is required as the spark plug
warms up, or if compression pressures or the

Fig. €526 — Various
“reaches” of plugs avail-
able. Chain saw engines
normally use a %-inch reach
spark plug. A %s-inch reach
plug measures ¥s-inch from
firing end of shell to gasket
surface of shell.
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Fig. €S527—Spark plug tip temperature is

controlled by the length of the path heat

must travel to reach the cooling surface of
the engine cylinder head.

distance of the air gap is increased. Com-
pression pressures are highest at full throttle
and relatively slow engine speeds, therefore,
high voltage requirements or a lack of
available secondary voltage most often
shows up as a miss during maximum ac-
celeration from a slow engine speed. There
are many different types and sizes of spark
plugs which are designed for a number of
specific requirements,

THREAD SIZE. The threaded, shell por-
tion of the spark plug and the attaching
hole in the cylinder are manufactured to
meet cerfain industry established standards.
The diameter is referred to as “Thread Size."”
Those commonly used are: 10 mm, 14 mm,
18 mm, % inch and % inch pipe. The 14
mm plug is almost universal for chain saw
engine use.

REACH. The length of thread, and the
thread depth in cylinder head or wall are
also standardized throughout the industry.
This dimension is measured from gasket
seat of head to cylinder end of thread, See
Fig. CS26. Four different reach plugs com-
monly used are: Y-inch, yg-inch, Y-inch
and %-inch. The first two mentioned are
the ones commonly used in chain saw
engines.

HEAT RANGE. During engine operation.
part of the heat generated during combus-
tion is transferred to the spark plug, and
from the plug to the cylinder through the
shell threads and gasket. The operating
temperature of the spark plug plays an

Yok U
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Fig. €S29 — Cur-away view of special
"shorty” type spark plug and terminal
available for chain saw engines. Refer to
Fig. C529A for a second type special plug.

INSTALLED HEIGHT
i

'BANTAM" CJ-8

Fig. C529A—View showing special “ban-

tam' type spark plug os compared with

reqular type spark plug of same heat range.

Refer also to Fig. €S29 for view of special
"shorty" type plug.

important part in engine . If too
much heat is retained by the plug, the fuel-
air mixture may be ignited by contact with
the heated surface before the ignition spark
occurs. If not encugh heat is retained, par-
tially burned combustion products (soot,
carbon and cil) may build up on the plug
tip resulting in “fouling” or shorting out of
the plug. If this happens, the secondary
current is dissipated uselessly as it is gen-
erated instead of bridging the plug gap as
a useful spark, and the engine will misfire.

The operating temperature of the plug tip
can be controlled, within limits, by altering
the length of the path the heat must follow
to reach the threads and gasket of the plug.
Thus, g plug with a short, stubby insulaior
around the center elecirode will run cooler
than one with a long, slim insulator. Refer
to Fig, CS27. Most plugs in the more popu-

lar sizes are available in a number of heat
ranges which are interchangeable within
the group. The proper heat range is deter-
mined by engine design and the type of
service. Refer to SPARK PLUG SERVICING,
in SERVICE FUNDAMENTALS section, for
additional information on spark plug selec-
tion,

Fundamentals

SPECIAL TYPES. Sometimes, engine de-
sign features or operaling conditions call
for special plug types designed for a par-
ticular purpose. Of special interest when
dealing with chain saw engines are the
‘shorty” type plug shown in Fig. CS28, and
the “bantam” type plug shown in Fig.
CS29A.

SERVICE FUNDAMENTALS

IGNITION SYSTEM

In servicing a chain saw ignition system,
the mechanic is concerned with trouble
shooting, service adjustments and testing
magneto components, The following para-
graphs ocutline the basic steps in servicing
a flywheel type magneto. Refer to the ap-
propriate chain saw engine section for ad-
justment and test specifications for «
particular engine.

TROUBLE SHOOTING

1f the chain saw engine will not start
and malfunction of the ignition system is
suspected, make the following checks to
find cause of trouble.

Check to be sure that the ignition switch
(if chain saw is so equipped) is in the “On"
or “Run” position and that the insulation
on the wire leading to the ignition switch
is in good condition. The switch can be
checked with the timing and test light as
shown in Fig. CS30, Disconnect the lead
from the swilch and attach one clip of the
test light to the switch terminal and the
other clip to the chain saw frame or engine.
The light should go on when the swilch is
in the "Off"" or “Stop” position, and should
go off when the switch is in the “On" or
“Run” position.

Inspect the high tension (spark plug) wire
for worn spots in the insulation or b
in the wire. Frayed or wom insulation can
be repaired temporarily with plastic elec-
trician’s tape.

If no defects are noted in the igmition
switch or ignition wires, remove and in-
spect the spark plug as outlined in the
SPARK PLUG SERVICING section. If the
spark plug is fouled or is in questionable
condition, connect a spark plug of lkmown
quality to the high tension wire, ground the
base of the spark plug to engine and tum
engine rapidly with the starter. If the spark
across the elecirode gap of the spark plug
is a bright blue, the magneto can be con-
sidered in satisfactory condition. NOTE:
Some engine monufacturers specify a cer-
tain type spark plug and a specific test
gap. Refer to appropriate engine service
section; if no specific spark plug type or
electrode gap is recommended for test pur-
poses, use spark plug type and electrode
gap recommended for engine make omd
model. If the spark across the gap of the
test plug is weak or orange colored, or
no spark occurs as engine is cranked, mag-
neto should be serviced as outlined in the
following paragraphs,

Fig. CS30—A static timing light can be

made from a flashlight battery, a bulb

(B), two wire clips (WC) and short pieces

of insulated wire. Bulb should light when

clips are touched together. Refer to Fig.
CS30A

MAGNETO ADJUSTMENTS

BREAKER CONTACT POINTS. Adjustment
of the breaker contact points affects both
ignition timing ond magneto edge gap.
Therefore, the breaker contact point gap
should be carefully adjusted according to
engine manufacturer’s specifications, Before
adjusting the breaker contact gap, inspect
contact points and renew if condition of
contact surfaces is questionable. It is some-
times desirable to check the condition of
points as follows: Disconnect the condensor
and primary coil leads from the breaker
point terminal. Attach one clip of a test
light (See Fig. CS30) to the breaker point
terminal and the other clip of the test light
to magneto ground, The light should be
out when contact points are open and should
go on when the engine is tumed to close
the breaker contact points. If the light stays
on when points are open, insulation of
breaker contact arm or condensor is defec-
tive. If light does not go on when points
are closed, contact surfaces are dirty, oily or
are burned.

Adjust breaker point gap as follows un-
less manufacturer specifies adjusting break-
er gap lo obtain cormrect ignition timing.
First, turn engine so that points are closed
to be sure that the contact surfaces are
in alignment and seat squarely. Then, turn
engine so that breaker point opening is
maximum and adjust breaker gap to manu-
facturer's specification, A wire type feeler
gage is recommended for checking and ad-
justing the breaker contact gap. Be sure to
recheck gap after tightening breaker point
base relaining screws.
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Fig. CS30A—When connecting timing light
(see Fig. €530), first disconnect primary
coil wire from breaker point terminal, then
connect one wire clip (Cl1) to terminal
and other clip (C2) to magneto back
plate or engine. Bulb should be out when
points are open and light when points close.

IGNITION TIMING. On some engines, ig-
nition timing is non-adjustable and a certain
breaker point gap is specified. On other
engines, timing is adjustable by changing
the position of the magneto stator plate (See
Fig. CS31) with a specified breaker point
gap or by simply varying the breaker point
gap lo oblain correct timing, Ignition timing
is usually specified either in degrees of
engine (crankshaft) rotation or in piston
travel before the piston reaches top dead
center position. In some instances, a speci-
fication is given for ignition timing even
though the timing may be non-adjustable;
if a check reveals timing is incomect on
these engines, it is an indication of incorrect
breaker point adjustment or excessive wear
of breaker cam, Also, on some engines, it
may indicate that o wrong breaker cam
has been installed or that the cam has
been installed in a reversed position on
engine crankshaft.

Some engines may have a timing mark
or flywheel locating pin to locate the fly-
wheel at proper position for the ignition
spark to occur (breaker points begin to
open). If not, it will be necessary to measure
piston travel as illustrated in Fig. CS32 or
install o degree indicaling device on the

‘engine crankshaft,

A timing light as shown in Fig, CS30 is
a valuable aid in checking or adjusting
engine timing. After disconnecting the igni-
tion coil lead fromn the breaker point termi-
nal, connect the leads of the timing light
as shown. If timing is adjustable by moving
the magneto stator plate, be sure that the
breaker point gap is adjusted as specified.
Then, to check timing, slowly turn engine
in normal direction of rotalion past the peint
at which ignition spark should occur. The
timing light should be on, then go out
(breaker points open) just as the correct
timing location is passed. If not. turn engine
to proper timing location and adjust timing
by relocating the magneto stator plate or
varying the breaker contact gap as speci-
fied by engine manufacturer. Loosen the
screws retaining the stator plate or breaker
points and adjust position of stator plate

some chain saw engines,

the magneto stator plate mounting holes

are slotted as shown so that ignition tim-

ing can be adjusted by relocating position
of stator plate.

4. Breaker point base
8. Breaker cam
6. Condensor

1, Stator plate
2. Armeature core
3. Ignition coll

CLOCKWISE

[] COUNTERCLOCKWISE

—

Fig. CS32 — Where timing is specified as
measiirement of piston travel, measurement
can be made as illustrated. Use of a dial
indicator instead of ruler will give meore
exact measurement. Some manufacturers
provide a timing gage that can be screwed
into spark plug hole or a gage that can be
attached to crankshaft.

or poinis so that points are closed (timing
light is on). Then, slowly move adjustment
until timing light goes out (points open) and
tighten the retaining screws. Recheck timing
to be sure adjustmenl! is correct.

ARMATURE AIR GAP. To fully concen-
trate the magnetic field of the flywheel
magnets within the armature core, it is
necessary that the flywheel magnets pass
as closely to the armature core as possible
without danger of metal to metal contact.
The clearance between the flywheel mag-
nets and the legs of the crmature core is
called the armature air gap.

On maognetos where the armature and

CHAIN SAWS

Fig. €533 — VYiews showing adjustment of

armature air gap when armature is located

outside flywheel. Refer to Fig., €534 for

engines having armature located inside
(under) flywheel.

Fig. €534 — Where armature core and

ignition coil are located inside of flywheel,

an old discarded flywheel can be cut away

as shown to provide air gap adjustment
fixture.

high tension coil are located outiside of the
flywheel rim, adjustment of the armature
air gap is made as follows: Tum the engine
so that the flywheel magnets are located
directly under the legs of the armature core
and check the clearance between the arma-
ture core cond flywheel magnets. If the
measured clearance is not within manufac-
turers specifications, loosen the armature
core mounting screws and place shims of
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thickness equal to minimum air gap specifi-
cation belween the magnets and armature
core (Fig. CS33). The magnets will pull the
armature core against the shim stocks.
Tighten the armature core mounting screws,
remove the shim stock and turmn the engine
through several revolutions to be sure the
flywheel does not contact the armature
core.

Where the armature core is located under
or behind the flywheel, the following meth-
ods may be used to check and adjust arma-
ture air gap: On some engines, slots or
openings are provided in the flywheel
through which the armature air gap can
be checked. Some engine manufacturers
provide a cut-away flywheel that can be
installed temporarily for checking the arma-
ture air gap. A test flywheel can be made
out of a discarded flywheel (See Fig. CS34),
or out of a new flywheel if service volume
on a particular engine warrants such ex-
penditure. Another method of checking the
armalure air gap is to remove the flywheel
and place a layer of plastic tape equal to
the minimum specified air gap over the legs
of the armature core. Reinstall flywheel
and turn engine through several revolutions
and remove flywheel: no evidence of contact
between the flywheel magnets and plastic
tape should be noticed. Then cover the legs
of the amature core with a layer of tape
of thickness equal to the maximum speci-
fied air gap; then, reinstall flywheel and
turn engine through several revolutions.
Indication of the flywheel magnets contact-
ing the plastic tape should be noticed after
the flywheel is again removed. If the mag-
nets contact the first thin layer of tape
applied to the armature core legs, or if
they do not contact the second thicker layer
of tape, armature air gap is not within
specifications and should be adjusted.
NOTE: Before loosening armature core
mounting screws, scribe a mark on mount-
ing plate against edge of armature core so
that adjustment of air gap can be gaged.

In some instances, it may be necessary
to slightly enlarge the armatlure core
mounting holes before proper air gap ad-
justment can be made.

MAGNETO EDGE GAP, The point of maxi-
mum acceleration of the movement of the
flywheel magnetic field through the ~high
tension coil (and therefore, the point of
maximum current induced in the primary
coil windings) occurs when the trailing edge
of the flywheel magnet is slightly past the
left hand leg of the armature core as shown
in Fig. C521. The exact point of moximum
primary current is determined by using elec-
trical measuring devices, the distance be-
tween the trailing edge of the flywheel
magnet and the leg of the armature core
at this point is measured and becomes a
service specification. This distance, which
is stated either in thousandths of an inch
or in degrees of flywheel rotation, is called
the Edge Gap or "E" Gap.

For moximum strength of the ignition
spark, the breaker points should just stort
to open when the flywheel magnets are at
the specified edge gap position. Usually,
edge gap is non-udjustable and will be
maintained at the proper dimension if the
contact breaker peints are adjusted to the
recommended gop and the comect breaker
cam is installed. However, magneto edge
gap can change (and spark intemsity there-
by reduced) due to the following:

a. Flywheel drive key sheared

b. Flywheel drive key worn (loose)

¢. Keyway in flywheel or crankshaft womn
(oversized)

d. Loose flywheel retaining nut which can
also cause any above listed difficulty

e. Excessive wear on breaker cam

f. Breaker cam loose on crankshaft

g. Excessive wear on breaker point rub-
bing block so that poinls cannot be
properly adjusied.

SPARK PLUG SERVICING

ELECTRODE GAP. The spark plug elec
trode gap (Refer to Fig. CS38) should be
adjusted by bending the ground electrode.
The recommended gap is listed in the
SPARK PLUG paragraph in MAINTENANCE
section for the individual motor.

CLEANING AND ELECTRODE CONDI-
TIONING. Spark plugs are most usually
cleaned by abrasive action commonly re-
ferred to as "sand blasting.” Actually, ordi-
nary sand is not used, but a special abra-
sive which is nonconductive to electricity
even when melted, thus the abrasive can-
not short out the plug current. Extreme care
should be used in cleaning the plugs after
sand blasting, however, as any particles
of abrasive left on the plug may cause
damage to piston rings, piston or cylinder
walls,

After plug is cleaned by abrasive, and
before gap is set, the electrode surfaces
between the grounded and insulated elec-
trodes should be cleaned and returned as
nearly as possible to original shape by
filing with a point file, Failure to properly
dress the points can result in high second-
ary voltage requirements, and misfire of the
plugs.

PLUG APPEARANCE DIAGNOSIS. The
appearance of a spark plug will be altered
by use, and an examination of the plug
tip can contribute useful information which
may ossist in obtaining better spark plug
life. It must be remembered that the con-
tributing factors differ in twe-cycle and
fourcycle engine operation and, although
the appearance of two spark plugs may be
similar, the corrective measures may depend
on whether the engine is of twocycle or
four-cycle design. Fig. CS40 to Fig. CS45
are provided by Champion Spark Plug
Company to illustrate typical observed con-
ditions in Two-Cycle engines, Listed also
are the probable causes and suggested cor-
rective measures.

Fig. €538 — Cross sectional view of spark
plug showing construction and nomencla-
ture.

Fundamentais

Fig. €539 — The two-cycle plug (left)

differs from conventional plug in that the

grounded electrode is shortened to mini-
mize carbon fouling.

Fig. €540 — Two cycle engine plug of

correct heat range. Insulators light tan te

gray with few deposits. Electrodes not
burned.

Fig. €541 — Damp or wet black carbon
coating over entire firing end of plug.
Could be caused by rich carburetor mix-
ture, too much oil in fuel, or low ignition
voltage. Could also be caused by incorrect
heat range (too cold) for operating con-
ditions. Correct the defects or install a
hotter plug.

13
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Fig. €542 — Electrodes badly eroded,
deposits white or light gray and gritty,
insulator has "blistered” appearance, Could
be caused by lean carburetor mixture, fast
timing, overloading, or air intake screen
and engine cooling fins blocked with saw-
dust or other debris. Could also be caused
by incorrect heat range (too hot) for op-
erating conditions. Check timing, carbure-
tor adjustment, cooling system. If timing,
carburetor adjustment, cooling system and
engine speed are correct, install a colder

Fig. CS43 — Gray, metallic aluminum de-
posits on plug. (Seldom encountered). Pis-
ton damage due to pre-ignition. Overhaul
motor and determine cause of pre-ignition.

CARBURETOR SERVICING

TROUBLE SHOOTING. Normally encoun-
tered difficulties resulting from carburetor
malfunction, along with posible causes of
difficulty, are as follows:

A, CARBURETOR FLOODS. Could be
caused by: (1), dirt or foreign particles pre-
venting inlet fuel needle from seating: (2),
diaphragm lever spring not seated correctly
on diaphragm lever; or (3), improperly in-
stalled metering diaphragm. Also, when fuel
tank is located above carburetor, flooding
can be caused by leaking fuel pump dia-
phragm.

B. ENGINE RUNS LEAN. Could be caused
by: (1), fuel tank vent plugged; (2) leak in
fuel line or fittings between fuel tank and
carburetor; (3), filter screen in carburetor or
filter element in fuel pick-up head plugged:
(4), fuel orifice plugged; (5), hole in fuel
metering diaphragm; (6), metering lever not
properly set; (7), dirt in caxburetor fuel
channels or pulse channel to engine crank-
case plugged: or (8), leaky gaskeis between
carburetor and crankcase intake port. Also,
check for leaking crankshaft seals, porous or
cracked crankcase or other cause for air leak
into crankcase. When fuel tank or fuel level
is below carburetor, leun operation can be

14

Fig. C544 — Core bridging from center
electrode to shell. Fused deposits some-
times have the appearance of tiny beads
or glasslike bubbles. Caused by excessive
combustion chamber deposits which in turn
could be the result of; excessive carbon
from prolonged usage; use of improper
oil or incorrect fuel-oil ratio.

Fig. €545 — Gap bridging. Usually results
from the same cgum outlined in Fig.
544,

caused by hole in fuel pump diaphragm or
damaged valve flaps on pump diaphragm.
On Walbro series SDC carburetor with dia-
phragm type accelerating pump, a leak in
accelerating pump diaphragm will cause
lean operating.

C. ENGINE WILL NOT ACCELERATE
SMOOTHLY. Could be caused by: (1), in-
operative accelerating pump, on carburetors
so equipped. due to plugged channel, leak-
ing diaphragm, stuck piston, etc.; (2), idle
or main fuel mixture too lean on models
without accelerating pump: (3), incorrect set-
ting of melering diaphragm lever; (4), dia-
phragm gasket lecking; or (5), main fuel
orifice plugged.

D. ENGINE WILL NOT IDLE. Could be
caused by: (1), incorrect adjustment of idle
fuel and/or idle speed stop screw; (2), idle
discharge or air mixture ports clogged: (3),
fuel channel clogged; (4), dirty or damaged
main orifice check valve; (5), Welch (ex-
pansion) plug covering idle ports not sealing
properly allowing engine to run with idle
fuel needle closed: or (6), throtile shutter not
properly dligned on throtile shait causing
fast idle.

E. ENGINE RUNS RICH. Could be caused
by: (1), plug covering main nozzle orifice

CHAIN SAWS

not sealing; or (2), when fuel level is above
carburetar, leak in fuel pump diaphragm.

SERVICE PROCEDURES. General service
procedures for overhauling and/or cleaning
digphragm type carburetors are outlined in
the following paragraphs:

The bulk of carburetor service consists
of cleaning, inspection and adjustment. After
considerable service it may become neces-
sary to overhaul the carburetor and renew
worn parts to restore original operaling
efficiency. Although carburetor condition
affects engine operaling economy and
power, ignition oand engine compression
must also be considered to determine and
correct causes of poor performance.

Before dismantling carburetor for clean-
ing or overhaul, clean all external surfaces
and remove cccumulated dirt and grease.
Dismantle carburetor and note any discrep-
ancies lo assure correction during overhaul.
Thoroughly clean all parts and inspect for
damage or wear. Wash jets and passages
ond blow clear with clean, dry compressed
gir. NOTE: Do not blow compressed air
through main nozzle orifice screen on Walbro
series SDC carburetor as this will damage
the rubber check valve; renew nozzle
screen/seat and check valve if in doubt, A
special check valve repair kit and installa-
lation tool are available. Do not use a drill
or wire to clean jets as the possible enlarge-
ment of calibrated hole will disturb operating
balance. The measurement of jets to deter-
mine the extent of wear is difficult and new
parts are usually installed to assure satis-
factory results.

Carburetor manufacturers provide for
many of their models an assoriment of
gaskets and other parts usually needed to
do a correct job of cleaning and overhaul.
These assortments are usually catalogued
as Gasket Kits and Overhaul Kits respec-
tively.

Check the fit of throttle and choke valve
shaits, Excessive clearance will cause im-
proper valve plate seating and will permit
dust or grit to be drawn into the engine.
Air leaks at throttle shaft bores due to wear
will upset carburetor calibration and con-
{ribute to uneven engine operation. Rebush
valve shaft holes where necessary and re-
new dust seals. If rebushing is not possible,
renew ihe body part supporting the shaft.
Inspect throtle and choke valve plates for
proper installation and condition.

Power or idle adjustment needles must
not be worn or grooved. Check condition of
needle seal packing or “O" ring and renew
packing or “O” ring if necessary.

Reinstall or renew jets, using correct size
listed for specific model. Adjust power and
idle settings as described for specific carbu-
retors in engine service section of manual.

It is important that the carburetor bore
at the idle discharge ports and in the
vicinity of the throtlle valve be free of
deposits, A partially restricted idle port will
produce a “flat spot” between idle and mid-
range rpm. This is because the restriction
makes it necessary to open the throtile
wider than the designed opening to obtain
proper idle speed. Opening the throttle wider
than the design specified amount will un-
cover more of the port than was intended
in the calibration of the carburetor. As a
result an insufficient amount of the port will
be available as a reserve to cover the
transition period (idle to the mid-range rpm)
when the high speed system begins to
function.
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Fig. C550 — Daomaged threads in alu-
minum casting before ir. (Series pro-

vided by Heli-Coil Corp., Danbury, Con-
necticut).

DISASSEMBLY AND ASSEMBLY

Special techniques must be developed in
chain saw repair because of the aluminum
alloy or magnesium alloy construction. Soft
threads in aluminum or magnesium castings
are often damaged by carelessness in over-
tightening fasteners or in attempling to
loosen or remove seized fasteners. Manu-
facturer’s recommended torque wvalues for
tightening screw fasteners should be fol-
lowed closely.

A given amount of heat applied lo alumi-
num or magnesium will cause it to expand
a greater amount than will steel under simi-
lar conditions, Because of the different ex-
pansion characteristics, heat is usually
recommended for easy installation of bear-
ings, pins, etc., in aluminum or magnesium
castings, Sometimes, heat can be used to
free parls that are seized or where an
interference fit is used. Heat, therefore, be-
comes a service tool and the application of
heat one of the required service techniques.
An open flame is not usually advised be-
cause it destroys the paint and other pro-
tective coatings and becouse a uniform and
controlled temperature with open flame is
difficult to obtain. Methods commonly used
are healing in oil or water, with a heat
lamp or in an oven or kiln, The use of
water or oil gives a fairly accurate tem-
perature control but is somewhat limited as
to the size and type of part that can be
handled. Thermal crayons are available
which can be used to determine the tem-
perature of a heated part. These crayons
melt when the part reaches a specified
temperature, and o number of crayons
for different temperatures are available.
Temperature indicaling crayons are usually
available at welding equipment supply
houses.

Fig. €CS51 — Drill out the old threads or
broken stud, using drill size recommended
in instruction sheet which comes with kit.
Drill all the way through an open hole or
all the way to bottom of a blind hole,
making sure hole is straight and that cen-
terline is not moved in drilling process.

The crankcase and combustion chambers
of a twocycle engine must be sealed
against pressure and vacuum. To assure
perfect seal, nicks, scratches and warpage
are to be avoided. Slight imperfections can
be removed by using a fine-grit sandpaper.
Flat surfaces can be lapped by using a sur-
face plate or a smooth piece of plate glass,
and a sheet of 120-grit sandpaper or
lapping compound. Use a figure-eight mo-
tion with minimum pressure, and remove
only enough metal to eliminate the imper-
fection. Bearing clearances, if any, must not
be lessened by removing metal from the
joint. Remove crankshaft seals carefully
using special tools where available. If seal
bore in casting is scraiched or slightly dam-
aged, use sealing type cement when install-
ing new seals,

Use only the specified guaskets when re-
assembling, and use an approved gusket
cement or sealing compound unless the con-
trary is stated. Seal all exposed threads
and repaint or retouch with an approved
paint.

Damaged threads in castings can be re-
newed by use of thread repair kits which
are recommended by a number of chain
saw and chain saw engine manufcacturers.
Use of thread repair kits is not difficult,
bul instructions must be carefully followed.
Refer to Figs. CS50 to CS53 which illustrate
the use of Heli-Coil thread repair kits that
are manufactured by Insert Products Di-
vision, Heli-Coil Corporation, Danbury, Con-
necticut 06810.

. Fundamentals

Fig. CS52 — Special drill taps are pro-
vided which are the correct sixe for OUT-
SIDE of the insert. A standard size tap
cannot be substituted,

Fig. €S53 — Shown is the insert and a
completed repair. Special tools are pre-

vided in kit for installation, together with

the necessary instructions. Thread repair

inserts are available for repairing dam-

aged spark plug ports as well as for
standard thread sizes.
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SAW CHAIN MAINTENANCE

“courtesy of Oregon Saw Chain Division, Omark Industries”

This section on saw chain maintenance has been prepared to
give information that will enable the small engine mechanic to
service the cutting chain as well as the engine of the chain saw.
Information for trouble shooting saw chain problems is also
given in this section.

Fundamentals

SAW CHAIN TYPES

Some chains now in popular use can

be classified into six types as: S-70 and Speed-Guard: %" pitch:  Super Chisel Chain: .404” pitch; .050”,

Chipper Tooth Chain: %", 3", 404",
7/16", V", %" 3" pitches; .050",
.058”, .063", .122" gauges.

.050”, .058", .063"” gauges. .058", .063"” gauges.

Micro-Bit & Micro-Guard: .404”, 7/16”,
.058", .063" gauges.

Chisel Chain: 2", 9/16”, %" pitches:

80 Chain: .325", .404" pitches; .050", 2" pitches; .050", .058", .063" gauges.

.058”, .063"” gauges.

® s0CHAIN  $.70 and

SPEED-GUARD

CHIPPER

_ i“—‘»

CHISEL

MICRO-BIT
and
MICRO-GUARD

SUPER CHISEL

Fig. 1—Cutting links from each of the six types of saw chains.

preseT L

SAW CHAIN NOMENCLATURE TIE STRAP
To identify parts of a saw chain, N )~ PRESET
refer to Fig. 2 for chipper type ' " LEFT HAND
chains and to Fig. 3 for 80 series
chains.

TOP
PLATE ~ GULLET
SIDE DEPTH
PLATE GAUGE
RIVE LINK
CUTTER RIVET GUARD LINK replaces TIE STRAP 2
PART HEEL HOLE on Micro-Guard and Speed-Guard
NAMES TOE chain in front of each cutter.

Fig. 2—Nomenclature of chipper type saw chains. Micro-bit, Super Chisel, S-70 and Chisel are similar except for cutter design.
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PRESET
TIE STRAP

RIGHT HAND
GUARD LINK

84, 85, 86 CHAINS

87, 88 CHAINS s
P
PRESET
RIGHT HAND-
RIVET TIE STRAP CUTTER /.

TOP
PLATE

TIE STRAP

SIDE
PLATE

GAUGE

LEFT HAND

RIGHT HAND CUTTER

CUTTER

TIE STRAP BUMPER/DRIVE LINK

Fig. 3—Nomenclature of 80 series chains.

CHAIN TENSIONING, BREAK-IN AND OILING

Loose chain tension is the major cause of all saw chain problems. It ruins chain,
bar and sprocket. (Make sure ignition switch is off). Check chain tension often—
here's how:

4. Oil.

Fig. 4—Chain tensioning.

5. Pull chain around bar to be sure it fits
sprocket and bar. Hold bar tip up,
tighten nuts.

Fundamentals

PRESET
LEFT HAND
GUARD LINK  TOP

PLATE
SIDE

PLATE

DEPTH
GAUGE

PRESET
LEFT HAND
CUTTER

DRIVE LINK

LUBRICATION

New chains are coated with a rust pre-
ventive—This is not a lubricant. Soak
a new chain for several hours, prefer-
ably overnight, in a pan of oil before
use. Oil the groove in the guide bar
before installing the chain. While saw-
ing, pump the chain oiler often. Stop
the saw at intervals and pump the oiler
as the chain is drawn around the bar.
For maximum chain life, remove the
chain after each day's use, sharpen,
and clean and soak it overnight In a
pan of oil.

T et

3. CorrectTension: Tighten until chain
just touches bottom bar rails. Chain on
roller nose bars must be tighter.

6. Use extra oil first half-hour of cutting
with new chain.

17
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SAW CHAIN SHARPENING
Most saw chain operating complaints
are caused by improper sharpening.
One of the most important maintenance
operations for trouble-free sawing is
properly filing the saw chain. For best
results, the chain should be removed
from the saw and placed in a filing vise
for sharpening (Fig. 5). If a vise is not
available, the chain can be sharpened
on the guide bar. Use of a file holder
is also recommended (Fig. 5).

Filing Standard (Chipper-Type)
Chains

A full round file (not a rat tail) is used
to sharpen the chipper-type chains. For
good results, the procedures shown in
Fig. 6 should be adopted.

For average sawing, maintain the filing
angles shown in Fig. 7 by holding the
file in the position shown in Fig. 6.
Do not allow the file to drag on the
backstroke, and rotate the file occa-
sionally to increase file life. Approxi-
mately 1/10th of the file diameter
should be above the cutting edge of
the cutter. If the distance is less than
this, the cutting edge will be too blunt;
if distance is greater, a rapidly wearing
feather edge will result. For conven-
jence, file alternate (either all right hand
or left hand) cutters; then reverse the
chain in the vise or turn the saw around
and file the remaining cutters. All cut-
ters must be filed alike and the same
amount to keep the cutting edges at the
same height. Check this by laying a file
or straightedge across the tops of the
cutters. Continue filing high cutters in
normal manner until all cutters are same
height.

. 359 |
I \"/F”l
S
S v

| vemus|

35" Top Plate Angle.

60° Top Plate Cutting
Angle—Chipper, Mi-
cro-Bit, Micro-Guard.

CHAIN SAWS

FILING

FILE
HOLDER

Fig. 5—Typical filing equipment.

2. Place File Holder on cutter—keep mark
on holder parallel with chain.

1. File from inside to outside of cutter.

4. Sharpen all cutters on one side. Move
to other side and file all cutters opposite.

3. Hold file level. Press against cutter and
make 2 or 3 light strokes forward.

Fig. 6—Filing standard chipper type chains.

[——

85° Side Plate Angle for
S-70 chain only.

90° Side Plate Angle—
Chipper, Micro-Bit, Micro-
Guard.

Fig. 7—Filing angles for chipper type chain in average use.

Suggested File Sizes For Stan-
dard (Chipper-Type) Chain

CHAIN PITCH ROUND FILE SIZE

1/4" 1/8"
.354" Smm

3/8" 3/16"

3/8" (S-70) 7/32"
404" 7/32"
7/16",1/2" 1/4"
9/16",5/8" 9/32"

3/4" 5/16"

Different size and design chain will
require different file sizes. If manu-
facturer's recommendations are not
avaijlable, refer to the above chartl.

Backslope in side plate—
caused by holding file
too high. Chain won't
feed properly; cutters
wear fast at heel.

Hook in side plate —
caused by pressing file
down too hard, or holding
file too low.

Top plate angle not 35°—
caused by holding file at
wrong angle.

Flg. 8—Filing errors. If your cutters look like these, refile them.
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DEPTH GUAGE SETTING

After filing the cutting edges, check the
depth guages, or riders as they are
sometimes called, for correct distance
below the cutting edges (Fig. 9). Depth
guages are generally checked with a
jointer that is pre-set for the desired
distance, as the one shown, or a jointer
with an adjustable setting.

Average Depth Guage Setting
For Standard (Chipper Type)
Chain

CHAIN DEPTH GAUGE
PITCH SETTING
1/4" 020"
354" 025"

3/8” 020"

3/8" (8-70) 025"
404" 030"
7/16" 030"

1/2" .040"-.030"
9/16",5/8" 040"

3/4" 050"-.060"

The normal top plate filing angle of 35°
and the depth gauge distances for dif-
ferent pitch chain have been determined
to be the most satisfactory for general
sawing. However, the woodsman may,
through trial and error, find the most
suitable depth gauge distance for a
particular condition. No specific figures
can be given due to the variety of saw-
ing conditions, but the following infor-

FILING TYPE 80 CHAIN

This new type of chain features a revo-
lutionary, unique cutter design which is
hand sharpened from the top by means
of a “top file guide” (see Fig. 10) and
flat file. The “top file guide" provides
accurate sharpening of cuiter tops and
lowering of depth gauges. Refer to Fig.
11 and Fig. 12 for filing procedures.

Fundamentals

Check depth gauges every
3rd or 4th sharpening.

1. Place Gaugit on chain.

2. If depth gauge projects, file it level.

Fig. 9—Depth gauge setting

mation can be used as a guide.

A. On larger horsepower saws and saws
with slow chain speeds, the depth gauge
distance may be increased, which will
allow the cutter to take a larger chip.
The depth gauge distance should be
decreased on small saws and direcl
drive saws.

B. When cutting continually in soft
woods, the depth gauge distance can

3. Round off front corner. Use tilted gaugit
to protect top of cutter.

be increased somewhat.

C. When cutting hard woods, frozen or
resin timber, the depth gauge distance
should be decreased.

When sharpening the cutting edges on
the saw chain, the drive link tangs
should also be sharpened to keep the
guide groove clean, and any burrs on
the sides of the drive link tangs should
be removed. See Fig. 23.

Fig. 10—80 chain top file guide. For hand sharpening 80

chain accurately and uniformly.
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(B) POSITIONING TAB
1. (A) Place Top File Guide midway on
bar, C-Clamp vertical and facing bar nose.

(B) Positioning Tab rests on cutter top
plate; Support Legs fit over middle of cut-
ter to be filed. Tighten C-Clamp snug.

4. File depth gauge until file slides freely.

Fig. 11—Filing 80 chain top plates. Make sure chain is tensioned tight before filing.

SIDE PLATE SHARPENING must be done
by hand before every fifth time top plates
are sharpened.

3. Measure side plate projection in notch
of holder. It should be 1/32" long. File all
cutters on one side of chain. Move to other
side of bar and file all cutters on opposite
side.

Fig. 12—Filing 80 chain side plates.

2. Hold down flat locking spring and turn
Adjusting Knob until cutter projects slight-
ly. Release spring.

5. (A) Raise guide—not too high or it will
hit C-Clamp and change setting; (B) Pull
chain until next right hand cutter comes
into position under Positioning Tab.

sBUPER TRONIC

1. Place 5 mm. file holder (No. 12204) on
cutter top plate and depth gauge. Hold it
level. Care should be taken to avoid hit-
ting top plates when filing side plates.

4. Maintain rounded front corner of depth
gauge as shown here.

CHAIN SAWS

3. File cutter from inside toward outside
of chain, until file slides freely. Hold file
level at all times.

6. Press guide onto cutter and repeat
steps 3 and 4. File all cutters on one side
of chain, then move to other side of bar
and file all cutters on opposite side—do
not change setting.

2. Hold file holder so that 24° guide mark
is paralle! to bar. File from inside toward
outside of cutter. A few light strokes are
enough.
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FILING SUPER CHISEL CHAINS 50L, 51L, 52L

Use Oregon File Holder Part No. 13252
and round 7/32” file. Rest file holder on
top of cutter top plate and depth gauge
with guide marks in line with chain.

Fig. 13—Super chisel filing.

FILING CHISEL TOOTH CHAIN

Hold file handle down 10° as you make a
few light strokes forward, applying file
pressure against cutting edge.

File all cutters on side opposite yourseif,
then move to other side of chain to file all
cutters on other side.

(Also Super Chisel*Chains 50AL, 51AL, 52AL)

Hold file so its bevel corner fits into
the front corner of the cutter. Filing stroke
angles downward against the cutting
edges, moving from front toward rear of
cutter. File all cutters on one side of chain,
then move to other side to file opposite
cutters.

Top Plate Filing Angle
20°. Gradually’ increase
angle as cutter is filed
back.

Side Plate Angle 80°.

Fundamentals

Check Depth Gauges every third sharp-
ening. See Fig. 9 for instructions on
lowering depth gauges. Setting for
Super Chisel is .025".

/ 45°-55°

’
s L=

Top Plate Cutting Angle
45°-55°.

Fig. 14—Chisel tooth chain sharpening. By holding file in the single correct position, cutters should look like these.
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FILING CHISEL TOOTH CHAIN, cont'd.
(Also Super Chisel Chains 50AL, 51AL, 52AL)

DEPTH GAUGE SETTING

Below is a list of correct depth gauge
settings. Refer to Fig. 9 for correct pro-
cedure to use in lowering depth gauges.

DEPTH GAUGE

CHAIN SETTING

50AL

S1AL 025"

52AL

10ALf 030"

“o o

16AL] ;

17ALS 045"
GULLETS

Use a round file, as shown in Fig. 186,
to clean out gullets, Keeping the gullet
open allows for better chip clearance
and more efficient side plate cutting
action. ~

FILES TO USE

Refer to Fig. 17 for correct file to use
for chisel tooth type chains.

Check depth gauges every
3rd sharpening.

Fig. 15—Depth gauge setting.

SAWS

CHAIN

|
After lowering depth gauges, ROUND

off front corner to maintain original
shape.

Before every fifth sharpening, clean out gullets with round file. Hold file level and at 20"
angle to cutter. Filing stroke is made in opposite direction from the sharpening stroke.

Fig. 16—Gullet Cleaning.

Fig. 17—Use correct file for each filing job.

For sharpening: Use Oregon Chisel Chain
File No. 13063 on all Oregon Chisel
Chains. For 4" pitch and larger Oregon
Chisel Chains, Oberg Ne. 149, Nicholson
No. 5650 or Heller No. 3849 may be sub-
stituted.

For cleaning gullets: Oregon 7/32" round
file No. 55400A.

For setting depth gauges: Safety edge flat
file Oregon No. 12211A.
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CHAIN REPAIR

Removing Broken Drive Links

1. Fit chain into smallest slot of Chain Breaker so cutter 2. File off bottom of new

is on top. Punch out rivets of damaged part. part to match worn parts.
File new cutter back to

match worn cutters.

Fig. 18—Drive links usually break at the
rivet hole. Hold broken link together on
chain breaker while driving out rivets.

Installing New Parts 3. Put preset part on flat 4. Install chain on new part. 5. Dimple on tie strap faces
Refer to Fig. 19 for correct procedure. surface. out. Form rivet head with
hammer.

Fig. 19—Installing new parts.

1.Severeabrasivedamage 2. Light abrasive damage 3. Abrasive damage to top
to side plate. to side plate, plate cutting edge.

* TROUBLE SHOOT'NG 4. Top plate angle more 5. Top plate angle less 6. Blunt top plate cutting
than 35°. than 35°. edge.
CUTTER PROBLEMS

What to do if chain cuts slow or won't
hold its edge:
1. Remove chain from bar.
2 Clean chain with solvent to remove
pitch and resin. _
3. Compare each cutter to those pic- 7. Backslope on side plate. 8. Hook in side plate. 9, Feathered top plate cut-
tured in Fig. 20. ting edge.
a. If cutters are damaged by abra-
sion (Nos. 1, 2, 3) file or grind out ~ ~ "] ——
the damaged portion. g o
b. If chain is incorrectly filed (Nos.
4 through 11) sharpen cutters fol-
lowing instructions in this manual. : g :
c. If none of these defects are pres- 10. Low depth gauges. 11. High depth gauges.
ent, check carburetor for correct
adjustment—see your saw manual. Fig. 20—Cutter problems.

—-#4_

b b

12. Faulty carburetor ad-
justment.
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DRIVE LINK PROBLEMS

CAUSE:
Loose chain climbs up on sprocket teeth.

REMEDY:

Tension chain properly. See Fig. 4.
Replace all damaged drive links.

CAUSE:
Fig. 21—New drive link. Compare the Bottoming in sprocket.
appearance of the drive links on your REMEDY:

chain to this one. If they are damaged,

New sprocket may prolong life of chain,
find the cause in Fig. 23. * v 9

but useful life of chain is gone.

. CAUSE:
Striking side of bar entry or rim type
sprocket is misaligned. 0
REMEDY: >

Refunnel entry or align rim type sprocket
with bar groove.

CAUSE:
Loose chain jumping bar .

REMEDY:

Adjust chain tension. See tensioning
instructions, Fig. 4.

Fig. 22—Keep drive link tangs sharp.
Use a round file for the fronts, and a  —

flat file to deburr sides. Fig. 23—Drive link damage.

TIGHT JOINTS

Fig. 24—A chain with tight joints is
ruined—it cannot be repaired. Bottoms
of tie straps and cutters have burred
and peened edges.

1. Worn sprocket.

To Avoid Tight Joints:

1. Always install a new sprocket with
a new chain.

2. Keep chain correctly tensioned and
sharpened.

3. Worn bar rails. A) Shallow groove. B) Spread rails. C) Uneven rails.
3. Take bar to qualified bar repair ser-
vice for repair or replacement. Fig. 25—Causes of tight joints.
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ALSEans iy

CROOKED CUTTING

When a chain cuts crooked or runs to one side it is due to:. (1) Incorrect cutter 1
filing or (2) Worn bar. Here's what to do: - ]

1. Check cutters 2. Check bar for worn rails.

Place a straightedge against side of bar

and one cutter. If there is clearance
between bar and straightedge, the bar

rails are good.

If chain leans and there is no clearance
between bar and straightedge, the bar. i
rails are worn. Bar needs replacement.

I

CLEARANCE 1 u

o ————

abpajybens |

"

e

O A

L '-" \t‘ ',f d’ \‘ \@'

e -

NO / CHAIN

CLEARANCE LEANS

c. Chain with incorrectly set depth gauges cuts crooked.

Fig. 26—Cutter conditions causing crooked cutting. Fig. 27—Checking for worn bar rails.

HOW TO CARE FOR SOLID NOSE AND ROLLER NOSE BARS
Solid Nose Bars f

Guide rails are sometimes split from
the bar being pinched while the saw is
hung up in a cut. Splits of two inches Groove Entry Oijl Holes __—Body
long or less can be repaired by using

—Rails
ordinary welding methods on bars with
9. non-hardened rails. Repairing splits on Mounting Slot e Roller
bars with hardened rails requires spe- Adjustment Har PINg  Nose

cial equipment for re-hardening the Holes
¥

Small kinks or bends in guide bars can
be removed by laying the bar on a Fig. 28—Bar nomenclature. =
large true anvil or other similar work
surface and using light hammer blows
to bring the bar back into shape. Tech-
nique is very similar to straightening
other flat metal pieces.

Fig. 29—Closing spread bar rails. Use steel shim .004” thicker than drive link tangs.
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Use a file to funnel the entrance to the
guide rail groove of the bar as shown
in the “right” view in Fig. 30. If the
guide rails are as in the “wrong” view
in this illustration, damage to the chain
can occur as the chain enters the
groove.

Check the fit of the chain to the guide
bar as shown in Fig. 31. If the tangs
of the drive links touch the botiom of
the guide rail groove, poor cutting and
damage to the chain will result. The WRONG RIGHT
side links of the chain should ride on

the rails and the tangs should clear the

bottom of the guide groove. When re- Fig. 30—Cut funnel shaped opening to guide groove with file.
placing a chain or a guide bar, the
length of the tang and the guide bar
groove depth should be checked. (‘I

If the guide rails are worn or rough, m
they can be ground smooth and the L} =
groove deepened on a special bar grind-

ing machine.

Fig. 31—Guide groove too shallow in cross section view at left. Tang must clear bot-

Roller Nose Bars tom of groove as in cross section view at right.
LUBRICATION
The precision bearings in the roller nose a

bar must be lubricated regularly for ef-
ficient operation and long life. When:
Grease the roller nose bearing every
time you gas the saw. Always grease
the bearing at the end of the days work.
How: Clean hole. Use Oregon lube gun
or regular hand-grease gun with needle
nozzle.

Steady the bar with one hand and hold
grease gun in other. Insert nozzle into
hole in center of roller and pump the
gun until grease flows from the rim of R

the roller. See Fig. 32, Use any good Fig. 32—Lubricating roller nose bar.
type qun grease available. Use lighter “
grease for winter operation.

U

Fig. 33—Removing burrs from roller
side plates.

SIDE PLATE CARE

Refer to Fig. 33. Remove burrs that
form on the side plates of the roller u
with a flat file. Pump bearing full of
grease before filing. File away from the
slot so filings don’'t get into bearing.
Wipe filings from inside and outside the
roller before remounting chain.

HOW TO REPLACE ROLLER Fig. 34—Replacing roller.

Refer to Fig. 34 for correct procedure. 1. Lay bar on solid surface with a hole under rivet.
2. Drill or punch out rivets. Be careful not to crack mounting holes.
3. Insert new roller into bar. Insert new riveis and peen them gently.
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SPROCKET PROBLEMS

Fig. 35—The only cure for a worn sprocket is a new one. Worn sprockets can ruin
a new chain in a short time. A chain costs five times as much as a sprocket so
there is no economy in using a worn sprocket with a new chain.

These worn sprockets will damage and weaken a saw chain beyond repair.

SELF-ALIGNING SPROCKETS

Self-aligning rim sprocketls give
smoother chain operation, as the rim
slides on the drum so the chain lines
up with the bar groove. There’s less
wear and chain damage as the chain
is supported on the circular rim. Several
pitch sizes of rims fit any of the splined
drums. The drums are available with

either needle or "Oilite” bearings, de-
pending on the saw model they fit.

How To Install

Self-aligning sprockets will fit both in-
board and outboard mounted clutch
assemblies, Refer to Fig. 37 for proper
installation procedure.

COLD WEATHER
CUTTING PROBLEMS

To extend chain life when cutting in
cold weather, do these things:

1. Oil—Mix chain oil half and half with
kerosene. Use twice as much oil while
cutting with this mixture. Be sure oiler
is working.

2. Tension—Keep chain tensioned—
check often. See Fig. 4.

SPLINED
HUB

DRUM
or
CUP
Fig. 36—Self-aligning rim sprocket.

Washer

Clutch Qutboard @

Fundamentals

Avoid Sprocket Problems
1. Always install a new sprocket with
a new chain.

2. Keep chain properly tensioned. See
tensioning instructions Fig. 4.

3. Grease bearing whenever sprocket is
removed from saw.

4. Keep bar rails in good condition.

5. Keep chain cutters correctly
sharpened.

6. Use plenty of oil when cutting.

Bar
NEEDLE
Chain—|
or
OILITE

np| |

Rin(

Clutch Inboard

Fig. 37—Installation sequence of paris relating to sprocket and clutch.

Fig. 38—Cutting frozen wood causes cutters to wear, crack and break at the back
rivet hole unless proper precautions are taken.

3. Cutters—Keep cutters properly
sharpened. Touch up at least every
hour. Never force a dull chain to cut.

4. Bar—Clean out bar groove and keep

oil hole open. Turn bar over to equalize
wear on rails.

5. Sprocket—Always install new sproc-
ket with new chain.
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Homelite

HOMELITE
a textron] oiision

PORT CHESTER, N.Y.U.S.A.

CHAIN SAWS

IGNITION SYSTEM SPECIFICATIONS

HOMELITE-CHAMPION
SPARK PLUG
CROSS-REFERENCE

"Shorty” Type Plugs:

Champion Model No. Homelite Part No.

T1-6] 59654-S

TI-8] 58917-5

UTI-11P (Platinum tip) 59558-5
“Bantam” Type Plugs:

Cl6 635475

Cl-8 B3710-8
Tapered Seat Type Plugs:

DJ-6] 651308
Regular 2-Cycle Type Plugs:

1-67 401808

Ucl7G 65444

Ul7G 655455

U-11G 65544-S

NOTE: “Bantam” type spark plugs may
be used instead of “Shorty” type plugs by
installing"a new terminal (Homelite part No.
A-33055) on spark plug wire, Spark plug
types UJ-7G and UJ-11G have gold paladium
tips for heavy duty service.

IGNITION COIL TEST DATA

Test data for use with Merc-O-Tronic and
Graham coil testers to check Homelite chain
saw ignition coils is given by chain saw
model number, coil manufacturer's coil
model number and Homelite part number,
Note: Use test procedure specified by coil
tester manufacturer.

For Chain Saw Models: 5-30 and 5-30NA;
equipped with Wico coil Neo. X7538, Home-
lite part No. 72397.

MERC-O-TRONIC TEST DATA:
Operating amperage .........c..0. 1.90
Secondary resistamece ............. 38-58

28

GRAHAM TEST DATA:

Maximum secondary .............. 8.000
Maximum primary .......c.oooveeei..s 1.2
Cofl Indem.’ . e yiosieesie s ssssmmnses 80
Minimum coil test ........cvcviiinnn. 17
Maximum gap index ............00000 70

For Chailn Saw Models: XL-12: equipped
with Wico coil No. X14171D, Homelite part
No. 58874, XL-101, XL-102 and XL-103;
equipped with Wico coil No. X16825C,
Homelite part No, 64091, XL-104; equipped
with Wico coil No. X17108, Homelite part
No. 64435, XL700 cmd XL-800: equipped
with Wice coil No. X16343C, Homelite part
No. 63625,

MERC-O-TRONIC TEST DATA:

Operating amMpPerage «..oeeeeveeuuss 1.30
Primary resistance ............... 0.6-0.7
Secondary continuity .............. 50-60
GRAHAM TEST DATA:

Maximum secondary ............. 10,000
Maoximum Pprimary ......ceeeseeeseens L7
Collindex .50 L e raniim e e A 65
‘Minimum coil test:

All other models ...........cumunn. 27
Maximum gap index ................ 65

For Chain Saw Models: 775D, -G, 995D, -G,
ZIP, all WIZ, Super 77, all “C” Series and
all “XP"” Series;: use Phelon coil No. FG-
3032B, Homelite part No. 55986B.

MERC-O-TRONIC TEST DATA:

Operating QmMperoge ....-c..eeeeee 18
Secondary continuity ................ 70
GRAHAM TEST DATA:
Maximum secondary ............. 11,000
Moximum primary ........ccoeeaeee. 2.5
COll IOaX i cipemenraasisisies 75
Minimum coil test ......... ... 26
Maximum gap indeX ......ce0c0nnenee 70

For Chain Saw Models: XL-850, XL-875
and XL-904: equipped with solid state mag-
neto using Wico coil No. X-186869 or X-
16669B (Homelite part No. 63998 or 63998-A)
ignition coil:

MERC-O-TRONIC TEST DATA:

Operating amperage ......cocvvveens 1.3
Primary resistance ............... 0.6-0.7
Secondary continuity .............. 50-60
GRAHAM TEST DATA:
Maximum secondery .........0..0n 10,000
Maximum primary ......covvvmvreerans 17
Coll A .0 oa i s iliativiisseaisosen 65
Minimum coil test ............ TRl 20
Maximum gap index ................ 65

For. Chain Saw Models: XL-104, XI1-904
and others with service installed capacitor
discharge (CD) Phelon magneto using Home-
lite part No. 67164 or 67277 transformer coil:

MERC-O-TRONIC TEST

DETRS vt eis- vt s See Note
GRAHAM TEST DATA: ........... See Note
TEST WITH OHMMETER:

Primary resistance ......... 0.2-0.25 ohms

Secondary resistance ....2400-2900 chms

Note: For current test procedures, refer to
page 58 for models XL-850, X1-875 and XL-
904, or to page 86 for model XL-104,

For Chain Saw Models: EZ and EZ-Auto-
matic; use Homelite part No. A-85204 igni-
tion coil and core assembly.

MERC-O-TRONIC TEST

DRATR: i sensautimmaii Not Available
GRAHAM TEST DATA:
Maximum secondary .........c... 10,000
Maximum Primary ..........oeeeces 10"
Coll Idax o v ir s omsmaswss T oy 75
Minimum coil test .......covvvreuanns 18
Maoximum gap index ................ 75
* Approximate
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Fig. HL1—Exploded view of Walbro series

HDC carburetor. Model HDC-1 carburetor

is used on model EZ Automatic; HDC-2 is
used on model EZ.

1. Throttle shaft 16, Idle fuel needle
2. Return spring 17. Friction springs
4. Throttle valve 18, Choke valve
5, Snap rings 19, Choke friction
6. Check valve hall
sereen 20. Friction spring
7. Limiting jet 21, Gasket
8. Fuel inlet screen 22. Inlet needle
10, Fuel pump cover valve
11, Gaslket 23. Metering lever
12, Pump diaphragm 25. Circuit plate
13. Throttle stop spring
14, Choke shaft 27. Gasket
15, Idle speed screw 28, Metering
diaphragm

MODEL COVERAGE

CHAIN SAW DESIGN
MODEL FEATURES
] o7 e S e e - A CDEF
EZ Antomatle ...civvisassasasnss B.CDEG
p 47 T A R A e e ACDEF
XL-Mini Automatic ......0000eeann B.CD.EG

DESIGN FEATURES CODE
A—Displacement, 2.1 cu. in.; bore, 1.4375
in.; stroke, 1.3 in.
B—Displacement, 2.3 cu. in.; bore, 1.5 in.:
stroke, 1.3 in.
C—Pyramid reed type intake valve, 4 reeds.
D—Conventional flywheel type magneto.
E—Direct drive.
F—Manual chain ciler only.
CG—Automatic and manual chain oiler sys-
tems.

MAINTENANCE
SPARK PLUG. A Champion DJ-6] spark
plug with tapered seat is used; no gasket
is required. Adjust electrode gap to 0.025.

Homelite

CARBURETOR. Refer to Fig. HL1 for ex-
ploded view of Walbro series HDC car-
buretor. A model HDC-1 carburetor is used
on model EZ Automatic and a model HDC-2
iz used on model EZ. Carburetors are alike
except for size of fuel limiting jet (7). For
description of carburetor operating princi-
ples and carburetor overhaul procedure, re-
fer to HOMELITE PICTORIAL SERVICE
GUIDE for model EZ and EZ Aulomatic
Chain Saws.

For initial carburetor adjustment, back:
idle speed adjusting screw (15) out until

throttle valve will completely close, then

turn screw back in until it contacts idle
stop (13) plus %2 turn additional. Turn both
fuel adjusting needle (16) in until lightly
seated, then back main fuel needle (located
to left and marked "HI" on grommet when
viewing adjustment needle side of throttle
handle) out about one turn and back idle
("LO") needle out about %-turn. Start en-
gine, readjust idle speed and fuel needles

Fig. HL2—Throttle handle exploded view showing carburetor and reed valve installation,
throttle trigger, choke rod and related parts. Latest type reed valve installation is shown.

Refer to Fig. HL3 & HL4 for earlier production

6. Fuel line 17. Gasket

7. Rubber boot 19, Cotter pin

8. Check valve 20. Felt washer

9, 0il line 21, Reed valve

10. Connector spacer

11. Grommet 22> Gasket

12. Throttle rod 23. Reed valve seat

13. Air filter 24, Valve reeds
bracket 25. Reed retainer

16. Carburetor 26. Spring

o
f

Spring post

. Spring

29, Grommet i, Bushing

30. O ring 41. Handle cover

#1. Starting speed 42, Throttle stop
adjustment screw 43, Bpring

32. Grommet 44. Throttle trigger

33. Release lever 45. Throttle handle

4. Lever plate 47. Grommet

35. Lever clamp 48, Cotter pin

37. Throttle Intch pin 48, Choke rod




Homelite

Fig. HL3—View showing earliest production
reed valve and spacer installation.

23, Heed seat
24, Valve reeds
5, Reed retainer

20. Reed spacer
21, Goshkels
22, Spacer

Fig. HL4—VYiew showing reed valve and

spacer installation used later in production

than parts shown in Fig. HL3, but prier to
installation shown in Fig. HL2.

1. Reed spneer 4. Valve reeds
2, Gosket 0. Spacers
4. Reed seat 1, Tteed retainer

Fig. HL5—Before tightening screws retain-

ing air filter bracket (13—Fig. HL2) in

throttle handle, place air filter element on

bracket stud and ulliq; filter with edges of
air box,

TRIGGER ADJUSTING
SCREW

Fig. HL5A—Adjusting starting speed for
models EZ and XL-Mini. Refer to text for
procedure.

so that engine idles at just below clutch
engagement gpeed. With engine running at
full throttle under load, recdjust main fuel
needle so that engine will run at highest
obtainable speed without excessive smoke.

To adjust starting speed (speed at which
engine will run with throttle latch engaged),
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Fig. HL6—Exploded view of conventional breaker point flywhee: magneto used on both

model EZ and EZ Automatic. Felt seal (30) is retained by breaker box; felt seal (33)

is cemented to breaker box cover. Projection on condenser (31) mounting bracket holds
condenser lead in position.

18, High tension 21. Ground lead

lend 22, Ignition coll
19, Spark plug & core
terminal 26. Insulator

20. Grommet 27. Ureaker points

slop engine and remove chain, guide bar,
air filter cover and air filter. Open trigger
cdjusting screw Yo-turn clockwise. With trig-
ger latched, start engine and run at hali
throttle (not at high speed) for 30-50 seconds
to warm it up. Release throttle trigger, then
lotch it while engine is running. If engine
stops, restart it. With throttle trigger latched,
gently hold trigger down and slowly back
trigger adjusting screw out counter-clockwise
until engine falters, then turn screw back in
1/16-turn clockwise, Squeeze and release
trigger to idle engine, then shut engine off
with stop switch. Try to restart engine; if
hard lo start, open screw another 1/16-turn
al a time until enough for consistent starting.
When starting speed is satisfactorily ad-
justed, stop engine and reinstall guide bar,
chain, air filter and filter cover. If engine
will start readily and saw chain does not
turn or only turns slowly, adjustment is cor-
rect. If chain turns rapidly with throtile
latched, repeat adjustment procedure to sel
starting speed slower.

MAGNETO. Refer to exploded view of
magneto in Fig. HL6. Breaker points and
condenser are accessible after removing
starter assembly, magneto rotor (flywheel)
and breaker box cover.

Condenser capacity should test approxi-
matelyr 0.2 mids. Adjust breaker points to
0.015. After reinstalling magneto rotor (ily-
wheel), check magneto armature core to rotor
air gap. Air gap should be 0.008-0.012 and
can be adjusted using plostic shim stock
available as Homelite part No. 24306.

CARBON. Carbon depesits should be re-
moved from muffler and exhaust porls at
regular intervals. When scraping carbon, be
careful not to damage chamfered edges of
exhaqust ports or scratch piston. A woeden
scraper should be used. Turn engine so
that piston is at top dead center so that
carbon will not fall into cylinder. Do not

. attempt to run engine with muffler removed.

LUBRICATION. Engine is lubricated by oil
mixed with the fuel. Mix %-pint of Homelite

28, Squnre nut 43, Felt sea)

29, Breaker box 44, Rotor (flywheel)
40. 1elt seal ah, Fint washer

41, Condenser H6, Opankshaft nut

32, Dreaker hax
cover

oil or good grade SAE 30 non-detergent
motor oil with each gallon of regular gaso-
line. Mix fuel and oil thoroughly in a sep-
arate container before pouring inte fuel temlk.

Fill chain oiler reservoir with Homelite Bar
and Chain oil or with light weight motor
il (not over SAE 30). In cold weather, thin
oil with kerosene until it will flow freely.

The cluich needle roller bearing should be
cleaned and relubricated after each 100
hours of use. A high temperature grease
such as Aero Shell #L-14, Aero Shell #5,
Texaco Unitemp 500 or Humble (Esso)
Nebula EP1 should be used.

REPAIRS
TIGHTENING TORQUES. Recommended
minimum tightening torques for EZ models
are listed in the following table; all values
are in inch-pounds. To find maximum torque
value, add 20 percent to given value.

4/40 Flange bearing ..........c0c0uvn 5
6/32 Compression release clamp ...... , 20
6/32 Compression release post nut ..... 20
6/32 Breaker boX ......c.vvveenneiians 20
6/32 Breaker point adjustable arm ..... 20
6/32 Condenser ..........oevessnssess 20
8/32 Air filter bracket .............000 25
8/32 Connecting rod .........oivuennns 55
8/32 Throttle handle cover ............ a5
8/32 Rewind spring cover ............ 35
8/32 Intake manifold (reed spacer) .... 20
8/32 Coil asembly ........cotneaeranns 20
8/32 Automatic oiler pump .......... — L
B8/32 Fuel tank ........convsvencnnnins 35
10/32 Main bearing retainer screws .,.. 50
10/32 Stack muffler .......c.coccivennen 50
10/32 Muffler body .......covvvveavinn 50
10/32 Muffler caQp vovvevcenssnenonnnnss 35
10/32 Starter housing ...........0vvien 50
10/32 Carburetor ........ovmeeess S e, D)
10/32 Starter pawl sfudS «...oovvvnnnes 50
10/32 Handle bar ........c.ccciiunavnan 50
12/24 Throttle handle ..........cc0000-n . 80
12/24 Fuel tank to crankcase- ......-. L
12/24 Drivecase .......esneasasssninas 75
1/4-28 Cylinder nuts .......... e 100
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. Retaining screws

0il line

. Fitting

Fuel & oil tank

. Uil plekup line

CH] Iilter

. Gasket

. Fuel & oil tank

cover

1. il line

2, Crankense

A4, Crankshaft seal

f. Dowel pins

i [toller benring

14, Crankshaft

17, Woodruff ey

14, Tletnining screws

20, DBearing réetaining
washers

1. Dl bearinge

220 Bnap rinae

&L Y ring

2, Uirivecnse

45, Guide bar bolts

Irankshnlt senl

Mozidriv”

LYt ring

2. Needlo rollers
(28)

a0, Connecting rod

41, Needle bearing

2, Rod enp serows

L Hston & pin

G Pin retalning

plugs

e e

RUrew

W Piston vings A8, Compression

47, Muflfler body relense valve

4%, Mufller hase 41, Gnekel

40, Mufller eap nn. Piston & pin

41, Muffer affle 51, Mo retaining
4%, Mulller bhody I

44, Bpark phigg a9 Hend lind piston
45, Cvlinder ring

Homelite

Fig. HL7—Exploded view of EZ Automatic power head and fuel tank assemblies. Model EZ piston (33) and conventional 2-cycle type

piston rings (35) are shown at upper right and muffler (37) at lower center; other parts are similar or same as those for mode] EZ

Automatic. Note the head land type ("L shaped) piston ring (52). When installing new roller bearing (18] in crankcase, refer to
Fig. HL9. Crankpin needle rollers are installed as shown in Fig. HL8.

5/16-24 Rotor (flywheel) nut ........... 150
ldmm Spark plug ...........ooiiiaen 120
T Y o L . 180

SPECIAL SERVICE TOOLS. The special
service tools for models EZ and EZ Auto-
matic are as follows:

Tool No. Description

24299 Anvil, crankshaft installation.

24300  Sleeve, crankshaft bearing.

24294 Plug, needle bearing assembly.

24292  Plug, seal removal.

24298  Plug, bearing and seal.

24320 #3 Pozidriv screwdriver bit.
A 24290 Bracket, rotor remover.
A-24060  Wrench, clutch spanner
A-24309 Jackscrew, crankshaft and

bearing.

23136-1 Body for A-24309.

24295 Bearing collar for A-24309

24291 Sleeve, drivecase seal.

24287 Sleeve, crankcase seal.

CONNECTING ROD. Connecting rod and
piston assembly can be detached from
crankshaft after removing cylinder: refer to
Fig. HL8, Be careful lo remove all of the 28
loose needle bearing rollers.

Renew connecting rod if bent, twisted or
it crankpin bearing surface shows visible
wear or is scored, The needle roller bearing
for piston pin should be renewed if any
roller shows flat spot or if worn so that
any two rollers can be separated the width
equal to thickness of one roller and if rod
iz otherwise serviceable. Press on lettered
side of bearing cage only when removing
and installing bearing.

The crankpin needle rollers should be re-
newed at each overhoul. To install con-
necting rod, refer to Fig. HL8, Stick 14 rollers

" in cap with grease. Support rod cap in

crankcase, then place rod over crankpin

Fig. HL8—Installing pis-
ton and connecting rod
assembly using locally
made tool to hold rod
cap in position. Tool can
be made from flat strip
of metal. Using qrease,
stick 14 rollers in cap
and 14 rollers in rod:
make sure that match
marks on rod and cap are
aligned.

and to cap with match marks aligned and
install new retaining cap screws.

PISTON PIN AND RINGS. Model EZ piston
has two conventional 2-cycle pinned piston
rings, The rings should be renewed when-
ever engine is disassembled for service.

Model EZ Automatic piston has one Head
Land (“L" shaped) ring only. The ring should
be renewed if ring end gap exceeds 0.016:
desired ring end gap is 0.008-0.0016. The
base side of the ring has g cutout at ring
end gap to fit the ring locating pin in piston.

Piston pin in both models is retained in
piston by “Rulon” plastic plugs. Insert «
plug at each end of pin in piston bore and
be sure piston pin and plugs are centered
in piston.

Assemble piston to connecting rod so that
piston ring locating pin is towards intake
side (away from exhaust port).

CYLINDER. The cylinder can be unbolted
and removed from crankcase after removing

starter housing and throttle handle. Be care-
ful not to let piston sirike crankcase as
cylinder is removed.

The cylinder borr is chrome plated and
cylinder should be renewed if the chrome
plating has worn through exposing the softer
base metal. Also inspect for cracks and
damage lo compression release valve bore.

CRANKSHAFT, BEARINGS AND SEALS.
Crankshaft is supported by a roller bearing
(16—Fig. HL7) mounted in crankcase bore
and by a ball bearing (21) mounted in drive-
case (24).

To remove crankshaft, first remove cluich
assembly, model EZ Automalic chain oiler
pump, starter housing, magneto rotor, throt-
tle handle, cylinder, piston and connecting
rod assembly and the fuel/oil tank assem-
bly. Remove retaining screws and separate
drivecase and crankshait from crankcase.
Note: "Pozidriv" screwdriver bit only when
removing drivecase to fuel tank cover screw

31
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. 02, Plunger rod

Homelite

Fig. HL9—Roller type main bearing used
at flywheel end of crankshaft is marked
on one side, "PRESS OTHER SIDE". Be
sure to observe this precaution when in-
stalling bearing in crankcase.

(27), Remove the two main bearing retaining
screws (19) and special washers (20), then
push crankshait and ball bearing (21) from
drivecase. Remove snap ring (22) and press
crankshaft from ball bearing.

When reassembling, be sure groove in
outer race of ball bearing is towards crank-
pin and that retaining snap ring is seated
in groove on crankshaft. Install new seal
(26) in drivecase with lip of seal inward.
Using protector sleeve lo prevent damage
to seal, press the crankshalt and ball bear-

1. Fuel eap

2, tinsket

G Ol enp

A4 Gnaleet

0, Dumper splke

0, Dar adjusting
holt

21, Bar adjustine

pin

2 O rings

44, Bell loeking nut

U4, Automatie oiler
B

20, Senl

45, Cheek valve ball

9, Valve spring

o, Gralket

40, Check valve cap

A1, Gualket

das G gorew

43, Worm gear

40, Inner puide
plate

A6, Thrust washer

47, Inner race

A8, Needle bearing

49, Bplined sprocket

40, Cluteh drum &
sproclket huly

41, Thrust washer

42, Cluteh shoes

4. Clateh springs

44, Cluteh plate

45. Outer guide plate

46. Driveense cover

48, Sprocket & drum

49, Thrust wnsher

50, Ol pump hutton

41, Plunger nut

03, 1O ring

04, "0 ring

05, Pump plunger
nh. Plunger spring.
0. Inlet check valve
i1, Ofl line

Fig. HL10—Exploded view showing model EZ Automatic chain oiler pump, drive clutch and chain sprocket installation. Model EZ
clutch is shown in inset at lower left. Manual chain ociler pump used on both models is shown in inset at upper right; manual pump is
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ing into drivecase and install new retaining
screws and washers., Install new seal (13)
in crankcase with lip of seal inward. As-
semble crankcase to cankshaft and drive-
case using new “O" ring (28) and protector
sleeve to prevent damage of crankcase seal.
Be sure bar studs are in place before in-
stalling fuel tank.

COMPRESSION RELEASE. When throtile
lock is pushed in, a lever connected to
throttle lock lifts away from compression
release valve (48—Fig. HL7), When engine
is cranked, compression forces valve open
and compression is partly relieved through
port in cylinder. Squeezing throttle trigger
alier engine is running releases throttle lock,
allowing spring (26—Fig. HL2) to snap lever
against release valve, closing the valve.

Service of compression release valve usu-
ally consists of cleaning valve seat and
port in cylinder as carbon may gradually
fill the port.

When overhauling engine, cylinder should
be inspected for any damage fo compres-
sion release port.

PYRAMID REED VALVE. A "Delrin” plas-
tic pyramid type reed intake valve seat and
four reeds are used. Reeds are retained on
pins projecting from the reed seat by a
moulded retainer. Inspect reed seat, retainer
and reeds for any distortion, excessive wear
or other damage.

CHAIN SAWS

To reinstall, use a drop of oil to stick
each reed to the plastic seat, then push
reed retainer down over the seat and reeds.
Then install the assembly in aankcase;
never install retainer, then attempt to in-
stall reed seat and reeds.

AUTOMATIC CHAIN OILER PUMP. Refer
to Fig. HL10 for exploded view showing
automatic chain ociler pump installation. Af-
ter removing clutch, the pump can be re-
moved from crankshaft and drivecase. The
pump body. flange and plunger are avail-
able as a complete pump assembly, less
worm gear, only. Check valve parts, cam
screw and worm gear are available sep-
arately. If pump body and/or plunger are
scored or excessively worn, it will be nec-
essary lo install @ new pump.

CLUTCH. Refer to Fig. HL10 for exploded
view of the shoe type cluich. The clutch
plate (44) is threaded to crankshafl; turn
clutch plate in direction indicated by arrow
on face of plate to remove from crankshaft,

If clutch slips with engine running al
ioh speed under load, check clutch shoes

excessive wear. If clutch will not release
(chain continues to turn at a normal idle
speed), check for broken or weak clulch
springs.

Refer to Fig. HL1l for easy method of
installing clutch shoes and springs on clutch
plate.

mounted in throttle handle.
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If starter pawls were removed, be sure
springs are properly engaged with vanes on
flywheel as shown in Fig. HL13. When in-
stalling new starter rope, knot rope ends
as shown in Fig. HL14, pull the knots tight
and coat with Duxseal (Homelite part No.
24352).

Use exploded view in Fig. HL12 gs re-
assembly guide. Before installing cover re-
taining screws (1), turn cover (2) to pull rope
grip against starter housing, then continue
turning cover three turns to properly tension
the rewind spring.

Fig. HL13—VYiew showing proper installa-

tion of pawl springs.

Fig. HL11—View showing easy method of .

installing clutch shoes and springs. Model -

EZ clutch is not shown; however, method is
same.

Fig. HL14—When instal-
ling new starter rope,
knot ends as shown. Seal
rope holes in pulley and
REWIND STARTER. Exploded view of re- coat knots with Duxseal

wind starter is shown in Fig. HL12. Starter (Homelite part No.

can be removed as a complete unit by re- 24382)

moving housing retaining screws (12). To

disassemble starter, hold cover (2) while

removing relaining screws (1), then allow

cover to turn slowly until spring tension is

released. Remainder of disassembly is evi-

dent from inspection of unit and with refer-

ence to exploded view,

1. Cover screws
1. Starter cover
. Inner spring
shield
4, Spring lock
i, Rewind spring
6, Outer spring
shield
7. Snap ring
R, Rope pulley
., Btarter rope
10, [Mulley shield
11, Starter cup
bushing
12, Hox screw
13, Starter housing
14, Alr Inlet sereen
15, Starter rope
bushing
16, Drive studs
17. Mope grip
18, Retaining insert
A0, Rotor (flywheel)
47, at washer
48, Crankshaft nut
30, Washers
40. Btarter pawls
41, Pawl springs
42, Pawl stud

“1

Fig. HL12—Exploded view of EZ rewind starter. When installing pawl springs, refer to Fig. HL13 for correct installation. Starter rope
is installed as shown in Fig. HL14, Outer loop of rewind spring (5) engages notch in cover (2) as shown in inset at left.
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HOMELITE
A 1[extron| DIVISION

PORT CHESTER,N.Y.U.S.A.

MODEL COVERAGE

CHAIN SAW DESIGN
MODEL FEATURES
S I R L e S R e st ADFG]
5711 B0 ) ot G R O ADFH]
Super XLe12 .iiiecavedssiataie. B.DFG.I]
SUpari MIAYE v o pama et BEFH]
XL Automahic ...cocvieinionnnen BEFGK
XL Auto. Gear Drive ............ BEFHK
et Lo L R R ET e BEF.G]
Super XL Automatic ............ BEFGK
XL-500 Automatic ........ooceiaen CEFGX

DESIGN FEATURES CODE

A—Displacement, 3.3 cu. in.; bore, 1% in.;
stroke, 1% in,

B—Displacement, 3.55 cu. in.; bore, 11{ in:
stroke, 1% in.

C—Displacement, 4.5 cu. in.; bore, 2 in.:
stroke, 17y in.

D—Flat reed type intake valve.

E—Pyramid type reed intake valve, 4 reeds.

F—Conventional flywheel type magneto.

G—Direct drive.

H—Planetary gear drive transmission.

J—Manual chain oiler only.

K—Automatic chain oiler only; manual
chain oiler pump available as optional
accessory.

MAINTENANCE

SPARE PLUG. Depending upon type of
spark plug boot and connector, either a
“Bentam” (Cl-prefix) or “Shorty” (T]-prefix)
spark plug is used.

Early production models XL 12 and Super
XL-12 were equipped with a Champion TI-
8] spark plug and a T]6] was recommended
for other early models.

‘Late production models XL-12, Super XL-12
and XL-15 are equipped with a Champion
CJ-8 spark plug and other models use «
CJ-6. To convert earlier models to use either
the CJ-8 or CJ-6, install a new terminal
(Homelite part No. A-33055) on plug wire.

23. Idle speed screw
24
27

1, Gaskets

2, Bpacer . Boot

3. Reed seat 7. Throttle latch pin

4, Valve reeds (4) 28. Spring

fi. Retaining plates 28. Handle cover

7. Fuel line 31, Snap ring

8. Gasket 32, Throttle trigger

9. Carburetor 33. Grommet

10. Ajfr box 35, “In’ check valve

11. Gasket 36, "‘Out’ check valve

14, Cover 37. Grommet

17. Filter 48, Plug (AO models)

18. Gasket 30, Gasket

19. Bracket 40. Spring (manual oiler)

20, Cholte rod 41, 0" ring

21, Throttle rod 42. Manual pump plunger
43. 0" ring
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1. Gasket
2. Insulator
. Fuel line

9. Nut 19. Throttle Iatch pin
10. Snap ring 20. Spring

11, Filter element 23. Bnap ring

24, Throttle trigger
26. Grommet

3

4, Carburetor 12. Gasksel

5. Cotter pin 13, Gasket

8, Choke rod 14. Bracket 27. Choke bution

8. Filter cover 13. Throttle rod 28. Check valve
18, Boot 29, Air box

30, Grommet
31. Spring
32, Pump plunger
33' llou ﬂm

34, Reed valve
36, Reed back-up
36. Reed stop

Fig. HL30 — Exploded view of air box (throttle handle) and related parts on models
with flat reed intake valve (34). Refer to Hg.hl'l..l.aOA for models equipped with pyramid
reed va

Fig. HL30A — Exploded view of air box and throttle handle assembly for models equipped

with pyramid reed type intake valve. |dle speed adjusting screw (23) Is located in air box

instead of on carburetor body; remove idle speed adjusting screw (4—Fig. HL31) and

spring from mew service carbureter before installing carburetor on these models. Early

type aluminum reed seat is shown; refer to Fig. HL30B for late type plastic (Delrin) seat
and moulded reed retainer.

SEN——




CHAIN SAWS

Fig. HL30B—View showing late type Delrin

plastic reed seat (5) and moulded reed

retainer (3). Reeds (6) are held on pins

protruding from seat by the retainer. Refer
to text for assembly instructions.

1, Gasket 6. Reeds (4)
2. Bpacer 9. Gasket

4, Reed retainer 10, Carburetor
G, Reed seat

. Diaphragm laver

. Spring

Spring

. Idle speed stop scrow
High speed fuel needls
1dle fuel needle
Throttle shaft (early)
Spring

. Throttle dise

. Pump dianphragm

SomAmm A

-

11. Pump cover

12, Gasliet

13. Fuel screen

14. Bhaft retainer

15, Choke shaft

16. Carburetor body

17, Choksa dlsc

18, Choke detent & spring
18, Inlet valve

20. Lever pin

21, Gasket

22, Fuel diaphragm

28, Cover

24, Throttle shaft (late)

For heavy duty service, @ Champion UT]-
11P gold-paladium tip park plug can be used
with good results on all medels.

For all models, set spark plug electrode
gap to 0.025,

CARBURETOR (TILLOTSON). Refer to Fig.
HL31 for typical Tillotson Series HS dia-
phragm type carburetor with integral fuel
pump that is used on Model XL chain saws.
Models HS-1A, HS4A, HS4B, HS-5A, HS5B
and HS-5C have been used in production. A

58976 58983

Fig. HL31A — Late type fuel inlet valve
(59717) and lever (59718) are notched
for better valve control and are inter-
changeable as a set with early valve
(58983) and lever (58976) shown at top.

Fig. HL31 — Exploded view

of typical Tillotson Series HS

diophragm type carburetor

used on XL models. Idie

speed stop screw (4) is not

15 used on some models; refer
to (23—Fig. HL30A),

Homelite

The valves and levers are interchangeable;
however, they must be installed in sets.

NOTE: If air filter cover gasket (12—Fig.
HL30) becomes damaged when removed to
service carburetor or air filler element, in-
stall new gasket as follows: Carefully re-
move old gasket from air box and be sure
that surface is free of all saw dust, oil, ete.
Apply “3M" cement to new gasket and care-
fully place gaosket, adhesive side down, on
lip around carburetor chamber,

For initial adjustment of carburetor, back
idle speed odjustment screw out until it
clears throttle stop; then, tum screw back
in until it contacts stop plus % additional
turn. Open idle fuel needle and main fusl
needle one full turm each.

Make final adjustments with engine warm
and running. Adjust idle fuel needle so that
engine idles smoothly; then, adjust idle
stop screw so that engine idles at just
below clutch engagement speed (approxi-
mately 2600 RPM). Check engine for proper
acceleralion and open idle fuel needle
slightly if necessary for proper accelera-
tion. Adjust main fuel needle only while
cutting under load so that engine runs at
highest speed obtainable without excessive
smoke. NOTE: Idle and high speed fuel
adjustments are interdependent; resetting
one adjustment usually requires that the
other fuel mixture needle be readjusted also.

CARBURETOR (WALBRO). A Walbro
model SDC-8 carburelor is used as alternate
installation, replacing the Tillotson HS-4D,
on some late production models. Refer to
Fig. HL31B for exploded view of the Walbro
carburetor. For carburetor fuel mixture and
idle speed adjustments, refer to previous
paragraph for Tillotson carburetor.

To overhaul Walbro carburetor, refer to

Fig. HL31B—Exploded view of Walbro series SDC carburetor. Inset box at right shows
view from bottom of carburetor, Plugs (6) close off channels used for accelerator pump
pulse and fuel passages: the model SDC-8 carburetor is not equipped with accelerator

¢ pump.
model HS-4C can be used as a service re- & -
1. rottle shaft 8. Choke detent ball 1i. Diaphrngm gasket 24, Inlet needle
' placement for the above carburetors. Late o' my otiie return 9. Choke dise 16. Fuel pump cover valve
L production models use an HS-4D carburetor spring 11, Choke shaft 18, Throttle dise 24, Pin retaining
- : 3, Idle fusl needls and lever 20, Matering SCrEW
huvlng a different throttle shaft (24). 4. Main fuel needle 12, Throttie shaft dinphragm cover 25, Metering lever
Late type inlet valve cmd valve lever 5. Frictlon springs clip 21, Metering 215, Lever pin
#, Channel plugs 13. Fuel screen dinphragm 2%, Lever spring
are n v 5 = : 3
e notched (See Fig. HL-31A), whereas ends 7. Choke detent - 14. Fuel pump 24, Diaphragm 24, Expansion plug
of emly type valve and lever were plain. spring diaphragm gasket 20, Expansion plug
] 35
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Fig. HL31B for disassembly and reassembly
guide. Adjust fuel diaphragm lever (25) by
bending lever as necessary so that lever is
flush with bosses cast on carburetor body
at each side of lever. If necessary to remove
plugs (28 and 29) for clegning passages,
carefully drill through plug with small di-
ameter drill, inserl pin in drilled hole and
pry plug out. Take care not to drill any
deeper than thickness of plug. NOTE: Do
not blow compressed air through main noz-
zle check valve as this will damage the
rubber valve. If valve has been removed

or damaged. it will be necessary to install

a check valve repair kit (Homelite part No.
65386) using a special installation tool
(Homelite tool No. 24173).

MAGNETO. A Wico or Phelon flywheel
type magneto with extermal armature and
ignition coil is used. Units equipped with
Phelon magneto will have a letter “P”
stamped after the serial number. The Wico
and Phelon magnetos are similarily con-
structed, so care should be taken to prop-
erly identify magneto before ordering service
parts. Breaker points and condenser are
located behind flywheel.

Armature core and stalor plate are
riveted together and are serviced only as
& unit. Stator plate fits firmly on shoulder
of crankcase; hence, armature air gap is
non-adjustable.

Late production Wico magneto stator
plates are built to retain a felt seal (43—
Fig. HL34); the seal cannot be used with
early production Wico stator plates. All
Phelon stator plates are built to retain the
felt seal (43).

Magneto stator plate has slotted mount-
ing holes, and should be rotated as far
clockwise as possible before tightening
mounting screws to obtain correct ignilion
timing of 30 degrees BTDC. Set breaker
point gap to 0.015. Condensor capacity
should test 0.16-0.20 mid. CAUTION: Be
careful when installing breaker points not
to bend tension spring any more than neces-
sary; if spring is bent excessively, spring
tension may be reduced causing improper
breaker point operation. Late Wico unils
have o retaining clip (35—Fig. HL34) and
flat washer to secure breaker arm on pivot
post.

LUBRICATION. Engine is lubricated by
oil mixed with fuel, Thoroughly mix oil and
gasoline in separate container. Mix 2-pint
of Homelite motor oil or good grade SAE
30 motor oil in each gallon of reqular gas-
oline. (16:1 mixture).

Fill chain oiler reservoir with Homelite
Bar and Chain oil or o light weight oil (no
heavier than SAE 30). In cold weather, chain
oil can be diluted with kerosene to allow
easier flow of oil through pump and lines.

On early model XL-12, the clutch drum
and sprocket assembly should be removed
and a few drops of oil placed on the Oilite
bushings occasionally. All other models (and
converted early production XL-12) have

needle bearing instead of Oilite bushing.

CARBON, Muffler and cylinder exhaust
poris should be cleaned periodically to pre-
vent loss of power due to carbon build up.
Remove muffler and scrape free of carbon.
With muifler removed, turn engine so that
piston is at top dead center and cuarefully
remove carbon from exhaust ports with a
wooden scraper. Be careful not to damage
chamfered edges of exhaust poris or o
scratch piston, Do mot run engine with
muffler removed.
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Fig. HL34 — Exploded
view of Wico magneto
used on some medels.
Phelon magneto used on
other models is of similar
construction. Felt seal
(43) cannot be used on
early Wico magnetos.
Connect condenser and
ignition ceil low tension
leads as indicated by let-
m iOali nd Ilc"-

27. Magnelo rotor (flywheel)

2R. Condenser

31, Breaker box cover

32. Terminal block

3. Toint set

H Washer

35. Clip

47, Gasket

38. Cover spring

40, Armnture core &
stator plate

41. Gasket

42, Woodruff koy

44, IFeit seal

44. Ignition coll

45. High tension lead

47. Spark plug boot

49. Coil elip

REPAIRS

TIGHTENING TORQUE VALUES. Tighten-
ing torque values for XL.12/XL-500 Auto-
matic units are as follows: NOTE: All values
are in inch-pounds; minimum torque value
is given. To find maximum torque value, add
20% to value given.

4/40 Reed & stop to chamber ......... S
4/20 Oil line plate or shield to tank .. 5
8/32 Throttle handle cover ............ 40
8/36 Connecting rod ........cocviaanes 55
10/32 Muffler cap ....covvvvnnvinnnes S0
10/32 Bearing retainer ............v00 55
10/32 Screen o I0lOr .. vuuvvurrnrearans 50
10/32 Drivecase COVEr ..........cuvsss 55
10/32 Pulley to fan housing .......... 50
10/32 Flanged inner race for pulley .... 55
10/32 Carburetor to chamber .......... 50
12/24 Handle bar to fuel tank ........ 80
12/24 Bracket to drivecase ............ 80
12/24 Stator to crankcase and cylinder.. 80
12/24 Drivecase to crankecase .......... BO
12/24 Carburetor chamber to fuel tank.. 80
12/24 Muffler to cylinder ............. 80
1/4-20 Fuel tank to crankcase ......... 80
12/24 Fan housing to fuel tank ........ 80
1/4-28 Cylinder nuts .......covvvenenas 100
12/24 Pawlstuds torolor .......covuuns 80
1/4-20 Handle bar to bracket .......... 100
1/4-20 Bumper SCTEWS .....c0vvcvvnnvns 80
3/B 24 Clutch nu .....cooviunvnnnnans 150
5/832 Clutch Iut ....ovvensesnnonnans 150
571624 ROOr DU . vvvesveovssnosonesss 150
1/2-20 Clutch to crankshaft ............ 150
14mm Spark plug ......cc0ncnnenaians 250
Cluich spider .......ociiiirmrraniannas 180

HOMELITE SERVICE TOOLS. Listed below
are Homelite tool numbers, tool description
and model application of tools for servicing
X1-12 through XL-500 series chain saws.

ToolNo. Description & Model Usrge
22828  Pliers, piston pin snap ring, all
models.
K.23949 Remover, piston pin with Spirol

pin at exhgust side of piston’

CHAIN SAWS

23756

Plug, connecting rod bearing re-
moval and installation, all mod-
els.
Remover and locking bracket,
rotor (flywheel), all models.
Plug, needle roller type main
bearing installation, all models.
Plug, crankcase seal installation,
all models; drivecase seal in-
stallation, models XL-12, XL-15 &
S/XL-12.
Sleeve, crankcase seal proleclor,
all models; drivecase seal pro-
tector, models X1-12, XL-15 &
S/XL-12.
Sleeve, crankcase seal installa-
tion, all models; drivecase seal
installation, models XI.-12, XL-15
& S/XL-12.
Sleeve, drivecase seal installa-
tion, all models except XL-12,
XL-15 & S/XL-12,
Sleeve, drivecase seal protector,
all models except XL-12, XL-15
& S/X1-12.
Plug, drivecase seal installation,
all models except XL-12, XL-15
& S/XL-12,
Anvil, crankshaft installation, all
models except XL 12, XL-15 &
S/XL-12.
Tool, crankcase to drivecase in-
stallation, model XL-500.
Jackscrew, crankshaft assembly
& installation, all models except
XL-12, XL-15 & S/XL-12.
22820-1 Bearing collar for A-23137.
22136 Body for A-23137.
A-23841-A Wrench, guide bar stud insert,
all models except XL-12, XL-15
& S/XL-12.

A-23980
23757

23758

23759

23800

23843

23844

23845

23846

A-23858

A-23137

A 23934  Wrench, clutch plate removal
and installation, all late produc-
tion.

A-23896  Wrench, clutch spider removal

and installation, all early pro-
duction: sun gear removal on
gear drive models.




T g

¢
7
:
H
H

CHAIN SAWS

. Lock nut

2, Woodruff key
. Fuel tank cap

). Gasket
51. Fuel tank
. 0l line

53, Check valve

i. Oil line
37, Ol fliter

49, Fuel filter
. Tank cover
(Iate)

line
3. Gasket
. Crankcase

5. Needle bearing

. Fuel pickup

. Flexibie fuel

-
Homelite
6. Crankshaft 88. Cylinder
senl 849, OIil eap
8. Dowel pins 00, Gasket
69, Thrust washers 01. Shield (XL-15)
0, Thrust 1A, Plate (XL-12
hearings & 8/XL-12)
71. Crankshaft 92, Cotter pin
72, Connecting rod (hreather)
& cap 04, Oil line
743. Needle Dearing M. Washer
4. Rod eap screws (aluminum)
b, Needle rollers 87. Washer
6. Piston & pin (rubler)
T7. Snap ring 88, Fiat washer
TTA. Bnap ring 9. Spring
T8, Piston rings 1M, Washer (felt)
80, Muffler cap 101. Wick
(XL-15) 102, Stud
. 8pecial studs 10 Fuel line
. Daffle (XL-15) 104, Elbow
4. Muffler body 103, Tank cover
(X1.-15) (enrly)

. Muffler (X112 106. T'uel line
& 5/XL-12)

68 72

Sk

70

@, //59

72 TOORNVE CASE

i \ Xs
. R TTA .

Fig. HL35—Exploded view showing powerhead and fuel tank construction of models XL-12, Super XL-12 and XL-15. refer to Fia.

HML35A for other models, Early wick type fuel pickup and tank cover are shown in inset; beqinning with serial No. 2188411, flexible

hose (62) type pickup is used. Dowel pins (68) are used on later models; refer to text. Single piece muffler (83A) is used on XL-12
and Super XL-12; XL-15 is fitted with three piece muffler (80, 82 & 83).

A78 SNAP-ON tool, remover for clutch
drum needle roller bearing on all
models.

23819  Plug, cluich drum needle bearing

installation, all direct drive
models.

Plug, cluich drum needle bearing
installation, all gear drive mod-
els.

Pliers, planetary gear drive snap
ring, all gear drive models.

Plug, planetary gear drive
needle bearing, all gear drive
models.

Sprocket holder, all gear drive
models.

CONNECTING ROD. Connecting rod and
piston assembly can be removed after re-
moving cylinder from crankcase. Refer to
Fig. HL37. Be careful to remove all of the
loose needle rollers when detaching rod
from crankpin. Early models have 28 loose
needle rollers; starting with serial No. 207-
1277, 31 needle rollers are used. Note: A
different crankshaft and connecting rod are
used on late models with 31 needle rollers.

Renew connecting rod if bent or twisted,
or if crankpin bearing surface is scored,

27773

23665

23772

A-23792

bumed or excessively worn. The caged
needle roller piston pin bearing can be
renewed by pressing old bearing out and
pressing new bearing in with Homelite tool
No. 23756. Press on lettered end of bearing
cage only.

It is recommended that the crankpin
needle rollers be renewed as a set when-
ever engine is disassembled for service.
On early models with 28 needle rollers,
stick 14 needle rollers in the rod and re-
maining 14 needle rollers in rod cap with
light grease or beeswax. On late models
with 31 needle rollers, stick 16 rollers in rod
and 15 rollers in rod cap. Assemble rod to
cap with match marks aligned, and with
open end of piston pin towards flywheel
side of engine. Wiggle the rod as cap re-
taining screws are being tightened to clign
the fractured mating surfaces of rod and

cap.

PISTON, PIN AND RINGS. The piston is
fitted with two pinned compression rings.
Renew piston if scored, cracked or exces-
sively womn, or if ring side clearance in
top ring groove exceeds 0.0035.

Recommended piston ring end gap is
0.070-0.080; maoximum allowable ring end
gap is 0.085. Desired ring side clearance in
groove is 0.002-0.003.

Piston, pin ond rings are available in
standard size only. Piston and pin are
available in o matched set, and are not
available separately.

On early production units, piston pin is
retained in piston by two Waldes Truarc
snap rings. Later production pistons have o
Spirol pin through piston boss at exhaust
side and a Waldes Truare snap ring at in-
take side of piston. Latest type piston has a
wire section snap ring (which should not be
removed) at exhaust side of piston and a
Waldes Truarc snap ring at intake side:
exhaust end of piston pin is tapered to fit
against the wire section ring.

To remove piston pin on all models, re
move the snap ring at intake side of piston
using snap ring pliers (Homelite tool No.
22828), On piston with Spircl pin at exhaust
side, drive pin from piston and rod with
slotted driver (Homelite tool No. A-23949)
On all other models, insert o %-inch pin
through snap ring at exhaut side and drive
piston pin out as shown in Fig. HL39.

When reassembling piston to connecting
rod, be sure to inatall closed end of piston
pin towards exhaust side of piston (away
from piston ring locating pin). Fit the Waldes
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42. Woodruff key
48, Fuel tank cap
50, Gasket
53, Fuel tank
04, Plpe plug
ah, Fuel filter
ofi. Plek-up head
7. Flexible hose
A8, Fuel tank
cover
08, Serows (16)
063, Gaslet
4. Crankease
65, Needle bearing
06, Crankshaft geal
08, Dowel pins
G89. Crankshaft
0. Bearing screws
71, Special washers
72, Ball bearing
73, Snap ring
74. Connecting rod
5. Needle rollers
0. Needle bearing
7. Rod cap screws
8. Plston & pin
9. Snap ring
T9A, Snap ring
81, Plston rings
83, Muffler cap
#4. Specinl atuds
85. Baffle
806, Mufifler body
1. Cylinder

CHAIN SAWS

Fig. HL35A—Exploded view showing latest type fuel tank and later comstruction of power head; refer to Fig. HL35 for early wnits.

Flexible hose (57) and pick-up head (55) with filter (58) are used instead of wick type pick-up. Ball bearing (72) is retained on

crankshaft by snap ring (73) and in drivecase by two screws (70) and special washers (71); refer to Fig. HL35B. Latest models have

31 loose needle rollers (75) at crankpin; earlier models have 28 rollers. Tank cover (58) is sealed to tank (53) with cement {Home-
lite part No. 22788) and is retained with 16 screws (59).

Truarc snap ring in groove of pin bore with
sharp edge out and turn ring gap towards
closed end of piston.

CRANKSHAFT AND BEARINGS. On mod-
els XL-12, Super XL-12 and XL-15, the crank-
shaft is supporied in two caged needle roller
becarings and crankshaft end play is con-
trolled by a roller bearing and hardened

. steel thrust washer on each end of the shaft.

Refer to Fig. HL36. On all other models, fly-
wheel end of crankshaft is supported in
a needle bearing in crankcuse and drive
end is supported in a ball becaring located
in drive case; end play is controlled by
the ball bearing.

Maximum allowable cremkshaft end play
on modela with thrust bearings (Fig. HL36) is
0.0202; renew thrust bearings if end play
is excessive. Normal end play is approxi-
mately 0.010.

Renew the crankshaft if any of the main
bearing, crankpin bearing or thrust bearing
surfaces or sealing surfaces are scored.
burned or excessively worn. Renew the
drivecase ball bearing if excessively loose
or rough (lumpy). Also, reject crankshaft if
flywheel keyway is beat out or if threads
are badly damaged.

CYLINDER. The cylinder bore is chrome
plated. Renew -the cylinder if chrome plat-
ing is worn away exposing the softer base
metal.

CRANKCASE, DRIVECASE AND SEALS.
On all models, crankshaft seals can be re-
newed without disassembling crankcase.

38

Fig. HL35B—View showing crankcase re-

moved from drive case and crankshaft on

medels equipped with ball bearing at drive

end of crankshaft. To remove crankshaft

from drive case, bearing retaining screws
(70) must first be removed

drive case and crankshaft unit. With mag-
neto armalure ond core assemhbly removed,
pry seal from crankcase. Install new seal
over crankshaft with lip of seal inward,
then using driver sleeve, drive seal infto

ALUMINUM
RUBBER F!LT/

]

Fig. HL35C;View showing proper assem-
bly of wick, felt washer, rubber washer and
aluminum washer on pickup stud.

crankcase. Seal in drivecase can be pried
out after removing clutch assembly and, en
models so equipped. the automatic chain
oiler pump. Install seal with lip inward and
drive inlo position with sleeve. Note: Use
of seal protectors is recommended: if pro-
teclors are not available, wrap threads
on crankshaft with thin plastic tape to pre-
vent damage to seal lips.

Crankcase can be removed from crank-
shaft and drivecase after removing cylinder,
piston and connecting rod ond removing
retaining screws. On models XL-12, XL-15
and Super XL-12, crankshaft can be with-
drawn from drivecase. On all other models,
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Fig. HL36—Be sure the steel thrust wash-

ers (26) are to outside of thrust bearings

(27) when installing crankshaft en models

XL-12, Super XL-12 and XL-15. Other mod-

els do not use thrust washers or thrust
bearinas.

Fig. HL37—Piston and connecting rod as-

sembly can be removed from crankpin after

removing cylinder from crankcase. Note

piston ring locating pin on intake side of
piston.

remove the lwo bearing retuining screws
(70—Fig, HL35A) and special washers (71),
then press crankshaft and ball bearing (72)
from drivecase, Remove snap ring (73), then
press crankshaft out of the ball bearing.

Inspect the needle roller bearing in crank-
case, and on models XL-12, XL-15 and Super
X¥L-12, the needle roller bearing in drive-
case. Bearings should be renewed if any
needle roller has flat spot or is otherwise
damaged, or if rollers gre womm so that
two rollers may be separated a width equal
to thickness of one roller. Always press
against lettered end of bearing cage when
removing and installing needle roller bear-
ings. Needle roller bearings should be in-
stalled using appropriate installation plug.

Install new ball bearing on crankshait
using jackscrew or by supporting crankshaft
at crank throw and installing bearing in a
press. Groove in ouler race of bearing must
be towards crankpin.

Fig. HL39 — After removing snap rings,

the piston pin can be tapped out using a

3/16-inch rod as shown or, on pistons with

Spirol pin at exhaust side, by driving piston

pin out with slotted driver (Homelite tool
No. 23949).

Fig. HL39B — When installing reed valve
on air box (models with flat reed intake
valve only), be sure reed is centered be-
tween the two points indicated by arrows.

Renew crankshaft seals before assembling
crankshaft, crankcase and drivecase. Using
installation plug, press seal into position
with lip to inside of crankcase. On models
XL 12, XL-15 and Super XL-15, install thrust
bearings on crankshaft next to crankpin
throw, then install the hardened steel thrust
washers at ouler side of each thrust bear-
ing. On all other models, first assemble
crankshaft and drivecase by placing seal
protector on crankshaft, then pulling crank-
shaft and ball bearing inte drivecase with
jackscrew and adapters. Install two NEW
bearing retaining screws and lockwashers.
On models XL-12, XL-15 and Super XL-12,
place seal proteclor on crankshaft and in-
sert crankshaft in crankcase. Then, on all
models, assemble crankcase to drivecase
using new gasket, Note: On early produc-
tion, crankcase was sealed to drivecase with
an “O" ring; however, use of "O" ring has
been discontinued and a gasket, rather than
an “O" ring, should be used on all models.

On all late production models, crankcase
is fitted with two dowel pins to provide a
more positive alignment of crankcase and
drivecase. Service crankcases are drilled for
dowel pins, but dowel pins are not installed
so that crankcase can be used with early
type drivecase not drilled for dowels. If
renewing late type crankcase fitted with
dowel pins, two new dowel pins must be
obtgined and installed in new crankcase:
install dowel pins so they protrude 0.185-
0.180 from crankcase.

FLAT REED VALVE. The reed valve is
attached to the carbureior air box as shown
in Fig. HL30, and is accessible after remov-
ing air box from crankcase.

Check the reed seating surface on air box
to be sure it is free of nicks, chips or
burrs. Renew valve reed if rusted, pitted or

Homelite

cracked, or if it does not seat flatly against
its seat.

The reed stop is curved so that measure-
ment of reed lift distance is not practical.
However, be sure that reed is centered over
opening in air box and reed stop is aligned
with reed as shown in Fig, HL39B. Clean
the screw threads and apply Loctite to
threads before installing screws.

NOTE: If agir box has been removed to
service reed valve, inspect gasket (63—
Fig. HL35) between air box and crankcase.
If gasket is damaged and cylinder is not
being removed for other purposes, it is
suggested that the exposed part of the old
gasket be carefully removed and the new
gasket be cut to fit between the air box
and crankcase. Also, refer to note in
CARBURETOR paragraph in MAINTENANCE
section.

PYRAMID REED VALVE. All models ex-
cept XL-12, XL-15 and Super XL-12 are
equipped with a pyramid reed type intake
valve with four reeds. Early production reed
seat was made of aluminum and reeds were
retained to seat by spring plates and screws.

Late production reed seat (see Fig. HL-
30B) is made of Delrin plastic, The reeds fit
onto pins protruding from the plastic seat
and are held in place by a moulded re-
tainer, eliminating the retaining spring plates
and screws.

Reeds, spring plates and retaining screws
are available for servicing the early type
aluminum reed seat. However, if the seat
is worn or damaged beyond further use, the
Delrin seat and moulded retainer is used
as replacement.

When assembling reeds to aluminum seat,
apply Loclite to retaining screws lo keep
them from working loose, Renew the spacer
gaskets and carburetor gasket and install
the spacer, reed seal assembly and car-
buretor as in Fig. HL30A.

To assemble and install Delrin reed seat
and reeds, proceed a follows: Fit the reed
retainer (3—Fig. HL30B) into spacer (2) so
that the pin on retainer clears cutout in
spacer. Using a drop of oil under each reed,
stick the reeds to pyramid seat so that
holes in reeds fit over the pins moulded into
seat. Place the retainer and spocer over
the reeds and seat so that all parts are
locked together, then install the valve as-
embly and carburetor with new gaskets
(1&9)

CLUTCH. Refer to Fig. HL40 for exploded
view of typical direct drive clutch assembly
and to Fig. HL41A for planetary gear drive
models. Both illustrations show late type
clutch assembly using three compression
springs (11) to hold shoes retracted in plate
(10) and in insets at lower left corner, the
early type clutch using garter type springs
{11A) to hold shoes to spider (10A). The
early type clutch (inset) and late type clulch
are interchangeable as an assembly. Clutch
plate (10) or spider (10A) is threaded to
crankshaft.

If clutch will not disengage (chain con-
tinues to turn) with engine at idle speed,
check for broken, weak or improperly in-
stalled clutch springs. If cluich slips under
load and engine continues to run at high
speed, excessive wear of clutch shoes is
indicated.
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1. Handle bar 11A. Cluteh spring
4. Bumper spike (early)
7. Bracket 12, Inner guide
% bar plate
& ?111:?3' COVEY 5. Guide bar
RA. Clutch cover spring

(eariy)

3. Outer guide

biar plate

§. Clutch shoe 5 i :
AN 15. Dirivecnse cover
FUEL TAN . (late) 16. Crankshaft nut
A, Clutch shoe 17. Fint washer

(early) 18, Thrust washer
10, Cluteh pinte 19, Clutch drum
{late) & sprocket
10A, Clutch spider 20, Needle bearing
f(early) 21. Bearing inner
11. Cluteh spring race

P

(lnted

23, Thrust washer

Fig. HL40—Exploded view of typical direct drive clutch assembly; refer to Fig. HL41A
for gear drive models. Late type clutch assembly (items 8, 9, 10 & 11) is interchange-
able as a unit with early production clutch shown in inset ot lower left corner.

AUTOMATIC OILER

Fig. HLA0A—Exploded view showing drive case with automatic chain ciler pump, oil
pickups and late type removable oil reservoir cover (54). On all models except XL-12,
XL-15 and Super XL-12, guide bar studs (56) are retained in drivecase by threaded
inserts (57). Spacer sleeve (73) is used on model Super XL which is not equipped with
automatic ciler pump.

Fig. HL40B—Automatic oil pump worm

gear (W) driven by crankshaft turns

plunger (P) ot 1/20 engine speed. As

plunger turns, cam on end of plunger en-

qgages cam screw (C) causing the plunger

to go back and forth. Flat end of plunger
acts as inlet and outlet valve.

Fig. HL41 — Using Homelite tool No, A-
23761 to keep crankshaft from turning while
removing clutch retaining nut and clutch
rotor. Homelite tool No. A-23696 is used
to remove or install clutch rotor.

On early production model XL-12, clutch
drum was equipped with an Oilite bushing.
All later cluich drums, including service
clutch drum for early XL-12, are fitted with
caged needle roller bearings. When renew-
ing early bushing type clulch drum, a new
needle bearing inner race must also be in-
stalled.

Renew needle roller bearing inner race
if wear marks are visible. Renew bearing
in clutch drum if any roller has flat spot
or is damaged, or if worn fo extent that
two rollers can be separated the width
equal to thickness of one roller. Using in-
staller plug, press against lettered side of
needle bearing cage when installing bear-
ing.

Refer to Fig. HL41B for assembly of late
type clutch.

TRANSMISSION. Gear drive models are
equipped with a planetary geor drive as
shown in exploded view in Fig. HL41A.

To disassemble gear drive unit, drain oil
from housing and remove screws (42); then,
pull unit from housing (24). Hold drum (45)
from turning by hand or in a threejaw
chuck and turn sun gear (31) in a clockwise
direction with Homelite tool No. A-23696.
Insert two Y x 2 inch dowel pins in carrier

i k 2. Drivecase #1. Bar adjusting 70. *0" rings
:: 031 :rn;'; i 34, Ofl reservair bate 71, Felt seal (33), hold chain sprocket in sprocket locking
46, Flexible line cover 62. Bar adjusting E‘,’-; L‘ump ‘WI“F fixture (Homelite tool No. A-23792) and turn
: i : > ; € 1
47, Oil filter oo gﬁ‘;ﬁ: ﬁ:’:.k:l}uég. L e sl oy planet carrier in a counter-clockwise direc-
38; Orankeage 57. Threaded inserts 65. Worm gear 6. Connector tion with pry-bar against the dowel pins.
i Easat 58 Crankshaft seal 86. Flange 71. Oil fliter & Planet gears (35) and shafts (36) can be
. 0. Cotter pin 7. Plunger connector 2 =
50, Ofl filler cap breather 68, Oam serew 78. Oil line removed from carrier after removing snap
1. Gasket 0. Expansion plug (0. Gasket 79. Grommet rings (34).
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INSTALL OPEN (SPRING)
SIDE TOWARD HOUSING —»

Homelite

1. Handle bar
4. Bumper spike
7. Bracket
8. Cluteh cover
(late)
8A. Clutch cover
{early)
Y. Cluich shoe
{late)
94, Clutch shoe
(early)
10. Clutch plate
(late)
10A. Clutch spider
{ear:
11, Cluteh spring
(late)
11A. Cluteh spring
(early)
12, Inner guide
bar plate
13. Outer guide
bar plate
23, Chain guard
24, Gear housing
46, Filler eap
27, Gasket
28. Ring gear
29, Ball bearing
30, Thrust washer
41, Sun gear
32, Thrust washer
48, Planetary
carrler
34, Snap rings
35, Planet gears &
bearings
36, Gear shaft
47, Needle bearing
38, Oil seal
39, Gasket
40, Housing cover
41. Ofl senl
42, Cover serews
43. Chain sprocket
44, Thrust washer
45. Cluteh drum
& shafl
46, Needls bearing
47. Phenolle thrust
washer
48, Guide bar
bushing

Fig. HL41 A—Exploded view showing planetary gear drive transmission, clutch and drivecase. Late type clutch assembly (items 8, 9,
10 & 11) is interchangeable with early type clutch assembly (inset,, lower right). To remove transmission assembly (including clutch
drum), remove bar stud retaining nuts and withdraw housing (24) and bar and chain from studs. Clutch plate (10), or spider (10A) is

Fig. HL41B—Yiew showing easy method for
installing late type clutch shoes and springs
‘ on clutch plate.

Needle bearing (46) can be removed from
blind hole in clutch drum with Snap-On
puller A-78 or equivalent tool. Press on let-
tered end of bearing cage with Homelite
tocl No. 23726-A or other suitable bearing
tool to install new bearing in drum. Needle
bearing (37) and seal (38) in planet gear
carrier (33) can be pressed out using Home-
lite tool No. 23725-A; press new bearing in
from threaded side of carrier with short end
of tool No. 23725-A and press new seal in
with lip towards needle bearing with Home-
lite tool No. 23726-A.

To remove ball bearing (29) and ring gear
(28) from housing (24), heat finned crea of

threaded to crankshaft.

22, Washers

23, Pawl springs
24. Rotating screen
25. Flywheel

Fig. HL42 — Exploded view of early rewind starter components and related parts.
Starter unit is mounted on shaft {starter post) which is an integral part of the blower
housing. Refer to Fig. HL42A for late starter assembly.

housing until bearing can be removed by
tapping housing against bench. Then, heat
housing until ring gear can be removed.
Always be sure lo remove bearing first and
install last with as litle heat as possible.

Reassemble by reversing disassembly se-
quence using new gasket (39). Refill gear
housing with SAE 90 gear oil.

AUTOMATIC CHAIN OILER PUMP. Refer
to Fig. HL40A for exploded view of typical
aulomatic ciler pump installation, and to
Fig. HL40B for schematic view showing
pump operation.

The automatic oiler pump is accessible

after removing the cluich cossembly from
crankshaft and disconnecting oil lines. Pump
plunger (67) and body (72) are available as
a complete assembly only which includes
flange (66), cam screw (68), gasket (69), “O"
rings (70), sealing felt (71) and flange re-
taining screws; however, all parls except
plunger and body are available eparately.

Inspect tip of cam screw (68) and cam
groove on plunger (67) for wear and plunger
bore in body and piston portion of plunger
for scoring or wear. Renew pump assembly
if body and/or piston is worn or damaged
beyond further use.
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Fig. HL42A — Exploded view of late rewind starter and related parts. Plastic shields
{46 and 47) keep sowdust out of rewind spring (10) and dampen noise.

1. Ground wire 11. Rope pulley

2, Ignition awiteh 12, Starter cup

4. Blower (fan) housing 13, Washer

7. Starter rope 14, Socket head scrow
10, Rewind spring 15. Flywheel nut

16. Lock washer 21, Washers

17. Flat washer 22, Pawl springs
18. Lock nut 23. Rotating screen
19, Pawl studs 24, Flywheel

20. Pawls

Fig. HL42B—Exploded view of latest production rewind starter assembly. Pulley (14)

and integral starter cup (see item 12, Fiq. HL42A), together with spring lock (15) and

spring lock bushing (15A), can be used to renew early starter pulley (11—Fig. HL42A)
and separate starter cup. Ignition cut-off switch and wiring are also shown.

1. Ground lend 8. Starter rope 13, Outer spring 17, Mex hend 23 Pawl studs
o CON-OFR! 9, Starter handie ahield BCrew 23, Starter pawls
Awiteh 1), Insert 14. Starter pulley 18, Crankshaft nut 24. Washers
4, Switeh plate 11, Inner spring 15. Spring lock 19, Lack washer 25, Pawl springs
i, Fan housing shield 15A. Spring lock 20. Flat washer 26, Alr sereen
A, Bushing 12, Ttewind spring bushing 21. Sereen retnining 27, Rotor
7. Rope bushing 16, Retaining nuts (flywhesl)
wnsher

REWIND STARTER. Although several de-
sign changes have been made, later pro-
duction parts may be installed on earlier
production starter and fon housing assem-
blies and service procedures are the same
for all units.

Early production starter and fan housing
assembly is shown in Fig. HL42. The starter
post in fan housing (6) requires a flanged
bushing (7) for starter pulley (12). The
flanged bushing remains available for serv-
ice, but if renewing fan housing, latest type
fan housing (6—Fig. HL42B) with starier
pulley bushing (8A), inner spring shield (11)
and outer spring shield (13) are used.
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Later production starter and fan housing
are shown in exploded view in Fig. HL42A.
The starter post in fan housing (B) fits di-
rectly into hub of starter pulley (11) and no
bushing is used. Inner spring shield (46) and
outer spring shield (47) have been added to
dampen noise and keep sawdust out of
rewind spring. Latest type fan housing (6—
Fig. HL42B) and bushing (BA) are required
to renew fan housing not using bushing.

Latest production starter and fan housing
are hown in Fig. HL42B. In addition to
starter pulley bushing (6A), starter pulley
and starter cup are con integral unit (14)
and a spring lock (15) and spring lock bush-
ing (15A) have been added.

CHAIN SAWS

Fig. HL43 — When installing starter pawls

(21), be sure that pawl return springs (23)

are located in flywheel vanes so that they
are parallel to the pawls as shown.

To renew early type starter pulley (12—
Fig. HL42 or 11— Fig. HL42A) and/or starter
cup (13—Fig. HL42 or 12—Fig. HL42A), use
latest type pulley and integral starter cup
(14— Fig. HL42B), spring lock (15) and spring
lock bushing (15A).

To disassemble starter, pull starter rope
fully out, hold starter pulley from turning,
pull all slack in rope out inner side of fan
housing and allow pulley to unwind slowly
until spring tension is relieved. Remove the
slotted hex head screw retaining pulley lo
post and remove starter pulley and cup with
flat retaining washer. Remove the rewind
spring and, if so equipped, the spring
shields, from fan housing. Hemove rope
from pulley and handle.

Starter pulley post in fan housing is not
renewable: a new fan housing must be
installed if post is broken loose, or on
mid-range production models without starter
post bushing, if post is worn so that pulley
is not held in proper position. Renew flanged
bushing on early production models if bush-
ing is womn excessively and fan housing is
serviceable, Renew rope bushing if worn.

To reassemble, proceed as follows: Do not
lubricate starter spring, but apply light oil
sparingly to starter post, bushing (if used)
and bore of starter pulley. Place outer shield
(if used) in fan housing, then install re-
wind spring with loop in outer end over
spring post in fan housing and install inner
spring shield (if used). Attach starter cord
to pulley, insert rope through rope bore or
bushing in fan housing and attach handle
and insert to outer end of rope. Wind rope
onto starter pulley. Place pulley and starter
cup (with spring lock and spring lock bush-
ing if integral pulley and lock are used) on
starter post and be sure spring lock or pulley
is properly engaged with rewind spring. In-
stall retaining washer and hex head screw
and tighten screw to a torque of 50 inch-
pounds. Pull rope out about two feet and
hold pulley from turning. Locate notch in
pulley at cord insert in housing and pull
up loop of cord between notch and housing.
Holding onto pulley, wind cord three more
turns onto pulley by turning pulley, then
let spring rewind pulley until handle is
pulled against fan housing.
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MODEL COVERAGE

CHAIN SAW DESIGN
MODEL FEATURES
o A S e e A e R e AFKM.Q
B T R e T e oy IO AFXMQ
D2 il aiis bl aa s meiinoh MR o (e et AFKMQ
e o o v S L B B AL w0 0 BFXMQ
L T E e BFEMQ
ey i SR W | T BFEMQ
ol IR o e SR S CGEKMQ
L b S A e U T G RO e CJLEKMQ
CBIGE i asnvibaiiammiasias ide s 4 AFKNP
EREMGR e i mive s e Al e sremny BFKNP
CBIG oo ity fies C.JKNP
2 21 Bs iy ) o S N R W DGKLQ
3168 T3 Tl R DGKLQ
KPR vivnimmsalsiiimaeaiees i DGKLR
Super X020 4o ilvvus bl inss DGKLQ
Super XP-1020A .........co0nvunn D.GKLR
FRTI00 vt afs e e Ay e DGEKOR
XPXIBOB vvvovisnimiosnissssnsiseisd DGXKOR
Super XP-1130A ....cccvemenvmas D.GKOR
ZHD0MN.....o- S L R et Y SR EHKLR
ZADOE il aalsioelenisa o alats s arata EHKLR
{4 [ ) A e e S P e EHKLR
Super 2000 e A e EHKLR

DESIGN FEATURES CODE

A—Displacement, 4.7 cu. in.; bore, 2 in.;
stroke, 12 in.

B—Displacement, 4.9 cu, in.; bore, 2 in.;
stroke, 17} in.

C—Displacement, 5.22 cu. in.; bore, 2% in.;
stroke, 1% in.

D—Displacement, 6.1 cu. in.; bore, 2y} in.;
stroke, 156 in.

E—Displacement, 7.0 cu. in.; bore, 2 Y4 in.;
stroke, 1% in.

F—Flat reed lype inlake valve.

G—Pyramid reed type intake valve, 4 reeds.

H—Pyramid reed type inlake valve, 6 reeds.

J— Pyramid reed type intake valve, 4 reeds,
prior to serial No. 1854403, flat reed type
intake valve on all later production.

K—Conventional flywheel type magneto.

~ L—Direct drive.

M—Direct drive, convertible
gear drive.
N—Planetary gear drive transmission.

O—Three gedar ftransmission with optional
ratios of 2:1 and 3:1.

to planetary

P—Manual chain ociler only.

Q—Manual chain ociler, aqutomatic oiler kit
available for models with drilled oil
channel in drive case.

R—Automatic and manual chain oiler.

Fig. HL50 — Exploded view
of Tillotson Series HL car-
buretor typical of that used
on all models except XP-
1020, XP-1020 automatic,
XP-1130 and late 2000. Re-
fer to Figs. HL50A and HL-
50B for carburetor used on
these models.

1. Throttle shaft 21. Gasket

2. Diaphragm lever pin 22, Cover

5. Throttle disc 26, Diaphragm cover

6. Retalner 27. Fuel diaphragm 28
0. Choke shaft 28. Gasket

10. Choke disc 29. Idle apeed stop screw
11, Spring 30, Spring

12. Choke detent 31. Plug

13. Fuel Inlet valve 32, Plug

14. Sealing washer 43. Screw plug

15. Spring 34. Packing

16. Diaphragm lever 35. Packing washer
17. Gasket 36. Spring

18. Pump diaphragm 37. Maln fuel needlo
19. Pump body 88, Tdle fuel needle

20. Fual screen

Fig. HL50A — Exploded
view of Tillotson model
HL-222A diaphragm car-
buretor with accelerator
pump that is used on
models XP-1020, XP-1020
Automatic and XP-1130.
No idle speed stop screw
is used as idle air is ad-
justed by screw (5—Fig.
HL51B) in intake mani-
fold.
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1. Throttle shaft 16, Pamp diaphragm
2. Diaphragm lever pin 17. Pump body

3. Throttle dise 18. Fuel screen

4. Retainer 19. Gasket

5, Choke shaft 20, Cover

6. Accelerator cam 21. Diaphragm cover
7. Datent spring 22, Fuel diaphragm
8. Choke detent ball 23. Gaskeot

D, Accelerator plston 24. Lever spring

10. Piston return spring a5, Check-valve
11. Choke disc 2(. Expansion plug
12, Scaling washer 27, Packing

13. Fuel inlet 28, Washers

valve & seat a0, Springs
14, Dlaphragm lever 30. Maln fucl needle
15, Gasket 1. Idle fuel nesdle
MAINTENANCE

SPARK PLUG. Recommended Champion

spark plug is as follows:

Saw Model Plug Type
B OB o vriraccnis o 5w mmias s .. I8]
XP-1000, XP-1100 ......ccvvninnnnnn U-11G
XP-1020 Series .......cocueeunnnansnn Cl-6
XP-I130 Series .......vovsiansasssins CJ-6
AN00 Series & o ia i s e ucl-7G¢

Homelite
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Set electrode gap to 0.025 on all models.
For heavy duty service, use UJ-11G in place
of J-8]; type [6] may be substituted for
UI-11G, but will be more susceptible to elec-
trode erosion. In extremely cold weather
(below 0° F.), a UL12 plug may be used
to prevent cold fouling.

CARBURETOR: (Except Models XP-1020,
XP-1020 Automatic, XP-1130 and 2000 Series),
Early model C-5 saws were equipped with a
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. Expansion plug

31. Packing

: . Washer
. Friction spring

. Friction spring

. Tdle stop screw

. Main fuel needie

. Idie fuel needlc

38, Throttle shaft & lever
. Governor valve

2. Gasket

CHAIN SAWS

For initial carburstor adjustment, open
both the idle and main fuel adjustment
needles 12 to %-turn each. Back idle speed
stop screw out away from stop on throttle
shaft arm: then, tum screw back in until
it contacts stop plus ¥-turn additional.

With engine warm and running, set idle
fuel adjustment needle so that engine idles

smoothly, Set the idle speed stop screw
so that engine idles just below clutch en-
gugement speed. Check engine for proper

V" Fig. 50B—Exploded view

i of Tillotsen series HL car-

i buretor used on 2000

models and as service re-

placement on models

Super XP-1020 Automatic

and Super XP-1130. Note 14, Diaphragm lever

I} qovernor valve (41), 15, Laver fulerum pin

| 1 Tin retaining serew
17. Diaplirngn gnsket

3. Throltle shutler 18. Fuel pump diaphragm

£t b
| on ey} E.‘:gi’f@

{ 3
A 4. Throtile shiaft clip 19, Fuel pump body
|4 7. Cholke shaft & lever 20. Fuel inlet screen
il B, Cholte shutter 21, Pump strainer gnsket
. Cholie friction bhall & Strainer cover .
| 10, Frictlon spring 20, Main diaphragm cover 0wy
| 11, Inlet needlo & sent 27. Motering dinphragm
{ 12, Gaslket 28. Diaphragm gasket
] 14, Diaphragm lover spring 20, Maln nozzle
|l 37
]
|

W Tillotson HL-141A carburetor. Late produc-

tion C-5 saws and all other C models are peare
equipped with a Tillotson HL-141B carbure- HERE
tor. The XP-1000 and XP-1100 models are
equipped with a Tillotson HL-197A or HL-
I 197B carburetor. Refer to Fig. HL50 for ex-
I ploded view of carburetor. NOTE: If air
|l filter cover gasket (5—Fig. HL51 or HL51A)
| is damaged when cover is removed to serv-
I ice carburetor or air filter element, install
new gasket as follows: Carefully remove old
gasket from air box and be sure thal sur-
i face is free of all saw dust, oil, elc. Apply
i “3M" cement to new gaskel, and carefully
" place gasket adhesive side down, on lip
around carburetor chamber. Note: Latest air
filter element has integral gasket: Remove
old gasket from air box when inslalling late
type element.

NOTE: Service carburetor will have idle
speed adjusting screw (29—Fig. HL50) in-
stalled in carburetor body. When installing
new service carburetor on models having
idle speed adjusling screw installed in air
box, remove the screw and spring from air
box and plug the hole with a special screw
(Homelite part No. 71505). Note: Installation

Fig. HL51—Exploded view of C-Series air box assembly (throttle handle) and related
parts. Models C.-5, C-51 and C-71 have integral elbow (9) and reed valve unit, Models
C-9 and C-91 are equipped with pyramid type reed valve assembly (14, 15, 16 & 17).
Air deflector (36) is used on late production Models C-7 and C-9 and can be installed on
earlier production €-7 and €-9 units if clearance in air box is adequate and by installing
new oil pump rod (41). Nylon pump rod bushing (29) and stop (28) fit only late pro-
duction air box (throttle handle). Filler block (11) is used with €-51, C-71 and late pro-
duction C-5 and C-7 elbow and reed valve assembly (?) only. Some models may have
external idle speed adjusting screw (refer to 29—Fig. HL51A).

3 st % 1, Air filtar cover 13. Gasket 26, Grommat 85. Throttle spring
of internal adjusting screw (29) and spring 4 Fitter element 14, Reed seat (C-9) 27. Air box (throttle 38, Alr deflector
(30) in existing carburetor is also recom- 5. Gaskst ig. Valve ﬁds EI; % Lu:ndla} 38, Throttle detent

h . Bl 3 . Reed plates . Btop .
mended ) 5 9: 1mhow & Valve assy. s ® 59" Nylon bushi ?1, gﬁl;l‘ng !
When servicing carburetor, note that the i Fibﬂl! "m i 19, Fuel line 30 Felt washer 61 gnit?o!:swll -

in 1 ig i £ * DX AN 23. Choke rod 31. Grommets . o
main fuel adjustment needle is identified by 12. Gasket (C-5 & C-T) s SATCrommete 48 Gaskets
a groove cut in the shank of the needle. 124 Gasket (C-9) 25, Throttle rod 33. Throttle trigger 40, Spacer




CHAIN SAWS

Fig. HL51A—Exploded view of air box assembly for models XP-1000 and XP-1100. Ex-

ternal idle speed adjustment screw (29) and spring (28) should be removed on models

so equipped, the hole in air box be plugged and an idle speed screw (29—Fig. HL50)

and spring (30) be installed on carburetor; refer to text. Align holes {H) in gaskets (48)
and spacer (49) with holes in air box and crankcase.

Fig. HL51B—Exploded view of air box assembly for models XP-1020, XP-1020 Automatic

and XP-1130. Note idle air (speed) adjusting screw (5) in elbow (intake manifold} (9).

Tube (20) is connected between intake manifold end cylinder transfer port. Align holes

(H) in gaskets (48) and spacer (49) with holes in air box and crankcase as shown. Air
filter element (4) has integral air box sealing gasket.

-
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1. Cover a1, Btop

2. Knob 42. Grommet

3. Retainer 33. Bushing

4, Filter 36. Grommets

5. Gasket 36. Choke button

8. Elbow Ai. Throttla trigger
11. Gaskels 48, Pivot pin

12, Reed walve geat 39. Return spring

13. Reed valves 40, Throttle Intch pin
14, Retalner 41, Spring

16. Fuel tube 42, Bnap ring

18, Gasket 43. Ofler button

22, Choke rod 44, Oiler rod

24. Carburetor 40. Ignition switch
24, Throttle rod 47. On-off plata

23. Grommet 48. Gaskets

26. Air deflector 49. Spacer

28, Spring hl. Brace
40, Idle speed screw 03, Mufflar shield
30. Air box (XP-1100)

acceleration and open idle fuel adjustment
needle slightly as needed for good acclera-
tion. Adjust main fuel needle with engine
loaded by cutting wood so that engine will
run at highest speed obtainable without
excessive smoke.

CARBURETOR (MODELS XP-1020, XP-1020
AUTOMATIC AND XP-1130), Refer to Fig.
HLS0A for exploded view of Tillotson model
HL-222A diaphragm carburetor with accel-
erator pump that is used on models XP-
1020, XP-1020 Automatic and XP-1180. No
idle speed stop screw is used with this
carburetor as idle air is adjusted by screw
(5—Fig. HL51B) in intake manifold (elbow).
The idle air screw (5) has left hand thread
and is opened by tuming it clockwise.

For initial carburetor adjustment, turn the
fuel mixture adjustment needles clockwise
and the air screw counter-clockwise until
just seated, then open both fuel mixture
needles one turn (counter-clockwise) and the
air screw %-turn (clockwise).

Make final adjustment with engine run-
ning and at operating temperature. Adjust
the idle fuel (LO) needle to obtain fastest
engine slow idle speed. Then, turn the idle
air screw in (counter-clockwise) to decrease
idle speed or out (clockwise) to increase
idle speed to obtain an idle speed of 2500-
2600 RPM. Readjust idle fuel (LO) needle
if necessary.

NOTE: The clutch should engage only when
engine speed exceeds 2600 RPM. If chain
rotates when idle speed is below 2600
RPM, the cluich should be serviced.

Adjust the main fuel (HI) needle while
cutting wood to obtain highest engine speed
without excessive smoke. A slightly rich
mixture insures against overheating of en-
gine and provides better engine lubrication,

H. Holes 31, Stop

1. Cover 42, Grommet

2. Cover knob 43, Bushing

3. Retainer 34, Felt

4. Air filter 33. Grommets

6. Idle air screw 36, Choke button
0. Spring 37. Throttle trigger
9, Intake manifold 38, Piveot pin

12, Gaskets 39, Return spring
13. Reed valve seat 40. Throttle latch pin
14, Heed valves 41, Spring

15. Retainers 42, Snap ring

19. Gasket 43. Oller button
20, Idle alr tube 44, Ofler rod

24 Choke rod 46. Ignition switeh
25. Carburstor 47. Dn-off plate
26, Alr deflector 48. Gasksts

28, Grommet 49, Spacer

29. Throttle rod 1. Brace

30. Air box G3. Mufiler shield
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3A. Gasket
4, Intake manifold

4A, Gasket

. Gasket

9. Cotter pin

10. Choke rod

11. Carburetor

12, Throttle rod

13, Boot

14. Ajr filter elemont

10. Snap ring

16, Alr filter cover

17. Cover nut

19. Lever guide

20, Guide plnte

22, Compression
relense lever

23. Throttle Iateh pin

44, Spring

25, Snap ring

26. Throttle trigger

27, Throttle shaft

48, Trigger spring

40, Muffler shield

43, Cylinder shield

34, Oiler button

36, Ol pump rod

87, Cholke button

A8, Grommet

A0, Throttle hnndle

40, Bushing

41. Bushing

42. Pump rod stop

44. Reed valve sent

45, Valve reeds

40. Heed retalner

48, Fuel line

49, Gaslet

hll. Spacer

52, Spacer

hd. Hrace

54, Ignition switeh

hh. Switeh plate

64. Cotter pin

07. Upper lever
clamp

08, Lower lever
clamp

Fig. HL51C—Exploded view of model 2000 air box and throttle handle assembly. A Delrin plastic pyramid reed seat (44) with six

reeds (45) is used; reeds are retained on pins moulded in seat by retainer (46). Compression release and throttle lock mechanism is

shown in inset at upper right. Spring clamps (57 and 58), which are odjustable by loosening retaining screws and sliding in slotted

holes, retain compression release lever in open and closed positions. Early models did not use gaskets (3A and 4A); do not install gas-

kets on these models unless a new intake manifold is also installed. On model Super 2000, intake reed on side of seat towards car-
buretor is shorter than the other five reeds, also, a carburetor support bracket is used.

Fig. HL51E—View showing carburetor ad-

justment points for models XP-1020, XP-

1020 Automatic and XP-1130. Refer to

exploded view in Fig. HL51B for view

showing idle adjusting screw (5), spring
(6) and intake manifold (9).

CARBURETOR (2000 Model Series). Refer
to Fig. HL50B for exploded view of Tillotson
model HL261A carburetor used on some 2000
model series. Carburetor used on early pro-
duction did not have the governor valve
(41} Super 2000 is equipped with a model
HL273A carburetor which is similar in con-
struction to the model HLZE1A,

a6

The governor valve opens at high speed
to admit additional fuel, thus preventing
leaning oul and overspeeding.

Use Fig. HLS0B as disassembly and re-
assembly quide:; refer to preceding para-
graphs for carburetor adjustment informa-
tion.

MAGNETO AND TIMING. All saws are
equipped with a Phelon flywheel type mag-
neto. Refer to Fig. HL52 for exploded view
of magneto.

Timing is correct when stator plate
(breaker box) is turned as far clockwise as
possible before tightening mounting screws
and breaker point gap is adjusted lo speci-
fied value.

Condensor capacily should be 0.18-0.22
mid. Adjust breaker point gap to 0.015.
NOTE: On Models C-5, C-7 and C-8, Homelite
recommends the use of a special spanner
wrench (Homelite Part No. 23710) to hold
the starter cup (15—Fig. HL64) while remov-
ing the flywheel nut to gain access to the
magneto.

LUBRICATION, Engine is lubricated by
mixing oil with fuel. Mix thoroughly in a

separate container Y2-pint of Homelite motor
oil or good grade SAE 30 motor oil with
each gallon of regular gascline (16:1 mix-
ture).

Fill chain oil reservoir with Homelite Bar
and Chain oil or « light oil (up to SAE 30
motor oil).

The planetary drive assembly or the
clutch drum and sprocket assembly should
be removed cond the needle bearing in the
clutch drum lubricated occasionally.

Check oil level in gear drive after each
day of use. With saw sefting on level sux-
face, oil should be level with filler cap open-
ing. Drain and flush gearcase with kerosene
after each 100 hours of use. Refill with
Homelite SAE 90 gear oil.

CARBON. Muffler and cylinder exhogust
ports should be cleaned periodically to pre-
vent loss of power due to carbon build up.
Remove muffler and scrape free of carbon.
With muffler removed, turn engine so that
piston is at top dead center and carefully
remove carbon from exhaust ports with a
wooden scraper. Be careful not to damage
edges of the exhaust poris or to scratch
piston. Do not run engine with muffler re-
moved.




CHAIN

SAWS

Homelite

48

Fig. HL52—Exploded view of Phelon flywheel magneto typical of that used on all models in series. Rotor (flywheel) will differ in design
according to type of starter used; refer to REWIND STARTER paragraph in repair section.

J4. Goasket
46. Breaker points
47, Cam wiper

26, Rotor

41, Retainer

42, Dreaker hox
cover

REPAIRS

TIGHTENING TORQUES. Recommended
minimum tightening torques for C-series, XP-
series and 2000-series saws are as follows:
Note: All values are in inch-pounds; to find
maximum tightening torque, add 20% to
given values.

4/40 Reed 1o adapter ..........ccovnunn )
4/40 Flange bearing, oil pump .......... 5
#£6 Oil reservoir COVEr .......o.oveerens 25
Automatic oiler cam screw ............. 70
8/32 Oiler pump fo drivecase ......... 40
8/32 Connecting rod ........coiuviunnes 55
8/32 Condenser screw ............c.... 15
10/32 Connecting rod ......ccovvvunenen 70
10/32 Starter pulley . ...ovoviciiaiinnnns S0
10/32 Carburetor air deflector ........... S0
10/24 Stator to crankedse .............. 40
10/24 High tension lead clamp .......... 25
10/24 Cylinder shield .................. 50
12/24 Fiiel a0k - v e s waweisssonlsis 80
12/24 Muiffler cap .......oovveuuen. Sewinol
12/24 Muffler to cylinder ............... 60
12/24 Pistol grip bracket ............... 80
12/24 Recoil starter assembly ........... 80
12/24 Air SBroud . c.eeeaimessssssenesessy 80
12/24 Carburetor chamber to crankcase..80
12/24 Reed valve gssembly ............. 80
12/24 Drivecase to crankcase ........... 80
12/24 GeOrcose COVEr . ..liiiiisseasasns 70
12/24 Chatn/guond .o cecvivamesnsamemras 80
12/24 Mounting bracket ................ 80
12/24 Idler gear post . ........c.ociiiennn 80
1/4-20 Main bearing retainer ........... 80
1/4-28 Check valve caps ............... 25
5/716-18 Handle Bar .......cvccenvpnnne 180
/824 Chtch. MUY oiwncncmmiasslssasias oo 250
7/16-24 Rotor (flywheel) nut ............ 250
1/2-20 Idler gear must . ..........o..ons. 200
1/2:20 Sprocket Mol ojccossasvasia snetie 250
14mm Spork plug ..ocviivavicaacrnsrre 250
I R et e ol o I 180

SPECIAL SERVICES TOOLS. The following
special service tools are available for C-
series, XP-series and 2000-series chain saws.

38. Condenser
42, Ground tab

43, Terminal washer 47.

44. Switch lead

Tool No.
A.23809

23874
24206-1
22828
A-23950
A-23951
ARA-22560
A.24028
A-23762
23138
22820-2
23670
242071
A-23858
233734
23382
24210-1
23233-1
23671
23693
23876
23381-2
233913

23384
23390

A-24138
23420
23139

A-23137

45. Hotor key

40, Sleeve

Spark plug wire
48. Terminal

Description and Model Usage
Plug connecting rod bearing, C-
series.

Plug, connecting rod bearing,
XP-series.

Plug, connecling rod bearing,
2000.

Pliers, piston pin snap ring, all
models,

Remover, piston pin W/Spirol
pin, XP-series.

Remover, piston pin W/Spirol
pin, C-series.

Remover, rotor, C-series, early
XP,

Remover, rofor, late XP-series,
2000.

Jackscrew, ball main bearing.
all models.

Body for A-23762.

Bearing collar for A-23762.
Aligning plate, crankshaft, C &
XP-geries.

Aligning plate, crankshait, 2000.
Fixture, drivecase, 2000.
Bearing collar, 2000.
Crankshait spacer, 2000.
Collar, 2000.

Plug, crankcase seal, all models.
Plug, drivecase seal, all models.
Sleeve, drivecase seal, C & XP-
series.

Plug, drivecase bearing, C-
series & XP-1020.

Plug, drivecase bearing, C-
series.

Plug, drivecase bearing, XP-
1130.

Plug, drivecase seal, 2000.
Sleeve, crankshaft assembling,
2000.

Reamer, compression release
valve seat, 2000.

Plug, cluich drum bearing, XP-
1020 Automatic, XP-1130.
Plug, cluich drum bearing, C-
series, XP-1020.

Jackscrew, clutch, 2000.

40, Cylinder shield 0k,
a1, Clamp 5.

Orankense

Seal

Brenker box & core
G, Tgnitlon eoil

49, Grommet o2,

A-23696  Remover, spider, sun gear, all
models.
23678  Tool, starter bearing, C-series,
early XP.
A-2367%  Remover, starter bearing, C-
series, early XP
A-23713  Sprocket holder, C-series.
23725A Plug, planetary bearing, C-
series.
23726A Plug, planetary drum, C-series.
23913  Plug, ball bearing & seal, XP-
1130 trans.
22750  Sprocket locking tool, XP-1180,
23228  Plug, sprocket shait bearing,
XP-1130.
A.78 Cluteh drum bearing puller, C-

series (Snap-On Tool).

CONNECTING ROD. Connecting rod and
piston assembly can be removed from
crankpin after removing cylinder from
crankcase. Be careful to remove all the
loose needle rollers from crankcase,

The C model saws are equipped with
27 rollers whereas the XP models have 31
rollers and 2000 models have 26 rollers,

Renew connecting rod if bent or twisted,
or if crankpin bearing surface is scored,
burned or excessively womn. Latest connect-
ing rods are 1/16-inch wider than early
rods (at piston pin end). The caged needle
roller piston pin bearing can be renewed
by pressing old bearing out of rod and
pressing new bearing in. On C series saws
use Homelite special tool No. 23234 or equiv-
alent to instoll early type needle bearing
in early type rod, or Homelite tool A-23951
to install late type needle bearing. Press on
lettered end of bearing cage only. On XP
models, use Homelite tool 23874 to imstall
needle bearing. On all 2000 models use
Homelite Tool No. 24208-1.

Renew the crankpin needle rollers as a set
if any roller has flat spots, or is scored or
wom. New needle rollers are serviced in
« sirip; wrap the strip around crankpin. If
reusing needle rollers, use beeswax or light
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Fuel fitting

Fuel tank

. Filler cap

Relief valve

Gasket

. Fuel tank cover

. Gasket (no longer used)

Bress e

grease to stick rollers to rod and cap. In-
stall piston and rod assembly with ring
retaining pin in piston away from exhaust
port side of cylinder. Be sure that match
marks on rod and cap are aligned and se-
cure rod to cap with new socket head
sCrews.

PISTON, PIN AND RINGS. On model Super
2000, piston is fitted with a pinned head land
type piston ring; on all other models, piston is
fitted with two pinned compression rings.
Renew piston if scored, cracked or exces-
sively worn, or if ring side clearance in top
ring groove exceeds 0.004.

On 2ring pistons, recommended piston
ring end gap is 0,070-0.080; maximum allow-

1. Crankcase 2. Needle rollers (31)
3. Crankshaft seal 27, Gasket
4, Handle brace 28. Connecting rod
6. Filler cap 20, Screws
7. 'O ring 30, Needls bearing
9. Tank cover 31, Piston & pin
10, Tank cover 32, Bnap ring
12, Fuel pickup 33, Piston rings
13, Filter 34, Muffler studs
14, Flex hose 368. Muffler cap
15, Fuel tank 87. Baffle
16. Fuel tank 30. Muffler body
17. Fitting 40. Spark plug
18, Fitting 42, Spark plug cap
19. Gasket 43, Cylinder
20, 0" ring 46, Idle tube (ses
21. Snap ring 20—Fig, HL51D)
22, Ball bearing 47. Gasket
23. Lock washers (2) 48. Heat sxchanger
24, Serews (2) (optional)
25. Crankshaft 50, Cylinder shield
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TO DRIVE
CASE

. Flexible hose

. Fuel pick-up

. Fuel filter

. Bumpers

. Bnap ring

. Ball bearing

. Lock washers (2)
. Beraws (2)

. Crankshaft

. Needle rollers (27)

0" ring

. Connecting rod
. Needle bearing
. Piston & pin asgy.
. Snap rings (2)

Piston rings

. Grommet (Sleeve

now usad)

. Alr deflector

. Muffler body

. Baffle

. Muffler cap

. Spark plug

. Oylinder

. Gasket

. Crankcage
Seal

Fig. HL53—Exploded view of powerhead and fuel tank
assemblies from model C-7 saw, Powerhead and fuel tank
on other models are similar except that C-5 and C-51 are
equipped with a one-piece muffler. Gasket (9) between
fuel tank (3) and cover (8] is no longer used; Homelite
cement (Part No. 22788) is now used to seal cover to
tank. Refer to Fig. HL54 for XP models and to Fig, HL54A
for 2000 model series.

Fig. HL54—Exploded view showing model XP-1020 and model XP-1130 engine assembly.
Meodel XP-1020 Automatic, model XP-1000 and model XP-1100 are similar, View shows
fuel tank construction for both the direct and gear drive models.
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Fig. HL54A—Exploded view of Super 2000 power head. Other 2000 models are similar
except that piston is fitted with two conventional 2-cycle type piston rings instead of the
single Head Land type ring. Also, Rulon plastic pin retaining plugs were used on some
models. Note compression release valve (47), release valve spring (49) and spring post

(48).
1. Qrankease 21, Woodruff key 28, Rod cap serews 38, Muflfler body
. Dowel ping 22, Ball bearing 30, Snap ring 41, Self-locking nut
4, Cylinder studs 23, Snap ring 41, Snap ring 46, Cylinder
4, Cranlkshnft seal 24, Specinl washers 32, Head land ring 17. Compression
17. Gasket 45, Bearing scrowa 45, Muffler cover relense valve
18, DBall bearing 28, Connecting rod 36, Spark arrester 48, Spring post
16, Needle rollers 27. Neadlo bearing A7, Muffier baffie i9. Spring

a0, Crankshaft

able ring end gap is 0.085. Desired ring
side clearance in groove is 0,002-0.003. Ring
end gap on head land ring should be 0.012-
0.022; ring side clearance in groove should
be 0.001-0.004.

Several different methods of retaining pis-
ton pin have been used; pin may be re-
tained by two Waldes Truarc snap rings, by
a nonremovable Spirol pin at exhaust side
and a Waldes Truarc snap ring at intcke
side, by two Rulon plastic plugs that snap
into pin bore, or by a wire section snap
ring at exhaust side and o Waldes Truarc
snap ring at intake side of piston.

On all pistons with Truarc snap ring, re-
move snap ring from intake side using spe-
cial pliers (Homelite tool No. 22828), then
push pin out towards intake side. On models
with snap ring at exhaust side, push pin
out with o plain rod inserted through the
snap ring., On models with Spirol pin, use
slotted remover (Homelite tool No. A-23950).
On models with Rulon plugs. pry plugs out,
then remove piston pin.

When reassembling piston to connecting
rod on models with Rulon plugs, install pis-
ton pin, then snap plugs into pin bore at
each end of pin. Be sure pin and plugs are
centered in piston.

‘When reassembling piston to connecting
rod using snap rings or snap ring and Spirol
pin, be sure closed end of pin is towards
exhaqust side of piston (away from piston
ring locating pin or towards the Spirol or

50, Cxlinder gasket

wire section retaining ring., Be sure the
Woaldes Truarc snap ring, or rings are in-
stalled with sharp edge out and turn end
gap of ring towards closed end of piston.

CRANKSHAFT, MAIN BEARINGS AND
SEALS. Except on 2000 medel series, the
crankshaft is supported in a caged needle
roller bearing al drivecase end of shaft and
a ball bearing at flywheel end. End play of
the crankshait is controlled by the ball bear-
ing which is retained on the crankshaft by
a snap ring (14—Fig. HL53, or 21—Fig. HL54)
and in the crankcase by two scaews (17—
Fig. HL53 or 24—TFig, HL54) and lock washers.

To remove crankshaft, first remove cylin-
der, piston and rod assembly and drivecase
or transmission case, then proceed as fol-
lows: Remove and discard the two bearing
retaining screws and special washers and
press crankshaft and bearing from crank-
case. If bearing is rough or excesively worn,
remove snap ring and press crankshaft from
bearing. Renew crankshaft if needle bearing
surface at drive case end or crankpin bear-
ing surface is burned, scored or excessively
worn. Also, inspect keyways and threads
for damage.

Install new seal with lip to inside of
crankcase. Press bearing onto cronkshaft
and secure with snap ring. Apply heat to
bearing seat in crankcase, taking care not
to damage seal, until the crankshaft with
main bearing can be pushed into the crank-
case. Do not press bearing into crankcase.

Homelite

Recds should rest against valve seat.
Dirt accumulation beneath reeds

Fig. HL55—Pyramid type reed valve, show-
ing proper installation for models with
metal reed seat.

Install new bearing retaining screws and
special washers.

Renew needle bearing (all models except
3000 series) in drive case, if necessary, by
removing seal (18—Fig. HLS6 or 4—7Fig.
HL58) and pressing bearings from casting.
Press new bearing into case and install new
seal with lip on inside, Place large "O"
ring, or gasket on the drive case, place secl
protector (or tape) over keyways, threads
and shoulder; and install drive case on
crankshaft and crankcase. Tighten the re-
taining screws alternately.

On 2000 model series, both ends of crank-
shaft are supported in ball bearings. Ball
bearing (22—Fig. HL54A) at magnelo side
is retained in crankcase by two screws (25)
and special washers (24). Ball bearing (18)
at drive clutch end should be a press fit on
crankshait and a snug fit in drive case,

REED VALVE. (Except 2000 Series). The
reed inlet valve on Models C-5, C-7, CS1
and C-71 is attached to the carburelor
adapter elbow (3—Fig. HL51) and is serviced
as a complete assembly only. A pyramid
reed valve is used on other models. Refer
to Fig. HLS5 for service information on the
pyramid reed valve assembly. When install-
ing new reeds on pyramid seat, thoroughly
clean ail threads and apply Loctite to threads
on screws before installing. Be sure reeds are
centered on seats before tightening screws.

Be sure that pulse passage holes in gas-
kets (48) and spacer (49) are located as
shown in Figs. HL51, HL51A and HL51B.

Reed lift distamce on models C5, C-7,
C-51 and C-71 should be 0.172:0.177. The
pyramid structure reeds on other models
have no reed stops.

REED VALVE (2000 Model Series). A Delrin
plastic pyramid reed seat (44—Fig. HL51C)
with gix inlet reeds is used on 2000 model
series. The stainless steel reeds fit onto pins
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moulded in plastic seat and are held in posi-
tion by a retainer (46). On model Super 2000,
the reed nearest carburetor is shorter than
the remaining five reeds. Renew reed seat
if worn or damaged and renew any broken
or distorted reeds.

To assemble reeds to the Delrin plastic
seat, stick the reeds to seat with a drop of
oil under each reed. On model Super 2000,
be sure the short reed is on the small reed

_opening in seat. On all models, be sure the

reeds the properly located on the pins, then
push retainer down over the reeds and seat,
then install the seat, reeds and retainer as
a unit.

COMPRESSION RELEASE VALVE. The
2000 models are equipped with a compres-
sion release valve (47—Fig. HL54A). Valve
is operated by lever (22—Fig. HL51C).

Service of the compression release valve
usually consists of cleaning the valve seat
as the release port may gradually fill with
carbon while engine is running with com-
pression release valve open. A special ser-
vice tool (Homelite tool No, A-24138) can be
used to ream carbon from the valve seat
and bore.

1, Connsctor 11. Check ball 27. Cover
2. Oil pump plunger 12, Spring 29. Adjusting pin
3“0 ring 13. Gesket 33. Nut
4, Spring 14, Check valve cap 84. Washar
5. Gaskst 15, Drive case 35, Thrust washer 40. Clutch springs
6. Oll tank 17. Needle bearing 36, Clutch drum & 41, Clutch rotor (spider)
7. Ol filter 18, Crankshaft seal sprocket assy. 42. Clutch shoes (3 or 6)
8. Oil line 24 Bumper spike 37. Needls bearing 43. Rotor keys
9. Ol fillar eap 25. Gulde bar plate 38, Sleeve 44, Clutch cover
10, 0" ring 28. Guide bar plate 38. Thrust washer 45. Spacer

CLUTCH. All models are equipped with
a dry shoe type clutch. Meodels C-5 and C-51
cnd early production model C-7 use three
clutch shoes; cll other models use six clutch
shoes.

The clutch rotor (spider) on early produc-
tion C-5 saws is keyed to the crankshaft.
and has a spacer between the rotor and
shoulder on crankshaft. Service rotor will
be threaded; discard the keys but reiain
spacer when installing new type threaded
rotor. Late preduction model C-5 saws and
all other saws will have threaded rotor,
but are not fitted with a spacer between
rotor and shoulder on crankshaft.

To remove clutch on early medel C-5 saw,
pull the rotor from the crankshaft. On all
other models hold crankshaft from turning
and turn clutch rotor in a clockwise direc-
tion. If Homelite tools are not available,
suitable spanner wrenches may be used.

TRANSMISSION (C SERIES). A planetary
gear transmission is used on models C-52G,
C-71G and C91G and a planelary drive
kit is available to convert C Series direct
drive saws lo gear drive. Refer to exploded
view in Fig. HLS7.

CHAIN SAWS

To disassemble gear drive unif, drain oil
from housing and remove screws (5); then,
pull unit from housing (16). Hold drum (2)
from turning by hand or in a threejaw
chuck and turn sun gear (12) in a clock-
wise direction with Homelite tool No.
A-23696 or suitable spanner wrench, Insert
two Y% x 2 inch dowel pins in camier
(11), hold chain sprocket from turning (use
of Homelite sprocket locking fixture No.
A-23713 is suggested) and turn planet car-
rier in o counter<clockwise direction with
pry-bar against the dowel pins.

Needle bearing (1) can be removed from
blind hole in clutch drum (2) with Snap-On
puller A.-78 or equivalent teol. Press on
lettered end of bearing cage with Homelite
tool No. 23726-A or other suitable bearing
tool to install new bearing in drum, Needle
bearing (10) and seal (9) in planet gear (11)
can be pressed from gear with Homelite
tool No. 23725-A; press new bearing in from
threaded side of gear with short end of
tool No. 23725-A and press new sedal in with
lip towards needle bearing with Homelite
tool No. 23726-A.

To remove ball bearing (14) and ring gear
(15) from housing (16), heat finned area of
housing until bearing can be removed by
tapping housing against bench. Then, heat
housing until ring gear can be removed.
Always be sure to remove bearing first
and Install last with as little heat as
pessible.

Reassemble by reversing disassembly se-
quence. Hefill gear housing with SAE 90
gear oil.

TRANSMISSION (XP SERIES). Model XP-
1100 and XP-1130 saws are equipped with
& gear transmission as shown in Fig. HL58.
Except for renewal of the crankshaft needle
bearing, transmission can be serviced aiter
cover (67) is removed.

Fig. HL56 — Exploded view of direct drive clutch of Model C-5 and related parts, Same clutch rotor (spider) and shoe assembly 40,

41 & 42) are used with planetary gear drive shown in Fig. HL57. Rotor is threaded to crankshaft on C-7, C-9 and late production C-5

saws; keys (43) are not used on models with threaded spider. Spacer (45) is used on early production C-5 saws only. Six clutch shoes

(42) are used on C-9, C-91 and late production model C-7: three shoes are used on C-5, C-51 and early production C-7. Six clutch
shoes are required on all models with planetary gear drive.
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Remove this pin If
drive cose does not
have motlng hole

1. Needle bearing 8, Gasket 16. Ring gear

2. Clutch drum 9. Planst carrier seal 16, Gear housing

3, Thrust washer 10. Needle bearing 17. Lock nut

4. Chain sprocket 11, Planst carrier & gears 18, Adjusting pin

5. Housing cover screws 12, Bun gear 10, Adjusting screw
0. Housing cover 13, Thrust washer 20, Oil filler cap

7. Garlock seal 14. Ball bearing 21. Gasket

Fig. HL57 — Exploded view of planetary drive unit that is used on C Series saws. When planetary drive is installed, a formica thrust
washer should be installed between drum (2) and clutch rotor instead of steel thrust washer (39—Fig. HL56).

. Gear housing
0il seal

Needle bearing
. Bushing

. Ol fiiter (nuto)
. 01l lina

DW=IT e

. Ol tilter (manual)
11, Flange bearing
14. Plunger and gear
14, O ring

16, Ball bearing

1, iller eap

17, Gaskat

21, Cam serew

22, Gualet

24, Bpacer

24, Ofl pump housing
&0, Worm gear

27, Sprocket shaft
428, Idler gear post
40, Snap ring

41, ldler gear

42, Ball bearing

a3, Nut

44, NMetnining ring
07. Houslng cover
068, Pipe plug

€9, Nut

70. Washer

71. Clutch cover

72, Clutch spring
T74. Qlutch splder

74, Cluteh shoe

76, Thrust washer
T6. Clutch drum

77. Sleeve baaring

2l

Fig. HL58—Exploded view of gear case assembly used on models XP-1100 and XP-1130, Refer to Fig. HLE8A for view showing op-
posite side of gear case and chain drive sprocket. A Ys-inch thick spacer (23) is used with XP-1100 models having a 11/16-inch wide
worm gear (25); do not use spacer if a 13/16.inch wide worm gear is used. Ratios of 2:1 and 3:1 can be obtained by changing gear
{35) and repositioning idler gear assembly to accomodate the different gear diameter. The 2:1 ratio gear has 42 teeth and the 3:1 ratio

NOTE: Effective with model XP-1130 serial
No. 2188219, geor case is venied through
drilled sprocket shaft instead of through hole
in gear case. Also, the chain ciler reservoir
is vented through the filler cap instead of
through hole in reservoir., When installing
the late type gear case (Homelite part No.
A63398-B) in model XP-1100 or in model XP-
1130 prior to serial No. 2188218, a new
drilled sprocket shaft (part No. 59277-A) and
vented chain oiler filler cap (part No.
AB3717) must also be insiglled. When in-

gear has 64 teeth.

stalling drilled sprocket shaft in early type
vented gear case, it is recommended that
the tronsmission vent heole in gear case be
plugged.

To service fransmission, drain oil from
chain oil tank and transmission case.
then remove handlebar and cover (67). Tap
cover lightly, if necessary, to loosen cover.
Install a Y-inch lock pin through hole in
bottom of blower housing to hold flywheel
then use a spanner wrench (Homelite A-23369)
and turn clutch clockwise to remove it from

crankshaft. See Fig. HL59 and HLE0. Thrust
bearing (75) and clutch drum (7€) can now
be removed. Drum sleeve bearing (77—Fig.
HL58) can be removed if necessary. Tum nut
{33) clockwise lo remove and lift idler gear
assembly (31) off idler post (28). Bearing
(32) can be removed from idler gear after
removing snap rings (30). Remove retaining
ring (34) and pull sprocket gear (35) from
sprocket shaft {27). See Fig. HLE1.

NOTE: Sprocket shaft gear can be re-
moved without removing idler gear should it




Fig. HL59—When removing clutch spider,

use lock pin (LP) inserted as shown and

turn clutch spider clockwise using a span-

ner wrench (S). Homelite number for
spanner is A-23969.

be necessary for service only on the sprocket
gear, sprocket shaft and bearings or the auto-
matic chain oiler pump (OP) which is located
behind the sprocket gear,

To remove the sprocket shaft, unbolt and
remove the oil pump housing and discard
the two "O" rings (14—Fig. HL58). Hold
sprocket (§7—Fig. HL 58A) from turning and
remove nut (60), outer washer (58), sprocket
and keys and inner washer (56), then push
sprocket shaft from gearcase. Spacer (23—
Fig. HL58) and worm gear (25) can now be
removed from shaft.

NOTE: Spacer (23) is used with a short
(11/16-inch long) worm gear (25) which was
used in some saws. Do not use spacer in
the saws which have a 13/16-inch long
worm gear. For information on chain ciler
pump, refer to Automatic Chain Qiler sec-
tion.
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Fig, HL58A—YVYiew show-
ing chain drive sprocket
and manual oiler pump
components removed from
model XP-1100 and XP-
1130 gear case. Refer to
Fig. HL58 for exploded
view of gear case assem-

3. Gear case

6. Bushing

44. Bracket

49, Bellcrank

40, Thrust washer
1. Check ball

42, Spring

33, Gasket

. Cap

i, Spacer

6. Washer, inner
§7. Sprocket

8. Keys

50, Washer, outer

Fig. HL60—View of XP-

1100 transmission with

cover off and clutch as-
sembly removed,

31. Idier gear

&5, Sprocket gear
G0, Nut

T0. Washer

71, Cluteh »over
T2. Clutch spring
73. Clutech

T4. Cluteh shoe
5. Thrust washer
70, Cluteh drum

Fig. HL61—View of gear-

case with clutch, idler

gear and sprocket gear
removed,

Clutch assembly
. Tdler gear assy.
Idler gear post

. Sprocket gear

. Oil pump (chain)

M- 0

CHAIN SAWS

If sprocket shaft outer (pilot) bearing re-
requires renewal, heat cover (67) until bear-
ing will drop cut. To remove sprocket shaft
inner bearing, remove oil seal and press
bearing out toward clutch side of gearcase
using Homelite tool No. 23228, or equivalent.

If crunkshaft needle (main) bearing (5—
Fig. HLSB) is to be renewed, remove gear-
case and using Homelite tool No. 23931-3,
press bearing out toward clutch side. When
reinstalling bearing, install from engine side
of gearcase and press only on lettered end
of bearing. Use protector sleeve, Homelite
No. 23963, over crankshaft when installing
gearcase to engine,

Reassemble by reversing disassembly pro-
cedure, Use new oil seals and install with
open side next to bearing. Use new "O"
rings between gearcase and oil pump hous-
ing. Use Loctite on idler gearing retaining

[ONUD S3]AIS5 MDS |
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Fig. HL64—Exploded view of C Series Fairbanks-Morse starter, Friction shoe (11) com-
ponents are not available separately; however, if unit has been disassembled, refer to Fig.
HL64A for reassembly. Baffle (17) is integral with housing on late production units.

-
-

i
T

. Btarter housing
. Btarter rope

. Rewind spring
. Btarter pulley

9, Brake washer
10, Fiber washer
11, Friction shoe
12, Spring
13, Washer

14,
15.
1.
17.

Snap ring
Starter cup
Rotating screen
Baffie

CAUTION
INSTALL THIS END
LLEY

19, Fan housing
20, Flat washer
21. Lock washer
22, Flywhesl nut

Fig. HL65—Exploded view of overrunning bearing starter used on medels C-51, C.71,
C-91, XP-1000 and XP-1100 and early models XP-1020 and XP-1130, Refer to Fig. HL64
for Fairbanks-Morse starter used on models C5, C-7 and C-9 and to Fig, HL&6 for ratchet
starter used on model XP-1020 automatic and late model XP-1020 and XP-1130 saws.

=) e L3 13

. Btarter cover
. Rope bushing
. Starter rope

. Rewind spring

8. Thrust washer
1. Rewind spring lock
10, Starter pulley
11. Pulley bushing

12,
13.
14,
15.

Thrust washer
Socket head screw

Overrunning bearing 18,
19. Motary screan

Flywheel nut

R meotvk s

1. Lock washer
17, Inner rance for (14)

Dlower housing

Fig. HL66 — Exploded
view of rewind starter for
2000 model
Starter for models XP-
1020 Automatic and |ate
models XP-1020 and XP-

series,

1130 is similar.

. Starter cover

Rope bushing

. Bpring bushing

Starter rope
Hand grip

. Inzert
. Inner spring

shield

. Rewind spring
. Ouler spring

shield

. Spring lock

. Btarter pulley

. Starter cup

. Retaining washer
. Self locking

SCTew

i. Sawdust shield
. Alir screen

. Fan housing

. Spacer

. Crankshaft nut
. Flat washer

. Pawl stud

. Starter pawl

. Washer

. Pawl spring

. Rotor (flywheel)

Homelite

Fig. HL64A—Fairbanks-Morse friction shoe

unit is serviced as complete assembly only.

However, if unit has been disassembled,

it must be reassembled as shown. Refer to

Fig. HL&4 for complete view of Fairbanks-
Morse starter,

nut and tighten nut to 200 in.lbs. torque,
Tighten clutch spider and nut (69) to a
minimum of 300 in.lbs. torque and sprocket
nut to 250 in.-lbs. torque.

REWIND STARTER. A Fairbanks-Morse re-
wind starter is used on models C-5, C-7 and
C9. Install friction shoes on brake lever
as shown in Fig. HL64A if unit was disas-
sembled. The friction shoe cand lever unit
is available for service as a complete
assembly only. Refer to Fig. HL64 for com-
plete starter exploded view.

Models C-51, C-71, C-91, XP-1000 and
XP-1100 and early models XP-1020 and
XP-1130 are equipped with an overrunning
bearing type starter as shown in the ex-
ploded view in Fig. HL65. Be sure to note
that bearing (14) must be installed with end
lettered “LOCK” towards rope pulley (10).

All 2000 models, late model XP-1020 and
XP-1130 saws (after serial No. 2359237) and
model XP-1020 Automatic saws are equipped
with a ratchet type starter as shown in Fig.
HL66. :

AUTOMATIC CHAIN OILER KIT. Refer to
Fig. HLE7 for exploded view of automatic
oiler kit that can be installed on direct
drive Series C and models XP-1000 and XP-
1020 saws. If early C-5, C-7 or C9 drive
case does not have an "L"” shaped oiler
passage with o screw plug in the channel,
a new lype drive case must be installed
to install the oiler kit, The manual chain
oiler system is not affected by installation
of the automatic oiler kit and can be used
to supply exira chain lubricating oll in
special cufting situations.

The drive pin (7) must extend 25/64 to
13/32-inch, and must engage the drive slot
in clutch drum (1). Under normal conditions,
use Homelite Bar and Chain oil or SAE 30
motor oil in reservoir. In cold weather, dilute
oil with kerosene as necessary to keep it
flowing through pump. Oil filter (24) can be
cleaned after removing cover (28).

AUTOMATIC CHAIN OILER. Mcdels XP-
1100 and XP-1130 gear drive saws are
equipped with an automatic chain oiler
system and pump for this sysiem is located
inside the gear case; refer to Fig. HLBI.
Automatic chain oiler pump on direct drive
XP-1020 and 2000 models is mounted on
drivecase behind the chain sprocket and
clutch assembly; refer fo exploded view in
Fig, HL88.
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FROM OIL CHANNEL
BEFORE INSTALLING
OILER

R VED
FROM SAW

1, Cluteh drum

2, Needle bearing

3. Thrust washer

4. OIl senl shield

. O1l seal

. Worm genr plug

7. Worm gear pin 14, Elbow 20. Gasket

8. Worm gear 15, Cotter pin 21. Cam scraw

§. Thrust washer 16, 0" ring 23, Oil line

10, Guidebar ndjusting 17. Pump plunger a4, Of filter
pin 18. Expansion plug &5, Gasket

111, Oiler housing 19, Oil filler cap 20, Cover

Fig. HL67—Exploded view of automatic chain oil kit available for Series C chain saws.
If drive case does not have "L shaped ociler passage as shown with a screw plug in the

channel, a new drive case must be installed.

, Ol reservoir
. Ol plekup
Flexible tube
OGasket

Spring

Connector

Qil line

. Plunger (manual)

emanansen

10, *'O" ring 31. Worm gear
11, Drivecase 32. Thrust washer
12, Seal 35. Spike

13, Needle bearing 30. Inner plats

15. Filler eap 37. Outer plate

1, Gasket 42, Inner race

17, Check valve eap 43, Sprocket & drum

18, Gasket 44. Needle bearing
19, Bpring 47. Thrust washer
20. Check ball 48, Clutch shoes
21, Cam screw 40, Clutch spider

22, Gasket G0, Cluteh springs
24, Flange bearing n1. Clutch cover
25, Plunger & gear 52, Washer

26. "0 rings 533, Nut
28. Pump housing 4. Drivecase cover
30. Felt seal §6. Bar adjusting pin

CHAIN SAWS

Fig. HL67A—View showing operation of
automatic chain oiler pump., Worm (W)
mounted on crankshaft or sprocket shaft
turns the plunger (P). As the plunger
turns, it is moved back and forth by the
cam groove cut in plunger riding on the
cam screw (C). Flats on piston end of
plunger act as inlet and outlet valve as
the plunger turns past inlet and outlet
ports.

To service pump on gear drive models,
drain chain oil tank and transmission case,
then remove cover (67—Fig. HLS58). Remove
retaining ring (34) and pull gear (35) from
sprocket shaft (27). Unboelt and remove pump
body (24) from gearcase. Discard “O" rings
(14) and use new during installation. Pump
plunger (13) can be removed from body after
removing the flanged bearing (11).

If necessary to remove worm (25) re-
move chain sprocket and spacer (55), push
shaft from gearcase and remove spacer (23)
and worm (25) from shaft.

NOTE: Spacer (23) is used only with a
short (11/16-inch long) worm which was
used in some saws. If saw is equipped with
a long (13/16-inch long) worm, the spacer
is not used.

To service pump on direct drive models,
first remove the clutch assembly, clutch drum
and sprocket and the drive worm (31—Fig.
HLES). The pump can then be removed from
crankcase cover (11).

Clean and inspect all parts and renew
parts as necessary. Reassemble by revers-
g the disassembly procedure,

Fig. HL68—Exploded view of model XP-1020 Automatic chain ciler pump and related parts; 2000 models are similar except for ball
bearing main instead of needle bearing. Refer to Fig. HL67A for view showing pump operation.
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MODEL COVERAGE

Chain Saw Design
Model Features
AL B U A T E e e e A,C,D,H,]
b BTl e I M B,C.D,H. K
XIAB00AM ocuniviianaiivaesie B,C.D.H.L
r R L o e R R e e B,C,E.H,L
KLBTI0 v v o waims et marein s wismmiaiyiains B,C,D,H L
LTS st aren- i Vit e sl i B.C.EHL
EESNOEL o7 rvaa s T e T B,C.,D.H.K
NLADO0ERM .. ooniainssmmeesina B,C,D,H,L
3 & 1 o b R e e ey e e P A T A,C,D,H,J
KUBOT: .1 s e sesmaemeyiseedt B,C,D.G,HL
XLONAE: oo vrainassiomimessaive B,C,D,G, HK
XL-B03EAM ......oonnvvnanans B.C.D,G.H.L
T e e E el B,C,F.G,HL

DESIGN FEATURES CODE
A-—Displacement, 4.71 cu. in.; beore, 2 in.;
stroke, 1'2 in.
B—Displacement, 5.01 cu. in.; bore, 27 in.:
stroke, 1'% in.
C—Pyramid reed type intake valves, 4 stain-
less steel reeds.
D—Conventional type flywheel magneto.
E—Solid state (transistorized breakerless) fly-
wheel magneto.
F—Capacitor discharge (CD) solid state mag-
neto.
G—Decompression valve (Simplex starting).
H—Direct drive.
J— Manual chain oiler only.
K—Aulomatic chain oiler only.
L—Automatic and manual chain oiler.
NOTE: Either a conventional flywheel type
magneto (D) or a later type capacitor dis-
charge magneto (F) can be installed as
service replacement for earlier solid state
(transistorized) magneto (E).

MAINTENANCE

SPARK PLUG. A Champion model CJ-6
spark plug is used for all models. For
heavy duty operation, a Champion UJ11G
gold-palladium tipped spark plug can be
used, though it will be necessary to pull the
plug wire further out of the retaining clip
in air box, Set electrode gap to 0.025 on all
models.

CARBURETOR. Except as clternate instal-
lation on mode! XL-801, Tillotson series HS
dicphragm type carburetors with integral
fuel pump are used. Refer to Fig. HL75 for
exploded view of typical Tillotson series HS
carburetor, and to Fig. HL 77 for exploded
view of Walbro model SDC-3 corburetor
used on some XL-901 units.

For initial adjustment on all models, back
idle speed adjustment screw (see Fig. HL76)
out until it clears throitle stop, then turn
screw in until it contacts stop plus ¥4-turn

. Throttle disc
Fuel pump cover
Fuel pump
gasket
B. Fuel pump
diaphragm
9. Fuel screen
0. Throttle shaft
retainer
11, Gasket
12. Governor valve
14. Choke shaft
lever
15, Choke shaft
15A. Choke shaft
& lever
Choke detent
spring
17. Choke detent
plunger
18, Choke dise

sisw

Homelite

. Fuel negdle

vilve

20, Laver spring

21, Dinphreagm
lever

22, Lever pin

2% Pin retaining
Hernw

24, Fuel dinphragm
Housket

25, Fuel metering
diaphragm

20, Diaphrengm
cover

A7, Expansion plag,
amall

28, Ietalning ring

20, Channel sereen

40, Expansion
plug, Inree

1. Springs

A2, Main fuel
needle

33, Idle fuel
needle

4. Throttle shoft

35, Throttle return
apring

Fig. HL75—Exploded view of Tillotson series HS carburetor; refer to Fig. HL77 for

Walbro carburetor. Some models use a one-piece choke shaft and lever (15A) which

extends out through grommet in side of air box; refer to Fig. HL79A. Governor valve

(12) used on some models limits engine speed when not under load; valve opens at high
speed to admit more fuel, thus preventing leaning out and overspeeding.

additional. Open idle mixture adjustment
(LO Speed) needle and main mixture adjust-
ment (HI Speed) needle one full turn each.

Make final adjustments with engine warm
and running. Adjust idle mixture needle so
that engine idles smoothly; then, adjust idle
speed screw so that engine idles at just
below clutch engagement speed (approxi-
mately 2600 RPM). Readjust idle mixture if
necessary.

To set moin mixture odjustment needle,
jom chain in o cut so that clutich slips,
turn main mixture needle in until engine
falters, then back needle out (about '4-turn
clockwise) until engine carries a full clutch-
slipping load. With main mixture needle so
adjusted, check engine acceleration. If en-
gine will not accelerate smoocthly, open
main mixture needle a small amount at a
time until engine will accelerate smoothly.

Cn models with Simplex starting system
(decompression valve and adjustable start-

_IDLE SPEED
CADIUSTMENT \
- SEREW. = 51§ MIXTURE
; - ADJUSTMENT
“{L0 SPEED) NEEDLE =~

Fig. HL76—Drawing showing locations of
fuel mixture adjustment needles, idle speed
needle and throttie stop lever.

ing speed), speed at which engine runs with
throtile latch engaged can be adjusted by
turning eccentric throttle trigger pivot pin
(26—Fig. HL72 or 24— Fig. HL79A).
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1. Throttle shaft
2, Throttle return
spring
. 1die fuel needle
. Main fuel needle
Frivtion springs
Chiannel plugs
. Choke detent
spring
#, Choke detent ball
1), Choke dise
1. Choke shaft &
lever
12, Throttle shaft
clip
13. Fuel screen
14. Fuel pump
dinphragm
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When servicing Tillotson series HS car-
buretor, refer to exploded view in Fig., HL75.
Slide screen (8) from bore to clean or renew.
I} passages are choked, plugs (27 and 30)
may be removed for cleaning purposes. Drill
a Ye-inch hole through large plug (30) and o
-L.inch hole through small (nozzle) plug (27).
then pry plugs from bores. NOTE: Carefully
drill the holes so as not to damage carbure-
tor body: drill should be controlled so that
it will just break through the plug. Install
new Welch plugs after cleaning carburetor.
Bend diaphragm lever, if necessary, so that
lever is flush with floor of diaphragm cham-
ber.

To overhaul Walbro carburetor, refer to
exploded views in Fig. HL77 for guide to
disassembly and reassembly. Adjust fuel
diaphragm lever (25) by bending as neces-
sary so that lever is flush with bosses cast
on ccrburetor body at each side of lever.
Plugs (28 and 29) can be removed if neces-
sary as outlined for Tillotson carburetor in
preceding paragraph. NOTE: Do not blow

— o n

Fig. HL77—Exploded view of Walbro series SDC carburetor; refer to Fig. HL75 for compressed air through main nozzle check
Tillotson carbureto. Inset box at right shows view from bottom of carburetor. Plugs (6) valve of Walbro carburetor. 1f valve has
close off channels used for accelerator pump pulse and fuel passages; accelerator pump

is not used for this series of chain saw engines.

15, Dlnphragng diaphragm cover 21, Inlet needle 26, Lever pin

Enaket uy. Mﬁ-le]rlm: valve 2%, Lever spring
16, Fuel putup cover diaphragm 24, I'in retaining 28, Expansion plug
14, Throttle disc 21, Diaphragm sCrew 0, Expansion phis DEPRESS HERE THEN P‘.’SH
M, Moetering pngiet 5. Motering lever NEEDLE HERE

L
» 4 J F‘_E4 ':::ﬁ'.'&:
G
PRY UP HERE
LOW o

Fig. HL78A—Drawing showing proper ad-
justment of metering diaphragm lever.

I

. Retaining plates 29, Pump body
. Gasket 31, Pump plunger

Fig. HL78—Expled
XL-800 is not equ

ed view of air box and handle assembly for early model XL-700, Model

ipped with manual oiler pump (items 24 through 31) and operating

2
3. Inlet valve reeds 30. Plunger spring
4
]

. Elbow &

40" ring

reed seat . Bushing
7. Gaskets ., Oflar lever
8. Spacer . Lock spring
9, Fusl tube 37. Throttle latch pin

10. Carburator assy.

12. Choke rod

13, Cover nut

14, Air filter cover
15. Retaining ring
16, Fillter element
17. Gaskei

19. Air deflector
20. Boot

21. Throttle rod
24. Chack valve

. Handle cover

. Snap ring

. Throttle trigger
. Choks button

. Grommet

. Throttle hondle
. Rubbar bumper
. Plug (X1-800)

. Plug (XL-800)
. Gaskat

. Cylinder gaslet

lever (34 ond 54) although late model XL-800 has provisions for installing same. Model e §2- Iala speetl soraw
XL-850 and late models XL-700 and XL-800 have "Delrin” pyramid reed seat which does 37 Giiline O
not use reed retaining plates (2) and screws: refer to Fig. HL79. 28. Check valve & shaft

i
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Fig. HL79—On models XL-901, XL-903 and XL-904, choke is actuated by bellcrank (64)
mounted on shaft (58) and manual chain ciler pump body (38) is mounted on air box
near handle, Compression release lever (42), on models so equipped, is operated by
throttle latch (29. Refer to Fig. HL79A for view showing later type single lever choke

system.
10, Carburetor 2R, Spring 37. Compression 07. Choke lever
11, Cholke link 20, Throttle lateh pin spring 58, Choke shaft
21, Throttle rod 30, Throttle Inteh pin 38. Oil pump body WM. Grommet
22, Grommet 41, Bpring 41. Lever clamp 00, Tdle speed serew
24, Throttle trigger 43, Ofler button 42, Valve lever G2, Bushings
25, Snap ring 34, Ol pump plunger 43. Plnte i3, Spacer sleeve
26. Hocentrle pin 33. Bhaft "0 ring 44. Air box (throttle 4. Choke hellerank
27, Handle cover A6, Plonger "0 ring handle)

Fig. HL79A—VYiew show-
ing late type air box
(throttle handle) and car-
buretor with single lever
choke system. Plugs (37,
38 & 39) allow late type
throttle handle to be used
on both late type and
ier units.

10. Carburetor

20. Throttle rod

21. Grommat

22, Throttle trigger

23. Snap ring

24. Eccentric pin

25. Handle cover

26, Spring

27. Throttle Iatch

36. Air box (throttle handle)
37. Plug, choke rod hole
38. Plug, cross shafl hole
9. Plug, chokle lever hole
41. Grommet, choke lever
52. Grommet, fuel needle
5d. Idle stop screw
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been removed or damaged, it will be neces-
sary to install a check wvalve repair kit
(Homelite part No. 65386) using a special in-
stallation tool (Homelite tool No. 24173).

New service replacement carburetor may
not have choke mechanism components, in
which case it will be necessary to remove
choke mechanism parts from old carburetor
and install them in new corburetor, or ob-
tain new choke mechanism parts. New air
box (throttle handle) of latest type has holes
drilled and plugged for different type choke
operating mechanism; remove the plugs ap-
plicable to particular type of choke oper-
ating system of unit being repaired.

MAGNETO. Three different types of mag-
netos ore used, All models except XL.B50,
XL-875 and XL-904 are equipped with a
conventional flywheel type magneto. Mod-
els XL-850, XL-875 and early XL-904 are
equipped with a transistorized breakerless
magneto. Late model XL-904 units are
equipped with a capacitor discharge (CD)
magneto. Either the conventional type mag-
neto or the capacitor discharge magneto are
available as complete assemblies for service
replacement of the solid state magneto. Re-
fer to appropriate following paragraph for
service information on each type magneto.

CONVENTIONAL (BREAKER POINT) MAG-
NETO. Refer to Fig. HL81 for exploded view
of magneto, Breaker points and condenser
are accessible after removing starter hous-
ing, flywheel and breaker box cover. Adjust
breaker point gap to 0.015, Condenser ca-
pacity should test 0.018-0.022 md. Ignition
timing is fixed at 30° BTDC. After reinstall-
ing flywheel, check armature air gap which
should be 0.005-0.007. To adjust air gap,
turn flywheel so that magnets ore below
legs of armature core and place plastic
shim (Homelite part No. 23987) between arm-
ature and magnets. Loosen then tighten
armature retaining screws and remove shim.
Refer to coil test specifications following
FUNDAMENTALS section of this manual.

SOLID STATE (WICO) MAGNETO. Refer
to Fig. HLB2 for exploded view of the golid
state (transistorized breakerless) magneto
used on Models XL-850, XL-875 and early
XL-904. NOTE: Some of these models may
be equipped with service installed conven-
tional flywheel type magneto or later ca-
pacitor discharge type magneto.

To check the sclid state magneto, dis-
connect spark plug wire, turn ignition switch
on and crank engine while holding terminal
about Y-inch away from ground (engine
casting) and check for spark as with con-
ventional magneto. If no spark occurs, refer
to the following inspection and test proce-
dure:

Visually inspect rotor (flywheel) for dam-
age. Check for broken or frayed wires and
make sure the primary coil wire terminal is
not shorted out to magneto ignition coil
armature.

57




Homelite

IGNITION
COIL LEAD

GROUND LEAD

TRIGGER COIL BACK PLATE

( GROUND)

Fig. HL81 — Exploded
view of conventional fiy-
wheel type magneto. Coil
clip retaining screw loca-
tion is shown by letter
**B”. Condenser lead and
ignition coil primary lead
are attached to terminal
bleck (28) at "D". Refer
te Fig. HLBZ for solid
state magneto or to Fiqg.
HL84 for capacitor dis-
charge magneto.

23, Rotor (flywheel)

25, Breaker point
set

28. Clip

27. Washer

28, Terminal block

20, Breaker box
cover

30, Gasket

81. Felt retainer

32, Cover spring elip

34. Back plate

35. Crankshaft seal

38, Roller benring

37. Rotor key

38, Coll core
(armature)

42, Clamp

43, Condenser

45, Ignition eoil

46, Coll retaining clip

48. Ground lead

49, Ignition switch

50, 'ON-OFF" plate

51. Spark plug
terminal

52, Spark-plug wire

Fig. HL82 — Exploded
view of solid state
(breakerless) type fly-
wheel magneto. Refer
also to Fig. HL83. Refer
to Fig. HL81 for conven-
tional type magneto or to
Fig. HL84 for capacitor
discharge magneto.

23, Rotor (flywheel)

24. Back plate &
trigger cail
assembly

. Crankshaft seal

. Condanser & awlitch

. Dust eap

. Roller bearing

. Rotor key

. Spark plug wire

. Spark plug

terminal

. Ignition switch

“ON-OFF"' plate

. Ground lead

40, Caoil core

(armature)

41. “D"" washer

42, Nylon elamp

45, Coll clip

46. Ignition coil

BES SRERENR

Fig. HL83 — Drawing
showing points for ohm-
meter test lead connec-
tions for checking solid
state magneto trigger
coil, condenser and switch
box. Refer to text for
procedure and specifica-
tions,
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To test the ignition coil, disconnect the
wires at terminal (42) and test coil accord-
ing to tester procedure. Specifications for
testing ignition coils are given on page fol-
lowing FUNDAMENTALS section of this
manual.

Renew the ignition coil if found faulty and
again check for spark. If no spark then
ocecurs or if ignition coil checked OK, pro-
ceed as follows:

Remove the flywheel and again check
for broken or frayed wires. If no defect
is noted, remove the screw attaching con-
denser to magneto back plate and be sure
condenser is not touching back plate or
other ground, Push a pin through the con-
denser lead and using condenser tester,
check for short, series resistance and ca-
pacity; condenser capacity should be 0.16-
0.20 mid. If condenser is faulty, renew the
switch box and condenser assembly. If con-
denser tested OK, proceed as follows:

Disconnect coil primary (D—Fig. HL82) at
terminal and disconnect switch box ground
lead (see Fig. HL83). Remove the screw al-
taching condenser to back plate and be
sure condenser is insulated from any ground.
Be sure the switch box ground lead and ig-
nition coil lead are not touching anything
and connect leads of an ohmmeter to the
two leads. Meter should read either be-
tween 1 megohm and infinity or between
5 and 25 ohms; with chmmeter leads re-
versed, reading should be opposite that of
preceding test. That is, if first reading ob-
tained was 5-25 ohms, second reading
should be 1 megohm to infinity. If chmmeter
readings are not as specified, renew the
switch box and condenser assembly. If
switch box tested OK, test trigger coil as
follows:

Connect one chmmeler lead to connector
between switch box and trigger coil and
other ohmmeter lead to back plate (ground).
Reading should be either between 0 to 85
chms or between 85 and 150 ohms. Reverse
the leads; second reading on ohmmeter
should be opposite first reading., That is,
if first reading was in specified range of
0-85 ohms, second readng should be with
range of 85-150 ohms. Then, connect the
ohmmeter leads to unused terminal of trig-
ger coil and to magneto back plate. Ohm-
meter reading should then be 20 to 26 chms.
If trigger coil does not test within specifi-
cations, renew the magneto assembly.

When reassembling magneto, check back
plate and remove any sharp edges, especi-
ally where wires may contact the back
plate, Be sure the “D" washer (41—Fig.
HL82) securing the plastic clamp (42) is
correctly positioned. Be sure all leads are
in place and that terminal connection (42)
is parallel with armature core. Be sure the
back plate iz clean and check all screws
for tightness,

CAPACITOR DISCHARGE (CD) MAGNETO.
Refer to Fig. HLB4 for exploded view of the
capacitor discharge (CD) magneto used on
late model XL-904: magneto is also avail-
able as service replacement of solid state
magneto used on models X1-850, X1-875 and
early XL-504.

NOTE: Refer to page 86 for explanation of
magneto operation.
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METAL OBJECT ACROSS TRIGGER

TRANSF. TERMINAL
TRIGGER POLE PIECES

, GROUND CONNECTION /

GEN. TERMINAL

Fig. HL8B4 — Exploded
view of Phelen capacitor
dicharge type magneto
first used on medel XL-
904 and available for
service replacement of
magnetos used on models
XL-850, XL-875 and early
XL-904.

. Connector to “Gen."”
terminal

Connector to “"ON-OFF"’
Magneto rotor (flywheel)
Dust cap

Tgnition module

Back plate

High tension wire &
terminal

. Transformer coil
Generator caoil &
armature

pissao @

==

Fig. HL85—Drawing showing volt-ohmmeter connections to ignition module (3—Fiq.

HLB4) for checking module. It should be noted that this is not a conclusive test and

module should be renewed in event of speglhilure when other magneto components
test 5

The capacitor discharge magneto can be
considered OK if spark will jump a 3&-inch
gap when turning engine at cranking speed.
If magneto fails to produce spark, service
consists of locating and renewing inopera-
tive unit; no maintenance is necessary.

To check magneto with volt-chmeter, pro-
ceed as follows: Remove starter housing and
disconnect wire from ignition switch. Check
to be sure there is no continuity through
switch when in "ON" position to be sure a
grounded switch is not cause of trouble and
inspect wiring to be sure it is not shorted.
CAUTION: Be sure that storage capacitor is
discharged before touching connections; flip
ignition switch to "OFF" position or ground
switch lead (S).

Resistance through secondary (high ten-
sion) winding of transformer coil should be
2400 to 2900 ohms and resistance through
primary winding should be 0.2-0.4 ohms.
Connect chmmeter leads between high ten-
sion (spark plug) wire and ground, then be-
tween input terminal and ground. If trans-
former coil does not test within specifica-
tions, renew ceoil and recheck for spark
at cranking speed. If magneto still does not
produce spark, check generator follows:

Remove rotor (flywheel) and disconnect
lead from generator to generator (G) terminal
on module (3) and switch lead (S) at ignition
sgwitch, Connect negative lead of chmmeter
to ground wire from generator and the posi-

tive lead of chmmeter to generator (G) wire.
The ohmmeter should register showing con-
tinuity through generator. Reverse leads from
chmmeter; ohmmeter should then show no
continuity (infinite resistance) through gen-
erator. Renew generator if continuity is
noted with ochmmeter leads connected in both
directions. A further check can be made
using voltmeter if continuity checked cor-
rectly. Remove spark plug and reinstall rotor
leaving wire (G) from generator discon-
nected. Connect positive (red) lead from volt-
meter to wire (G) from generator and nega-
tive (black) lead of volimeter to magneto
back plate: wires must be routed so that
starter can be reinstalled. A firm pull on
starter rope should spin engine at about
500 RPM and wvoltmeter should show mini-
mum reading of 4 volts. If both generator
and transformer coil lested OK, a foulty igni-
tion module (3) should be suspected.

A partial check of ignition module can
be made using ohmmeter. With chmmeter
set to R X 1000 sccle, connect positive (red)
lead of ohmeter to module terminal marked
"Gen." and negative chmmeter lead to mod-
ule ground connection (see Fig. HL85). An
instant deflection of chmmeter needle should
be noted:; if not, reverse ochmmeter leads and
observe needle. If no deflection of needle is
noted with chmmeler leads connected in
either direction, medule is faulty and should
be renewed. If needle deflection is observed,

Homelite

select R X 1 (direct reading) scale of ohm-
meter and connect positive (red) lead to
module terminal marked “Gen.” and place
negative (black) lead against terminal
marked “Trans.”. Place a screwdriver across
the two trigger poles (see Fig. HL85): the
ohmmeter needle should deflect and remain
deflected until the ochmmeter lead is released
from the module terminal. If the desired re-
sultls are obtained with ohmmeter checks,
the module is probably OK; however, as this
is not a complete check and other magneto
components and wiring check OK, renew
module if no ignition spark can yet be
obtained.

LUBRICATION. Engine is lubricated by
oil mixed with fuel. Thoroughly mix oil and
gasoline in separate container. Mix Ya-pint of
Homelite motor oil, or a good grade non-
detergent SAE 30 motor oil, in each gallon
of reqular gasoline.

Fill chain oiler reservoir with Homelite
Bar and Chain cil or a light oil (no heavier
than SAE 30). In cold weather, chain oil
can be diluted with kerosene to allow easier
flow of oil through pump and lines.

The clutch drum and sprocket should be
removed and the needle roller bearing and
inner race be cleaned and greased occa-
sionally.

CARBON. Muifler and cylinder exhaust
ports sheuld be cleaned periodically to pre-
vent loss of power due to carbon build up.
Remove muffler cover and baffle plate and
scrape muffler free of carbon. With muffler
cover removed, turn engine so that piston
is at top dead center and carefully remove
carbon from exhaust ports with wooden
scraper. Be careful not to damage the edges
of exhaust ports or to scratch piston, Do
not attempt to run engine with muffler baf-
fle plate or cover removed.

REPAIRS

TIGHTENING TORQUE VALUES. Tighten-
ing torque values for XL-700 through XL-904
models are as follows: Note: All values are
in inch-pounds; minimum torque value is
given. To find maximum torque value, add
20% to value given,

4/40 Outer spring shield ............... 5
4/40 Reeds toseatl .....uvvviavennnrrnn 5
4/40 Flange bearing, oil pump .......... 5
6/32 Automatic olier pump .....ivueen.n 20
B/32 Connecting rod ...vvvvvauiannernns 55
8/32 Reed—elbow assembly .......... .40
8/32 Throttle handle cover ............. 40
8/32 Coilto back plate ................. 20
10/32 Manual ofler ......oeevevauinines 30
10/32 Pulley to fon housing ............. 50
10/32 Screen to TO1OT .+ .vvvnennneenrsrens 50
10/32 Carburetor to elbow .............. 50
10/32 Muffler cap . .oisvnsareinrssedi a0
10/32 Bearing retainer ................. 55
12/24 Handle bar bracket .............. 80
12/24 Back plate to crankcase........... 80
12/24 Back plate to cylinder ............ 80
12/24 Starter housing .............c.... 80
12/24 Air filter bracket ... ......cc0iveen. 80
Y2/ 20 WG BORY, i s e il ots it 80
12/24 Carburetor chamber .............. 80
12/24 Pawl studs to rotOr +.vvvvvvnnrnnns 80
1/4-20 Hondle bar to bracket .......... 100
1/4-20 Handle bar to crankcase ........ 100
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87. Rotor (flywheel) 101. *'O" ring

key 102. Gaskst
54, Piston & pin 103. Oil pick-up
55. Snap ring lina
56. Piston rings 104, Of1 filter
57. Connecting red 105. Washer

Cap
Gasgket (same a8 37
49—Fig. HLT8)

58. Needle bearing 106.
59. Needle rollers 107,
60, Crankshaft
61, Ball bearing
62, Bearing retaining

acrews
3. Lock washera
G4, Snap ring
5. Back plate

gasket 54
66. O11 filler cap
67. Gasket
08. Fuel filler cap 53
(0, Gasket :
70. Rellef valve S
71, Fuel plekup
72, Tilter element 2
78, ¥lexible line a0
74. Crankcase & {‘\‘)

tank assy. W)
5. Gasket : ‘
76. Cap plug
17. Crankshaft seal 56
78, Pipe plug
81. Blbow fitting
82, Fuel line
83, Gulde bar ntuds
84, Stud retalners

(threaded Inserts)

85, Gasket
86 Cam serew
B7. Gasliet
88. Automatic oller

pump housing "

80, Felt seal

0. Worm gear 108, Gaaket (same as

02, Pump plunger 51—Fig. HL78)
gear 111, Cylinder

§7. Chain oil 112, Spark plug
filter 115, Muffler body

08. Oll lino 117. Baffle

90 Connector 118. Muffler cap 1z

100, OI] tube 119, Shoulder screws

15
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118

Fig. HLB6—Exploded view of typical engime assembly, Some medels are not equipped with automatic chain oiler pump assembly
{items 85 thrcugh 93). Note that to remove the guide bar studs (83), the stud retainers (84) must be unscrewed from crankcase and

tank assembly (74); do not attempt to unscrew the
valve. Fig. HL89 shows later type crankcase with removable fuel tank an

3/8-24 Clutch nut .. .ouvenvensaseosvnns 150
3/8-24 Hotor nUt ....ouevrvnasascannnns 150
1/4-28 Cylinder nulg . ...oevvaveserenes 100
14MM Spark plug ...ovavivenn Y 250
Clutch spider or plate ...... RS 180

RECOMMENDED SERVICE TOOLS. Special
tools for servicing models XL-700 through XL-
904 are as follows:

Tool No, Description & Model Usage
230887  Shim, magneto air gap, all mod-
els except with capacitor dis-
els except with capacitor dis-
charge magneto.
24306  Shim,capacitor discharge mag-
neto air gap.
23955 or Flug, connecting rod bearing in-
23855-1 stallation, all models.
A-23137  Jackscrew, crankshaft and bear-
ing, XI-700 and XL-201 only.
A-23965 Jackscrew, crankshaft and bear-
ing, all models, except XL-700
and XL-801.
23136 Jackscrew body, model XL-700
only.
23138-1 Jackscrew body, all models ex-
cept XL-700 and XL-801.
23136-2 Juckscrew body, model XL-S01
only.
22820-3 Collar, main bearing installation,
models XL-700 and XL-901 only.
228204 Collar, main bearing installation,

all models except XL-700 and XL-
80l.

23759

23971

23972
23957
A-23696

A-23934

A-23841

A-23B41-A

A-23860

23819

23420

23856
A-23862

23848-2

A-23951

Sleeve, crankcase seal protector,
models XL-700 and XL-901 only.
Sleeve, crankcase seal protector,
all models except XL-700 and
X1-901.

Sleeve, crankcose seal installa-
tion, all models.

Plug, crankcase seal installation,
all models.

Wrench, clutch spider, all models
with garter spring type clutch.
Wrench, clutch plate, all models
with late compression spring
type clutch.

Wrench, bar stud retainer re-
mover, models XL-700-800-850-200.
Wrench, bar stud retainer re-
mover, models XL-870-875-901-303-
a04.

Puller, flywheel (magnetc rolor).
all models.

Plug, sprocket bearing, models
XL-700 and others with small di-
ameter bearing.

Plug, sprocket bearing, models
with large diameter bearing.
Plug, back plate bearing and
seal, all models.

Jackscrew, back plate bearing.
all models.

Anvil, back plate bearing, all
models.

Remover, piston pin, piston with
with Spirol pin.

studs. Refer to Fig. HL8SA for XL-903 and XL-904 models with compression relief
d with sawdust shield used in place of gasket (85).

22828  Pliers, piston pin snap ring, all
models except with Rulon plastic
pin retaining plugs.

23846-1 Anvil, crankshaft installation, all
models,

238462 Anvil, back plate bearing, all
models.

24006-1 Aligning plate, crankshaft instal-
lotion, all models.

24304  “Pozidriv"’ screwdriver bit.

24230  “'Pozidriv” hand screwdriver.

CYLINDER. The cylinder bore is chrome
plated. Renew cylinder if chrome plating
is worn away exposing the softer base
metal.

To remove cylinder, first remove the
blower (fan) housing, carburetor and air
box (handle) assemblies and remove the
screw retaining magneto back plate to fly-
wheel side of cylinder. The cylinder can
then be unbolted from crankcase and Te-
moved from the piston.

COMPRESSION RELIEF VALVE. Models
XL-803, X1L-903E, XL-903EAM and XL-904 are
equipped with a compression relief (decom-
pression) valve. The poppet type relief valve
iz mounted in a port adjacent to exhaust
port' as shown in Fig. HL86A, The valve is
opened as throttle lock plunger is depressed
to lock position. If valve fails to close when
throttle lock plunger is released, either re-
move valve and clean using a carbon sol-
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i35, Cylinder

i7. Spark plug

ii8, Gasket

119, Relief valve
70. Copper washer

Fig. HLBSA—XL-903 and XL-904 medels
are equipped with a compression relief
valve (69).

vent or renew the valve assembly. Copper
sealing washer is available separately.

PISTON, PIN AND RINGS. Except for late
model XL-875, all models are equipped with
piston fited with two pinned compression
rings. Desired ring side clearance in groove
is 0.002-0.003; renew the piston if side clear-
ance in top greove with new ring is 0.0035
or more. Recommended piston ring end gap
is 0.070-0.080; maximum allowable ring end
gap is 0.085, Piston, pin and rings are avail-
able in standard size only. Pin and piston
are available, fitted set only.

Late model XL-875 is equipped with pis-
ton having a single head-lund type ("L"
shaped) piston ring with ring locating pin.
Ring end gap at outer edge of ring with
ring in cylinder bore should be 0.010-0.020.
A 1ing end gap of more than 0.020 would
indicate ring is worn and should be re-
newed. Ring side clearance in groove can
be measured only at flat side of ring (side
away from closed end of piston). Desired
side clearance in ring groove is 0.001-0.004.
NOTE: Piston with head land ring should not
be used to renew early model XL-875 piston
with two pinned rings unless a new unworn
cylinder is also installed.

Ditferent methods of retaining piston pin
have been used, Early models were equipped
with piston fitted with nonremovable Spirol
pin through pin boss al exhoust side of
piston and a Waldes Truarc snap ring at
intake side. Later models and service re-
placement piston for early models utilize o
nonremovable snap ring at exhaust side of
piston instead of the Spirol pin. A third
method of relaining piston pin is using
“Rulon” (thermal plastic) plugs thal snap
into pin bore of piston at end of piston pin.

To remove piston pin retained with snap
ring at intake side of piston, remove the
snap ring using special pliers (Homelite tool
No. 22828). On early type piston with Spirol
pin at exhaust side, push piston pin out fo-
wards intake side using slotted remover
(Homelite tool No, A-23351), On models with
snap ring at exhaust side of piston, insert
a ih-inch diameter rod through snap ring
and push pin from piston. On models with
“Rulon” retaining plugs, pry the plugs from
piston, then push pision pin ount.

When installing piston pin, be sure closed
end is towards exhaust side of piston (away
from piston ring locating pin. On models
with snap ring at intake side of piston (all
models except those with “Rulon” plugs), in-
sert snap ring using special pliers; sharp

Homelite

Fig. HL87—View showing different clutches used on XL-700 through XL-904 series of

saws. Refer to Fig. HL88 for assembly of late type (views A & B) clutch shoes (21)

and springs (19) to clutch plate (20 or 24). Clutch shoes should be rencwed in com-

plete sets only to maintain balance of clutch assembly, On models XL-901 and late

XL-700, clutch construction is as shown in View "A". Early model XL-700 clutch is shown

in View "D". Models XL-870, XL-875 and early XL-B00 use clutch shown in View "C".
All other models have clutch as shown in Yiew "B".

16, Needle roller

H. Inner guide bearing
plate 17, Inner race
. Outer guide 18. Inner thruast
plate washer
11. Clutch cover 19, Clutch spring
12. Crankshaft nut (Inte)
13. Fiat washer 10A. Cluteh spring
14. Outer thrust (early)
washer 20. Cluteh plate
15. Clutch drum finta)
& sprocket 20A. Cluteh spider
(early)

edge of snap ring must be out and locate
end gap towards closed end of piston. On
meodels with "Rulon” plugs, use new plugs
when reassembling piston to connecting rod.

CONNECTING ROD. Connecting rod and
piston assembly can be removed after re-
moving cylinder from crankcose. Be careful
to remove all of the 28 loose needle rollers
when detaching rod from crankpin.

Renew connecting rod if bent or twisted,
or i crankpin bearing surface is scored,
burned or excessively wom. The caged
needle roller piston pin bearing can be re-
newed by pressing old bearing out and
pressing new bearing in with Homelite tool
No. 23955 or 23855-1. Press on lettered end
of bearing cage only.

It is recommended that the crankpin
needle rollers be renewed as a set when-
ever engine is disassembled for service.
Stick 14 needle rollers in rod and the re-
maining 14 needle rollers in rod cop with

21. Cluteh shoe 24, Cluteh plnta
(lnte) (late)
21A, Cluteh shoe 25, Outer thrust
(enrly) washer
+t, Cluteh cover 20, Inner race
(late) 27, Inner thrust
22A. Clutch cover wagher
(early) 28, Cluteh drum &
23. Hocket hend aproclket
BErEWS 20, Needle roller
23A, Button head bearing
BCTEWS

light grease or beeswax. Assemble rod to
cap with match marks aligned and with
open end of piston pin towards flywheel
side of engine. Wiggle the rod as cap re-
taining screws are being tightened to align
the fractured surfaces of rod and cap.

CRANKSHAFT. Flywheel end of crank-
shaft is supported in a roller bearing in
magnete back plate and drive end is sup-
ported in a ball bearing located in crank-
case. End play is controlled by the ball
bearing.

Renew the crankshaft if the flywheel end
main bearing or crankpin bearing surface
or sealing surfaces are scored, bumed or
excessively wom. Renew the ball bearing
if excessively loose or rough. Also, reject
crankshaft if flywheel keyway is beat out
or if threads are badly damaged.

CRANECASE, MAGNETO BACK PLATE
AND SEALS. To remove the magneto back
plate, first remove the blower (fan) housing,
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Fig. HL88—To install late type clutch shoe

and spring, place spring between shoe and

plate as shown, hook shoe onto plate and
push shoe down into place.

flywheel and (except on model XL-850)
breaker point assemblies, Loosen the cyl-
inder retaining stud nuts on flywheel side
of engine to reduce clamping effect on
back plate boss, then unbolt and remove
the back plate assembly from crankcase.

To remove crankshaft from crankcase,
first remove the cylinder, connecting rod
and piston assembly and the magneto back-
plate as previously outlined. Remove the
drive clutch assembly and, on models so
equipped, the automatic chain ciler drive
worm and pump from drive end of crankcase
and shaft. Then, remove the two ball bear-
ing retaining screws (62—Fig. HLEE) from in-
side of crankcase and remove the crankshaft
and ball bearing assembly from crankcase.
Remove snap ring (64) and press crankshait
from bearing if necessary.

REED VALVES. All models are equipped
with pyramid reed valves. On early models
XL-700 and XL-800, the four 0.005 thick reeds
are retained to the metal pyramid seat by
retaining plates and screws.

On later models the pyramid seat is of
"Delrin” plastic and the 0.004 thick reeds are
located by pins moulded in the seat. The
reeds are held in place by a moulded re-
tainer that also serves as a gaskel between
reed seat and crankcase. Reeds for the pre-
vious diecast metal seat are 0.005 thick
whereas reeds for the late type “Delrin”
seat are 0.004 thick. Do not attempt to in-
terchange reeds between metal and “Delrin”
type seats.

When installing latest type intake elbow
and "Delrin” seat assembly, insert reed re-
tainer into crankcase first. Stick reeds to
seat with cil, then insert seat with reeds.
Also, it is important that the special shoulder
type retaining screws be installed.

CLUTCH. Early models XL-700 and XL-800
were equipped with « six-shoe clulch as
shown in the exploded views (C & D—Fig.
HL87). All later medels are equipped with
a three-shoe clutch as shown in views A &
B.
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Fig. HLB9—Exploded view showing automatic chain oiler pump, manual and automatic

oiler pick-ups, crankcase and oil reservoir and fuel tank. Automatic oil pump plunger

{47) and pump body (43) are available as @ matched set only. Plug (34) is used to

seal opening when saw is not equipped with manual chain ciler; plug (37) and washer

{34) are used on models not equipped with automatic chain oiler. On late models, fuel

tank cover (25) is sealed to crankcase and chain oil reservoir with gasket (24); early
units were equipped with integral epoxied unir.

15. Chain oll eap 25, Fuel tank

16, Gasket 24, Tank cover
17. Fuel tank eap HCTOWS

18, Gasket 28, Gasket

20. Plek-up hend ™). Cap

2, Saw dust shield

33. Crankshaft senl
. Plug

. Sealing washer

. Plug

21. Fuel filter
22, Flexible line
23, Crankcuse
24, Gasket

To remove either the early or late type
clutch, proceed as follows: On models with
clutch outside of chain first remove screws
retaining clutch cover (22 or 22A) to clutch
spider (24 or 24A) and remove cover. Un-
screw the clulch spider from crankshaft
using a spanner wrench (Homelite tool No.
A-23696 for early type or No. A-23934 for
late type clutch), The clutch drum, bearing
and inner race can then be removed from
crankshaft.

On models with clutch inside chain, re-
move mut from drive end of crankshaft and
slide clutch drum and inner race from shait.
Then, using spanner wrench (Homelite tool
No. A-23696 for early type or No. A-28834
for late type clutch), unscrew spider from
crankshaft.

To disassemble early type cluich, remove
the two cluich springs (18A), then remove
shoes from spider. On late type cluiches, pry
shoes (21) from clutch plate (20 or 24) with
a screwdriver; place shop towel over clutch
assembly to keep springs (18) from flying out
as shoe is removed.

. Elbow 47. Pump
. Fuel line gear/plunger
. 01l pump eam 48. Flanged bearing
. Gasket 40. Serews
. Ol pump body 62, Oil plek-ups
. Felt aenl 53. Flexible oll lines
. Worm gear G4, Connector
. Pump retaining 5, Oll line tube
SCrews 7. Gasket
08, 0" ring

Fig. HL90—Schematic diagram of auto-
matic chain ociler pump operation. Worm
gear (W) on crankshaft drives (rotates)
pump plunger (P). Cam cut in plunger
rides against cam screw (C) causing plun-
ger to move back and forth as it rotates.
Flat on plunger acts as a valve as it opens
intake port on downward stroke and out-
let port on upward stroke.
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When reassembling early type clutch, be
sure the identifying marks on the shoes are
all to same side of the assembly. Te reas-
semble late type clutch, refer to Fig. HL8S.

CHAIN OILER. Saws may be equipped
with a manual chain oiler pump only, with
both a manual pump and an qutomatic
chain oiler pump or with an automatic
chain ociler pump only; refer to design fea-
tures listing. On model XL-800 starting with
serial No. 2201258 and on other models with
automatic oiler only, the crankcase and oil
reservoir are drilled and tapped so that a«
manual chain oiler pump can be installed if
so desired.

The manual oiler pump is installed as
shown in Fig. HL78 or Fig. HL79: these
illustrations show exploded view of the
pump assembly. Usually, service of the
manual pump consists of remewing the
plunger and shaft “O" rings.

To service the qutomatic chain oiler pump,
the clutch drum and spider must first be
removed from the crankshaft as outlined in
a preceding paragraph. Refer to Fig. HLS0
for operational diagram of pump and to
Fig. HLB9 for exploded view of pump as-
sembly.

REWIND STARTER. Refer to Fig. HL91
for exploded view of the raichet type re-
wind starter used on early models and to
Fig. HD92 for late type starter. To disas-
semble starter after removing fan housing
and starter assembly from saw, proceed as
follows:

On models with slotted rope pulley, pull
rope fully out, hold pulley from turning and
pry knot end of rope from pulley. Allow
pulley to rewind slowly.

On models without slot in pulley, pull
rope outward a short distance, hold rope,
pry retainer from starter handle and untie
knot in outer end of rope. Allow pulley to
rewind slowly,

Then, on all models, remove the socket
head screw, flat washer cup and rope
pulley. CAUTION: Be careful not to dis-
lodge rewind spring while removing starter
cup and pulley as the rapidly uncoiling
spring could couse injury. Rope bushing,
starter post bushing, and/or rewind spring
bushing in housing should be renewed if
worn.

When reassembling starter, lubricate
starter port lightly and install spring dry
(without lubrication).

Reassemble starter using exploded view
in Fig. HL91 or Fig. HL82 as a guide. Pre-
wind spring about 24 turns.

Fig. HL91 — Exploded

view of ratchet type

starter used on early
models. ltel:tr also to Fig.

2. Btarter housing
3. Rope gulde

4, Starter rope

7. Plastic disc

8. Rewind spring
8, Plastic disc

10. Rope pulley

11, Starter cup

12, Flat washer
13. Screw

2
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Fig. HL92—Exploded view of late type starter. Note that fan housing (4) has renewable

starter post bushing (&) and rewind spring bushing (7). Also, pulley and starter cup are

an integral unit (14). Separate spring lock (16) and spring lock bushing (15) are used,
Screen (1) and attaching clips (2) are optional equipment.

1, Screen 8.
2. Fastener clips 9.
3. Hex head screws 10
4, Fan housing 1
i, Rope bushing
6, Starter post ;
bushing 12,
7. Rewind spring 134,
bushing

Starter rope
Handle

. Rope retainer
. Inner spring

shield

2. Rewind spring

Outer spring
shield

14.
15,

Starter pulley
Spring lock
bushing

. Spring lock

. Retaining washer
. Hex head seraw

. Flywheel (rotor)

nut
Lock washer

. Flat washer

. Lock nuts

. Rotating screen
. Pawl studs

. Starter pawls

. Washers

. Pawl springs

28. Flywheel (rotor)

63




CHAIN SAWS

MODEL COVERAGE

{CHAIN SAW DESIGN
MODEL FEATURES
) 1 ) R P R et ACDGH)]
I T S G e RN P SR B,.C.D,F.H]
XL-102 Automatic .............BCDGHK
9 T e L R PR e e B,.C.D.FHK
23 e = e S S ST S B.C.D.FHK
y S R B.CEFHK
et £ 11 o S SRR B.CEFHK

DESIGN FEATURES CODE

A—Displacement, 3.3 cu. in.; bore, 1% in.;
stroke, 1% in.

B—Displacement, 3.5 cu. in.; bore, 1}{ in.;
stroke, 1% in.

C—Pyramid reed type intake valve, 4 reeds.

D—Equipped with conventional flywheel
type magneto.

E—Equipped with solid state (transistorized
breakerless) flywheel magneto.

F—Equipped with compression release.

G—Without compression release.

H—Direct drive.

J—Manual chain oiler only.

K—Auwtomatic and manual chain oiler.

MAINTENANCE

SPARK PLUG. A Champion CJ-6 “ban-
tam" spark plug is used in all models, Set
electrode gap to 0.025. Tighten plug to
torque of 250 inch-pounds.

CARBURETOR. A Walbro model SDC-1
or model SDC-12 carburetor is used on all
models, The diaphragm type carburetor also
incorporates a diaphragm type fuel pump
and a diaphragm type accelerator pump.
Fig. HL100 shows carburetor adjustment
points; refer to Figs. HL101 and HL102 for
exploded views of carburetor. Model SDC-1
and SDC-12 carburetors are alike except for
accelerator and fuel pump covers, fuel pump
gasket and choke shatt.

For initial adjustment of carburetor, refer
to Fig. HL100 and proceed as follows: Back
out the idle speed screw (IS) until it clears
throtile shaft crm and gently close both fuel
mixure needles (LO and HI). Open idle fuel
needle (LO) about % to 1 tum and open
main fuel needle (HI) 1 to 1% turns. Turn
idle speed screw (IS) in slowly until it con-
tacts throttle shaft arm, then continue tumn-
ing screw in 12 turns. Note: Flip throttle
trigger when turning idle speed screw in:
a sharp click will be heard when screw is
in far enough to contact throttle shaft arm.

Make final carburetor adjustment with en-
gine worm ond running. Adjust idle speed
screw so that engine is idling at just below
clutch engagement speed; do mnot try to
make engine idle any slower than this. Ad-
just idle fuel needle for best engine idle
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performance, keeping the mixture rich as
possible (turn needle out to richen mixture).
1f necessary. readjust idle speed screw. Ad-
just main fuel needle while engine is under
locd cutting wood so that engine runs at
highest speed without excessive smoke.
The carburetor can be unbolted and re-
moved from adapter (37—Fig. HL103) after
removing air filter cover, filter and cover

Fig. HL100—View with air filter removed

showing carburetor adjusting points. Early

model air box and idle speed screw have

5/16-18 thread; late models have 5/16-24

thread for more accurate idle speed ad-
justment.

HI, High speed neadle
15, Idle speed screw
LO, Idle fuel needle,

Homelite

Fig. HL102—Bottom view of carburetor

showing exploded view of metering dia-

phragm, lever and inlet valve assembly, Re-

fer to Fig. HL101 for exploded view of
other carburetor parts.

H. Dossea 25, Gasket

18, Carburetor body 26, Inlet valve
20. High speed needle 7. Lever pin
21, Idle fuel needls 28, Inlet lever

22, Lever pin scrow o, Metering spring
23, Dipphragm cover 30, Idle passage plug
24, Diaphragm 31. Moin channel plug

Fig. HL101—Exploded view of Walbro SDC-1 carburetor assembly except for metering

diaphragm, lever and inlet valve assembly; refer to Fig. HL102 for exploded view of these

parts, Note that throttle shaft (1) extends through accelerator diaphragm (4} and cover
(3). Model SDC-12 is similar.

8. Fuel screen 7. Throttle valve (disc) 15. Choke valve (disc)
1. Throttle shaft 8. Foel pump diaphragm 16, Detent ball

2. Return spring 9. Gasket 17. Detent apring

3. Pump cover 10, Pump cover 18, Carburetor body
4. Accelerator diaphragm 11. Elbow fliting 19, Springs

5. Spring 12, “E” ring 40, High speed needla
6, Limiting plug 13. Choke shaft 21. Tdle fuel needle

14, Idle air jet
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Fig. HL103—Exploded view of throttle handle, air box chain oiler tank assembly and re-
lated parts. When cementing new gasket (28) to crankcase (29), insert reed valve re-
tainer (40) in crankcase opening to align gasket. Fuel tank is vented to carburetor
chamber in air box through vent valve {27). Refer to Fig. HL103A for late type intake
manifold (37) installation. Oil reserveir cover is separate from throttle handie on late

models; refer to Fig. HL103B.

1, Knob 23, Pump plunger
2. Alr filter cover 24, Oil pump button
4. Snap ring 25, Grommet

4, Fllter elament 44, 1dle spead stop serew
5. Bracket 27. Fuel tank vent
(5. Throttle Iateh 28, Gasicet

7. Spring 29, Crankcase

8. Bushing 30, Felt washer

9. Handle cover 31, Cotter pin

10, Grommet 2, Boot

11. Choke knob 33. Choke rod

12, Throttle handle 34, Throttle rod

13, Oil tank cap 35, Carburetor

14, Gasket 86, Gaskets

15. Oil filter 37, Intake manifold
16, Flexible tube 48, Gasket

17. Gasket 39, Reed valve seat
18, Plug 40, Reed retalner
19, Check valve 41, Valve reeds
20, Ground lead 42, Heat Insulator
21, Ignition switch 43. Fuel tube
22, Spring

retaining bracket (5). Pry fuel line from
inlet fitting and disconnect choke rod. Tilt
carburetor and pull adjusing screws from
grommet in air box, unhook throttle rod
from throttle lever and remove the carbure-
tor. Remove the heat insulator (spacer) (42)
and gaskets (36).

Refer to exploded views in Figs., HLI10I1
and HL102 for disassembly and reassembly
guide. To renew accelerator pump dia-
phragm (4) and/or spring (5) it is first nec-
essary to remove throtile disc and the “E”
ring (12) from throttle shaft and remove shait
from carburetor. After reassembly of inlet
valve (26) and diaphragm lever (28), lever

Fig. HL103A — VYiew
showing late type intake
manifold (37A) installa-
tion. One gasket (36A)
is used instead of two
gaskets (36 — Fig. HL-
103) and spacer (42—
Fig. HL103) previously
used, Late type manifold
is available with installa-
tion kit for earlier mod-
els.

Fig. HL103B — 0Qil rank
cover (48) is sealed to
throttle handle (12A)
with gasket (47) on later
models. An oil tank re-
pair (gasket) kit is avail-
able for resealing epoxied
cover on earlier models.
Idle speed adjusting
screw (26A) on late
throttle handle has 5/16"-
24 thread for more ac-
curate idle speed adjust-
ment. Grommet (10A) is
used to seal fuel line air
box entry, “"Pozidriv”
screws (49) retain cover
to throttle handle. Plug
(50) is used on models
XL-101 and XL102 to seal
automatic oiler opening

. Gasket
. Intake manifold
. Gasket
. Reed valve seat
. Reed retainer
. Manifold screws
. Manifold screw

. Carburetor screw

Homelite

should be flush with bosses (B) at each
side of lever. Note: Do not blow compressed
air through the main nozzle check valve.
If the valve has been damaged or removed,
it will be necessary to install a check valve
repair kit (Homelite part No. 65386) using a
special installation tool (Homelite tool No.
24173).

When reinstalling carburetor on early
models, stick gaskets to spacer and stick
spacer and gasket assembly to carburetor
with tacky grease to aid in reinstalling unit
to adapter. Tighten retaining screws evenly
to a torque of 50 inch-pounds. On late mod-
els without spacer, install carburetor with
new gasket and tighten screws evenly to a
torque of 25 inch-pounds. Note: A kit is
available to install late type manifold on
ecrly model saws.

MAGNETO (Except XL-104). Refer to Fig.
HL104 for exploded view of the conven-
tional flywheel type Wico magneto used on
all models except XL-104 and XL-104E.

Breaker points and condenser are ac-
cessible after removing the fan housing and
starter assembly, flywheel and breaker
cover. A pry slot is provided to facilitate
breaker point gap adjustment using screw-
driver as shown in Fig, HL105. Adjust
breaker point gap to 0.015 if not renewing
points, Homelite recommends adjusting
breaker point gap with new points to 0.018,
or adjust to 0.0165 if both points and crank-
shaft are new. Condenser capacity should
test 0.16-0.20 mid. Note that the breaker
point and condenser retain the felt dust
seal (12—Fig. HL104) and washer (13). Ad-
just armature to flywheel (magneto rotor) air
gap to 0.004-0.008.
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8. Switeh (ground)
lead

. Primary lead

14 15 16

1. Rotating screen 11, Magneto backplate
2. Rotor (flywheel) 12, Felt dust seal

3. Nreaker cover 13. Retainer

4, Breaker points 14, Insulated terminal
b. Coll retainer 15, Felt cam wiper

6. Ignition coll 16, Condenser

7. Armature core 17. Crankshaft

8, Flywheel key 18. Lead retainer

9. Roller bearing 19, Cylinder

10. Crankshuaft seal 20, Pawl studs

Fig. HL104—Exploded view of conventional flywheel magneto used onm models XL-101,
XL-102, XL-102 cutomatic, XL-103 and XL-103E. Felt dust seal retainer (13) is held in
place by condenser bracket and breaker point base. Refer also to Figs. HL105 and HL106.

On early production, magneto back plate
was relained to crankcase by three flat
head screws in countersunk mounting holes.
On later models, the mounting holes were
changed and wafer head “Pozidriv” type
screws were used. A third preduction
change, the back plate and crankcase were
changed to use five back plate retaining
screws instead of the three used previously.
Although flat head screws must be used
with early back plate having countersunk
holes and wafer head screws be used with
the later type back plates, back plates and
crankcases are interchangeable. When in-
stalling back plate to crankcase with one
unit having five holes and the other three
holes, use the original three relaining screw
locations. Late type gasket with five screw
holes can be used on all applications.
Tighten back plate retaining screws evenly
in stages to a final torque of 80-90 inch-
pounds.

MAGNETO (Model XL-104). Refer to Fig.
HL107 for exploded view of the solid state
breakerless Wico flywheel maogneto used on
models XL-104 and XL-104E.

NOTE: Latest production model XL-104
saws are equipped with a capacitor dis-
charge magneto; refer to page 86 for further
information.

To check the magneto, connect « ftest
spark plug to high tension lead, turn igmi-
tion switch on and crank engine. I there
is no spark, remove fan housing and inspect
flywheel and wiring for physical damage.
If no defects are noted, disconnect coil pri-
mary lead at switch box and check coil

with Graham or Merc-O-Tronic tester ac--

cording to tester manufacturer’s procedure.
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Test specifications for each tester are given
in Homelite IGNITION SYSTEM SPECIFICA-
TIONS on page 2B.

I coil tests OK, disconnect the condenser
(black) lead from switch box and test con-
denser by attaching cne tester lead to black
lead and other tester lead to engine ground.
Check the condenser for short, series re-
sistance and capacity: condenser capacity
should test 0.13-0.15 mid.

To check trigger coil, disconnect trigger
coil (white) lead from swilch box and con-
nect one lead of ohmmeter to the trigger
coil lead and other ohmmeter lead to en-
gine ground. The ohmmeter reading should
be either between 25 to 80 chms or between
80 to 110 ohms, Reverse the ohmmeter
leads; the reading should then be alternaie
to the first ohmmeter reading. Thus, if the
first reading was between 20 to 80 ohms.
the second reading should be between 80
to 110 ohms, or vice versa.

To check trigger swilch, disconnect all
wires from the switch, Then, connect one
lead of ohmmeter to switch box “P” ter-
minal (see Fig. HL107) and other ohmmeter
lead to switch box ground terminal (retain-
ing strap screw eye). Ohmmeter reading
should be either between 5 to 25 ohms or
between 1 megohm to infinity. Reverse the
ohmmeter leads and clternate reading
should be obtained. Thus, if first reading
was between 5 to 25 ohms, second reading
should be between 1 megohm to infinity, or
vice versa.

Renew any component not checking within
specified test values and reconnect wiring
according to connection code shown in Fig.
HL107. Note: Although not necessary to re-
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Fig. HL105—VYiew showing magneto back-
plate, condenser and breaker point as-
sembly, A pry slot is provided to facilitate
breaker point adjustment. Late back plate
has five retaining screws.

Fig. HL106—Adjusting air gap between
flywheel and armature (7) using plastic
shim (S). Air gap should be 0.004-0.008.

move flywheel to check or test magneto
components, the flywheel must be removed
to renew trigger ceil and/or condenser, Ad-
just crmature air gap as outlined in pre-
ceding paragraph for conventional magnsto
used on other models,

On early models, trigger coil (magneto
back plate) was retained to crankcase with
three screws. Later production models have
five back plate retaining screws. When in-
stalling late type back plate or crankcase
with five screw holes to crankcase or back
plate with three screw holes, use only the
original three mounting screw positions.
Tighten the wafer head screws evenly in
stages to a final torque of 80-90 inch-pounds.
Use only a #2 "Pozidriv"’ screwdriver bit
(Homelite tool No. 24304) to remove or
tighten back plate screws.

LUBRICATION, Engine is lubricated by oil
mixed with the fuel. Mix l2-pint of Home-
lite oil or SAE 30 non-detergent motor oil
with each gallon of regular gasoline; mix
fuel and oil in a separate container.
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Fig. HL107—Exploded view of the breakerless solid state Wico magneto used on model

XL-104 prior to serial No. 2805890. Wiring connections are identified by circled letter;

thus, connect wire clip (A) to connection (A) on trigger coil, etc. White wire (W) con-

nects trigger coil to terminal (T) on trigger switch (24). Refer to Fig. HL107A for wiring
diagram on model XL-104 above serial No. 2805889.

A. Trigger coll T, Trigger switch 9. Roller main benring 19. Cylinder
connection connection 10, Crankshaft seal 20, Throttle handle
B. Coll ground Jead W. White lead 11. Magneto backplate 21, Ignition switch

BL. Black (condenser) 1, Rotating screen (trigger coll) 23, Nut
lend 2. Mngneto rotor 16. Condenser 23. "ON-OFF"' plate
P. Trigger switch (flywheel) 17. Crankshaft 24, Trigger switch
connaction . Ignition coil 18. Condenser lead 23. Condenser clamp
8. Switeh conneetion 7. Armnture retainer 26, Lead retainer
8. Flywheel key 27. Coll retainer

TO SWITCH

Fig. HL107A—YVYiew showing late type solid state magneto. Letters indicate wiring con-

nections. Magneto can be identified by red colored trigger switch whereas early trigger

switch (24—Fig. HL107) is natural color. The back plate (trigger coill, rotor, trigger

switch, condenser and throttle handle are not interchangeable with early type magneto
components shown in Fig. HL107.
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Fig. HL108—Yiew with muffler assembly re-

moved to show compression relief mecha-

nism. Depressing throttle latch button (6)

actuates lever (50) lifting compression re-

lief plunger (2). Engine compression is
then relieved through port (P).

I'. Compression 00, Relense lever

relisf port 51, Lever bracket
2, Rellef valve plunger 02, Valve spring
fi. Throitle Inteh Hd. Spring bracket
bhutton G4, Chaln oller tube

05, Tube elnmp

Fig. HL109 — Cleaning compression relief
valve seat using Homelite tool No. A-24138.
Hold the engine with relief port (P) down
so that carbon scraped from seat will fall
out.

Fill chain ciler reservoir with Homelite
Bar and Chain oil or with light motor oil
(not over SAE 30). In cold weather, thin
oil with kercsene until it flows freely.

The cluich needle roller bearing should
be cleaned and relubricated after each 100
hours of operation. A high temperature
grease such as BAero Shell Ff1-14, BRero
Shell #5, Texaco Unitemp #500 or Humble
(Essa) Nebula EPl should be used.

CARBON. Muffler and cylinder exhaust
ports should be cleaned periodically to pre-
vent loss of power due to carbon build up.
Remove muffler and scrape free of carbon.
With muffler removed, tum engine so that
piston is « top dead center and carefully
remove carbon from exhaust ports with a
wooden scraper. Be careful not to damage
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chamfered edges of exhaust ports or lo
scratch piston. Do not run engine with muff-
ler removed.

CLEAN COMPRESSION RELIEF VALVE.
While muffler is removed to clean carbon
from the muffler and exhaust ports, proceed
as follows to clean the compression relief
valve:

Remove the two bolts retaining compres-
sion relief lever bracket (51—Fig. HL108)
and oil tube clamp (55) to air box and re-
move the compression relief lever (50) and
thrrottle latch (6). Using pliers, carefully lift
end of spring (52) from nolch in end of
valve plunger (2) and ease spring down
against oil tube. CAUTION: Do not allow
spring to snap against the oil tube as this
will dent the tube causing a restriction. Re-
move the valve plunger (3—Fig. HL113)
{early models), then turn saw over and al-
low the steel ball (2) to drop out. On late
models, remove the pin (38) and valve (37).

Turn crankshaft so that piston is at bot-
tom decd center, position engine with valve
bore down so that scrapings will fall out
and clean the valve seat using Homelite
tool No. A-24138 as shown in Fig. HL109.

Reinstall valve and lift spring back into
notch in plunger. Note: Late type valve (37)
and pin (38) can be installed in early models
in place of plunger (3) and ball (2); however,
ball must be used with plunger (3). Rein-
stall actuating lever and throttle laich as a
unit, then reinstall oil tube and lever clamps.

REPAIRS
TIGHTENING TORQUE VALUES. Tighten-
ing torque values for XL-101/XL104E series
units are as follows:
NOTE: All values are in inch-pounds and
minimum torque value is given: to find
maximum torque value, add 20% to value

given.

6/32 Compression release lever ........ 20
6/32 Compression release spring ...... 20
6/32 Point dust cover ...........000unn 15
8/32 Aulomatic chain oiler ............ 40
8/32 Intake manifold ................ 40(1)
8/32 Intake manifold ................ 20(2)
8/32 Throttle handle cover ............ 40
8/32 Starter (fan) housing ............. 40
8/22 Coil gssembly ..........cc.00000n 20
8/86 Connecting rod ........... ... 55
10/32 Muffler €OP ..vvverrcannnanasnes 30
10/32 Handle bar bracket ............ 50
10/32:Handle bam s i s seiives s i 50
10/32 Screen to TO1OT ....ivnninnnannn 50
10/32 Pulley to starter housing ........ 50
10/32 Carburetor to manifold ........ 50(1)
10/32 Carburetor to manifold ........ 25(2)
10/32 Bearing retainer ................ 55
12/24 Back plate ........ovvuuenieanen 80
12/24 Carburetor chamber ............ 80
12/24 Pawl studs fo rotor ............ 80
12/24 Air filter bracket ............... 80
12/24 Mufiler to cylinder .............. 80
1/4-28 Cylinder nuts ..........iiiiina. 100
5/16-24 Rotor nut .......ocueevnesnnns 150
Clutch plate to crankshaft ............ 180
14MM Spark plug ....oovviianiiiaan 250

(1) Early type intcke manifold using spacer
and two gaskets between manifold and
carburetor.

(2) Late type intake manifold using single
gasket (no spacer) between manifold and
carburetor.
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Fig. HL110—On models with Spirol pin
retaining piston pin, use Homelite tool No.
A-23949 to push piston pin out. Note "O"
ring (O) which protects piston from dam-
aqge by tool. Note piston ring retaining pin.

RECOMMENDED SERVICE TOOLS. Tools
available from Homelite are as follows:

Tool No. Description
23756  Connecting rod bearing tool
A-24051  Main bearing (drive end) & crank-

shaft jackscrew; also requires:
23136-1 Sleeve

228205 Collar

24076  Seal protector

24006-1 Alignment plate

23972  Crankshaft seal installer (drive
end w/crankshaft installed)

24054 Crankshaft seal installer (drive
end w/crankshalt removed)

A-24057 Main bearing remover (backplate
end)

23846-2 Anvil (for use w/A-24057)

24055  Main bearing installer (backplate
end); sexl remover & installer
(backplate)

24053  Seal protector sleeve (XL-101)

24076  Seal protector sleeve (Except XIL-
101)

23759  Seal protector (backplate)

22828  Piston pin snap ring pliers

A-23949  Piston pin remover

A-23960  Rotor (flywheel) holder & remover

A-24080  Clutch spanner wrench (Early)

A-23934  Clutch spanner wrench (Late)

A-24138  Compression relief valve seat
reamer

24304 #2 “Pozidriv” bit

24230 #13 “Pozidriv" bit

A-23841-A Bor stud insert wrench
24173 Carburetor check valve installer

CONNECTING ROD. Connecting rod and
piston assembly can be removed from
crankshaft ofter removing cylinder. Be care-
ful to remove all of the 31 loose needle
rollers when detaching rod from crankshaft.

Renew connecting rod if bent or twisted,
or if crankpin bearing surface is scored,
burmed or excessively wom. The needle

CHAIN SAWS

Fig, HL111—View showing reassembly of
connecting rod to crankpin. Note that
needle rollers are stuck to rod and cap
with grease. Rod cap is held in position
with Allen wrench, Be sure that match marks
on rod and cap are aligned, and that intake
side of piston is towards flywheel end of
crankshaft as shown.

roller piston pin bearing can be renewed
by pressing old bearing out and new bear-
ing in using Homelite tool No. 23756. Note:
If substitute bearing installation tool is used,
be sure bearing cage extends equal distance
from each side of connecting rod. Press on
lettered end of bearing cage only.

Renew the crankpin needle rollers as a
set if any roller has flat spols or is scored
or wormn. If reusing needle rollers, use
grease to stick 16 rollers in rod cap and
15 rollers in connecting rod; refer to Fig.
HL111 for assembly of rod and piston unit
to crankshaft. New needle rollers are sup-
plied in a stip of 31 rollers; wrap the
waxed strip around crankpin; then as-
semble rod and piston unit to crankshaft
as in Fig. HL111. Be sure that match marks
on rod and cap are aligned and secure
rod to cap with new socketl head screws.

PISTON, PIN AND RINGS. The piston is
fitted with two pinned compression rings.
Renew piston if scored, cracked or ex
cessively worn. If ring side clearance in top
ring groove exceeds 0.004 when measured
with new ring, piston should be renewed.

Recommended piston ring end gap is
0.070-0.080; maxmum cllowable ring end
gap is 0.085. Desired ring side clearance in
groove is 0.002-0.003.

Piston, pin and rings are available in
standard size only. Piston and pin are not
available separately.

Early type pin is retained in piston by
a Waldes Truarc snap ring ai intake side
of piston and by a Spirel pin at exhaust
side. Closed end of piston pin must be
towards Spirol pin. To remove piston from
connecting rod, remove snap ring using
Truarc snap ring pliers (Homelite tool No.
22828 or equivalent) and push pin out using
Homelite 1ool No. A-23949 as shown in Fig.
HL110.

On late production pistons, pin is retained
by « plain square end snap ring at exhaust
side and by a Waldes Truarc snop ring

m
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Fig, HL112—View showing cylinder being
installed over piston, Piston is held upright
by rags stuffed around rod. Make final
check to be sure piston ring pin is towards
intake side of cylinder as shown.

at intake side. Do not remove the plain
square end snap ring. To remove piston pin,
remove the Waldes Truarc snap ring, then
insert a Y-inch dia, rod through the plain
snap ring and drive pin from piston.

When reassembling piston to connecting
rod, push piston pin in with a %-inch di-
ameter f6d inserled in open end of pin.
Install snap ring ot open end of pin with
sharp edge of ring out. Rotate snap ring to
be sure it is seated in groove, then turn
snap ring gap towards closed end of piston.

CYLINDER. The cylinder can be unbolted

and removed from crankcase and piston
after removing fan housing and starter as-
sembly and the throttle handle, air box and
chain oil tank assembly, Be careful not to
let piston hit against crankcase as cylinder
is removed.
NOTE: I renewing cylinder, measure pilot
diameter in crankcase. Early mode! cronk-
case pilot diameter was 1i{ inch, whereas
late models have 2 inch pilot diameter. Be
sure to obtain correct size cylinder and gas-
ket.

The cylinder bore is chrome plated. Re-
new cylinder if chrome plating has wom
away exposing the softer base metal. Ex-
cept on Model XL-101 or X1-102 Automatic,
refer also to COMMPRESSION RELEASE
paragraph.

CRANKSHAFT, BEARINGS AND SEALS.
Crankshait is supporied at drive end by a
ball bearing in crankcase and at flywheel
end by a roller bearing in magneto back
plate. Crankshaft end play is controlled by
the ball bearing which is retained on crank-
shaft by o snap ring and in crankcase by
two screws and special washers.

To remove crankshaft, first remove the
clutch assembly, automatic chain oiler pump

Homelite

Fig. HL113—Exploded view of typical XL-Series engine assembly; all models are of

similar construction except that Model XL-101 does not have compression relief valve

and Models XL-101 and XL-102 do not have the automatic chain oiler pump. Inset shows

late type compression relief valve and piston pin retained with two snap rings instead of

Spirol pin and one snap ring, Refer to Fig. HL104 or to Fig. HL107 for flywheel end
main bearing which is supported in magneto backplate.

1. Cylinder 11, Piston pin

2, Rellef valve 11, Needle bearing
3. Valve plunger 12. Rod cap screws
4. Specinl washers 15. Backplate gasket

14, Flywhesl key
15. Neeodle rollers

(2)
. Retalning screws
(2)

) 11, Rod cap
6. Connecting rod 17. Crankshaft
7. Piston 18, Ball bearing
8. Rings 19. Snap ring
B, Snap ring

on models so equipped, the fan housing and
starter assembly, magneto rotor, the throttle
handle, air box and chain ociler tank as-
sembly, cylinder, and the connecting rod
and piston. Remove the screws relaining
magneto backplate to crankcase and care-
fully pry backplate from crankcase and the
two locating dowel pins. Working through
magneto backplate opening, remove the two
screws ond special washers retaining ball
bearing in crankcase, then press crankshaft
and bearing assembly from crankcase.

An expandable type bearing remover
(Homelite tool No. A-24507) is available for
removing roller bearing from backplate. In-
sert tool through bearing from inner side of
backplate taking care to push tool through
bearing only far encugh that collets will
engage outer side ‘of rollers. Tighten the
expander screw of tool, then place back-
plate on suitable support such as Homelite
tool No, 23846-2 and drive bearing from
backplate. Remove old crankshait seal, lub-
ricate new seal ond install with lip to
inner side of backplate; large stepped end
of Homelite tool No. 24055 may be used
to install secl. Lubricate outer race of new
bearing and bore in backplate, then place
bearing on small stepped end of Homelite
tool No. 24055 or use other suitable tool

20. Crankease & fusl 49, Crankshaft seal
tank assy. 10, Gasket

21, Cam screw 41, Muffler body

22, Gasket 32, Baffle

23, Pump plunger 33, Muffler cover
& gear Snap ring

24, Flange bearing H. Piston

25, Worm gear 36, Cylinder

46, Felt seal 47, Rellef valve
27. Pump body 38, Valve plunger
28, 0" ring 40, Piston pin

and press bearing into backplate, CAU-
TION: Due to tight press fit, installing bear-
ing dry may cause distortion and early
bearing failure.

If necessary, remove the retaining snap
ring and press crankshait from ball bearing.
New bearing can be insialled on crankshaft
with bearing collar (Homelite tool No.
22820-5) and sleeve (23136-1) using jack-
screw (A-24051) threaded onto clutch end
of crankshaft. Be sure to lubricate bearing
and shaft before pushing bearing onto shaft.
If special lools are not available, support
crankshaft under crankpin throw and use
suitable sleeve to press bearing into place.
Note: Press against bearing inner race only.
Be sure snap ring groove in outer race is
towards crankpin (see G—Fig. HL114). In-
stall snap ring on crankshaft with sharp
edge away from bearing,

Drive old seal out towards inside of
crankcase using long end of Homelite tool
No. 24054 or other suitable driver. Install
new seal in crankcase using short end of
tool No. 24054; if using substitute seal in-
stallation tool, outer face of seal should be
1s-inch below flush with crankcase. Note:
Be sure lip of seal is towards inside of
crankcase, If desired, new seal can be in-
stalled after installing crankshaft and bear-
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ing assembly; Homelite tool No. 23972 can
be used to install seal with crankshaft in-
stalled.

Refer to Fig. HL114 for recommended
crankshaft installation procedure. Be sure
to lubricate both bearing and bore in crank-
case before installing crankshaft and bear-
ing assembly. Due to tight press fit, install-
ing bearing dry may cause distortion and
early bearing failure. Alignment plate (P)
(Homelite tool No. 24006-1) .fits onto mag-
neto backplate dowels to guide shaft and
bearing as the becring is being pressed
into crankcase. Insert shows removing seal
protector (SP) (Homelite tool No. 24076) after
crankshaft is installed. Note position of re-
taining groove (G) in bearing outer race.
Use two mew screws and special woshers
to secure bearing in crankcase. Refer to
appropriate MAGNETO paragraph for in-
stallation of back plate to crankcase.

COMPRESSION RELIEF VALVE. Except for
models XL-101 and X1-102 Automatic, all
models are equipped with compression re-
liet valve for easier cranking. When throttle
lock (6—Fig. HL115) is pushed in, lever (50)
lifts plunger (2) against spring (52) pressure.
Then, when engine is cranked, compres-
gion is partly relieved through port (P)
Squeezing throttle trigger alter engine starls
releases throttle lock allowing spring to
close valve.

Service of the compression relief valve
usually consists of cleaning the valve seat
as the port may gradually fill with carbon
while the engine is running with compres-
sion relief valve open. Refer to MAINTE-
NANCE paragraph for seat cleaning proce-
dure. Early models used steel ball (2—Fig.
HL113) and plunger (3) to hold ball on seat.
Late valve (37) and pin (38) are available as
assembly only and may be used to renew
early type plunger and steel ball

When overhauling engine, the cylinder
should be inspected for any damage to the
compression relief valve port and valve
seat. Renew cylinder if there is damage to
port or seat that cannot be remedied by
cleaning with Homelite tool No. A24138 as
shown in Fig. HL109.

CRANKCASE. FUEL TANK AND BACK
PLATE. On early models, crankcase and
fuel tank were an integral epoxied unit. On
later models, fuel tank cover is sealed to
crankcase with o gasket and is relained
with screws. Several different types of
screws have been used, the latest type be-
ing “Poxidriv" acrews which are used as
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Fig, HL114 — Alignment
plate (P) fits onto mag-
neto backplate dowel pins
to guide crankshaft as it
is being pulled into po-
sition with collar (C]),
sleeve (S) and jackscrew
(J). Note that groove
(G) in main bearing out-
er race is next to crank-
pin throw. Inset shows
seal protector (SP) being
removed after crankshaft
is in position,

service replacement for all earlier types.
Use a No. 2 “Pozidriv' screwdriver bit
(Homelite tool No. 24304 or equivalent) to
remove and install cover retaining screws.

Cylinder pilot diameter in crankcase is
113 inches on early models and 2 inches
on late models. A new crankcase with 2
inch pilot diameter can be installed with

Fig. HL116—Exploded view showing clutch cover and chain tension adjustment, clutch
and fuel tank (engine crankcase and fuel tank assembly). Clutch plate (3) is threaded

Fig. HL115—View showing compression re-
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lief mechanism; all models except XL-101
and XL-102 Automatic

. Relief port 31

. Valve plunger 52,

. Throttle trigger ad.
lateh 5

. Valve lover 1

are so equipped.

51, Lever bracket

Valve spring
Spring bracket

., Oller tube

Tube clamp

to crankshaft (L.H. threads). On model XL-102 only, @ spacer {not shown) is used be-
tween washer (10) and shoulder on cronkshaft. On late models, fuel tank cover is a
separate part; refer to Fig. HL116A.

1. Adjusting screw J. Shoes

2. Clutch eover . Large washer
3. Ciuteh plate 7. Clutch drum &
4, Springs aprocket

8. Needle bearing

9. Bearing race 14.
10. Small washer 15,
11. Fuel pickup 16.
12, Filter 17,
13. Washer 18.

Fiexible tubs
Thread insert
Bar studs
Stud rstalners
Guide plates
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Fig. HL117—Turn clutch rotor clockwise to

unscrew from crankshaft (L.H, threads).

Spanner wrench is Homelite tool No, A24-

060 for early 2% inch clutch or A-23934

for late 31/16 inch clutch. Flywheel

{rotor) holder is Homelite tool No. A-
23960.

early type cylinder having a 1} inch pilot

diameter; use correct gasket with cylinder.

Early magneto back plate was retained
to crankcase with three flat head screws
fitting into countersunk holes in back plate.
Later back plates were changed to use
three walfer head retaining screws. Latest
crankcase and back plate have five screw
holes for the wafer head type screws. Gas-
ket with five bolt holes is used for all
models. Use a No. 3 “Phillips” screwdriver
bit to remove and install early type flat
head (countersunk) screws, or a No. 2 “Pozi-
driv” screwdriver bit for the laoter type
wafer head screws. Tighten retaining screws
evenly and in stages to a final torque of
80-90 inch-pounds when installing magneto
back plate.

PYRAMID REED VALVE. All models are
equipped with a “Delrin” plastic pyramid
valve seat and stainless steel valve reeds.
Pyramid seat, reeds and retainer con be
removed after removing carburetor ond

Fig, HL116A—Late type
fuel tank (19) and cover
(21) are separate parts
sealed with a gasket (20)
whereas early tank and
cover was a single
epoxied unit. Note flex-
ible hose (14), pickup
(11) and filter (12) used
instead of felt wick as on
early models. Guide bar
studs (16) are retained
by threaded retainers
(17).

11. Pickup

12. Filter

13. Washer

14. Flexible hose
15. Threaded Insert
1fi. Guide bar studs
17. Stud retainers
19. Fuel tank & crankecase
20. Gasket

21. Fuel tank cover
23, Bumper spike
23, Fuel line

Fig. HL118—To install clutch shoes, hook

shoe and spring on clutch plate as shown,

then push shoe down into place. Early type
clutch is shown.

adapter elbow. The reeds fit on pins molded
into the pyramid seat and can be lifted
from the seat after removing seat and valve
assembly. Inspect the pyramid seat and
reed retainer for distortion and/er deteriora-
tion, Inspect reeds for cracks or being bent
or broken.

To reinstall, proceed as follows: Fit the
reed retainer carefully into crankcase. Stick
the reeds lo the pyramid seat with light
oil, then push the seat and reed assembly
into the retainer. Homelite recommends that
the reed valve assembly and reed retainer
always be installed separately. Install car-
buretor adapter with new gasket using the
three special shouldered screws.

CLUTCH. Refer to Fig. HL116 for exploded
view of shoe type clutch used on early mod-
els. Late type clutch has "full radius” shoes
and is 375 diameter whereas early clutch
is 2% inch diameter. The cluich rotor (plate)
(3) is threaded to the crankshaft and can be
removed as shown in Fig. HL117; note that
L.H threads are used.

The needle roller bearing (8—Fig. HL
116) should be removed, cleaned and lubri-
cated after each 100 hours of operation. A
high temperature grease such os Aero Shell
#L-14, Aero Shell #5, Texaco Unitemp
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Fig. HL119—Exploded view of automatic
chain oiler pump assembly used on models
XL-102 Automatic, XL-103 and XL-104.
Worm gear (25) is driven by engine crank-

shaft.
21, Cam screw 26, Felt seal
22, Gasket 27, Pump body
23, Plunger & gear 28, O ring
Z4. Flange bearing 20, Crankshaft genl

25. Worm gear

#500 or Humble (Esso) Nebula EP1 should
be used.

If clutch slips with engine running at high
speed under load, check the clutch shoes
for excessive wear. If chain continues to
turn with engine running at idle speed (be-
low normal clutch engagement speed of
3000 RPM), check for broken, weak, dis-
torted or improperly installed clutch springs.
Ii early type (2% inch diameter) clutch com-
ponents are not suitable for further service,
renew with late type (3vy diameter) clutch
unit,

To disassemble clutch plate and shoe as-
sembly, pry shoes from plate with screw-
driver. To install clutch shoes and springs,
refer to Fig. HL118. When installing clutch
plate and shoe assembly on crankshatt,
tighten to a torque of 180 inch-pounds.

AUTOMATIC CHAIN OILER PUMP, All
models except XL-101 and XL102 are
equipped with an automatic chain oiler
pump which is located behind the clutch
and chain sprockel. Refer to exploded view
in Fig, HL119. Pump body (27) is attached
lo crankcase and worm gear (25) is driven
by crankshait.

To service pump, unscrew the clutch plate
agssembly as shown in Fig. HLI17 and re-
move clutch drum and bearing. The auto-
mertic chain oiler pump can then be removed
from engine crankcase after disconnecting
the oil lines.

Worm gear (25—Fig. HL119) can be re-
moved from pump body. To remove pump
plunger (23) for inspection, first remove
flange bearing (24) ond cam screw (21).
Pump body and plunger are serviced os a
matched assembly only. Flange bearing re-
{gining screws are available separately. Pry
felt dust seal (28) from pump body and
install new seal using suitable driver. In-
stall new gasket (22) on cam screw and use
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0 21 22

1. Starter rope 12, Fint washer

2. Rope lock 13, Screw

3. Handle 14. Flywheel nut

4. Rope insert 15. Flat washer

5. Fan housing 16. Self-locking nuts

0. Plastic shield 17. Rotating screen
(black) 18, Flywheel

7. Rewind spring 18, Stud bolts

8, Plastic shield 40, Ratchets
(orange) 21. Washers

N, Retaining ring 2. Ratchet springs

0. Rope pulley 23, Spring lock

1

oy

. Plastic bushing 24. Rope pulley

Fig. HL120—Exploded view of typical ratchet type rewind starter used on all models.

Refer also to Figs. HL121 and 122. Late type rope pulley {24) and separate spring

lock (23) can be installed if necessary to renew early type pulley (10) with integral

Jock. On models XL-103E and XL-104E, a stationary screen is attached to outside of
housing (5) and rotating screen (17) is not used.

new "O" ring (28) when reassembling and
reinstalling pump. Tighten pump retaining
screws evenly to a minimum torque of 40
inch pounds.

REWIND STARTER. For exploded view of
starter, refer to Fig. HL120. To disassemble
starter, refer to Fig. HL121 and proceed as
follows: If starter spring remains under
tension, pull the starter rope out about two
turns of pulley, hold pulley from turning
and pull loop of rope out past motch in
pulley. Allow the starfer spring to com-
pletely unwind, then remove screw (13)
and disassemble unit. Be careful when re-
mbving spring; a rapidly uncolling starter
spring could cause serious injury.

Refer to exploded view in Fig, HL120 and
to Fig. HL122 for reassembly guide. It is
recommended that the spring be reinstalled
dry (without oil or grease) and the starter
post and plastic sleeve be lubricated with
light oil only. Install black plastic spring
shield, spring (as shown in Fig, HL122) and
the orange plastic shield on top of spring.
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If inner loop of spring is not then yisible
through hole in orange plastic shield, bend
inner loop in towards starter post. Install
retaining ring (—Fig. HL120). Late type
pulley (24) ond separate spring lock (23)
are used to renew early type pulley (10)
with integral spring lock.

If necessary to install new rope, insert
end through pulley and tie knot as shown
at (K—Fig. HL121). Heat end of rope o
secure knot, then insert other end through
rope guide in fan housing and secure in
handle. Wind cord all the way onto pulley,
then fit pulley and plastic sleeve onto
starter post. Pull rope out far enough to be
sure pulley engages spring, then allow
spring to rewind. Install pulley retaining
washer and screw and tighten screw to
minimum torque of 50 inch-pounds. Pull
cord out about two feet so that notch in
pulley is at rope insert in housing and
hold pulley from tumning (Fig. HL121). Pull
up « loop of rope between notch and fan
housing, then holding loop, tum pulley and
rope three turns clockwise (winding spring).

SAWS

CHAIN

Fig. HL121—Pulling loop of starter rope

past notch in rope pulley. Rope is retained

by knot (K], Rope pulley retaining screw is
(13).

Fig. HL122—Installing rewind spring, Outer
{black plastic] spring shield is already in-
stalled.

Pull out the rope so that it runs straight
from pulley through insert in fan housing,
then allow pulley to rewind slowly.




CHAIN SAWS

HOMELITE
A textronl DIVISION

PORT CHESTER, N.Y.U.S.A.

MODEL COVERAGE

CHAIN S5AW DESIGN
MODEL FEATURES
YA RN s S AT e e S m i brhe AEJKLO
WL iiisiistormimmisindns s b5 v-sis i BEJKMO
Super WIZ ......civnviiiianan AFHKMO
= A <L e N R S S BGJKMO
Super WIZ8Y co s samsnasion s BFJKMO
Super WIZ 66 ................ AFHKM.O
SUPEE'TT - vivveivinissnnaineeseass CFHEKMO
TIRED N r s st e e e o CFHKLO
TR i inire R CFHKMO
R e WL T R T S e, CFHEKLO
QOB i e e s el D,FHEKN.,O

Design Features Code

A—Displacement, 4.7 cu. in.; bore 2 in:
stroke, 12 in.

B—Displacement, 4.32 cu. in.; bore, 2 in.;
stroke, 196 in,

C—Displacement, 5.8 cu. in.; bore, 2% in.;
stroke, 135/64 in,

D—Displacement, 6.83 cu. in.;
in,; stroke, 135/64 in.

E—Tlat reed type intake valve, single reed.

F—Pyramid reed type intake valve, 4 reeds.

G—Flal reed type intake valve (E) prior to
serial No. 2537289; pyramid reed type
valve (F) after serial No. 2537288.

H—Equipped with gir-vane type governor.

J—Non-governed.

K—Conventional type flywheel magneto.

L—Direct drive,

M—Reduction drive, 2-gear transmission.

N—Reduction drive, 3-gear transmission.

O—Manual chain ciler only.

bore, 27y

MAINTENANCE

SPARK PLUG, Recommended Champion
spark plug is type UJ-7G for models 995D
and 995G, type UJ-11G for models Super 77,
775D and 775G and type J-6] for all other
models listed.

Set electrode gap to 0.025. Champion 6]
plug may be substituted for type UJ-11G,
but will be more susceptible to electrode
erosion. In high temperatures or for heavy
duty operation, use UJ-7G plug in place of
I-6] or UJ-11G. In extremely cold weather, a
UJ-12 plug may be used lo avoid cold foul-
ing and improve starting.

CARBUBRETOR. Refer to Fig. HL201 for
exploded view of series HL Tillotson car-
bure typical of that used; carburetor models
HL-104A, HL-105A, HL-117C and HL-118A
have been used. Model HL-117C is used as
service replacement on models originally
equipped with HL-104A or HL-105A car-
buretor. Models HL-117C and HL-113A are

Fig, HL201 — Exploded
view of Tillotson series
HL carburetor typical of
models used on chain
saws in this section.
Model HL-117C replace-
ment carburetor is
equipped with throttle
friction spring (13) and
a throttle opening spring
(2) is packed with car-
buretor. Friction spring is
used on models WIZ 55
and Super WIZ 55 with-
out govermor and on all
models with governor.

1. Throttle shaft

2. Throttle opening spring
3. Inlet lever pin

G. Throttle disc

ti. Bushings

5. Shaft retainer

12, Throttle shaft arm
13, Friction spring

14. Packing

15. Packing wnsher
16. Spring

17. Main fuel needle

18, Choke dise 11, Inlet sereen cover

19, Choke detent spring 42, Cover retaining serew
20, Detent plunger 34, Maln diaphragm cover
21. Inlet valve & sent 35, Metering dinphragm
22, Gasket a6, Gasket

23, Inlet lever spring A7, 1dle stop screw

24, Inlet lever 38, Spring

20, 1dle fuel needle a0, Weleh plug

21l Gaaket 40, Channel plug

257. Fuel pump diaphragm +1. Retaining ring

28. Fuel pump body 42, Channel screen

20, Fuel screen 43. Serew plugs

40, Gasket 44, Choke lever

Homelite

Fig. HL202—Exploded view showing throttle controls and carburetor mounting typical of
WIZ series and models Super 77 and 775G. On models WIZ 55 and Super WIZ 55,
throttle opening rod (79) and spring (81) are used instead of throttle opening spring
(2—Fig. HL201). Throttle rod (61) releases carburetor throttle arm when trigger (63)
is actuated, then throttle opening spring (non-governed models) or governor opens car-
buretor throttle. Flat reed seat {53A) used on some models is shown in inset. Refer to
Fig. HL203 or Fig. HL204 for fuel pick-up installation in tank and carburetor air inlet

connections.

A. Throttle rod 50. Throttle rod [
hook-up sleave

51, Fuel tank strap G0, Throttle handle 0Ha

3. Pyramid reed 81. Throttle rod G0

seat 62, Throttle spring 71

33A. Flat reed seat G3. Throttle trigger T2

4. Inlet reeds 65, Handle cover T4

0h, Reed clamps (i, Throttle latch

spring

. Carburetor

shield

9. Carburetor

. Gasket

. Spring bracket
72. Gasket

. Pyramid reed

spacer

. Gasket
. Brace
. Throttle opening

rod

. Spacer
. Throttle opening

spring
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vented internally; that is, fuel dicphrogm
is vented to carburetor throat instead of
atmospheric vent as on models HL-104A ond
HL-105A.

Service replacement model HL-117C car-
buretors have throttle friction spring (13) in-
stalled on throttle shaft and throttle opening
spring (2) is packaged with corburetor. For
installation on models not equipped with
governor (except models WIZ 55 and Super
WIZ 55), remove friction spring and install
throttle opening spring. Springs may be re-
moved or installed by threading past throt-
tle shaft arm. Hook inner end of opening
spring on anchor pin and outer end on
throttle shalt arm so that throftle is held
in open position. On models WIZ 55 and
Super WIZ 55, and on models with gov-
ernor, discard throttle opening spring and
leave throttle friction spring installed. When
installing service replacement carburetor on
some models, it may be necessary to loosen
screw (32) and rotate fuel screen cover (31)
to align fuel inlet with fuel line.

When troubleshooting fuel system prob-
lems, check fuel pick-up filter and hose in
tank, fuel tank vent in filler cap and the
air filter element. Fuel filter element should
be renewed rather than cleaned, and pick-up
hose should be flexible and free of kinks
or cracks. Check fuel metering diaphragm
vent in carburetor throat (carburetor models
HL-117C and HL-118A) or in metering dia-
phragm cover (models HL-104A and HL-
105A) to be sure vent is not plugged. Welch
plug (39) may be removed by carefully
drilling through plug, then inserting pin in
hole and prying plug out. To clean chan-
nel screen (42), remove plug (40) and re-
taining ring (41), then remove the screen.

For initial starting adjustment, close both
fuel mixture needle lightly (turn clockwise),
then open idle fuel needle % turn counter-
clockwise and main fuel needle one to 1%
turns counter-clockwise. Back idle speed stop
screw out until throttle disc will fully close,
then turn screw back in until it contacts
throttle shaft arm plus one additional turn.

Make final adjustment with engine warm
and running. Adjust idle speed screw so
that engine will run at just below cluich
engagement speed, then adjust idle fuel
mixture needle so that engine runs smoothly.
Readjust idle speed stop screw if necessary.
With engine running at full throttle under
load (stall chain in cut), adjust main fuel
needle so that engine runs at highest ob-
tainable speed without excessive smoke.
Idle fuel needle is to left, main fuel needle
is to right.

THROTTLE CONNECTIONS. The throttle
trigger is not directly connected with the
carburetor throttle shaft arm. When throtile
trigger is released, the throttle shaft arm
should be held against the idle speed stop
screw. Squeezing throttle trigger moves the
throttle rod or lever away from carburetor
shaft arm allowing the throttle opening
spring (non-governed models) or governor
spring to move throtile to wide open posi-
tion, Check action of throitle linkage, car-
buretor throtile shaft and throttle opening or
governor spring with engine stopped.
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Fig. HL203 — Exploded
view showing fuel pick-up
installation in tank and
carburetor air inlet for
models WIZ, Super WIZ,
WIZ 55 and Super WIZ
55. Note springs (42) on
air inlet elbow to car-
buretor screws {43). Late
filler cap (13) has inte-
gral relief valve rather
than separate part (14).

7. Fuel line

H. FElbow fitting
9, Pick-up hose
1, Filter head
11. Filter element
12, Fuel tank

13. Filler eap

14, Valve (early)
15. Garket

30, Gasket

1. Fuel fitting
48, Gaskel

a0, Tnlet elhow
i, Gueket

2. Springs (2)
43, Screws (2)

Fig. HL204 — Exploded
view showing fuel pick-
up, air cleaner and car-
buretor inlet elbow and
fue! tank typical of mod-
els Super WIZ 66, Super
77 and 775G, Model
775D is similar except
chain oil tank is separate
from fuel tank. Springs
(9) are used on inlet to
carburetor screws.

1. Alr filter element
. Cover

. Gnaket

. Gashet

Stud

Pick-up hose

. Fuel fitting

. Fuel line

. 8prings

, Alr inlet elhow
Gasket

Gasket

, Filter head

. Filter element
Fuel tank

It

Mais =00 Il

Fig. HL205—VYiew show-

ing throttle trigger and

throttle rod installation

on models ZIP and 775D:

refer to Fig. HL206 for

carburetor and reed
valves.

19, Throttle rod & return
spring

20, Throttle trigeer

21. Handle cover

25 Throttle lock spring

1. Carhuretor cover

. Valve (integral W/eap

. Filler eap
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Gnsket

on late models)
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21. Crankcase a1, Carburetor

28, Cap o4, Gasket

40, Air filter G4, Felt pad

41, Filler cap 5. Oil line & check
32, Relief valve valve

34, Gasket ifl. Gasket

36. Fuel tank 7. Reed valve

47, Filter head seat (ZIT)

J8. Filter element (0. Reed sent

40, Guasket adapter (TTHD)
43. Pick-up hose 2, Gasket

44, Fuel fitting 63, Pyramid reed seat
435. Gusleet 4. Reed screws
46, Inlet elbow 6h. Reed plates

49. Fuel hose OB, Valve reeds (4)
a0, Gnsket

10, I;m'.k pinte
b, (_.0\:orn‘r;r nssy.
Fig. HL206—Exploded view showing fuel tank, air filter, carburetor and reed valve instal- :l:' :*3:5:‘1:: :f-;‘-ma
lation on model ZIP. Model 775D is similar except that pyramid reed assembly (items 8. Spring bracket
60 to 66) is used instead of flat reed seat (57) and single reed on mode! ZIP. Also,

model 775D fuel tank and air filter is similar to that shown in Fig. HL204,

Fig. HL210—View showing Super WIZ gov-
ernor lllmll?!lon. Refe; to Fig. rl;ul 5;
governer spring attaches to carburetor
:!g. ':L'z'::m;h&::::f: throttle arm hole numbered (1) and gov-
emnlef filter, thrortle' ernor link attaches at hole numbered (3).

linkage and cover for
models 995D and 995G.
Refer to Fig. HL208 for
fuel pick-up, carburetor
and reed valve installa-
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1. Cover 11. Oller lever
2, Retaining nut 12, Throttle lever
3. Plugs 13. Oiler shaft & lever
- 4, Snap ring 14. Bwiteh ground jead
5, Rubber bumper 15. Air filter holder
. "ON-OFF"" switch 16. Gnsket
| T, Throttle handle 17, Bracket
8. Handle cover 18. Alr filter element
| 9. Throttle trigger 19, Filter eap
10, Choke lever

)

42, Gasket 5%. Fuel line
43, Reed seat 30, Bpring insert
adapter 58. Fuel Jfitting
44, Gasket 59. Gasket
43. Valve reeds G0. Pick-up hose
47, Reed plates 76. Flller cap
48, Pyramid reed 77. Relief valve
x E?:gtket ,:,g- gﬂﬁ:‘i‘ - Fig. 208—Exploded view showing fuel pick-up, carburetor and reed valve installation for
Bt oo S0, Baltes hamd models 995D and 9956. Throttle handle and linkage are shown in Fig. HL207, Note that
53, *O’ ring 81, Filter element a coil spring (56) is inserted in fuel line (56).
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. Back plate
. Governor assy.
GH, Governor rod
0. Governor spring
71, Spring bracket

Fig. HL211—View showing governor hook-

up used on models Super WIZ 66 and

Super 77. Refer to Fig. HL215; throttle

rod is connected at hole numbered (3).

Governor spring (70) is compressed be-

tween bracket (71) and shoulder on gov-
ernor rod,

16, Adjusting slide
10, Governor nssy.
40, Governor rod 37
47, Governor spring

To Governor
Adjusting Slide

Fig. HL212 — Model 775D governor spring
(37) is connected to adjustable slide (15)
making it possible to adjust engine gov-
erned speed by turning adjusting screw on
slide. Refer to Fig. HL215; spring is hooked
in throttle arm hole numbered (1) and
qovernor rod is hooked in hole numbered
(2).

GOVERNOR. All models except ZIP, WIZ,
WIZ 55 and Super WIZ 55 are equipped
with an air vane type governor to prevent
over-speeding of engine when saw is out
of cut. Maximum nodoad engine speed
should be 7500 RPM; engine peak horse-
power is obiained at about 6000 RPM.

With engine not running, check fo see
that governor spring will fully open throtile
when throttle trigger is squeszed to wide
open position. With engine warm and run-

35, Plug terminal 50, Gasket

46, High tension wire 52, Breaker points

37, Grommet 63. Cam wiper felt

38, "ON-OFT™' 58, Ground wire tab
switeh 57. Armature core

49, Switch plate 58. Cover clip

40, Ground wire 59, Sealing felt

41, Sleeve 61. Wire elamp,

42, Rotor inner

43, Ignition coil (3. Wire clamp,
47. Condenser outer
49. Breaker cover
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Fig. HL213 — Model 775G governor and
adjusting slide assembly: adjust governed
speed by turning screw on slide, Governor
spring (12) connects to adjusting slide and
lower end of spring is threaded onto burr
washer on rod (11). Hook rod to throttle
arm hele numbered (4) (Fig. HL215).

Fig. HL214—Yiew showing governor assem-
bly used on models 995D and 995G. Gov-
emor rod is connected to single hole in
carburetor throttle shaft arm. Adjust gov-
erned speed by turning adjusting slide
screw in governor and slide assembly (33).
Governor spring (34 is connected between
adjustable slide and arm on governor shaft.

CHAIN SAWS

Fig. HL215. — View showing throttle shaft

arm typical of all carburetors except for

models 995D and 995G. It is important

that throttle opening or governor spring

and/or link be hooked into proper hole.

Refer also to Fig. HL202 and Figs, HL210
through HL213,

ning at no load, governor should limit en-
gine speed to about 7500 RPM by closing
carburetor throttle. Check governor air vane
eand linkage for free operation and renew
govemor if worn or damaged.

MAGNETO. Refer to Fig. HL217 for ex-

ploded view of typical REPCO magneto.
Breaker points, coil and condenser are ac-
cessible after removing flywheel. Homelite
rotor removing tool No. AA-22560 should be
used.
Adjust breaker point gap to 0.015. Con-
denser capacity should test 0.18-0.22 mifd.
A new cam wiper felt (53) should be in-
stalled whenever brecker points are being
renewed. Adjust position of felt so that it
lightly contacts cam surface of engine crank-
shaft,

LUBRICATION. Engine is lubricated by
mixing Y-pint of Homelite motor oil or good
grade SAE 30 motor oil with each gallon
of gasoline. Use regular grade gasoline and

Fig. HL217. — Exploded view of typical REPCO magneto used on all medels. Rotor (fly-
wheel) has three tapped holes for installation of remover (Homelite tool No. AA-22560).
Magneto back plate (64) supports crankshaft seal and needle bearing.
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1. Heat damper
4. IExhaust cnp
4, Muffler element
7. Muffler body
0. Saw dust shield
4. Cylinder
16. Gasket
17. Crankease
18, Crankshaft
senl
18A, Sprocket shaft
seal
22, Gasket
24, Snap ring
24. Ball bearing
25. Special washers
26, Special screws
27, Orankshaft
48, Needle rollers
244, Connecling rod
& ca
30, Needle bearing
41, Connecting
rod serews
32, Piston & pin
33. 8Snap rings
34, Piston ringe

Homelite

Flg. HL219 — Exploded view of model 995G engine. Cylinder, crankshaft, connecting rod and piston installation of all other models
are similar. Models ZIP and 775D are not fitted with crankcase crankshaft seal (18); crankcases on these models are fitted with a
close fitting, non-renewable bronre oilite bushing. Note side of piston with ring retaining pin (P) is away from exhaust port

{muffler) side of engine.

mix oil and gasoline thoroughly in a sep-
arate container.

The clutch drum and sprocket assembly
on direct drive models should be removed
ocassionally and the needle roller bearing
be cleaned and lubricated.

On gear drive models, maintain oil level
in gear case to arrow on inspection window
using Homelite Gear Oil or SAE 90 gear
lubricant. Check oil level with saw setting
on level surface. Do not overfill,

Chain oiler tank should be filled with
Homelite Bar and Chain ©il or SAE 30
molor oil. In low temperatures, dilute chain
oil with one part of kerosene to four parts
of oil.

CARBON REMOVAL. Carbon deposits
should be removed from exhaust ports and
muffler at reqular intervals, Use a wood
scraper and be careful not to damage edges
of exhaust ports. Pislon should be at top
dead center when removing carbon. Do not
attempt to start engine with muffler re-
moved.

REPAIRS

CONNECTING ROD. Connecting rod and
piston assembly can be removed after re-
moving cylinder from crankcase. Be careful
to remove all of the locse needle rollers
when detaching rod from crankpin. Models
ZIP, WIZ, Super WIZ, WIZ 55, Super WIZ
55 and Super WIZ 66 have 27 needle rollers
and models Super 77, 775D, 775G, 995D and

‘995G have 31 loose needle rollers.

Renew connecting rod if bent or twisted,
or if crankpin bearing surface is scored,
burned or excessively worn or if Formica
thrust washers are deeply grooved or are
not completely bonded to rod. The caged
needle roller piston pin bearing cun be re-
newed by pressing old bearing out and
new bearing in using Homelite tool No.
23372 on models 895D and 995G, or tool
No. A-23809 for other models. Press on
lettered end of bearing cage only.

Homelite recommends renewing the crank-
pin needle rollers at each overhaul. New
needle rollers are supplied in @ wax strip;
wrap the strip around crankpin, then as-
semble connecting rod to cap on the crank-
pin. When reassembling engine aiter in-
spection, use light grease or besswax to
stick 16 rollers to rod and cap. Install pis-
ton and connecting rod assembly so that
pinned ends of piston rings are away from
exhaust port (mulfiler) side of engine.

On models ZIP, WIZ, Super WIZ, WIZ 55,
Super WIZ 55 and Super WIZ 66. tighten
the connecting rod cap screws to o torque
of 5560 inch-pounds. On models Super 77,
775D, 775G, 995D and 985G, tighten rod cap
screws fo a torque of 70-80 inch pounds.
Wiggle rod and cap aos the scews are
tightened to align fracture mating surfaces.

PISTON, PIN AND RINGS. Piston can be
removed from connecting rod after removing
cylinder. Support the piston while removing
and installing piston pin. Pin is retained in
piston by o snap ring at each end of pin.

The aluminum alloy piston is fitted with
two pinned piston rings. Ring width is

0.037 and end gap should be 0.070-0.080.
Rings should be renewed if end gap ex-
ceeds 0.100. Minimum ring side clearance is
0.0025; maximum ring side clearance in ring
groove is 0.004. Piston, pin and rings are
avagilable in standard size only.

Renew piston and pin, which are not
available separately, if any of the following
defects are noted: Visible up and down play
of pin in piston bore, cracks in piston or
hole in piston dome, scoring of piston ac
companied by aluminum deposits in cylin-
der bore, piston ring locating pin worn to
half of original thickness, or if side clear-
ance of new ring exceeds 0.004. Refer to
CYLINDER paragraph for information on re-
moving cluminum deposits from cylinder
bore.

Assemble piston to connecting rod or in-
stall piston and rod assembly so that ring
locating pin side of piston is towards in-
take side of cylinder (away from exhaust
ports), Always use new piston pin retaining
snap rings.

CYLINDER. Cylinder bore is chrome
plated; plating is light gray in color and
does not have appearance of polished
chrome. Because cylinder is honed aiter
plating, the chrome bore looks much like
the base metal of the aluminum cylinder.
Ii plating has been penetrated by scoring
or other couses, the aluminum exposed will
appear as a bright area, These bright areas
are usually, but not always, located at
edges of cylinder ports. If further checking,
as outlined in following paragraph, shows
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Reed lift distance

Fig. HL220 — Reed lift distance should be
0.085 for model ZIP and 0.190 for WIZ
and WIZ 55 with flar reed.

Reeds should rest against valve seat.
Dirt accumulation bencath recds

Fig. HL221 — Inspection points for pyramid
reed seat and reeds.

that chrome has been penetrated, the cylin-
der should be renewed.

In some instances, particles of metal from
scored piston are deposited on the cylinder
bore. This condition is indicated by a rough
appearance and deposits can be removed
using a rubber impregnated grinding wheel
mounted in a Y-inch electric drill. If «
screwdriver will scratch the cleaned surface,
chrome plating has been worn away and
the cylinder should be renewed. Also, re-
new the cylinder if cracked or if more than
three critical coocling fins are broken off.

When installing both a new piston and o
new cylinder, clean and oil both parts and
place piston in cylinder bore without rings
or connecting rod. The piston should fall
freely when cylinder is turned up. If not,
select a new piston or a new cylinder that
will give this desired fit.

CRANKSHAFT, BEARINGS AND SEALS.
The drive end of the crankshaft is supported
in a ball bearing (24—Fig. HL219) which is
retgined in crankcase by two screws (26)
and special washers (25) which engage
groove in ball bearing outer race. Crank-
shaft is held in position by a snap ring (23)
at outer side of bearing. The flywheel end
crankshaft journal rotates in a caged needle
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. Clutch cover
B, Keys

81. Clutch shoes
B2, Spider

83, Cluteh springs

(2)
84. Thrust washer
8G. Inner race
86. Clutch drum
R7. Needle bearing
88, Sprocket washer
89. Flat washer
). Crankshaft nut
1. Drive cnse cover
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Fig. HL222 — Exploded view of model ZIP clutch assembly. Model 775D is similar except
that six clutch shoes are used instead of three and spider is threaded to crankshaft in-
stead of using keys (80).

roller bearing supported in magneto  back
plate (64—Fig. HL217).

To remove crankshaft, first remove cyl-
inder, piston and connecling rod assembly,
clutch spider and drum, flywheel (magneto
rotor) and magneto back plate. Note: on
models with governor, be sure to discon-
nect governor linkage before attempting to
remove back plate, Remove the two bearing
retaining screws (26) and washers (25), then
bump or push crankshaft end bearing from
crankcase. To remove ball bearing, remove
snap ring (23) and press crankshaft from
bearing.

Renew magneto end needle bearing if
any roller shows visible wear or flat spot,
or if rollers can be separated more than
width of one roller. Renew drive end ball
bearing if bearing is rough or has per-
ceptible wear. Inspect crankshaft magneto
end and crankpin journals and renew crank-
shaft if wear marks are visible. Also, re-
new crankshaft if tapered end fits loosely
in magneto rolor or if keyway is enlarged.
Crankshaft runout should not exceed 0.003.

New crankshaft seals and secling gasket
should always be installed when reassem-
bling engine. Install new seal in crankcase
(except on models ZIP and 775D) with lip
of seal inward (towards main bearing posi-
tion). Install ball bearing on crankshaft with
retgining groove in ouler race towards
crankshaft throw, then install retaining snap
ring. Soak new gasket in cil, then position
gasket in crankcase. Install crankshaft and
bearing using seal protector sleeve and
jackscrew, then secure bearing In position
using new special washers and screws.
Install new seal in back plate with lip
inward and install new needle roller bear-

ing by pressing on lettered end. Then,
using seal protector, install back plate with
new gasket.

Homelite special tools for installing bear-
ings, crankshaft seals and crankshaft are
as follows:

Models 995D & 995G;
A-23137—Jackscrew, crankshaft and bear-

ing.
23136—TJackscrew body.
23382—Spacer, crankshatt.
23373—Collar, crankshaft and bearing
23383—Plate, shait aligning.
22391—Plug, back plate bearing and
seal.
23233—Plug, back plate seal installa-
tion.
23384—Plug, crankcase seal.
23422—Sleeve, crankshaft seal.

EAll Models Except 995D & 995G:
A-23137—Jacksecrew, crankshait and bear-
ing.
23136—Jackscrew body.
22820-1—Collar, crankshaft and bearing.
22812-1—Plate, shait aligning.
23391-1—Plug, back plate bearing.
23233—Plug, back plate & crankcase
seal.
23232—Sleeve, crankshaft seal.

CRANEKCASE., With crankshaft and bear-
ing removed, check bearing bore. A lapped
appearance indicates that the bearing outer
race has been turning in the bore, If bearing
fits loose in bore, renew the crankcase
and/or bearing as necessary to obtain a
tight fit. New ball bearing special retaining
washers and screws should always be used
when reassembling.
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Fig. HL223 — Exploded view of model
995D drive clutch. Spider (9) must be re-

moved from engine crankshaft to service

clutech drum (13), bearing and inner race.

1. Spike B. Clutch springs

2, Inner guide f1. Clutch spider
bar plate 10, Clutch shoes

3. Guide bar 11, Thrust washer

4. Outer guide 12, Needle bearing
bar plate 14, Cluteh drum

5. Drive cover 14, Inner race

i, Cluteh cover 15,

Thrust washer

REED VALVE. The reed valve should be
inspected whenever carburetor is removed.
Model WIZ 55 prior to serial No. 2537288
and models ZIP and WIZ are equipped with
o single reed valve; all other models are
equipped with a pyramid reed type valve.

Single reed type valve should be renewed
if reed has loosened or if reed and/or reed
seuating surface are worn or damaged. Reed
lift should be checked as shown in Fig.
HL220.

On pyramid reed type valve, individual
reeds may be renewed. Refer to Fig. HL221
for inspection of the pyramid reed valve
assembly.

CLUTCH. A shoe type clulch is used on
all models and except on model ZIP, clutch
rotor is threaded to engine crankshaft. Clutch
spider on model ZIP is keyed and press
fited to crantehaft; use puller (Homelite
tool No. A-23131) to pull spider from crank-
shait. On models 775D, 995D and 995G, the
rotor and crankshaft have left hand threads:
lock engine from turning and turn rotor
clockwise to remove. All other models have
right hand threads,

On models ZIP and 775D, refer to Fig.
HL222 for exploded view of clutch assem-
bly. Exploded view of model 995D clutch
is shown in Fig. HL22Z3. On gear drive
models, the clutch is located inside the
transmission cover: refer to Fig. 224 for
exploded view showing model 995G 3-gear
transmission and to Fig. HL225 for exploded
view of 2-gear transmission used on all
other gear drive models,

Clutch shoes on direct drive models are
of Oilite bronze. On gear drive models, the
clutch shoes have %-inch thick bonded Ray-
bestos linings. Model ZIP is equipped with
three clutch shoes; all other models have
six clutch shoes. On models WIZ, Super
WIZ, WIZ 55, Super WIZ 55 and Super WIZ
66, standard cluich shoes are ¥-inch wide;
optional heavy duty clutch shoes are %-

Homelite

Fig. HL224 — Exploded view of model 995G three-gear transmission. Standard gear ratio

is 2.84:1; gears providing 3.57:1 ratio are available. Standard output gear has 71 teeth;

optional output gear has 75 teeth. Clutch drum gear has 25 teeth for standard ratio or
21 teeth for optional 3.57:1 ratio.

47. Fitting 33, Filller eap
48. Sprocket shaft 6, Gnsket

nut 5%. Hall bearing
49. Sprocket spacer 58, Snap rings
50. Sprocket washer a0, Driven (output)
Hl. Bprocket gear
52. Sprocket key i1, Sprocket shaft
3. Sprocket washer G4, Ball bearing
G4, Sprocket spacer G4, Idler shaft nut

inch wide. Standard and heavy duty clutch
componenis are not individually interchange-
able; also, a different gear case cover is
required with heavy duty clutch.

On direct drive models, the clutch drum
should be removed occasionally and the
needle bearing cleaned and relubricated. A
high temperature grease such as Aero Shell
#L-14, Aerc Shell #5, Texaco Unitemp
#3500 or Humble (Esso) Nebula EPI should
be used. Needle roller bearing should be
renewed if rollers can be separated the
width of one roller and clutch drum is
ctherwise serviceable, Press on lettered end
of bearing cage only when removing and
installing needle bearings. On gear drive
models, the cluich drum is equipped with
a renewable bronze bushing,

Homelite tool No. A-23698 can be used
with wrench to remove cluich spider. When
assembling clutch, be sure that end loops
of springs are closed ond are located at
the center of a clutch shoe. If installing
new clutch drum, wash off protective coating
with petroleum solvent.

TRANSMISSION. Model 995G is equipped
with a 3-gear transmission as shown in
Fig. HL224. Other gear drive models have
a 2-gear transmission as shown in Fig.
HL225.

To service transmission, first drain eil
from transmission caose, then remove the
scaews relaining cover to case. Tap cover
lightly, if necessary. to loosen gasket seal
and remove the cover

06, Idler gear 7. Cluteh springs

7. Gasket 78. Splder

9, Transmission 9, Cluteh shoes
cover 81. Thrust wnshers

T0, 0" ring A2, Cluteh drum

1. Window & gear

72, Window plate 83, Dronze hushing

4. Crankshaft nut 84. Idler gear stud

4. Flat washer ashaft

706, Cluteh cover

On model 995G, remove nut (74—Fig.
HL224), lock washer and clutch cover (76),
block engine from turning and unscrew
clutch rotor (78) in a clockwise direction
using Homelite tool No. A-23696. Remove
clutch drum (82) and the two thrust washers
(81). Unscrew nut (64) and remove idler
gear (65) and bearing assembly. If nec-
essary to renew bearing (63), remove snap
rings (58) and press bearing from gear.
Remove gear case vent tube, sprocket nut
(48), sprocket (51) and related parts. Then,
using soft mallet, bump sprocket shaft from
case. To remove ball bearing (57). remove
retaining snap ring (58) and press bearing
from cose using Homelite special tool No.
23389. If bearing (63) remained in cover,
heat cover slightly to free the bearing;
otherwise, press sprocket shaft from bear-
ing. Remove output gear from sprocket shaft
after removing retaining screws. Reassemble
by reversing disassembly procedure, rein-
stall cover with new gasket and fill to
proper level with lubricant.

On all two-gear models, remove nut (1—
Fig. HL225) from crankshaft, remove washer
and clutch cover (3) and using Homelite
special tocl No. A-23696, turn clutch spider
counter-clockwise while holding engine from
turning to remove the spider and ghoe as-
sembly. Remove clutch drum (7) and thrust
washers (8) from crankshaft. Remove
sprocket nut (10), sprocket {12) and related
parts, then using soft mallet, bump sprocket
shaft (20) and gear from case. Remove snap
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Fig. HL229 — If Fairbanks-Morse starter
friction shoe assembly is disassembled, be
sure to reassemble as shown.

ring (18), then press bearing from case
using Homelite special tool No. 23228. Re- 1
Fig. HL225 — Exploded view of two-gear transmission for WIZ and model Super 77. One  new the Formica seal (16) before installing .
standard and two optional gear ratios are available. Standard gear ratio of 3.57:1 I8 . hearing. Remove retaining screws, then
provided by output gear with 75 teeth and clutch drum gear with 21 teeth. Optional =, ;t ear (19) fro rocket !sha[l
2.84:1 ratio requires output (driven) gear with 71 teeth and clutch drum gear with 25 s oo el S il
teeth. On 2:1 optional gear ratio, output gear has 64 teeth and clutch drum gear has  °7°™¢ disassembly procedure and use Fig.
HL225 as a guide to reassemble. Reinstall

32 teeth.
cover with new gasket and fill transmission

1. Crankshaft nut A. Thrust washers 1. Formica seal 25. ‘0" ring to proper level with lubricant.
4, Flat washer 9, Bronze bushing 17, Ball bearing 26, Window
5 g:utch cover 10, Sprocket shaft 18. Snap ring 7. gmdow plate
4, Cluteh springs nut 19, Driven (output) 29, Filler cap .
5. Cluteh spider 11. 8procket washer gear 30, Gasket STARTER. Three different types of starters
(1% g%u:c:l ﬁhum& 12, Chain sprocket 20, gprockel shaft 37. Crankense & are used. Refer to the appropriate following
7. Cluteh drum & 13, Sprocket keys 22, Gasket genr cnse g
gear 14. Sprocket washer 24. Transmission pumgmph for information regarding the
15, Sprocket spacer cover Fairbanks-Morse starter used on models ZIP,

WIZ, Super WIZ, WIZ 55, Super WIZ 55,
Super WIZ 66 and Super 77, the ball drive
starter used on models 775D and 775G or

the overrunning clutch type starter used m 4
CCW ROTATION on models 995D and 995G, C g a

FAIRBANKS-MORSE STARTER, Refer to
Fig. HL227 for exploded view showing coun-
ter-clockwise rotation starter used on model
ZIP and to Fig, HL228 for clockwise rotation
starter used on WIZ series of models and
Super 77. When installing rewind spring,
pulley and rope, spring should be pre-
tensioned so that pulley will rewind all
rope and pull rope handle lightly against
starter housing. K spring is tensioned too
Fig. HL227 — Fairbanks-Morse counter-clockwise rotation starter similar to that used on :2:‘1}:; g;t;[aﬂ;:t;r r:pa i8:too ey speing

o + . g y being wound too tightly
model ZIP. Refer to Fig. HL229. for assembly of friction shoe assembly (8) if unit has h i L voiled oot The. elete
been disassembled. Note direction of shorp edge on shoes when reassembling starter. ' o Storier rope ls putlac out. =8 SeT = ﬁﬂ {

= Refer to Fig. HL228 for legend. clutch (8) is available as an assembly only.

It clutch has been disassembled for some

reason, it must be reassembled as shown

L in Fig. 229. Be sure that starter is properly

placed on starter pulley so that sharp edges

CW ROTATION of clutch shoes are pointing in direction

shown in Fig. HL227 on model ZIP or as

shown in Fig. HL228 for other models using
this type starter.

1. Cover 8. Friction shoe
- = 2. Rewind spring A58y,
Fig. HL228 — Exploded view of Fairbanks-Morse starter used on WIZ series and model 3. Rope putley 0. Drake spring
Super 77. Fig. HL229 shows proper method of assembling friction shoe assembly if it 21 Braion fope }';' ﬁz:;m:;‘: :_‘;:::'“‘1’
has been disassembled for some reason; individual parts of friction shoe assembly are i Grin insert e e
not available, Note direction for sharp edges of shoes when reassembling starter. 7. Birake washers 13. Starter sereen

?_-.
k.
S
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BALL DRIVE STARTER. Refer to Fig. HL-
230 for exploded wview of ball drive starter
used on model 775G. Starter for model 775D
is similar except for being counter-clockwise
instead of clockwise rotation. Hub (22),
which is attached to rope pulley (39) by
four screws (41), drives ratchet (26) through
friction. Thus, if engine kicks back while
cranking, the ratchet should slip in hub.
Drive torque should be 170 to 180 inch-
pounds and is adjusted by tightening or
loosing hub clomp screw (24). The ball drive
cssembly (16) is retuined on engine crank-
shaft by crankshaft nut (32). Ball drive plate
(17) is attached to engine flywheel and en-
gine is cranked by steel balls (18) which
engage ratchet (26) and ball drive plate.
When engine is running, centrifugal force
disengages drive balls from ratchet and
crankshaft turns in the needle bearings (28)
in ratchet, Rewind spring (35) inner hook
engages roll pin (23) carried in bores in
M ratchet and rope pulley.

Use Fig. HL230 as disassembly and re-
assembly guide, remembering that on model
775D, rewind spring, rope pulley and rope

are assembled in reverse of positions shown.
Drive torque can be checked using torque Fig. HL230 — Exploded view of Homelite ball drive starter for model 775G. Starter for
wrench and special key (Homelite tool No. model 775D Is similar except it is designed for counter-clockwise rotation, Tension screw
A-22224) (24) should be adjusted so that hub (22) will drive ratchet (26) to erank engine, but
¥ ratchet will slip in hub if engine kicks back. Torque transmitted through hub ant ratchet
OVER-RUNNING CLUTCH STARTER. Re- can be measured by locking engine, removing two opposite screws (41) from pulley and
fer to Fig. HL231 for exploded view of over- turning pulley with special key (Homelite tool No. A-22224) and inch-pound terque
| running clutch type starter used on models wrench. Torque should be 170-180 inch-pounds.

995D and 995G. When starter pulley (10) is

turned, over-running bearing (l14) engages :;! $=m: :n:?:r ‘13. :?nnl?rr:?:lenner Eg i\p’:;dt\n;igfnrinuu ;? Rewlind spring
inner race (17) which is pinned to flywheel 16, lmrl"‘:r“.: i 22, Drive hub 30, Thrust washer 48, 2}’,‘:‘,’:&1‘;‘;?,’:
M with pin (45). " assombly iy L PR TINLS S hunt 3. Rope pulley
24, 'y : ‘agher oty 2
17, Ball drive plate 25. Sealing euy 32, Crankshaft nut 40. Lock washers
Overrunning bearing (14) is a press ‘lil 17A. Formica washer ._.,;‘ Ratchet 3 34 sgmn";“ - 41, Screws
and can be removed using Homelite special 18, Steel balls 27, Garlock seals bracket 42, Cover
tool No. A-23679. When installing new bear-
ing, be sure end marked "LOCK" as shown
in Fig, HL231 is towards rope pulley (10).

] Install bearing using plug, Homelite tool
No. 23678.

Fig. HL231 — Exploded view of over-running clutch starter used on models 995D and
995G. Special tools required to remove and install over-running bearing (14) are puller
(Homelite tool No. A-23679).

2. Cover 8. Thrust washer 13. Socket head 16. Lock washer
'3, Bushing 9. Rewind lock e 43, Mounting ving
10. Starter pulley ol At 41. Rotating screen
4. Starter rope 11. Bushi 14, rer-running '
- Busing bearing 45. Dowel pin (race
7. Rewind spring 12, Thrust washer 15. Crankshaft nut to rotor)
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Fig. HL235—Exploded view of Tillotson HP-19B diaphragm type carburetor. Refer to
Fig. HL236 for checking fuel dichpragm lever (25). For proper fuel diaphragm spring
{29) tension, two copper washers (31) must be used on spring tension adjusting screw

1. Body 26. Lover pin serew
2. Channel plug 27. Lever pin cap
3. Channel plug 28, Gasket
4, Cholre shaft 20, Tenslon spring
& lover 30, Tension screw
5. Choke shutter 81, Copper washers
7. Choke friction 2)
pin A2, Maln fuel needle
8. Friction pin 33. Fuel needle gland
spring 34, Gasket
0, Metering 35. Packing
diaphragm 36, Packing nut
RoyRisphzagin 7. Main fuel nozzle
L. ‘Diyphicagm a3 Casket
* B 39. Channel plug

gasket
19, Drain plug 0. Gaaket
18. Mounting gasket 41, Throttle laver
14, Igle fuel needle 4, Dannselor
15, Frletion spring "‘_:' Clip washer
10. Rpring washer 47. Throttla shaft
17. Tdle speed serew 48, Throttla shaft

bush
18. Frictlon spring 4 C‘lli!:; ings

19, ‘Iri’l'f,:':;;i': 52, Throttle return
spring

&(-k1dla check 53. Anchor/stop pin

01, }':]l:: sll,z:,l:m 04, Throttle shutter

99, Gasket 6. ;I‘h'rnttle stop

23, :rélaelt needle & 59, ;:l:{[mmp

24, Inlet seat €0 g_is;;t‘tum
pasket i dinph::'a.g;;

25, Diaphrogm layer 61. Fuel pump body

G62. Inlet screen

{30).

OF DIAPHRAGM CHAMBER.

Fig. HL236—Cross-sectional view showing
proper setting of fuel diaphragm lever
(25—Fig. HL235).

Fig. HL237 — Exploded
view showing air cleaner
and throttle bnndls.

1. Carburetor gaskat
2. Air cleaner elbow

3, Gasket

4. Alr filter cover

i. Filter and gasket

. Throttle handle

7. Choke rod

8. Grommet

9. Throttle trigger

10, Throttla latch spring
11. Throttle latch button
12. Handle cover

13. Throttle shaft

14, Carburetor guard

CHAIN SAWS
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Fig. HL238—Exploded view of fuel tank
and oil reservoir. Refer to Fig. HL243 for
exploded view of oil pump (6).

. Rellef valve 8. Fuel tank

. Gasket 1, Fuel piek-up &

4. Fuel tank cap filter

4. Ol reservolr cap 10, Flexible haose

6. Gnsket 11, Elhow

. Ol pump 12, Carburetor hose

7. Gnzket 13, Outlet fitting
14, Guasloet

MAINTENANCE

SPARK PLUG, A Champion type UJ-7G
spark plug is recommended. Set electrode
gap to 0.025.

CARBURETOR. Refer to Fig. HL235 for
exploded view of Tillotson model HP-19B
carburetor. For initial adjustment, open main
fuel needle (32) about one turn and idle

fuel needle (14) about %:-turn. Back idle

speed screw (17) out until throttle disc will
fully close, then turn screw back in until
screw contacts stop plus one additional turn.
Make final adjustment with engine running
and warm. Adjust idle speed screw so that
engine runs at just below clutch engage-
ment speed, then adjust idle fuel needle
for smoothest engine operation. With engine
running under full load, adjust main fuel
needle so that engine runs at highest speed
obtainable without excessive smoke.

Fig. HL236 shows proper adjustment of
fuel diaphragm lever. Inlet diaphragm lever
spring tension will be correctly adjusted
when two copper washers (31—Fig. HL235)
are used on adjusting screw (30) and screw
is tightened down against the washers. Care
should be taken when installing main noz
zle plug (39) because of minimum amount of
thread on plug.
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K. Crankshaft keyway
1. Magneto rotor

2, Rotor key

3. Cam key

Fig. HL240—Exploded view of magneto
coil and breaker assembly.

10, Clip 26, Contact plate
20, Armature core 27, Felt wick

21, Tgnition coll 28. Condenser

22, Washer(a) 20, Switeh (ground)
23, Horews lend

24, Washer 80, High tension

20, Preaker arm wire

GOVERNOR. Engine is equipped with a
centrifugal type governor which is a part
of the rotary intake valve (16—Fig. HL241).
The governor consists of a weighted, spring
loaded shutter attached to the rotary valve.
When engine speed reaches design limit, the
shutter closes off the intake opening in
rolary valve plate, thereby goveming en-
gine speed. Refer to INTAKE VALVE para-
graph in REPAIRS seclion for service in-
formation on the intake valve and governor
unit.

IGNITION SYSTEM. Refer to Fig. HL239
for view showing magneto rotor (flywheel),
breaker cam, magneto assembly and back
plate. Fig. HL240 shows exploded view of
magneto. Magneto is accessible after remov-
ing recoil starter assembly and crankshoft
nut, then pulling rotor from crankshaft using
Homelite tool No. AA-22560 puller or equiva-
lent.

Refer to ignition coil tfest specifications
following FUNDAMENTALS section of this
manual, Condenser capocity should be 0.168-
0.20 mfd. Note that breaker cam (5—Fig.
H1.239) is installed with side having amrow
facing out. Adjust breaker point gap to
0.020. Be sure to reinstall spring (wave)
washer (4) between breaker cam and rotor.

4. Wave washer

%. Breaker eam

i, "“"ON-OFF"' switch

7. Coll & breaker assembly

Fig. HL239—VYiew show-
ing magneto rotor, mag-
neto and back plate in-
stallation. Breaker cam
(5) is removable from
crankshaft. Cam key (3)
and rotor key (2) both
fit in same crankshaft
keyway (K). Refer to Fig.
HL240 for exploded view
of magneto coil and
breaker assembly (7).

8. Grommet
9. Back piate
30, High tension wire

LUBRICATION. Engine is lubricated by
mixing Y2-pint of Homelite oil or good grade
SAE 30 motor oil with each gallon of requ-
lar gasoline (16:1 mixture).

Fill chain oiler tank with Homelite Bar
and Chain Oil or with new SAE 30 motor
oil. In cold temperatures where motor oil
will not pump through chain oiler, dilute oil
with one part kerosene to four parts oil

CARBON. Carbon deposits should be
cleaned from the muffler and exhaus! ports
at regular intervals. Refer to Fig. HL241 for
exploded view of muffler. When scraping
carbon from exhaust port, be careful not to
damage edges of ports. Use a wood scraper.

Homelite

REPAIRS

CONNECTING ROD. Connecting rod and
piston unit can be removed from crankshaft
after removing cylinder shield and cylinder
from crankcase, After disconnecting rod from
crankshaft, be sure all of the 31 loose needle
rollers are removed from crankcase. To re-
move piston from connecting rod, remove the
retaining snap rings, support piston and
bump piston pin from piston and rod.

Check crankpin bearing surfaces in rod
and cap and renew rod if surface is scored
or shows visible wear. Also, be sure that
the Formica thrust washers bonded to each
side of rod and cap remain completely
bonded and are not excessively worn or
grooved. If connecting rod is otherwise serv-
iceable, the needle roller bearing (20—Fig.
HL241) can be renewed. To remove old
bearing and install new bearing, use Home-
lite bearing plug (driver) No. A-23809 and
support connecting rod on suitable sleeve.
Drive or press on lettered end of bearing
cage only.

It is recommended that the crankpin
needle rollers be renewed at each over-
haul. Wrap the strip of 31 rollers around
crankpin, then install rod and cap. If re-
assembling unworn unit, use grease to stick
16 rollers in connecting rod and 15 rollers
in cap. Assemble rod to cap with malch
marks aligned, wiggle rod as screws are
tightened to align fractured mating surfaces
and tighten screws to a torque of 70-80
inch-pounds.

Fig. HL241—Exploded view of 5-30N power head. Fitting (11) connects crankcase pulse

passage to carburetor fuel pump diaphragm. Rotary intake valve and governor assembly

(18) is driven by crankshaft. Formica we:r :lure (15) is held stationary in front crank-
case half (14).

18. Connecting rod

1. Heat damper 11. Pulse line

2. Muffler cap fitting

3. QOuter retainer 12, Crankshaft senl

4. Muffler slement 13. Needle bearings

5, Inner retainer 14. Front crankcase

6. Muffler shell half

8. Intake manifold 15. Formica wear

fi. Manifold gasket plate

10. Carburetor 16. Intake valve &
gasket governor

7. Needle rollers

31)

& ecap 24, Piston
19, Cap screws S8, Bearing screws
20. Needle roller 29, Special washers

bearing 30. Gasket
21. Snap rings 31. Rear crankcase
22, Cylinder half
23, Gasket 32, Crankshaft seal
24, Piston rings 33. Snap ring
25. Piston pin 44, Ball bearing

35. Crankshaft
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PISTON. PIN AND RINGS, The piston is
fitted with three pinned compression rings.
Piston ring end gap should be 0.070-0.075:
renew rings if end gop is 0.100 or more.
Ring width is 0.037 and side clearance in
groove is 0.0025-0.0035; renew piston if side
clearance of new ring in top groove is 0.004
or more, Also, renew piston i cracked,
scored or if worn so that ring locating pin
is worn to half of original thickness or there
is visible up and down play of piston pin
in bore. Piston and pin are available as a
matched set only.

When installing piston or piston and rod
assembly, be sure that piston ring locating
pin is towards intake side of cylinder.

CYLINDER. Cylinder bore is chrome
plated. The cylinder is honed after plating:
thus, bore does not have the appearance of
polished chrome and is light gray in color.
If plating has been penetrated by scoring
or wear, the soft aluminum underneath will
appear as a brighter area than the chrome
bore. Usually, the worn areas will be lo-
cated at edges of the cylinder ports. In
some instances, particles from scored piston
will adhere to cylinder bore and these de-
posits can be removed using a rubber im-
pregnated grinding wheel mounted in an
electric drill. f a screwdriver tip will not
scratch the cleaned surface, cylinder is
suitable for further service. lf a screwdriver
will scratch the cleaned surface or bright
areas in cylinder bore indicate plating is
worn through, renew the cylinder. Also,
renew cylinder if cracked or if more than
three critical cooling fins are broken off.

When installing both a new piston and
cylinder, clean the parts, lubricate with oil
and install piston in cylinder without rings
or connecting rod. Piston should slide in
bore from its own weight when cylinder
is turned on end. If piston sticks, select
another piston or cylinder that will give
desired fit.

CRANKSHAFT, BEARINGS AND SEALS.
The crankshaft is supported by needle roller
bearings (13—Fig. HL241) in front crankcase
half (14) and by a ball bearing (34) in rear
crankcase half (31). Lip type seals (12 &
32) facing towards inside (crankpin) seal
crankcase pressure.

To remove crankshaft, proceed as follows:
Remove transmission cover. clutch cssem-
bly, clutch drum and drive belt. Remove
starter assembly, fan housing, flywheel
(magneto rotor) and back plate. Remove
cylinder and piston and connecting rod
unit, Separate crankcase halves, then lift
governor shutter away from crankshaft and
remove rotary intake valve assembly. Re-
move the two ball bearing retaining screws
(28) and special washers (29), then press
crankshaft and ball bearing from rear crank-
case half. Remove snap ring (33) and press
crankshaft from ball bearing. Remove seals
(12 & 32) from crankcase halves and needle
roller bearings (13) from front crankcase
half.

Reassemble as follows: Install new crank-
shaft seal (32) in rear crankcose half with
seal lip inward. Soak new gasket (30) in
oil and position gasket in rear crankcase
half. Install ball bearing (34) on crankshaft
with groove in outer race towards crankpin

YL/
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Fig. HL242—Exploded view of clutch and belt drive transmission. Cog belt (5) provides
a positive drive on sprockets (4 & 26). All bearings are of sealed, pre-lubricated type.
Gasket (2) excludes saw dust from transmission case.

. Transmlission 7. Hex head screws
cover 8. Ciutch spider

2. Gasket nssembly

3. Sealed bearings 9. Drive keys

4. Drum & sprocket 10, Flat washer

b, Cog belt 11, Crankshaft nut
0. Spacer 12, Clutch cover

13. Clutch springs

and secure bearing with snap ring (33)
Using seal protector, jackscrew and adapt-
ers, pull crankshaft and bearing into rear
crankcase and install new screws (28) and
washers (28). Holding governor shutter out
so that it will not scratch crankshaft, install
intake valve assembly (18) on crankshaft
so that springs enter holes in crankshafl
throw. Install new needle bearings (13) in
front crankcase half, then install new seal
(12) with lip towards bearings. Be sure
Formica wear plate (15) is positioned prop-
erly in front crankcase halfi and assemble
front crankcase half to crankshait and rear
half. Complete remainder of assembly by
reversing removal procedures.

The following Homelite special lools are
available for servicing the crankshaft and
crankcase assembly:

Tool No,  Description
A-22560 Rotor puller, also used to push
crankshaft from rear crankcase
half.
22720  Rear crankcase seal sleeve.
22764 Rear crankcase seal tool
22678  Ball bearing adapter.
A-22680 Jackscrew.
23176  Front crankcase half seal tool
23174 Front crankcase bearing tool.

CRANKCASE. Refer to CRANKSHAFT,
BEARINGS AND SEALS paragraph for serv-
jce information covering removal and in-
stallation of crankcase halves. With engine
disassembled, check to be sure that pulse
passage in front crankcase half is open and
clean. The possage enters crankcaose via
intake valve register, Clean passage with
a wire if neceasary.

Be sure to handle crankcase halves care-
fully to that mating surfoces are not dam-
aged. Small burrs can be removed by lap-
ping the surface on a flat plate; take care

4. Cluteh shoe 1. Bpucers

15. Transmission 22, Bealed bearing
case 23, Spacer

18, Sprocket keys 24, Sealed bearing

17. Nut 25, Snap ring

18, Outer flange 26, Driven sprocket

19, Sprocket 27, Dirive shaft

20, Inner flange

to remove @ minimum amount of material.
No gaskets or sealing compound should be
placed between the crankcase halves. If
main bearing bere in rear half has a lapped
appearance, the ball bearing outer race has
been turning within the bore and the crank-
case rear half should be renewed.
ROTARY INTAKE VALVE. The rotary in-
take valve and governor assembly (16—
Fig. HL241) is driven by the crankshaft;
opening in intake valve plate is timed to
intake port in front crankcase half (14) to
admit fuel and air mixture to crankcase
when piston is on upward stroke. With en-
gine running, the governor plate covers
intcke valve plate opening at a pre-de-
termined speed to limit intake of fuel and
air mixture from carburetor, thus govern
engine speed at approximately 5500 RPM,
Refer to CRANKSHAFT, BEARINGS AND
SEALS paragraph for information on remov-
ing and installing the intake valve and
governor unit, The assembly should be re-
newed if sealing face of valve ia scored or
worn enough to produce a ridge, if spring
posts are loose or if valve face has worn
enough to expose the spring posts or gov-
ernor pivot post. Slight scoring of valve face
can be corrected by lapping on a lapping
plate using a very fine abrasive. Slight
scoring of Formica wear plate (15) is per-
missible. If wear plate is being renewed, it
should be soaked in oil for 24 hours prior
to installing it. Be sure the wear plate fits
the retaining posts in front crankcase half.
CLUTCH. The shoe type cluich assembly
{8—Fig. HL242) is mounted on engine crank-
shaft, If clutch slips under load, check for
excessive wear of clutch shoes. If clutch
will not disengage with engine at idle
speed, check for broken, weak, distorted or
improperly installed clutch springs (13).

.,

&




CHAIN SAWS

19

Fig. HL243 — Exploded view of manual
chain oller pump.

19. 8creen 27. Munger spring

20. Rubber sleeve 28. Plunger

21, Fitting 2. Connector

22, Elbow fittings 80, Plunger button

23. Check balls 81, Stralght fitting

24, Check ball 32, Elbow fitting
springs 33. Locking plate

25, Pump body 4. Cover plate

20, Serew plug

To remove clutch spider and shoe assem-
bly, remove transmission cover (1), unscrew
crankshaft nut (11), remove washer (10) and
clutch cover (12), then pull spider and shoe
assembly using Homelite tool No. A-22803
or equivalent. To remove clutch drum (4),
turn drum and belt while slipping belt off
driven sprocket (26). Bearings (3) are sealed
and do not require lubrication. Renew bear-
ings if rough or worn and drum is other-
wise serviceable, Note: Do not wash the
sealed bearings in solvent of any kind. Re-
move bearing by driving spacer (6) with

Fig. HL244 — Exploded
view of the ball drive re-
coil starter.

. Pulley cover
Btarter rope
Grip

Lock pin

Pulley screws
Lock washers
Rope pulley

. Dowael pin

. Plastic shim

. Crankshaft nut
. Lock washer

. Aluminum washer
. Thrust washers
. Alr screen

. Recoil spring

. Spring cover

. Ball drive plate
. Steel balls (3)

. Inner races

. Ball retainer

. Ratchet hub

. Adjusting serew
. Garlock seals

. Needle bearings
. Fealt wick

. Ratchet

. Formioa washer

B2y

punch to remove one bearing, then drive
out opposite bearing. Drive on outer race
of new bearing eonly when installing. In-
stall one bearing flush with inner face of
drum, insert spacer, then drive second bear-
ing in flush with face of belt sprocket.

TRANSMISSION, Refer to Fig. HL242 for
exploded view of the belt drive transmis-
sion. Sealed, prelubricated bearings are
used throughout and no lubrication is re-
quired. Refer to CLUTCH paragraph for re-
moval of clutch, clutch drum and drive belt.
To remove driven sprocket, shaft and bear-
ings, preceed as follows:

With saw chain removed, unscrew nut
(17) and remove chain sprocket (18) and
related parts. Bump shaft (27) and drum
from bearings cand transmission case. Re-
move snap ring (25), then drive bearings
(22 and 24) and spacer (23) from case.

Clutch drum ond sprocket (4) and/or
driven sprocket (26) should be renewed if
edges of cogs are rounded. Drive belt
should be renewed if obviously worn or
damaged or if back side of belt can be
pushed against transmission case by thumb
pressure.

CHAIN OILER PUMP. Refer to Fig. HL243
for exploded view of the manual chain oiler
pump assembly. Fig. HL238 shows installa-
tion of pump (6) and gasket (7) to chain oil
reservoir in fuel tank assembly.

If pump fails to operate properly, check
to be sure pick up screen (19—Fig. HL243)
is clean and hose (20) is not kinked, col-
lapsed or cracked. Be sure inlet and outlet
check valves and springs are in good con-
dition and are properly installed as shown.

STARTER. Refer to Fig. HL244 for ex-
ploded view of ball drive recoil starter
assembly. Hub (29), which is attached to
rope pulley (7) by four screws (5), drives
ratchet (34) through friction. Thus, if engine
kicks back while cranking, ratchet should
slip in hub. Drive torque of hub to ratchet
should be 170-180 Ft.Lbs. and is adjusted
by tightening or loosening hub clamp screw
(30). Ball drive assembly (items 24 through
35) is retained on engine crankshait by nut
(10). Ball drive plate (24) is attached to
flywheel and engine is cranked by steel
balls (25) which engage ratchet and ball
drive plate. When engine is running, cen-
trifugal force disengages drive balls from
ratchet and crankshaft turns in the needle
bearings (32) in ratchet. Rewind spring (21)
engages pin (B) carried in bores in ratchet
and rope pulley.

Crankshaft nut (10), through washers and
the two needle bearing inner races (spacers)
(26), retain magneto rotor as well as starter
assembly to crankshaft, Starter drive torque
can be checked using Homelite tool No.
A-22224 and a torque wrench.
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HOMELITE CAPACITOR DISCHARGE (CD) IGNITION SYSTEM

1y A
-
-~ 355 B

C 9

Fig. HL250-—Schematic diagram of XL-104 CD ignition system. Electrical energy created by magnet (M) in flywheel (2) passing

generator coil (3) and core (C) is stored in the capacitor (4) until SCR sw
piece (TP) passing magnetic triggering device (A or R) in module. The capacitor
the transformer (5) which builds up the voitege to fire the spark plug (1). SCR

itch in timing module (&) is turned on by timing pele
will then discharge the stored electrical energy into
switch is actuated by retard magnetic triggering de-

vice (R) ot cranking speeds and by advance triggering device (A) when engine is running, Safety pole piece (SP) will cause spark
plug to be fired on exhaust stroke if engine is turned backwards. " ON-OFF" switch (5)

tor.

OPERATING PRINCIPLES

The Homelite capacitor discharge ignition
system replaces the convenlional magnete
in that it generates alternating current which
is rectified into direct current, the current is
stored as electrical energy in a capacitor
(condenser) and is discharged on (iming
signal into the transformer (coil) that steps
up the voltage to fire the spark plug. In.
stead of using breaker points as in a con-
ventional magneto, ignition timing is done
by magnetically triggered solid state swilch
components. Refer to Fig. HL250 for sche-
matic diagram of the model XL-104 capaci-
tor discharge igmition system.

The solid state triggering device is lo-
cated in a module mounted under the fly-
wheel (rotor). On chain saw models XL-850,
X1-875 and XL-904, the capacitor is also
located in the module. The capacitor for the
model XL-104 ignition system and all other
components for all models are mounted out-
side the flywheel. Ignition system com-
ponents are as follows:

1. SPARK PLUG—A conventional Cham-
pion spark plug with a 0.020 firing gap.

2. FLYWHEEL (ROTOR)}—The CD flywheel
is slightly diiferent from breaker ignition fly-
wheels in that it has two pole pieces to
trigger the solid state components. One pole
piece triggers the switch for normal starting
and operating ignition timing and the second
pole piece is a safety device to prevent the
engine from running backwards. The fly-
wheel magnet passes the generator coil
and core to generate electrical current.

3. GENERATOR—The generalor is an al-
ternator type similar to that used in a bat-
tery charging circuit. The generator coil
module is a permanently sealed unit
mounted on a core. The module generates
electrical current to charge the capacitor.

4. CAPACITOR—The capacitor stores elec-
trical energy which is discharged into the
transformer on signal from the swilch mod-
ule. On the model XL-104, the capacitor is a

86

sealed unit mounted in a slot in the throttle
handle assembly; on other models, the ca-
pacitor is sealed inside the switch module.

5. TRANSFORMER—The transformer in-
creases the voltage discharged from the
capacitor 1o a voltage high enough to fire
the spark plug. The transformer is mounted
on the generator core and can be renewed
separately.

6. TIMING SWITCH MODULE—The timing
switch module, which is mounted on the
backplate under the flywheel, consists of
two magnetic devices which will trigger
the silicon controlled rectifier (SCR) switch
contained in the module. One magnetic de-
vice will trigger the switch for retarded
timing at cranking speed and the second
will trigger the swiltch for advanced timing
when the engine is running. The advance
triggering device is located 16 degrees
ahead of the retard device. At cranking
speed, the advance triggering device will
not generate enough electricity to trigger
the SCR switch, but the retard device is
stronger and will trigger the SCR switch
at cranking speed, thus cllowing the elec-
trical energy stored in the capacitor to be
discharged into the transformer and fire the
spark plug. When the engine is running.
the increased speed at which the pole piece
in the flywheel passes the advanced frig-
gering device generates enough electrical
energy to ftrigger the SCR swilch, thus the
capacitor is discharged into the transformer
16 degrees sooner than at cranking speed.
When the pole piece passes the retard de-
vice, o triggering current is also created,
but the capacitor has already been dis-
chorged and no ignition spark will occur.
Should the engine be turned backwards far
enough to charge the capacitor, a second
“safety” pole piece in the flywheel will
trigger the SCR swilch and the spark plug
will be fired when the engine exhaust port
is open. Thus, when the engine is turned
backwards, a “pooi” may be heard from
the exhoust but a power stroke will not
be created.

is used to stop engine by grounding the ca-

TESTING THE
CD IGNITION SYSTEM
Model XL-104

Procedure and specifications for checking
the capacitor discharge ignition system with
a Graham or Merc-O-Tronic tester were not
available at time of publication, but a num-
ber of tests to indicate condition of the igni-
tion system components can be made using
a volt-ohmmeter, preferrably a Tripplett or
Monarch. To make the volt-ohmmeter tests,
refer to Figs, HL251 through HL255 and
proceed as follows:

Turn the ignition switch to "ON" position,

disconnect lead terminal from spark plug
and insert a screw into the terminal, Hold
terminal insulating boot to position the screw
head Y-inch from engine ground and cb-
serve for spark while pulling the starter
rope. If a spark is observed, the magneto
can be considered OK: if no spark is ob-
served, proceed as follows:
CAUTION: Discharge capacitor by switching
ignition to "OFF" position or by touching the
switch lead to ground if disconnected from
switch.

Remove fan housing and flywheel and
thoroughly inspect lo see that all wires
are properly connected and that there are
no broken or loose connections, If all wires
are secure and in place, make the following
tests: Note: Except where rotor is required
to be in place during the generator coil test,
components may be tested on or off the unit,

Select Rxl scale of ohmmeter and con-
nect one lead of chmmeter to timing switch
module marked “TRANS.” and the other lead
to terminal marked “GEN.” as shown in Fig.
HL251, Strike the pole pieces with a screw-
driver as shown: the ohmmeter needle
should show a deflection and remain de-
flected until the leads are disconnected. If
no deflection is noted, reverse the leads
and again strike pole pieces with screw-
driver. If no needle deflection is noted with
chmmeter leads connected in either manner,
renew the switch module.
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Fig. HL251 — Checking

the timing switch module

using an ohmmeter; refer
to text for procedure.

Fig. HL252—View show-

ing ohmmeter connections

for checking capacitor;

refer to text for pro-
cedure.

Fig, HL253 — High ten-
sion coil of transformer

should have between
2400 and 2900 ohms re-
sistance; make ohmmeter
connections as shown in

top view. Resistance of

To check capacitor, selection Rx1000 scale
of ohmmeter and disconnect ignition switch
lead or turn switch to “ON" position. Con-
nect negative (black) lead of ohmmeter to
capacitor terminal used for generator coil

CONDENSER LEAD

0

Fia. HL254—Generator coil module should

show continuity in one direction only; re-

versing the leads should cause oppesite
reading to be observed.

input coil should be be-
tween 0.2 and 0.25 ohms
with leads connected as
shown in bottom view.

lead connection and the posilive (red) lead
to capacitor ground lead terminal. An in-
stant deflection of needle should occur: if
not, reverse ohmmeter leads. If no reflection
of chmmeter needle occurs with leads con-
nected in either direction, renew the capaci-
tor.

@4
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Again using Rx1000 scale of ohmmeter,
test transformer by connecting either lead
of ohmmeter to transformer high woltage
lead ond other ohmmeter lead to trans-
former ground; the resulting reading should
be between 2400 and 2900 ohms. If proper
reading is obtained, disconnect leads, select
Bxl scale of ohmmeter and connect one
ohmmeter lead to transformer input termincl
and other lead to transformer ground; read-
ing should be between 0.2 and 0.25 chms.
1f either reading is not between the desired
reading, renew the transformer,

The generator coil (square coil mounted
on core) can be checked for continuity as fol-
lows: With flywheel removed, disconnect
lead from terminal marked "GEN." on
awitch module. Select Rx] scale of chmmeter
and connect one lead of chmmeter to ground
and other lead to the lead disconnected
from switch module; then, reverse the leads.
The ohmmeter should show continuity (by
deflection of needle) with the leads con-
nected in one direction, but not in the op-
posite, If the continuity is not observed in
either direction, or if the needle deflects
showing continuity in both directions, renew
the generator coil. The generator coil can
be tested for output by using the voltmeter
as follows: Refer to Fig, HL255. Remove
spark plug, disconnect lead from ignition
switch and bring lead out through switch
hole in throttle handle. Disconnect ground
lead from capacitor. Select lowest “DC”
scale on voltmeter. Connect positive (red)
lead of voltmeter to switch wire and the
negative (black) lead to engine ground. Spin
engine by pulling firmly on starter rope. A
minimum of 4 volts should be observed on
voltmeter.

It is possible for some capacitor discharge
ignition system components to be faulty, but
not be detected by the volt-ohmmeter tests.
If after testing, a faulty component is not
located, renew the components one at a time
until the trouble is located. The components
should be renewed in the following order:

1. Capacitor

2. Generator coil and core

3. Transiormer

4. Timing switch module,

@1

Fig. HL255—Testing output of gemerator with voltmeter: refer to text for procedure;
minimum output should be 4 valts.
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MAINTENANCE

SPARK PLUG. Recommended spark plug
is a Champion J6] for use on engine power-
ing generator or centrifugal pump: a Cham-
pion UJ12 is recommended for use on dia-
phragm type pump engine, A Champion
HO-8A (platinum tip) or UJ-11.G (gold pala-
dium tip) spark plug may be substituted.
Electrode gap is 0.025.

CARBURETOR. A Tillotson HS-45A car-
buretor is used on earlier engines: refer to
exploded view of carburetor in Fig. HLL
Note: As engine speed is controlled by gov-
ernor plate on rotary inlet valve, there are
no governor linkage conneclions to throttle
ghaft. Throttle shaft has spring loaded de-
tent to hold shaft in wide open position.
Generator engine is not fitted with throtile

&

Fig. HL1—Exploded view of Tillotson HS-
45A carburetor used on model 250 engine.

3. Fuel pump cover 22, Welch plug
4, Fuel pump gasket £3. Retaining ring
H, Fuel pump for (24)
dlaphragm 24, Body channel
6, Inlet sereen soreen
9, Throttle shaft clip 25, Welch plug
10. Shaft friction 2. Adjusting needle
aprings springs
11, Bhaft friction balls 27. Idle speed screw
12, Choke shutter spring
13, Inlet needle 28, Idle speed screw

14, Inlet tension spring 29. Main adjusting

15, Inlet control lever necdle
1fi, Inlet pinion pin 30. Choke shaft
17. Inlet pinion pin 31. 1dle adjusting

retalning screw needle
18, Diaphragm gasket 32, Throttle shaft
19, Metering dlaphragm 33. Throttle shutter
20. Diaphragm cover

CONSTRUCTION EQUIPMENT

ENGINE MODEL Bore

250 2%

Stroke Displacement
138 8.0

The model 250 engine is used as power source for centrifugal pumps, diaphragm type

Fig. HL2—Exploded view of air intake and
fue! system. Refer to Fig. HL1 for ex-
ploded view of carburetor (24). Control
lever and shaft (2) is not used for throttle
on generator engine and hole is covered by

plug (3).
1. Air filter cover 12, Crankcase gaskel
2. Control shaft 13. Alr filter
assemblies mounting plate
3. Plug 17, Fuel tank
(generator only) 18. Fuel filter
4. Cover retaining nut 18, Fuel filler eap
f. Nylon washer 20, Fitting
6. Air filter element 21. Fuel line
7. Stud 22, Governor adjusting
8. Gasket hole plug
9. Spacer 23. Grommet
10. Intake manifold 24. Carburetor assembly

pumps, air blowers and generators. The pump, blower or generator must be at least partly
disassembled to service some engine components.

control knob. Carburetor is accessible after
removing air cleaner cover (1—Fig. HL2).

Later model carburetor is fitted with a
main nozzle check ball which allows use
of larger mesh inlet screen (6—Fig. HL1) and
provides easier adjustment of fuel mixture.
The check ball assembly will be in the
same bore as the small body channel welch
plug (22), retaining ring (23) and screen (24),
and will replace these parts.

When disassembling, slide diaphragm as-
sembly towards adjustment needle side of
carburetor body to disengage diaphragm
from fuel inlet control lever. To remove welch
plugs, carefully drill through plugs with a
small diameter drill and pry plugs out with
a pin. Caution should be taken that drill
bit just goes through welch plug as deeper
drilling may seriously damage carburetor.
Note channel screen (24) (early model car-
buretor) and screen retaining ring (23) which
are accessible after removing welch plug (22).

Inlet control metering lever (15) should be
flush with metering chamber floor of car-
buretor body. If not, bend diaphragm end
of lever up or down as required so that
lever is flush.

Normal adjustment of low speed fuel mix-
ture needle (marked “L"” on carburetor body)
is Y-tun open and main mixture adjusting
needle (marked "H" on carburetor body)
should be opened be opened one full turn.
On pump or blower engine, back idle speed
adjusting screw out until carburetor throttle
plate will close fully, then slowly turn screw
in until it just contacts pin on throttle shaft,
then turn screw in an additional 1% turns.

Start engine and allow to warm up before
making final carburetor adjustments. With
carburetor throttle shaft in high speed detent
position and engine runmning under load,
adjust main (H) fuel needle for smoothest
running. Note: On generators, there is no
external control for throttle, thus no need
to make idle adjustments, Move throttle shatft
to idle speed position and adjust idle fuel
needle (L) for smoothest idle. Adjust idle
speed slop screw to desired idle speed. If
engine will not accelerate from idle speed
to full throttle without hesitation, open idle
fuel needle an additional Y-turn,

GOVERNOR. The governor is a part of
the rotary inlet valve; refer to Fig. HL3.
As engine speed increases, centrifugal force
pivots governor plate on pivot pin (P) against
tension of spring (S). The governor plate then
closes the opening in rotary valve and thus
throttles the engine. Maximum governed en-
gine speed is controlled by tension of gover-
nor spring, which is adjusted by turning
screw (A).

To check and adjust engine speed, pro-
ceed as follows: First, bring engine to nor-
mal operating temperature and adjust car-
buretor for highest speed and best perfor-
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mance obtainable, then check engine speed
with tachometer. Reler to the following chart

for correct governed speed:
No Load RPM Full Load RPM

Generator 3750 3600
Centrifugal Pump 3900-4000 3400-3600
Diaphragm Pump 2800-3000 2800-3000
Blower 3750-3800 3400-3600

If adjustment is necessary, stop engine
and remove air filter cover and rubber plug
{22—Fig. HL2) from «air filter base (13). Re-
move brass plug from engine crankcase
through opening in filter base and turn
engine so that adjusting screw (A—Fig. HL3)
is accessible. Then, as shown in Fig. HL4,
turn adjusting screw clockwise to increase
speed or counter-clockwise to decrease
speed. One turn of the screw will change
governed speed copproximately 100 RPM.
HReinstall brass plug, rubber plug and air

Fig. HL3—View of rotary intake valve and
governor assembly. Governor plate pivots
on post (P) to close off valve opening in
rotary valve plate to govern engine speed.
Speed ot which plate closes the opening
is requlated by tension of governor spring
{S) which is adjusted by turning screw (A).

Fig. HL4—Access to governor spring ad-
justing screw (A—Fig. HL3) is gained by
removing air filter cover, rubber plug (22—
Fig. HL2) and the brass plug from engine
crankcase. Then, turn engine so that screw
can be turned with screwdriver as shown.

filler cover, then recheck engine speed:
readjust if necessary.

IGNITION AND TIMING. Breaker points,
condenser and ignition coil are accessible
after removing engine flywheel (magneto
rotor). A hole is provided in magneto back
plate and inner face of flywheel so that o
pin may be inserted to hold flywheel from
turning. Unscrew flywheel nut and remove
flywheel using Homelite puller # AA-22560,
or equivalent. Tighten puller center screw,
then tap screw with hammer to loosen taper
fil of flywheel lo crankshaft. CAUTION: At-
templing 1o remove flywheel by tightening
puller screw only may damage flywheel

To adjust breaker point gap, turn engine
so that leading edge of breaker cam is
about Ys-inch past breaker point cam fol-
lower, then adjust point gap to 0.020.
NOTE: On earlier models, removal of fly-
wheel (magneto rotor) will also require re-
moval of the fan housing (17—Fig. HL8). Fan
housing and magneto back plate are integral
on later models: removing starter and starter
adapter plate will permit access to remove
magneto rotor. Also, service crankshafts may
have two keyways for breaker cam and
magneto rotor. The second keyway (painted
red) is at 2 o'clock position (when consider-
ing cylinder at 12 o'clock position) for use
with one-piece fan housing and back plate
only when breaker points are located above
crankshaft. On early engines with two-piece
fan housing and back plate, breaker points
are mounted below crankshaft (opposite cyl-
inder). The breaker cam and rotor must be
positioned in same keyway, The new one-
piece fan housing and back plate may be
installed on earlier models by tapping the
two drilled stator mounting holes and mount-
ing magnelo stater (armature and coil) in
original pesition. When both new crankshaft

Homelite

and fan housing/back plate are used, re-
mount magnelo stator in new position, use
red keyway for installing cam and rotor
and mount starter using new adapter plate.
New magneto leads, retaining clips and
rivets will be required also.

LUBRICATION. Engine is lubricated by oil
mixed with fuel. Homelite 2-cycle motor oil
is recommended; however, SAE-30 non-deter-
gent motor oil may be used if Homelite oil
is not available. Do not use multi-grade oils.

For use in diaphragm pump engine only,
mix Y4-pint of oil with each gallon of gaso-
line. For all other application, mix 2-pint of
oil with each gallon of gasoline. Always mix
oil and gasoline thoroughly in separate con-
tainer, then pour mixture into fuel tank.

AIR AND FUEL FILTERS. The air cleaner
element may be washed by sloshing it
around in a contminer of non-oily solvent,
It engine is run continuously, clean air filter
daily. After a number of cleanings, filter
pores may become permanently clogged,
making it necessary to renew element.

The fuel filter is part of the fuel pick-up
inside fuel tank and can be fished out with
wire hook. Under normal operations, the
filter element should be changed at one to
two month intervals. If engine is run con-
tinuously, or fuel is dirty, the filter may
need to be changed weekly, or more often
il necessary,

CARBON. The carbon should be cleaned
from the exhaust ports at 100 to 200 hour
intervals. Remove muffler, crank piston to top
dead center and use « wooden or plastic
scraper to remove carbon deposits. Avoid
scratching piston or damaging edge of port,
Note: For easy access to exhaust port, stand
engine on recoil starter end.

Fig. HL5—Exploded view of model 250 magneto assembly. Magneto components are ac-
cessible after removing flywheel; refer to text. A zinc flywheel (magneto rotor) should be
used on diophragm pump engine; other model 250 engines use aluminum flywheel.

18. Flywheel 24. Condenser

19. Breaker box cover 25. Condenser clamp

20. Gasket 27. High tension lead

2i. Breaker points 28. Ignition coil

22, Terminal 49 Coll wedge
connection

34. Breaker cam
33. Wire retaining

. Stator &
armature assy.

. Breaker box clips
cover spring 35A, Felt seal
2. Cam wiper felt 37, Back plate
48. Felt seal
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Fig. HLé—Exploded view
of 250 engine. Crankshaft
end play is controlled by
ball bearing (46). Three
different crankshafts are
used; shaft shown is for
diaphragm pump. Crank-
shaft for generator has
tapered end with threaded
counterbore for armature
retaining bolt. Crankshaft
for other applications has
externally threaded end.

41, Crankease hall 52, Crankshaft (diaphragm 65. Snap rings
42, Crankshaft seal pump) 66, NMoller bearing
43, Needle roller bearings 53, Needle bearing rollers (31) 67. Bearing retaining screws
45, Dowel pins 54, Connecting rod & cap (8, Bearing retaining washers
46. Intake valve wear plate 55, Sochket head screws 60, Snap ring
44, Intake valve & 50, Meedle roller bearing 70. Bearing gasket
ROVErnor ussy, H7. Platon rings 73. Crankcase half
no. Governor spring nH, Gasket 74. Crankshaft ofl seal
1. Cam & flywheel key 38, Cylinder 70, Dowel pin

4. Piston & pliston pin

REPAIRS

CONNECTING ROD. Connecting rod and
piston assembly can be removed after re-
moving cylinder from crankcase. Refer to
Fig. HL6. Be careful to remove all of the
31 loose needle rollers when detaching rod
from crankpin.

Renew connecting rod if bent or twisted,
or if crankpin bearing surface is scored,
burned or excessively worn. The caged
needle roller piston pin bearing can be re-
newed by pressing old bearing out and
pressing new bearing in with Homelite tool
Nos. 241311 (plug) and 24124-1 (sleeve).
Press on lettered end of bearing cage only.

Renew crankpin needle rollers as a set
it any roller is scored, burned or has flat
spot. Stick needle roller set to crankpin with

Vi

Fig. HL7—A 10-32 threaded rod or head-
less screw is used as tool to help in as-
sembling connecting rod to cap. Stick the
31 loose needle rollers to crankpin with
beeswax or heavy gqrease, them carefully
position cap so that when assembled, pinned
side of piston is towards intake side (upper
side) of engine.
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heavy grease or beeswax. Using a 10-32
threaded rod or headless screw, position con-
necting rod cap so that mating boss on
cap and connecting red will align when
pinned side of position is on the intake
(upper) side of engine; refer to Fig. HL7.
Slide connecting rod down over threaded
rod or screw, then install socket head screw
in opposite side of rod and cap and remove
the installation tool. Install remaining sockel
head screw and tighten both screws to a
torque of 32 inch-pounds.

PISTON, PIN AND RINGS. Piston assem-
bly is accessible after removing cylinder
assembly from crankcase. Always support
piston when removing or insialling piston
pin. Piston is of aluminum alloy and is fitted
with three pinned piston rings.

If piston ring locating pin is wom to
half the original thickness, or if there is any
visible up and down play of piston pin in
piston bosses, remew piston and pin as-
sembly. Inspect piston for cracks or holes
in dome and renew if any such defect is
noted. Slight scoring of piston is permissible,
but i rough surfaces are accompanied by
deposit of aluminum on cylinder wall, re-
new piston,

Always use new piston pin retaining snap
rings when reassembling piston to connect-
ing rod. Fit new piston rings in grooves,
cligning ring end gaps with lecating pin.
Be sure locating pin side of piston is away
from exhaust side of engine when installing
piston and connecting rod assembly.

CYLINDER. Cylinder bare is chrome
plated; the plating is light gray in color and
does not have the appecrance of polished
chrome. Renew cylinder if any part of
chrome plated bore is worn through; usu-
ally, the worn area is bright as the alumi-
num is exposed. In some instances, particles
from the aluminum piston may be deposited
on top of chrome plating. This condition is
usually indicated by rough, flaky appear-
ance and can be removed by using a rub-
ber impregnated grinding wheel on a %-
inch electric drill If a screwdriver can be
run over the clecnmed surface without leav-

ing marks thereon, the cylinder is suitable
for further service. If screwdriver scratches
surface, renew cylinder.

Lubricate piston, rings and cylinder bore.
Compress rings, then slide cylinder down
over piston. Tighten cylinder retaining nuts
evenly and securely.

CRANKSHAFT, BEARINGS AND SEALS.
To remove crankshaft, engine must first be
removed from blower, pump or generator.
Refer to exploded view of appropriate unit
in Fig. HL9, HL10, HL11, HL12 or HLI3 for
required disassembly. Then, refer to Figs.
HLS and HL6 and proceed as follows:

Remove flywheel, magneto assembly and
magneto back plate. Remove and discard
felt seals (35A & 38—Fig. HL5) from back-
plate (37). Remove “O" ring oil slinger (not
shown) from crankshaft. Remove cylinder,
piston and connecting rod assembly, then
separate crankcase halves (41 & 73—Fig.
HLE). Pull governor weight away from
crankshaft, then carefully remove the rotary
intake valve and governor assembly (48) to
avoid damaging sealing surface of crank-
shaft. Remove two screws (67) and washers
(68) retaining ball bearing (66) in crankcase
half (73) and remove shaft and bearing. Tape
shaft to prevent scratching sealing surface,
then remove snap ring (69) and pull bearing
(66) from crankshaft. Remove intake valve
plate (46) from crankcase half (41), pry seal
(42) out of bore and press needle roller bear-
ing cages (43) out of crankcase half. Remove

Fig. HL8 — Exploded view of Fairbanks-

Morse rewind starter. Starter cup (15) has

rope notches so that engine can be started

with starter assembly removed. Early type

fan housing (17) is shown; later fan hous-

ing and magneto back plate (37—Fig.
HL5) are intearal.

2, Cover & 11. Brake retaining
bushing assy. washer

3. Starting cord 12. Snap ("E") ring

4, Starting cord grip 13, Flywheel nut

5. Insert 14. Lock washer

6. Rewlind spring 15. Starter cup

7. Starter pulley 16, Engine stop switch

8. Fiber washer 17. Blower housing

9. Friction shoe 18. Flywheel (magneto
assembly rotor)

10. Braks spring 40. Grommet
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geal (74) trom opposite half. Note: Remove
bearings from crankshait and flywheel side
crankcase half only if renewal is indicated.

Renew crankshaift if it has damaged
threads, enlarged keyways, or if run out
exceeds 0.003. Inspect drive gear on output
end of digphragm pump engine for wear or
other tooth damage. Flywheel end main jour-
nal must be free of pits, galling or heavy
score marks. If journal is worn or out of
round more than 0.001, renew crankshait.
Renew ball bearing at output end if bearing

shows perceptible wear or feels rough when
rotated. The caged needle roller bearings at
flywheel end should be renewed if any roller
shows visible flat spot, or if rollers in either
cage can be separated more than the width
(diameter) of one roller.

When reassembling, soak new bearing
gasket (70) in oil. then insert in crankcase
half (73). Support crankshaft at throw, then
press new ball bearing onlo shaft and se-
cure with snap ring (69). Note: Be sure that
groove in ouler bearing race is towards

Fig. HL9—Exploded view of diophragm pump assembly. Gear teeth on engine crankshaft

(1) engage intermediate gear (23). Gearcase cover (4) must be removed from pump so

that engine can be separated from cover. When installing diaphragm (44), push rod (38)
all the way down before installing upper body (31) to lower body (46) bolts.

1. Engine crankshaft
4, Gearcase cOver 14, Needle bearing
5. Bearing cap 15, Thrust washer
8. Needle bearing 16, Ol filler plug
8. Thrust washer 164, Bearing cap
9. Gasket 17. Garlock seals
10. Pump gear 1B. Needle bearing
11, Shaft & 18, Thrust washer
key assy 21, Intermediate shaft

- 4
13. Gearcase hasembly

22, Woodruff key

. Intermediate gear

24. Spacer 46. Pump body

34. Crank 48. Wing plug

35. Cap screw 49, Gasket

37. Thrust washers 50. Standpipe

38. Pump rod assembly 1. Suction fitting
39. Needle bearings 52, FPipe nipple

40, Grease fitting 53. Valve weight

41. Washer 54. Valve

4+, Pump diaphragm 55. Valve plats

45, Diaphragm cap 6. Discharge fitting
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crankshaft throw, Lubricate seal (74), then
using suitable installation tool (Homelite No.
24120-1 or equivalent) press seal into crank-
case half with lip of seal inward. Pressing
against outer race of bearing (66) only, in-
stall crankshaft and bearing assembly into
crankcase half (73) and secure with the two
screws (67) and washers (68). Note: Use
suitable seal protector (Homelite Nos. 24125-
1, 24126-1 or 24127-1, or equivalent) to pre-
vent damage to seal.

Using Homelite tool No. 24158-1, press
outer needle bearing inte crankcase half (41)
with stepped end of tool, then press inner
bearing into crankcase half with straight
end of tool. Note: Press on lettered side of
bearing cage only, Install seal (42) with lip
in towards needle bearing with straight end
of bearing installation tool.

Fit governor and rotary intake valve as-
sembly onto crankshait so that thrust springs
fit into proper bores of crankshaft. Note:
Hold governor plate away from crankshaft
when installing to prevent scratching seal
surface. Lubricate all parts thoroughly and
insert intake valve plate (46) in crankcase
half (41) so that it is properly positioned on
dowel pins and intake opening. Using seal
protector (Homelite No. 24121-1 or equiva-
lent), assemble the crankcase half over
crankshaft and governor assembly, hold as-
sembly together against thrust spring pres-
sure and install crankcase cap screws.
Tighten cap screws to a torque of 80 Inch-
pounds. Insert new felt seal (38—Fig. HL5)
in bore of magneto back plate, place new
"O" ring oil slinger on crankshaft and in-
stall back plate. Tighten backplate retain-
ing cap screws to a torque of 80 inch-
pounds. Complete reassembly by reversing
disassembly procedure.

CRANKCASE. Be sure that all passages
through crankcase are clean, The idle pas-
sage line which enters crankcase via the
intake valve register may be restricted with
carbon deposits,

If main bearing bore at output end has a
lapped appearance, bearing has been turn-
ing in bore, in which instance crankcase
half should be renewed. The mating sur-
faces of the two-piece crankcase must be
free of all nicks and burrs as neither sealing
compound nor gaskets are used at this joint,
NOTE: Fuel tank bracket mounting screws
are secured in engine crankcose with Locs
tite. When reinstalling bracket, clean the
screw threads and threads in crankcase,
then apply @ drop of Loctite to each screw.
Tighten screws to a torque of 120 inch-
pounds.

ROTARY INTAKE VALVE. The combina-
tion rotary intake valve and governor (see
Fig. HL3) should be renewed if any of the
following conditions are noted: If the sealing
faces of valve or governor plate are worn
or scored enough to produce a ridge: if
spring post is loose or extended to valve
seating surface; or, if governor pivot point
has started to wear through the surface of
valve. Maximum allowable clearance be-
tween governor plate and intake valve plate
iz 0,006. The governor spring and/or gov-
ernor spring adjusting screw may be re-
newed separately from the assembly.
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1. Impeller housing
7. Seal assembly 1BA.
8. Washer 16,
0. Shim (0.010, 1GA.
as required) 1.
10, Shim (0.015, 26,
as required)
11, Impeller - 7.
1. Goskets
13, Wear plate
14, Gasket

. Drain plug

CONSTRUCTION EQUIPMENT

Primer plug
Gasket

Gagket

End housing
Hex head

cap screws
Sealing washers

Fig. HL10—Exploded view of centrifugal pump. End housing (17) and impeller (11) must
be removed to allow removal of the four cap screws retaining impeller housing (1) to
engine. Hold flywheel from turning with pin (seec magneto section) to unscrew impeller.

Fig. HL11—Exploded view of trash pump. End housing and Impeller must be removed from
impeller housing to allow housing to be unbolted from engine.

1, End housing 1.
2. Gasket 8.
3, Gasket 8.
4. Wear plate 10,
6. Impeller nut

6. Washer

92

Tapered bushing 11. Shim (0.015, 16. Spiral pin
Impeller as required) 17. Plvot pin
Impeller hub 12. Spacer washers 18. Impeller housing
Shim (0.010, 13. Seal assembly 19, Studs
as required) 14. Cap scraws 20, Wing nuts

15. Sealing washers

Fig. HL12 = Exploded
view of blower unit, Re-
move blower housing and
rotor to allow unbolting
and removal of blower
plate (1) from engine.

. Blower outlet

. Blotted head screws
Mounting plate
Blower rotor
Elastic stop nut
Blower housing
Blower inlet venturi
Inlet screen

. Inlet coller

B 1@ s tata =

Slight scoring of valve foce may be cor-
rected by lapping on a lapping plate using
a very fine abrasive. Lapping motion should
be in the pattern of a figure eight to obtain
best results. Slight scoring of the Formica
wear plate is permissible, Homelite recom-
mends socking a new Formica plate in oil
for 24 hours prior to installation.

REWIND STARTER. Refer to Fig. HL8 for
exploded view of the Fairbanks-Morse starter
used on all applications. In an emergency
in case of rewind starter failure, remove
starter assembly and wind rope around
starter cup (15) to start engine.

Refer lo exploded view for proper reas-
sembly of starter unit. Hook end of starter
rope in notch of pulley and turn pulley five
turns counterclockwise, then let spring wind
rope into pulley for proper spring pre-ten-
sion.

To remove starter cup, insert lock pin
through hole in magneto back plate and
hole in flywheel to hold flywheel from turn-
ing, then unscrew relaining nut,

DIAPHRAGM PUMP, The diaphragm pump
is lubricated by filling gearcase to level of
plug (16—Fig. HL9) with SAE 90 gear lubri.
cant and by greasing pump rod upper bear-
ing at fitting (40) once a month with pressure
qgun.

When installing new diaphragm (44) or
assembling upper pump body (31) to lower
body (46), the diaphragm must be centered
and in fully down position before tightening
upper body to lower body bolts.

To remove pump from engine, drain gear
lubricant and separate gearcase (13) from
gearcase cover (4). Gear teeth are machined
on end of engine crankshaft to drive inter-
mediate gear (23). Unbolt and remove cover
(4) from engine crankcase. When reassem-
bling, use new gasket (9).

CENTRIFUGAL PUMP, Hefer to Fig. HLI0.
To remove pump from engine, remove end
housing (17) and wear plate (13) from im-
peller housing (1), taking care not to dam-
age sealing gaskets. Unscrew impeller (11)
from engine crankshaft in counter-clockwise
direction by placing wrench on hex end of
impeller and striking wrench a sharp blow
with hammer. Take care not to lose or dam-
age seals or shims. Impeller housing can
now be unbolted from engine,

When reassembling pump, shims (9 and
10) are available to maintain minimum clear-
ance between impeller and wear plate (13).
When shims are added to decrease clear-
ance, seal shims (not shown) of the same
thickness must be added to spacer washer
(8} thickness to maintain proper tension on
seal spring. Before reassembling pump, hold
wear plate (without gasket) against impeller
housing and twn engine by hand to be
sure impeller does not rub against wear
plate.

TRASH PUMP. The trash pump (Fig. HL11)
impeller (8) is mounted on tapered bushings
so that if a solid object lodges in pump, the
shaft can spin in impeller.

To remove pump from engine, remove end
housing (I) and wear plate (4), then un-
sgew impeller retaining nut (5) and remove
impeller (8), taking core not to damage or
lose seal and shims (10, 11 & 12). Unbolt
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and remove impeller housing (18) from en-
gine.

When reassembling pump, use shim (10 &
11) thickness as required to maintgin mini-
mum clearance between impeller and wear
plate. Shims are placed between shoulder
on crankshaft and impeller hub (2). Install
same thickness of seal shims clong with
spacer washers (12) to maintain seal spring
tension.

1. Bet screw 24. Brush holder cap
1, Fan 25. Brushes

3. Key 26, End bell

4. Generator rotor 27. Button plug

5. End bell 30, Shield

fl. Generator stator 31, Bearing cap

0, Grommet 35, Bolt

10, Transformer 40. Centering washer
12, Transformer box 2, Reslstor

13, Receptacle, 3-wire 43. Receptacle, 2-wire
14, Ball bearing 44, Receptacle, 2-wire
21, Brush holder 45. Rectifier spacer
22, Set screw 46, Recetifier & lead assy,

23, Set screw

GENERATOR. Exploded view of generator
is shown in Fig. HL13. Care should be taken
in disassembly of the generator that any
leads disconnected should be identified so
they may be reconnected properly. Also, if
brushes are to be reinstalled, they should
be identified so they can be installed in
same location and position from which they
were removed, Carefully disassemble to
avoid damage to wiring or insulation.

Homelite

Generator rotor (4) is removed from crank-
shaft after removing retaining cap screw (17)
by inserting a pin (Homelite No. 22271 cut
to length of 4{% inches measured from
tapered end), tapered end first, and break-
ing taper fit loose with jackscrew (Homelite
tool No. S-394) threaded into end of rotor
shaft. Generator end bell (5) can then be
removed from engine.

Fig. HL13—Exploded view of generator unit. The through bolt (17) retains generator rotor (4) on tapered end of engine crankshaft.
After removing rotor and fan (2) assembly from engine crankshaft, the fan housing end bell (5) can be unbolted from engine crankcase.

ENGINE MODEL
251

HOMELITE
A Extronl DIVISION

PORT CHESTER,N.Y.U.S.A.

Bare Stroke
2% 3%

Displacemeni
12,62

i The 251 engine is used as power source for Homelite models 251 A35 and 251 HY35
generators, model 251 S3 centrifugal pump and model 251 TP3 trash pump. The generator
! or pump must be at least parily disussembled to service some engine components.

MAINTENANCE

SPARK PLUG. Either a Champion J8], HO-
8A or UJ-11-G spork plug may be used. The
Champion HO-8A platinum tip or UJ11-G
gold palladium tip plug will provide longer
service as well as longer intervals between
cleanings. Electrode gop is 0.025.

CARBURETOR., Refer to Fig. HL20. The
Tillotson Series HL carburetor con be re-
moved from engine by removing air intake
manifold (4—Fig. HL21) and air cleaner as-
sembly as the two manifold bolts also retain
carburetor and reed valve assemblies.

When disassembling carburetor, slide dia-
phragm assembly towards adjustment needle

side of carburetor body to disengage dia-
phragm from fuel inlet control lever. To
remove welch plug (28—Fig. HL20), carefully
drill through plug with a small digmeter
drill and pry plug out with a pin. Caution
should be taken that drill bit just goes
through welch plug as deeper drilling may
seriously damage carburetor. Note channel

o3
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Fig. HL20 — Exploded
view of Tillotson Series
HS carburetor used on
model 251 engine. Note
that carburetor is shown
inverted from actual po-
sition on engine.

3. Fuel pump cover

4, Fuel pump gasket

3. Fuel pump diaphragm

6. Inlet channel screen

9. Governor spring arm

12. Throttle shaft clip

13, Choke detent spring

14. Choke detent ball

15. Choke shutter

16, Inlet needle valve

17. Inlet lever spring

18. Inlet control lever

19, Lever pinlon pin

20. Pinlon pin retaining
BCTewW

21. Diaphragm gaskst

22, Metering diaphragm

23. Diaphragm cover

25. Nozzle check valve

26, Choke shaft

27. Main adjusting needle

28. Main needle spring

20, Welch plug

30. Idle fuel needle spring

31, Idle adjusting needle

32. Throttle shaft

33. Throttle shutter

56 7 8

screen (6) and check valve assembly (25)
located in bores of carburetor body.

Inlet control metering lever (18) should be
flush with metering chamber floor of car-
buretor body. If not, bend diaphragm end
of lever up or down as required so that
lever is flush.

Normal adjustment of low speed fuel mix-
ture needle (marked “LO" on air inlet mani-
fold or needle nearest throttle shaft) is one
turn open and main mixture adjustment
needle (marked “HI" on air inlet manifold
or needle nearest choke shaft) should be
opened %-turn. On pump engines, back the
idle speed adjusting screw (see Fig., HL22)
out until carburetor throttle plate will close
completely and screw is clear of pin on
throttle rod. Slowly turn screw in until it
just contacts pin, then turn screw in one ad-
ditional turn. Generator engines do not have
throttle control rod.

Start engine and allow to warm up be-
fore making final carburetor adjustments.
On generator engines, apply load and re-
adjust main needle so engine runs best,
then remove load and adjust idle needle for

.

Fig. HL22—Ad]usting idle speed screw.

Throttle rod friction screw is just visible at

under side of air intake manifold. Idle

speed must not be ;d{:ﬂ«l to above 2500
PM.

Fig. HL21—Exploded view of air intake manifold (4), air filter element (3) and cover

{2), carburetor assembly (15), reed type intake valve and related parts. Throttle control

rod (9) and knob (7) are not used on generator engines. Refer to Fig. HL20 for exploded
view of carburetor.

. Filter cover knob

1

2, Filter cover 7. Throttle (idle) knob  12. Bellicrank 18. Gasket :,

3. Alr filter alsmantt 8. Throttle rod 13. Gaskets 10, Reed valve seat Fig. HL23—View showing proper installa-

4. Alr Intake menifold friction screw 14. Governor spring 20. Resd clamp N bel

5. Idle speed screw 9. Throttle rod 16, Carburetor assembly 21. Reed valve tion of go?eﬂlor I"?“.:'“ llil;s"hea;r

6. Idle speed screw 10, Spacer 16. Flat head screws 22, Gaskets rator engiie not equipp w rofrie
spring 11. Flat washer 17. Spacer 23. Heat dam (idle control) rod is shown.
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smoothest operation. On pump engines, pump
water with throttle control rod pushed all the
way in and readjust main mixture needle so
engine runs best. Then, lift suction hose out
of water, pull throttle rod out and adjust low
idle speed for smoothest running. If neces-
sary, readjust idle speed screw to obtain a
slow idle speed of 1800-2500 RPM. CAU-
TION: Do not adjust low idle speed higher
than 2500 RPM; higher idle speed will re-
sult in damage to governor. Note: The main
and idle speed mixture adjustments are in-
terdependent so that changing one needle

setting often requires readjustment of other
needle.

When reinstalling carburetor, be sure gov-
ernor link is connected as shown in Fig.
HL23.

GOVERNOR. Engine is equipped with a
flyweight type governor mounted on engine
crankshaift; refer to Fig. HL24 for exploded
view showing governor unit. External gover-
nor linkage is shown in Fig. HL23.

CAUTION: Never move governor linkage
manually, or exert any pressure on lever or
linkage to increase engine speed. Working

Fig. HL24—Exploded view showing magneto end of crankshaft (17), governor and mag-

neto assemblies. The housing (45) retaining socket head screws can be removed by work-

ing through notches in outside of magneto rotor (49) allowing all parts to be removed
as a unit after removing governor linkage and disconnecting spark plug wire.

17, Crankshaft, arm
magneto end 27. Governor weight
18. Woodruff key 30. Weight plvot pin
20, Bearing housing 31. Governor cup
21, Crankshaft seal 32. Governor spring
22, Bearing 33. Spring retainer
23, Snap ring 34. Snap ring
24. Spocer 35. Governor camshaft
25. Governor back 36. Camshnft guide
plats 37, Governor arm
26, Governor weight 48. Bellerank link

Fig. HL25—VYiew of magneto assembly with

rewind starter assembly removed. Armature

to magneto roter air gap and trigger coil

to rotor air gap should be adjusted using
a 0.0075 thick plastic shim.

39. Flat washer 00. Cover retalning

43, Governor linkage sCrew

cover 61. Stop switch
45. Magneto housing 61A. 0" ring
47. Bearing 62. Magneto cover

48. Loading spring
40, Magneto rotor
52. Magneto trigger coll state switchbox)

53. Lead clamp 63. Grommet

58, Ignition coll 64. Spark plug wire

58. Coil spring clip 65, Spark plug terminal
49, Armature core

assembly (includes
condenser and solid

Fig. HL26—VYlew showing

magneto leads discon-

nected for testing pur-

poses. must not

touch any other part of

the unit. Refer to text for
and specifica-
Hons.
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governor linkage manually, even momentar-
ily, may cause damage to governor cup and
cam due to friction and burning. Also, on
pump engines, do not adjust slow idle speed
above 2500 RPM.

Maximum-no-load speed for pump engines
should be 3800-3900 RPM and for generator
engines, should be about 3750 RPM; genera-
tor engine speed under load should be 3600
RPM. If necessary to readjust governor, first
remove the cover plate (43—Fig. HL24) and
slightly loosen governor shaft guide (36) re-
taining screws. Note that screw hole in guide
at carburetor side is slotted; insert screw-
driver between side of guide and shoulder
machined in housing (45). Pry carburetor side
of guide towards cylinder to decrease gov-
erned speed or away from cylinder to in-
crease speed. Adjustment provided by total
length of slot will change the engine maxi-
mum governored speed about 1000 RPM.

If engine governed speed cannot be pro-
perly adjusted, check for wear on governor
shaft cam and Inspect governor spring con-
nected to carburetor throttle shaft.

To renew governor spring (32), cup (31) or
back plate (25), first remove starter, magneto
rotor (49) and housing (45); the snap ring
(34) can then be removed from crankshait
allowing removal of spring, cup and back
plate.

IGNITION. A breakerless solid state igni-
tion system is used. Refer to Fig. HL24 for
exploded view of the magneto (items 49
through 65) and to Figs. HL25 and HL26,

To check the solid state magneto, discon-
nect spark plug wire and remove spark
plug. Insert a bolt or screw in spark plug
wire terminal and while holding beolt or
screw about Yi-inch away from engine cast-
ing, crank engine and check for spork as
with conventional magneto. If no spark oc-
curs, refer to following inspection and test
procedure:

Visually check for broken or frayed wires
which would result in open circuit or short.
Be sure stop switch is not permanently
grounded. Inspect magneto rotor (49), trigger
coil (52) and the switch box, condenser and
magneto cover assembly (62) for visible
damage.

To test magnelo components, remove
starter assembly, magneto cover and dis-
connect leads as shown in Fig, HL28, then
proceed as follows:

To test ignition coil, refer to test instru-
ment Instructions; readings ior Graham
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Fig.
assembly, fam,
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HL27—Exploded view showing model 251 engine crankcase, cylinder, rod and piston
crankshaft (output end) and related parts. Petcock (90) is to drain crank-
case should It become flooded with fuel; do not attempt to start and run engine with pet-

cock open.
06, Spark plug 78. Connecting rod 85, Woodruflfl keys 10, etcock
U7, Spurk plug gasket 70, Needle bearings A6, Stud bolts (25183 01, Crankcase gnsket
08, Cylinder shield 80, Thrust washers pump only) 4. Crankcnse
T8, Cylinder gnsket 81. Crankpin screw R7. Bearing retaining 83, Ol seal
T4, Oylinder 82, Roller bearing HOreWs i, Spacer
75, Piston rings 83. Inner race 48, Bearing retalning 8§57, Bearing
%8, Plston & pin nssy. R4, Crunkshaft (output washers 88, Fan
T1. 8nap rings end) 8. UBearing 1w, Cork plug

Model 51 and Mere-O-Tronic testers are
given below:

Graham Model 51:

Maximum secondary .....ooeeeves 10,000
Maximum primary ....oceeeceneceee 1.7
Cofl Index ..ovvvvriararsassarnansns 65
Maximum coil test .......ocoiaeens 20
Maximum gap index ............... 65
Merc-O-Tronle
Operating amperage . .. .. s el 1.3
Minimum primary resistance ........ 0.6
Maximum primary resistance ....... 0.7
Minimum secondary continuity ...... 50
Maximum secondary continuity ...... 60

If ignition coil does not meet test speci-
fications, renew using correct part number
coll, Tt is important that a substitute coil
not be used with the solid siate ignition sys-
tem. If coil tested ok, check switch box as
follows:

With leads and condenser disconnected as
ghown in Fig, HL26, connect one chmmaeter
lead to one switch box test point (flag ter-
minal or ground lead) and other chmmeter
lead to remaining switch box test point. The
chmmeter reading should be either between
5§ to 25 ohms or from one megohm to infinity.
When ohmmeter test leads are reversed, the
opposite reading should be observed. If these
ohmmeter readings are not observed, renew
magnelo cover and switch box assembly. I
ignition coil and switch box both test ok,
check trigger coil gz follows:

Connect ohmmeter positive lead to junc-
tion of swich box and trigger coil leads and
ohmmeter negative lead to magneto housing
(see "Trigger Coil Test Points” in Fig. HL26).
It is not necessary to disconnect trigger coil

lead from switch box lead. The chmmeter
reading should be 22 to 24 ohms.

To check condenser, stick a pin through
the condenser lead lo provide a contact
point, then test condenser using standard
procedure to check series resistance, short
and capacitance. Condenser capacilance
should be 0.16-0.20 mid.

If either the switch box or condenser tested
faulty, renew the complete condenser, switch
box and magneto cover assembly.

LUBRICATION. Engine is lubricated by oil
mixed with fuel. Homelite 2-cycle motor oil
is recommended; however, SAE-30 non-deter-
gent motor oil may be used if Homelite oil
is not available. Do not use multigrade
motor oils. Mix Y2-pint of oil with each gal-
lon of gascline. Always mix oil and gasoline
thoroughly in separate container, then pour
mixture into fuel tank.

AIR AND FUEL FILTERS. The air cleaner
element may be washed in a detergent and
water solution or by sloshing it around in a
container of non-oily sclvent. After o num-
ber of cleanings, the filter pores may be-
come permanently clogged, making it neces-
sary to renew element.

The fuel filter is a part of the fuel pick-up
inside fuel tank ond can be fished out filler
opening using a wire hook. Under normal
operations, the filter element should be
changed at intervals of from one to two
months. If engine is run continuously or fuel
is dirty, fiter may need to be changed
weekly or more often if necessary.

CARBON. The carbon should be cleaned
from exhaust poris at 100 to 200 hour inter-
vals. Remove muffler, crank piston to top
dead center and use a wooden or plastic

scraper to remove carbon deposits. Avoid
scratching piston or damaging edges of port.

REPAIRS

COMPRESSION PRESSURE. Engine should
have a minimum compression of 135 psi
when tested while still warm from opera-
tion. A 14 mm. screw-in type tester should
be used.

CONNECTING ROD. Connecting rod lower
end is fitted with a roller bearing (82—Fig.
HL27) which rides on a renewable inner
race (83). To remove piston and connecting
rod assembly from crankshait (84) crankpin,
first remove cylinder and the magneto hous-
ing and crankshaft rotor end assembly. Place
a block of wood between crankshaft throw
and crankcase to keep crankshaft from turn-
ing, then unscrew crankpin screw (81) (coun-
terclockwise) with 3&-inch Allen wrench. If
renewal of inner race is indicated, remove
race from crankpin. Usually, race will slide
off of pin; however, it may be necessary to
pry race from crankpin with screwdrivers.

To renew crankpin needle roller bearing
in the connecling rod, press cld bearing out
using plug (Homelite tool No. 24120.-1), sup-
porting rod on sleeve (Homelite tool No.
24118-1). Install new bearing by supporting
rod on sleeve (Homelite tool No. 24124-1)
and pressing bearing in with same plug as
used 1o remove old bearing, Shouldered face
of sleeve (24124-1) will properly position
bearing so that it protrudes equally from
each side of rod,

To renew piston pin bearings, support rod
on gleeve (Homelite tool No. 24124-1) and
press bearings out with plug (24131-1). New
bearings are installed separately from op-
posite ends of bore. Support rod on sleeve
(14124-1) and using straight end of plug
(24131-1) (end with recessed face), press new
bearing in (press on leltered side of cage
only) until shoulder of plug seats against
rod. Turn rod over and press other new
bearing into rod in same manner. When
properly installed, recessed faces of piston
pin thrust washers will clear protruding bear-
ing races and will contact connecting rod.

When reinstalling connecting rod and
bearing inner race, thoroughly lubricate all
parts and tighten connecting rod cap screw
to a torque of 50 Ft.Lbs. Note: Locate con-
necting rod on crankpin so that oil hole in
upper end of red will be towards intake
side of engine, Piston should be assembled
to connecting rod so that piston ring locating
pin will be to same (intake) side of assembly
as oil hole in rod.

PISTON. PIN AND RINGS. Piston is ac
cessible after removing cylinder from crank-
case. Always support piston while removing
or installing piston pin. Piston should be
renewed if ring side clearance, measured
with new ring installed in top groove, ex-
ceeds 0.004. Also, remew piston if piston
skirt 1o cylinder bore clearance exceeds
0.007 when measured with new or unworn
cylinder. Inspect piston ring locating pin and
renew piston if pin has worn to half of ils
ariginal thickness. Piston pin should be a
snug push fit to light press fit in piston.
Piston, pin and rings are available in
standard size only. Homelite recommends
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Reeds should rest against valve seat.
Dirt accumulation bearath reeds

Fig. HL29—VYiew showing reed valve as-

‘sembly with one valve reed removed. In-

spect seat and reeds as noted and be sure
fuel pump pulse passage is open.

that piston rings be renewed whenever en.
gine is diassembled for service.

When recssembling piston to connecting
rod, insert new snap ring in exhaust side
(opposite ring locating pin) side of piston,
Lubricate all parts and place piston, exhaust
side down, in holding fixture. (Note: A used
cylinder sawed in half makes a good hold-
ing fixture.) Press pin into upper (intake)
side of piston, then insert connecting rod
and thrust washers into piston with oil hole
in rod up and recessed sides of washers
next to piston pin bearings in rod. Press pin
on through the assembly and secure with
new snap ring. Be sure that piston and rod
assembly is installed on crankpin with
pinned (intake) side of piston away from
exhaust port side of engine.

CYLINDER. Cylinder bare is chrome plated.
This plating is light gray in color and does
not have the appearance of ordinary pol-
ished chrome. Because coating is honed after
plating, it looks much like the aluminum cyl-
inder base metal. If plating has been pene-
trated by scoring or wear, the aluminum
underneath will appear as a bright area.
These bright areas are usually, but not
always located at the edges of exhaust
ports. If further checking, as mentioned be-
low, shows that chrome has been pene-
trated, renew cylinder,

In some instances, particles of metal are
torn loose from piston and deposited on
top of cylinder plating. This condition is
usually indicated by a rough, flaky appear-
ance of the bore and con be removed by
using a rubber impregnated grinding wheel
on a Y-inch electric drill. If a screwdriver
can be run over cleaned surface without
leaving marks thereon, chrome is intact and
the cylinder is suitable for further service.
If screwdriver scratches surface, rensw cyl-
inder.

-

Fig. HL30 — Exploded
view of rewind starter
used on model 251 en-
gine. Starter cup (1) has
notches for using emer-
gency starting rope.

Starter cup

Lock washer

Crankshaft nut

Snap ring

Retaining washer

Brake spring

Brake washer

. Friction shoe
asseimbly

8%, Starter puliey

10. Starter rope

11. Handle insert

12

13

14

PrinFtgs -

. Handle
3. Rewlind spring
. Starter cover

CRANKSHAFT, BEARINGS AND SEALS.
The two-piece crankshaft can be serviced
as two separate parts. Refer to following
appropriate paragraph for information under
“"CRANKSHAFT, MAGNETO END” or
"CRANKSHAFT, OUTPUT END.”

CRANKSHAFT, MAGNETO END. To service
the shaft, bearings, seal or governor com-
ponents, proceed as follows: Remove rewind
starter as an assembly. Unscrew magneto
rotor retaining nut and using suitable puller
(Homelite tool No. AA-22560 or equivalent),
remove rotor. Disconnect governor linkage
and remove governor bellcrank, Using a %-
inch Allen wrench, remove the six socket
head screws relaining magneto housing to
crankcase and remove housing and shaft
assembly. Remove the two screws retaining
bearing housing (20—Fig. HL24) to magneto
housing (45) and separate shait and bearing
assembly from housing (45). Bearing (47) can
be renewed at this time. Remove snap ring
(34), retainer (33) and governor spring (32)

Homelite

and pry governor back plate (25), with
weights, from shaft (17). Remove spacer (24),
support bearing housing (20} and press shaft
from housing. Remove crankshaft seal (21)
and snap ring (23), then press bearing (22)
from housing.

To assemble magneto end shaft and bear-
ing assembly, proceed as follows: Install
new seal (21) in housing with lip of seal
towards crankcase side. Lubricate seal and
insert shaft through seal and housing. Sup-
port flat inner end of shaft and press bear-
ing (22) down over shaft and into housing
until bearing inner race is seated against
shoulder on shaft. Then, support housing and
press bearing outer race into housing so
that retaining snap ring (23) can be Installed.
Place spacer (24) on shaft, then drive or
press governor back plate onto shait against
spacer. Install governor cup, spring, spring
retainer and snap ring. Attach bearing
housing to magneto housing with the two
screws, then reinstall shaft, bearing housing

Fig. HL31—Exploded view of model 25153 pump assembly. Impeller (16) threads onto
stud (86—Fig. HL27) threaded inte output end of crankshaft. Use shims (14) as re-
quired to maintain 0.020-0.030 clearance between impeller and wear plate (18).

5. Engine fan housing 12, Cap screws (to
9. Impeller housing fan housing)

10. Spirol pin 13. Washer
11. Sealing washer 14. Shims (1/32
& 0.010)

15. Seal assembly 20, Primer plug
16, Impeller 21. Gasket

17. Gaskets 2 End housing
18. Wear plate 24. Drain plug
19. Gasket 23. Gasket

97




Homelite CONSTRUCTION EQUIPMENT

. Gasket

. Drain plug

. Wrench holder

. Suction fitting

. Valve plate (small)
. Valve

. Valve plate (large)
. Discharge fitting
. Gasket

, Primer plug

. Gasket

. End housing

. Gasket

. Gasket

. Impeller housing
. Impaller acrew

. Washer

. Tapered bushing
. Impeller

. Seal assembly

. Graket

. 0" ring

. Pump frame &
fan housing

. Engine fan

. Washer

. Fan retalning nut

. Washer

. Bhim(s) (1/32
& 0.010)

. Shim(s) (0.010
& 0.015)

Fig. HL32—Exploded view of model 251TP3 pump assembly. Impeller screw (23) threads into end of engine crankshafr. Impeller Is
not solidly connected to engine crankshaft and can slip on topered bushing (25) and end of crankshaft should a solid object be-
come lodged between impeller and housing.

. Engine fan housing
. Generator rotor
. Generator stator
. Grommet
. Transformer cover
. Transformer
. Bearlng
. Rotor cap screw
. Receptacle, 3-wire
. Receptnele, 3-wire
. Brush head
. Brush holder
. Bet screw
. Set acrew
. Brush holder cap

. Brush
5. Brush lead terminal
. Button plug
, Bearing cap
. Brush head shield
. Resistor bracket
. Centering washers
. Resistor
. Receptacle, 2-wire

i Bpac'er
. Rectifier assembly
. Receptacle, 2-wire

Fig. HL33—Exploded view of model 251A35 generator assembly. Rotor (5) is retained on tapered end of engine crankshaft by cap
screw (14); to remove rotor, remove cep screw, insert armature pin (Homelite part No. 22271 cut to longth of 7% inches) and thread
speciol jack screw (part No. 5-394). Tap the tightened jack screw with hammer to break armature loose from crankshaft.

o8




CONSTRUCTION EQUIPMENT

and magneto housing to crankcase using
new gasket.

CRANKSHAFT, OUTPUT END. First, re-
move magneto end crankshaft, bearing and
magneto housing assembly as described in
preceding paragraph. Remove cylinder and
piston and connecting rod unit, then proceed
as follows:

Remove the crankcase, output crankshaft
end and blower rotor (fan) as an assembly
from pump or generator: refer to exploded
views of pump and generator units shown
in this section. Remove fan retaining nut
and washer and the two crankshait bearing
retaining screws (87—Fig. HL27) and wash-
ers (88). Support magneto (open) end of
crankcase, then press crankshoft (84) from
fan and crankcase. Remove the three corks
(99) from fan, insert jackscrews into the
tapped holes and push bearing (97) from fan
inner hub, Remove screws and reinstall
corks. Support outer race of bearing (89) and
press shait out of bearing. Remove spacer
(98) and crankshaft seal (85) from crankcase.

To reassemble, proceed as follows: Press
new seal into crankcase with lip towards in-
side (away from fan). Support outer hub of
fan, then press new bearing (37) onto fan
inner hub. Press new inner bearing (89) into
crankcase with retaining groove in outer
race properly positioned. Support bearing
inner race with sleeve, then press crankshaft
into bearing. Install bearing retaining screws
and washers. Place spacer (96) in position
on crankshaft, then carefully press fan onto
shaft making sure that keys and keyways
are aligned. Install fan retaining washer
and nut securely. Complete reassembly by
installing connecting rod and piston, cylinder
and magneto end assembly.

CRANEKCASE. To renew crankcase, follow
procedures as outlined in previous para-

. Brush head cover 28,

. Brush head 27,

i cap screw 28,

. Bearing cap 29,

. Brush head cover 30.

. Lead, #14 wire a3,

. Brush (A.C.) 35.

. Brush spring 38, Lead (#14 wire)

- Brush holder 39, Brush (D.C.)

. Brush holder block 40. Brush spring
ring clamp 41, Brush holder

. Brush ring 42, Lead (#14 wire)

Fig. HL34—Exploded view of model 251HY35-1

graph “CRANKSHAFT. OUTPUT END".

REED INTAKE VALVE. Engine is equipped
with a pyramid reed valve assembly shown
in Fig. HL21. The reed valve should be in-
spected whenever carburetor is removed.
Refer to Fig. HL29 for inspection points.
‘When installing new reeds on pyramid seat,
thoroughly clean all threads and apply
Loctite to threads on screws before installing.
Be sure reeds are centered before tightening
SCrews.

REWIND STARTER. Refer to Fig. HL30 for
exploded view. In an emergency in case
of rewind starter failure, engine con be
started by removing starter and winding a
rope around starter cup (1).

CENTRIFUGAL PUMP. To remove pump
from engine, remove end housing (22—Fig.
HL31) taking care not to damage gaskets.
Unscrew impeller clockwise by placing
wrench on hex portion and striking wrench
a sharp blow with hammer. Note: The im-
peller is mounted on a stud bolt threaded
into end of engine crankshaft; the impeller
may unscrew off of the stud or stud may be
removed with impeller. Take care not to lose
the shims (14) or washer (13). After removing
impeller, impeller housing can be unbolted
and removed from engine fan housing (5).

Before assembling pump, lubricate seal
seat and seal head with oil and make sure
gaskets are in good condition. Shims (14) are
used as required to maintain minimum clear-
ance between impeller and wear plate (18),
When reassembling, place wear plate
against impeller housing without a gasket
and turn engine by hand to be sure impeller
does not rub against wear plate.

TRASH PUMP. Refer to Fig. HL32, To re-
move pump, first remove end housing (19)
from pump bedy and fan housing (35). Re-
move impeller housing (22) ¥ not removed
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with end housing. Unscrew impeller retain-
ing cap screw (23) and remove washer (24),
tapered bushing (25), impeller and seal as-
sembly. The engine can then be unbolted
and removed from housing (35).

Before reassembling pump, make sure gas-
kets and shaft seal are in good condition,
lubricate seal seat and seal head, then pro-
ceed as follows: A 0.010 to 0.020 clearance
between impeller and impeller housing ia
maintained by varying number of shims (41)
between impeller hub and washer (40). Add
shims until impeller just contacts impeller
housing when housing is held in position,
then remove one 0.015 thick shim. Com-
pressed length of seal assembly (not includ-
ing seat) should be 7&-inch, plus or minus
0.010, and is adjusted by adding or re-
moving shims (42) between seal head and
impeller. Seal length should be measured
after impeller to impeller housing clearance
is adjusted. After impeller clearance and seal
length are correct, complete reassembly of
pump.

GENERATORS. Exploded view of model
251 A35 generator is shown in Fig. HL33
and model 251 HY 35-1 exploded view is
shown in Fig. HL34. Care should be taken
in disassombly of the generator that any
leads disconnected should be identified so
that they be reconnected properly. Also, if
brushes are to be reinstalled, they should be
identified so they can be installed in same
location and position from which they were
removed. Carefully disassemble to avoid
damage to wiring or insulation.

Generator rotor (5—Fig. HL33 or 27—Fig.
HL34) can be removed from engine crank-
shaft by Inserting a pin (Homelite No, 22271
cut to a length of 7% inches measured from
tapered eond) into rotor after removing re-
lalning cap screw (14—Fig. HL33 or 9—Fig.
HL34). Then, thread a jackscrew (Homellte
No. 5-394) into rotor, tighten jackscrew and
tap with hammer to loosen taper fit.

generator assembly. Cap screw (9) retalns gemerator rotor (27) to enaine crankshaft.
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ENGINE MODEL
8

9,9A
20
23
24
35
36

This section covers Homelite 2-cycle en-
gines used on various pumps and genera-
tors. The unit model number (such as pump
model number S8 3-1 or generator model
9A115-1) also indicates engine model num-
ber (which would be model 8 and model 8
respectively). The pump or generator must
be at least partially disassembled to perform
certain engine service operations.
CAUTION: Centrifugal type pumps should
not be operated without water in pump.
Water is necessary for lubrication of the
pump seal while engine is running. Cap
suction side of pump and fill pump with
waler before starting engine when pump is
assembled.

MAINTENANCE

SPARE PLUG. Recommended spark plug
for all except 3652 and 8S3-1 pumps is
Champion HO-8A or UI-1l-G. Models 3652
and 883.1 require a Champion UJ-22 spark
plug. Model J6 or J6] Champion plugs can
be substituted for HO-BA or UJ-11.-G; but will
be more susceptible to fouling and electrode
erosion. Electrode gap for all models should
be 0.025.

CARBURETORS. Tillotson Series MD and
MT float type carburetors and Homelite car-
buretors have been used: refer to appropri-
ate exploded view in Fig. HL40 or Fig. HL41,
or to the cross-sectional view in Fig. HL43.

On some models, flow from fuel tank to
carburetor is by gravity with tank mounted

Eig. HL40—Exploded view of typical Tillorson Series MD carburetor as used on some

SENEARoRL

Bore
2%
2%
2%
2%
2%
27
2V

. Pipe plug

Float bowl cover
Float pin
By-pass tube
Main nozzle
Gasket

. Choke ghaft
Choke dlsc

. Expansion plug

10. Choke friction pin
11. Spring

12, Gasket

13, Packing nut

14, Malin fuel needle
16, Expansion plug
17, Carburetor body
18, Throttle disc
19, Gasket

20. Float

21, Inlet valve asay.

. Gasket
23, Idle fuel needle

24, Spring

25, Bpring

26, Idle stop screw

27. Throttle shaft

28, Throttle stop lever
29. Throttle lever
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HL41—Exploded view of typical Series MT Tillotson float type carburetor as used
on some Homelite pump and