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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 burning takes place in a
closed cylinder containing a piston. Expan-
sion resulting from the heat of combustion
applies pressure on the piston to tum «
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 revolution 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
events 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 eyl
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 e}ec—
tric spark.

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

5. The burned 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 strokes 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 fuel-air 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 utilizing 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. CS1 shows a schematic view of the
crankcase scavenged, reed valve type, two-
stroke cycle engine commonly used. The
general sequence of events required for/op-
eration is as follows: As the piston_moves
outward from theé crankshaft as shHown in
view “B”, the volume of the closed crank-
case is enlarged and the pressuré lowered,
causing air to be drawn through'the car-
buretor (C), where it is ‘mixed” with fuel.
This mixture is then drewn ‘through the
reed valve (R) and into the crankcase. VAt
the same time, a previous “charge_of, fuel
is being compressed, between head of pis-
ton and closed end of cylinder as_shown
by the darkéned area. As| the-piston ap-
proaches top<eenter, a timedispark ignites
the compressed fuel charge and the resul-
tant expansion moves_the\piston downward
on thel power stroke. The reed valve (R)
closes, and downward, movement of piston
compresses the mext fuel charge in the
crankcase as.shown in view "“A”, When
the “piston nears the bottom of its stroke,

\\AI/

Fig. €S1 — 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 as a

scavenging pump.
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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 products and remaining pres-
sure to 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 sometimes produced
with o 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 lecated in cylinder wall and opened
and closed by the piston skirt.

C. Carburetor
EX. Exhaust port
IP. Intake port
TP. Transfer port

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 ratios are approximately as
follows:

Fuel Air
For starting in cold weather.. 1lb. 7lbs.
For idling % ..... e s 11b. 11lbs.

For full load at open throttle. 11b. 13 1bs.

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 an in-
crease in speed and a decrease in pres-
sure as compared to its speed and pressure
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 venturi.

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 floatless carbu-
retor that would function in any position
allowed 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 at
the venturi of the carburetor.

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
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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 ae-
companying drop in air pressure.

Fig. €S6 — Schematic
view of simple float-type
carburetor. The buoyancy
of float (A) closes the

fuel inlet valve (B) to

CHAIN SAWS

N\ B ”

Fig. €S3 — 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 (SO)

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

C. Qarburetor
RO, Opening in rotating
member
80. Opening in crankease
wall

at each stroke of the piston, a diaphragm
vented to.the crankcase will pulsate at each
turn, of the engine crankshaft. Thus, the
pulsating diaphragm can be used as a fuel
pump. See Fig. CS7.

A cross-sectional schematic view of one
diaphragm type carburetor with an 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). En-
gine suction through the main jet (15) and
idle jets (10) is transmitted to the top of the
carburetor diaphragm (25) and atmospheric
pressure through the vent (23) pushes up-
ward on the diaphragm (25) overcoming
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 vacuum in
the carburetor throat so that the carburetor
will function at the low cranking RPM.

maintain the fuel at a
constant level (€). The A
pressure drop in the ven-
turi causes fuel to flow

out nozzle (D) which pro- |
trudes just above the fuel

-‘level. Maximum fuel flow

is controlled by mixture

valve (E). Throttle valve B
is at (F) and choke valve
at (G).
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Fig. C57 — 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.

5. Inlet check valve
6. Valve spring

3. Valve spring
4. Outlet check valve

When the engine is idling, the throttle
disc is almost completely closed and there
is not enough air passing 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
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
velocities and lower venturi pressures that
increase the flow of fuel outsof the dis-
charge ports.

Any vacuum created at the idle discharge
ports (10) or the main fuel discharge<port
(15) is transferred through “the metering
chamber (6) to the diaphragm (25)./Air pres-
sure entering through the atmospheric vent
hole (23) pushes against the diaphragm be-
cause of the vacuum ond overcomes pres-
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.

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

Fig. €S8 — Cross-sec-

tional schematic view of

Tillotson series HL - dia-
phragm carburefor.

. Fuel inlet

. Pump body
Pump diaphragm
Pump valves
Gasket

. Gasket
Metering chamber
. Idle needle

. Impulse channel
. Idle fuel orifice
10. Tdle ports

11, Throttle shutter
12, Main fuel orifice
13. Body

14. Venturi

15. Main fuel port
16. Choke shutter
17. Inlet channel

18. Inlet valve

19. Main needle

20. Spring

21. Diaphragm lever
22, Fulcrum pin

23. Vent hole

24, Cover

25. Diaphragm

26. Atmospheric chamber
27. Gasket

28. Screen

29. Screw

30. Fuel chamber
31. Pulse chamber
32.' Strainer cover
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Fig. €S9 — Cross-see-
tional view of typical
Series HS Tillotson dia«, (

phragm type carburetor. @
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1. Filter screen
2. Venturi
3. Pulse chamber
4. Fuel chamber
5. Pump diaphragm
DA, Inlet valve
5B. Outlet valve
6. Pump body
7. Gasket
8. Inlet fitting
9. Impulse channel
10, Throttle plate
11. Primary (A)iand
secondary (B) idle
ports
12Main fuel orifice
13. Idlesfuel.needle
14. Carburetor‘body
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15. Metering chamber

16. Idle fuel orifice é g‘-w i

17: Meteéring diaphragm H l‘ % T
18, Atmospheric chamber @ # = = @

19. Vent hole @“ % @
20, Diaphragm cover E, — e = i

21, Spring AR P e e U R ¢

22. Fulerum pin @ SNV DTN H XN, S R K

23. Gasket 5

24, Diaphragm lever
25. Inlet valve

26. Main fuel needle
27. Choke disc

28, Inlet channel

29, Main fuel port

electricity is an entire scientific field, it is
beyond the scope of this manual to fully
explore these 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 electricity and formation of magnetic
fields by electrical current.

The principle of electromagnetic induc-
tion of electricity 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

is)

H@E @ @ ©® B B

(electro-motive force or emf) is induced in
the wire, If the wire is a part of a com-
pleted electrical circuit, current will flow
through the circuit as illustrated in Fig:
CS10. It should be noted that the movement
is relative; that is, if the lines of force of
a moving magnetic field cut across a wire,
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 voltage 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

5
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LINES OF FORCE CONNEGCTING
UNLIKE MAGNETIC POL?

Fig. CS11 — A field of magnetic ferce is

alweays 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.

Fig. CS12 — 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
eltcfro-magnetic field to surround individual
loops of the coil.

' that it cuts 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, a 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 «
coil, the magnetic forces around the wire
converge to form a stronger single magnetic
field as shown in Fig. CS12, If the wire is
coiled closely, there is little tendency for
the magnetic forces to surround individual
loops of the coil,

6

Fig. CS10 — When a wire
(conductor) is moved through
a magnetic field across lines
of magnetic force, an elec-
tro-motive force is induced
into the wire. If the wire is
a part of an electrical cir-
cuit, current will flow in the
circuit as shown.

Fig. CS13 — Cut-away
view of typical engine
flywheel used with fly-
wheel magneto type igni-
tion system. The perma-
nent magnets are usually
cast into the flywheel.
For flywheel magnetos
having the ignition coil
and core mounted to out-
side of flywheel, magnets
would be flush with outer
diameter of flywheel.

Fig. CS14—Drawing show-
ing function of the magneto
armature core. At.left, lines
of force of permanent mag-
net are dispersed in the air
between ‘the two poles of
the.magnet. When a soft iron
bar, which is an excellent

CHAIN SAWS

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 across 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 flywheel
type magneto produces the ignition spark,
it is necessary to identify each part of the
magneto. The various component parts of
the conventional type flywheel magneto are
discussed in the following paragraphs.

—
conductor of magnetism, is /A,__— Fi
moved close to the magnetic s ;
poles, the magnetic field is K\ ¢ g t14 ‘f’ v v
attracted by and becomes [T ——— ]
— —

concentrated in the bar.

Fig. CS15—To prevent stray
electrical currents (eddy cur-
rents) from building up with-
in the armature core and
creating opposing magnefic
fields that would decrease
the efficiency of the mag-
neto, the armature core is
consfructed of thin plates
(laminations) that are in-
sulated from each other.
(Oxide on surfaces of lami-
nations usually provides suffi-
cient insulation, although
laminations in some magnetos
are painted or varnished.)

ASSEMBLED
LAMINATIONS

INDIVIDUAL
LAMINATION

LAMINATION
RIVETS

o
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Fig. CS16—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 fo in-
sulated terminal of breaker points. Lead
(D) is to ground. Spark plug (high tension
wire) attaches to terminal (T).

Fig. CS17 — 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 6. Contact points

. Condensor 7. Breaker base

. Condensor ground 8. Spring
(mounting) strap 9. Pivot pin

. Breaker cam
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INSULATING
PAPER

Fig. CS18 — Yiew 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).

FLYWHEEL MAGNETS. Permanent mag-
nets are either attached to the flywheel .as
shown in Fig. CS13 or imbedded into the
flywheel casting. Some magnetos aise ‘@
single ring shaped flywheel magnet; others
use two separate magnets as shown bin
Fig. CS13, g

Alnico, a steel alloy contdining  alumi-
num, nickel and cobalt, is used for the fly-
wheel magnet or magnets(as Alnico retains
strong magnetic propertieswfor 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
becausesoft iron is awvery 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
magnets;

In theweperation of the magneto, electrical
currents can be induced into the armature

SECONDARY
WINDINGS

HIGH TENSION
LEAD
SPARK
PLUG
STOP LEVER /.

PRIMARY
WINDINGS
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core. To prevent these stray currents (eddy
currents) from building up in the armature
core and creating magnetic forces which
would decrease the efficiency of the mag-
neto, the armature core is built up of thin
plates (laminations) as shown in Fig. CS15.
Thus, the armature core is sometimes called
laminations.

HIGH TENSION COIL. Refer to Fig, CS16
for construction of typical high tension coil.
The coil assembly consists of a primary coil
(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 CSI19 for hook-up of coil leads.

BREAKER (CONTACT) POINTS. Refer to
the magneto wiring diogram in Fig. CS19.
The breaker points are installed between
the lead - from the primary coil windings
and the magneto ground. The breaker
points are opened and closed by a cam
which) is usually located on the engine
crankshaft a8 shown in Fig. CS17.

CONDENSOR.“Refer to Fig. CS18 for con-
struction “of & typical condensor. Usually,
the leadfrom one end of the condensor is
connected to the metal covering and is
thereby grounded through mounting the
condensor. The condensor is connected in
parallel with the breaker points as shown
in Fig. CSI19.

The basic function of the condensor is to
absorb the flow of current in the primary
ignition circuit to prevent the current irom
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.

—  MAGNETO
S R W coIL
Gr 3

CONDENSER —~—n—

— ~——— GROUND

ey A
Tﬁ-

ON-OFF
SWITCH

e
e
-—

L BREAKER

POINTS

Fig. CS19—Typical wiring diagram for flywheel type magneto. An on-off switch to stop the engine may be attached to the magneto
primary circuit to ground out the system, or a stop lever may be used fo ground out the center electrode of the spark plug.
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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.

Figs. CS20, CS21, CS22 and CS23 illus-
trate the operational cycle of the flywheel
type magneto. In Fig. CS20, the flywheel
magnets 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. CS14 and a potential voltage (emf)
was induced in the coil windings. However,
this emf was not sufficient to cause current
to flow across the spark plug electrode gap

Fig. €S20—View showing
flywheel turned to a posi-
tion so that lines of force
of the permanent magnets
are concentrated in the
left and center core legs
and are interlocking the
coil windings,

Fig. €S22—The flywheel
magnets have now turned
slightly past the position
shown in Fig, €S21 and
the rate of movement of
lines of magnetic force
cutting through the coil
windings is at the maxi-
mum, At this instant, the
breaker points are opened
by the cam and flow of
current in the primary
circuit is being absorbed
by the condenser, bring-
ing the flow of current to
a quick, controlled stop.
Refer now to~Fig, €S23:

Fig. €521—View showing
flywheel turned to a po-
sition so that lines of
force of the permanent
magnets are being with-
drawn from the left and
center core legs and are
being attracted by the
center and right core
legs, While this event is
happening, the lines of
force are cutting up
through the coil windings
section between the left
and center legs and are
cutting down through the
section between the right
and center legs as indi-
cated by the heavy black
arrows. As the breaker
points are now closed by
the cam, a current is in-
duced in the primary ig-
nition circuit as the lines
of force cut through the
coil windings.
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in the high tension circuit and the points
were open in the primary circuit.

In Fig. CS21, the flywheel magnets have
moved to a new position to where their
magnetic field is being attracted 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 cutting up
through the section of coil windings be-
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

Fig. €S23—View showing magneto ignition
coil, condenser and breaker points at same
instant as illustrated in Fig, €S22; how-
ever, arrows shown above illustrate lines
of force of the electro-magnetic field es-
tablished by current in primary ceil wind-
ings rather than the lines of force of the
permanent magnets. As the current in the
primary circuit ceases to flow, the electro-
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.

-
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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 instant the movement of the lines
of force cutting through the coil winding
sections is at the maximum rate, the maxi-
mum flow of current is obtained in the pri-
mary circuit. At this time, the cam opens
the breaker points interrupting the primary
circuit and, for an instont, the flow of cur-
rent is absorbed by the condenser as illus-
trated in Fig. CS22. An emf is also induced
in the secondary coil windings, but the
voltage is not sufficient to cause current to
flow across 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 points
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 o 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 current 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 points are replaced, by a
solid state electronic Gate Controlled/ Switch
(GCS) which has no moving parts. Since,
in a conventional system, the breaker points
are closed over a longer period of crank-
shaft rotation than is the “GCS", a diode
has been added to the circuit to provide
the same characteristics as closed breaker
points.

BASIC OPERATING PRINCIPLES. The
same basic principles for electro-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 different
components (diode and GCS) will complete
the operating principles of the solid state
magneto,

LARMATURE
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Fig. €S24—In a diagram of an electrical

circuit, the diode is represented by the

symbol shown above, The dioede will allow

current to flow in one direction only (from

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

Fig. €524A—The symbol used for a Gate
Controlled Switch (GCS) in an electrieal
diagram is shown above. The GCS_ will
allow current to flow from annode (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.

IGNITEQN, COIL
PERMANENT, MAGNETS

IGNITION COIL

(LAMINATIONS)

DIODE

GATE CONTROLLED
SWITCH (GCS)

TRIGGER COIL
ARMATURE
(LAMINATIONS)

TRIGGER COIL WINDING

Fundamentals

DIODE OPERATING PRINCIPLES. The di-
ode is represented in wiring dagrams by
the symbol as shown in Fig. CS24. Although
the principle of diode operation is beyond
the scope of this manual, it is sufficient to
say that it is an electronic device that will
permit passage of electrcal current in one
direction only. In elecirical 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
"QFEF* state. The GCS can be turned “ON"
by o positivé surge of electricity at the
gate (G) terminal and will remain ‘'ON" as
long as, current remains positive at the gate
terminal vor “as long as current is flowing
through, the GCS from annode (A) terminal
to, cathode (C) terminal. The GCS can be
tuned “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 annode (A) to ca-
thode (C).

IGNITION COIL
PRIMARY WINDING

SECONDARY (HIGH
TENSION) WINDING

m\ SPARK PLUG

WIRE
TERMINAL

TRIGGER COIL
PERMANENT MAGNET

Fig. CS24B — 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. €S20, €S21, CS22 and C€S23, Refer to Figs. €524 and CS24A for diode

and Gate Controlled Switch (GCS) symbols. Refer to Figs. €S24C, €5S24D and CS24E
for schematic views of magneto operating cycle.
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., HOW IGNITION SPARK IS PRODUCED.
The basic components and wiring diagram
for the solid state (breakerless) magneto are
shown schematically in Fig. CS24C, the
magneto 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.

In Fig. CS24D, the magneto rotor con-
tinues to turn and the ignition coil magnets
are in the position to cause 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 to

Fig. €S24C — 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 magneto armature. The
diode (see Fig. CS24)
acts as a closed set of
breaker points in com-
pleting the primary igni-
tion circuit at this time,
thus preventing an un-
wanted (maverick) spark
which could occur at this
time. Refer next to Fig.
€S24D.

Fig. €CS24D — Refer to
Fig, €S24C. Magneto ro-
tor has now furned inte
position so that lines of
force of ignition ecoil
magnets are pulling out
of armature left leg and
are being pulled into the
right leg. Thus, lines of
magnetic force are cut-
ting ignition coil windings
on both sides of center
leg inducing @ strong
voltage. The trigger coil
magnets have also moved
to a position where lines
of magnetic force are be-
ing pulled into the trig-
ger coil armature creat-
ing a positive charge in
the lead to the Gate
Controlled Switch (GCS),
thus "turring on" the
switch for passage of cur-
rent in the ignition pri-
mary circuit. Refer now to
Fig. €S24E.

CHAIN SAWS

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. CS24A) turning the GCS to ‘ON" state.
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 o 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

Fig. CS24E—Refer first to
Figs. €524C and CS$24D.
The ignition coil magnets
have now moved to @
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 creat-
ing a negative charge in
the coil lead to the GCS
gate terminal. This "turns
off"" the GCS and inter-
rupts the primary ignition
circuit just as would
breaker points opening in
a conventional magneto.
As the primary current is
interrupted at its peak,
the current is brought to
a quick stop by the con-
denser and a very high
voltage is induced in the
ignition coils. Refer to
Fig. €523 regarding the
collapsing electro-mag-
netic field surrounding the
ignition coil.

y
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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 electricity turns 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 ignition coil
to quickly collapse creating an ignition
spark as illustrated in Fig, CS23 for the
conventional type flywheel magneto.

THE SPARK PLUG. In any spark ignition
engine, the spark plug (See Fig. CS25) pro-
vides 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 volts may
be required to initiate a spark. Higher volt-
age is required as the spark plug warms
up, or if compression pressures or the dis-
tance of the air gap is increased. Compres-
sion 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 certain industry established standards.
The diameter is referred to as “Thread Size.”
Those commonly used are: 10 mm, 14 mm,
18 mm, 7 inch and Y2 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: 3%-inch, i%-inch,] Vz-inch
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Fig. €S25 — Cross sectional view of spark
plug showing construction and nomen-
clature.

Fig. €S27 — Spark plug tip
temperature is controlled by
the length of the path heat
must fravel fto reach the
cooling surface of the engine
cylinder head.

A\ HOT /4
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Fig. €S28—The two-cycle spark plug shown
at left is almost exclusively used in chain
saw engines,

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
important part in engine operation. 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

Fundamentals

Fig. €S26 — Various
"reaches” of plugs avail-
able. Chain saw engines
normally use a ¥s-inch reach
spark plug. A %s-inch reach
plug measures ¥s-inch from
firing end of shell to gasket
surface of shell.

“coL”

Fig, €829 — Cut-away view of special
"shorty” type spark plug and terminal
available for chain saw engines. Refer to
Fig. CS29A for a second type special plug.

occurs. If not enough heat is retained, par-
tially burned combustion products (soot,
carbon and oil) 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, a plug with a short, stubby insulator
around the center electrode will run cooler




Fundamentals

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.

SPECIAL TYPES. Sometimes, engine de-
sign features or operating conditions call
for special plug types designed for a par-
ticular purpose. Of special interest when
dealing with chain saw engines are the
two-cycle spark plug shown in Fig. CS28,
the ‘shorty” type plug shown in Fig. CS29,
and the ‘bantam’ type plug shown in Fig.
CS29A. In the two-cycle spark plug, the
ground electrode is shortened so that its end
aligns with center of insulated electrode
rather than completely overlapping as with
the conventional plug. This feature reduces
the possibility of the gap bridging over by
carbon formations.

SERVICE FUN

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 outline 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 a
particular engine.

TROUBLE SHOOTING

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

BATTERY
l 1/2 VoLt

C1
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Fig. €CS29A — View
showing special "ban-
tam" type spark plug as
compared with regular
type spark plug of same
heat range. Refer also to
Fig. €S29 for view of
special "shorty" type
plug.

DAMENTALS

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 switch and attach one‘clip of, the
test light to the switch terminal gnd the
other clip to the chain)saw frame or engine:
The light should go-on‘when the switch is
in the “Off" or “Stop’" position, ‘@nd 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 imsulation or breaks
in the /Wire..Frayed /6r 'worn insulation can
be yrepaired temporarily! with plastic elec-
trician's _tape.

Fig. €S30 — A timing light
such as the one shown is a
valuable aid in trouble shoot-
ing, checking timing and, on
some engines, adjusting
breaker point gap. The light
can be made from a flash-
light battery, bulb (B), wire
clamps (WC) and short sec-
tions of insulated wire.

CHAIN SAWS

If no defects are noted in the ignition
switch or ignition wires, remove and in-
spect the sspark plug as outlined in the
SPARK PLUG) SERVICING section. If the
spark plug «s fouled or is in questionable
condition, .connect=a spark plug of known
quality) to the high tension wire, ground the
basewof the spark'plug to engine and turn
engine rapidly with the starter, If the spark
across thé electrode gap of the spark plug
is a bright blue, the magneto can be con-
sidered in satisfactory condition. NOTE:
Some engine manufacturers 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-

Fig. CS31 — On 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.

1. Stator plate
2. Armature core
3. Ignition coil

4, Breaker point base
5. Breaker cam
6. Condensor

i
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poses, use spark plug type and electrode
gap recommended for engine make and
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.

MAGNETO ADJUSTMENTS

BREAKER CONTACT POINTS. Adjustment
of the breaker contact points affects both
ignition timing and 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 turmned 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 peints
are closed, contact surfaces are dirty, oily or
are burned.

Adjust breaker point gap as follows un-
less manufacturer specifies adjusting break-
er gap to obtain correct 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 retaining screws.

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 to obtain correct timing, JIgnition 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, al speci-
fication is given for ignition timing ‘even
though the timing may be non-adjustable;
if a check reveals timing is incormrect 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 a 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 a degree indicating 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 from the breaker point termi-
nal, connect the leads of the timing light

STRAIGHTEDGE E
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Fig. €S32 — Where timing is specified as
measurement of piston travel, measurement
can be made as illustrated. Use of a dial
indicator instead of ruler will give more
exac! measurement. Some manufacturers
provide a timing gage that can be screwed
info spark plug hole or a gage that can be
attached to crankshaft.

SHIM STOCK
e IN PLACE

Fig. €$33 — Views showing adjustment of

armafure air gap when armature is located

outside flywheel. Refer to Fig. €S34 for

engines having armature located inside
(under) flywheel.

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 turmn engine
in normal direction of rotation past the point
at which ignition spark should occur. The
timing light should be on, then go out

Fundamentals

(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
or points 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 adjustment 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 armature core is
called the armature air gap.

On magnetos where the armature and
high tension coil are located outside of the
flywheel rim, adjustment of the armature
air gap is made as follows: Turn the engine
so #hat the flywheel magnets are located
direetly under the legs of the armature core
and, ¢heck thé clearance between the arma-
ture’ core sand. . flywheel magnets. If the
measured \cledrance is not within manufac-
turers, specifications, loosen the armature
core), meunting screws and place shims of
thickness equal to minimum air gap specifi-
cation’ between 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 turn 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 cutaway 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
oh a particular engine warrants such ex-

OLD FLYWHEEL
CUTAWAY

Fig. €S34 — 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,
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penditure. Another method of checking the
armature 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 armature 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 armature core
mounting holes before proper air gap ad-
justment can be made.

MAGNETO EDGE GAP, The point of maxi-
mum dcceleration 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. CS21. The exact point of maximum
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 «
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 maximum strength of the ignition
spark, the breaker points should just start
to open when the flywheel magnets are at
the specified edge gap position. Usually,
edge gap is non-adjustable and will be
maintained at the ‘proper dimension if the
contact breaker points are adjusted to the
recommended gap and the correct breaker
cam is installed. However, magnets edge
gap can change (and spark intensity there-
by reduced) due to the following:

a. Flywheel drive key sheared

b. Flywheel drive key worn (loose)

c. Keyway in flywheel or crankshaft swom
(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 points cannot be
properly adjusted.

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-

14

Fig. CS38 — Cross sectional view of spark
plug showing construction and nomencia-
fure.

i

Fig. . CS39 — /The two-cycle plug (left)

differs,_from conventional plug in that the

grounded electrode’ is shortened fto mini-
mize carbon fouling.

naryh\sand is not used, but a special abra-
sive  which is nonconductive to electricity
even when melted, thus the abrasive can-
Aot 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 assist in obtaining better spark plug
life. It must be remembered that the con-
tributing factors differ in two-cycle and
four-cycle engine operation and, although

Sl

Fig. €S40 — Two cycle engine plug of

correct heat range. Insulators light tan to

gray with few deposits. Electrodes not
burned.

Fig. CS41 — 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 eperating con-
ditions. Correct the defects or install a
hotter plug.

Fig. €S42 — Electrodes badly eroded,
deposits white or light gray and gritty,
insulator has "blistered" appearance, Could
be caused by lean carburetor mixture, fast
timing, overleading, 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

plug.
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Fig. €S43 — Gray, metallic aluminum de-
posits on plug. (Seldom encountered). Pis-
ton damage due to pre-ignition. Overhaul
motor and determine cause of pre-ignition.

the appearance of two spark plugs may be
similar, the corrective measures may depend
on whether the engine is of two-cycle 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.

CARBURETOR SERVICING

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 operating
efficiency. Although carburetor condition
affects engine operating economy and

FLANGE GASKET DEFECTIVE, ENGIN
IDLE IS VERY LEAN AND ERRATIC " SPEEDS UR

IMPULSE CHANNEL PLUGGED
INOPERATIVE FUEL PUMP XD

DIRT IN IDLE SYSTEM CAUSIN
ERRATIC 0L ¢

DIRT IN REMOVABLE METERING JET
CAUSING LEAN OPERATION & NO POWER

DIRT IN MAIN SYSTEM CAUSI

DN LA s SING
INLET CONNECTION GASKET NOT SEALING
CAUSING LEAN OPERATION

HOLE IN METERING DIAPHRAGM CAUSING
LEAN OPERATION

i it

Fig. CS44 — Core br|dg|ng 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 carben
from prolonged usage; use of improper
oil or incorrect fuel-oil ratio.

power, ignition and 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 accumulated dirt jand grease.
Dismantle carburetor and note ‘eny/ discreps
ancies to assure correction (during overhaul.
Thoroughly clean all parts ‘@and inspeect for
damage or wear. Wash jets and passages
and blow clear with clean, dry.compressed
air. Do not use a drill or wire to clean jets

THRO‘I’TLEE SHUTTER COCKED CAUSING

FAST 0!

WELCH PLUG LOOSE CAUSING
FLOODING

TO RUN RICH

X
1 &
=
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Fig. CS45 — Gap bridging. Usuully results
from the same causes outlined in Fig.
CS44,

as the possible enlargement of calibrated
holes will disturb operating balance. The
measurement of jets to determine the extent
of wear is difficult and new parts are
usually installed to assure satisfactory re-
sults.

Carburetor manufacturers provide for
mdany=of their models on assortment of
gaskets and other parts usually needed to
do & correct job Jof cleaning and overhaul.
These asfortments are usually catalogued
as Gasket'Kits and Overhaul Kits respec-
tively.

Checksthe fit of throttle and choke valve
shafts, "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-
tribute to uneven engine operation. Rebush
valve shaft holes where necessary and re-
new dust seals. If rebushing is not possible,

WELCH PLUG LOOSE CAUSING ENGINE

WITH MAIN ADJ. CLOSED

FILTER PLUG SCREW GASKET LEAKING
CAUSING LEAN OPERATION

PLUGGED FILTER CAUSING LEAN
OPERATION

DIRT UNDER INLET NEEDLE CAUSING
FLOODING

LOW LEVER SETTING CAUSES LEAN OPERATION
AND POOR ACCELERATION

LEVER BINDING ON FULCRUM PIN

/V‘ CAUSES FLOODING OR LEAN OPERATION

=T\

e .l [ HIGH LEVER SETTING CAUSED FLOODING
3 OR RICH OPERATION

RICH OPERATION

BODY GASKETS DEFECTIVE CAUSING
LEAN OPERATION

= BODY SCREWS LOOSE CAUSING
T LEAN OPERATION

HOLE IN PUMP DIAPHRAGM CAUSING

Fig. €S46 — Schematic cross-sectional view of a Brown dlaphragm type carburetor showing several possible causes of fuel system mal-
function. Refer to chain saw engine service sections for adjustment information on carburetors.
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renew the body part supporting the shatft.
Inspect throttle 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 throttle 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.

Refer to Figs. CS46 and CS47 for service
hints on two different diaphragm type
carburetors.

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 aitempting to
loosen or remove seized fasteners. Manu-
facturer's recommended torque values for
tightening screw fasteners should be foF
lowed closely.

A given amount of heat applied to: alumi-
num or magnesium will cause it tolexpand
a greater amount than will steel under simi-
lar conditions. Because of the different ex-
pansion characteristics,/” heatu,is  usually
recommended for easy linstallation of bear-
ings, pins, etc., in aluminum’ or magnesium
castings. Sometimes, heat can bewused to
free parts 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 because a uniform and
controlled temperature with open flame is
difficult to obtain. Methods commonly used
are heating 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 a number of crayons
for different temperatures are available.
Temperature indicating crayons are usually
available at welding equipment supply
houses,

Fig. €550 — Damaged threads in alu-

minum casting before repair. (Series pro-

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

Fig. €S51 — Drill out the old threads or
breken 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 hele,
making sure hole is straight and that cen-
terline is not moved in drilling process.

The crankcase and combustion chambers
of a two-cycle engine must be sealed
against pressure and vacuum. To assure a
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. /

Fig. CS52 ~— Special driil taps are pro-
vided which are the correet size for OUT-
SIDE of the imsert. A standard size tap
cennet be substituted.

Fig. €S53 — Shown is the insert and a

completed repair. Special tools are pro-

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.

Use only the specified gaskets when re-
assembling, and use om approved gasket
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 manufacturers.
Use of thread repair kits is not difficult,
but 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 the Heli-Coil Corpora-
tion, Danbury, Connecticut.
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SAW CHAIN MAINTENANCE

This section on saw chain maintenance has been pre-
pared 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.

SAW CHAIN TYPES, Saw chains now in popular use
can be classified into three types as:

1. Chipper Tooth Chain or “curved L router.”
2. Chisel Tooth Chain or “square L router.”
3. Scratcher Chain or “crosscut.”

Refer to Fig. 1 for illustrations of the cutting links
from each type chain. The chipper tooth, or curved L
router chain is the most widely used and is regarded as
the easiest chain to sharpen, The chisel tooth, or square
L router, and the scratcher, or cross-cut chains have
gained acceptance by professional woodsmen because of
their greater sawing speed, etc., but are somewhat more
difficult to sharpen.

SAW CHAIN NOMENCLATURE. To identify parts of
a saw chain and saw chain link, refer to Fig. 2 for
chipper and chisel tooth type chains, and to Fig. 3 for
scratcher type chain. Chains may be made up as an
“endless chain,” or may have a master link that can
be unhooked to allow removal of the chain without
removal of certain parts of the saw. Endless chain is
generally preferred,

ey
o
0 Q

CHISEL

CHIPPER

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

/ .
-
" PRE-SET:
TIESTRAP )~

CROSSCUT

B TOP PLATE

SIDE PLATE
DEPTH

GAUGE
RIVET HOLE

T FLANGE
HEEL

RIVET TOE

Fig. 2—Nomenclature of chipper tooth and chisel tooth saw
chains. Chipper tooth is shown; chisel tooth is similar except for
cutter design,

LUBRICATION. New chains are coated with a rust
preventive which is sometimes mistaken for a lubri-
cant. Soak a new chain for several hours, preferably
overnight, in a pan of oil before it is placed into use.
Oil the groove in the guide bar before installing the
chain. While sawing, 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 the
chain and soak it overnight in a pan of oil. (Clean the
chain with a stiff bristle brush. Do not use a wire
brush).

CHAIN ADJUSTMENT.,. If manufacturer’s instructions
are not available, make chain adjustments (See Fig. 4)
according to following procedure. Check and adjust
tension when the bar and chain are cold. Loosen the stud
nuts (A) slightly. Hold the tip end of the bar up. Run
the chain tightener screw (B) up tight, then back off
the tightener screw l&-turn. Tighten the stud nuts. Oper-
ate chain oiler plunger three or four times., Pull chain
around the bar by hand; if the chain moves freely and
all drive links are up in the.bar, adjustment is correct.

While sawing, stop~the“saw occasionally and check
the chain adjustment. If the chain appears to be too
loose, allow it to"cool. Expansion.due to heat from
sawing can cause the chain“to 'appear loose. If the
chain is still toowloose after it eools, adjust as in pre-
ceding paragraph

LEFT HAND CUTTER

LEFT HAND

LEFT HAND
RAKER

RIGHT HAND
CUTTER RIGHT HAND

RAKER

Fig, 3—Nomenclature of scratcher type chain.

Fig. 4—Adjusting chain tension, Have bolts at A finger tight;
adjust tension, B, while holding up outer end of bar. All slack
must be out of the chain.
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NEW CHAIN BREAK-IN PROCEDURE. Oil and ad-
just the chain according to previous paragraphs. Run
the saw at just above clutch engagement speed for one
to two minutes. Stop the saw and check the chain ad-
justment; readjust if necessary. Make only light cuts
and observe the chain adjustment carefully for at least
the first half hour of use. Never make heavy cuts with
a new chain. New chains are subject to an initial
stretch which could cause serious damage to chain and
bar if proper break-in procedures are not followed.

SAW CHAIN SHARPENING. Most chain saw operat-
ing 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. (See
Fig. 5.) If a vise is not available, the chain can be
sharpened on the guide bar.

The following practices (See Fig. 6) should be adopt-
ed for good results:

A. Have filing vise or guide bar about waist high.

B. Have well lighted work area.

C. Stand erect, not bent over the chain,

D. Push the file with shoulder of arm holding file;
guide file with other hand.

E. Follow correct filing angles.

Fig. 5—Typical filing vise for saw chain.

Fig. 6—Have well lighted work area. Stand erect, Swing arms
from shoulder to keep file in proper position.

<
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FILING CHIPPER TOOTH CHAIN, A full round file
(not a rat-tail) is used to sharpen chipper (curved L
router) chain. Different size and design chain will re-
quire different file sizes. If manufacturer’s recommen-
dations are not available, refer to the following chart.

SUGGESTED FILE SIZES FOR CHIPPER CHAIN

Chain Pitch *Round File Size
” 3
I§ ” 1760
n_’ o ” %"
TQG'"’ 5/8 ” ﬁ ”
3, B

16
*See Fig. 7. When cutter is about half worn away on
some chains, the recommended size file will cut into the
top of the drive links. At this point, use next size
smaller file.

For average sawing, maintain the filing angles shown
in Fig. 8 by holding the file in the position shown in
Fig. 9. Do not allow the file to drag on the backstroke
and rotate the file occasionally to increase file life.
Approximately 1/10 of the file diameter (“F”, Fig. 9)
should be above the cutting edge of the cutter. If the
distance “F” is less than this, the cutting edge will be
too blunt; if distance “F” is greater, a rapidly wearing
feather edge will result. For convenience, file alternate
(either all right /hand or left hand) cutters; then re-
verse the chain.in"the vise.or turn the saw around and

Smaller File

New Chain

Worn Chain

Fig. 7—Use next size smaller file on worn chains.

T e

7/
’

|
(o
/359
TOP PLATE FILING ANGLE

SIDE PLATE ANGLE TOP PLATE CUTTING ANGLE
Fig. 8—Filing angles for chipper chain in average use.

FILING ST_R’_OKE "-}- _Fl-!.lNG STROKE
W } T (&

F

i B

Tbl’ VIEW END VIEW

Fig. 9—File position for chipper chain, One-tenth to /s of file
diameter (F) should be above cutting edge.

SIDE VIEW
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file the remaining cutters, All cutters must be filed
alike and the same amount to keep the cutting edges
at the same height. Check this by laying a file or
straight edge across the tops of the cutters. See Fig. 10.
Continue filing high cutters in normal manner until
all cutters are same height.

After filing the cutting edges, check the depth gauges,
or riders as they are sometimes called, for correct dis-
tance below the cutting edges. (Distance “D”, Fig. 11.)
Depth gauges are generally checked with a jointer that
is pre-set for the desired distance as the one shown in
Fig. 11, or a jointer with an adjustable setting as the
one shown in Fig, 12, Normal depth gauge distances
below the cutting edges of the chain are given in the
following table. Manufacturer’s specific recommenda-
tions should be followed if available.

AVERAGE DEPTH GAUGE SETTINGS FOR
X CHIPPER CHAIN

Chain Depth Gauge Distance
Pitch Below Cutting Edge
Sp” ' .020”
Te=14" .030”
T6-%" 040~
347 .045”

Place jointer with desired depth gauge setting over

chain with depth gauge exposed through the notch in

‘ the jointer. File depth gauge down to level of jointer.
| Be careful not to file on jointer. After all depth gauges
‘ have been filed or checked, round off the leading cor-
| ner of each depth gauge with a file as shown in the
insert in Fig. 12. Be careful not to file into the drive
link or burr the cutting edges while rounding the depth

r i | =
a , =) N

q O < J ‘

Fig. 10.—Check tooth height with flat file or straight edge. Con-

tinue filing high teeth in normal manner until all teeth are of
same height.

Fig. 11—Depth gauge distance (D) /determines the size,of chip
that the tooth takes. At right, a pre-set type depth-gauge jointer.

Fig. 12—Filing depth gauge with adjustable type jointer. Insert
| shows rounding off leading corner of depth gauge. Do not file
| into drive link as shown at arrow.

| 20
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gauges. Also, be careful not to file too much off of the
leading corner. The width of the flat top on the depth
gauge should remain at least 114 times the thickness
of the depth gauge material.

The normal top plate filing angle of 35° and the
depth gauge distances for different 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 sawing conditions, but the following
information 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 de-
creased on small saws and direct drive saws.

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

C. When cutting hard woods, frozen or resin tim-
ber, the depth gauge distance should be decreased.
When sharpening the cutting edges on the saw chain,
the drive tangs should also be sharpened to keep the
guide groove clean, and any burrs on the sides of the
drive tangs should be removed. See Fig. 13,

FILING CHISEL TOOTH CHAIN. A double bevel file
is used to sharpen chisel-tooth, or square L router chain.
Recommended files are.Nicholson No. 565D, Heller No.
3849 or Oberg No/ 149, ¥Use a round” file to clean out
gullet before filing the cutting, edges.

For average sawing, maintain the filing angles shown
in Fig. 14 by holding therfile in the position as shown
in Fig. 15. Do/not allow the file to drag on the back-
stroke. Gradually incfease the top plate filing angle
from 15% te 20° as thewcutting edge is worn back. Set
the depth gauge distance below the cutting edge accord-
ing to,the/following ¢hart for average sawing,

Sharpening Tangs Smoothing Sides

Fig. 13—Sharpen tangs of drive links to keep guide groove
clean, Smooth burrs from side of tang with flat file.

—=

15° 10 20°,' |
[

15° to 20° Top Plate
Filing Angle

35° to 45° Top Plate
Cutting Angle

Fig. 14—Filing angles for chisel tooth chain.

HE
I\
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N

N\

- R

Fig, 15—File positions for chisel tooth chain.
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DEPTH GAUGE SETTINGS FOR CHISEL CHAIN
Chain Depth Gauge Distance
Pitch Below Cufting Edge
1/2!! .030”
=" 040~
Ss-34" 045"

File depth gauges as explained in chipper tooth chain
filing instructions, Depth gauge distance may be varied
to suit different conditions as with chipper chain.

FILING SCRATCHER TOOTH CHAIN. Use a flat file
of appropriate size to file scratcher tooth, or cross-cut

CUTTER ="

45°-~ Eile here only

— "
-

TOP VIEW =2

FILING

CUTTERS CUTTER FILING ANGLES

Fig. 16—Filing cutters of scratcher type chain.

90°

@:—l—»

File' here only
L—

RAKER

90° \
e —— =y
FI e
LING STROKE

TOP VIEW
FILING
RAKERS

RAKER FILING ANGLES
ﬁig. 17—Filing rakers of ‘scratcher type, chain.

STRATGHTEDGE

Fig. 18 — Checking height of cutters and tooth profile of
scratcher type chain.

FRONT VIEW

; ‘e cuAIN
ke AKERN>581
PAT PEND

!

/

POCKET CHAIN
BREAKER

Fig. 19—Bench and pocket type chain breakers.
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type chain, File cutters as shown in Fig. 16 and file
rakers as shown in Fig. 17. Check tooth height with a
straight edge while filing and file high cutters or rakers
in the normal manner to maintain a straight tooth line
and profile as shown in Fig. 18. Sharpen tangs and
smooth sides of drive links as shown in Fig. 13 for
chipper chain.

REPAIRING SAW CHAIN. Individual drive links,
cutters, rakers or tie straps can be replaced in a saw
chain. Rivets are removed with a chain breaker as
shown in Fig. 19. Be sure new parts are of same design
and pitch as the removed part. The holes on outside
links are countersunk on one side only, and this side
should always face outward as shown in the “right”
view in Fig. 20. File bottoms of new tie straps or cut-
ters to match worn parts of the chain as shown in Fig.
21. Peen rivets with ball end of ball-peen hammer. Use
light blows to peen the rivet; do not crush or flatten it
which would result in a cracked rivet or tight joint.

RIGHT

Flat side of tie WRONG

strap inside, Flat side of tie
Rivet fills strap outside.
inside hole — Rivet head
well formed rounded — not
head. filled inside.

Fig. 20—Counfersunk side of tie straps face outward,

7))

File bottoms of new Tie Straps to
match worn parts,

File bottoms of new Cutters to
match worn parts.

Fig. 21—File bottoms of nmew parts to match worn parts when:
installing repair links.

TIGHT JOINT

Fig. 22—Tight joints will cause chain damage.
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Check the remainder of the chain for tight joints
which will not straighten and would cause chain dam-
age as shown in Fig. 22, Remove wood fiber from joints
with a knife point or similar tool. Remove burrs by
placing chain on support and driving flat with a hollow
punch or pipe. See Fig. 23.

GUIDE BAR REPAIRS. If guide rails of bar are
spread, they may be closed as shown in Fig. 24. Lay
the bar on a flat piece of heavy iron or on a large
smooth anvil. Insert a shim of steel, about six inches
long and .004” thicker than the drive tangs of the chain,

MALL PIPE OR

S
HOLLOW PUNCH w000
FIBERS

SNANINARNNNNN
SN

SOLID SUPPORT
WITH RIVET HOLE

Fig. 23—Relieve tight joints by removing burrs and wood fibers.

Fig. 24—Clesing spread guide rails. Use steel shim ,004" thicker
than drive link tangs.

¢

WRONG RIGHT
Fig. 25—Cut funnel shaped opening to guide groove with file.

b
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Fig. 26—Guide groove too shallow in cross section view at left,
Tang must clear bottom of groove as in cross section view at
right.
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into the guide rail groove. Close the guide rails down
on the shim with a heavy hammer; then drive the shim
to a new spot and repeat until guide rails are closed all
around the bar.

Guide rails are sometimes split from the bar being
pinched while the saw is hung up in a cut. Splits of
two inches long or less can be repaired by using ordi-
nary welding methods on bars with non-hardened rails.
Repairing splits on bars with hardened rails requires
special equipment for re-hardening the rails,

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

Use a file to funnel the entrance to the guide rail
groove of the bar as shown in the ‘“right” view in Fig.
25. 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. 26. If the tangs of the drive links touch the
bottom of the guide rail groove, poor cutting and dam-
age to the chain will result. The side links of the chain
should ride on the rails and the tangs should clear the
bottom of the guide groove. When replacing a chain or
a guide bar, the length of the tang and the guide bar
groove depth should be cheeked as in Fig. 27.

If the guide rails _are worn or rough, they can be
ground smooth and/(the, groove deepened on a special
bar grinding machine,

DRIVE SPROCKET REPLACEMENT. When sharpen-
ing or repairing €hain and/ guide bar, inspect the chain
drive sprocket for wear~See Fig. 28. When the tips of

I1f'Chain AndiLength of Drive Bar Groove
Pitch™A’ Link Tang "B" Is: Depth "C" Should
Is: y Be At Least:
7/48" 7/32" 1/4"
/2 17/64" 21/64"
9/16" 9/32" 11/32"
3/4" 3/8" 7/18"

Fig. 27—Proper groove depth for different chains.

.010”

Fig. 28—Wear limit on tips of sprocket teeth is .010".
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the sprocket teeth are worn excessively, the sprocket
becomes out of pitch with the chain and this will cause
chain chatter and breakage. Replace the sprocket if the
tips of teeth are worn .010” or more. Always install a
new sprocket whenever installing a new chain. Care
should be taken that the sprocket is of the correct size
and pitch for the chain and the bar. See Fig. 29.

CHAIN WEAR AND BREAKAGE PROBLEMS, If
chain wear or breakage is encountered, compare a sec-
tion of the chain with Figs. 32 through 34 for cause.

Fig. 29—A. Pitch of sprocket too small for chain, B. Pitch of
sprocket too great for chain, C, Pitch of sprocket and. chain
match, but sprocket is too small for guide bar. D. Correct
match of sprocket and chain pitch and of sprocket and bar size.

Gelee

—l\

9 o

Fig. 30—A. Bottoms of cutters or side links worn due to too
much back slope on chisels, very blunt cutting edge, or depth
gauge too low, B, Wear caused from heavy pressure on bar
generally as result of trying to saw with dull cutters or teo
high depth gauge setting. C. Wear due to low depth gauges,
too much back slope on chisels and tight chain. 1, 2, & 3. Bent
or unevenly worn drive tangs caused by uneven filing of cutters
which allows chain to wobble or wander.

2] ©

Fundamentals

Fig. 32—A. Drive link tang point turned up from striking botitom

of improperly fit sprocket. B. Front and back of tang battered

by improperly fit sprocket or loose chain, €., Back of tang

rounded or peened by undersize or worn sprocket. D. Tang
battered or broken by wrong size sprocket.

D

Fig. 33—A. Tang worn flat from dragging on bottom of shallow

guide bar groove. B. Tang curved on bottom from shallow groeve

at nose of gquide bar. C. Point of tang worn or battered by

square corner at groove entry. See Fig. 25. D. Front of side

links battered by tang catching on too large a bar entry; see
(C—Fig. 29).

Fig. 34—A. Cracks under all rivet holes due to tight chain with

dull cutters and/or high depth gauges. B. Crack under front

rivet of cutter and side link caused by high depth gauge.

C. Crack under front and rear rivets caused by high depth

gauge and dull cutter. D. Crack under rear rivet of cutter and
side link caused by dull eutter.

23
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HOMELITE
A lm DIVISION

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.

TJ-6] 59654-S

TJ-8] 58917-S

UTJ-11P (Platinum tip) 59558-S
“Bantam” Type Plugs

cl-6 63547-S

Cl-8 63710-S

Regular 2-Cycle Type Plugs:
J-67 40190-S
HO-3 (Platinum tip) 72858-2S
HO-8A (Platinum tip) 71530-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.

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 maonufacturer’s coil
model number and Homelite part number.
Note: Use test procedure specified by coil
tester manufacturer.

_ For Chain Saw Models: 530 and 5-30NA:

equipped with Wico coil No. X7536, Home-
lite part No. 72397.

MERC-O-TRONIC TEST DATA:

Operating amperage .............. 1.90
Secondary ‘resistance ............. 38-58
GRAHAM TEST DATA:
Maximum secondary ..............8,000
Mozimum primary - .................. 1.2
Coil .index .. .;. R IO Sipsui 4 60
Minimum coil test .........0 vl 17
Maximum gap index ............0.... 70
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For Chain Saw Model: 17, 17A, 5.20 and
EZ; equipped with Wico coil No. X9533,
Homelite part No. 55403.

MERC-O-TRONIC TEST DATA:

Operating amperage ............... 2.20
Secondary resistance .............. 30-50

GRAHAM TEST DATA:

Maximum secondary ..........L... 5,000
Maximum primary ........el.%. . ... 0.9
Coil index .:..coovsesogs - NaePoc s 3 60,
Minimum coil test [.e.... . ... A 20
Moximum gap index, .u.......C.....0 70

For Chain Saw  Models: XL-12:/ equipped
with Wico! ceil, No. X14171D, Homelite part
No. 58874. “XIL-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..XL-700 and XL-800; equipped
withy Wico coil No. X16343C, Homelite part
No. 63625. XL-850: equipped with Wico coil
No. X16669, Homelite part No. 63998.

MERC-O-TRONIC TEST DATA:

Operating amperage ............... 1.30
Primary resistance ............... 0.6-0.7
Secondary resistance .............. 50-60

GRAHAM TEST DATA:

Moximum secondary ............. 10,000
Moximum primary ................00. 1.7
Coll Index cuo, iassnimmions st s 3 snmhmme 65
Minimum coil test: ¥

Model XL-850 ............... S 20

All other models .................. 27
Maximum gap index T s WEE 65

For Chain Saw Models: 4-20, 4-20 mod., 5-
20L, 6-22, 7-19, 7-21, 700D & G, 770D, -G
& GS, 707G, 9-23, 9-26, 900D & G, 909D &
G, 990D & G, 500, 500 mod. 600D, 600D
mod., 600D1,~600D1 /mod.. 660D, 5-63, 6-63,
7-63, "EZ-6/ BUZ, /BUZ..mod., Wiz, Wiz A&,
Wiz, B, 'Super Wiz, Super Wiz A, Super Wiz
B, Zip, Zip\A,\Zip ‘B, Zip 5, Zip 5E, Zip 5SEX,
Zip 6, Zip B, mod.: use Phelon coil No.
FG 3082, \Homelite part No. 55986. Note: A
later igmition coil (Phelon coil No. FG3082B,
Homelite part No. 55986B) is now used as
service replacement for this coil. Refer to
next section (Model 775D, etc.) for test data
if chain saw is so equipped.

MERC-O-TRONIC TEST DATA:

Operating amperage ................ 2.8
Secondary continuity ................ 70

GRAHAM TEST DATA:

Maximum secondary ............. 10.000
Maximum primary ........eeeeeeea.n 2.0
Coil index ......covvivivinnnenannnnn 75
Minimum coil test ............c....... 15
Maximum gap index ................ 70

For Chain Saw Models: 775D, -G, -G2 &
GA2, 995D, -G & -Gl, Wiz 55, Super Wiz
66, Super 77, all “C"” Series and all “XP”
Series: use Phelon coil No. FG3082B, Home-
lite part No. 55986B. Note: This coil may
also be installed on all models listed in
preceding section. (Homelite part No. 55986B
is used as service replacement for saws
originally equipped with Homelite part No.
55986.)

MERC-O-TRONIC TEST DATA:

Operating amperage .............. 1.8
Secondary continuity ................ 70

GRAHAM TEST DATA:

Maximum secondary ............. 11,000
" Moximum PHMATY . .5 anivamasiaesias 2.5
Coll IndeX wiuis oo v s pambasios ssasts 75
Minimum coil test ................... 26
Moximum gap index .......c.cecnuunnsn 70




| CHAIN SAWS Homelite
a textron] ovision
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Model Bore Stroke Disp. Drive Model Bore Stroke Disp. Drive
17, 17L 2 1% 4.32 2-Gear ZIP-6 2 3/16 1% 4.71 Direct
26LCS, 26LCSA 2 3/8 1% 6.63 Belt - 500 2 1% 5.64 Direct
| 420 2 1% 4.32 2-Gear 600-D 2 1/16 1% 5.01 Direct
5-20, 5-20L 2 1/16 1% 5.01 2-Gear 600-D1 & 660D 2 1/16 1% 5.01 Direct
5.30, 5-30N 2 7/16 1% 6.97 Belt 700-D 2 3/18 1% 5.64 Direct
' 6-22 2 1/16 1% 5.01 2-Gear 770.G 2 3/16 1% 5.64 2-Gear
‘ 7-19, 7-19C 2 1/16 1Y 5.01 Direct 707-D & 770-D 2 3/16 1 35/64 5.8 Direct
721, 7-21C 2 1/16 1% 5.01 2-Gear 707-G & 770.G 2 3/16 1 35/64. 5.8 2-Gear
7-29, 8-29 21/2 1% 7.88 Belt 770-GS 2.3/16 135/64" ) 58 2.Gear,
EZ, EZ-6 2 1/16 1% 5.01 Direct 2-Speed
9:23 2 3/18 15 6.1 Direct 775-D 2 3/16 135/64 58 Direct
9-26 2 3/16 1% 6.11 3-Gear 775-G 2°3/16 1 35/64 5.8 2-Gear
WIZ, WIZ55 2 1% 4.32 2-Gear 900-D, 909-D
ZIP. BUZ & & 990-D 2 5/16 1% 6.83 Direct
Super WIZ, 900.G, 809-G
Super WIZ66 2 1% 4.71 2-Gear &'990-G 2°5/16 1% 6.83 3-Gear
Super 77 2 3/16 135/64 58 2-Gear 995:D 2 5/16 1% 6.83 Direct
. ZIP-5 2 1/16 1% 5.01 Direct 995.G 2 5/16 1% 6.83 3-Gear

The following service information applies only/ to those Homelite models listed on this page.
For service information on (other Homelite «Chain Saws, refer to other sections

All of these chain saw engines are ofsthe two stroke cycle type. Belt drive models have
a disc type rotary inlet valve; a reed type inlet valve is used on the other models. In all
models, the cylinder”is\detachable from*the crankcase.

On all models the ‘main bearing ‘at’the non-magneto end of crankshaft is an annular ball type.
On all models except 26LCS,“26LCSA, 5-30 and early 5-30N, the main bearing at magneto end
of crankshaft iswof'the needle. roller type. The main bearing at magneto end of crankshaft on
' models 26LCS, 26LCSA,-5-30 and early 5-30N is a non-renewable bronze bushing.

Belt drive models~are, fitted with rotary type inlet valve and use a centrifugal (flyweight) type
govemnor acting directly on and integral with the rotary valve. All other models are fitted with
reed type inlet valve, Governed models with reed type inlet valve use am air vane type gov-
ernor actuated by the stream of air provided by the flywheel fins. Centrifugal type governors are
not externally adjustable.

MAINTENANCE

SPARK PLUG. Recommended spark plug
is Champion as indicated in table below.,
Electrode gap is 0.025 inch. The Champion
HO series plugs have platinum-tipped elec-
trodes. Model J6] plugs may be substituted
for HOBA, and J63R for HO3; but will be
more susceptible to electrode erosion.

17, 420, 5-20, 6-22, 7-19, 7-21, EZ,
ZIP, WIZ, BUZ, 500, 600, 700, 660,

I saw is being used in extremly high
temperature or for heavy duty application,
use HO3 plug in place of HOBA. In ex-
tremely cold weather, a Champion UJ-12
plug may be used to avoid cold fouling and
improve starting,

FUEL SYSTEM AND CARBURETOR. The
model 26LCS saw is equipped with a Til-
lotson MD-56-A float type carburetor, Series
H, HL or HP Tillotson and series CP or CS
Brown diaphragm type carburetors are used

fuel supply tank by connecting it to the
interior of the engine crankcase. Other
method used incorporates a diaphragm type
fuel pump built into the bottom section of
diaphragm type carburetors. With both
methods, the pressure pulsations peculiar
to the crankcase of a two cycle engine are
utilized.  With pump feed, the fuel supply
tank must be vented to the atmosphere
whereas the pressurized tank system de-
mands a sealed type fuel supply tank.

707, 770, 775 & Super 77.......... HOBA  on all other models. Two methods of fuel On systems usirg gravity or pump feed
26, 5-30, 5-30N, 7-29, 8-29, 9-23, 9-26, feed are used with diaphragm type car- the fuel tank relief valve should be checked
900, 909, 990 & 995............... HO3 buretors. One method is to pressurize the periodically for restrictions due to dirt or

a5
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Fig. HL1—Exploded view of typical Brown
CP series carburetor used on some models.

1. Throttle disc 22, Diaphragm cover
3. Plug 23. Gasket

5. Filter 24, Pump diaphragm
6. Screen 25. Pump body

7. Retainer 29. Fuel inlet

9. Throttle shaft 30. Gasket

10. Carburetor body 31, Choke shaft

11. Choke disc 32. Spring

12. Pin for lever (17) 33. Plug

13. Plug 34, Packing

14. Spring 35. Washer

15. Idle speed screw 36. Spring

16. Spring 37. Retainer

17, Diaphragm lever 38. Main fuel needle
18, Sealing washer ~  39. Idle fuel needle
19. Fuel inlet valve 41. Throttle stop arm
20. Gasket 42, Spring

21. Fuel diaphragm

swelling of fabric materials. Be sure when
repainting a fuel tank that overspray does
not enter cap vent to form a restriction
when the paint hardens.

The engine will lose power due to lean
mixture if the fuel filter felt element (located
in fuel tank) is restricted with dirt. A re-
stricted filter felt element should be re-
newed rather than cleaned. Filter can be
fished out of tank with a piece of hooked
wire. Felt element can be removed from
strainer body after extracting the retaining
nail located under the front rubber bumper.
End of new felt should extend 1/16" beyond
end of strainer. The connecting flexible tube
must be free of kinks and cracks. Refer to
Fig. HL4.

On installations without fuel pumps where
pressure is maintained in the fuel tank by
connecting it to the engine crankcase, make
sure that the connecting pipe and passages
are open and the connections and filler cap
are tight. Make sure also that the check
valve at fuel tank on such systems is in
working order.

26

Fig. HL2—Exploded view of
typical Tillotson HL series
carburetor used on many
models of Homelite chain
saws. Main and idle fuel
needles may be ‘located on
front of carburetor as shown
or on some models may be
located in place of plugs
(30) in side of carburetor.
Idle fuel needle will always
be to left, main fuel needle
to right. Screen (28) is not
used on all models. Refer
also to Fig. HL2A.

3. Throttle stop arm 25. Diaphragm lever
4. Spring 26, Plug

5. Diaphragm lever pin 27, Snap ring

6. Bushing 28. Screen

8. Throttle disc 29. Expansion plug
9. Expansion plug 30. Screw plugs

10. Retainer 31. Spring

13. Throttle shaft 32, Idle stop screw
14, Choke shaft 33. Idle fuel needle
15. Packing 34. Gasket

16. Washer 85. Fuel diaphragm
17, Spring 36. Diaphragm cover
18, Main fuel needle 37. Gasket

19, Choke disc 38, Pump diaphragm
20. Spring 39. Pump body

21. Choke detent 40. Screen

22, Sealing washer 41, Gasket

23. Fuel inlet valve 42, Fuel inlet

24, Lever spring

The dry side of the fuel diaphragm in all
diaphragm type carburetors must ‘be “vented
to allow diaphragm action. In most Tillotson
carburetors, a vent hole to atmospheric/pres-
sure is provided in the diaphragm’ cover
(36—Fig. HL2), However, in some latepro-
duction carburetors,sthe fuel diaphragm' is
vented internally to the carburetor throat
via a passage in the “diaphragm ‘cover and
carburetor body. To service intemally vented
carburetorsy”a fuel diaphragm and gasket
with a vent“hole as_shown, in view “A",
Fig. HL2A, must be used.

On, all=carburetors, clockwise rotation of
béth high speed and idle mixture adjust-
ment) needles leans the mixture. Refer to
HL5, HL6 or HL7.

On%engines equipped with Tillotson MD
carburetors;”normal idle mixture needle and
main adjustment needle settings are 1 to
1% turns open. Float setting with fuel bowl
assembly held in upside-down position
should be #%-inch from the then lowest point
of float at free end, to rim of fuel bowl.

On engines equipped with Brown or
Tillotson diaphragm type carburetors, refer
to following chart for normal needle settings.
NOTE: Neither Tillotson HL or Brown CS
carburetors contain an idle check valve and
seat.

Normal Setting
Carburetor (Turns open)
Model No. Idle needle Main needle
1-CS, HP-19B,

HL-1A & HL4A 34-1 1-1%4
H-2A & HL-62AX 84-1 84-1
HP-15B 84-1 15-34
HP-6B & H-6A Y6-% %-1

All CP, 5-CS, HP-1B and
series HL up

to HL-104A 15-84 15-%
HL-117C 5-7% 56-7%
HL-181A Ts-1% %-1%

CHAIN SAWS

Make final adjustments with engine
warmed up and running. With engine run-
ning at idling speed rotate idle mixture ad-
justment needle until smoothest and fastest
speed is obtained at leanest setting. Now
gun the engine (open the throttle half way):
if engine falters in accelerating, enrichen the
mixture slightly by turning needle a slight
amount in counter-clockwise direction. (Ex-
ception: Brown CP carburetors utilize main
needle for acceleration instead of idle
needle.) Now open the throttle wide and
place a load on the engine (by stalling the
chain in the cut) then set the high speed
needle to a point where engine runs at
highest obtainable speed without excessive
smoke at the exhaust. If necessary, readjust
idle speed stop screw to produce desired
idling speed.

“A" i B 1]

Fig. HL2A — Tillotson carburetors with in-
ternal fuel diaphragm venting must be serv-
jced with fuel diaphragm oand gasket with
extra hole as shown in view "A" above:
carburetors with external vent may be serv-
iced with diaphragm and gasket shown in
either view "A" or view "B". Refer to ex-
ploded view in Fig. HL2 for gasket (34)
and fuel diaphragm (35).
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Fig. HL3 — View showing model 6-22 fuel tank and oil reservoir assembly and related

parts. Some other models of this series are similar. Air filter element (4) is inserted as

indicated by arrow. Refer to Fig. HL4 for method of removing fuel pick-up and filter for
service.

Fig. HL3A—Exploded view of handle and
air cleaner assembly typical of many
models. Alternate air filter holders (15 Fig. HL4A — Exploded
and 20) and filter elements (18 and 21) yjew showing model 707-

are shown, G fuel tank and oil res-
1. Shroud 13. Oiler shaft ervoir, Air cleaner ele-
2, Mounting nut 14, Switch lead ment (2) is retained to
3. Plug 15. Filter holder air box por'l'ion of fuel
4. Snap ring 16. Gasket
5. Rubber bumper 17. Bracket tank by CO.VGI’ ”)' and
6. Switch 18. Filter element carburetor is attached to
7. Throttle handle 19, Filter cap elbow Oth L
8. Grip cover 20. Filter holder Is i (29)' ; er “'||°d’
9. Throttle trigger 21. Filter element eis In series are similar;
10. Choke lever 22. Gasket direct drive models have
11. Oiler lever 23. Filter cap separate oil reservoir.

L3R ERIDe vk Tank is cut-away to show

fuel pickup assembly.

. Tank

. Alir filter cap
. Air filter

. Gasket

. Fuel cap

. Gasket

. Relief valve

. Oil filler cap
. Oil line

. Check valve
. Gasket

. Strainer body
. Snap ring

. Felt

. Pick-up line
. Shut-off

Homelite

. Fuel line

. Clip

. Cap

. Gasket

. Ball spring

. Ball check

. Ball seat

. Gasket

. Sleeve

. Oil pick-up

. Plunger spring
. Plunger tube

. Plunger button
. Gasket

. Gasket

. Filter adaptor

Fig. HL4—Method of extracting filter from
inside of tank using a hooked wire.

10
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1. Cover

. Element

. Fuel cap

. Relief valve
Gasket
Fuel tank
Oil line
Fitting

. Oil pick-up
. Gasket

. Check ball

16. Gaskets
17. “0O" ring

18. Oil pump plunger

19. Spring

20. Elbow
21. Fitting
22. Flexible tube

. Plug and gasket
13. Spring
14, Check ball seat
. Flexible tube
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THROTTLE THROTTLE
STOP LEVER ROLLER

IDLE STOP SCREW
{idle Speed Adjustment)

CHOKE
LEVER

LO-SPEED NEEDLE
(1dle Mixture Adjustment]

HI-SPEED NEEDLE
(Main Speed Adjustment)

Fig. HL5—View showing location of ad-
justment points on some Tillotson carbure-
tors. Refer also to Figs. HL6 and HL7.

" »
’Z Z THROTILE IDLE STOP SCREW
A 22, //’ STOP LEVER (idle Speed Adjustmant) THROTTLE
e ROLLER
-

LO-SPEED NEEDLE
{idie Mixture Adjustment)

HI-SPEED NEEDLE

(Mgin Speed Adjustment) CHOKE
LEVER
Fig. HL6—View showing location of ad-
justment.points on Brown icarburetors used
on 'some, engines. (Refer“also to Figs. HL5
1 2. Filter cap . Felt and. HL7
3. Alr filter 21. Bumper X <
o 5. Fuel tank 22, Sleeve
| 7. Fuel cap 24, Outlet fitting
|| 9. Relief valve  25. Carburetor IDLE MIXTURE
| 12, Shut-off 29. Reed valve NEEDLE
8 13, Fuel line 30. Reed IDLE STOP
[ 16. Air adaptor 31. Reed plate
| 18. Gasket 385. Spacer SBREW
| 19, Strainer

Fig. HL4B — Exploded view of fuel tank system on Homelite model, 7-19.

DRAIN
PLUG
MAIN

SPEED
NEEDLE

FLUSHING
PLUNGER

Fig. HL7—View showing location of adjust-
ment points on some Tillotson carburetors.

GOVERNOR. Belt drive models have cen-
trifugal type governors which are an in-
tegral part of the rotary inlet valve in the
engine crankcase as shown in Fig. HL23. |
The plate (39), with openings registered ‘
with the manifold opening, is pinned to
the engine crankcase. The size of the inlet
opening in the valve plate (37) is controlled
by the combination shutter and governor
weight (W) which when the engine is sta-
tionary, is held in the open position by
spring (S). When engine speed exceeds the
designed limit, centrifugal force acting on
the weight overcomes the opposing spring
pressure and partially covers the manifold ¢
opening and thus throttles the engine. As !
the throttled engine slows down, centrifugal
force diminishes and the spring again un-
covers the opening to restore engine speed.

Direct drive and gear drive chain saws
are equipped with reed type inlet valves
and, except on non-governored models, have
an air vane type governor. The air vame is
mounted on the engine back plate and is

Fig. HL4C—Exploded view of fuel system and oiler used on economy models. located in the air stream created by the
finned flywheel. A typical exploded view is
;. g&:l;o assembly '.t(l) .?i.hl li:x‘:el - g? g‘tlelr bu;tt}rlx fone 3 gmik:t, Adr filter shown in Fig. HL10 or HLII.
i . Throttle trigger . Fuel and oil tank . Gaske s s ot 3 3
3. Check valve spring  12. Tank bracket & 23. Screen, oil outlet 31. Air filter cover En.gme speed _vmmmn is obtained .by
4. Check valve ball strap 24, Screen, fuel outlet 32. Gasket varying the tension of the govemnor spring
g- ‘li,x;_la,cex"m_ll }g Pgatolx}1 spring gf_; EA‘:lJelt illine gg gar?(uretor by rotating the adjusting screw located un-
| 5 ve . 'O ring . Alr filter cover . Gasket 5
il 9. Pump body 18. Pump piston 28, Air filter element 38, Reed valve adapter der < sheet metal plug in the engine
| ? 40. Gasket cowling.
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Fig, HL9 — Views show-
ing how governor rod and
spring are connected fto
carburetor throttle shaft
on different models. Hook
governor rod as in view
"A" on all direct drive
models. View "B" refers
to all 2-gear transmission
models except 17, 5-20,
Super Wiz 66 and Super
77. View *'C" shows
hook-up for models 17
and 5-20 and view "'D"
shows governor rod in-
stallation for models Su-
per Wiz 66 and Super 77.

Fig. HL11A — View showing air vane gov-
ernor and magneto back plate typical of
| model Wiz and other models in the 700

\ series.
r ‘ 10. Governor assembly 12. Governor spring

11. Governor rod

1. Flywheel (rotor) 8. Ignition coil
; 2. Retainer 9. Spark plug wire 2
‘ 3 g?si‘;ir box cover %g g;a;rlr(lgt IGNITION._& TIMING. Breaker point con- ‘
5. Breaker assembly 13. Crankshaft seal tact gap on/belt Adnve models should be 1
6. Condenser 14, Needle bearing 0.020. Gap on-other models should be 0.015.
[N

Armature and

Ignition timing is fi just-
breaker box assy. gnitio g is fixed and non-adjust

able. Onall models except 26LCS, 26LCSA,
5-:30N, 7-29 and 8-29 the breaker cam is in-
tegral with the crankshaft. On the models
equipped with a detachable breaker cam,
the cam must be installed with amrow fac-
ing out.

A quick check can be made for magneto
output by disconnecting the spark plug wire
and, while holding the wire Y4-inch away
from the engine casting, cranking the engine |
with the starting switch on. A bright blue
spark should jump the Y-inch air gap at
cranking speed. (A screw or bolt can be in-
serted in covered insulated spark plug wires \
so that the Y-inch gap can be obtained.) ‘

Condensor capacity on Model 17 using |
Phelon magneto is 0.16-0.18 mfd.; condensor |
capacity on all other models is 0.18-0.22
[ . y 5 mfd. On models with Wico magneto, con- ||
Fig. HL10 — Exploded view of magnéto ‘dssembly typical /of all models in this series.  gongor capacity should test 0.16-0.20 mid. ‘

Some models may have two crankshaft seals (13). :

34 NOTE: Parts are available to install a
governor on Super WIZ models prior to
Serial No. 1309088; Super WIZ models of
this serial number and up are equipped
with governors.

L

Fig. HL11B — View show-

ing governor assembly

used on models Super
Wiz 66 and Super 77.

64, Magneto back plate
65. Crankshaft seal
66. Needle bearing

67, Governor assembly
68. Governor rod

70. Governor spring
71. Bracket

Fig. HL11 — View showing air vane gov-

emor and magneto back plate typical of

models 9-23, and other models in the 900
series.

33. Governor assembly 36, Governor rod
34. Governor spring
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LUBRICATION. Engine is lubricated by
oil mixed 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 gasoline (16:1 mix-
ture).

The clutch drum and sprocket assembly
on direct drive models should be removed
and the needle roller bearing cleaned and
lubricated occasionally.

Homelite Gear Oil Part No. 55291-B or
SAE-S0 gear lubricomt is recommended for
use in gear cases. Maintain oil level at
arrow on inspection window in gear case
cover with saw seiting on level surface. Do
not overfill.,

Chain oiler tank should be filled with
Homelite Bar and Chain oil, or a light oil
(up to SAE 30 motor oil). In temperatures
below 0° F., dilute the oil with one part
kerosene to four parts of oil. Economy model
saws with stamped metal oiler tanks have
a stationary oil pickup. Oiler will not work
on these saws in inverted position and tank
must be reasonably full if sawing in an
angled position.

REPAIRS

CLEANING CARBON. Carbon deposits
should be cleaned from the exhaust ports
and muffler at reqular intervals. When
scraping carbon be careful not to damage
the edges of the exhaust ports.

CONNECTING ROD. Rod and piston as-
sembly unit can be removed from all en-
gines after removing the cylinder assembly
(Fig. HL12). Be careful to avoid loss of in-
dividual needle rollers in crankcase. It
piston is removed from the rod at this time
be sure to support (buck up) piston when
bumping piston pin out of piston.

If the surfaces of rod and cap which
form the outer race for the needle rollers
are rough, scored or worn, reject the con-
necting rod.

If the Formica thrust washers are severly
grooved or are not completely bonded to
the rod reject the rod.

If any one needle roller is womn or if
tollers can be separated more than the
width of one needle, reject the bearing. This

NEW OLD

Fig. HL13—"New" and "OIld" style con-
necting rod cap retaining serews, Screws
are interchangeable except where "New"
style is original equipment, On those
models, "New" style must be used.

Fig. HL14—YView of ring ends, Type on left
is used on models 7-29 and 8-29. 'Refer to
text.

applies ~also_sto ‘the needle roller caged
bearing sassembly. or/assemblies mounted
in .the upper énd.of ‘the connecting rod.
Homelite’ recommends the renewal of the
crankpin (lower) connecting rod bearing at
each overhaul,

Either (27 or 31 needle rollers are used
for the ‘erankpin bearing, The nominal crank-

e

Fig. HL12 — On all
models the connecting
rod retaining screws are
accessible from above.

CHAIN SAWS

N L

PISTON RING RETAINING PIN
MUST BE OPPOSITE
EXHAUST PORTS (AWAY FROM MUFFLER)

Fig. HL15—Drawing showing proper posi-
tion of piston_in eylinder,

pin diameéter \for 'engines using 27 rollers
is '0.594 and‘for”engines using 31 rollers is
0.694.

Torque / specifications for the connecting
rod ‘cap retaining screws is 5560 inch-
pounds for rods using No. 8-32 Allen screws
and 70-80 inch-pounds for rods using No. 10-
82 ‘Allen screws. (No. 8-32 screws have Y-
inch or 9/64-inch sockets heads and No. 10-
32 screws have 5/32-inch socket heads.)

Refer to PISTONS for correct reassembly
of rod to piston. When reassembling rod to
crankshaft always install new Allen head
retaining screws. CAUTION: New, short
tapered head Allen screws are now being
used on the connecting rods of certain model
Homelite saw engines. Refer to Fig. HL13
for "new” and “old” types. Use only “new"
type screws on connecting rod where this

Fig. HL16—VYiew of chrome plated cylinder

wall. The light colored areas at top and

bottem of port indicate points where

chrome has worn away to expose the
softer aluminum base metal.
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. Heat damper

. Muffler

. Muffler cap

. Outer retainer

. Muffler element
. Inner retainer

. Champion HO-3
. Cylinder

. Piston ring

. Piston & pin

. Snap ring

. Needle bearing

. Cap screw

. Connecting rod

. Sealing gasket

. Rear crankcase half

. Garlock seal

. Retaining ring

. Main bearing

. Needle rollers

. Governor & valve

. Rotary valve plate
. Front crankcase half
. Needle bearing

. Garlock seal

. Intake manifold

. Gasket

. Gasket

Fig. HL17 — Eiploded view of Homelite model 8-29 engine'and associated parts. Rotary valve and centrifugal governor (36) is alse
used on-models 5-30, 5:30N, 26LCS, 26LCSA and 7-29.

type was used as original installation.
“Old” type screws may be replaced with

either the “new’” or “old” type of screw.

PISTON RINGS, PISTONS AND PINS. On
all models the piston assembly is accessible
after removing the cylinder assembly from
crankcase. Always support the piston when
removing or installing the piston pin. All
models are equipped with an aluminum al-
loy piston camrying two or three pinned

+ 9

é: g::gg;‘;}gs rings as follows:

g S No.of Ring End
5. Connecting rod Engine Rings Width Gap
6. Cap retaining screws

;(. (l;istol? }p;ir; tbearing 7-29, 829 siwieniens 3 .057 .008-.018
i ranksha

9. Connecting rod c 26LCS, 26LCSA,

10, Matn beasing retati- 530, 5-30N ..... 3 087  .070-075

o Other models .... 2  .087  .070-080

12, Crankcase

ii gaﬁg?er End gap (shown at left in Fig. HL14) for

(BT ot battle 729 and 8-29 is measured at flat extreme

ends of rings. These rings have a radius cut
in their ends enabling them to surround the
locating pins in the piston grooves whereas
on other models the rings butt against the
locating pins. Rings should be rejected when
end gap exceeds 0.100 on all except 7-29
and 8-29 on which reject value is 0.018 inch.
Fig. HL18 — Exploded view of engine assembly Minimum ring side clearance is 0.0025:
typical of models with one-piece crankcase and  maximum side clearance is 0.004. Oversize
separate bar mounting plate. piston rings are not available.
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CHAIN SAWS

Fig. HL19—Exploded view of model 6-22 engine, typical of models using one piece érankcase with integral mounting plate.

2. Damper
5. Exhaust cap
6. Muffler element

32

7. Cylinder
9. Champion HO-8A
13. Crankcase

17. Garlock seal
19. Gasket
20. Retaining ring

21, ‘Malin bearing
24. Piston ring’
25.Piston &{in

26. Retaining ring
27. Connecting rod
28. Cap screw

Fig. HL20—Explodea view of 900D chain saw engine. Others in series are similar.

29. Needle bearing
30. Needle rollers
31. Crankshaft

. Muffler cap

. Muffler body

. Muffler shield

. Muffler adapter
. Sawdust shield
. Cylinder

. Spark plug

Gasket

. Chain oil line

. Crankcase

. Garlock seal

. Gasket

. Snap ring

. Main bearing

. Main bearing retain-

ing screw

. Crankshaft

. Needle rollers (31)
. Connecting rod

. Piston pin bearing
. Piston and pin

. Snap ring

. Piston rings
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£ Reeds should rest against valve seat.
@3 Dirt accumulation beneath reeds

I prevents proper seating.

D\

Fuel pump
pulse passage.

Fig. HL21—Pyramid type reed valve. If
reed seating surfaces of adapter castings
are worn reject the casting.

On dll models reject the pin and the pis-
ton if there is any visible up and down
play of pin in the piston bosses. Neither
the piston or the piston pin are available
separately.

Install new needle roller bearing assem-
blies to upper end of connecting rod if any
of the rollers have slight flat spots, are
pitted, or if rollers can be separated more
than the thickness of one roller.

Inspect piston for cracks and for “holes
in dome-of same and reject if any are found.
Slight scoring of piston walls is_permissible
but if rough surfaces are accompeanied by
a deposit of aluminum onscylinder/walls re-
ject the piston. Refer to CYLINDER for‘meth-
ods of removing such deposits from ‘the
cylinder walls.

If piston ring locating pins, in _piston
grooves are worn to half their normal thick-
ness reject the piston. Also, reject piston if
side clearance of new ring exceeds 0.004.

When piston and rings unit is assembled
to connecting rod the side of the piston
which has the piston ring locating pins
should be on the intake (away from ex-
haust side) side of the cylinder (Fig. HL15).
Always use new piston pin retaining snap
rings when reassembling piston to connect-
ing rod. All wearing parts of the engine are
supplied as replacements in standard size
only.

CYLINDER. Most cylinder bores are
chrome plated. This plating is light grey
in color ecnd does not have the appear-
ance of ordinary polished chrome. Be-
cause the coating is honed after plating it
looks much like the base metal of the alu-
minum cylinder. If the plating has been

Reed lift distance

Fig. HL22—Single type reed valve. Reed
lift distance should be 0.160 for model 17;
0.180 for 5-20 and EZ, .085 for ZIP, .190
for WIZ, and .060 for BUZ and 500 models.

penetrated by scoring or other causes, the
soft aluminum underneath will appear as
a much brighter area than the unpene-
trated chrome surface. These bright areas
usually (but not always) are located at the
edges of the cylinder ports. If further check-
ing, as mentioned below, shows that the
chrome has been penetrated, the cylinder
should be rejected.

In some instances particles of metal from
the unplated piston are torn loose and de-
posited on top of the cylinder plating. This
condition is usually indicated by o sough
flaky appearance of the bore and.can be
removed by using a rubber impregnated
grinding wheel on a Y-inch electric drill.
If a screwdriver can be run over'the cleaned
surface without leaving marks ‘thereon, the
chrome is intact and the cylinder is fit for
further service. If the screwdriver scratches
the surface, reject the cylinder.

The cylinder bores ‘on somé »Homelite
models have a tramsplant .coating lof steel
instead of sthe bore being chrome plated.
To prevent rusting, new service cylinders
of this type are coated withhva rust-preven-
tive oil.( This oil must be washed off with
solvent prior to installingvthe cylinder in an
engine; otherwise, ‘'dust or grit which may
haveusetiled, in, the oil could cause serious
damage.

Models ‘909D and 909G chain saws above
serial No6w) 1204549 use {&-inch studs to at-
tach cylinder to crankcase. Old service cyl-
inders for use with Y-inch studs can be
used,on the newer engines by reaming the
four mounting holes to ii-inch. New service
cylinders can be used with the older crank-
case assemblies by using four bushings,
Part No. 56168, to adapt the cylinder to
the Y4” crankcase studs.

Reject cylinder if cracked, if more than
three critical cooling fins are broken off, or
if lining is womn through into base metal.

When installing both a new piston and
a new cylinder, clean and oil both parts
and place the piston in the cylinder without
rings or connecting rod. The piston should
fall freely when the cylinder is turned up.
If not, select @ new piston or a new cylinder
that will give this desired fit.

CRANKSHAFT, BEARINGS AND SEALS.
The pto end main bearing on all models is
a ball bearing. A non-renewable bushing is
used for the magneto end main bearing on
models 26 and 5-30 only. On all other
models, needle roller bearings are used for
the magneto end main bearing.

If shaft has damaged threads or énlaréed
keyways or if “run out” exceeds 0.003, re-

Homelite

ject the shaft. Joumnals for the conmecting
rod and roller type main bearing must be
free of pits, galling or heavy score marks.
If they are "“out of round” or worn more
than 0.001 reject the shaft.

If any needle roller shows wear or any
visible flat spot or if rollers can be separ-
ated more than the width (or diameter) of
one roller, reject all of the rollers. If annu-
lar ball bearing at opposite end of crank-
shaft feels “lumpy” when rotated, or has
perceptible wear between inner and outer
races reject the ball bearing. On 26 and
5-30 models, the main bushing should not
have a diametral clearance of more than
0.004. If the bushing is badly scored or
worn, renew the front half crankcase.

Suitable pullers, pushers ond mandrels
(available from the Homelite Company cnd/
or Burco-Chain Saw Specialties, Schenec-
tady, New York) should be used in re-
moving and installing main and connecting
rod bearings.

Crankshaft seals must be maintained in
first class., condition because crankcase
compression” leakage through seals causes
a loss(of power.

NOTE» Late model production models
770-D,)770-G, 990-D, 990-G, WIZ-B and Super
WIZ "have a threaded crankshaft and the
clutch rotor screws on and off instead of
being retained by keys. Service cramkshafts
for early production models listed may also
be threaded in which case it will be neces-
sary to renew the clutch spider also. The
direct drive models and all 990 series have
left hand threads; all gear drive models
except 990 series have right hand threads.

CRANKCASE. Be sure that all passages
through the crankcase are clean. This is
especially true of the idle passage line (in
the front half cronkcase) which enters the
crankcase via the intake valve register.
This passage is sometimes restricted by car-
bon deposits which can be cleaned with a
piece of wire. The same holds true of the
passage for the fuel tank pressure line (on
models with pressurized fuel tank) or the
actuator line on pump equipped engines.

If main bearing bores have a lapped
appearance the bearing has been turning
in the cronkcase in which instance the
bearing and/or the crankcase should be
rejected. The mating surfaces of two-piece
crankcase must be free of all nicks and burrs
as neither sealing compound nor gaskets
are used at this joint.

Always use new bearing seals when re-
assembling engine. Protecting sleeves placed
on the crankshaft will prevent damaging
the seals during installation.

REED VALVE. The reed valve should be
inspected whenever the carburetor is re-
moved. Some engines are equipped with a
pyramid type reed valve as shown in Fig.
HL21. A single reed type valve, shown in
Fig, HL22, is used on models 17, 17L, 5-20,
5-20L, EZ, ZIP, ZIP-5, WIZ, BUZ and 500.

Single reed type valve assembly should
be rejected if reed has loosened, screw
holes are elongated or if any working part
is worn or damaged. Reed lift should be
as shown in Fig. HL22.
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On the pyramid type valves individual
reeds may be renewed.

ROTARY VALVE. The combination rotary
type inlet valve and govemor (Fig. HL23)
should be rejected if any of the following
conditions are encountered during inspec-
tion:

If the sealing faces of valve are scored
or worn enough to produce a ridge; if spring
posts are loose or extend to valve seating
surface; if the governor pivot point has
started to wear through the surface of the
valve. .

Slight scoring of valve may be corrected
by lapping on a lapping plate using very
fine abrasive. Lapping motion should be
in the pattern of a figure 8 to obtain best
results, Slight scoring of the Formica wear
plate is permissible. The Homelite Company
recommends soaking a new wear plate in
engine oil for 24 hours prior to installation.

Fig. HL23 — Speed governor and rotary
inlet valve used on some models. Refer

. TIE
also to Fig. HL17. 3 DOUBLE
KNOT

P. Sealing spring

S. Governor spring

‘W. Shutter

37. Valve plate

39. Wear plate

SHARP
EDGE

; :
I I~ SE'E'ZR;/ \J

Fig. HL24—Proper‘ assembly of Fairbanks-Morse" recoil starter
for clockwise pull. Used on some,medels.

OPEN pult

CAUTION:
INSTALL THIS END
TOWARD PULLEY

2. Cover 9. Rewind lock
Fig. HL24A — Fairbanks-Morse starter 3. Bushing 10. Starter pulley
cluteh is available as assembly only; how- 4. Starter rope 11, Bushing
ever, if unit is disassembled for some rea- 7. Rewind spring 12. Thrust washer
son, it must be reassembled as shown. 8. Thrust washer
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CLUTCH. A shoe type clutch is used on
all models, On direct drive and belt drive
models, a dry type clutch is used with the
shoes constructed of Oilite bronze. A wet
type clutch is used on 2-gear and 3-gear
transmission drive models and 1/16-inch
Raybestos linings are bonded to the Oilite
bronze clutch shoes.

If clutch slips with engine running at
high speed under load, check for excessive
wear of clutch shoes or clutch shoe linings.
It the clutch will not disengage (chain con-
tinues to turn) with engine running at idle
speed, check for broken, weak, distorted or
improperly installed clutch springs.

Needle roller bearing in clutch drum on
direct drive models should be renewed if
rollers can be separated the width of one
roller and clutch drum is otherwise service-
able, Press on lettered end of bearing cage
only when removing old bearing and press-
ing new bearing into place. Oil the needle
bearing before reinstalling drum.

PULLEY

PULLEY SHARP

EDGE

Fig. HL24B—Proper assembly of Fairbanks-Morse recoil starter
for counter-clockwise pull. Used on some models,

Fig. HL25 — Exploded view of over-running clutch type starter used on models 995-D
and 995-G. Refer to Fig. HL25A for exploded view of ball type starter used on earlier
models of this series.

13. Socket head 15. Nut
screw 16. Lock washer
14, Over-running 17, Inner race
bearing 43, Mounting ring

44, Rotary screen
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Fig. HL25A —Ball type

recoil starter compo-

nents typical installa-
tiom.

Clutch drum (4—Fig. HL27) in belt drive
models contain two sealed bearings (3 and
7) and a bearing spacer (6). Bearings do not
require lubrication. NOTE: Do not wash
bearings in solvent. When renewing bear-
ings, drive bearing (3) out by inserting drive
punch in slot of spacer (6); then, remove
spacer and drive bearing (7) out. Drive new
bearing (3) in flush with clutch drum, insert
spacer (6) and drive new bearing (7) in flush
with belt sprocket.

Clutch drums in 2-gear and 3-gear ‘trans-
mission models have renewable bronze
bushings.

When assembling the clutch, be sure the
end loops of the springs are closed and,are
located at the center of a clutch shoe,)If
installing @ new clutch drum, wash off.the
protective coating with petroletm solvent.

NOTE: Late model production models
770-D, 770-G, 990-D, 990-G, WIZ-B and Super
WIZ have a threaded crankshaft and the
clutch rotor screws on and off instead of
being retained by keys. Service crankshafts
for early production models listed may also
be threaded in which case it will be neces-
sary to renew the clutch spider also. The
direct drive models and all 990 series have
left hand threads; all gear drive models
except 990 series have right hand threads.

1. Bumper spike 9. Clutch rotor

2. Guide plate 10, Clutch shoes (3 or 6)
3. Guide bar 11, Thrust washer

4. Guide plate 12, Needle bearing

5. Chain guard _ 13, Clutch drum

6. Clutch cover 14. Sleeve

7. Clutch keys 15, Washer

8. Clutch springs

10. Thrust washer
11. Ball drive

12, Drive plate

13. Ball (3 used)
14, Sleeve

16. Ball retainer
17. Drive hub

19, Drive ratchet
20. Seal

21. Needle bearing
22, Felt washer
23, Aluminum washer
24. Lock washer
26. Air screen

27. Recoil spring
29. Spring cover
30. Plastic shim
31, Pulley

34, Pulley cover

Fig. HL26 — Exploded view of components of typical direet drive clutch assembly. On

some models, position of clutch drum (13) and sprocket (9) is reversed placing chain

drive sprocket to outside. Clutch rotor spider (9) on some late production models is

threaded ento crankshaft instead of being retained by keys (7). Refer te nete following
CLUTCH paragraph.
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TRANSMISSIONS. The belt drive trans-
mission (See Fig. HL27) is of the dry type
using sealed bearings that do not require
lubrication. NOTE: Do not wash the sealed
bearings in solvent of any kind. Renew
drive belt if lugs are worn, if belt shows
signs of breaking, or if belt tension is loose
enough that belt can be pushed against
wall of drive case with thumb pressure, If
belt and/or clutch drum are to be reused,
service can be improved by soaking belt
and sprocket part of clutch drum onmly in
Homelite DC-200 silicone compound.

Refer to Figs. HL28 and HL29 for ex-
ploded views of typical 2-gear and 3-gear
transmissions. Exploded view of Model
770-GS “Stick Shift"” dual ratio transmission
is shown in Fig, HL28A. Disassembly proce-
dure is evident from inspection of unit and
reference to appropriate exploded view.
Check gears for excessive backlash; wear
of bronze bushing in clutch drum can cause
excessive backlash. Be sure that gasket sur-
faces of gear case and cover are clean and
free of burrs, Use new gasket when reas-
sembling transmission. Fill gearcase to
proper level with Homelite SAE 90 gear oil.

CHAIN SAWS

Fig. HL27 — Exploded view of typical belt drive transmission. Belt drive transmission does
not require lubrication. Gasket (2) is required to keep sawdust out of fransmission. All
bearings are pre-lubricated and sealed.

. Cover

. Gasket

. Sealed bearing
. Clutch drum

. Drive belt

. Spacer

. Sealed bearing
. Clutch rotor

. Rotor keys

© 00 =1 Ot BN

10. Washer

11. Clutch cover

12, Clutch spring

13. Clutch shoes

14, Clutch”spring

15, Transmission case
16. Sprocket key

17, Spacer

18. Washer

19, Chain sprocket

20. Washer

21/ Spacer

22, Sealed bearing

23, Spacer

24, Sealed bearing

25. Snap ring

26. Driven sprocket
27. Shaft

Fig. HL28 — Exploded view of model 7-21 two-gear transmission. Other model two-gear
transmissions are similar. On some models, only one bearing is used on sprocket shaft (24)
instead of the two shown (20 and 21). Clutch rotor (spider) (2) on late production
770-G, WIZ and Super WIZ models is threaded to crankshaft instead of being retained

by keys (7). Refer to note following CLUTCH paragraph.

1. Clutch spring 7. Clutch rotor keys
2. Clutch rotor 8., Thrust washer
3. Washer 9. Clutch drum

4. Clutch cover 10. Bushing

5. Clutch spring 11. Washer

6. Clutch shoes 12, Spacer
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13. Sprocket key
14, Chain sprocket
15. Washer

16. Sprocket key
17. Washer

18.
19.
20,
21.
22,
23,

Gear case
Formica seal
Bearing
Bearing
Snap ring
Driven gear

.*Shaft
25.
26.
27.
. Plastic window
29.

Gasket
Seal
Window retainer

Gear case cover
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. Clutch cover

. Clutch springs

. Clutch rotor

. Clutch shoes

. Rotor keys

. Thrust washer

. Bushings

. Spacer

. Drum & gear assy.

e\=

=

=3 .'_ﬂ\ln-a)}l\a\)!b-l_

Py

A

3

4

5

6

7

8

9

10

11

12. “O” ring
13.. Spring
14. Brake shaft
15. Detent plunger
16,

17

18

19,

20.

22

23

24

26

UL v ——

. Plunger knob
. Shift lever
, Formica washer
. ‘O ring
. Snap ring
. Shift plate
. Engine crankshaft
. Gear case
. Sprocket washer
27. Chain sprocket
28. Sprocket key
29. Sprocket washer
30. Spacer
32. Formica seal
33. Ball bearing
34. Snap ring
35. Spacer
36. Gasket
37. Gear case spacer
38. Brake shoe
39. Shifter fork
41, Shifter yoke
42, Driven gears
43, Sprocket shaft
44, Inner race
45. Cover
46. Needle bearing
47, Needle bearing
48. ““O” ring
49. Plastic window
52, Oil filler cap

Fig. HL28A — Exploded view of the dual range fransmission used on model 770.GS chain saw. With engine idling, depress brake
button (14A) to stop gears from rotating; then, shift gears with lever (17). Gearshift detent, (15) has neutral pesition so that engine
can be started without turning chain.

. Oil filler cap
. Ball bearing
. Snap ring
. Driven gear
. Vent line
. Sprocket shaft
Ball bearing
. Idler gear

9. Snap ring

10. Ball bearing
11. Snap ring

12. Nut

13. Gasket

14. Cover

15. “‘O” ring

16. Retainer

17. Window

18. Washer

19. Clutch cover
20. Clutch springs
21, Clutch rotor
22, Clutch shoes
23. Clutch rotor keys
24, Thrust washer
25. Washer
26. Bushing
27. Drum & gear assy.
28, Idler shaft

el =R S

Fig. HL29 — Exploded view of typical three-gear transmission. Idler gear (8) on some

models is an integral gear-bearing-carrier unit. Clutch rotor (spider) (21) is threaded

on crankshaft on late production model 990-G saws instead of being retained by keys
(23). Refer to note following CLUTCH paragraph.
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MODEL Bore Stroke
XL-12 1 3/4 1%
XL-15 1 3/4 1%
Super XL-12 1 13/16 138
XLAO 1 13/16 1%
Super XL 1 13/16 1%
XLAO-G 1 13/16 1%
Super XL-15 1 13/16 1%
XL-500 Auto 2.0 1%

TO FUEL TANK
s

Disp. Drive Reed Type
3.3 Direct Flat

3.3 Gear Flat

3.55 Direct Flat

3.55 Direct Pyramid
3.55 Direct Pyramid
3.55 Gear Pyramid
3.55 Gear Pyramid
4.50 Direct Pyramid

Fig. HL30 — Exploded view of air box “(fhrottle handle) and related parts on models
with flat reed intake valve (34). Refer to Fig. HL30A for models equipped with pyramid

reed.valve.
1. Gasket 9. Nut 19; Throttle lock pin 30. Grommet
2, Insulator 10. Snap ring 20. Spring 31, Spring
3. Fuel line 11. Filter element 23. Snap ring 32. Pump plunger
4, Carburetor 12, Gasket 24, Throttle trigger 33, 0" ring
5. Cotter pin 13. Gasket 26. Grommet 34. Reed valve
6. Choke rod 14, Bracket 27. Choke button 35. Reed back-up
8. Filter cover 15. Throttle rod 28. Check valve 36. Reed stop
g 16. Boot 29. Air box
MAINTENANCE HS diaphragm type carburetor with in-
- tegral fuel pump that is used on Model

SPARK PLUG. For normal service, a w g

Champion TJ]-6] spark plug is used on mod-
els XLAO, Super XL, XLAO-G and Super XL-
15. On all other models, a Champion TJ-8]
spark plug is used. For severe service or
maximum spark plug life, a Champion UTJ-
11P (platinum tip) spark plug is recom-
mended for use on all models. Set electrode
gap to 0.025.

CARBURETOR. Refer to Fig. HL31 for
exploded view of typical Tillotson Series
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XL chain saws, Models HS-1A, HS-4A, HS-
4B, HS-5A, HS-5B and HS-5C have been
used in production. A model HS-4C can be
used as a service replacement for the above
carburetors. Late production XL-500 models
use an HS-4D carburetor having a different
throttle shaft (24-Fig. HL3I1).

Late type inlet valve and valve lever
are notched (See Fig. HL-31A), whereas ends
of early type valve and lever were plain.

CHAIN SAWS

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 filter 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, etc.
Apply “3M" cement to new gasket and care-
tully place gasket, adhesive side down, on
lip around carburetor chamber,

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

Make final adjustments with engine warm
and running., Adjust idle fuel needle so that
engine idles smoothly: then, adjust idle
stop screw s6 that engine idles at just
below clutch “engagement, speed (approxi-
mately=2600" RPM). Check” engine for proper
acceleration and openy idle fuel needle
slightly “#f necessary for proper accelera-
tion. VAdjust mmgin, 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 Wadjustment usually requires that the
other fuel mixture needle be readjusted also.

MAGNETO. A Wico or Phelon flywheel
typeé magneto with external 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 stator plate are
riveted together and are serviced only as
a 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 connot 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 ignition
timing of 30 degrees BTDC. Set breaker
point gap to 0.015. Condensor capacity
should test 0.16-0.20 mfd. 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 units
have a retaining clip (35—Fig. HL34) and
flat washer to secure breaker arm on pivot
post.
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58976 58983

59716 59717

Fig. HL31A — Late type fuel inlet valve
(59717) and_lever (59716) are notched
for better| valve control and are inter-
changedable . as a set with early vaive
(58983) ‘and lever (58976) shown at top.

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

with pyramid reed type intake valve. Idle speed adjusting screw (23) is located in airsbox

instead of on carburetor body: remove idle speed adjusting screw/{4—Fig. HL31) and
spring from new service carburetor before installing carburetor on these models.

1. Gaskets 8. Gasket 18. Gasket 27, Throttle lock pin
L - 2. Spacer 9. Carburetor 19. Bracket 28. Spring
- 3. Reed seat 10. Air box 20. Choke rod 29. Handle cover
| 4. Valve reeds (4) 11, Gasket 21, Throttle rod 31. Snap ring
5. Retaining plates 14. Cover 23, Idle speed screw 82. Throttle trigger
7. Fuel line 17. Filter 24, Boot 33. Grommet

35. ““In’*check valve

36. ““Out’’ check valve

37. Grommet

38. Plug (AO models)

39.,Gasket

40, Spring (manual oiler)

41, “O’’ ring

42, Manual pump plunger

WA Fig. HL32 — Using Homelite tool No. A-
23761 to hold flywheel from turning while

removing flywheel retaining nut.

Rig. HL31 — Exploded view
of typical Tillotson Series HS
diaphragm type carburetor
15 used on XL models. Idle
speed stop screw (4) is not
used on some models; refer

to (23—Fig. HL30A).

. Diaphragm lever

. Spring

Spring

Idle speed stop screw

High speed fuel needle
Idle fuel needle

. Throttle shaft (early)
Spring

9. Throttle disc

10. Pump diaphragm

11, Pump cover

12. Gasket

13. Fuel screen

14. Shaft retainer

15. Choke shaft

16, Carburetor body

17. Choke disc

18. Choke detent & spring

R

19, Inlet valve Fig. HL33 — Using Homelite tool No. A-
S 23761 to pull flywheel. Tool is attached to
%%- gggégiaphmgm starter pawl studs using rotating sereen
24: Throttle shaft (late) re@aining nufs.
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LUBRICATION. Engine is lubricated by
oil mixed with fuel. Thoroughly mix oil and
gasoline in separate container. Mix Yz-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 a light weight oil (no
heavier than SAE 30). In cold weather, chain
oil can be diluted with gerosene to allow

32A

®
32 33

. Oll pick-up
Hose

. Check valve
0Oil tube

. Fuel tank

. Fuel cap

. Gasket

@ﬂal:hw_l‘abl

9. Valve

10, Nut

11. Washer

12. Spring

13. Washer

14, Gasket

15. Fuel wick

16. Fuel wick stud
17. Tank cover
18. Fuel line

20. Fuel line

21. Elbow fitting 30. Connecting rod
22. Crankcase 31. Needle bearing
23. Seal 33. Needle rollers (28)
24, Needle bearing 34, Piston and pin

26. Thrust washers 35. Snap rings

27. Thrust bearings 36. Piston rings

28. Woodruff key 37. Muffler

29, Crankshaft 40. Champion TJ-8J

SEAL COVER

TO TANK WITH
HOMELITE CEMENT
NO.22788

easier flow of oil through pump and lines.
On early models, oil filler cap (48—Fig.
HL35) is located on fuel tank cover (17); late
models have oil reservoir in drive case
(565—Fig. HLAOA) oil filler cap is (53).

On early models, the clutch drum and
sprocket assembly should be removed and
a few drops of oil placed on the Oilite
bushing occasionally. Late models (and con-
verted early models) have needle bearing
instead of Oilite bushing.

Fig. HL34 — Exploded
view of Wico magneto
used on some models.
Phelon magneto used on
other models is of similar
construction. Felt seal
(43) cannot be used on
early Wico magnetos.
Connect condenser and
ignition coil low tension
leads as indicated by let-
ters "B" and "C".

27. Magneto rotor (flywheel)

28. Condenser

31. Breaker box cover

32. Terminal block

33. Point set

34. Washer

35. Clip

37. Gasket

38, Cover spring

40. Armature core &
stator plate

41. Gasket

42, Woodruff key

43. Felt seal

44, Ignition coil

45. High tension lead

47, Spark plug boot

49. Coil clip

i
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CHAIN SAWS

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, 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
chamfered edges -of exhaust ports or to
scratch piston, Do not run engine with
muffler removed.

NOTE: On early models with one-piece
muffler (37—Fig. HL35), a “Quiet” mulffler
kit (Homelite part No. A-59052) is available.
Before installing the new muffler, cut 7-
inch off of high tension lead (spark plug
wire), press it back in place and crimp lead
clamp to hold lead away from muffler.

REPAIRS

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 loosesneedle(rollers are used.
Note: A different crankshadt and connecting
rodare used on_ late models with 31 needle
rollers:

Renew connecting rod if bent or twisted,
or if cramnkpin, bearing surface is scored,
burned ~or “excessively worn. The caged
needle' roller piston pin bearing can be
renéwed “by pressing old bearing out and
pressing new bearing in with Homelite tool
No. 23756. Press on lettered end of bearing
cage only.

Homelite recommends 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 align
the fractured mating surfaces of rod and

. Cylinder
. Gasket
. Oil line
. Oil cap
. Gasket

BEREN

Fig. HL35 — Exploded view of early powerhead and fuel tank assemblies. Chain oil pick-up (1) and hose (2) ean be removed by un-
screwing check valve (3). If fuel tank is disassembled, Homelite cement, Part No. 22788, must be used to reassemble and 24 hours
allowed for drying before pouring fuel into tank. Refer to Fig. HL35A for exploded view of late powerhead and fuel tank assemblies.
Refer also to Fig. HL35C. Early models have 28 loose needle roliers (33) at crankpin end of rod; after Serial No. 2071277, 31 needle

are used.
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Homelite

50. Fuel tank cap

54. Fuel tank

55. Pipe plug

56. Gasket

57. Washer

58. Flat washer

59. Spring

60. Felt washer

61. Pick-up wick

62, Stud

63. Fuel tank cover

65. Flexible line

66. Formed line

67. Elbow

68. Gasket

69. Crankcase

70. Needle bearing

71. Seal

73. Woodruff key

74. Crankshaft

75. Retaining screws (12)
75 76. Lock washers

76 77. Ball bearing

= 78. Snap ring
ar 7 79. Needle rollers

‘,»(?
O

e DRIVE cASE  80. Connecting rod
81. Needle bearing
/79\ 82, Socket head screws
83. Piston & pin
84. Snap rings
85. Piston rings
87. Mufifler cap
89. Baffle
90. Muffler body
93. Spark plug
95. Cylinder

Fig. HL35A — Exploded view of late powerhead and fuel tank assemblies. Refer also fo Fig. HL35B for view showing disassembly

procedure for this type engine. Refer to Fig, HL40A for drive case.
rod; after serial No. 2071277, 31 needle rollers are used.

"U““{n/
59457

Fig.wHL35B—View show-
ing crankcase removed
from drive case and
erankshaft on models
equipped with ball bear-
ing at drive end of crank-
shaft. To remove crank-
shaft from drive -case,
bearing refaining screws
(75) must first be re-
moved.

Fig. HL35C—View show-
ing proper assembly of
wick, felt washer, rubber
washer and aluminum
washer on pickup stud.

Early models have 28.lcose needle rollers (79) at crankpin end of

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; maximum allowable 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
available in a matched set, and are not
available separately.

Piston pin on all early XL saws is retained
in piston by snap rings. All late XL models
and the XL-500 Automatic model have the
piston pin retained in piston by o Spirol pin
through the pin boss on exhaust side of pis-
ton and by a snap ring on opposite end.
Disassemble piston and rod on all early XL
models by removing snap rings and tapping
pin out with a 3/16-inch rod as shown in
Fig. HL39. Disassemble piston and rod on
all late XL models and the model XL-500
Automatic by removing the snap ring and
tapping pin out with the pin removing tool
(Homelite No. A-23949) shown in Fig. HL39A.

When reassembling piston to connecting
rod, be sure open end of piston pin is toward
side of piston having piston ring retaining
pin (closed end next to Spirol pin on late
XL models and model XL-500 Automatic).
Install piston pin snap ring with sharp side
out. Rotate each snap ring to be sure it is
secure in retaining groove, then turmm gap
in snap ring toward closed end of piston:

CRANKSHAFT. On early models, the
crankshaft is supported in two caged needle
roller bearings and crankshaft end play is
controlled by a roller bearing and hardened
steel thrust washer at each end of the shaft.
Refer to Fig. HL36. On late models, fly-
wheel end of crankshaft is supported in
a needle bearing in crankcase and drive
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Fig. HL36—Be sure that the hardened steel
thrust washers (26) are placed to outside
of thrust bearings (27) when installing
crankshaft on early models having two
needle roller main bearings. Late models
with ball bearing in drive case do not use
thrust washers or thrust bearings. Threads
(CS) for clutch sprocket must be covered
wifh protector sleeve during reassembly as
shown in Fig. HL38.

Fig. HL37—Piston and connecting rod"as-

sembly ean be removed from crankpin after

removing cylinder from crankcase. , Note
piston ring retaining pin.

end is supported in a ball bearing located
in drive case; end play is controlled” by
the ball bearing.

Moximum allowable crankshaft end play
on early models with thrust bearings (Fig.
HL36) is 0.0202; renew thrust bearings if
end play is excessive. Normal end play is
approximately 0.010.

Renew the crankshaft if any of the main
bearing, crankpin becring or thrust bearing
surfaces or sealing surfaces are scored,
burned or excessively worn. On late models,
renew the drivecase ball bearing if exces-
sively loose or rough (lumpy). Also, reject
crenkshaft if flywheel keyway is beat out
or if threads are badly damaged. Note: A
different crankshaft and connecting rod are
used depending on number of loose needle
rollers used at crankpin bearing; refer to
CONNECTING ROD paragraph.

CYLINDER. The cylinder bore is chrome
plated. Renew the cylinder if chrome plat-
ing is wormn away exposing the softer base
metal.
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CRANKCASE, DRIVE CASE AND SEALS
(EARLY MODELS). The needle roller main
bearings and crankshaft seals in crankcase
and drive case can be renewed using
Homelite tools No. 23757 and 23758. Press
bearings and seals from crankcase or drive
case with large stepped end of tool No.
23757, pressing towards outside of either
case.

To install new needle bearings, use the
shouldered short end of tool No. 23757 and
press bearings into bores from inner side
of either case, Press on lettered end of
bearing cage only.

To install new seals, first lubricate the
seal and place seal on long end of tool
No. 23758 so that lip of seal will be to-
wards needle bearing as it is pressed into
place.

To install crankshaft, lubricate thrust
bearings (27—Fig. HL36) and place on shaft
as shown. Place a hardened steel thrust
washer to the outside of each thrust bear-
ing, Insert crankshaft into crankcase being
careful not to damage seal in crankcase.
Place a seal protector sleeve (See Fig.
HL38) on crankshaft and large “O" ring on
shoulder of drive case. Lubricate seal pro-
tector sleeve, seal and needle bearing and
assemble drive case to crankshaft and
crankcase. Use NEW drive case retaining
screws. Clean the screw threads and apply
Loctite to threads before installing ‘screws:
CAUTION: Be sure the screws are 9/18:inch
long, and not Y2 or %-inch serews; the
screw length is critical. Tighten, the) screws
alternately and remove seal protector sleeve
from crankshaft.

CRANKCASE, DRIVE CASE AND SEALS
(LATE MODELS). Refer to Figs. HL35A and
HL35B. To remove the crankshaft, or drive
case, disassemble engine as ‘follows: Re-
move cylinder_from crankcase as shown in
Fig. HL37 and remove=piston and connect-
ing rod unit from_crankshaft. Remove crank-
case “from” drive case “and crankshaft as
shown in Fig. HL35B, remove the two main
bearing retaining screws (75) and washers,
then presse crankshaft ond main bearing
from drive case. If the ball type main bear-
ing_is to be renewed, remove snap ring
(78—=Fig."HL35A) and press shaft from bear-
ing. Remove oil seal (58—Fig. HL40A) from
drive case.

Needle roller bearing and seal in crank-
case can be renewed as outlined for ealy
models in preceding paragraph. Install new
seal in drive case with lip to inside and
reassemble engine by reversing disassem-
bly procedure. Recommended special service
tools for ball bearing equipped models are
as follows:

Homelite

Tool No. Description
23800 Seal assembly tool

A-23858 Crankcase to drive case

assembly tool

23843 Drive case assembly tool
23844 Crankcase assembly tool
23845 Drive case assembly plug
23846 Crankshaft installation anvil
23136 Jackscrew
22820-1 Bearing collar

A-23850

" Crankshaft installation sleeve

CHAIN SAWS

Fig. HL38 — Installing drive case on crank-
case and crankshafi assembly on early
model with two needle roller main bear-
ings. Refer to Fig, HL35B for late models
with ball bearing in drive case. Protector
sleeve (Homelite tool No. 23759) is used
to prevent damage to seal in drive case.

Fig. HL39 — After removing snap rings,
the piston ‘pin can be tapped out using a
3/16-inch rod as shown.

AR

Fig. HL39A—View of model XL-500 Auto-

matic piston and piston pin removing tool

(Homelite No. 23949). Note slot in re-

moving tool (RT) which fits over spirol pin
(SP).

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

. Crankshaft seal
. Needle bearing
. Oil line elbow

. Handle bar

. Bumper spike

. Handle bracket
. Guide bar plate
. Cutting chain

. Guide bar

. Guide bar plate
. Cover

. Clutch drum &
sprocket assy.

. Bushing or needle
bearing

. Sleeve or inner
race

. Thrust washer

. Clutch spring

. Cluteh rotor

. Clutch shoes (3)
. Cluteh cover

Fig. HL40 — Exploded view of early direct drive clutch and related
parts. Late direct drive models are similar except for drive case (2).
Refer to Fig. HL40A for exploded view of late drive case assembly.

FLAT REED VALVE. The reed valve is
attached to the carburetor 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
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
4 opening in air box and reed stop is aligned

CRANKCASE

25 ,
MANUAL OILER
80
5 Fig. HL40A — Exploded view of late drive case assembly used on models having ball
bearing main af drive end of crankshaft. Parts shown in "boxes"” indicate differences Fig. HL40B — Schematic view showing
- : between automatic chain oiler ("AO" models) and model with manual eiler pump. Refer automatic oil pump operation, Worm gear
to Fig. HL40B for schematic view showing operation of oiler pump. (69) driven by crankshaft turns plunger and
44, Oil tube 52, Oil line 65. Cam screw 75. Spacer gear (72) ar 1/20 engine. speed. .As
45. ‘0" rings 53, Oil filler cap 66. Gasket 7. Oil filter plunger turns, cam on end of plunger which
46. Ol line 54. Gasket 67. “‘O” ring 78. Connector engages cam screw (65) causes the
47. Oil filter 53. Drive case 68. Felt seal 79. Filter & connector plunger to go back and forth, Flat on other
49. Oil tank cover 57. Threaded insert 69. Worm gear 80. Oil line o
50. Gasket 58. Crankshaft seal 71. Oil pump housing 81. Grommet end of ph.mger acts u? inlet and °u'_le1.
51, "0’ ring 60, Bxpansion plug 72. Plunger & gear - valve as it uncovers intake on suction

62. Bar adjusting pin 73. Flanged bearing stroke and outlet on pressure stroke.
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with reed as shown in Fig, HL39B. Clean
the screw threads ond apply Loctite to
threads before installing screws.

Fig. HL41 — Using Homelite tool Neo. 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 cluteh rotor.

DRIVECASE

NOTE: If air box has been removed to
service reed valve, inspect gasket (43—
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. Models as indi-
cated in model listing are equipped with
pyramid type reed intake valve assembly
(3, 4, 5 & 6—Fig. HL30A). The pyramid reed
assembly can be removed by unbolting and
removing the carburetor from air box.

Renew reeds if cracked or warped. Renew
seat if worn. Be sure the reeds are centered
over opening in seat and apply Loctite to
reed retaining screws to keep them from
working loose. Renew the spacer gaskets
(1) and carburetor gasket (8) when rein-
stalling pyramid reed valve assembly and
carburetor.

CLUTCH. Refer to Fig. HL40 for exploded
view of the shoe type clutch, The clutch
rotor (spider) is threaded to the crankshaft
and can be removed as shown in Fig.
HL41,

If clutch slips with engine running at
high speed under load, check for excessive

INSTALL OPEN (SPRING)
SIDE TOWARD HOUSING —»

CHAIN SAWS

wear of clutch shoes. If the clutch will not
disengage (chain continues to turn) with
engine running at idle speed, check for
broken, weak, distorted or improperly in-
stalled cluich springs.

The Oilite bushing (29—Fig. HL40) in the
clutch drum (28) of early models can be
renewed if the drum and chain sprocket are
otherwise serviceable. Long end of Homelite
tool No. 23760 can be used to remove old
bushing; place new bushing on short end
of tool and carefully press bushing into
place. Renew bushing sleeve (30) on crank-
shaft if worn or scored. Late clutch drums
are equipped with needle bearing instead
of bushing and can be installed on early
models by installing needle bearing inner
race in place of bushing sleeve (30). To
install new needle bearing in clutch drums
so equipped, use Homelite tool No. 23760.

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

To disassemble gear drive unit, drain oil
from housing and remove screws (41); then,
pull unitsfrom_housing~(28). Hold drum (44)
fromsturning) by hand/or in a threejaw
chuck and“turn sun gear (30) in a clockwise
direction/ with Homelite tool No. A-23696 or
suilable spanner wrench. Insert two Y% x2
inch) dowelspins in carrier (32), hold chain

1. Handle bar
4, Spike
5. Bracket
6. Clutch cover

7. Clutch shoes

8. Clutch spider

9. Clutch spring

10. Bar plate

11. Bar plate

23. Housing

25. Filler plug

26, Gasket

27. Ring gear

28. Ball bearing

29. Thrust washer
30. Sun gear

31. Thrust washer
32. Planet carrier
33. Snap rings

34, Planet gears

35. Gear shafts

36. Needle bearing
37, Seal

38, Gasket

39. Housing cover
40. Seal

42, Sprocket

43. Thrust washer
44, Clutch drum & shaft
45. Needle bearing
46. Phenolic thrust washer

Fig. HL41A — Exploded view of planetary transmission used on gear drive models. Refer to Fig. HL40A for exploded view of drive case.
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CHAIN SAWS

sprocket from turning (use of Homelite
sprocket locking fixture No. A-23713 for
0.404 pitch sprockets or A 23792 for %-inch
pitch sprockets is suggested) and turn planet
carrier in a counter-clockwise direction with
pry-bar against the dowel pins.

Planet gears (34) and shaifts (35) can be
removed from carrier (32) after removing
snap rings (33).
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Needle bearing (45) can be removed from
blind hole in clutch drum (44) with Snap-On
puller A-78 or equivalent tool. 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 (36) and seal (37) in plemet gear

Ground wire

. Ignition switch
. Blower (fan) housing
Bushing

. Starter rope

. Hand grip

. Insert

. Rewind spring
. Rope pulley

. Starter cup

. Washer

. Socket head screw
. Flywheel nut

. Lock washer

. Flat washer

. Pawl studs

. Pawls

. Washers

. Pawl springs

. Rotating screen
. Flywheel

housing. Refer to Fig. HL42

1. Ground wire 11. Rope pulley
_ 2. Ignition switch 12. Starter cup
6. Blower (fan) housing 13. Washer
: 7. Starter rope 14. Socket head screw
10. Rewind spring 15. Flywheel nut

Fig. HL42 — Exploded view of early rewind starter components and,related parts.
Starter unit is mounted on shaft (starter post) which is'an‘integral ;ppart of the blower

Fig. HL42A — Exploded view of late rewind starter and related parts. Plastic shields
(46 and 47) keep sawdust out of rewind spring (10) and dampen noise.

Homelite

(32) can be pressed from gear with Home-
lite tool No. 23725-A; press new bearing in
from threaded side of gear 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 (28) and ring gear
(27) from housing (23), 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 possible.

Reassemble by reversing disassembly

sequence. Refill gear housing with SAE 90
gear oil,

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.

REWIND STARTER (EARLY). To disassem-
ble\starter, refer to exploded view in Fig.
HL42" and proceed as follows: Pull starter
Tope out fully, hold pulley (12), and pry rope
knot from pulley. Let pulley rewind slowly.
Hold pulley while removing screw (15),
washer (14) and starter cup (13). Turn pulley
counter-clockwise until disengaged from
spring, then carefully lift pulley oif of
starter post. Remove the bushing (7), if so
equipped, and turn open side of housing
down and rap housing sharply against top
of work bench to remove spring. CAUTION:
Be careful not to dislodge spring when re-
moving pulley and bushing as the rapidly
uncoiling spring could cause injury.

A for late starter assembly.

Install new spring with loop in outer end
over pin in blower housing and be sure
spring is coiled in direction shown in Fig.
HL42. Install bushing (7), if so equipped, and
pulley (12), turning pulley clockwise until
it engages spring. Install starter cup (13) and
secure with washer and screw. Insert new
rope through handle and hole in blower
housing. Knot both ends of the rope and
harden the knots with heat or cement. Turn
pulley clockwise eight turns and slide knot
in rope into slot and keyhole in pulley, Let
starter pulley rewind slowly. Note: If not
equipped with separate starter post bushing
(7). late production plastic spring shields
(46 & 47—Tig. HL42A) may be installed.
Refer to following paragraph on late type
starter.

Refer to Fig. HL43 for starter pawl and
pawl spring installation. Pull starter rope
slowly when installing blower housing so
that starter cup will engage pawls.

REWIND STARTER (LATE). Exploded view
of late production starter is shown in Fig.
HL42A. Service on the late type starter is

16.
similar to that outlined for early production

Lock washer 21. Washers

17. Flat washer 22, Pawl springs

18. Lock nut 23. Rotating screen starter in preceding paragraph except that
19. Pawl studs 24. Flywheel plastic” shields (46 and 47) are installed at
20. Pawls each side of spring (10).
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HOMELITE
A textronl DIVISION

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

MODELS Bore Stroke
C-5,C-51 2 11/2
C-7,C-71 2 19/16
C9,C91 2 1/16 19/16
C-51G 2 11/2
F C-71G 2 19/16
C91G 2 1/16 1 9/16
XP-1000 2 3/16 15/8
XP-1020 2 3/16 1°5/8
XP-1020
Automatic 2 3/16 15/8
XP-1100 2 3/16 15/8
XP-1130 2 3/16 15/8

Displacement Drive Type

4.7 Direct
491 Direct
5.22 Direct
4.7 Gear
491 Gear
5.22 Gear
6.11 Direct
6.11 Direct
6.11 Direct
6.11 Gear
6.11 Gear

Homelite C Series direct drive chain saws are convertible to
planetary gear drive in the field to suit the needs of the operator.
Models C-51G, C-71G and C-91G are same as Models C-51, C-71
and C-91 except they are equipped with planetary gear drive.
Models XP-1100 and XP-1130 are equipped with a spur gear
drive unit. Models C-5, C-7 and C-9 are equipped with a Fair-
banks-Morse starter; C-51, C-71, C-91, XP-1000, XP-1100 and early
XP-1020 and XP-1130 models are equipped with an overunning
bearing starter. All late XP models (after serial No. 2359238)

have a ratchet type starter.

MAINTENANCE

SPARK PLUG. Recommended spark plug
for normal use on models C5, C-7, C51,
C-71, C-51G and C-71G is a Champion J-6]
or equivalent. On models C9, C8l1, C
91G, XP-1000 and XP-1100, use a Champion
HO-8A spark plug. Models XP-1020, XP-
1020 automatic and XP-1130 are equipped
with a Champion CJ-6 (Bantam) spark plug.
For all models in extremely cold weather
(below 0° F.), a Champion UJ-12 spark plag
can be used to prevent cold fouling. Set
electrode gap to 0.025.

CARBURETOR: (Except Models XP-1020,

'XP-1020 Automatic and XP-1130). Early

model C-5 saws were equipped with a
Tillotson HL-141A carburetor. Late produc-
tion C-5 saws and all other C models are
equipped with a Tillotson HL-141B carbure-
tor. The XP-1000 and XP-1100 models are
equipped with a Tillotson HL-197A or HL-
197B carburetor. Refer to Fig. HL51 for ex-
ploded view of carburetor. NOTE: If air
filter cover gasket (5—Fig. HL51B or HLS1C)
is damaged when cover is removed to serv-
ice carburetor or air filter element, install
new gasket as follows: Carefully remove old
gasket from air box and be sure that sur-
face is free of all saw dust, oil, etc. Apply
“3M" cement to new gasket, and carefully
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Fig. (HL5%.— Exploded “view
of a typical Tillotson Series
HL, carburetor used” on all
models except, XP-1020, XP-

1020

1130;

automatic and XP-
refer to Fig. HL51A

for carburetor used on these

models.

. Throttle shaft

. Diaphragm lever pin
. Throttle disc

. Retainer

. Choke shaft

. Choke disc

. Spring

. Choke detent

. Fuel inlet valve

. Sealing washer

. Spring

. Diaphragm lever
. Gasket

. Pump diaphragm
. Pump body

. Fuel screen

. Gasket

. Cover

. Diaphragm cover
. Fuel diaphragm
. Gasket

. Idle speed stop screw
. Spring

. Plug

. Plug

. Screw plug

. Packing

. Packing washer
. Spring

. Main fuel needle
. Idle fuel needle

CHAIN SAWS

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 installing late
type element.

NOTE: Service carburetor will have idle
speed adjusting screw (29—Fig. HL51) in-
stalled in carburetor body. When installing
new service carburetor on models having
idle speed adjusting 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
of internal adjusting screw (29) and spring
(30) in existing carburetor is also recom-
mended.

When servicing carburetor, note that the
main fuel adjustment needle is identified by
a groove cut in the shank of the needle.

For initial carburetor adjustment, open
both the idle and main fuel adjustment
needles %2 to %-turn each. Back idle speed
stop screw out away from stop on throttle
shaft arm; then, turn screw back in until
it contacts stop plus %-turn additional.

With engine” warm and running, set idle
tuel adjustment needle so that engine idles
smoothly. Set the .idle speed stop screw
so that engine idles just below clutch en-
gagement speed.\Check engine for proper
accelerationwand open idle fuel adjustment
needle slightly,as needed for good acclera-
tion. Adjustymain fuel needle with engine
loaded(by ‘cutting wood so that engine will
run 4at “highest speed obtainable without
exCessive smoke.

CARBURETOR (MODELS XP-1020, XP-1020
AUTOMATIC AND XP-1130. Refer to Fig.
HL51A 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-1130. No
idle speed stop screw is used with this
carburetor as idle air is adjusted by screw




| CHAIN SAWS Homelite

NOTE: The clutch should engage only when
Fig. HL51A — Exploded engine speed exceeds 2600 RPM. If chain
view of Tillotson model rotates when idle speed is below 2600

HL-222A diaphragm car-  RPM, the clutch should be serviced.
buretor with accelerator
pump that is used on Adjust the main fuel (HI) needle while

models XP-1020, XP-1020 : Tl =
Automatic and  XP-1130. cutting wood to obtain highest engine speed

No idle speed stop screw without excessive smoke. A slightly rich
is used as idle air is ad- mixture insures against overheating of en-

justed by screw (5—Fig. gine and provides better engine lubrication.
HL51D) in intake mani-
fold.

1. Throttle shaft 16. Pump diaphragm
2, Diaphragm lever pin 17. Pump body
3. Throttle disc 18. Fuel screen
4. Retainer 19. Gasket
5. Choke shaft 20. Cover
6, Accelerator cam 21, Diaphragm cover
7. Detent spring 22, Fuel diaphragm
8. Choke detent ball 23. Gasket
3 9, Accelerator piston 24, Lever spring
- 10. Piston return spring 25. Check-valve
11, Choke disc 26. Expansion plug
| 12. Sealing washer 27, Packing
13. Fuel inlet 28. Washers
valve & seat 29. Springs
14, Diaphragm lever 30. Main fuel needle
15. Gasket 31. Idle fuel needle

(5—Fig. HLS51D) in intake manifold (elbow).
The idle air screw (5) has left hand thread
and is opened by turning it clockwise.
For initial carburetor adjustment, ‘turn, the
fuel mixture adjustment needles \clockwise
and the air screw counter-clockwise until
just seated, then opens both “fuel mixture
needles one turn (counter-clockwise) and“the

’ ‘ air screw ¥s-turn (clockwise). L%EQTEE
g 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-
A 2600 RPM. Readjust idle fuel (LO) needle
if necessary.

1. Air filter cover 26, Grommet
g. gﬂt«;{r telem-eni: 27. ‘:ir lli)lm§ (throttle
. 28 Ke andle,
9. Elbow & Valve assy. 28. Stop
9A. Elbow 29. Nylon bushing
Ly toriock 20, . Felbwadher Fig. HL51B Exploded view of C-Series air b bly (throttle handle) and related
12, Gasket (C-5 & C-7 3. G ts q. plo view of C-Series air box assembly (throttle handle) and relat
124, G:fk:t (‘c-é’) &0 32. cﬁﬁke beumm parts. Models €-5, C-51 and €-71 have integral elbow (9) and reed valve unit. Models
13. Gasket 33. Throttle trigger C-9 and C-91 are equipped with pyramid type reed valve assembly (14, 15, 16 & 17).
14 d seat (C-9 35. Throttl i : : P P P ¥
- Reed seat (C-9) < Arottletspring Air deflector (36) is used on late production Models C-7 and C-9 and can be installed on
15. Valve reeds (4) 36. Air deflector = < s 5 A . o .
ig' sReed pligs 4) gg, 'é‘hrottle detent eurl|er_|producﬂot:i (2:171 )am:‘ (;.-9 units if cclle‘li:m#e m( ;;r) boxdls ade?tzlgf)eft‘:nd I:y :nsfallmg 1
. Screws . Spring new oil pump ro . Nylon pump rod bushing and stop it only late pro- |
;g- ggi{g’l‘gd 2(11.- f;n“iltli’o;"gwuch duction air box (throttle handle). Filler block (11) is used with €-51, C-71 and late pro-
24. Carburetor 48, Gaskets duction C-5 and C-7 .elbow and rt_-zed. valve assembly (9) only. Some models may have |
25. Throttle rod 49. Spacer external idle speed adjusting screw (refer to 29—Fig. HL51C).
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Fig. HL51C—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, HL51)

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

Fig. HL51 D—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 and 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

2. Knob

3. Retainer

4. Filter

5, Gasket

8. Elbow

11. Gaskets

12, Reed valve seat
13. Reed valves

14, Retainer

16, Fuel tube

18. Gasket

22, Choke rod

23. Carburetor

24. Throttle rod
25. Grommet

26. Air deflector
28. Spring

29, Idle speed screw
30. Air box

CHAIN SAWS

31. Stop

32, Grommet

33. Bushing

35. Grommets

36. Choke button

37. Throttle trigger

38. Pivot pin

39. Return spring

40. Lock pin

41, Spring

42, Snap ring

43. Oiler button

44, Oiler rod

46, Ignition switch

47, On-off plate

48. Gaskets

49. Spacer

51. Brace

53. Muffler shield
(XP-1100)

Fig. HL51E—VYiew showing carburetor ad-

justment points for models XP-1020, XP-

1020 Automatic and XP-1130. Refer to

exploded view in Fig. HL51D for view

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

H. Holes
1. Cover
2. Cover knob

3. Retainer

4. Air filter

5. Idle air screw
6. Spring

9. Intake manifold
12. Gaskets

13. Reed valve seat
14. Reed valves

15. Retainers

19. Gasket

20, Idle air tube
24. Choke rod
25. Carburetor

26. Air deflector
28. Grommet

29. Throttle rod
30. Air box

31. Stop

32, Grommet

33. Bushing

34, Felt

35. Grommets

36. Choke button
37. Throttle trigger
38. Pivot pin

39, Return spring
40. Lock pin

41, Spring

42. Snap ring

43. Oiler button
44. Qiler rod

46. Ignition switch
47, On-off plate
48. Gaskets

49. Spacer

51, Brace

53. Muffler shield
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Fig. HL52—Exploded view of typical Phelon magneto used on C-Series chain saws, Rotor (flywheel) will differ in design according to
type of starter used; refer to REWIND STARTER paragraph in repair section.

33. Gasket
36. Breaker points
37. Cam wiper

26. Rotor

31. Retainer

32. Breaker box
cover

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 to speci-
fied value.

Condensor capacity should be 0.18-0.22
mfd. Adjust breaker point gap to 0.015.
NOTE: On Models C-5, C-7 and C-9, 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.

. Fuel fitting

Fuel tank

. Filler cap

. Relief valve

Gasket

Fuel tank cover

. Gasket (no longer used)

T N N

38. Condenser 45. Rotor key

42, Ground tab 46. Sleeve

43. Terminal washer 47. Spark plug wire
44. Switeh lead 48. Terminal

LUBRICATION. Engine is lubricated by
mixing oil with fuel. Mix thoroughly«in «
separate container Y2-pint of Homelite motor
oil or good grade SAE 30 motor .oil with
each gallon of regular gasoline, (16¢1 mix-
ture).

Fill chain oil reservoir with Homelite Bar
and Chain oil or a light il (upstoSAE.80
motor oil).

|'[]1]l’.
|ii;l!!!!!|ﬂlli‘lmmsl.‘

49, Grommet 52. Crankcase
50. Cylinder shield 54, Seal
51, Clamp 55, Breaker box & core

56. Ignition coil

The eplanetary drive assembly or the
clutch 'drum’ and sprocket assembly should
be removed and the needle bearing in the
¢lutch drum lubricated occasionally.

Check oil level in gear drive after each
day of use. With saw setting on level sur-
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.

T 10. Flexible hose
11, Fuel pick-up
12. Fuel filter
8 13. Bumpers
14, Snap ring
9 15. Ball bearing
16. Lock washers (2)
| 17. Screws (2)
18. Crankshaft
19. Needle rollers (27)
20. “‘O” ring
21, Connecting rod
22, Needle bearing
24. Piston & pin assy.
25, Snap rings (2)
26. Piston rings
27. Grommet (Slesve
now used)
28. Air deflector
29, Muffler body
31, Baffle
32. Muffler cap
35. Spark plug
41, Cylinder

20 42. Gasket
43. Crankcase
45, Seal
TO DRIVE
CASE

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.
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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, 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 ports or to scratch
piston. Do not run engine with muffler re-
moved.

REPAIRS

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.

Renew connecting rod if bent or twisted,
or if crankpin bearing surface is scored,
burned or excessively worn. 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 install 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 install
needle bearing.

Renew the crankpin needle rollers as a set
if any roller has flat spots, or is scored or
worn. New needle rollers are serviced in
a strip; wrap the strip around crankpin. If
reusing needle rollers, use beeswax or light
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 maich
marks on rod and cap are aligned and se-
cure rod to cap with new socket head
screws.

PISTON, PIN AND RINGS. The 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.

Recommended piston ring end gap Is
0.070-0.080; maximum allowable ring” end
gap is 0.085. Desired ring side clearancé
in groove is 0.002-0.003.

Piston, pin and rings are available in
standard size only. Piston and piston pin
are available as a matched set only.

Piston pin is retained in piston by snap
rings on C-Series and models XP-1000 and
XP-1100. On models XP-1020, XP-1020 Auto-

. matic and XP-1130, pin is retained by a

Spirol pin and one snap ring. Disassemble
piston and rod assembly by removing snap
ring or rings ond pushing pin out using
Homelite tool No. A-23950.

NOTE: On late production pistons, pin is
retained by a plain square end snap ring
at exhaust side and by a Waldes Truarc
snap ring at intake side. The Waldes Tru-
orc snap ring has o hole in each end so
the ring can be removed using special
Waldes pliers; no attempt should be made
to remove the plain square end snap ring.
To remove the piston pin, remove the Wal-
des Fruarc snap ring, then insert a -inch
dia. rod through the plain snap ring and
drive pin from piston.

When reassembling piston to connecting
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Fig. HL54—Exploded view showing\model XP-1020 and model XP-1130 engine assembly.
Model 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. Piston pin is retained by

two snap rings in models XP-1000 and’XP-1100" whereas pin is retained in piston in models
XP-1020, XP-1020 Automatic and XP-1130-by Spirol pin and snap ring. Refer to Fig, 54A.

1. Crankcase 16. Fuel tank

3. Crankshaft seal 17. Fitting

4. Handle brace 18. Fitting

6. Filler cap 19. Gasket

7. “O” ring 20,0 ring

9. Tank cover 21. Snap ring
10. Tank cover 22.,B4ll bearing
12, Fuel pickup 23. Tuock washers (2)
13. Filter 24 Screws (2)
14. Flex hose 25. Crankshaft
15. Fuel tank

rody, install Wew snap ring or rings with
sharp side™of ‘ring out. Rotate each snap
ring to, be sure it is secure in retaining
groove; then, turn gap in snap ring towards
closed end of piston.

CRANKSHAFT, MAIN BEARINGS AND
SEALS. The crankshaft is supported in «
caged needle roller bearing at drivecase
end of shaft and a ball bearing at flywheel
end. End play of the crankshaft is con-
trolled by the ball bearing which is re-
tained on the crankshaft by a snap ring
(14—Fig. HL583, or 21—Fig. HL54) and in
the crankcase by two screws (17—Fig.
HL53 or 24—Fig. HL54) and lock washers.

To remove crankshaft, remove the two
bearing retaining screws and lock washers
and press crankshaft and bearing (15—Fig.
HL53 or 22—Fig. HL54) from crankcase. If
bearing is rough or excessively worn, re-
move snap ring and press crankshaft from
bearing. Benew the crankshaft seal (45—
Fig. HL53 or 3—Fig. HL54) if worn or dam-
aged. 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

. Needle rollers (31) 39.
. Gasket 40.
. Connecting rod 42,
. Screws 43.
. Needle bearing 46.
. Piston & pin

. Snap ring 47.
. Piston rings 48,

. Muffler studs

. Muffler cap 50.

. Baffle

Muffler body
Spark plug
Spark plug cap
Cylinder

Idle tube (see
20—Fig. HL51D)
Gasket

Heat exchanger
(optional)
Cylinder shield

crankcase. Press bearing onto crankshaft
and secure with snap ring. Apply heat to

tool

Fig. HL54A—Slot in piston pin removal
(RT) allows tool to enter pin bore

|

with Spirol pin (SP) to push piston pin from
piston.




Reeds should rest against valve seat.
Dirt accumulation beneath reeds
prevents proper seating.

/"!W

== Replace if worn.

W\ X

Fuel pump
pulse passage.

Fig. HL55—Pyramid type reed valves are

used on all models except C-5, C-7, €-51

and C-71, Refer to Fig. HL55A on Models
C-9 and €-91.

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.
Install new bearing retaining screws and
lockwashers.

DRILL
3/32-INCH
HOLE

Fig. HL55A — Modify C-9 and early C-91

pyramid reed seat by drilling hole as shown

to improve carburetion, Late C-91 pyramid

seat has hole as shown, CAUTION: Modi-

fication does not apply to other Homelite
models.

Homelite

Renew needle bearing in drive case, if
necessary, by removing seal (18—Fig. HL56
or 4—Fig. HL58) and pressing bearing 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 seal protector (or tape) over key-
ways, threads and shoulder; and install
drive case on crankshaft and crankcase.
Tighten the retaining screws alternately.

REED VALVE. The reed inlet valve on
Models C-5, C-7, C-51 and C-71 is attached
to the carburetor adapter elbow (3—Fig.
HL51B) and is serviced as a complete assem-
bly only. A pyramid type reed valve (14,
15, 16 and 17) assembly is used on all other
models. Refer to Fig. HL55 for service in-
formation on the pyramid reed valve assem-
bly. When installing new reeds on pyramid
seat, thoroughly clean all threads and ap-
ply 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
shownin_Figs. HL51B, HL51C and HL51D.

Reed lift distance on models C-5, C.7,
C-51" and C-71 should be 0.172-0.177. The
pyramid structure reeds on other models
have no reed ‘stops.

NOTE: Late model C91 pyramid seats
have( a hole drilled at tip of pyramid to
improve.carburetion. Early model C-91 and
C:9 pyramids can be modified to incorpo-
rate” this feature: refer to Fig, HLS5A.
CAUTION: This applies to C9 and C-91
pyramid reed units only and not to other
Homelite models so equipped.

| 1, Connector . Check ball 27. Cover 34
2. Oil pump plunger  12. Spring 29. Adjusting pin 33
: 3. O ring 13, Gasket 33. Nut
4. Spring 14, Check valve cap 34, Washer
5. Gasket 15. Drive case 35, Thrust washer 40. Clutch springs
6. Oil tank 17. Needle bearing 36. Clutch drum & 41, Clutch rotor (spider)
7. Oil filter 18. Crankshaft seal sprocket assy. 42, Clutch shoes (3 or 6)
8. Oil line 24, Bumper spike 37. Needle bearing 43. Rotor keys
9. Oil filler cap 25. Guide bar plate 38, Sleeve - 44. Clutch cover
10, *‘O” ring 26. Guide bar plate 39. Thrust washer 45. Spacer

Fig. HL56 — Exploded view of direct drive clutch of Model C-5 and related parts. Same clutch rotor (spider) and shoe ussem_bly 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 clul:ch 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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CLUTCH. All models are equipped with
a dry shoe type clutch. Models C-5 and C-51
and early production model C-7 use three
clutch shoes; all 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 retain
spacer when installing new type threaded
rotor, Late production model C-5 saws and
all other saws will have threaded rotor,
but are not fitted with a spacer between
rotor and shoulder on crankshatft,

To remove clutch on early model 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.

Fig. HL57 — Exploded view of planetary drive unit that is used on” C\Series saws. When

. Gear housing

0Oil seal

Needle bearing
Bushing

. Oil filter (auto)

. Oil line %
. Oil filter (manual)
11. Flange bearing

13. Plunger and gear
14, “O” ring

15. Ball bearing

16. Filler cap

000 =15 Stk 89

17. Gasket

21. Cam screw

22, Gasket

23, Spacer

24, Oil pump housing
25. Worm gear

27, Sprocket shaft
28. Idler gear post
30. Snap ring

31. Idler gear

33. Nut

34. Retaining ring
67. Housing cover
68. Pipe plug

69. Nut

70. Washer

71. Clutch cover
72. Clutch spring
73. Clutch spider
74, Clutch shoe
75. Thrust washer
76. Clutch drum
77. Sleeve bearing

TRANSMISSION (C SERIES). A planetary
gear transmission is used on models C-52G,
C-71G and C-91G and a planetary drive
kit is available to convert C Series direct
drive saws to gear drive. Refer to exploded
view in Fig. HLS57.

To disassemble gear drive unit, 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
iwo Y4 x 2 inch dowel pins in carrier

(11), hold chain sprocket from turning (use
of Homelite sprocket locking fixture No.
A-23713 is suggested) and turn planet car-

1, Needle bearing 8.
2. Clutch drum 9.
3. Thrust washer 10.
4, Chain sprocket 113
5. Housingcover screwss 12.
6. Housing cover 13.
7. Garlock seal 14,

)

o
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rier in a 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 tool. 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 seal in with
lip towards needle bearing with Homelite
tool No. 23726-A.

Remove this pin If
drive case does not

have mating hole
Gasket 15. Ring gear
Planet carrier seal 16, Gear housing
Needle-bearing 17. Lock nut
Planet carrier & gears 18, Adjusting pin
Sun'gear 19. Adjusting screw
Thrust washer 20. Oil filler cap
Ball bearing 21. Gasket

plu'nefury drive is installed, a formica thrust
washer should be installed between drum (2) and clutch rotor instead of steel thrust washer (39—Fig. HL56).

Fig. HL58—Exploded view of gear case assembly used on models XP-1100 and XP-1130. Refer to Fig. HL58A for view showing op-
posite side of gear case and chain drive sprocket: A Ve-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
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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.

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
possible.

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

TRANSMISSION (XP SERIES). Model XP-
1100 and XP-1130 saws are equipped with
a gear transmission as shown in Fig. HLS58.
Except for renewal of the crankshaft needle
bearing, transmission can be serviced after
cover (67) is removed.

Fig. HL58A—View 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-
bly.

3. Gear case

6. Bushing

35. Driven gear
44, Bracket

49. Bellcrank

50. Thrust washer
51. Check ball

52. Spring

53. Gasket

54. Cap

55. Spacer

56. Washer, inner
57. Sprocket

58. Keys

59. Washer, outer
60. Nut

61. Gasket

62. Plunger

63. O’ ring

64, Spring

65. Washer

66. Cap

NOTE: Effective with model XP-1130serial
No. 2188219, gear case is vented throﬁ;;h
drilled sprocket shaft instead/ofithrough hole
in gear case. Also, the chain’ oiler reservoir
is vented through the filler cap instead ‘of
through hole in reserveir. When.installing
the late type gearicase (Homelite’ partNo.
A63398-B) in model XP-1100 or in model XP-
1130 prior ‘to, serial No. 2188219, o new
drilled sprocket shaft (part No. 59277-A) and
vented chain oiler filler cap (part No.
AB3717) mustialso be’ installed. When in-
stalling | drilled, sprocket shaft in early type
vented ge@r.scase, it is recommended that
the transmission vent hole in gear case be
plugged.

Fig. HL60—View of XP-

1100 fransmission with

cover off and clutch as-
sembly removed,

31. Idler gear

35. Sprocket gear
69, Nut

70. Washer

71. Clutch cover
72. Clutch spring
73. Clutch

74. Clutch shoe
75. Thrust washer
76. Clutch drum

Homelite

To service transmission, drain oil from
chain oil tank ond 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-23969)
and turn clutch clockwise to remove it from
crankshaft. See Fig. HL5S and HL60. Thrust
bearing (75) and clutch drum (76) can now
be removed. Drum sleeve bearing (77—Fig.
HL58) can be removed if necessary. Turn nut
(33) clockwise to 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. HL61.

NOTE: Sprocket shaft gear can be re-
moved without removing idler gear should it
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
removerthe, oil pump housing and discard
the two *O" rings (14—Fig. HLS58). Hold
sprocket (57—Fig. HL 58A) from turning and
remove nut (60), outer washer (59), 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 oiler
pump, refer to Automatic Chain Oiler sec-
tion.

If sprocket shaft outer (pilot) bearing re-
requires renewal, heat cover (67) until bear-
ing will drop out. To remove sprocket shaft
inner bearing, remove oil seal and press
bearing out toward clutch side of gearcase
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Fig. HL61—YView of gear-

case with clutch, idier

gear and sprocket gear
removed.

C. Clutch assembly
I. Idler gear assy.
P. Idler gear post
S. Sprocket gear

P, Oil pump (chain)

Fig. HL62—WHhen, remov-

ing sprocket shaft inner

bearing, use \Homelite

tooi 23228, or equivalent
as shown,

Fig. HL63 — When in-
stalling sprocket shaft
seal, use Homelite tool
23913, or equivalent, as
shown, This tool can also
be used to install sprocket
shaft outer (pilot) bear-
ing in cover.
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using Homelite tool No. 23228, or equivalent,
as shown in Fig. HL62.

1f crankshaft needle (main) bearing (5—
Fig. HL58) 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. 28963, 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
nut and tighten nut to 200 in.lbs. torque.
Tighten clutch spider and nut (69) to «
minimum of 300 in.lbs. torque and sprocket
nut to 250 in.-lbs. torque.

REWIND STARTER, A/Fairbanks-Morse re-
wind starter is used onymodels C-5, C-7 and
C-9. Imstall, friction shoes on brake lever
as shown in Figu HLB4A if unit was disas-
sembled.. . The friction shoe and lever unit
is ayailable for service as a complete
assembly only. Refer to Fig. HL64 for com-
plete |starter exploded view.

Meodels C-51, C71, C91, 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).

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. HLB7 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 C-9 drive
case does not have an “L" shaped oiler
passage with a screw plug in the channel,
a new type 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 extra chain lubricating oil in
special cutting 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 (26).
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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.

2. Starter housing 14. Snap ring

3. Starter rope 15. Starter cup

7. Rewind spring 16. Rotating-screen
8. Starter pulley 17. Baffle

9. Brake washer 19. Fan housing
10. Fiber washer 20. Flat washer
11. Friction shoe 21. Lock washer
12, Spring 22. Flywheel nut
13, Washer

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. HL64 for complete view of Fairbanks-
Morse starter,

AUTOMATIC CHAIN OILER. Models XP-
1100 and XP-1130 gear drive saws are
equipped with an aqutomatic chain oiler
system and pump for this system is located
inside the gear case: refer to Fig. HL6I.
Model XP-1020 Automatic chain oiler pump
is mounted on crankcase cover behind the
chain sprocket and clutch assembly; refer
to exploded view in Fig. HLES.

To service pump on gear drive models,
drain chain oil tank and transmission case,
then remove cover (67—Fig. HL58). Remove
retaining ring (34) and pull gear (35) from
sprocket shaft (27). Unbolt 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).

\
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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 shatft.

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 model
XP-1020 Automatic, first remove the clutch
assembly, clutch drum and sprocket and
the drive worm (31—Fig. HL68). The pump
can then be removed from crankcase cover
(11).

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

CAUTION

INSTALL THIS END
TOWARD=RULLEY

W

Fig. HL65—Exploded view of overrunning bearing starter used on models €-51, C-71,

€-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 €5, C-7 and €-9 and to Fig. HL66 for ratchet
starter. used on model XP-1T020 automatic and late model XP-1020 and XP-1130 saws.

8."Thrust washer
9. Rewind spring lock
10. Starter pulley
11. Pulley bushing

. Starter cover
. Rope bushing
. Starter rope

» Rewind spring

=1 oo

Fig.wHL66 — Exploded

view-)of ratchet type

starter used on model XP-

1020 Automatic and late

models XP-1020 and XP-
1130.

2, Starter housing

4. Starter rope

7. Rewind spring

9. Rewind spring lock
10, Starter pulley

12. Starter cup

14. Washer

15. Socket head screw
17. Sawdust shield
19. Fan housing

20. Flywheel nut

21, Washer

24, Rotating screen
26. Flywheel

28. Pawls

29. Washer

30. Pawl springs

12. Thrust washer 16. Lock washer

13. Socket head screw 17. Inner race for (14)
14. Overrunning bearing 18. Blower housing
15. Flywheel nut 19. Rotary screen
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DRIVECASE

AUTION
REMOVE SCREW PLUG 0
FROM OIL CHANNEL e
BEFORE INSTALLING '8 Ry

FROM SAW

Fig. HL67A—View showing operation of
automatic chain eoiler pump, Worm (W)
mounted on crankshaft or sprocket shaft
turns the plunger (P). As the plunger

‘ g S %’e':’rl;nb turns, it is moved back and forth by the
| e 3 ° ° go
1 3. Thrust washer cam groove cut in plunger riding on the
4. Oil hiel 5
e ol sl cam screw”(C). Flats on piston end of
. Worm gear plug act as i d outlet valve as
7. Worm gear pin 14. Elbow 20. Gasket plunger ~ s inlet an s
8. Worm gear 15. Cotter pin 21. Cam screw the~plunger turns_past Jinlet and outlet
9. Thrust washer 16, “O” ring 23. Oil line o1 r
.10. Guidebar adjusting 17. Pump plunger 24. Oil filter 2 ports.
pin 18. Expansion plug 25. Gasket > 2
13. Oiler housing 19. Oil filler cap 26. Cover

Fig. HL67—Eproded view of automatic chain oil kit available for Series € chain saws,
If drive case does not have "L" shaped oiler passage as shown with a secrew plug in“the
channel, a new drive case must be installed.

| 1. Oil reservoir 24. Flange bearing
i 2. Oil pickup 25. Plunger & gear
I 3. Flexible tube 26. “O” rings

4. Gasket 28. Pump housing
I 5. Spring 30. Felt seal
| 6. Connector 31, Worm gear
l 7. Oil line 32. Thrust washer
Il 8. Plunger (manual) 35. Spike
I 9. O’ ring 36. Inner plate
i 10. “‘O’ ring 37. Outer plate

11. Drivecase 42. Inner race
I 12. Seal 43. Sprocket & drum
i 13. Needle bearing 44, Needle bearing
i 15. Filler cap 47. Thrust washer
il 16. Gasket 48, Clutch shoes
| 17. Check valye cap 49, Clutch spider
| 18. Gasket 50. Clutch springs
| 19, Spring 51, Clutch cover
L 20. Check ball 52. Washer

21. Cam screw 53. Nut

22, Gasket 54. Drivecase cover

36. Bar adjusting pin

Fig. HL68—Exploded view of model XP-1020 Automatic chain oiler pump and related parts. Refer to Fig, HL67A for view showing pump
i operation.
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HOMELITE
A textronl DIVISION

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

‘ Model Bore Stroke Displacement Drive Type

‘ XL-700 2 11/2 4.7 Direct

I X1-800 2 1/16 1 1/2 5.0 Direct
XL-850 2 1/16 11/2 5.0 Direct

MAINTENANCE

SPARK PLUG. A Champion model CJ-6
spark plug is used for all models. For
heavy duty operation, a Champion HO-8A
platinum tip spark plug can be usedithough
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. A Tillotson series HS-26A
diaphragm type carburetor with integral
fuel pump is used on all models. Refer to
Fig. HL75 for exploded view.

For initial adjustment, back idle speed
adjustment screw (see Fig. HL76) out until
it clears throttle stop, then turmm screw in
until it contacts stop plus %-turn additional.
Open idle mixture adjustment (LO) Speed)
needle and main mixture adjustment (HI
Speed) needle one full turn each.

Make final adjustments with engine warm
and running. Adjust idle mixture needle so

Fig. HL75 — Exploded
view of Tillotson series
HL ecarburetor used on
models XL-700, XL-800
and XL-850. Refer also to
Figs, HL76 through HL80.

3. Throttle disc

6. Diaphragm cover

7. Gasket

8, Pump diaphragm

9. Filter screen

10. Retainer

11, Choke shaft

12. Detent spring

13. Choke detent ball

14. Choke disc

15, Inlet valve

16. Lever spring

17, Diaphragm lever

18, Pivot pin

19. Pin retaining
screw

20. Gasket

21. Metering diaphragm

22, Diaphragm.ecover

24, Expansion plug

25.\Retaining ring

26. Channel sereen

27. Expansion plug

28. Main fuel needle

29. Springs

30. Main fuel needle

31, Throttle return
spring

32, Throttle shaft

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 main mixture adjustment needle,
jam chain in a cut se that clutch slips,
turn main mixture needle in until engine
falters, then back needle out (about Ya-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 smoothly, open
main mixture needle a small amount at a
time until engine will accelerate smoothly.

When servicing carburetor, refer to Figs.
HL77 through HL79 as well as to exploded
view in Fig. HL75. Slide screen (3—TFig.
HL77) from bore to clean or renew. If pass-
ages are choked, plugs (24 and 27—Fig.
HL78) may be removed for cleaning pur-

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

Fig. HL77—Be sure to clean or renew
screen (9) when servicing carburetor.

Fig. HL78—View of carburetor showing lo-

cation of expansion plugs (24 and 27).

Channel screen (26—Fig. HL75) is located
under plug (24).
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THEN PUSH
NEEDLE HERE

DEPRESS HERE

PRY UP HERE

LOW

Fig. HL79—Drawing showing proper ad-
justment procedure for metering diaphragm
lever,

poses. Drill a Y-inch hole through large
plug (27) and a 1/16-inch hole through
small (nozzle) plug, then pry plugs from
bores. Note: Carefully drill the holes so as
not to damage carburetor body; drill should
be controlled so that it will just break
through the plug. Install new Welch plugs
after cleaning carburetor. Refer to Fig. HL79
and bend diaphragm lever as shown, if
necessary, so that lever is flush with floor
of diaphragm chamber as shown by dotted
line,

MAGNETO. Models XL-700 and XL-800
are equipped with a conventional Wico
flywheel type magneto. The model XL-850
is equipped with a Wico solid state break-
erless flywheel type magneto. Refer to
the following appropriate paragraph:

MODELS XL-700 AND XL-800. Refer to
exploded view of magneto in Fig. HL8L
Breaker points and condenser are accessible
after removing starter housing, flywheel and
breaker box cover plate. Use Homelite rotor
puller No. A-23960 or equivalent to remove
flywheel (magneto rotor).

Breaker point gap is 0.015. Ignition tim-
'ing is fixed and non-adjustable at 30 de-
grees BTDC. Armature to flywheel air gap
should be 0.005-0.007. To adjust air gap,
place a plastic shim (Homelite part No.
23987) between flywheel magnets and arm-
ature, tighten armature retaining screws
and remove the shim. Refer to the following
condenser and ignition coil test specifica-
tion:

MODEL XL-850. The model XL-850 is
.equipped with a Wico breakerless solid
state magneto; refer to exploded- view of
magneto in Fig. HL82 and to assembled
view in Fig. HL83. Note: Refer to FUNDA-
MENTALS section for solid state magneto
operation.
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Fig. HL80—Exploded view of air box and handle assembly for early model XL-700. Model

XL-800 is not equipped with manual oiler pump (items 24 through 31) and operating

lever (34 and 54) although late.model XL-800 has provisions for installing same. Model

XL-850 and late models XL-700 and XL-800 have ''Delrin" pyramid reed seat which does
not use reed retaining plates (2) and screws,

2. Retaining plates 14. Air filter cover 29. Pump body 43. Grommet

3. Inletvalve reeds 15. Retaining ring 30. Plunger spring 44, Throttle handle

4, Gasket 16. Filter element 31. Pump plunger 45. Rubber bumper

5. Elbow & 17. Gasket 32, ‘O” ring 46. Plug (X1.-800)
reed seat 19. Air deflector 33. Bushing 47, Plug (XL-800)

7. Gaskets 20. Boot 34. Oiler lever 49. Gasket

8. Spacer 21. Throttle rod 36. Lock spring 51. Cylinder gasket

9. Fuel tube 24. Check valve 37. Throttle lock pin 52, Idle speed screw

104, Carburetor assy. 25. Oil line 38. Handle cover 53. Grommet

12. Chokesrod 26. Connector 40. Snap ring 54. Oil lever

13w Cover nut 27. Oil line 41. Throttle trigger & shaft

28. Check valve 42. Choke button

To check the solid state magneto, dis- Graham Model 51:

connect spark plug wire, turn ignition switch

on and crank engine while holding terminal Maxl-.mum se-condaxy """"" $0:008
about Va-inch away from ground (engine Maximum primary ................ 1.7
casting) and check for spark as with con- Coil Index: ........oecemeencessason 65
ventional magneto. If no spark occurs, refer Minimum coil test ................ 20
to the following inspection and test proce- Maximum gap index ................ 65
dure:
Visually inspect rotor (flywheel) for dam- 1.0 6. Tronic
age. Check for broken or frayed wires and -
make sure the terminal (42—Fig. HL83) is Operating amperage .............. 1.3
not shorted out to magneto ignition coil Primary resistance:
armature, MIAIIAI - © vo v ossiommmnia o o ¢ w0 3 oomerivy 0.6
To test the ignition coil, disconnect the Maximum .........oiiiiininnnnnnn 0.7
wires at terminal (42) and test coil accord- s d S
ing to tester procedure. Specifications for Scontary contiily:
testing with either Graham Model 51 or Minimum, waesies esssss s smoesssscss 50
Merc-O-Tronic tester are as follows: MaxIMUIM 4 v oieiosmianss oo o p o iz 60
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Fig. HL83—Assembled view of the solid
state(breakerless) model XL-850 magneto.
Refer to, Fig. HL82 for exploded view and
legend,” "G" indicates ground terminals.

Fig. HL81—Exploded view of conventional flywheel type magneto used on models XL-700

and XL-800. Refer to Fig. HL82 for solid state magneto used on model XL-850. Coil clip

retaining screw location is shown by letter "'B", Condenser lead and ignition coil, primary
lead are attached to terminal block (28) at ""D*.

14. Flywheel nut 25. Breaker point 32. Cover spring clip 45, Ignition coil
15. Lock washer set 34. Back plate 46, Coil retaining clip
16. Flat washer 26. Clip 35. Crankshaft seal 48, Grounddead
| 18. Air screen 27, Washer 36. Roller bearing 49. Ignitionswitch
é% Ié’tawl studs ; 28. Terminal block 37. Rotor key 50, ‘‘ON-OFF" plate Renew the ignition coil if found faulty and
. Starter pawls 29, Breaker box 38. Coil core 51, Spark plug s
21. Flat washers cover (armature) terminal again check for spark. I no spark then
22, Pawl springs 30. Gasket 42, Clamp 52. Spark-plug wire occurs or if ignition coil checked OK, pro-
23. Rotor (flywheel) 31. Felt retainer 43, Condenser

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 mfd. If condenser is faulty, renew the
switch box and condenser assembly. If con-
denser tested OK, proceed as follows:

Disconnect coil primary at terminal (42—
Fig. 83) and disconnect switch box ground
lead (see Fig. HL85). Remove the screw at-
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-

Fia. HL8Z—Exploded vi ¢ solid (breakerless) fiywheel ad tween 1 megohm and infinity or between

ig. —Explo view of solid state (breakerless) type flywheel magneto used en 5 .;q 25 ohms: with ohmmeter leads re-

model XL-850. Refer also to Figs. HL83, HL84 and HLSS5, Refer to Fig. HL81 for conven- - - S WA AR e e
tional type magneto used on models XL-700 and XL-800.

versed, reading should be opposite that of
preceding test. That is, if first reading ob-

X tained was 5-25 ohms, second reading
14. Flywheel nut 22, Pawl springs 30. Dust cap 38. ‘““ON-OFF’’ plate

15. Lock washer 23, Rotor (flywheel) 32. Roller bearing 39. Ground lead should be 1 megohm to infinity. If chmmeter
16. Flat washer 24, Back plate & 33. Rotor key 40. Coil core readings are mnot as specified, renew the
18. Air screen trigger coil 35. Spark plug wire (armature) .
19. Pawl studs assembly 36. Spark plug 41, “D’”’ washer switch box and condenser assembly. If
20, Starter pawls 25, Crankshaft seal terminal 42, Nylon clamp switch >4 i il as
21. Flat washers 27. Condenser & switch  37. Ignition switch 45. Coil clip _b° tested OK, test trigger coil

46, Ignition coil follows:

59




Homelite

IGNITION
COIL LEAD

GROUND LEAD

SWITCH
BOX

TRIGGER COIL

Connect one ohmmeter lead to connector
between switch box and trigger coil and
other ochmmeter lead to back plate (ground).
Reading should be either between 0 to 85
ohms or between 85 and 150 ohms. Heverse
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: refer
to both Fig. HL85 and Fig., HL84. Ohm-
meter reading should then be 20 to 26 ohms:
If trigger coil does not test within specifi-
cations, renew the magneto back plate and
trigger coil 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—Tig.
HL82) securing the plastic clamp (42) is
correctly positioned. Be sure all leads are
in place as shown in Fig. HL83 and with
terminal connection (42) parallel with arma-
ture core. Be sure the back plate is clean
and check all screws for tightness. If there
is any doubt about the strength of the
rotor (flywheel) magnets, install a new fly-
wheel; be sure to remove “keeper” plates
from new flywheel before installing it.

LUBRICATION. Engine is lubricated by
oil mixed with fuel. Thoroughly mix oil and
gasoline in separate container. Mix Y2-pint of
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Fig. HL84—View showing

ohmmeter connected to

ground (back plate) and

unused terminal of trigger

coil; refer to test proce-

dure in text and also teo
Fig, HL85.

Fig. HL85 — Drawing
showing points for ohm-
meter test lead cornec-
tions for checking solid
state magnete trigger
eoil, condenser and switch
box. Refer to text for
procedure and specifica-
tions.

UNUSED
TERMINAL

BACK PLATE
(GROUND)

Homelite motor oil, or a good'grade non-
detergent SAE. 30=motor il in each gallon
of reqular gascline.

Fill chain oiler reservoir with Homelite
Bar and Chain oil or.a light oil (no heavier
than' .SAE’ 30). In“cold weather, chain oil
canbe'diluted Awvith kerosene to allow easier
flow. of oil through pump and lines.

The élutch drum and sprocket should be
removed and the needle roller bearing and
inner ‘race be cleaned and greased occa-
sionally.

CARBON. Muffler and cylinder exhaust
ports shculd be cleaned periodically to pre-
vent loss of pcwer due to carbon build up.
Remove muifler cover and baffle plate and
scrape muifler free of carbon. With mulffler
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 badf-
fle plate or cover removed.

REPAIRS

RECOMMENDED SPECIAL SERVICE
TOOLS. Homelite service tools available
for servicing XL-700, XL-800 and XL-850
chain saws are as follows: Note: An aster-
isk (*) after tool number indicates the tool
is for servicing models XL-700 only: symbol

CHAIN SAWS

(#) indicates tool is for servicing models
XL-800 and XL-850 only and tools without
either asterisk or symbol are for servicing
all models.

HOMELITE
Tool No. Description
23955 Con. rod bearing tool
A-23137" Main bearing & crankshaft
jackscrew
B-23965# Main bearing & crankshaft
jackscrew
23136* Jackscrew body
23136-1# Jackscrew body
22820-3" Bearing collar
22820-4 # Bearing collar
23759 Crankshaft seal protector
23971# Crankshaft seal protector
23972 Crankshaft seal installer
sleeve
23957 Crankshaft seal installer
plug
A-23696 Clutch spider remover
(early type cluich)
A-23934 Clutch spanner wrench
(late clutch)
A-23841 Guide 'bar stud remover
A-23960 Rotor (flywheel) remover
23818 Sproecket needle bearing
plug
234204 Sprocket bearing installer
23956 Backplate bearing & seal
installer
A-23962 Back plate bearing remover
28846-2 Back plate bearing anvil
A-28951 Piston pin removal tool

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 re-
moved from the piston,

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

Recommended pision ring end gap is
0.070-0.080; maximum allowable 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 avail-
able as a matched set and are not avail-
able separately.

Piston pin is retained in piston by a
Spirol pin through the pin boss on exhaust
side and by a snap ring on opposite end.
Disassemble piston and rod by removing
the snap ring and pushing pin out with
the pin removing tool (Homelite tool No.
A-23951) shown in Fig. HL86A.

When reassembling piston to connecting
rod, be sure closed end of pin is next to
Spirol pin in piston. Install piston pin re-
taining snap ring with sharp side out. Ro-
tate snap ring to be sure it is secure in
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37. Rotor (flywheel) 101. ‘‘O’’ ring
key 102, Gasket
54, Piston & pin 103. Oil pick-up

55. Snap ring line
56. Piston rings 104. Oil filter

57. Connecting rod 105. Washer
8. Needle bearing 106. Cap
59. Needle rollers 107. Gasket (same as
60. Crankshaft 49—TFig. HLS80)
61. Ball bearing
62. Bearing retaining
screws

63, Lock washers 53
64, Snap ring
65. Back plate

gasket 54
66. Oil filler cap
67. Gasket
68. Fuel filler cap
69. Gasket @
70. Relief valve
71. Fuel pickup
72, Filter element
73. Flexible line
74. Crankcase &

tank assy.

S
Qe

77. Crankshaft seal 56
78. Pipe plug
81. Elbow fitting
82. Fuel line
83. Guide bar studs
84, Stud retainers
(threaded inserts)

85. Gasket ®

)

0,
Py

86. Cam screw
87. Gasket
88. Automatic oiler
pump housing i
89. Felt seal

@

90. Worm gear 108. Gasket (same as

92, Pump plunger 51—Fig. HL80)
gear 111, Cylinder

97. Chain oil 112, Spark plug
filter 115. Muffler body

98. Oil line 117. Baffle

99. Connector 118. Muffler cap

100. Oil tube 119. Shoulder screws

e 75
[.!;S

g
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Fig. HL86—Exploded view of engine assembly. Model XL-700 does not have'the automatic chain oiler pump assembly (items 85 through
93). Note that to remove the guide bar studs (83), the stud retainers (84) must be unscrewed from crankcase and tank assembly (74);

retaining groove, then turn gap toward

closed end of piston.

NOTE: On late production pistons, pin is
retained by a plain square end snap ring
at exhaust side ond by a Waldes Truarc
snap ring at intake side. The Waldes Tru-
arc snap ring has o hole in each end so
the ring can be removed using special
Woaldes pliers; no attempt should be made
to remove the plain square end snap ring.
To remove the piston pin, remove the Wal-
des Truarc snap ring, then insert a 5-inch
dia. rod through the plain snap ring an
drive pin from piston. :

CONNECTING ROD. Connecting rod, and
piston assembly can be removed after’re-
moving cylinder from crankcase. Be careful
to remove all of the 28 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
No. 23955. 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 cap with

do not attempt.to unscrew the studs.

Fig. HL86A—SIlot in piston pin removal

tool (RT) aligns with Spirol pin (SP) in

piston to allow tool to push pin from piston
and rod assembly.

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.

Reeds should rest against valve seat.
Dirt accumulation beneath reeds
prevents proper sealing.

7

Replace if worn.

l

Fig. HL86B—YView showing typical pyra-

mid reed installation; pyramid reed seat

is part of intake elbow on models in this

section. Late models have "Delrin" plastic

seat and do not use retainer plate and
serews shown.
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Fig. HL87—Exploded view of early type clutch assemblies for models XL-700 and XL-800.
Late type clutch installation is similar except that plate, springs and shoes:as\shown in
Fig. HL88 are used.

60. Spike 69. Large flat

62. Bracket washer

63. Inner plate 70. Clutch drum
64, Outer plate & sprocket

66. Cover 71. Needle bearing
67. Self-locking nut 72. Bearing inner
68. Flat washer race

Fig. HL88—Exploded view of late type

slutch used on model XL-850 and Ilate

models XL-700 and XL-800. Refer to Figq.

HL87 for exploded view showing early
model XL-700 and XL-800 clutch.

1. Clutch plate

2. Shoes
3. Springs

4. Cover
5. Screws (not used
on model XL-700)

52

73. Flat washer 79. ‘Spider (X1.-800)

74. Clutch springs (2) 80. Flat washer

75. Clutch spider 84, @luteh drum
(XL-700) & sprocket

76. Clutch shoes (6) 82, Needle bearing

77. Plate 83. Inner race

78. Screws (3) R4, Flat washer

CRANKSHAFT. /Flywheel end of crank-
shatft is “supported=in a roller bearing in
magneto back platesend 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, burned or
excessively worn. Renew the ball bearing
if excessively loose or rough. Also, reject
crankshaft if flywheel keyway is beat out
or if threads are badly damaged.

CRANKCASE, MAGNETO BACK PLATE
AND SEALS. To remove the magneto back
plate, first remove the blower (fan) housing,
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 (except on model
XL-700) the automatic chain oiler drive worm
and pump from drive end of crankcase and

CHAIN SAWS

shaft. Then, remove the two ball bearing
retaining screws (62—Fig. HL86) from in-
side of crankcase and remove the crank-
shaft and ball bearing assembly from
crankcase. Remove snap ring (64) and press
crankshaft from bearing if necessary.

REED VALVES. All models are equipped
with pyramid reed valves. On early models
XL-700 and XL-800, the four reeds are re-
tained to the metal pyramid seat by re-
taining plates and screws as shown in
Fig. HL86B; inspect the seat and reeds as
noted.

On model XL-850 and late models XL-700
and XL-800, the pyramid seat is of “Delrin”
plastic and the reeds are located by pins
moulded in the seat. The reeds are held
in place by a moulded retainer that also
serves as a gasket between reed seat and
crankcase. Reeds for the previous diecast
metal seat are 0.005 thick whereas reeds
for the late type ‘Delrin” seat are 0.004
thick.

When installing latest type intake elbow
and ‘Delrin’’ seat assembly, it is important
that ,the wspecial shoulder/ type retaining
screws be installed!

CLUTCH. Early models XL-700 and XL-800
were’ equipped), with a six-shoe clutch as
shown insthe,exploded views in Fig. HL87.
Model, XL-850 and late models XL-700 and
XL-800, are equipped with - a three-shoe
clutchy as shown in Fig, HL8S.

To-remove either the early or late type
clutch, proceed as follows: On models XL-
800 and XL-850, first remove the screws
retaining clutch cover (77—Fig. HL87 or
4—Fig. HL88) to clutch spider and remove
the plate. Unscrew the clutch spider from
crankshaft using a spanner wrench (Home-
lite tool No. A-23696 for early type or No.
A-23934 for late type clutch). The clutch
drum, bearing and inner race con then be
removed from crankshatt.

On model XL-700, remove nut from drive
end of crankshaft and slide clutch drum
ond inner race from shaft. Then, using
spanner wrench (Homelite tool No. A-23696
for early type or No. A-23934 for late type
clutch), unscrew spider from crankshaft.

To disassemble early type clutch, remove
the two clutch springs (74—Fig. HL87), then
remove the shoes from spider. On late type
clutches, pry shoes from clutch plate (1—
Fig. HL88) with a screwdriver; place shop
towel over cluich assembly to keep springs
(3) from flying out as shoe is removed.

When reassembling early type clutch, be
sure the identifying marks on the shoes are
all to same side of the assembly. To reas-
semble late type clutch, place shoe over
retainers on clutch plate, then pry the
springs into place using a small screw-
driver.

CHAIN OILER. Model XL-700 is equipped
with a manual chain oiler pump. Model
XL-850 is equipped with both a manual
pump and an automatic chain oiler pump.
Model XL-800 is equipped with an cuto-
matic chain oiler pump only; however,
starting with serial No. 2201258, the crank-
case and oil reservoir are drilled and
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On later models without slot in rope pul-
ley. pull ropt outward a short distance, hold
rope and pry rope retainer from starter
handle and untie knot in outer end of rope.
Allow pulley to rewind slowly.

Then, on all models, remove the socket
Fig. HL89—YView showing head screw (13) and remove bushing (11)
manual chain oiler pump and rope pulley. CAUTION: Be careful not
installed on model XL- to dislodge spring (8) while removing bush-
700. Refer to Fig. HL80 ing and pulley as the rapidly uncoiling
for exploded view. spring could cause injury. Rope bushing (3)

in housing should be renewed if worn.

When reassembling starter, lubricate
starter post lightly and install spring dry
(without lubrication).

Reassemble starter using exploded view
in Fig. HL91 as a guide. Pre-wind spring
about 2-4 turns.

Fig. HL91 — Exploded
view of ratchet type
starter used on all mod-

els.
. Starter housing
Rope guide
Starter rope
. Plastic disc
. Rewind spring
. Plastic disc
10. Rope pulley
11, Starter cup
12. Flat washer
13. Screw

Fig. HL90—Schematic diagram of auto-
matic chain oiler pump operation. Worm
gear (W) on crankshaft drives (rotates)
pump piunger (P). Cam cut in plunger
rides against cam screw (C) causing plun-
ger o move back and forth as it rotates.
Flat on plunger acts as a valve as it op

intake port on downward stroke and out-

{et port on upward stroke.

tapped so that a manual chain oiler fpump
can be installed if so desired.

The manual oiler pump is installed /as
shown in Fig. HL89; refer to Fig. HL80 for
expoded view of the pump assembly. Usu-
ally, service of the manual pump ‘consists
of renewing the plunger “O" ring (32).

To service the automatic chain oiler pump,
the clutch drum and spider must first be
removed from the crankshaft as outlined in
a preceding paragraph. Refer to Fig. HL90
for operational diagram of pump and to
Fig. HL86 for exploded view of pump as-
sembly.

REWIND STARTER. Refer to Fig. HIL91
for exploded view of the ratchet type re-
wind starter used on all models. To dis-
assemble starter after removing the hous-
ing (2) and starter assembly from saw, pro-
ceed as follows:

On early models with slotted rope pulley
10), pull starter rope fully out, hold pulley
from turning and pry knot end of rope from
pulley. Allow pulley to rewind slowly.
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HOMELITE
A |WI‘OI1| DIVISION

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

MODEL Bore Stroke Displ. Drive

XL-101 1% 1% 3.3 Direct
XL-102 N3 1% 3.5 Direct
XL-103 113 1% 3.5 Direct
XL-104 143 1% 3.5 Direct

Basic design of all models in this sec-
tion is similar. Models XL-102, XL-103 and
= XL-104 have a compression release for
easier starting. Models XL-101 and XIL-102
have manual chain oilers; Models XL-103
and XL-104 have automatic oiler with man-
ual override. Model XL-104 is equipped with
solid state breakerless ignition system,
whereas other models have conventional
flywheel magneto ignition systems.

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
carburetor is used on all models, The dia-
phragm type carburetor also incorporates a
diaphragm type fuel pump wmdy a dia-
phragm type accelerator pump. Fig. HL100
shows carburetor adjustment points; refer to
Figs. HL101 and HL102 for ‘exploded views
of carburetor.

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.

-
£
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18. Carburetor body 26. Inlet valve
: 20. High speed needle 27. Lever pin
o o o . ge 21. Idle fuel needle 28. Inlet lever
:,'Ig' H"ll 00—View w::: ull'r fl.lfer c°vber and 22. Lever pin screw 29, Metering spring
ilter element remov showing car urefor 23. Diaphragm cover 30. Idle passage plug
and adjustment points. 24, Gasket 31. Main channel plug

25. Diaphragm
HI. High speed needle
IS. Idle speed screw

LO. Idle fuel needle. For initial adjustment of carburetor, refer
to Fig. HL100 and proceed as follows: Back
out the idle speed screw (IS) until it clears
throttle shaft arm and gently close both fuel
mixure needles (LO and HI). Open idle fuel
needle (LO) about % to 1 turn and open
main fuel needle (HI) 1 to 1% turms. Turn
idle speed screw (IS) in slowly until it con-
tacts throttle shaft arm, then continue turn-
ing screw in 1)2 turns. Note: Flip throtile
trigger when {urning 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-

Fig. HL101—Exploded view of Walbro SDC-1 carburetor assembly except for metering 9ine warm and running. Adjust idle speed
diaphragm, lever and inlet valve assembly; refer to Fig. HL102 for exploded view of these  SCrew so that engine is idling at just below
parts. Note that throttle shaft (1) extends through accelerator diaphragm (4) and cover clutch engagement speed; do not try to

3). make engine idle any slower than this. Ad-

Throttle shaft 8. Fuel pump diaphragm 15. Choke valve (disc) just idle fuel needle for best engine idle

1,

3. Return spring 9. Gasket 16. Detent ball performance, keeping the mixture rich as
. Pump cover 10. Pump cover 17. Detent spring = 3 y

4, Accelerator diaphragm 11. Elbow fitting 18. Carburetor body possible (turn needle out to richen mixture).
9. Spring 12. “B” ring 19. Springs If necessary, readjust idle speed screw. Ad-
6. Limiting plug 13. Choke shaft 20. High speed needle z 3 . = -y

7. Throttle valve (disc) 14, Idle air jet 21. Idle fuel needle just main fuel needle while engine is under
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valve (26) and dicphragm lever (28), lever
should be flush with bosses (B) at each
side of lever.

When reinstalling carburetor, stick the
two gaskets to spacer and stick the spacer
and gasket assembly to carburetor with
tacky grease to aid in reinstalling unit to
adapter. Tighten the retaining screws
evenly and to a minimum torque of 50
inch-pounds.

MAGNETO (Except XL-104). Refer to Fig.
HL104 for exploded view of the conven-
tional flywheel type Wico magneto used on
mdels XL-101, XL-102 and XL-103.

Breaksr 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 0.016,
or adjust to 0.0165_if"both points and crank-
shaft are néw.“Condenser capacity should
test 0.16-0.20 mfd. Note that the breaker
point @ndjcondenser retain the felt dust
seal (12-=Fig. HL104) and washer (13).

Adjust armature to flywheel (magneto
rotor) air gap to 0.004-0.008. Use of a plas-

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),

tic shim cut from 0.0125 plastic shim stock
(color code black) will provide an air gap
of approximately 0.008. Refer to Fig. HL106.

1, Knob 23. Pump plunger
2. Air filter cover 24, Oil pump button
3. Snap ring 25. Grommet

4, Filter element 26, Idle speed stop screw
5. Bracket 27. Fuel tank vent
6. Throttle lock 28. Gasket

7. Spring 29. Crankcase

8. Bushing 30. Felt washer

9. Handle cover 31. Cotter pin

10. Grommet 32. Boot

11. Choke knob 33. Choke rod

12, Throttle handle 34. Throttle rod

13. Oil tank cap 35. Carburetor

14. Gasket 36. Gaskets

15. Oil filter 37. Adapter

16. Flexible tube 38, Gasket

17. Gasket 39. Reed valye seat
18. Plug 40. Reed retainer
19. Check valve 41, Valve reeds

20. Ground lead 42, Heat insulator
21, Ignition switch 43, Fuel tube

22. Spring

load 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
retaining bracket (5). Pry fuel line from
inlet fitting and disconnect choke rod. Tilt
carburetor and pull adjustng 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. HLI101
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 throttle disc and the “E”
ring (12) from throttle shaft and remove shaft
from carburetor. After reassembly of inlet

1. Rotating screen 11. Magneto backplate
2. Rotor (flywheel) 12. Felt dust seal
3. Breaker cover 13. Retainer
4. Breaker points 14, Insulated terminal
5. Coil retainer 15. Felt cam wiper
6. Ignition coil 16. Condenser
7. Armature core 17. Crankshaft
8. Flywheel key 18. Lead retainer
P. Primary lead S. Switch (ground) 9. Roller bearing 19. Cylinder

lead

10. Crankshaft seal

Fig. HL104—Exploded view of conventional flywheel magneto used on models XL-101,
XL-102 and XL-103. Felt dust seal retainer (13) is held in place by condenser bracket and
breaker point base. Refer also to Figs. HL105 and HL106.
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Fig. HL105—View showing magneto back-
plate, condenser and breaker point as-
sembly. A pry slot is provided to facilitate
breaker point adjustment.

e : o
Fig. HL106—Adjusting air gap between
flywheel and armature (7) using plastic
shim (S). Air gap should be 0.004-0.008,

i

MAGNETO (Model XL-104). Refer to.Fig.
HL107 for exploded view of the solid state
breakerless Wico flywheel magneto used on
the model XL-104 engine.

To check the magneto, connect a test
spark plug to high tension lead, turn igni-
tion switch on and crank engine. If 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.
Test specifications for each tester are given
in Homelite IGNITION SYSTEM SPECIFICA-
TIONS on page 24.

If coil tests OK, disconnect the condenser
(black) lead from switch box and test con-
denser by attaching one tester lead to black
lead and other tester lead to engine ground.
Check the condenser for short,
sistance and capacity; condenser capacity
should test 0.13-0.15 mfd.

To check trigger coil, disconnect trigger
coil (white) lead from switch box and con-

series re-
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Fig. HL107—Exploded view of the breakerless solid state-Wico magneto used on model

XL-104, Wiring connections are identified by circled letter; thus, connect wire clip (A)

to connection (A) on trigger coil, ‘etc. White wire (W) connects trigger coil to terminal
(T) on trigger switch (24).

A. Trigger coil B. Prigger switch
connection connection

B. Coil ground lead W, White lead

BL. Blagk (condenser) 1. Rotating screen
lead 2, Magneto rotor

P. Triggeriswitch (flywheel)
conneetion 6. Ignition coil

S. Syitch connection 7. Armature

8. Flywheel key

nect one ‘lead of ohmmeter to the trigger
coilnleadhand other ohmmeter lead to en-
gine ‘ground. The ohmmeter reading should
be either between 25 to 80 ohms or between
80 to 110 ohms. Reverse the ohmmeter
leads; the reading should then be alternate
to the first ochmmeter 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 switch, 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 ‘alternate 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

9.
10.
11.

16.
17.
18.

Roller main bearing 19, Cylinder
Crankshaft seal 20, Throttle handle
Magneto backplate 21, Ignition switch
(trigger coil) 22. Nut

Condenser 23. ““ON-OFF”’ plate
Crankshaft 24, Trigger switch
Condenser lead 25. Condenser clamp
retainer 26. Lead retainer

27. Coil retainer

specified test values and reconnect wiring
according to connection code shown in Fig.
HL107. Note: Although not necessary to re-
move flywheel to check or test magneto
components, the flywheel must be removed
to renew trigger coil and/or condenser. Ad-
just armature. air gap as outlined in pre-
ceding paragraph for conventional magneto
used on other models.

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 reqular gasoline; mix
fuel and oil in a separate container.

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

The clutch needle roller bearing should
be cleaned and relubricated after each 100
hours of operation. A high. temperature
grease such as Aero Shell #L-14, Aero
Shell #b5, Texaco Unitemp #500 or Humble
(Esso) Nebula EP1 should be used.




Fig. HL108—View with muffler assembly re-
moved to show compression relief mecha-
mism. Depressing throttle lock button (6)
actuates lever (50) lifting compression re-
licf plunger (2), Engine compression will
then force relief valve (steel ball) from
seat relieving compression through port (P).

P npression 50. Release lever
f port 51. Lever bracket
= ef valve plunger 52. Valve spring
e 53. Spring bracket
54. Chain oiler tube
55. Tube clamp

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.

CARBON. Muffler and cylinder exhaust
ports should be cleaned periodically to pre-
wvent loss of power due to carbon build up.
Remove muffler and scrape free of carbon.
With muffler removed, turn engine so that
pision is a top dead center and carefully
remove carbon from exhaust ports with a
wooden scraper. Be careful not to damage
chamfered edges of exhaust ports or to
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 on Models XL-102, XI-103 and XL-
104:

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
throttle lock (6). Using pliers, carefully lift
end of spring (52) from notch 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, then turn saw over
and allow the valve (steel ball) to drop out.

Turn crankshaft so that piston is at bot-
tom dead 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. HLI10S.

Reinstall valve ball and plunger and lift
spring back into notch in plunger. Reinstall
actuating lever and throttle lock as a unit,
then reinstall oil tube and lever clamps.

REPAIRS

TIGHTENING TORQUES. Suggesed mini-
mum tightening torque values (in inch-
pounds) are as follows:

Air box to cylinder ................. 80
Automatic oiler to crankcase ........ 40
Carburetor spacer to crankcase ...... 40
Carburetor to spacer .............. 4% 50
Clutch rotor to crankshaft ......... 180
Connecting rod screws ............ 55
Cylinder to crankcase ........al...%. 100
Flywheel nut ..........c...00 S .. 150
Spark Plug i« cntsongs v Qg s JPraine 250

RECOMMENDED SERVICE TOOLS. Tools
available from Homelite, for servicing Mod-
els XL-101, XL-102, XL-108 and XL-104 are
as follows:

HOMELITE
Tool No. Description
23756 Conflecting rod/bearing tool

A-24051 Main beéaring (drive end) & crank-
shaft jackscrew; also requires:
28136-1 Sleeve
22820-5 Collar
24076 Seal protector
24006-1, Alignment plate

23972 Crankshaft seal installer (drive
end w/crankshaft installed)

24054 Crankshaft seal installer (drive
end w/crankshaft removed)

A-24057 Main bearing remover (backplate
end)

23846-2  Anvil (for use w/A-24057)

24055 Main bearing installer (backplate
end); seal remover & installer
(backplate)

23759 Seal protector (backplate)

A-23949 Piston pin remover

A-23960 Rotor (flywheel) holder & remover

A-24060 Clutch spanner wrench

A-24138 Compression relief valve seat

reamer

CONNECTING ROD. Connecting rod and
piston assembly can be removed from
crankshaft after removing cylinder. Be care-
ful to remove all of the 31 loose needle
rollers when detaching rod from crankshatft.

Renew connecting rod if bent or twisted,
or if cromkpin bearing surface is scored,
burned or excessively worn. The needle

Homelite

i

Fig. HL110—Homelite/tool No, A-23949 is

used”to push piston Ppin from connecting

rod ‘and piston. Note 'O" ring (O) which

protects piston from damage by tool. Note
piston ring retaining pin.

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 spots.or is scored
or worn. If reusing needle rollers, use
grease to stick 16 rollers in rod cap and
15 rollers in comnecting rod; refer to Fig.
HL111 for assembly of rod and piston unit
to crankshaft. New mneedle rollers are sup-
plied in a strip of 31 rollers; wrap the
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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.

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 socket head screws.

PISTON, PIN AND RINGS. The piston is
fitted with two pinned compression rings.
Renew piston if scored, cracked or ex-
cessively womn. If ring side clearance in top
ring groove exceeds 0.004 when measured
with new ring, piston is excessively worn.

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

Piston, pin and Tings are available in
standard size only. Piston and pin are not
available separately.

Early type pin is retained in piston by
a snap ring at intake side of piston and by
a Spirol pin at exhaust side. Closed end of
piston pin must be towards Spirol pin. To
remove piston from connecting rod, remove
the snap ring and push pin out using Home-
lite tool No. A-23949 as shown in Figy
HL110.

When reassembling piston to connecting
rod, push piston pin in with a %-inch di-
ameter rod inserted in open end of pin.
Install snap ring at 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.

NOTE: On late production pistons, pin is
retained by a ‘plain square end snap ring
at exhaust side and by a Waldes Truarc
snap ring at intake side. The Waldes Tru-
arc snap ring has a hole in each end so
the ring can be removed using special
Waldes pliers; no attempt should be made
to remove the plain squcare end snap ring.
To remove the piston pin, remove the Wal-
des Truarc snap ring, then insert a 3-inch
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Fig. HL113—Exploded view of Model XL-103 engine assembly;\other models are similar

except that Model XL-101 does not have~compression relicf“valve (items 2 and 3) in

cylinder head and Models XL-101 and XL-102 do not have the automatic chain oiler pump

(items 21 through 28), Refer to Fig. HL104"or to Fig. HLT07 for flywheel end main bear-
ing which is supported in magneto backplate.

1. Cylinder 8. Rings

2, Relief valve 9. Snap ring

3. Valve plunger 10. Piston pin

4. Special washers 11, Needle bearing
(2) 12. Rod cap screws

5. Retaining screws 13. Bagkplate gasket
(2) 14, Flywheel key

6. Connecting rod 15. Needle rollers

7. Piston 16. ' Rod cap

Fig, HL114_—)Alignment:
plate (P))fits’onto mag-
neto,backplate dewel pins
to_guide crankshaft“as it
is being pulled inte/ po-
sifion” with collar (C),
sleeve (S).and jackscrew
(J). Note that groove
(G) in'main‘bearing out-
er ‘racewis next to crank-
pin throw. Inset shows
seal protector (SP) being
removed after crankshaft
is in position,

dia. rod through the plain snap ring and
drive pin from 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.

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, refer also to COM-
PRESSION RELEASE paragraph.

CRANKSHAFT, BEARINGS AND SEALS.
Crankshaft is supported at drive end by a

17y Crankshaft 23. Worm gear
18. Ball bearing 26. Felt seal
19."Snap ring 27. Pump body
20., Cpankcase & fuel 28. O’ ring

tank assy. 29. Crankshaft seal
21. Cam screw 30. Gasket
22, Gasket 31. Muffler body
23, Pump plunger 32, Baffle

& gear 33. Muffler cover

24. Flange bearing

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 a snap ring and in crankcase by
two screws and special washers.

To remove crankshaft, first remove the
clutch assembly, automatic chain oiler pump
on models so equipped, the fan housing and
starter assembly, the throttle handle, air
box and chain oiler tank assembly, cylinder,
and the connecting rod and piston. Remove
the three screws retaining magneto - back-
plate to crankcase and carefully pry back-
plate from crankcase and the two locating
dowel pins. Working through magneto back-




Fig. HL115—View showing compression re-
lief mechanism; all models except XL-101
are so equipped.

P. Relief port 51. Lever bracket
2. Valve plunger 52. Valve spring
6. Throttle trigger 53. Spring bracket
50. Valve lever 54, Oiler tube

33. Tube clamp

plate opening, remove the two screws and
special washers retaining ball bearing in
crankcase, then press crankshaft and bear-
ing 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 enough 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 crankshaft seal, lub-
ricate new seal and install with lip to
inner side of backplate; large stepped end
of Homelite tool No. 24055 may be used
to install seal. 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
and press bearing into backplate. CAU-
TION: Due to tight press fit, installing/bear-
ing dry may cause distortion ond “early
bearing failure.

If necessary, remove the retaining snap
ring and press crankshaft from ball bearing.
New bearing can be installed 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 shatt.
If special tools are not available, support
crankshaft under cramkpin 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

Homelite

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
to crankshaft (L:H. threads).

1. Adjusting screw 3. Shoes

2. Clutch cover 6y Large washer
3. Clutch plate 7./Clutch drumy&
4. Springs sprocket

8. Needle bearing

5-inch’ below flush with /crankcase. Note:
Be surenlip of seal is towards inside of
crankcase. If,desired;” new seal can be in-
stalled after installing crankshaft and bear-
ing assembly;}Homelite tool No. 23972 can
be used ‘to ‘install seal with crankshaft in-
stalled.

Refer to Fig. HL114 for recommended
crenkshaft 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 bearing is being pressed
into crankcase. Insert shows removing seal
protector (SP) (Homelite tool No. 24076) aifter
crankshaft is installed. Note position of re-
taining groove (G) in bearing outer race.
Use two new screws ond special washers
to secure bearing in crankcase.

COMPRESSION RELIEF. Except for model
XL-101, all models are equipped with com-
pression relief; refer to Fig. HL115. When
the throttle lock (6) is pushed in, lever (50)
lifts plunger (2) against spring (52) pressure.

9, Bearing race 14. Flexible tube
10. Small washer 15. Thread insert
11. Fuel pickup 16. Bar studs
12. Filter 17. Stud retainers
13. Washer 18. Guide plates

When engine is cranked, compression forces
steel ball (not shown) from its seat and
compression is partly relieved through port
(P). Squeezing throttle trigger after engine
starts releases throttle lock allowing spring
to snap plunger against steel ball closing
the compression relief port.

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.

When overhauling engine, the cylinder
should be inspected for any damage to the
compression relief valve port and valve
seat that cannot be remedied by cleaning
with Homelite tool No. A24138 as shown in
Fig. HL109.

PYRAMID REED VALVE. All models are
equipped with a “Delrin” plastic pyramid
_ valve seat and stainless steel valve reeds.
Pyramid seat, reeds and retainer can be
removed after removing carburetor and
adapter elbow. The reeds fit on pins molded
into the pyramid seat and can be lifted
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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; flywheel (rotor) holder is Homelite
tool No. A23960.

Fig. HL118—To install clutch shoes, hook
shoe and spring on clutch plate as shown,
then push shoe down into place.

Fig. HL119—Exploded view of automatic

chain oiler pump assembly used on models

XL-103 and XL-104. Worm gear (25) is
driven by engine crankshaft.

21. Cam screw 26. Felt seal
22. Gasket 27. Pump body
23. Plunger & gear 28. O’ ring

24. Flange bearing 29. Crankshaft seal

25. Worm gear
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19 20 21 22

1. Starter rope 11. Plastic bushing

2. Rope lock 12. Flat washer

3. Handle 13. Screw

4. Rope insert 14. Flywheel nut

5. Fan housing 15. Flat washer

6. Plastic shield 16. Self-locking nuts
(black) 17. Rotating screen

7. Rewind spring 18. Flywheel

8. Plastic shield 19. Stud bolts
(orange) 20. Ratchets

9. Retaining ring 21. Washers

10. Rope pulley 22, Ratchet springs

Fig. HL120—Exploded view of the ratchet type rewind starter used on all models, Re-
fer also to Figs. HL121 and~122,

from the seat after removing seat and valve
assembly. Inspect the pyramid seat and
reed retainer for distortion and/or deteriora-
tion. Inspect reeds for cracks or being bent
or broken.

To reinstall, proceed as follows:( Fitithe
reed retainer carefully into crankcasei=Stick
the reeds to the pyramid seat ‘with light
oil, then push the seat andireed assembly
into the retainer. Homelite recommendsithat
the reed valve assembly and reedsretainer
always be installed ‘separately.-Install car-
buretor adapter with new gasket using the
three specialsshouldered\screws.

CLUTCH. Refer to Fig. HL116 for exploded
view)of ‘shoe typé clutch /used on all mod-
elsa Theyclutch 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 as Aero Shell
#1-14, Aero Shell #5, Texaco Unitemp
#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 normcl clutch engagement speed of
3000 RPM), check for broken, weak, dis-
torted or improperly installed clutch springs.

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 crankshaft,
tighten to a minimum torque of 180 inch-
pounds.

AUTOMATIC CHAIN OILER PUMP. All
models”except, model XL-101 are equipped
with an autematie’ chain oiler pump which
i8 located “behind the clutch and chain
sprocket. Refer to exploded view in Fig.
HL118. Pump body (27) is attached to crank-
case) and worm gear (25) is driven by
crankshodt.

To service pump, unscrew the clutch plate
assembly as shown in Fig. HL117 and re-
move clutch drum and bearing. The auto-
matic 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), first remove flange bearing (24)
ond cam screw (21). Pry felt dust seal (26)
from pump body and install new seal using
suitable driver. Install new gasket (22) on
cam screw and use new “O" ring (28) when
reassembling and reinstalling pump. Tighten
pump retaining screws evenly to a mini-
mum 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 notch in
pulley. Allow the starter spring to com-
pletely unwind, then remove screw (13)
and disassemble unit. Be careful when re-
moving spring; a rapidly uncoiling 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
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1 light oil only. Install black plastic spring
| shield, spring (as shown in Fig. HL122) and
| the orange plastic shield on top of spring.
If inner loop of spring is not then visible
through hole in orange plastic shield, bend
inner loop in towards starter post. Install
retaining ring (9—TFig. HL120).

If necessary to install new rope, insert
end through pulley and tie knot as shown
at (K—Fig. HL121). Heat end of rope to
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
i spring to rewind. Inmstall pulley retaining
i ~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 turning (Fig. HL121). Pull
up a loop of rope between notch and fan
\ housing, then holding loop, turn pulley and
| rope three turns clockwise (winding spring).
; Pull out the rope so that it runs straight

R
Fig. HL121—~Pulling loop of starter rope
past notch in rope pulley. Rope is retained
by knot (K), Rope pulley retaining screw is
(13).

from pulley through insert in fan housing,
then allow pulley to rewind slowly.

Homelite

Fig. HL122—Installing rewind spring, Outer
(black plastic) spring shield is already in-
stalled.

NOTES
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HOMELITE AUTHORIZED FACTORY BRANCHES

(Arranged in alphabetical order by states)

When communicating with any of the establishments
listed below, insert the name “Homelite” before the listed
address, except those in Canada and Europe.

3000 W, Valley Blvd.
Alhambra, California 91803

211 M. Street
Fresno, California 93721

2234 Auburn Blvd.
Sacramento, California 95821

727 Airport Blvd.
Seo. San Francisco, California 94080

1575 Carr Street
Denver, Colo. 80215 ¥

164 E, Service Road
Hartford, Connecticut 06101

6965 Phillips Hwy. (U. S. No. 1 South)

Jacksonville, Florida 32216

198—14th Street, N.W.
Atlanta, Georgia 30318

3820 W. North Avenue
Stone Park, Illinois 60161

1818 W. 16th Street
Indianapolis, Indiana 46207

3209 Old Minden Rd.
Bossier City, Louisiana 71010

Park Street
Orono, Maine 04473

144 Western Avenue
Alliston, Massachusetts 02134

30425 Stephenson Highway
Madison Heights, Michigan 48071

1547 Godfrey Ave., SW.
Grand Rapids, Michigan 49509

814 North Prior Avenue
St. Paul, Minnesota 55104

: 4115 Pennsylvania
Kansas City, Missouri 64111

5733 Manchester Avenue
St. Louis, Missouri 63110

1433 So. 13th Street
Omaha, Nebraska 68103

1006 St. George Avenue
Avenel, New Jersey 07001

39 River Road

North Arlington, New Jersey 07032

1650 William Street
Buffalo, New York 14206
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658 New Loudon Road
Latham, New York 12110

Rte. 1, Boston Post Road
Port Chester, New York 10573

2518 Erie Boulevard, East
Syracuse, New York 13224

2640 Freedom Drive
Charlotte, North Carolina 28208

7806 Anthony Wayne Avenue
Cincinnati, Ohio 45216

15728 Industrial Parkway
Cleveland, Ohio 44135

2714 Nebraska Avenue
Toledo, Ohio 43607

1212 S.E. Powell Blvd.
Portland, Oregon 97242

126 Frankstown Ave;
Altoona, Pennsylvania 16602

176 Lincoln Highway
Malvern, Pennsylvania), 19355

5025 Longshore Avenue
Philadelphia, Pennsylvania 19135

4260 Ohio River Blvd.
Pittsburgh, Pennsylvania 15202

1324 \No. Hollywood
Memphis, Tennessee 38108

1225 No. Industrial Blvd.
Dallas, Texas 75207

113 North Highway 91
North Salt Lake, Utah 84054

4605 Wheeler Ave.
Alexandria, Virginia 22304

1911—22nd Avenue, So.
Seattle, Washington 98144

E. 3927 Trent Avenue
Spokane, Washington 99202

5128 MacCorkle Ave., S.E.
Charleston, West Virginia 25304

9010 W, Schlinger Ave.
W. Allis, Wisconsin 53214

CANADA

Terry Industries,

A Div. of Textron Canada Ltd.
180 Labrosse Avenue

Pointe Claire, Quebec

Terry Industries,

A Div. of Textron Canada Litd.
37 Densley Avenue

Toronto 15, Ontario

Terry Industries,

A Div,sof Textron €anada Ltd.
12—-5th-Street

P.O. Box"3801

Moncton, New, Brunswick

Distributors for
Terry Industries are:

Broadway Equipment, Ltd.
98 Broadway
Corner Brook, Newfoundland

Borton’s Sales &

Saw Service (1967) Ltd.
175 Stadacona Street
Winnipeg, Manitoba

Specialty Products & Equipment
Division of Velma Holdings Ltd.
14650—118th Avenue

Edmonton, Alberta

Challenger Equipment Ltd.
14 Powell Street
Vancouver, British Columbia

EUROPE

Homelite, A Div, of Textron Inc,
Biesbosch 74A
Amstelveen, Holland












