3rd EDITION




HOMELITE

SHOP SERVICE MANUAL

(THIRD EDITION)
CONTENTS

FUNDAMENTALS SECTION

2-Cycie Engine Operating Principles 4 & Carburetor Servicing -
Carburetor Operating Principles 4 Disassembly and Assembly

Ignition System Operating Principles 6 Repairing Damaged Threads
Ignition System Servicing | SAW CHAIN MAINTENANCE-.

Spark Plug Servicing

e I3 IGNITION, SYSTEM SPECIFICATIONS

CHAIN SAW SERVICE SECTION

Page No. Models Covered

29 EZ, EZ Automatic, EZ-M, XL-Mini, XL-Mini Attomatic

34 XL-12, XL-15, Super XL-12¢ Super XL-15, XL-Automatic, XL-Automatic Gear
Drive, Super XL, Super XL-Automatic, XL-500 Automatic

43 C.5, C.51, C.52, C.7,°C.71, C.72,(C-9, C91, C.51G, C.71G, C916G, XP-
1000, XP-1020, XP-1020 Automatic, Super XP-1020, Super XP-1020 Automatic,
XP-1100, XP-1130, XP-1130A, Super XP-1130A, 2000, 2000E, 2000P, Super
2000

55 XL-700, XL-800, XL-800AM, XL-850, XL-870, XL-875, XL-900E, XL-900EAM,
XL-901,°XL-903, XL-903E, XL-903EAM, XL-904

64 XL-101, XL-102, XL-102 Automatic, XL-103, XL-103E, XL-104, XL-104E

73 ZIP, WIZ, Super-WIZ, WIZ55, Super WIZ55, Super WIZ66, Super 77, 775-D,
715-G, 995-D, 995-G.

82 5-30MN.Belt Drive

86 Servicing the Homelite Capacitor Discharge Ignition System

CONSTRUCTION EQUIPMENT SERVICE SECTION
Page No. Models Covered
88 250 Series Pumps, Generators, Blowers

93 251 Series Pumps, Generators

100 8, 9, 9-A, 20, 23, 24, 35 & 36 Pumps, Generators

106 XL Series Brushcutters, Circular Saws, Generators, Pumps

13 XL-88 Multi-Purpose Saw

For list of Homelite factory branches, see page 120

Copyright 1970 by Intertec Publishing Corp., Kansas City, Missouri. Printed in U.5.A.




| -

FUNDAMENTALS SECTION

ENGINE FUNDAMENTALS

OPERATING PRINCIPLES

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

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

The fuel mixture may be ignited by
means of an electric spark (Otto Cycle En-
gine) or by the heat of compression (Diesel
Cycle). The complete series of events which
must take place in order for the engine to
run may occur in one 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 evenis are required in
order to provide power. This series of
ovents is called the Cycle (or Work Cycle)
and is repeated in each cylinder as long
as work is done. The series of events which
comprise the work cycle are as follows:

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

2. The mixture is compresséd, or reduced

in volume,

3. The mixture is ignited by o timed elec-
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 bumed 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 {iwo-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 fuelcir mix-

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

Fig. CS1 shows a schematic view of the
crankcase scavenged, reed valve type, twos
stroke cycle engine commonly used, The
general sequence of evenis required for op-
eration is as follows: As the piston/moves
outward from the crankshaft as shewn'in
view “B”, the volume of the clésed crank-
case is enlarged and the pressure lowered,
causing air to be drawn through the car-
buretor (C), where it is-mixed with fuel.
This mixture is then  drewh through the
reed valve (R) and ifto thé crankcase, At
the same lime, @@ previous charge (of fuel
is being compressed between ‘head of pis-
ton and clofed end<of cylinder/as“shown
by the darkéned area. As_ the \piston ap-
proaches top, center, a timed spark ignites
the compressed fuel charge and the resul-
tant expansion moves the piston downward
on the power siroke. The reed valve (R)
closes, and downward movement of piston
compresses the—~pext fuel charge in the
crankcase_as shown in view “A", When
the pistoft nears~the bottom of ils stroke,

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

scavenging pump.

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

the crown of piston uncovers the exhaust
port (EX) in cylinder wall, allowing the
combustion 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
remdining exhaust gases are driven from
the', combustion chamber by this fresh
charge. Two-stroke cycle, crankcase scav-
enged engines’ dre sometimes produced
with a fuel induction system other than the

_inlet reed valve. The two induction systems

used in chain saw engines in addition to
the -reed.valve are the three-port system
illugtrated in Fig, CS2 and the rotlary 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 crankecase with each
fuel charge, It should be pointed out that
the new oil brought into the crankcase can
do little more than supplement the losses,
therefore it is necessary that the friction
parts be well lubricated at the time the
engine is started. The use of too much oil
in the fuel mixture results in plug fouling,
excessive carbon, and poor performance, as
well as being wasteful,
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Fig. €S2 — Two cycle, three port engine. Principles are

similar to reed valve or rotary valve types except that a

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

C. Carburstor
EX. Exhaust port
1P, Intake port
TP, Transfor port
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Fig. €S5 — Schematic view of venturi
principle. Right hand figures show how air
speed is increased by the restriction {ven.
turi) while left hand figures show the ac-
companying drop in air pressure.

CARBURETION

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

Fuel Air
For starting in cold weather.. 1lb. 7lbs.
Varea fe i tea S SR 11b. 1llbs.

For full load at open throttle. 11b. 13 lbs.

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

a4
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Fig. €53 — Two cycle, rotary valve engine. The incoming
fuel charge is controlled by a rotary valve attached to the
crankshaft. The opening in valve (RO) and crankcase (SO)

align at the proper time to admit a fresh charge, then close
to allow initial erankcase compression.
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Fig. CS6—Schematic view of simple float-
type_carburetors” Buoyancy of float (A)
closes the fuel inlet’ valve (B) to maintain
fuel level ar (C). Pressure drop in the ven-
turi causés fuel to flow out noxxle (D)
which \is just above fuel level, Fuel flow
is controlled by mixture valve (E). Throttle
valve is at (F) and choke valve at (G)

in the full sized sections of the passage.
This principle is illustrated in Fig. CS5. Due
to the low pressure at the venturi, fuel is
drawn out through the fuel jet and is atom-
ized by the stream of air flowing through
the 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 flogtless carbu-
retor that would function in any position
cllowed a more simple and lighter design
of chain saws. In this carburetor, the flow
of fuel into the carburetor is controlled by
linking the inlet valve to a spring-loaded
diaphragm. The spring pressure is counter-
acted by suction through the fuel jsts ai
the venturi of the carburetor.

€. Carburstor
RO.“Opening in rotating
member
80, Opening in erankease
wall

VACUUM

e
x r_—-—.._-
FUEL & L4
IN )3
- [ —__'.'.1

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

6. Inlet check valve

3. Valve spring
6. Valve spring

4, Outlet check valve

To provide fuel at the cerburetor with
the engine in an inverted position, a fuel
pump is usually incorporated within the
diaphragm type carburetor. As the crank-
case of 2-cycle engines is subjected to
alternate surges of pressure and vacuum
at each stroke of the piston, a diaphragm
vented to the crankcase will pulsate at each
turn of the engine crankshaft. Thus, the
pulsating diophragm can be used as a fuel
pump. See Fig. CS7.
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Fig CS8 — Cross-sectional schematic view of Tillotson series
HL diaphragm carburetor. Some models of this type car-
buretor are equipped with an accelerator pump
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Fig./CS8A — Cross-sectional view of typical Series HS Tillots
son digphragm type carburetor

1. Fuel inlet 16. Choke shutter

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

8. Pump diaphragm 18, Inlet valve 3. Venturl 10. Metering ehamber
3 A&D, Pump valves 19. Main needie 3. Mulss ehamber 16, Idle fuel arifice

4. Gesket 20, Spring 4. ‘Fuel chamber 17, Metering diaphrogm
b. Gasket 21, Diaphragm lever & P diaphragm 18, Atmospheric chamber
6, Metering chamber 22, Fulcrum pin SAL Inlet valve 19. Vent hole

7. Idle needls 23. Vent hole Al Outlet valve 20, Diaphragm cover

8. Impulse channel 24, Cover 4. Pump body 21, Spring

9, Idle fuel orifice 25. Diaphragm 7. Gasket 22, Fulerum pin
10, Tdle ports 26. Atmospheric chamber 8. Inlet fitting a3 Gasket
11. Throttle shuttar 27. Gasket 9. Impulse channel 24, Diaphragm laver
12, Main fuel orifice 28. Screen 10, Throttle plate 25, Inlet valve
18, Body 20, Screw 11, Primary (A) and 26, Maln fuel needle

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

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

32, Strainer cover 12. Main fuel orifice 29, Maln fuel port
13, Idle fuel needle

A cross-sectional schematic view of a
typical Tillotson series HL diaphragm type
carburetor with integral fuel pump is shown
in Fig. CS8. The top of the pump diaplragm
is vented to the engine crankcase through
the channel (8). As the diaphragm pulsates,
fuel is drawn into the carburétor through
the inlet (1), screen (28)/and ‘pump inlet
valve (3AR). The fuel is then pumiped through

is.sufficient 1o 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
velogities,_ond lower venturi pressures that
inctease the flow of fuel out of 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 (8) to the diaphragm (25). Air pres-
sure entering through the atmospheric vent
hole (23) pushes against the diaphragm be-
cause of the vacuum and overcomes pres-

the outlet valve (3B) into the supply channel Fig €S9—Cross-sectional ] 1 8 9
(17). Engine suction through the main jet) Schematic view of Wal-
(15) and idle jets (10) is transmittéd to the bro series SDC carbure-
top of the carburetor diaphragm(25) and for Wwith accelerator
atmospheric pressure through the vent (23) :::‘:;“?::; ':?':"!:“:’f
pushes upward on the diaphragm (25) over- g e — .
coming spring (20) pressure and unsealing ‘©rator pump and pass- ®~| - Ress 10
the inlet needle (18) allowing fuel to flow 99es (8 & 11) are plug- : .
into the diaphragm chamber (6). ged. Fuel d_“":" above 0
When starting an engine, clesing the ;“endl sl:: cul\ﬂfy r:’;;:“e:; @ 0@ ~
choke disc (16) increases the wacuum in tip. of wnin Tiol nedle M| It e 12
the carburetor throat so that the carburetor (14) < =
will function at the low cranking RPM. = @ s = 3
When the engine is idling, the throtle 1 Fuelimet )
dise is almost completely closed and there %, Inlet checlk vaive = e
is not enough air passing through the ven- 4. Orankease pulse channel :
turi (14) to create any vacuum on the main :‘;‘Jfl'e't":"l'l';gi:f:"g“;:‘ﬂ"' — = = 1
jet (15). A vacuum is created at the primary 7. Fuel filter —
idle jet (10A), however, and the fuel neces- g. icez‘{ern:or :il:.lls; channel =
- - " A ccelerator apiragm
sary for Tunning the engine is drawn ;7 GoofitnoT s’,r}m: 2
through that jet, 11. Accelerator fuel channel 16
' (psitie) i e cowmed, siush 13, Yale it bieed channel
vacuum is created on the secondary i Li. Main (high speed)
. 22 21 19 1 17
jet port (10B) so that fuel is drawn through . ;‘,‘::“";‘;;’,';;e = Pl 2 8
fhat pont alas. Btlo coikiin poli, the fhirot 17, Dletering e 20, Metering displ Tdle fuel needl 3. Throttle shaft
H 7. : leve 20, Metering diaphragm 22, e fuel needle L rottle s
fle disc is open far enough so that the 3+ NElETNE SRl Gt e s re i 26, Throttle dise

velocity of air passing through the venturi

19, Atmospheric vent

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

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

Another compact diaphragm carburetor,
the Walbro series SDC, is shown in cross-
gectional schematic view in Fig. CS59. Ex-
copt for some models, the Walbro SDC
carburetor is equipped with an accelerator
pump. When throttle is open, indexing hole
in throttle shaft (25) opens pulse passage
{4) to accelerator pump pasage (8). Pressure
against pump diaphragm (9) compresses
spring (10) and pressurizes fuel passage (11},
ejecting excess fuel from main nozzle (27).
When throtile is closed, or partially closed,
indexing hole closes pulse passage and
accelerator pump spring returns diaphragm
lo original position, drawing fuel back up
passage (11) to recharge accelerator pump.

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

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

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

CONVENTIONAL FLYWHEEL
MAGNETO IGNITION SYSTEM

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

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

The principle of eleciromagnetic induc-
tion of eleciricity is as follows: When o
wire (conductor) is moved through a mag-
netic field so as to cut across lines of
magnetic force (flux), a potential voltage
(electro-motive force or emf) is induced in
the wire. If the wire is' 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,

6

LINES OF FORCE GONNECTING
UNLIKE MAGNETIC POij

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

moved through a magnetic field across lines

of magnetic force, an electro-motive force

is induced into the wire. If the wire is a

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

Fig. CS11 — A field of magnetic_force is
always present around a wire through which
current is flowing. The direction of magnetic
force is related to the direction’of electri-

a
Fig. €12 — /When_ g wire carrying an
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electrical current'is wound in the shape of
a coil or helix, the magnetic field surround-
ing loops of the wire tend to converge into
a single electro-magnetic field as shown. If
the loops of the coil are wound closely to-
gether, there is very little tendency for the
electro-magnetic field to surround individ-

ual loops of the coil.

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

The second basic principle involved is
that when an electrical current is flowing
in g 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
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Fig. €513 — Cut-away of typical flywheel

used for magneto rotor. The permanent

magnets are usually cast into the flywheel.

For flywheel magnetos having the ignition

coil and core mounted to outside of fly-

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

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

When there is a change in the current
flowing in a wire, there is a comesponding
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 coll and
the resulting induced current would counter-
act any change in flow of cumrent through
the coil.

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

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




CHAIN SAWS

INCIVIDUAL
LAMINATION

ASSEMBLED
LAMINATIONS

Fig. C515—To prevent stray electrical cur-
rents (eddy currents) from building up
within armature core and creating oppos-
ing magnetic fields that would decrease
efficiency of magneto, armature core is
constructed of thin plates (laminations)
that are insulated from each other. (Oxide
on surfaces of laminations usually provides
sufficient insulation, although laminations
in some magnetos are painted or var-
nished.)

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

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

In the operation of the magneto, electrical
currents can be induced into the armature
core. To prevent these stray currents {eddy
currents) from building up in the armature
core and crealing magnetic forces whith
would decrease the efficiency of the mage
neto, the armature core is buill up of thin
plates (lgminations) as shown in Fig, CS515.
Thus, the armature core is sometimes ealled
laminalions.

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

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

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

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

Fig. €517 — 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).toterminal (1).

Breaker arm
Contact points

C. Lead to primazy cofl b,
1, Insulated terminnl

- o

2. Condensgor . Breaker base
4. Condensorground 8. Spring
(mounting) strap 0. Pivot pin
4,Breaker cam
HIGH TERSION SECONDARY
LEAD \ WINDINGS
PRIMARY
WINDINGS
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Fig. C518 — View showing construction of

typical condensor. One connection is usu-

ally made to the metal housing of the con-

densor and is grounded to the magneto

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

parallel with the breaker points as shown
in Fig. £819.

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

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

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

MAGNETO
coiL

SPARK
PLUG  cONDENSER —

STOP LEVER

—~——— GROUND

—w/_
oy

ON-0FF
SWITCH

BREAKER
POINTS

Fig. €519 — Typical wiring diagram for conventional flywheel type magneto. An on-off
switch to stop the engine may be attached to the magneto primary circuit to qground out
the system, or a stop lever may be used to ground out the center electrode of the

spark plug.
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Fig. €©520—View showing flywheel turned

to a position so that lines of force of the

permanent magnets are concentrated in the

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

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

Figs. C520, CS21, C522 and CS23 illus-
trate the operational cycle of the flywheel
type magneto. In Fig. CS20, the flywheel
magnels have moved to a posilion over
the left and center legs of the armature
(ignition coil) core. As the magnets moved
into this position, their magnetic field was
attracted by the armature core as illustrated
in Fig. C514 and a potential voltage (emf)
was induced in the coil windings. However,
this em{ was not sufficient to cause current
to flow across the spark plug electrode gap

Fig. C522—The flywheel magnets have now
turned slightly past position shown in Fig.
C521 and rate of movement of lines of
magnetic force cutting through coil wind-
ings Is at maximum. At this instant, the
breaker points are opened by the cam and
flow of current in primary circuit is being
absorbed by the condenser, bringing flow
of current to a quick, controlled stop.
Refer now to Fig. €523.

_——
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Fig.-€523—VYiew showing magneto ignition
coil, condenser and breaker points at same
instant” as illustrated in Fig. €522; how-
ever, arrows shown above illustrate lines
of force of the electro-magnetic field es-
tablished by current in primary coil wind-
ings rather than the lines of force of the
permanent magnets. As the current in the
primary circuit ceases to flow, the 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 spgrk.

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

In Fig. CS21, the flywheel magneis have
moved to @ new position to where their
magnetic field is being aitracted by the cen-
ter and right legs of the armature core, and
is being withdrawn from the left and center
legs. As indicated by the heavy black ar-
rows, the lines of force are cuiting up
through the section of coil windings be-

CHAIN SAWS

tween the left and center legs of the arma-
ture and are cutting down through the coil
windings section between the center and
right legs. If the right hand rule, as ex-
plained in a previous paragraph, is applied
to the lines of force cutting through the coil
sections, it is seen that the resulting emf
induced in the primary circuit will cause a
current to flow through the primary coil
windings and the breaker points which
have now been closed by action of the cam.

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

The flow\of current in the primary wind-
ings credted a strong electromagnetic field
surrounding the“coil windings and up
through the center leg of the armature core
as-shown in Fig €S23. As the breaker points
were opened by the cam, interrupting the
primary circuity this magnetic field starts to
collapse culting the coil windings as indi-
catefl by the heavy black arrows. The emf
induced in the primary circuit would be suf-
ficient to cause a flow of current across the
opening breaker points were it not for the
condenser absorbing the flow of current and
bringing it to a controlled stop. This allows
the electromagnetic field to collapse at such
a rapid rate to induce a very high voltage
in the coil high tension or secondary wind-
ings. This voltage, in the order of 15,000 to
25,000 volts, is sufficient to break down the
resistance of the air gap between the spark
plug electrodes and a 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 poinis 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 elecirical 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 siate
magneto,
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Fig. C524—In a diagram of an electrical

circuit, the diode is represented by the

symbol shown above, The diode will allow

current to flow in one direction only (from

anode "A" to cut::dn; "C" terminal of
e).

N

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

IONITION COIL
PERMANENT MAGNETS

IGNITION COIL
ARMATURE
(LAMINATIONS)

DIODE

GATE CONTROLLED
SWITCH (cCs)

TRIGGFR COIL
ARMATURE
(LAMINATIONS)

TRIGGER COIL WINDING

DIODE OPERATING PRINCIPLES. The di-
ode is represented in wiring dagrams by
the symbol as shown in Fig. CS24. Although
the principle of diocde 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 cumrent in one
direction only. In electrical schematic di-
agrams, the arrow part of the symbol illus-
trates the direction which current can flow
through the diode.

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

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

HOW IGNITION“SPARK IS PRODUCED.
The basic.components and wiring, diagram
for the golid state (breakerléss) magneto are

IGNITION COIL
PRIMARY WINDING

SECONDARY (HIGH
TENSION) WINDING

SPARK PLUG
WIRE
TERMINAL

CONDENSER

TRIGGER COIL
PERMANENT MAGHET

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

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

shown in Figs. €520, CS21, CS22 and CS523, Refer to Figs. €524 and C524A for diode

and Gate Controlled Switch (GCS) symbols. Refer to Figs, €524C, CS24D and CS24E
for schematic views of magneto operating cycle.

Fundamentals

Flg. €524C—View showing rotor of solid
state magneto at instant in rotation where
lines of force of ignition coil magnets are
being 'drawn into left and center legs of
magqneto armature. The diode (see Fig.
€S524) acts os @ closed set of breaker
points in completing the primary ignition
¢ircuit at (this time, thus preventing an
unwanted [maverick) spark which could
occir ‘at this time. Refer next to Fig.
€S24D.

shown schematically in Fig, CS824C, the
mégnelo rotor (flywheel) is tuming and the
ignition coil magnets have just moved into
position so that their lines of force are
cutting the igmition 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 ond action is same as conventional
magneto with breaker contact points closed.

Fig. C524D—Refer to Fig. C524C. Mag-
neto rotor has now turned into position so
that lines of force of ignition coil magnets
are pulling out of armature left leg and
are being pulled into the right leg. Thus,
lines of magnetic force are cutting igni-
tion coil windings on both sides of center
leq inducing a stronq veoltage. The triager
coil magnets have also moved to a position
where lines of magnetic force are being
pulled into the trigger coil armature creat-
ing a positive charge in the lead to the
Gate Controlled Switch (GCS), thus “turn-
ing on" the switch for passage of current
in the ignition primary circuit. Refer now
to Fig. CS24E.
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Fig. C524E—Refer first to Figs. C524C and
CS524D. The ignition coil magnets have now
moved to a position so that their lines of
force are cutting the ignition coil windings
at a maximum rate. At this same instant,
movement of the trigger coil magnets is
pulling lines of force away from the trigger
coil armature thus creating a negative
charge in the coil lead to the GCS qate
terminal. This "tums off" the GCS ond
interrupts the primary ignition circuit just
as would breaker points opening in a con-
ventional magneto. As the primary current
is interrupted at its peak, the current is
brought to a quick stop by the condenser
and a very high voltage is induced in the
iqnition coils. Refer to Fig. €523 reqarding
the collapsing electro-maagnetic field sur-
rounding the ignition colil.

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

In Fig. CS24E, the magneto rotor “has
turned to a position so that the lines of
force of the ignition coil permanent magnets
are cutting the ignition coil windings at the
maximum rate, thus the current in the pri-
mary wndings is at its peak value. The
trigger coil magnet is so located on the
magneto rotor that at the time the ignition
coil magnets are at the position to produce
the highest rate of flux movement through
the ignition coil, the lines of flux of the
trigger coil magnet are cutting through the
trigger coil windings in the direction to
produce a negative charge of electricity at
the GCS gute (G) termnal. This neqative
charge of eleciricity tums 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 on ignition
spark os illustrated in Fig. CS23 for the
conventional type flywheel magneto.

SOLID STATE (BREAKERLESS)
CAPACITOR DISCHARGE
IGNITION SYSTEM

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

Fig. C525 < Cross sectienal view of spark
plug showing construction ond nomen-
clature.

SPARK PLUG

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

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

controlled by the length of the path heat

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

distance of the air gap is increased. Com-
pression pressures are highest at full throttle
and relatively slow enhgine speeds, therefore,
high,_ vollage reguirements 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 swhich“are designed for a number of
specific requirements.

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

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

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

V"
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Fig. €529 — Cut-away view of special
“shorty”" type spark plug and terminal
available for chain saw engines. Refer to
Fig. C529A for a second type special plug.

INSTALLED HEIGHT
i i

'BANTAM” CJ8

Fig. C529A—View showing special "ban-

tam' type spark plug as _compared with

reqular type spark plug of same heat range.

Refer also to Fig. €529 for view of special
"shorty" type plug.

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

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

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

Fundamentals

SPECIAL TYPES. Sometimes, engine de-
sign features or operating conditions call
for special plug types designed for a par-
ticular purpose. Of special interest when
dealing with chain saw engines are the
‘shorty” type plug shown in Fig. CS528, and
the “bantam” type plug shown in Fig.
CS29A.

SERVICE FUNDAMENTALS

IGNITION SYSTEM

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

TROUBLE SHOOTING

1f the chain gaw \engine will not slart
and malfunction of the ignition system is
suspecled, make \ihe following /checks to
find cause of trouble.

Check to"be\sure that the ignilion switch
(if chain saw is so equipped) is in the "On"
or “Run’_ pesition and that the insulation
on the wire leading to“the ignition switch
iswin good condition. The switch can be
¢hecked with the timina and test light as
ghown in Fig. A£S30, Disconnect the lead
from the swilch.and attach one clip of the
test light-fo the swilch terminal and the
other clip to-the chain saw frame or engine.
The light should go on when the swilch is
in/the “Off"" or “Stop” position, and should
go. off when the switch is in the “On" or
"Run” position.

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

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

Fig. €S30—A static timing light can be

made from a flashlight battery, a bulb

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

of insulated wire. Bulb should light when

clips are touched together. Refer to Fig.
CS30A.

MAGNETO ADJUSTMENTS

BREAKER CONTACT POINTS, Adjustment
of the breaker contact points affects both
ignition timing 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. CS530) to the breaker point
terminal and the other clip of the test light
to magneto ground, The light should be
out when contact points are open and should
go on when the engine is tumed to close
the breaker contact points. If the light stays
on when points are open, insulation of
breaker contact arm or condensor is defec-
tive. If light does not go on when points
are closed, contact surfaces are dirty, oily or
are burned.

Adjust breaker point gap as follows un-
less manufacturer specifies adjusting break-
er gap to obtain correct ignition timing.
First, tumn engine so that points are closed
to be sure that the contact surfaces are
in alignment and seat squarely. Then, turn
engine so that breaker point opening is
maximum and adjust breaker gap to manu-
facturer's specification, A wire type feeler
gage is recommended for checking and ad-
justing the breaker contact gap. Be sure to
recheck gap after tightening breaker point
base relaining screws.
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Fig. CS30A—When connecting timing light
(see Fig. €530), first disconnect primary
coil wire from breaker point terminal, then
connect one wire clip (C1) to terminal
and other clip (C2) to magnete back
plate or engine. Bulb should be out when
points are open and light when points close.

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

has been installed or that the com™ has:

been installed in a reversed position on
engine crankshaft.

Some engines may have a fiming mark
or flywheel locating pin to locate the fly-
wheel at proper position for the ignition
spark to occur (breaker poinis begin to
open). If not, it will be necessary to measure

piston travel as illustrated in Fig. CS32 or

install a degree indicaling device on the

engine crankshaft,

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

points and adjust position of stator plate

12

3 =I5

Fig. CS31 — On some chain saw engines,

the magneto stator plate mounting heles

are slofted as shown so that ignition tim-

ing can be adjusted by relocating jposition
of stator plate,

4. Breaker point base
4. Breaker cam
0. Condensor

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

STRAIGHTEDGE |

|
Ay

BEfORE 767 pEAD JEHf FIRTON AT
- TOP DEAD
CENTER' POSITION o
CLOCKWISE T L] COUNTERCLOCKWISE

—

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

or 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 adjusitment 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 ormature core is
called the armature air gap.

On magnetos where the armature and

CHAIN SAWS

Fig. €533 — Views showing adjustment of

armature air gap when armature is located

outside flywheel. Refer to Fig. €534 for

engines having armature located inside
(under) flywheel.

OLD FLYWHEEL
CUTAWAY

Fig. €534 — Where armature core and

ignition coil are located inside of flywheel,

an old discarded flywheel can be cut away

as shown to provide air gap adjustment
fixture.

high tension coil are located oulside of the
flywheel rim, adjustment of the armature
air gap is made as follows: Turn the engine
so that the flywheel magnets are located
directly under the legs of the armature core
and check the clearance between the arma-
ture core and flywheel magnets. I the
measured clearance is not within manufac-
turers specifications, loosen the armature
core mounting screws and place shims of
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thickness equal to minimum air gap specifi-
cation belween the magnets and armature
core (Fig. CS533). The magnets will pull the
armature core against the shim stocks.
Tighten the armature core mounting screws,
remove the shim stock and tumn the engine
through several revolutions o 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
on a particular engine warrants such ex-
penditure. Another method of checking the
armalure air gap is to remove the flywheel
and place a layer of plastic tape equal o
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 armalure core
mounting holes before proper air gap, ad-
justment can be made.

MAGNETO EDGE GAP, The peint of maxi-
mum acceleration of the movement of the
flywheel magnetic field [ through'the "high
tension coil (and therefore, the point of
maximum current induced “in the primary
coil windings) occurs when the trailing edge
of the flywheel magnet is slightly past the
left hand leg of the armature core ‘s shown
in Fig. CS21. The exact point of meximum
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 peint is measured and becomes a
service specification. This distance, which
is stated either in thousandths of an inch
or in degrees of flywheel rotation, is called
the Edge Gap or “E" Gap.

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

a. Flywheel drive key sheared

b. Flywheel drive key wormn (loose)

¢. Keyway in flywheel or crankshaft worm
(oversized)

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

e. Excessive wear on breaker cam

f. Breaker cam loose on crankshaft

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

SPARK PLUG SERVICING

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

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

After plug is cleaned by abrasive, and
before gap is set, the electrode surfuces
between the grounded and "insuloted elecs
trodes should be cleanedl and returned sas
nearly as possible 1@ original shape by
filing with a point file. Failure to properly
dress the points can result in high sécond-
ary voltage requirements, and(misfire of the
plugs.

PLUG APPEARANCE DIAGNOSIS. The
appearance of a spark phig will be altered
by use, ‘and an examination of the plug
tip can contribute useful information which
may. gssist in oblgining better spark plug
life, It) must be remembered that the com-
tributing factors” differ in twe-cycle and
four-cyclé engine operation and, although
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.

Fig. C538 — Cross sectional view of spark
plug showing construction and nomencla-
ture.

Fundamentals

Fllgl.a CS39 — The two-cycle plug (left)

differs from.conventional plug in that the

grounded (electrode is shortened to mini-
mize carbon fouling.

Fig. €540 — Two cycle engine plug of

correct heat range. Insulators light tan te

gray with few deposits. Electrodes not
burned.

Fig. €541 — Damp or wet black carbon
coating over entire firing end of plug.
Could be caused by rich carburetor mix-
ture, too much oil in fuel, or low ignition
voltage. Could also be caused by incorrect
heat range (too cold) for operating con-
ditions. Correct the defects or install a
hotter plug.
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Fig. €542 — Electrodes badly eroded,
deposits white or light gray and gritty,
insulator has "blistered" appearance. Could
be caused by lean carburetor mixture, fast
timing, overloading, or air intake screen
and engine cooling fins blocked with saw-
dust or other debris. Could also be caused
by incorrect heat range (too hot) for op-
erating conditions. Check timing, carbure-
tor adjustment, cooling system. If timing,
carburetor adjustment, cooling system and
engine speed are colrrecl-. install a colder
plug.

Fig. CS43 — Gray, metallic aluminum de-
posits on plug. (Seldom encountered). Pis-

ton damage due to pre-ignition. Overhaul
motor and determine cause of pre-ignition.

CARBURETOR SERVICING

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

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

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

14

Fig. CS44 — Core bridging from center
electrode to shell. Fused deposits some-
times have the appearance of tiny beads
or glasslike bubbles. Caused by excessive
combustion chamber depaosits which in turn
could be the result of; excessive carbon
from prolonged usage; use of improper
oil or incorrect fuel-oil ratio.

Fig. CS45 — Gap bridging. Usually results
from sthe same cg::e: outlined in Fig.

caused by hole in fuel pump diaphragm or
Hamaged valve flaps on pump diaphragm.
On Walbré seriés SDC carburetor with dia-
phragm_type accelerating pump, a leak in
actelergling pump diaphragm will cause
lean ‘operating.

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

D. ENGINE WILL NOT IDLE. Could be
caused by: (1), incorrect adjustment of idle
fuel and/or idle speed stop screw; (2), idle
discharge or air mixture ports clogged: (3),
fuel channel clogged; (4), dirty or damaged
main orifice check valve; (58), Welch (ex-
pansion) plug covering idle ports not sealing
properly allowing engine to run with idle
fuel needle closed: or (6), throtile shutter not
properly caligned on throitle shait causing
fast idle.

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

CHAIN SAWS

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

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

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

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

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

Check the fit of throttle and choke valve
shaits. Excessive clearance will cause im-
proper valve plate seating and will permit
dust or grit to be drawn into the engine.
Air leaks at throttle shaft bores due to wear
will upset carburetor calibration and con-
{ribute to uneven engine operation. Rebush
valve shaft holes where necessary and re-
new dust seals. If rebushing is not possible,
renew ihe body part supporting the shait.
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 setlings 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 iree of
deposits, A partially restricted idle port will
produce « “flat spot” between idle and mid-
range rpm. This is because the restriction
makes it necessary to open the throtile
wider than the designed opening to obtain
proper idle speed. Opening the throttle wider
than the design specified amount will un-
cover more of the port than was intended
in the calibration of the carburetor. As a
result an insufficient amount of the port will
be available as a reserve to cover the
transition period (idle to the mid-range rpm)
when the high speed system begins to
function.
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Fig. C550 — Damaged threads in alu-

minum casting before repair. (Series pro-

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

DISASSEMBLY AND ASSEMBLY

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

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

Fig. €551 — Drill out the old threads or
broken stud, using drill size recommended
in instruction sheet which comes with kit.
Drill all the way through an open hole or
all the way to bottom of a blind hele,
making sure hole is straight and that cen-
terline is not moved in drilling protess.

The crankcase and combustien chambers
of a twocycle engine must be sealed
against pressure and vacuum.,To assure a
perfect seal, nicks, scratches gmnd/ warpage
are to be avoided. Slight imperfections can
be removed by using ‘g fine-grit sandpaper.
Flat surfaces can be lapped by 4ising a.str-
face plate orsa smooth’ piece of, platenglass,
and a sheel of 120-grit sandpaper or
lapping /ompound. Use a figure-eight mo-
tion with minimum pressure, and remove
only enoughs/metal to éliminate the imper-
fection. Bearing clearances.-if any, must not
be«lessened by ‘temoving metal from the
joint. Remove crankshaft seals carefully
using special téols where available. I seal
bofe in cdsting, is-scratched or slightly dam-
aged, use ‘séaling type cement when install-
ing new seals:

Use enly the specified gaskets when re-
assembling, and use an 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 manufccturers.
Use of thread repair kits is not difficult,
bul instructions must be carefully followed.
Refer to Figs. CS50 to CS53 which illustrate
the use of Heli-Coil thread repair kits that
are manufactured by Insert Products Di-
vision, Heli-Coil Corporation, Danbury, Con-
necticut 06810.

_ Fundamentals

Fig. CS52 — Special drill taps are pro-

vided which are the correct size for OUT-

SIDE of the insert. A standard size tap
cannot be substituted,

Fig. €553 — Shown is the insert and a
completed repair. Special tools are pre-

vided in kit for installation, together with

the necessary instructions. Thread repair

inserts are available for repairing dam-

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

“courtesy of Oregon Saw Chain Division, Omark Industries”

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

Fundamentals

SAW CHAIN TYPES

Some chains now in popular use can

be classified into six types as: S-70 and Speed-Guard: %” pitch:  Super Chisel Chain: .404” pitch; .050”,
Chipper Tooth Chain: %", %", .404", 050", .058", .063"” gauges. .058", 063" gauges.

7/16", %”, %", %" pitches; .050", :

.058", 063", 122" gauges. Micro-Bit & Micro-Guard: .404”, 7/16”, Chisel Chain: %2", 8/16”, %" pitches:

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

.058”, 063" gauges.

® s0cHAN 570 and
SPEED-GUARD

2

o=
R,
-

CHIPPER

CHISEL

MICRO-BIT

and
MICRO-GUARD SUPER CHISEL

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

PRESET
TIE STRAP

SAW CHAIN NOMENCLATURE
To identify parts of a saw chain,
refer to Fig. 2 for chipper type
chains and to Fig. 3 for 80 series
chains.

TIE STRAP

TOP RIGHT HAND
PLATE GULLET CUTTER
SIDE 1 DEPTH
PLATE GAUGE
E LINK
CUTTER RIVET GUARD LINK replaces TIE STRAP L2
PART HOLE on Micro-Guard and Speed-Guard
NAMES TOE chain in front of each cutter.

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

PLATE
SIDE

84, 85, 86 CHAINS
PLATE

DEPTH
GAUGE
87, 88 CHAINS
/ PRESET
PRESET
RIVET TIE STRAP gﬁ}#’g;mu , EEJF'IIT II-;QND
TOP  TiE STHAP/
PLATE
SIDE DRIVE LINK
PLATE

GAUGE LUBRICATION

Newchains are coated with a rust pre-
ventive—This«js not a lubricant. Soak

LEFT HAND : -
CUTTER a new chain’for several hours, prefer:

g'l(};.ltﬂ;;AND ably overnight, in a pan of oll before
use. Oil the groove in the guide bar

before, _installing the chain. While saw-

TIE STRAP BUMPER/DRIVE LINK ing, pump the chain oiler often. Stop

the saw at intervals and pump the oiler

Fig. 3—Nomenclature of 80 series chains. as the chain is drawn around the bar.

For maximum chain life, remove the
chain after each day's use, sharpen,

CHAIN TENSIONING, BREAK-IN AND OILING and clean and soak it overnight in a
Loose chain tension is the major cause of all saw chain problems. ‘It ruins=chain,
gar ang sprocket. (Make sure ignition switch is off). .Check chain tension often—
ere's how:

pan of oil.

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

1. Loosen bar nuts.

4. Oil. 5. Pull chain around bar to be sure it fits 6. Use extra oil first half-hour of cutting
sprocket and bar. Hold bar tip up, with new chain.
tighten nuis.

Fig. 4—Chain tensioning.
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SAW CHAIN SHARPENING
Most saw chain operating complaints
are caused by improper sharpening.
One of the most important maintenance
operations for trouble-free sawing is
properly filing the saw chain. For best
results, the chain should be removed
from the saw and placed in a filing vise
for sharpening (Fig. 5). If a vise is not
available, the chain can be sharpened
on the guide bar. Use of a file holder
is also recommended (Fig. 5).

Filing Standard (Chipper-Type)
Chains

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

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

CHAIN SAWS

FILING
VISE

FILE
HOLDER

Fig. 5—Typical filing equipment.

1. File from inside to outside of cutter: 2. Place File Holder on cutter—keep mark
on holder parallel with chain.

3. Hol_d"ﬁle level. Press.against cutter and 4. Sharpen all cutters on one side. Move
make 2'or. 3 light strokes forward. to other side and file all cutters opposite.

Fig. 6=Filing’standard chipper type chains.

(V=
b

— \\ :

| YemEl

I —————

35 Top Plate Angle. 60% Top Plate Cutting 90° Side Plate Angle— 85° Side PE;;@: Angle for
Angle—Chipper, Mi- Chipper, Micro-Bit, Micro- §-70 chain only.
cro-Bit, Micro-Guard. Guard.

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

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

CHAIN PITCH ROUND FILE SIZE

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

3/8" 3/16"

3/8" (S-70) T/32"
404" 7/32"
7/18",1/2" 1/4"
9/16",5/8" 9/32"

3/4" 5/16"

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

)

S~
Juamn|
s
Top plate angle not 35°— Hook in side plate — Backslope in side plate—
caused by holding file at caused by pressing file caused by holding file
wrong angle. down too hard, or holding too high. Chain won't

file too low. feed properly; cutters
wear fast at heel.

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




CHAIN SAWS

DEPTH GUAGE SETTING

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

Average Depth Guage Setting
For Standard (Chipper Type)
Chain

CHAIN DEPTH GAUGE
PITCH SETTING
1/4” .020”
.354" 025"
a/g” .020"
3/8" (8-70) .025"
404" .030"
7/16" 030"

1/2" .040"-.030"
9/16”, 5/8" 040"

3/4” .050"-.060"

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

FILING TYPE 80 CHAIN

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

Fundamentals

Check depth gauges every
3rd or 4th sharpening.

B

1. Place Gaugit on chain.

2. If depth gauge projects, file it level.

Fig. 9—Depth gauge setting

mation can be used as a-~quide’

A. On larger horsepower saws'and saws
with slow chain speed§, the depth gauge
distance may be_increased, which, will
allow the cutfer to)take a larger/chip.
The depth gauge /distancé should be
decreased fon small saws and direcl
drive Saws.

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

3. Round-offfront corner. Use tilted gaugit
to protect top of culter,

be increased somewhat.

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

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

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

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

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

4. File depth gauge until file slides freely.

Fig. 11—Filing 80 chain top plates. Make sure chain is tensioned tight beforefiling:

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

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

Fig. 12—Filing 80 chain side plates.
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2. Hold down flat locking spring and turn
Adjusting Knob until cutter projects slight-
ly. Release spring.

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

BUPER TRONIC

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

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

CHAIN SAWS

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

6. Press guide onto cutter and repeat
steps 8 and 4. File all cutters on one side
of chain.then move to other side of bar
and file all cutters on opposite side—do
not change setting.

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

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

Fig. 13—Super chisel filing.

FILING CHISEL TOOTH CHAIN

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

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

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

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

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

Side Plate Angle 90°.

Fundamentals

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

’
= Rl

Top Plate Cutting Angle
45°-55°.

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

DEPTH GAUGE SETTING

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

DEPTH GAUGE
CHAIN SETTING
50AL
51AL .025"
52AL
™
“lo o
o e
GULLETS

Use a round file, as shown in Fig. 16,
to clean out gullets. Keeping the gullet
open allows for better chip clearance
and more efficient side plate cutting

action. ~

FILES TO USE

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

After lowering depth gauges, ROUND
off front corner to maintain original
shape.

Check depth gauges every
3rd sharpening.

Fig. 15—Depth gauge setting. ﬂ

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

Fig. 16—Gullet Cleaning.

For sharpening: Use Oregon Chisel Chain
File No. 13063 on all Oregon Chisel
Chains. For 14" pitch and larger Oregon
Chisel Chains, Oberg Ne. 148, Nicholson
No. 5650 or Heller No. 3848 may be sub-
stituted.

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

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

Fig. 177—Use correct file for each filing job.
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CHAIN REPAIR

Removing Broken Drive Links

O

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

Installing New Parts
Refer to Fig. 19 for correct procedure.

TROUBLE SHOOTING
CUTTER PROBLEMS

What to do if chain cuts slow or won't
hold its edge:

1. Remove chain from bar.

2 Clean chain with solvent to remove
pitch and resin.

3, Compare each cutter to those pic-
tured in Fig. 20.

a. If cutters are damaged by abra-
sion {Nos. 1, 2, 3) file or grind out
the damaged portion.

b. If chain is incorrectly filed (Nos.
4 through 11) sharpen cutters fol-
lowing instructions in this manual.

c. |If none of these defects are pres-
ent, check carburetor for correct
adjustment—see your saw manual.

Fundamentals

OREGON

0./a

2. File off bottom of new
part to match worn parts.
File new cutter back to
match worn cutters.
A

1. Fit chain into smallest siot of Chain Breaker so cutter
is on top. Punch out rivets of damaged part.

5. Dimple on tie strap faces
out. Form rivet head with
hammer.

3. Put preset part on flat 4. Install chain on'new part.

surface.

Fig. 19—Installing new parts:

3. Abrasive damage to top

2. Light abrasive damage
plate cutting edge.

to side plate,

1. Severe abrasive damage
to side plate.

6. Blunt top plate culting

5. Top plate angle less
edge.

4. Top plate angle more
than 35°.

than 35°.

9. Feathered top plate cut-
ting edge.

10. Low depth gauges. 12. Faulty Carburetor ad-

justment.

11. High depth gauges.
Fig. 20—Cutter problems.
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DRIVE LINK PROBLEMS

Fig. 21—New drive link. Compare the
appearance of the drive links on your
chain to this one. If they are damaged,
find the cause in Fig. 23.

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

TIGHT JOINTS

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

To Avoid Tight Joints:

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

2. Keep chain correctly tensioned and
sharpened.

3. Take bar to gualified bar repair ser-
vice for repair or replacement.
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1. Worn sprocket.

CHAIN SAWS

CAUSE:
Loose chain climbs up on sprocket teeth.

REMEDY:

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

CAUSE:
Bottoming in sprocket.

REMEDY:

New sprocket may prolong life of chain,
but useful life of chain is gone.

. CAUSE:

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

Refunnel entry or align.rim type sprocket
with bar groove. |

CAUSE: «
Loose chaijn jumping bar .
REMEDY:

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

Fig. 25—Causes of tight joints.
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LAl TR e

CROOKED CUTTING

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

cazzemas

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

Place a straightedge against side of bar
and one cutter. If there is clearance
between bar and straightedge, the bar
rails are good.

If chain leans and there is no clearance
between bar and straightedge, the bar. 1
rails are worn. Bar needs replacement.

|

ol V' j

CLEARANCE ! u
(3 )\ _ ) 2 09\ W) N 1 \ |

= ) ' o AT1E| chamn

c. Chain with incorrectly set depth gauges cuts crooked." CLEARANCE | | LEANS

Fig. 27—Checking for worn bar rails.

———————y

abpajyblens|

Y
T

Fig. 26—Cutter conditions causing crooked cutting.

: HOW TO CARE FOR SOLID NOSE AND ROLLER NOSE BARS
Solid Nose Bars . "

Guide rails are sometimes split from EEN
the bar being pinched while the,saw is N\ )
hung up in a cut. Splits7of two linches \Groove Entry Oijl Holes _—Body
long or less can be repaired by using — Rails
ordinary welding methodswon bars with

9. non-hardened rails. Repairing splits ‘en Mounting Slot
bars with hardened rails requires spe- Adjustment

cial equipment for re-hardening /the Holes
Ee

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

I
Hard Tipping ﬁglszr

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

Check the fit of the chain to the guide
bar as shown in Fig. 31. If the tangs
of the drive links touch the botiom of
the guide rail groove, poor cutting and
damage to the chain will result. The
side links of the chain should ride on
the rails and the tangs should clear the
bottom of the guide groove. When re-
placing a chain or a guide bar, the
length of the tang and the guide bar
groove depth should be checked.

If the guide rails are worn or rough,
they can be ground smooth and the
groove deepened on a special bar grind-
ing machine.

Roller Nose Bars

LUBRICATION

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

Steady the bar with one hand and hold
grease gun in other. Insert nozzle into
hole in center of roller and jpump.the
gun until grease flows from the rim of
the roller. See Fig. 32. Use any good
type gun grease available. Use lighter
grease for winter operation.

SIDE PLATE CARE

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

HOW TO REPLACE ROLLER
Refer to Fig. 34 for correct procedure.
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Fig. 31—Guide groove too shallow in cross section view at left. Tang must clear bot-
tom of groove as in cross section view.at right.

.

L

S
%

Fig.»32—Lubricating roller nose bar.

Fig. 33—Removing burrs from roller
side plates.

Fig. 34—Replacing roller.

1. Lay bar on solid surface with a hole under rivet.

2. Drill or punch out rivets. Be careful not to crack mounting holes.
3. Insert new roller into bar. Insert new rivels and peen them gently.
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SPROCKET PROBLEMS

Fig. 35—The only cure for a worn sprocket is a new one. Worn sprockets can ruin
a new chain in a short time. A chain costs five times as much as a sprocket so

there is no economy in using a worn sprocket with a new chain.
These worn sprockets will damage and weaken a saw chain beyond repair.

SELF-ALIGNING SPROCKETS

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

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

How To Install

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

COLD WEATHER
CUTTING PROBLEMS

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

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

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

SPLINED
HUB

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

BEARING

Washer

d s
Clutch Qutboar @.

Fundamentals

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

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

3. Grease bearing whenever sprocket is
removed from saw.

4. Keep bar rails in good condition.

5. Keep chain cutters correctly
sharpened.

6. Use plenty of oil when cutting.

NEEDLE
Chain—|
or

OILITE
1 [

Rird

Clutch Inboard

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

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

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

4. Bar—Clean out bar groove and keep

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

5. Sprocket—Always install new sproc-
ket with new chain.
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HOMELITE
1m 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.

T7-6] 59654-5

TJ-8] 58917-8

UTJ-11P (Platinum tip) 595588
“Bantam" Type Plugs:

Cl-6 63547-5

Cl-8 63710-5
Tapered Seat Type Plugs:

DI-6] 651305
Regular 2-Cycle Type Plugs:

J-61 401808

UCcl7G 65444

UL7G 655455

U-11G 655445

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

IGNITION COIL TEST DATA

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

For Chain Saw Models: 5-30 and 5-30NA;
equipped with Wico coil No. X7536, Home-
lite part No. 72397.

MERC-O-TRONIC TEST DATA:

Operating amperage .............. 1.90
Secondary resistomece ............. 38-58

28

GRAHAM TEST DATA:

Maximum secondary .............. 8,000
Maximum primary ........ S elaRlbirtie oia 1.2
Coll Index ... .y O et e s 80
Minimum coil test ............. waats e 17
Maximum gap index ................ .70

For Chain Saw Models: XL-12: equipped

with Wico coil No. X14171D, Homelite part
No. 58874, XI1-101, XL-102 and XL:1037
equipped with Wico coil No,.X16825C.
Homelite part No. 64091, XL-104; squipped
with Wico coil No. X17108, Homelite part
No. 64435. XL700 and’ XL800: equipped
with Wice coil No. X16343C, Homelite” part
No. 63625,

MERC-O-TRONIC TEST DATA:

Operating amperage .......4..%. ».130
Primary resistance ......... NS - 0.6-0.7
Secondary ‘continuity &.0u......... 50-60
GRAHAM.TEST DATA:

Meximum secopdary (........... 10,000
Maximum primary -5...:c.ccea0eaann L7
Wl Index .....;¢f . cociinacsnnnavan 65
‘Minimum coil test:

All othéermodels ...... A T v 27
Maximum, gap index ................ 65

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

MERC-O-TRONIC TEST DATA:

Operating amperage ............ SO B
Secondary continuity ......... e itete 70
GRAHAM TEST DATA:
Maximum secondary ............. 11,000
Moximum primary .....c.cccon.a00en 2.5
Coll IS ..o cipenenmaasiswisies 75
Minimum coil test ..........ccc.oonnn 26
Maximum gap indeX ......ce0c0nnenee 70

For Chain Saw Models: XIL-850, XL.875
and X1-904: equipped with solid state mag-
neto using \Wico coil No. X-16669 or X-
166698 (Homelite part No: 63998 or 63998-A)
ignition ceil:

MERC-O-TRONIC\TEST DATA:

Operating, cmperage ........ocvveeis 1.3
Primary gesistonice ............... 0.6-0.7
Secondary. continuity .............. 50-60
GRAHAM TEST DATA:
Maximum secondary ........0....0. 10,000
Maxifum primary ......ccoveeerennen, 17
WAl InAEE <o sl s 65
Minimum coil test ............ Sieleee Al 20
Maximum gap index ...............s 65

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

MERC-O-TRONIC TEST

DATRY i e b AL See Note
GRAHAM TEST DATA: ........... See Note
TEST WITH OHMMETER:

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

Secondary resistance ....2400-2900 chms

Note: For current test procedures, refer to
page 58 for models XL-850, XI-875 and XL-
904, or to page 8B for model XL-104,

For Chain Saw Models: EZ and EZ-Auto-
matic; use Homelite part No. A-65204 igni-
tion coil and core assembly.

MERC-O-TRONIC TEST

DRTR: aniises.antipiyns Not Available
GRAHAM TEST DATA:
Maximum seconddry ............. 10,000
Maximum primary ..........co0.0e. 10"
Coll MAdBE: o vios v mvins or sav e e 75
Minimum coil test .......v0vvvvensnnn 18
Moximum gap index ................ 75
* Approximate
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CHAIN SAWS

HOMELITE
A textronl DIVISION

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

Fig. HL1—Exploded view of Walbro series

HDC carburetor. Medel HDC-1 carburetor

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

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

MODEL COVERAGE

CHAIN SAW DESIGN
MODEL FEATURES
Bl B e e e - A CDEF
EZ Rutomatic ....:...o-iciananen B.CDEG
4 2 D T b R e e s ACDEF
X1-Mini Automatic ....oc0vneeunnn BCDEG

DESIGN FEATURES CODE
A—Displacement, 2.1 cu. in.; bore, 14375
in.; stroke, 1.3 in.
B—Displacement, 2.3 cu. in.; bore, 15 in.;
stroke, 1.3 in.
C—Pyramid reed type intake valve, 4 reeds.
D—Conventional flywheel type magneto.
E—Direct drive.
F—Manual chain ciler only.
G—Automatic and manual chain oiler sys-
tems.

MAINTENANCE
SPARK PLUG. A Champion DJ].8] spark
plug with tapered seat is used: no gasket
is required. Adjust electrode gap to 0.025.

]

Homelite

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

For initial carburetor adjustment, back:

idle speed adjusting screw (15) out until

throttle valve will completely close, then

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

N,

Fig. HL2—Throttle handle exploded view showing carburetor and reed valve installation,
throttle trigger, choke rod and related parts. Latest type reed valve installation is shown.
Refer to Fig. HL3 & HL4 for earlier production

6. Fuel line 17. Gasket

7. Rubber boot 19, Cotter pin

8. Check valve 20. Felt washer

9, 0il line 21, Reed valve

10. Connector spacer

11. Grommet 23> Gasket

12. Throttle rod 23. Reed valve seat

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

16. Carburetor 26. Spring

27. Bpring post 8. Spring

29, Grommet i, Bushing

30, "0 ring 41. Handle cover

d1. Starting specd 42, Throttle stop
adjustment screw 43, Bpring 7

32, Grommet -44. Throttle trigger

33. Helease lever 45. Throttle handle

34, Lever plate 47, Grommet

35, Laver clamp 48, Cotter pin

37. Throttle Inteh pin 48, Choke rod
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Fig. HL3—View showing earliest production
reed valve and spacer installation.

20. Reed spacer 23, Heed sent
21, Goakets 24, Valve reeds
22, Spacer 25, Reed retainer

v
Fig. HL4—VYiew showing reed valve and
spacer installation used later in production
than parts shown in Fig. HL3, but prior to
installation shown in Fig. HL2.

1. Reed spaeer 4. Valve reeds
2, Gakkaet 0, Bpacers
4. Reed meat

i, Reed retainer

Fig. HL5—Before tightening screws retain-
ing air filter bracket (13—Fig. "HL2) in
throttle handle, place air filter element on
bracket stud and ulliq; filter with edges of
air box,

TRIGGER ADJUSTING
SCREW

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

so that engine idles at just below clutch
engagement speed. With engine running at
full throttle under load, readjust main fuel
needle so that engine will run at highest

obtainable speed without excessive smoke. |,

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

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

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

18, High tension 21. Ground lead
lend 22, Ignition coll

19, Spark plug & core
terminal 26. Insulator

20. Grommet 27. Ureaker points

slop engine and remove chain, guide,bar,
air filter cover and air filter. Open (lrigger
cdjusting screw Yo-turn clockwise. With-tfig-
ger latched, start engine and sum’ at half
throttle (not at high speed) for. 30-50 seconds
to warm it up. Release throttle trigger, then
lotch it while engine is running. If engine
stops, restart it. With throttle trigger latched,
gently hold triggér ‘down and slowly back
trigger adjusting screw out counter-clockwise
until engine falters, then turn screw back in
1/16-turn clockwise, Squeéze and” release
trigger to idle engine, then shut engine off
with stdp.switch. Try 16 veslart engine; if
hard o, start, open screw another 1/16-turn
al.a time until enough for consistent starting.
When, starting speed/is satisfactorily ad-
justed, stop engine and reinstall guide bar,
chain, air filter and filter cover. If engine
will start, regdily and saw chain does not
turn ‘@r-only, turns slowly, adjustment is cor-
rect. If, chain turns rapidly with throtile
lgtched, repeat adjustment procedure to set
starting speed slower.

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

Condenser capacity should test approxi-
matelys 0.2 mids. Adjust breaker points to
0.015. After reinstalling magneto rotor (ily-
wheel), check magneto armature core to rotor
air gap. Air gap should be 0.008.0.012 and
can be adjusted using plastic shim stock
available as Homelite part No. 24306.

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

LUBRICATION. Engine is lubricated by oil
mixed with the fuel. Mix 2-pint of Homelite

43, g ell senl

34, Metor (flywheel)
358 Fint washer

aic Oankshaft nut

28, Square nut

29, Hreaker box

30y Feltaenl

41, Condenser

AR, et ker hax
tover

oil or goed ‘grade SAE 30 non-detergent
motor (oil with each gallon of regular gaso-
line. Mix fuel and oil thoroughly in a sep-
arate gontainer before pouring into fuel tank.

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

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

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

4/40 Flange bearing .........covneenes 5
6/32 Compression release clamp ...... . 20
6/32 Compression release post nut ..... 20
6/32 Breaker boX .....cccvvivnneiinans 20
6/32 Breaker point adjustable arm ..... 20
6/32 Condenser ........oveevesssssssn 20
8/32 Air filter bracket ...........00nnn 25
8/32 Connecting rod ........cviveiaans 55
8/32 Throttle handle cover ............ a5
8/32 Rewind spring cover ............ 35
8/32 Intake manifold (reed spacer) .... 20
8/32 Coill asembly .........ctnuneranns 20
8/32 Automatic oiler pump .......... e 139
8732 FPual tonk s s o s aianie il et 35
10/32 Main bearing retainer screws .... 50
10/32 Stack muffler .........cc0i000n 50
10/32 Muffler body ....cvvvevnuneasin- 50
10/32 Muffler cOp vvverconecscnssnmmas 35
10/32 Starter housing .........c.0viien 50
10/32 Carburetor ........co0veee.s tiree, B0
10/32 Starter pawl studs ....covvienees 50
10/32 Handle bar .......cccciunuaeas 50
12/24 Throttle handle .........c00000-n . 80
12/24 Fuel tank to crankcase- ......-. oD
12/24 Drivecase . ... . .esenasaissnanas 75
1/4.28 Cylinder nuts .......... e 100
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. Retaining scraws

Oil line

. Fitting

. Fuel & ail tank

03l plckap line

CH] Iilter

. Gasket

L dtuel & oil tank

cover

1. il line

2, Cranlease

4 Crankshaflt seal

f. Dowel pins

i, [toller hearing

1H. Crankshaft

17. Woodruffl ey

1 Ttetaining =cerews

20 Dearing réetaining
washers
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Snop rine

Tt ring
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Gitide Lar bolts
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28, 08 pingg

@, Needle rollers
(2H)

a0, Conneeting rod

41, Needle boaring

2, Rad eap serows

L iston & pin
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plugs

Hh, Piston rings A8, Compression

47 Muflfler body relense valve

4%, Mufller hase 40, Goeket

40, Muffier cap fin. Piston & pin

41, Muffer bhaflle 51, Pin retaining

TSt -

A3, Mulller body Mugss
44, Bpark g . Hesd land piston
45, Cvlinder ring
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Fig. HL7—Exploded view of EZ Automatic power head and fuel tank assemblies. Mode! EZ piston (33) and conventional 2-cycle type

piston rings (35) are shown at upper right and muffler (37) at lower center: other

parts are similar or same as those for mode) EZ

Automatic. Note the head land type ("L" shaped) piston ring (52). When installing new roller bearing (16} in crankcase, refer to
Fig. HL9. Crankpin needle rollers are installed\as shownin Fig: HL8.

5/16-24 Rotor (flywheel) nut ........... 150
l4mm Spark plug ..........ooiiaen 120
Cos TSR L R S 180

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

Tool No. Description

24299 Anvil, crankshaft installation.

24300  Sleeve, crankshaft bearing.

24294 Plug, needle bearing assembly;

24292  Plug, seal removal

24298 Plug, bearing and seal.

24320 3 Pozidriv screwdriver ‘hit.

A 24290 Bracket, rotor remover.
A-24060  Wrench, cluich spanner
A-24309 Jackscrew, crankshaft.and

bearing.
23136-1 Body for A-24309:
24295 Bearing collar for A-24308
24291  Sleeve, drivecase seal.
24297  Sleeve. crankcase seal.

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

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

The crankpin needle rollers should be re-
newed at each overhaoul. To install con-
mnecting rod, refer to Fig. HLB8. Stick 14 rollers

' in cap with grease. Support red cap in

crankcase, then place rod over crankpin

Fig. HL8—Installing pis-
ton cand connecting rod
assembly usinglocally
made tool to hold ‘rod
cap in positiof. Tool can
be made from flat strip
of metal.-Using grease,
stick,. 14 rollers in cap
and 34 rollers in rod;
make, sure that match
marks on rod and cap are
aligned.

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

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

Model EZ Automatic piston has one Head
Land (“L" shaped) ring only. The ring should
be renewed if ring end gap exceeds 0.016;
desired ring end gap is 0.006-0.0016. The
base side of the ring has g cutout at ring
end gap to fit the ring locating pin in piston.

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

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

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

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

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

CRANKSHAFT, BEARINGS AND SEALS.
Crankshaft is supported by a roller bearing
(16—Fig. HL?7) mounted in crankcase bore
and by a ball bearing (21) mounted in drive-
case (24).

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

Homelite

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

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

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

1. Fuel eap
2, Linsket
G Ol enp
A4 Goaleet
0, Tumper splke
0, Bar adjusting
haolt
21, Bar adjustine
pin
2 O rings
44, Belfl loeking nut
A, Autonmatie oller
B
41, Senl
Checl valve ball

Valve spring

Graket

40, Check yalve cap

A1, Guaket

das G gorew

43, Worm gear

40, Inner guide
plate

A6, Thrust washer

47, Inner race

A8, Needle bearing

49, Bplined sprocket

40, Cluteh drum &
sprocket huly

41, Thrust washer

44, Cluteh shoes

43, Clateh springs

44, Cluteh plate

45, Outer guide plate

46. Drivecnse cover

48, Sprocket & drum

49, Thrust wansher

50. Ol pump hutton

41, Plunger nut

o, O ring

04, "0 ring

Od, Pump plunger
i, Plunger spring.
0. Inlet check valve
i1, Ofl line

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

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

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

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

PYRAMID REED VALVE. A "Delrin” plas-
tic pyramid type reed intake valve seat and
four reeds are used. Reeds are retained on
pins projecting from the reed seat by «
moulded retainer. Inspect reed seat, retainer

and reeds for any distortion, excessive wear

or other damage.

CHAIN SAWS

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

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

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

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

excesgive wear. If clutech will not release
(chain~€ontinues fo turn at a normal idle
speed), check for ‘broken or weak cluich
springs.

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

mounted in throttle handle.
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Fig. HL11—View showing easy method of

installing clutch shoes and springs. Model

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

REWIND STARTER. Exploded view of re-
wind starter is shown in Fig. HL12. Starter
can be removed as a complete unit by re-
moving housing retaining screws (12). To
disassemble starter, hold cover (2) while
removing retaining screws (1), then allow
cover to turn slowly until spring tension is
released. Remainder of disassembly is evi-
dent from inspection of unit and with refer-
ence to exploded view,

1. Cover serews

4. Starter cover

4. Inper spring

shield

4, 8pring lock

i, Rewind spring

G, Outer spring

shield

7. Bnap ring

R, Rope pulley

B, Btarter rope

10, [Mulley shield

11, Starter cup
bushing

12, Hex screw

13, Starter housing

14, Alr Inlet screen

15, Starter rope
bushing

16, Drive studs

17, Mope grip

18, Retaining insert

40, Rotor (flywheel)

37, Flat washer

48, Cranlshaft nut

39, Washers

40. Btarter pawls

41, Pawl springs

42, Pawl stud

Fig. HL13—View showing proper installa-
tion of pawl springs.

Fig. HL14—When instal-

ling new starter rope,

knot ends as shown. Seal

rope holes in pulley and

coat knots with Duxseal

(Homelite part No.
24382)

Homelite

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

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

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

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

MODEL COVERAGE

CHAIN SAW DESIGN
MODEL FEATURES
b G e e e oSS ADFG]
>4 B8 LA O e T ADFH]
Super XL12 ..o, BDFG)]
SUPRPIXIALY e sisvs yairma v ere s BEF.H]
XL Automale «v.veenivaiiesnnens BEFGK
XL Auto. Gear Drive ............ BEFHK
G e et L R M BEFG)]
Super XL Automatic ............ BEFGK
XL-500 Automatie «..cevanneiiins CEFGX

DESIGN FEATURES CODE

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

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

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

D—Flat reed type intake valve.

E—Pyramid type reed intake valve, 4 reeds.

F—Conventional flywheel type magneto.

G—Direct drive.

H—Planetary gear drive transmission.

J—Manual chain oiler only.

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

MAINTENANCE

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

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

‘Late production models XL-12, Super XL.12
and XL-15 are equipped with a Champion
CI‘8 spark plug and other models use a
CJ-6. To convert earlier models to use either
the CJ-8 or CJ6, install a new terminal
(Homelite part No. A-33055) on plug wire.

1, Gaskets 23. Idle speed screw

2, Bpacer 24. Boot

3. Reed seat 27. Throttle latch pin

4, Valve reeds (4) 28, Spring

f. Retaining plates 20. Handle cover

7. Fuel line 31, Snap ring

8. Gasket 32, Throttle trigger

9. Carburetor 33. Grommet

10. Ajfr box 5. “In’ check valve

11. Gasket 36, "'Out” check valve
14, Cover 37. Grommet

17. Filter 38, Plug (AO models)

18. Gasket 30). Gasket

19. Bracket 40, Spring {(manual oiler)
20, Cholte rod 41, D" ring
21, Throttle rod 42, Manual pump plunger

43. 0" ring
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1. Gasket 9, Nut 19. Throttle Iatch pin
2. Insulator 10. Snap ring 20. Spring 9
3. Fuel line 11, Filter elemsnt 23. Bnap ring
4, Carburstor 12. Gasketl 24, Throttle trigger
5. Cotter pin 13, Gasket 26. Grommet
8, Choke rod  14. Bracket 27. Choke bution
8. Filter cover 13. Throttle rod 28. Check valve
16, Boot 29, Air box

TO FUEL TANK
e

30, Urommot
31. Spring
32, Pump plunger
sa. clon ﬁn‘

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

Fig. HL30 — Exploded view: of air box (throttle handle) and related parts on models
with fiat reed intake valve (34). Refer to MNILUOA for models equipped with pyramid
reed va

i

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

with pyramid reed type intake valve. ldle speed adjusting screw (23) is located in air box

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

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

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

plastic reed seat (5) and moulded reed

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

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

1, Gasket 6. Reeds (4)
2. Bpacer 0. Gasket

3, Reed retainer 1. Carburetor
G, Reed seat

. Diaphragm lever
Spring

Spring

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

. Throttle disc

. Pump dianphragm

Sexmiappmes

2

/

6

11. Pump cover
12, Gaslet

13. Fuel screen
14. Bhaft retainer

15, Choke shaft

16, Carburetor body

17, Choksa dlac

Choke detent & spring
18, Inlet valve

20. Lever pin

21, Gasket

. Fuel diaphragm

28, Cover

24, Throttle shaft (late)

For heavy duly service, a Champion UTJ-
11P gold-paladium tip park plug can be used
with good results on all models.

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

CARBURETOR (TILLOTSON). Refer to Fig.
HL31 for typical Tillotson Series HS dia-
phragm type carburetor with integral fuel
pump that is used on Model XL chain saws.
Models HS-1A, HS4A, HS4B, HS-5A, HS5B
and HS-5C have been used in production. A
model HS-4C can be used as a service re-
placement for the above carburetors. Late
production models use an HS-4D carburetor
having a different throttle shaft (24).

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

58983

59716

59717

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

Fig. HL31 — Exploded view

of typical Tillotson Series HS

diophragm fype . carburetor

used on XL .madels. Idle

speed stop’sérew (4) is not

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

Homelite

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

NOTE: K air filter cover gasket (12—TFig.
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, ete.
Apply “3M"” cement to new gasket and care-
fully 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, turm screw back
in until it contacts stop plus % additional
turn. Open idle {fuel needle and main fusl
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 so that engine idles at just
below clutich engagement speed (approxi-
malely 2600 RPM). Check engine for proper
acceleration and open idle fuel needle
slightly if necessary for proper accelera-
tion. | Adjust main fuel needle only while
cutting under load so that engine runs at
highest speed” gbtainable without excessive
smoke. NOTE: Idle and high speed fuel
adjustments gre interdependent; resetting
one adjustment usually requires that the
otherfuel mixture needle be readjusted also.

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

To overhaul Walbro carburetor, refer to

Fig. HL31B—Exploded view of Walbro series SDC carburetor. Inset box at right shows

view from bottom of carburetor, Plugs (6) close off channels used for accelerator pump

pulse and fuel passages: the model SDC-8 carburetor is not equipped with accelerator
pump.

1. Throttle shaft 8. Choke detent ball

2. Throttie return 1. Choke disc
-spring 11, Choke shaft

3. hile fuel needle and lever

4. Main fuel needle 12, Throttle shaft

a. Friction springs clip

#, Channel plugs 13. Fuel screen

7. Choke defent - 14, Fuel pump
spring diaphragm

14. Diaphrngm gasket 24, Inlet needle
16. Fuel pump cover

yulve
Pin retaining

18, Throttle disc 24,

20. Metering SCTEW
dinphragm cover 25, Metering lever

21. Metering . Lever pin
dinphragm 27, Lever spring

24, Diaphragm 28, Expansion plug
gasket 29, Bxpansion plug
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Fig. HL31B for disassembly and reassembly
guide. Adjust fuel diaphragm lever (25) by
bending lever as necessary so that lever is
flush with bosses cast on carburetor bedy
at each side of lever. If necessary to remove
plugs (28 and 29) for cleaning passages,
carefully drill through plug with small di-
ameter drill, insert pin in drilled hole and
pry plug out. Take care not to drill any
deeper than thickness of plug. NOTE: Do
not blow compressed air through main noz-
zle check valve as this will damage the
rubber valve. If valve has been removed

_or damaged, it will be necessary to install

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

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

Armature core and stalor plate are
riveted together and are serviced only as
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 retoin o felt seal (43—
Fig. HL34); the seal cannot be used with
early production Wico stator plates. All
Phelon stator plates are built to retain the
felt seal (43).

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

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

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

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

mneedle bearing instead of Oilite bushing.

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

27. Magnelo rotor (flywheel)

28. Condensar

31, Breaker box cover

32, Terminal block

3. Toint set

H Washer

35. Clip

47, Gasket

38. Cover spring

40, Armnture core &
stator plate

41, Gasket

42, Woodruff koy

41, Feit zeal

44. Ignition coll

4G. High tension lead

47. Spark plug boot

49. Coil clip

REPAIRS

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

4/40 Reed & stop to chamber ........%u 5
4/20 Oil line platenorishield to tank .. 6
8/32 Throttle handle cover ........ w... 40
8/36 Connectingizods........./ L. . 55
10/32 Mufflet cap ...... & ....% ol oivs S0
10/32 Bearing retainer .. % % .. cirans 55
10/32 Streen (O rolor . ™% N vvvvrans 50
10/32=Drivecase cower Wi. 1. ... ..ouas 55
10/32/Pulley to fonshousing .......... 50
10432 Flanged inner race for pulley .... 55
10/32 Carburetor to chamber .......... 50
12/24 Handlewbar to fuel tank ........ 80
12/24 Bracket lo drivecase ............ 80

12/24-Stater to crankcase and cylinder.. 80
12/24\Drivecase to crankecase .......... BO
12/24 Carburetor chamber to fuel tank.. 80

12/24 Muffler to cylinder ............. 80
1/4-20 Fuel tank to crankcase ......... 80
12/24 Fan housing to fuel tank ........ BO
1/4-28 Cylinder nuts .......c.vovenenns 100

12/24 Pawlstuds torolor ......ccovuvns 80

1/4-20 Handle bar to bracket .......... 100
1/4-20 Bumper SCTEWS .....csvcvvnnvns 80
3/8 24 Clutch mut ....ccvvvinnrnnnnsns 150
5/832 Clutch Iut ....ovvenseannonnany 150
571624 ROWOr DU o vvvesseonssnosionesos 150
1/2-20 Clutch to crankshaft ............ 150
14mm Spark plug ........cccnneneaiens 250
Gkl SPIAEE: = < soivewmian i n ey s b 180

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

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

pin at exhaust side of piston’

23756

A-23960
23787

23758

23759

23800

23843

23844

23845

23846

A-23858

A-23137

22820-1
22136

CHAIN SAWS

Plug, connecting rod bearing re-
movel and installation, all mod-
els.

Remover and locking bracket,
rotor (flywheel), all models.

Plug, needle roller type main
bearing installation, all models.
Plug, crankcase seal installation,
all models; drivecase seal in-
stallation, models XL-12, XL-15 &
S/XL-12.

Sleeve, crankcase seal protector,
all models; drivecase seal pro-
tector, models XL-12, XL-15 &
S/XL-12.

Sleeve, crankcase seal installa-
tion, all models; drivecase seal
installation, models XI-12, XL-15
& S/XL-12.

Sleeve, drivecase seal installa-
tion, all models except XL-12,
XL-15 & S/XL-12,

Sleeve, drivecase seal protector,
all models except XL-12, XL-15

& S/X1-12.

Plug, drivecase seal installation,
all models except XL-12, X1-15

& S/XL-12,

Anvil, erankshait installation, all
models except XL 12, XL-15 &
S/XL-12.

Tool, crankcase to drivecase in-
stallation, model XL-500.
Jackscrew, crankshaft assembly
& installation, all models except
XL-12, XL-15 & S/XL-12.

Bearing collar for A-23137.

Body for A-23137.

A-23841-A Wrench, guide bar stud insert,

A 23934

A-23696

all models except XL-12, XL-15
& S/XL-12.

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

Wrench, clutch spider removal
and installation, all early pro-
duction; sun gear removal on
gear drive models.
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. Lock nut

2, Woodruff key
. Fuoel tank cap

. Gasket
5l. Fuel tank
. 0l line

o3, Check valve

i. il line
57. Ofl filter

59, Fuel filter
. Tank cover
(Iate)

12, Flexible fuel

line
3. Gasket
. Crankecase

. Fuel pickup

. Needle bearing

-
Homelite
6. Crankshaft 88. Cylinder
seal 89, Oil cap
(8. Dowel pins 0. Gasket
69, Thrust washers 91, Shield (X1.-15)
0, Thrust 1A, Plate (XL-12
hearings & 8/XL-11)
71. Crankshaft 92, Cotter pin
72, Connecting rod (hreather)
& cap 04, Ofl line
73. Needle hearing M. Washer
4. Rod eap screws (aluminum)
5. Mesdle rollers. 87. Washer
6. Piston & pin (rubber)
7. Snap ring 88, Fiat washer
TTA. Snap ring 99, Spring
T8, Piston rings 100, Washer (felt)
80, Muffler cnp 101. Wiek
(X1-10) 102, Btud
. Special studs 1. Fuel line
. Baffle (XL-15) 104, Elbow
. Muffler body 105. Tank cover
(X1.-15) (early)
. Muffler (X112 106. Fuel line

& S/XL-12)

72

TODRIVE CASE

5

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

ML35A for other models. Early wick type fu€l pickup and tank'cover are shown in inset; beqinning with serial No. 2188611, flexible

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

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

Plug, clutch drum needle bearing
installation, all*direct drive
models.

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

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

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

Sprocket holder, all gear drive
models.

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

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

A.78

23818

27773

23665

23772

A-23792

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

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

cap.

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

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

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

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

To remove piston pin on all models, re
move the snap ring at intake side of piston
using snap ring pliers (Homelite tool No.
22828), On piston with Spirol pin at exhaust
side, drive pin from piston and rod with
slotted driver (Homelite tool No. A-239489).
On all other models, insert a %:inch pin
through snop ring at exhaut side and drive
piston pin out as shown in Fig. HL39.

When reassembling pisten to connecting
rod, be sure to inatall closed end of piston
pin towards exhaust side of piston (away
from piston ring locating pin). Fit the Waldes

37




T

Homelite

42, Woodruff key
49. Fuel tank cap
/50, Gasket
53, Fuel tank
4. Plpe plug
ih, Fuel filter
Ofi. Plek-up head
7. Flexible hose
58, Fuel tank
_ tover
08, Berows (16)
063, Gaslet
4. Crankecase
i3, Needle bearing
06, Crankshaft geal
08, Dowel pins
G89. Crankshaft
70, Bearing screws
71, Special washers
T2, Ball bearing
73, Snap ring
74. Connecting rod
5. Needle rollers
0. Needle bearing
7. Rod cap screws
8. Plston & pin
0. Snap ring

T9A. Snap ring
81, Plston rings
83, Muffler cap
#4. Bpecinl atuds
85. Baffle
80, Muffler body
1. Cylinder
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Fig. HL35A—Exploded view showing latest type fuel tank and later comstruction of ‘power head; refer to Fig. HL35 for early wonits.

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

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

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

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

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

. steel thrust washer on each end of the shaft.

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

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

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

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

CRANKCASE, DRIVECASE AND SEALS.
On all models, crankshaft seals can be re-
newed without disassembling crankcase.
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Fig. HL35B—View showing crankcase re-

moved from drive case and crankshaft on

medels equipped with ball bearing at drive

end of crankshaft. To remove crankshaft

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

drive case and crankshaft unit. With mag-
neto armature ond core assembly removed,
pry seal from cankcase. Install new seal
over crankshaft with lip of seal inward,
then using driver sleeve, drive seal info

T ',rn

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

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

Crankcase can be removed from crank-
shaft and drivecase after removing cylinder,
piston and connecting rod oand removing
retaining screws. On models XL-12, XL-15
and Super ¥L-12, crankshaft can be with-
drawn from drivecase. On all other models,

m»




CHAIN SAWS

Fig. HL36—Be sure the steel thrust wash-

ers (26) are to outside of thrust bearings

(27) when installing crankshaft en models

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

els do not use thrust washers or thrust
bearinas.

Fig. HL37—Piston and connecting rod aos-

sembly can be removed from crankpin after

removing cylinder from crankcase. Note

piston ring h'oelzﬂlu.jl pin“on intake side of
piston,

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

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

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

Fig. HL39 — After removing snap rings,

the piston pin can be tapped out using a

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

Spirol pin at exhaust side, by driving piston

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

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

Renew crankghaft'seals before assembling
crankshaft, crankcase and drivecasenUsing
installation plug,"=press seal\, info"position
with lip_to“imside of crankcase\On models
XL 12,/XL-15 and Super XL-15, install thrust
bearings on crankshgfl “next to crankpin
throw, then install the“hardened steel thrust
washers at outer side of each thrust bear-
ing“On all other models, first assemble
cronkshaft_and/drivecase by placing seal
protectof on.cramkshaft, then pulling crank-
shaft and ball bearing inte drivecase with
jackserew “and adapters. Install two NEW
bearing retaining screws and lockwashers.
On models XL-12, XL-15 and Super XL-12,
plaee seal proteclor on crankshaft and in-
gert crankshaft in crankcase. Then, on all
models, assemble crankcase to drivecase
using new gasket, Note: On early produc-
tion, crankcase was sealed to drivecase with
an “O" ring; however, use of "O" ring has
been discontinued and a gasket, rather than
an “O" ring., should be used on all models.

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

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

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

Homelite

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

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

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

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

Late produétion reed seat (see Fig. HL-
30B) is_made of Delrin plastic, The reeds fit
onto .ping protruding from the plastic seat
and) are/held in place by a moulded re-
tainer,.eliminating the retaining spring plates
and“Screws,

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

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

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

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

If clutch will not disengage (chain con-
tinues to turn) with engine at idle speed,
check for broken, weak or improperly in-
stalled clutch springs. If cluich slips under
load and engine continues to run at high
speed, excessive wear of clutch shoes is
indicated.
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FUEL TANK

10A,

1.

. Handle bar

. Bumper spike
. Bracket

. Cluteh cover

{late)

. Clutch cover

(eariy)

. Clutch shaoe

(late)

.+ Clutch shoe

(early)

. Cluteh pinte

(late)
Clutch spider

£ (early)

Cluteh spring
(nted

11A. Cluteh spring
(early)
12, Inmner guide
bar plate
12A, Guide bar
spring
13. Outer guide
biar plate
15. Dirivecase cover
16. Crankshaft nut
1. Fint washer
18, Thrust washer
19, Clutch drum
& sprocket
20, Needle bearing
21. Bearing inner
race
23 Thrust washer

Fig. HL40—Exploded view of typical direct drive clutch assembly; refer to Fig. HL4TA
for gear drive models. Late type clutch assembly (items 8, 9, 10 & 11) is interchange-
able as a unit with early production clutch shown in inset ot lower left corner.

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

44, Ol line tube

45, "0 rings

46. Flexible line

47, Oil filter

48. Crankcase
gaskat

49, Ol line

50, Ol filler cap

431. Gasket
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automatic ciler pump.

2. Drivecase

. Ol reservoir

cover

. Cover gasket

. Guide bar studs
. Threaded inserts
. Crankshnft seal
. Cotter pin

breather

. Exprnsion plug

61. Bar adjusting 70. 0" rings
bolt 1. Felt seal

G2, Bar adjusting . Pump hody
pin . Spacer sleeve

3. T.ock nut . Oil filter

05, Waorm gear . Connector

06. Flange T7. Oil [liter &

7. Plunger cannector

68, Cam screw 8. Oil line

(D, Gasket 79. Grommet

CHAIN SAWS

Fig. HL40B—Automatic oil pump worm

gear (W) driven by crankshaft turns

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

plunger turns, cam on end of plunger en-

qgages cam screw (C) causing the plunger

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

Fig. HL41 — Using Homelite tool No, A-

23761 to keep crankshaft from turning while

removing clutch retaining nut and clutch

rotor. Homelite tool No. A-23696 is used
to remove or install clutch rotor.

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

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

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

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

To disassemble gear drive unit, drain oil
from housing and remove screws (42); then,
pull unit from housing (24). Hold drum (45)
from turning by hand or in a threejaw
chuck and turn sun gear (31) in a clockwise
direction with Homelite tool No. A-23696.
Insert two Y x 2 inch dowel pins in carrier
(33), hold chain sprocket in sprocket locking
fixture (Homelite tool No. A-23792) and turn
planet carrier in a counter-clockwise direc-
tion with pry-bar against the dowel pins.

Planet gears (35) and shafis (36) can be
removed from carrier after removing snap
rings (34).
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INSTALL OPEN (SPRING)
SIDE TOWARD HOUSING —»

Homelite

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

Fig. HL41A—Exploded view showing planetary gear drive transmission, clufch and drivecase. Late type clutch assembly (items 8, 9,
10 & 11) is interchangeable with early type clutch assembly linset,, lowér right). To remove transmission assembly (including clutch
drum), remove bar stud retaining nuts and withdraw Iou:rg (24) and bar and chain from studs. Clutch plate (10), or spider (10A) is

Fig. HL41 B—VYiew showing easy methed for
installing late type clutch shoes and springs
‘ on clutch plate.

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

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

to crankshaft.

1. Ground wire

2. Ignition awitch

. Blower (fan) housing
. Bushing

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

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

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

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

The cutomatic oiler pump is accessible

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

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

1. Ground wire 11. Rope pulley

2, Ignition awiteh 12, Starter cup

4. Blower (fan) housing 13, Washer

7. Starter rope 14, SBocket head screw
10, Rewind spring 15, Flywheel nut

16. Lock washer 21. Washers

17. Flat washer 22, Pawl springs
18. L.ock nut 23, Motating sereen
19, Pawl studs 24, Flywheel

20. Pawls

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

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

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

1. Ground lend 8. Starter rope 1%, Outep spring 17, Hex hend 23 Pawl studs
o CON-DFFY 0, Btarter handle ahield sCrew 23. Starter pawls
awiteh 10, Insert 14. Stagter pulley 18, Crankshaft nut 24, Washers
3. Switeh plate 11, Inner spring 15, Spring lock 18, Lock washer 25. 'awl springs
#, Fan housing shield 13A, Spring lock 20, Flat washer 26, Alr screen
GA, Dushing 12, Ttewind spring bushing 21. Sereen retaining 27, Rotor
7. Rope bushing 16, Retaining nuts (flywheel)d
wnsher

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

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

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

CHAIN SAWS

Fig. HL43 — When installing starter pawls

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

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

Ta. renew early typé starter pulley (12—
Figh H142 or 11—Fig.tHL42A) and/or starter
eup/(13—Fig. HI4AZ or 12—Fig. HL42A), use
latest type pulley and integral starter cup
(14— Fig. HL42B), spring lock (15) and spring
lock bushing-(15A).

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

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

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

CHAIN SAW DESIGN
MODEL FEATURES
O R PR N UG S S M P AFEM.Q
B S L T AFXMQ
B2 0 s i sl wrereos dL W PR BT o S AFKMQ
o S e T (Lot Yo e R A BFXMQ
(T IN ro e e ey a U ¢ e BFEMQ
LT Wy s ote iy cpin e BUSEON o A S Do BFEMQ
o [ P S P SR LT CGKMQ
BT st Y M S CJLEMQ
CSIG e b i s S A AFKNP
ERPAER sicaivinrviiars wiaioa s aenielulaze ...B. F KNP
0 g e s P L e CJKNP
s, L L DGXLQ
R OZ0 N, B, el B T v DGKLQ
XPUOIOR. vviivivmnsiiisnaaniosien DGKLR
Super XP-1020 ........ciiiiiina. DGKLQ
Super XP-1020A ..........c.000nn D.GKLR
FHRIIO0 s s iy icae sl srmnereras D.GKOR
ERBIBAR vt st eivosid D.G.K.O.R
Super XP-1130A ............c0nn D.GKOR
D0 e e o L SNy EHKLR
ZODOE: oiilen statsivivlem s s e s olals wpetarata EHKLR
2O00R: i el e EHKLR
Super 2000 s manamaae EHKLR

DESIGN FEATURES CODE

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

B—Displacement, 4.9 cu, in.; bore, ‘2 in.;
stroke, 177 in.

C—Displacement, 5.22 cu. in§ bere, 2% in.;
stroke, 12 in.

D—Displacement, 6.1 cu. in.; bore, 27y in.;
stroke, 156 in.

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

F—Flat reed type intake valve.

G—Pyramid reed type intake valve, 4 reeds.

H—Pyramid reed type inlake valve, 6 reeds.

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

K—Conventional flywheel type magneto.

~ L—Direct drive,

M—Direct drive, convertible to planetary
gear drive.

N—Planetary gear drive transmission.

O—Three gear transmission with optional
ratios of 2:1 and 3:1.

P—Manual chain ociler only.

Q—Manual chain oiler, automatic oiler kit
available for models with drilled eil
channel in drive case.

R—Automatic and manual chain oiler.

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

these models.

Throttle shaft

. Diaphragm lever pin
. Throttle dise

Retalner
Choke shaft

. Choke disc

. Spring

. Choke detent

. Fuel Inlet valve
. Sealing washer

. Bpring

. Diaphragm lever

Gasket

. Pump diaphragm
. Pump body
. Fual screen

Fig. HL50A — Exploded
view of Tillotson model
HL-222A diaphragm car-
buretor with_accelerator
pump that (is wsed on
models XP-1020; XP-1020
Automatic and XP-1130.
No idle speed stop screw
is used as idle air is od-
justed by screw (5—Fig.
HL51B) in intake mani-
fold.
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14,

15,

il R

. Throttle shaft

. Diaphragm lever pin
. Throttle dise

. Retainer

Choke shaft
Accelerator cam
Detent spring

. Choke detent ball

. Accelerator plston
10.
11.
12,
. Fuel inlet

Piston return spring
Choke disc
Sealing washer

valve & seat
Diaphragm laver
Gasket

MAINTENANCE

. Pump diaphragm
. Pump body

. Fuel screen

. Gnsket

. Cover

21. Diaphragm cover
22, Fuel diaphragm
23. Gasket

24. Lever spring

. Check-valve

j. Expansion plug

. Packing

. Washers

29, Springs

30,
81,

Homelite

Gasket
Cover
Diaphragm cover
Fuel diaphragm 28
Gasket

Idle speed stop scraw
Spring

Plug

Plug

Screw plug

. Packing

. Packing washer

. Epring

. Maln fuel needle
idisfuel needle

BRBRRRBREBERENE

Maln fucl needle
Tdle fuol needle

Set electrode gap to 0.025 on all models.
For heavy duty service, use UJ-11G in place

SPARK PLUG. Hecommended Champion of ].6]; type J-6] may be substituted for
spark plug is as follows:
Saw Model

All C-Series
XP-1000, XP-1100
XP-1020 Series
XP-1130 Series
2000 Series

UJ-11G, but will be more susceptible to elec-
Plug Type trode ercsion. In extremely cold weather

....................... .. I6]  (below 0° F.), « UL12 plug may be used
.................. UJ-11G  to prevent cold fouling.
...................... Cl6 CARBURETOR: (Except Models XP-1020,

CJ-6  XP-1020 Automatic, XP-1130 and 2000 Series).

...................... UCJ-7G  Early model C-5 saws were equipped with a
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Fig. 50B—Exploded view
of Tillotsen series HL car-
buretor used on 2000
models and as service re-
placement on models
Super XP-1020 Automatic
and Super XP-1130. Note
qovernor valve (41).

. Diaphragm lever

. Laver fulerum pin

. Pin retnining serew
. Dinphiragm gosket

CHAIN SAWS

30. Exi’gjﬂﬁiﬂﬂ plug For initial carburetor adjustment, open
e both the idle and main fuel adjustment
33. Friction spring needles 2 to Y%-turn each. Back idle speed
<5 g e i stop screw out away from stop on throttle
36, Main fuel needie shaft arm: then, turn screw back in until
7. Tdie fuel needlc it contacts stop plus %-turn additional.

: Thrgitle shaft & Jeven With engine warm ond running, set idle
S E‘::ﬂm R fuel adjustment needle so that engine idles

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

3. Throltle shutler 8. Fuel pump dinphragm
4, Throttle shiaft elip . Fuel pump body

7. Ohole shaft & lever 20. Tuel inlet screen

B, Cholte shutter 21, Pump stralner gnasket
. Cholie friction hall &t Strainer cover

10, Frictlon spring o4, Main dinphragm cover
11, Inlet needlo & sent 27. Motering dinphragm
12, Gnrlket 28. Diaphragm gasket

14, Diaphragm lover spring 20, Maln nozzle

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 HE.
197B carburetor. Refer to Fig. HL50 for ex-
ploded view of carburetor. NOTE: If.air
filter cover gasket (5—Fig. HL51 or HL51A)
is damaged when cover is removed-fo serv-
ice carburetor or air filter element, install
new gasket as follows: Carefully removel old
gasket from air box and be sure thal sur-
face is free of all saw dust, oil, etc, Apply
“3M" cement to new gaskel, and carefully
place gasket adhesive side down, on lip
around carburetor chamber. Note: Latest air
filter element has integral gasket: Remove
old gasket from air box when installing late
type element.

NOTE: Service carburetor will have idle
speed adjusting screw (29—Fig. HL50) in-
stalled in carburetor body. When installing
new service carburetor on models having
idle speed 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.

Fig. HL51—Exploded view of C-Series air box assembly (throttle handle) and related
parts. Models C.-5, C-51 and C-71 have integral elbow (9) and reed valve unit. Models
C-9 and C-91 are equipped with pyramid type reed valve assembly (14, 15, 16 & 17).
Air deflector (38) is used on late production Models C-7 and €-9 and can be installed on
earlier production €-7 and €-9 units if clearance in air box is adequate and by installing
new oil pump rod (41). Nylon pump rod bushing (29) and stop (28) fit only late pro-
duction air box (throttle handle). Filler block (11) is used with C-51, C-71 and late pro-
duction C-5 and C-7 elbow and reed valve assembly (9) only. Some models may have
external idle speed adjusting screw (refer to 29—Fig. HL51A).

1, Aflr filter cover 13, Gasket 26. Grommat 35. Throttle spring
4, Fliter alement 14, Read seat (C-9) 27. Air box (throttle 38. Alr deflector
5. Gasket %g. Valve ﬁl‘ls E:; o5 g::ndiai 28, Throttle detent
. El v . . Reed plates . op .
oA Bitoy & Valveassy. 17 Screws (8) 29. Nylon bushing R
4 19, Fuel line 40 Feit washer *
11. Filler block 23. Choke rod 21, Grommets 46, Ignition awltch
12, Gasket (C5&C-T) 24, Carburstor 32. Choke button 48, Gaskets
1Z2A. Gasket (C-9) 25. Throttle rod 33. Throttle trigger 40, Bpacer
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Fig. HL51A—Exploded view of air box assembly for models XP-1000 and XP-1100. Ex-

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

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

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

Fig. HL51B—Exploded view cf 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 a1, Btop

2. Knaob 32, Grommet

3. Retainer 33. Bushing

4. Filter 36. Grommets

5. Gasket 36. Choke button

8. Elbow 4i. Throttla trigger
11. Gaskels 48, Pivot pin

12, Reed valve seat 39. Return spring

13. Reed valves 40, Throttle Inteh pin
14. Retainer 41, Spring

16. Fuel tube 42, Bnap ring

18. Gasket 43, Ofler button

22, Choke rod +4. Oiler rod

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

23. Grommet 48. Gaskets

26. Air deflector 49. Spacer

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

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

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

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

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

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

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

H. Holes 31, Stop

1. Cover 32, Grommet

9. Cover knob 43, Bushing

3. Retainer 34, Felt

4. Air filter 33, Grommets

6. Idle air screw 36, Choke button
6. Spring 37. Throttle trigger
8, Intaks manifeold 38, Piveot pin

12, Gaskets 39, Return apring
13. Reed valve seat 40. Throttle lateh pin
14, Reed valves 41, Spring

15. Retainers 42, Snap ring

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

24, Choke rod 46, Ignition switeh
a5, Carburstor 47. Dn-off plate
26. Ajr deflector 48, Gaskets

28, Grommet 49, Spacer

29. Throttle rod 1. Brace

30. Air box G3. Muffler shield

45
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3A. Gasket
4, Intake manifold

4A, Gasket

. Gasket

9. Cotter pin

10. Choke rod

11. Carburetor

12, Throttle rod
13. Boot

14. Air filter elemont
10. Snap ring ;
16, Alr filter cover
17. Cover nut

19. Lever guide
20, Guide plnte

22, Compresasion

relense lever

23. Throttle Iateh pin
44, Spring

24, Bonap ring

26. Throttle trigger
27, Throttle shaft
28, Trigger spring
30, Muffler shield
43, Uylinder shield
34, Oiler button
6, Ol pump rod
87, Cholke button
A8, Grommet

A0, Throttle hnndle
40, Bushing

41. DBushing

42. Pump rod stop
44, Reed valve sent
45, Valve reeds
40. Tteed retalner
48, Fuel line

49, Gaslet

hlk. Spacer

52, Spacer

i3, Brace

54, Ignition switeh

hh6. Switch plate

560, Cotter pin

67. Upper lever
elamp

08, Lower lever
clamp

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

reeds (45) is used; reeds are retained on pins moulded in seat by retainer (46), Compression

release and throttle lock mechanism is

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

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

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

Fig. HL51E—View showing carburetor ad-

justment points for models XP-1020, XP-

1020 Automatic and XP-1130. Refer to

exploded view in Fig. HL51B for view

showing idle adjusting screw (5), spring
(6) and intake manifold (7).

CARBURETOR (2000 Model Series). Refer
to Fig. HLS0B for exploded view of Tillotson
model HL261A carburetor used on some 2000
model series. Carburetor used on early pro-
duction did not have the governor valve
(41} Super 2000 is equipped with a model
HL273A carburetor which is similar in con-
struction to the model HL261A.

a6

The governor valve opens at high speed
to ‘@dmil. gdditional fuel, thus preventing
leaning oul and overspeeding.

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

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

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

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

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

separate container Y.-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 o« light oil (up to SAE 30
motor oil).

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

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

CARBON. Muffler and cylinder exhgust
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 o
wooden scraper. Be careful not to damage
edges of the exhaust poris or to scratch
piston. Do mnot run engine with muffler re-
moved.
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i Fig. HL52—Exploded view of Phelon flywheel magneto typical of that used on all models in series. Rotor (flywheel) will differ in design
@ according to type of starter used: refer to REWIND STARTER paragraph in repair section.
| e 20, Rotor

4. Goasket 38, Condenser 45. Rotor key 49, Groammet 52, Crankease
A1, Retainer 46, Breaker polints 42. Ground tab 40, Sleeve 50, Cylinder shield Ot Seal
12, DBreaker hox 47, Cam wiper 43, Terminal washer 47, Spark plug wire S SClamp 55, Brenker box & core
cover 44, Switch lead 48, Terminal G, Tenitlon eoll
REPAIRS
Tool No. Description and Model Usage A-23896  Remover, spider, sun gear, all
TIGHIENING ; TORQUES;, Recommended T ::;ges‘:ﬁ T AT 23678 'il‘l::d:tm-ter bearing, C:series
minimum tightening torques for C-series, XP- " AR MBI
series and 2000-series saws are as follows: L] ]P}lpnzéﬁ?;nn o 4 g T ;ml? XP. oot A 2
Note: All values are in inch-pounds; to find \ i - EMOYAX, { AL ORGEIT 1 ME
maximum tiqh!aning torque, add 20% to A0S :;‘;’J' [ e g m‘ A-23713 s Bml?]. xpc
given values. 5 : - Sprocket holder, C-series.
Q o :’i‘;‘:ﬁ‘"m pingangp, 1ing. all 23725A Plug, planetary bearing; C-
% ’ 3 ies
I 4/40 Reed 1o adapter ............ocnunn 5 A-23950", Remover, piston pin® W/Spirol Bapien.
4/40 Flange bearing, oil pump .......... 5 pin, XP-series. 23726A Plug, planetary drum, C-series.
#£6 Oil reservoir COVEr ........covverens 25 A-23951__/Remover, (piston pin W/Spirol 23913  Plug, ball bearing & seal, XP-
Automatic oiler cam SCTEW .. ........... 70 pin, ‘C-serios: 1130 trans.
8/32 Oiler pump fo drive-case ......... 40 AA-22560 Remover, rotor, C-geries, early 22750  Sprocket locking tool, XP-1130.
8/32 Connecting rod .......c0vuvvununns 55 XP: 23228  Plug, sprocket shaft bearing,
8/32 Condenser SCrew ................. 15 A.24028» Hemover, rotor, late XP-series, XP-1130.
10/32 Connecting rod ......ovvveuers b 70 2000. A-78 Cluteh drum bearing puller, C-
10/32 Starter pulley ........o.cuneaa i 250 A-23762 _ Jackscrew, ball main bearing. series (Snap-On Tool).
10/32 Carburetor air deflector ..... 4. 0. S0 all models,
10/24 Stator to crankcase ......#%... .. .40 28136» Body for A-23762. CONNECTING ROD. Connecting rod and
10/24 High tension lead clamp <75, Sol. .. 25 22820-2 Bearing collar for A-23762. piston assembly can be removed from
10/24 Cylinder shield ...#%%. \..b...u.. 50 93670  Aligning plate, crankshaft, C & crankpin after removing cylinder from
12/94 Fiel 40k v ollens s Bvesis v 80 XP-series. crankcase. Be careful to remove all the
2= 12/24 Muffler cap .......% TP foraS0 24207-1 Aligning plate, crankshaft, 2000.  loose needle rollers from crankcase,
ﬂ 12/24 Muffler to cylinder ............ ...60 A-23858  Fixture, drivecase, 2000. The C model saws are equipped with
) 12/24 Pistol grip bracket ......«4 A" 80 233734 Bearing collar, 2000. 27 rollers whereas the XP models have 81
12/24 Recoil starter assembly ...u. .. 3 ..80 23382  Crankshaft spacer, 2000. rollers and 2000 models have 26 rollers,
12724 BI/SUIOUa. | oceoisiommominss Wons s 80 24210-1 Collar, 2000. Renew connecting rod if bent or twistad,
12/24 Carburetor chamber to crankcase. .80 23233-1 Plug, crankcase seal, allmodels.  or if crankpin bearing surface is scored,
12/24 Reed valve assembly ............. 80 23671  Plug, drivecase seal, allmodels.  burned or excessively wom. Latest connect-
12/24 Drivecase to crankcase ........... 80 23693  Sleeve, drivecase seal, C & XP- ing rods are 1/16-inch wider than early
12/24 GearcoBe COVET & ...i..iceceseasns 70 series. rods (at piston_ph;’ end). The cc;gad neadl;
12/24 Chain quard .......coveveeeennnnn 80 23876 Plug, drivecase bearing, C- roller piston pin bearing can be renewe
12/24 Mounting bracket ................ 80 series & XP-1020. by pressing 011’:: bearing °“‘c°f rod and
12/24 Tdler qear Post ... ................ 80 233912 Plug, drivecass bearing, C. Pressing new bearing in. On C geries saws
1/4-20 Main bearing refainer ........... 80 series. use Homslita speclal tool No; 23234 or equiv:
1/4-28 Check valve caps ......c.cvuunnn 25 233913 Plug, drivecase bearing, XP- E:lent to insiall early type -needle bearing
5/16-18 Handle bar ... 180 1130. in early type rod, or Homelite tool A-23951
3/824 Clutch DUt ..oovennsennnnnnns. 250 23384  Plug, drivecase seal, 2000. 1o Install lats type nsedle ”e“ﬂ‘;‘i‘ Pross =
7/16-24 Rotor (flywheel) nut . ........... 250 23390 Sleeve, crankshaft assembling, lettered end of bearing cage only. On
1/2-20 TAler Gear Rt - - onveenenones . 200 2000. models, usel!-[omehts tool 23874 to 1115.!:1]1
1/2-20 Sprockel S, s BATRN A ! 250 A-24138 Reamer, compression release needle‘ bearing. On all 2000 models use

. 14mm Spark PIUG .. vvveannreeannnnss 250 valve seat, 2000. Homelite Tool No. 24206-1.

} fEhrtchahider ot BT N Sy s 180 23420 Plug, cluich drum bearing, XP- Renew the crankpin needle rollers as a set
1 1020 Automatic, XP-1130. if any roller has flat spots, or is scored or
i SPECIAL SERVICES TOOLS. The following 23139  Plug, cluich drum bearing, C- wom. New needle rollers are serviced in

special service tools are available for C- series, XP-1020. o strip; wrap the strip around crankpin. If
J| series, XP-series and 2000-series chain saws. A-23137  Jackscrew, clutch, 2000. reusing needle rollers, use beeswax or light
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2. Fuel fitting
3. Fuel tank
4. Filler cap
4. Relief valve
6. Gasltet

8. Fuel tank cover

9. Gasket (no longer used)

CHAIN SAWS

. Flexible hose
. Fuel pick-up
. Fuel filter

. Bumpers

. Lock washers (2)
. Beraws (2)

. Crankshaft

. Needle rollers (27)

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

0" ring

Piston rings

. Grommet (Sleeve

now usad)

. Alr deflector
. Muffler body
. Baffle

32. Muffler cap
33. Spark plug
41. Cylinder
20 42, Gasket
43, Crankcase
Seal

TO DRIVE |
CASE n

Fig. HL63—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 d 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 te Fig. HL54 for XP models and to Fig. HL54A
for 2000 model series. w

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

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

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

1. Crankcase 24, Needle rollers (31)

3. Crankshaft seal 27, Gasket

4, Handle brace 28. Connecting rod

6. Filler cap 20, Screws

7. 0" ring 30, Needles bearing

9. Tank cover 31, Piston & pin
10, Tank cover 32, Bnap ring
12. Fuel plckup 33, Piston rings
13, Filter 34. Mufflar studs
14, Flex hose 46, Muffler cap
15, Fuel tank 87. Baffle

16. Fuel tank 39. Muffler body

17. Fitting 40. Spark plug

18, Fitting 42, Spark plug cap
19. Gasket 43, Cylinder
20, 0" ring 40, Idle tube (ses
21. Snap ring 20—Fig, HL51D)
i e A L54—Exploded view showing model XP-1020 and model XP-1130 engine assembly.
St e Model XP-1020 Automatic, model XP-1000 and model XP-1100 are similar, View shows
25. Crankshaft 50. Cylinder shield fuel tank construction for both the direct and gear drive models.
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Fig. HL564A—Exploded view of Super 2000 power head. Other 2000 models are similar
except that pisten is fitted with two conventional 2-cycle type piston rings instead of the
single Head Land type ring. Also, Rulon plastic pin retaining plugs were used on some
models. Note compression release valve (47), release valve spring (49) ‘and spring post

(48).

. Crankease 21, Woodruff key 28, Rod cap nerews A8, Mulfler body

2, Dowel ping 22, Ball bearing 30, Snap ring 4, Self-lockingful
4. Cylinder studs 23, Snap ring 31, Snap ring 46.” Cylinder

4, Crankshnft seal 24. Specinl washers 32, Head Jland ring A%, Compression
17. Gasket 45. Bearing scrows 45, Muffler cover release ¥alve
18, DBall bearing 20, Connecting rod 36. Spark arrester 48. Spring post
19, Needle rollers £7. Needlo bearing 4T, Mufflevinf Ne 19, Spring

240, Crankshnft

able ring end gap is 0.085. Desired ring
side clearance in groove is 0.002-0.003. Ring
end gap on head land ring should be 0.012-
0.022; ring side clearance in groove should
be 0.001-0.004.

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

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

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

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

50, C¥linder gasket

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

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

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

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

Homelite

Reeds should rest against valve seat.
Dirt accumulation beneath reeds

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

Install new bearing retaining screws and
special washers.

Renew needle bearing (all models except
2000 series) in drive case, if necessary, by
removing seal (18—Fig. HL56 or 4—TFig.
HL58) and pressing bearings from casting.
Press new bearing into case and install new
seal with lip on inside. Place large "O"
ring, or gasket on the drive case, place secl
protector (or tape) over keyways, threads
and shoulder; and install drive case on
crankshaft and crankcase. Tighten the re-
taining screws alternately.

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

REED VALVE., (Except 2000 Series). The
reed inlet valve on Models C-5, C-7, C$1
and C-71 is atiached to the carburetor
adapter elbow (3—Fig. HL51) and is serviced
as a complete assembly only. A pyramid
reed valve is used on other models. Refer
to Fig. HL55 for service information on the
pyramid reed valve assembly. When install-
ing new reeds on pyramid seat, thoroughly
clean qll threads and apply Loctite to threads
on screws before installing. Be sure reeds are
centered on seats before tightening screws.

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

Reed lift distamce on models C5, C-7,
C-51 and C71 should be 0.172:0.177. The
pyramid structure reeds on other models
have no reed stops.

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

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

_opening in seat. On all models, be sure the

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

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

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

1, Connsctor 11. Check ball 27. Cover

2. Oil pump plunger 12, Spring 29. Adjusting pin

3“0 ring 13. Gesket 33. Nut

4, Spring 14, Check valve cap B84, Washer

5. Gasket 15, Drive case 35, Thrust washer 40. Clutch springs

6, Oll tank 17. Needle bearing 36, Clutch drum & 41, Clutch rotor (spider)
7. Ol filter 18, Crankshatt seal sprocket assy. 42. Clutch shoes (3 or 6)
8. Oil line 24 Bumper spike 57. Needls bearing 43. Rotor keys

9. Ol fillar eap 25. Gulde bar plata 38, Sleeve 44, Clutch cover
10, 0" ring 28. Guide bar plate 38. Thrust washer 45. Spacer

CLUTCH. All models are equipped with
a dry shoe type clutch. Meodels C-5 and C-51
cnd early production model C-7 use three
clutch shoes; cll other medels 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 preduction model C5 saws and
all other saws will have threaded rotor,
but are not fitted with a spacer between
rotor and shoulder on crankshaft.

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

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

CHAIN SAWS

To disassemble gear drive unii, drain oil
from housing and remove screws (5); then,
pull unit from housing (16). Hold drum (2)
from turning by hand or in a threejaw
chuck and turn sun gear (12) in a clock-
wise direction with Homelite tool No.
A-23696 or suitable spanner wrench, Insert
two Y x 2 inch dowel pins in carrer
(11), hold chain sprocket from turning (use
of Homelite sprocket locking fixture No.
A-23713 is suggested) and turn planet car-
rier in a counterclockwise 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 sedal in with
lip towards, needle bearing with Homelite
tool No. 23726-A.

To remove ball bearing (14) and ring gear
(15) from ‘housing (16), heat finned area of
housing ‘until bearing’can be removed by
tapping housing against bench. Then, heat
housing until ring ‘gear can be removed.
Always be, sure 'to remove bearing first
and Install last with as little heat as
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
& gear transmission as shown in Fig. HL58.
Except for renewal of the crankshaft needle
bearing, transmission can be serviced after
cover (67) is removed.

Fig. HL56 — Exploded view of direct drive clutch of Model C-5 and related parts, Same clutch rotor (spider) and shoe assembly 40,
41 & 42) are used with planetary gear drive shown in Fig. HL57. Rotor is threaded to crankshaft on C-7, C-9 and late production C-5

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

(42) are used on C-9, C-91 and late production model C-7; three shoes are used on C-5, C-51 and early production C-7. Six clutch
shoes are required on all models with planetary gear drive.
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Homelite

Remove this pin If
drive cose does not
have moilng hole

1. Needle bearing 8, Gasket 16. Ring gear

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

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

4. Chain sprocket 11, Planst carrier & gears 18, Adjusting pin
5. Housing cover screws 12, Sun gear 19. Adjusting screw
0. Housing cover 13, Thrust washer 20, Oil filler cap

7. Garlock seal 14, BallBearing 21. Gasket

Fig. HL57 — Exploded view of planetary drive unit that is used on C Series saws. When planetary drive is linstalled, a formica thrust
washer should be installed between drum (2) and clutch rotor instead of steel.thrust washer (39—Fig. HL58).

. Gear housing
4. Oil seal

h. Needle bearing
0, Bushing

7. Oil filter (nuto)
8, Oll line

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

16, Ball bearing
16, Filler eap

17, Gasket

21, Cam serew

22, Gualet

. Spacer

. Ofl pump housing
25, Worm gear

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

41, ldler gear

42, Ball bearing
33, Nut

44, Retnining ring
07. Houslng cover
68, Pipe plug

€9, Nut

70. Washer

71. Clutch cover
72, Qlutch spring
T74. Qlutch splder
74, Clutch shoe

76, Thrust washer
76. Cluteh drum
77. Sleeve hearing

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

NOTE: Effective with model XP-1130 serial
No. 2188219, gear case is venied through
drilled sprocket shaft instead of through hole
in gear cuse. Also, the chain ociler reservoir
is vented through the filler cap instead of
through hole in reservoir. When installing
the late type gear case (Homelite part No,
A63398-B) in model XP-1100 or in model XP-
1130 prior to serial No, 2188219, a new
drilled sprocket shaft (part No. 59277-A) and
vented chain oiler filler cap (part No.
K63717) must also be installed. When in-

gear has 64 teeth.

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

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

crankshaft, See Fig. HL59 and HLE0. Thrust
bearing (75) and clutch drum (76) can now
be removed. Drum sleeve bearing (77—Fig.
HL58) can be removed if necessary. Turmn nut
{33) clockwise lo remove and lift idler gear
assembly (31) off idler post (28). Bearing
(32) can be removed from idler gear after
removing snap rings (30). Remove retaining
ring (34) and pull sprocket gear (35) from
sprocket shaft (27). See Fig. HLEL.

NOTE: Sprocket shaft gear con be 18-
moved without removing idler gear should it
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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.

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

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

NOTE: Spacer (23) is used with a short
(11/16-inch long) worm gear (25) which was
used in some saws. Do not use spocer 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.
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Fig, HL58A—YVYiew show-
ing chain drive sprocket
and manual oiler pump
components removed from
model XP-1100 and XP-
1130 gear case. Refer to
Fig. HL58 for exploded
view of gear case assem-

bly.

3. Gear case

6. Bushing

44. Bracket

49, Bellcrank

50. Thrust washer
1. Check ball

42, Spring

53. Gasket

4. Cap

o, Spacer

6. Washer, inner
§7. Sprocket

8. Keys

0. Washer, outer

Fig. HL&60—View of XP-

1100 transmission with

cover off and clutch/as-
sembly removed,

31. Idler fear
a5, Sprogket gear
Nut

0. Washer

114/ Cluteh »over
T2QMutch spring
%3; Cluteh

T4. Clutch shoa
. Thrustavasher
70, Clutch drum

Fig. HL61—View of gear-

case with clutch, idler

gear and sprocket gear
removed.

Clutch assembly
. Tdler gear assy,
Idler gear post

. Sprocket gear

. Ofl pump (chain)

R -0

CHAIN SAWS

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
using Homelite tool No. 23228, or equivalent.

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

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

[ONUD SI[ALE MOS

- — -




IS rue gy SO Aoy s g

-

CHAIN SAWS

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.
HL&4A for reassembly. Baffle (17) is integral with housing on late production units.

o
it
(§

. Btarter housing
. Btarter rope

. Rewind spring
. Btarter pulley

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

14
15
1
17

. Snap ring

. Starter cup

. Rotating screen
. Baffle

CAUTIO

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

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

=) e L3 13

. Btarter cover
. Rope bushing
. Starter rope

. Rewind spring

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

12.
13.
14,
15.

Thrust washer

Soeket head screw
Overrunning bearing

Flywheél nut

1. Lock washer

17, Inner race for (14)

18. Dlower housing
19. RMotary screan

Fig. HL66 — Exploded
view of rewind starter for

2000 model

series,

Starter for models XP-
1020 Automatic and late
models XP-1020 and XP-

ISP mEaomRuR

1130 is similar.

. Starter cover

Rope bushing
Spring bushing
Starter rope
Hand grip
Insert

. Inner spring

shield

. Rewind spring
. Ouler spring

shield

. Spring lock

. Btarter pulley

. Starter cup

. Retaining washer
. Self locking

SCrew

i. Sawdust shield
. Alir screen

. Fan housing

. Spacer

. Crankshaft nut
. Flat washer

. Pawl stud

. Starter pawl

. Washer

. Pawl spring

. Rotor (flywheel)

Fig. HL64A—Fairbanks-Morse friction shoe

unit is serviced as complete assembly only.

However, if unit has been disassembled,

it must be reassembled as shown. Refer to

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

nut and tighten nut to 200 in.lbs. torque.
Tighten cluteli) spider and nut (69) to «
minimum of 800 in.-lbs. torque and sprocket
nut to 250 in.-lbs. torque.

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

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

All 2000 models, late model XP-1020 and
XP-1130 saws (after serial No. 2359237) and
model XP-1020 Automatic saws are equipped
with a ratchet type starter as shown in Fig.
HLSE6. :

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 C9 drive
case does not have an “L” shaped oiler
passage with a screw plug in the channel,
a new iype drive case must be Installed
to install the oiler kit. The manual chain
oller system Is not affected by installation
of the automatic oiler kit and can be used
to supply exira chain lubricaling oll in
special culting 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. Qil filter (24) can be
cleaned aifter removing cover (28).

AUTOMATIC CHAIN OILER. Models XP-
1100 and XP-1130 gear drive saws are
equipped with an aulomatic chain oiler
system and pump for this system is located
inside the gear case; refer to Fig. HL6I.
Automatic chain oiler pump on direct drive
XP-1020 and 2000 models is mounted on
drivecase behind the chain sprocket and
clutch assembly; refer fo exploded view in
Fig, HLE8.
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REMGVED
FROM SAW

CHAIN SAWS

TION
EMOVE SCREW PLUG
FROM OIL CHANNEL
IK:gRE INSTALLING

Fig. HL67TA—View showing operation of
automatic chain oiler pump. Worm (W)
mounted on crankshaft or sprocket shaft
turns the plunger (P). As the plunger
turns, it is moved back and forth by the
cam groove cut in plunger riding on the
cam screw (C). Flats on piston end of
plunger act as inlet and outlet valve as
the plunger turns past inlet and outlet

ports.
1. Cluteh drum To service pump on gear drive models, m
2, Needle bearing drain chain eil tank and transmission case, -
e then remove, cover (87—Fig. HLS8). Remove
5. Ol seal : retaining ¥ing" (34) and.pull gear (35) from |
T, Worm gear pin 14, Bibow 20, Gasket sprocket haft (27). Unbolt and remove pump
3. }‘LLnrmtuenrh :? ggt:!erl pin :.'n!‘ g;]lr?l screw body, (24) from geagcase. Discard "0 rings |
10, Guidebar ndjusting 17, Pump plunger 25, Ol filter (14) and use newhduring installation. Pump '
pin 18. Expansion plug a5, Gasket plunger (13) ‘can be xemoved from body after [
134, Ofler housing 19, Ol filler cap 20. Cover removing thé ﬂunged bearing (11). |
Fig. HL67—Exploded view of autematic chain oil kit available for Series C chain saws. If necessary’ to remove worm (25), re-
If drive case does not have "L" shaped ciler passage as shown with a screw plugin the move chain| sprocket and spacer (55), push
channel, a new drive case must be installed. shaft' from"gearcase and remove spacer (23)
afd worm (25) from shaft.
NOTE: Spacer (23) is used only with a |
Shiorts (11/16-inch long) worm which was
tsed in some saws. If saw is equipped with
a long (13/16-inch long) worm, the spacer &
is not used. 2 !

, Ol reservoir
.+ Oi1 plckup
Flexible tube
OGasket

Spring

Connector

Qil line

. Plunger (manual)

PENSoReEN

10, "'O" ring

11, Drivecase

12. Seal

13, Needle bearing
15. Filler cap

16, Gashet

17, Check valve cap
18, Gasket

19, Bpring

20. Check ball

21, Cam screw

22, Gasket

24, Flangs bearing
26, Plunger & gear
26. O rings

28. Pump housing
30, Felt seal

Fig. HL&68—Explod

54

. Worm gear
. Thrust washer
. Spike

. Inner plate

. Outer plate

. Inner race

. Sprockst & drum
44. Needle bearing

. Thrust washer

. Cluteh shoes

. Clutch spider

, Cluteh springs

. Clutch cover

. Washer

53, Nut

. Drivecase cover
. Bar adjusting pin

ed view of model XP-1020 Automatic chain ociler pump and related parts; 2000 models are similar except for ball

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

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

bearing main instead of needle bearing. Refer to Fig. HL67A for view showing pump operation.
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MODEL COVERAGE

Chain Saw Design
Model Features
Pt 2 {10 RN R Dt e e e A,C,D,H,J
p BTl Il W s M B,C.,D,H. K
RIAB00AM oicnminniiaakGivaaisa B,C.D.H.L
r R L o A e e e B,C,E.H,L
KLBTO it vv e vacmaresimiarars aremaiareiaias B,C,D,H L
L-BTS: s arans S dassate atareral i B.C.EHL
EEONOEL Wil s i e e e B,C.D.H.K
XEBO0OERM. .\ vsiisissnsies s B,C,D,H,L
3 6 AL o b R e e s Ry e A T A,C,D,H,]
D 5 1 U B,C,D.G,H.L
XLEBONAE: oo aiamnsiominassaass B,C,D,G, H,K
XLB03EAM ...cvvennuvnnnaas B.C.D.G.H.L
T e o s el B,C,F.G,HL

DESIGN FEATURES CODE

A-—Displacement, 4.71 cu. in.; beore, 2 in.;
stroke, 12 in.

B—Displacement, 5.01 cu. in.; bore, 27 in.:
stroke, 1'% in.

C—Pyramid reed type intake valves, 4 stain-
less steel reeds.

D—Conventional type flywheel magneto.

E—Solid state (transistorized breakerless) fly-
wheel magneto,

F—Capacitor discharge (CD) solid state mag-
neto.

G—Decompression valve (Simplex starting).

H—Direct drive.

J— Manual chain oiler only.

K—Aulomatic chain oiler only.

L—Automatic and manual chain oiler.

NOTE: Either a conventional flywheel type
magneto (D) or a later type /Capacitor dis-

charge magneto (F) can“be inslalled @&

service replacement for earlier solid state
(transistorized) magneto (E),

MAINTENANCE

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

CARBURETOR. Except as alternate instal-
lation on model XL-901, Tilloison series HS
dicphragm type carburetors with integral
fuel pump are used. Refer to Fig. HL75 for
exploded view of typical Tillotson series HS
carburetor, and to Fig. HL 77 for exploded
view of Walbro model SDC-9 carburetor
used on some XL-901 units.

For initial adjustment on all models. back
idle speed adjustment screw (see Fig. HL76)
out until it clears throttle stop, then turn
screw in until it contacts stop plus 34-turn

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

=S

1)

Homelite

12

. Fusl nepdle
vilve

. Laever spring

21, Dinphragm
lever

22, Lever pin

d. Pin retadning
HErRW

. Fuel dinphragm
pagkot

. Fuel metering
diaphragm

20, Dinphrengm
cover

. Espansion plug,
amall

28, Retalning ring

20, Channel sereen

. Expansion
plug, lnree

K1, Springs
. Main fuel
needln

. Idle fuel
needle

44, Throttle shalt

35, Throttle return

apring

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

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

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

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

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

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

To set moin mixture odjustment needle,
jom chain in o cut so that clutich slips,
turn main mixture needle in until engine
falters, then back needle out (about Y4-tumn
clockwise) until engine corries 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.

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

THROTTLE
STOP
LEVER

. IDLE SPEED
ADIUSTMENT |
SCREW -~ nig MIXTURE

- ADJUSTMENT
“{LO/SPEED) MEEOLE '

DIUSTMENT.
SPEED) NEEDLE

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

ing speed), speed at which engine runs with
throttle latch engaged can be adjusted by
turning eccentric throttle trigger pivot pin
(26—Fig. HL79 or 24—Fig, HL79A),
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. Throttle shaft

. Throttle return
spring

Idle fuel needle
. Main fuel needle
Frivtion springs
Channel plugs

. Choke detent
spring

R o

. Choke detent ball

B

1), Choke dise

1. Choke shaft &
lever

12, Throttle shaft
clip

3. Fuel screen

4. Fuel pump

diaphragm

Fig. ML77—Exploded

Tillotson carbureto. Inset box at right shows view from bottom of

close off channels used for accelerator pump pulse and fuel passages; accelerator pump
is not used for this series of chain saw engines.

15, Dinphragn
Enaket

1), Fuel puinp eover

18, Throttle diso
i, Moetering

Fig. HL78—Exploded

XL-800 is not equipp

lever (34 and 54) although late model XL-800 has

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; refer to Fig. HL79.

view of Walbro series SDC carburetor; refer to Fig. HL75 for
carburetor. Plugs (6)

diaphragm cover

Expansion piig
40, Expansiow plie

CHAIN SAWS

When servicing Tillotson series HS car-
buretor, refer to exploded view in Fig, HL75.
Slide screen (9) from bore o clean or renew.
Ii passages are choked, plugs (27 and 30)
may be removed for cleaning purposes. Drill
a Va-inch hole through large plug (30) and a
-L.inch hole through small (nozzle) plug (27).
then pry plugs from bores. NOTE: Carefully
drill the holes so as not to damage carbure-
tor body: drill should be controlled so that
it will just break through the plug. Install
new Welch plugs after cleaning carburetor.
Bend diaphragm lever, if necessary, so that
lever is flush with floor of diaphragm cham-
ber.

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

DEPRESS, HERE THEN PUSH
NEEDLE HERE

PRY UP HERE

LOW

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

I

view of air box and handle assembly for early model XL-700, Model
ed with manual oiler pump (items 24 through 31) and operating
provisions for installing same. Model

2. Retaining plates
3. Inlet valve reeds
4. Gasket

]

29, Pump body
. Plunger spring
. Pump plunger

Elbow & . 0" ring
reed seat . Bushing
7. Gasksts ., Oller laver
8. Spacer . Lock spring
8, Fuel tube 7. Throttle latch pin

10. Carburstor assy.

12. Choke rod

13, Cover nut

14, Air filter cover
15. Retaining ring

18, Fllter element

. Handle cover

. Snap ring

. Throttle trigger
. Choks button

. Grommet

. Throttle handle

17. Gasketi . Rubbar bumper
19. Air deflector . Plug (XI1-800)
20. Boot . Plug (XL-800)

21, Throttle rod
24. Check valve

. Gaskat
. Cylinder gasket

25. Oil line 2. Tdle speell screw
26, Connector 53, Grommet
27. Oil line 4. Oil lever

28, Check valve & shait

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

system.
10, Carburetor 28, Spring 37. Compression 4. Choke lever
11, Chole link 20, Throttle lateh pin spring G8hEGhoke shaft
21, Throttle rod 30, Throttle Inteh pin 38, Ol pump body 99, Grommet
22, Grommet 41, Spring 41. Tever clamp G0, Idle speed screw
24, Throttle trigger 43, Oller button 42, Valve lever 62, Bushings
25. Snap ring 34, Oil pump plunger 8. Plote 3. Spacer sleeve
26, Becentrie pin 35, Bhaft "0 ring 447 Alr boxs(throtile 4, Choke hellerank
27, Handle cover A6, Planger 0" ping handle)

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

10, Carburetor

20. Throttle rod

21. Grommat

22, Throttle trigger

23. Snap ring

24. Eccentric pin

25. Handle cover

26, Spring

27. Throttle Iatch

Air box (throttle handle)
Plug, choke rod hole
Plug, cross shaft hole
Plug, choke lever hole
Grommet, choke lever
. Grommet, fuel needle
. Idle stop screw

S
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been removed or damaged, it will be neces-
sary to install a check valve repair kit
(Homelite part No. 65386) using a special in-
stallation tool (Homelite tool No. 24173).

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

MAGNETO. Three different types of mag-
netos cre used, All models except XL-850,
XL-875 and XL-904 are equipped with a
conventional flywheel type magneto. Mod-
els., XL-850, XL-875 and early XIL-904 are
equipped with a transistorized breakerless
magneto. Late model XL-904 units are
equipped with’ a capacitor discharge (CD)
magneto. (Either'the conventional type mag-
neto orithe capacitor discharge magneto are
avgilable 'as complete asgemblies for service
replacement of the solid state magneto. Re-
ler, to "appropriate following paragraph for
service information on each type magneto.

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

SOLID STATE (WICO) MAGNETO. Refer
to Fig. HL82 for exploded view of the golid
state (transistorized breakerless) magneto
used on Models XL-850, XL-875 and early
XL-904. NOTE: Some of these models may
be equipped with service installed conven-
tional flywheel type magneto or later ca-
pacitor discharge type magneto,

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

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

GROUND LEAD

TRIGGER COIL BACK PLATE

( GROUND)

Fig. HL81 — Exploded
view of conventional fly-
wheel type magneto. Coil
clip retaining screw loca-
tion is shown by letter
**B”. Condenser lead and
ignition coil primary lead
are attached to terminal
bleck (28) at "D". Refer
to Fig. HLBZ for solid
state magneto or to Fig.
HL84 for capacitor dis-
charge magneto.

B

. Rotor (flywheal)

Breaker point

set

Clip

Washer

Terminal bloek

Breaker hox

cover

Gasket

Felt retainer

Cover spring elip

Back plate

Crankshaft seal

. Roller bearing

Rotor key

Cofl core

(armature)

Clamp

. Condeaser

. Ignition coil

. Coll retaining elip

. Ground lead

. Ignition switch

. ""ON-OFF"' plate

. Spark plug
terminal

. Spark-plug wire

BURRVBRE BEAY

VO -
u&wooaﬁp

(5]
L=

Fig. HL82~— Exploded
view of solid stare
(breakerless) type fly-
wheel magneto. Refer
also to Fig. HL83. Refer
to Fig. HL81 for ‘conven-
tional type magheto or to
Fig. HLB4 for capacitor
discharge magneto.

23, Retor(flywhesl)

24. BagK plate &
trigger coil
assembly

25. Crankshaft seal

27, LCondanser & swilch

30, Dust eap

32. Roller bearing

33. Rotor key

35. Spark plug wire

36. Spark plug
terminal

37. Ignition switch

38, 'ON-OFF"' plate

39, Ground lead

40, Coil core
(armature)

41. “D'" washer

42, Nylon clamp

45, Coll clip

46. Ignition coil

Fig. HL83 — Drawing
showing points for ohm-
meter test lead connec-
tions for checking solid
state magneto trigger
coil, condenser and switch
box. Refer to text for
procedure and specifica-
tiens,
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To test the ignition coil, disconnect the
wires at terminal (42) and test coil accord-
ing to tester procedure. Specifications for
testing ignition coils are given on page fol-
lowing FUNDAMENTALS section of this
manual.

Renew the ignition coil if found faulty and
again check for spark. If no spark then
occurs or if ignition coil checked OK, pro-
ceed as follows:

Remove the flywheel and again check
for broken or frayed wires. If no defect
is noted, remove the screw attaching con-
denser to magneto back plate and be sure
condenser is not touching back plate or
other ground. Push « pin through the con-
denser lead and using condenser tester,
check for short, series resistance and ca-
pacity; condenser capacity should be 0.16-
0.20 mid. If condenser is faulty, renew the
switch box and condenser assembly. If con-
denser tested OK, proceed as follows:

Disconnect/¢oil primary (D—Fig. HLB2) at
terminal afd,disconnect switch box ground
lead (see Fig. HL83), Remove the screw at-
taching cendenser to, back plate and be
suré 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 chmmeter to the
two leads: Meter should read either be-
tween /1 .megohm and infinity or between
5 and \25 ohms; with chmmeter leads re-
versed, reading should be oppesite that of
Preceding test. That is, if fixst reading ob-
{ained” was 525 ohms, second reading
should be 1 megohm to infinity, If ochmmeter
readings are not as specified, renew the
swilch box and condenser assembly. If
switch box tested OK, test trigger coil as
follows:

Connect one chmmeter lead to connector
between switch box and trigger coil and
other ohmmeter lead to back plate (ground).
Reading should be either between 0 to B85
ohms or between 85 and 150 ohms. Reverse
the leads; second reading on ohmmeter
should be opposite first reading. That is,
it first reading was in specified range of
0-85 ohms, second readng should be with
range of 85-150 ohms. Then, connect the
ohmmeter leads to unused terminal of trig-
ger coil and to magneto back plate. Ohm-
meter reading should then be 20 to 26 ohms.
If trigger coil does not test within specifi-
cations, renew the magneto assembly.

When reassembling magneto, check back
plate and remove any sharp edges, especi-
ally where wires may contact the back
plate. Be sure the “D" washer (41—Fig.
HL82) securing the plastic clamp (42) is
correctly positioned. Be sure all leads are
in place and that terminal connection (42)
is parallel with armature core. Be sure the
back plate is clean and check all screws
for tightness.

CAPACITOR DISCHARGE (CD) MAGNETO.
Refer to Fig. HLB4 for exploded view of the
capacitor discharge {CD) magneto used on
late model XL-904; magneto is also avail-
able as service replacement of solid state
magneto used on models XL-850, XL-875 and
early XL-904.

NOTE: Refer to page 86 for explanation of
magneto operation.
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METAL OBJECT ACROSS TRIGGER

TRANSF. TERMINAL
TRIGGER POLE PIECES

, GROUND CONNECTION /

GEN. TERMINAL

Fig. HL84 — Exploded
view of Phelon capacitor
dicharge type magneto
first used on model XL-
904 and available for
service replacement of
magnetos used on models
XL-850, XL-875 and early
XL-904.

. Connector to "'Gen."”
terminal

Connector to “"ON-OFF"'
Magneto rotor (flywheel)
Dust cap

Tgnition module

Back plate

High tension wire &
terminal

Transformer coil
Generator caoil &
armature

prprrn @

i o

Fig. HL85—Drawing showing volt-ohmmeter connections to ignition module (3—Figq.

HL84) for checking module. It should be noted that this is not a conclusive test and

module should be remewed in event of npegnhlllra when other magneto components
test :

The capacitor discharge magneto can be
considered OK if spark will jump a 3&-inch
gap when turning engine at cranking speed:
If magneto fails lo produce spark, “service
consists of locating and renewing imopera-
tive unit; no maintenance is necessary.

To check magneto with. yolt-chmeter, pro-
ceed as follows: Remove starter Housing and
disconnect wire from ignition switch. Check
to be sure there is no continuity through
switch when in "ON" position to" be sure’ a
grounded switch is not cause ofitrouble and
inspect wiring to be sure it is not shorted.
CAUTION: Be sure that storage capacitor is
discharged before touching connections; flip
ignition switch to "OFF" position or ground
switch lead (S).

Resistance through secondary (high ten-
sion) winding of transformer coil should be
2400 to 2900 ohms and resistance through
primary winding should be 0.2-0.4 ohms.
Connect chmmeter leads between high ten-
sion (spark plug) wire and ground, then be-
tween input terminal and ground. If trans-
former coil does not test within specifica-
tions, renew coil and recheck for spark
at cranking speed. If mogneto still does not
produce spark, check generator as follows:

Remove rotor (flywheel) and disconnect
lead from generator to generator (G) terminal
on module (3) and switch lead (S) at ignition
gwitch, Connect negative lead of ochmmeter
to ground wire from generator and the posi-

tive lead of chmmeter to generator (G) wire.
The ochmmeter should register showing con-
tinuity through generator. Reverse leads from
chmimeter; chmmeter should then show no
continuity (infinite resistance) through gen-
erator, Renew generator if continuity is
noted with ohmmeter leads connected in both
directions. A further check can be made
using voltmeter if continuity checked cor-
rectly. Remove spark plug and reinstall rotor
leaving wire (G) from generator discon-
nected. Connect positive (red) lead from volt-
meter to wire (G) from generator and nega-
tive (black) lead of volimeter to magneto
back plate; wires must be routed so that
starter can be reinstalled. A firm pull on
starter rope should spin engine at about
500 RPM and voltmeter should show mini-
mum reading of 4 volts. If both generator
and transformer coil tested OK, a faulty igni-
tion module (3) should be suspected.

A partial check of ignition module can
be maode using ohmmeter. With ochmmeter
set to R X 1000 sccle, connect positive (red)
lead of ohmeter to module terminal marked
"Gen."” and negative chmmeter lead to mod-
ule ground connection (see Fig. HL85). An
instant deflection of chmmeter needle should
be noted:; if not, reverse ochmmeter leads and
observe needle. If no deflection of needle is
noted with chmmeler leads connected in
either direction, medule is faulty and should
be renewed. If needle deflection is observed,

Homelite

select R X 1 (direct reading) scale of ohm-
meter and connect positive (red) lead to
module terminal marked “Gen.” and place
negative (black) lead against terminal
marked “Trans.”. Place a screwdriver across
the two ftrigger poles (see Fig. HL85): the
ohmmeter needle should deflect and remain
deflected until the chmmeter lead is released
from the module terminal. If the desired re-
sulls are obtained with ohmmeter checks,
the module is probably OK; however, as this
is not a complete check and other magneto
components and wiring check OK, renew
module if no ignition spark can yet be
obtained.

LUBRICATION. Engine is lubricated by
oil mixed with fuel. Thoroughly mix oil and
gasoline in separate container. Mix Y4-pint of
Homelite motor oil, or a good grade non-
detergent SAE 30 motor oil, in each gallon
of reqular gasoline,

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

The ¢lutch 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 sheuld be cleaned periodically to pre-
vent loss of power due to carbon build up.
Remove muffler cover and baifle plate and
scrape muffler free of carbon. With muffler
cover removed, turn engine so that piston
is at top dead center and carefully remove
carbon from exhaust ports with wooden
scraper. Be careful not to damage the edges
of exhaust ports or to scratch piston, Do
not attempt to run engine with muffler baf-
fle plate or cover removed.

REPAIRS

TIGHTENING TORQUE VALUES. Tighten-
ing torque values for XL-700 through XL.904
models are as follows: Note: All values are
in inch-pounds; minimum torque value is
given. To find maximum torque value, add
20% to value given,

4/40 Quter spring shield ............... 5
4/40 Reeds to seat ...... S e T e IO 5
4/40 Flange bearing, oil pump .......... 5
6/32 Automatic olier pump .....ivuvennn 20
B/32 Connecting rod ....vvivuiiinnersns 55
8/32 Reed—elbow assembly .......... .40
8/32 Throttle handle cover ............. 40
8/32 Coilto back plate ......c.vvuvures. 20
10/32 Manual ofler .. ...:seevs e abs 30
10/32 Pulley to fan housing ............. 50
10/32 Screen to Tofor . .vvvnenseeesrsrens 50
10/32 Carburetor to elbow .............. 50
10/32 Muffler ‘cap: . .iinuiivs e asniass s 30
10/32 Bearing retainer ................. 55
12/24 Handle bar bracket .............. 80
12/24 Back plate to crankcase........... 80
12/24 Back plate to cylinder ............ 80
12/24 Starter housing ............i0.ess 80
12/24 Air filter bracket ........ccuoiveen. 80
12724 WRIHBEr BOAY, . . sceiniin o v eiieloiait 80
12/24 Carburetor chamber .............. 80
12/24 Pawl studs to rotor . ........00euns a0
1/4-20 Handle bar to bracket .......... 100
1/4-20 Handle bar to crankcase ........ 100
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87. Rotor (flywheel) 101. **0" ring

key 102. Gaskst
54, Platon & pin 103. O1l pick-up
55. Snep ring lina
56. Piston rings 104, Ofl filter
57. Connecting red 105. Washer
68. Needle bearing 106. Cap

Gasket (same a8

59, Needle rollers 107.
49—Fir. HL.78)

60, Crankshaft
G1. Ball bearing
62, Bearing retaining

acrews
3. Lock washera 53
G4, Snap ring
5. Back plate

gasket 54
G66. Of1 filler cap
7. Gasket
(8. Fuel filler cap
(0, Gasket
70. Rellef valve
71, Fuel plekup
72, Wilter element
78. Flexible line
74. Crankcase &

tank nssy.
75. Gashet
76. Cap plug
17. Crankshaft seal 56
78, Pipe plug
81. Elbow fitting
82, Fuel line
83, Gulde bar ntuds
84, Stud retalners

(threaded Inserts)
85, Gasket
80 Cam merew -,
R7. Gasliat 0
88, Automatle oller
pump housing i

80, Felt aeal

0. Worm gear 108. Gaaket (same as

02, Pump plunger 51—Fig. HL78)
gear 111, Cylinder

7. Chain oll 112, Spark plug
filter 115. Muffler body

08. Oll line 117. Baffle

99, Connector 118, Muffler cap

100, OI] tube 119, Shoulder screws

2/ €0

W;"

1z

Fig. HLB6—Exploded view of typical engine assembly,
(items 85 thrcugh 93). Note that to remove the guide

tank assembly (74); do mot attempt to unscrew the studs. Refer to Fig.
valve. Fig. HL89 shows later type crankcase with remoyable f

3/8-24 Clutch nut ..ivuveriensasesasnes 150
3/8-24 Botor NU ..uuvasvssnnssscnnsnes 150
1/4-28 Cylinder nuls ,...oovneroserasns 100
14MM Spark plug ..ovvenvineas R ST 250
Clutch spider or plate ...... R 180

RECOMMENDED SERVICE TOOLS. Special
tools for servicing models X1L-700 through XL-
904 are as follows:

Tool No, Description & Model Usage
23887  Shim, magnelo air gap, all mod-
els except with capacitor dis-
els except with capacitor dis.
charge magneto.
24306  Shim,capaciter discharge mag-
neto air gap.
23955 or Flug, connecting red bearing in-
23855-1 stallation, all models.
A.23137  Jackscrew, crankshaft and bear-
ing, XI-700 and XL-901 only.
A-23965  Jackscrew, crankshaft and bear-
ing, all models, except XL-700
and XL-801.
23136 Jackscrew body, model XL-700
only.
23138-1 Jackscrew body, all models ex-
_ cept XL-700 and X1-901.
23136-2 Juckscrew body, model XL-801
only.
22820-3 Collar, main bearing installation,
models XL.700 and XL-901 only.
228204 Collar, main bearing installation,

all models except X1-700 and XL-
80l.

23759

23871

23072
23857
A-23696

A23934

A-23841

A-23B41-A

A-23860

23819

23420

23856
A-23862

23848-2

A-23951

|
[P
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Some meodels are not equipped with automatic chain ociler pump assembly
bar studs (83), the stud retainers:(84) must be unscrewed from crankcase and
HLBSA for XL-903 and XL-904 models with compression relief
vel tank and with sawdust shield used in place of gasket (85).

Sleeve, crankeasa seal protector,
models XL-700/and XL-901 only.
Sleeve, crankc&se seal protector,
all models Jexcept XL-700 and
XL-g01.

Sleeve, . crankcase seal installa-
tion, @ll models.

Plug, crankcase seal installation,
all models.

Wrench, clutch spider, all models
with garter spring type clutch.
Wrench, clutch plate, all models
with late compression spring
type cluich.

Wrench, bar stud retainer re-
mover, models XL-700-800-850-200.
Wrench, bar stud retainer re-
mover, models XL-870-875-901-903-
904.

Puller, flywheel (magnete rolor),
all models.

Plug, sprocket bearing, models
XL-700 and others with small di-
ameter bearing.

Plug, sprocket bearing, models
with large diameter bearing.
Plug, back plate bearing and
seal, all models.

Jackscrew, back plate bearing,
all models.

Anvil, back plate bearing, all
models.

Remover, piston pin, piston with
with Spirol pin.

226828  Pliers, piston pin snap ring, all
models except with Rulon plastic
pin retaining plugs.

23846-1 Anvil, crankshaft installation, all
models.

238462 Anvil, back plate bearing, all
models.

24006-1 Aligning plate, crankshaft instal-
lation, all models.

24304  “Pozidriv" screwdriver bit.

24230  “Pozidriv"’ hand screwdriver.

CYLINDER. The cylinder bore is chrome
plated. Renew cylinder if chrome plating
is womm away exposing the softer base
metal.

To remove cylinder, first remove the
blower (fon) housing, corburetor and air
box (handle) assemblies and remove the
screw retaining magneto back plate to fly-
wheel side of cylinder. The cylinder can
then be unbolted from crankcase and Te-
moved from the piston.

COMPRESSION RELIEF VALVE. Models
XL-203, XL-903E, XL-803EAM and X1-904 are
equipped with a compression relief (decom-
pression) valve. The poppet type relief valve
iz mounted in a port adjocent to exhaust
port' as shown in Fig. HL86A, The valve is
opened throttle lock plunger is depressed
to lock position. If valve fails to close when
throttle lock plunger is released, either re-
move valve and clean using a carbon sol-

)
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i35, Cylinder

. 8Spark plug

ii8, Gasket

;9. Relief valve
70. Copper washer

Fig. HLBAA—XL-903 and XL-904 medels
are equipped with a compression relief
valve (69).

vent or renew the valve assembly. Copper
sealing washer is available separately.

PISTON, PIN AND RINGS. Except for late
model XL-875, all models are equipped with
piston fitted with two pinned compression
rings. Desired ring side clearance in groove
is 0.002-0.003; renew the piston if side clear-
ance in top groove with new ring is 0.0035
or more. Recommended piston ring end gap
is 0.070-0.080; maximum allowable ring end
gap is 0.085. Piston, pin and rings are avail-
able in standard size only. Pin and piston
are available, fitted set only.

Late model XL-875 is equipped with pis-
ton having a single head:land type ("L"
shaped) piston ring with ring locating pin.
Ring end gap at outer edge of ring with
ring in cylinder bore should be 0.010-0.020.
A 1ing end gap of more than 0.020 would
indicate ring is worn and should be re-
newed. Ring side clearance in groove can
be measured only at flat side of ring (side
away from closed end of piston). Desired
side clearance in ring groove is 0.001-0.004.
NOTE: Piston with head land ring should not
be used to renew early model XL-875 piston
with two pinned rings unless a new unworfi
cylinder is also installed.

Ditferent methods of retaining piston pin
have been used, Early models were equipped
with piston fitted with nonremovable Spirol
pin through pin boss at exlicust side of
piston and a Waldes Truarc smap ring at
intake side. Later models and service re-
placement piston for early miodels utiligena
nonremovable snap ring at exhaust side of
piston instead of the Spirol pin. A third
method of retaining pislon pin \is  using
“Rulon” (thermal plastic) plugs that snap
into pin bere of piston at end of piston pin.

To remove piston pin retained with snap
ring at intake side of piston, remove the
snap ring using special pliers (Homelite tool
No. 22828). On early type piston with Spirol
pin at exhaust side, push piston pin out to-
wards intake side using slotted remover
(Homelite tool No, A-23851), On models with
snap ring at exhaust side of piston, insert
a ih-inch diameter rod through snap ring
and push pin from piston. On models with
“Rulon” retaining plugs, pry the plugs from
piston, then push pision pin out.

When installing piston pin, be sure closed
end is towards exhaust side of piston (away
from piston ring locating pin. On meodels
with snap ring at intake side of piston (all
models except those with “Rulon” plugs), in-
sert snap ring using special pliers; sharp

Homelite

Fig. HLB7—View showing different clutches used on XL-700 through XL-904 series of

saws. Refer to Fig. HL88 for assembly of late type (views A & B) clutch shoes (21)

and springs (19).to clutch plate (20 or 24). Clutch shoes should be renewed in com-

plete sets only to maintain balance of clutch assembly, On models XL-901 and late

XL-700, clutch.construction is as shown in View A", Early model XL-700 clutch is shown

in View "D". Models XL«870, XL-875 and early XL-800 use clutch shown in View "C".
All other models have clutch as shown in View "B".

16, Needle roller

H.“Inner guide bearing
plate 17, Inner race
N, Outerpuide 18. Inner thrust
plate washer
11. Cluteh’cover 19, Clutch spring
12. Crankshaft nut (Inte)
13.0P1Iat washer 10A. Cluteh spring
14, Outer thrust (early)
Weasher 20, Cluteh plate
15, Cluteh drum fata)
Lmprooket 20A. Cluteh spider
(early)

edge of snap ring must be out and locate
end gap towards closed end of piston. On
models with "Rulon” plugs, use new plugs
when reassembling piston to connecting rod.

CONNECTING ROD. Connecting rod and
piston assembly can be removed after re-
moving cylinder from crankcose. Be careful
to remove all of the 28 loose needle rollers
when detaching rod from crankpin.

Renew connecting rod if bent or twisted,
or i crankpin bearing surface is scored,
burned or excessively wom. The caged
needle roller piston pin bearing con be re-
newed by pressing old bearing out and
pressing new bearing in with Homelite tool
No. 23855 or 23855-1. Press on lettered end
of bearing cage only.

It is recommended that the crankpin
needle rollers be renewed as a set when-
ever engine is disassembled for service.
Stick 14 needle rollers in rod and the re-
maining 14 needle rollers in rod cap with

21. Cluteh shoe 24, Cluteh plate
(lnte) (late)
21A. Cluteh shoe 25, Outer thrust
(enrly) washer
+t, Clutch cover 20, Inner race
(late) 27. Inner thrust
22A. Cluteh cover washer
(early) 28, Cluteh drum &
23. Soeket hend asprocket
BOrews 20, Needle roller
23A. Button head hearing

BCTeWs

light grease or beeswax. Assemble rod to
cap with match marks aligned and with
cpen end of piston pin towards flywheel
side of engine. Wiggle the rod as cap re-
taining screws are being tightened to align
the fractured surfaces of rod and cap.

CRANKSHAFT. Flywheel end of crank-
shaft is supported in a roller bearing in
magneto back plate and drive end is sup-
ported in a ball bearing located in crank-
case. End play is controlled by the ball
bearing.

Henew the crankshaft if the flywheel end
main bearing or crankpin bearing surface
or sealing surfaces are scored, bumed 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.

CRANECASE, MAGNETO BACK PLATE
AND SEALS. To remove the magneto back
plate, first remove the blower (fan) housing,
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Fig. HL88—To install late type clutch shoe

and spring, place spring between shoe and

plate as shown, hook shoe onto plate and
push shoe down into place.

flywheel and (except on model XL-850)
breaker point assemblies. Loosen the cyl-
inder retaining stud nuts on flywheel side
of engine to reduce clamping effect on
back plate boss, then unbolt and remove
the back plate assembly from crankcase.

To remove crankshaft from crankcase,
first remove the cylinder, connecting rod
and piston assembly and the magneto back-
plate as previously outlined. Remove the
drive clutch assembly and, on models so
equipped, the automatic chain ociler drive
worm and pump from drive end of crankcase
and shaft. Then, remove the two ball bear-
ing retaining screws (62—Fig. HLBE) from in-
side of crankecase and remove the crankshaft
and bell 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 0.005 thick reeds
are retained to the metal pyramid seat by
retaining plates and screws.

On later models the pyramid seat is of
"Delrin” plastic and the 0.004 thick reeds cxe
located by pins moulded in the seat. The
reeds are held in place by a moulded re-
tainer that also serves as a gaskel between
reed seat and crankcase. Reeds for the pre-
vious diecast metal seat are 0.005 thick
whereas reeds for the late type “Delrin”
seat are 0.004 thick. Do not attempt to in-
terchange reeds between metal and "Delrin”
type seats.

When installing latest type intake elbow
and “Delrin” seat assembly, insert reed re-
tainer into crankcase first. Stick reeds to
seat with oil, then insert seat with reeds.
Also, it is important that the special shoulder
type retaining screws be installed.

CLUTCH. Early models XL-700 and XL-800
were equipped with a six-shoe clulch as
shown in the exploded views (C & D—Fig.
HL87). All later models are equipped with
a three-shoe clutch as shown in views A &
B.
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Fig. HLB9—Exploded view showing automatic” chain oiler pump, manual and automatic

oiler pick-ups, crankcase and oil reservoir, and fuel tank. Automatic oil pump plunger

{47) and pump body. (43) are availoble as o matched set only. Plug (34) is used to

seal opening when saw is not equipped With manual chain oiler; plug (37) and washer

{34) are used on-models not equipped with automatic chain oiler. On lare models, fuel

tank cover (25)/is sealed to crankcase and chain oil reservoir with gasket (24); early
units were equipped with integral epoxied unit.

15. Chain oll eapy 25, Eus) tank

-
165, Gasket 24, Tapkicover
17. Fuel tufk eap HETRwE
18, Gaskel 2R Garsket
20. Pigksup hed 200 Cap
21, Fueldiiger 32, ‘Sstw dust shield
a2 M Flakible line 330 Crankshaft senl
2% Qeankcuse 3. Plug
44, Gnsket S0, Sealing washer

a5, Plug

To. remove either the early or late type
clutch, proceed as follows: On models with
cluteh outside of chain first remove screws
retaining clutch cover (22 or 22A) to clutch
spider (24 or 24A) and remove cover. Un-
screw the clulch spider from crankshaft
using a spanner wrench (Homelite tool No.
A-23696 for early type or No. A-23934 for
late type clutch), The clutch drum, bearing
and inner race can then be removed from
crankshaft.

On models with clutch inside chain, re-
move nul from drive end of crankshaft and
slide clutch drum and inner race from shait.
Then, using spanner wrench (Homelite tool
No. A-23696 for early type or No. A-28834
for late type clutch), unscrew spider from
crankshaft.

To disassemble early type cluich, remove
the two cluich springs (18A), then remove
shoes from spider. On late type clutches, pry
shoes (21) from clutch plate (20 or 24) with
a screwdriver; place shop towel over clutch
assembly to keep springs (18) from flying out
as shoe is removed.

a0,
40,

Elbow 47. Fump

Fuel line genr/plunger
. Ol pump enm 48. Flanged bearing
. Gasket 40. Serews
. Ol pump body 62, Ol plek-ups
. Felt aenl 53. Flexible oll lines
. Worm gear 4. Connector
. Pump retaining G, Ol line tube

serews 7. Gasket

08, 0" ring

Fig. HL90—Schematic diagram of auto-
matic chain oiler pump operation. Worm
gear (W) on crankshaft drives (rotates)
pump plunger (P), Cam cut in plunger
rides against cam screw (C) causing plun-
ger to move back and forth as it rotates.
Flat on plunger acts as a valve as it opens
intake port on downward stroke and out-
let port on upward stroke.
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When reassembling early type clutch, be
sure the identifying marks on the shoes are
all to same side of the assembly. To reas-
semble late type clutch, refer to Fig. HL8S.

CHAIN OILER. Saws may be equipped
with a manual chain oiler pump only, with
both a manual pump and an cutomatic
chain oiler pump or with an automatic
chain ociler pump only; refer to design fea-
tures listing. On model XL-B00 starting with
serial No. 2201258 and on other models with
automatic oiler only, the crankcase and oil
reservoir are drilled and tapped so that a
manual chain oiler pump can be installed if
so desired.

The manual ciler pump is installed as
shown in Fig. HL78 or Fig. HL79: these
illustrations show exploded view of the
pump assembly. Usually, service of the
manual pump consists of renewing the
plunger and shaft “O" rings.

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. HLS0
for operational diagram of pump and to
Fig. HLB9 for exploded view of pump as-
sembly.

REWIND STARTER. Refer to Fig. HL91
for exploded view of the raichet type re-
wind starter used on early models and to
Fig. HD92 for late type starter. To disas-
semble starter after removing fan housing
and starter assembly from saw, proceed as
follows:

On models with slotted rope pulley, pull
rope fully out, hold pulley from turning and
pry knot end of rope from pulley. Allow
pulley to rewind slowly.

On models without slot in pulley, pull
rope outward a short distance, hold rope,
pry retainer from starler handle ‘and, untie
knot in outer end of rope. Allow pulley to
rewind slowly,

Then, on all modelg, remove the socket
head screw, flat washer /cup and_ rope
pulley. CAUTION: Be careful not (lo dis-
lodge rewind spring while removing starter
cup and pulley as the rapidly uncoiling
spring could couse injury. Rope bushing,
starter post bushing, and/or rewind spring
bushing in housing should be renewed if
Worn.

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

Reassemble starter using exploded view
in Fig. HL91 or Fig. HL82 as a guide. Pre-
wind spring about 24 turns.

Fig. HL91 — Exploded

view of ratchet type

starter used on early
models. Refer also to Fig.
HLY2.

2. Btarter housing
3. Rope gulde

4, Starter rope

7. Plastic disc

8. Rewind spring
8. Plastic disc

10. Rope pulley

11. Starter cup

12, Flat washer
13. Screw

Homelite

Fig. HL92—Exploded view of late type starter. Note that fan housing (4) has renewable

starter post bushing (6) and rewind spring bushing (7). Also, pulley and starter cup are

an integral unit (14). Separate spring lock (16) and spring lock bushing (15) are used,
Screen (1) and attaching clips (2) are optional equipment.

1, Screen B,
3, Fasgtener clips 9.
3. Hex head screws 10,
4, Fan housing 11
7. Rope bushing
6, Starter post ;
bushing 12.
7. Rewind spring 14,
bushing

Starter rope
Handle
Rope retainer

. Inner spring

shleld

2. Rewind spring

Outer spring
shield

14.
15,

Starter pulley
Spring lock
bushing

. Spring lock

. Retaining washer
. Hex head scraw

. Flywhee! (rotor)

nut
Lock washer

21,
22.
23,
24,
a5,
o6,
27+
2B,

Flat washer
Lock nuts
Rotating screen
Pawl studs
Starter pawls
Washers

Pawl springs
Flywheel {rotor)
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MODEL COVERAGE

CHAIN SAW DESIGN
MODEL FEATURES
WLAMOL: vivavirsimns sron i vararsriramsa ACDGH]
A [ e e R O PP B.C.D,FH]
XL-102 Automatic .............BCDGHK
2 o e R o S P B,C.D.FHK
R R I S vy s oo moa alerains fei e B.CDFHK
416 P o e BCEFHK
RO ol s cvannmie sk B.CEFHK

DESIGN FEATURES CODE

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

B—Displacement, 3.5 cu. in.; bore, 1} in.;
stroke, 1% in.

C—Pyramid reed type intake valve, 4 reeds.

D—Equipped with conventional flywheel
type magneto.

E—Equipped with solid state (transistorized
breakerless) flywheel magneto,

F—Equipped with compression release.

G—Without compression release.

H—Direct drive.

J—Manual chain oiler only.

K—Auwtomatic and manual chain oiler.

MAINTENANCE

SPARK PLUG. A Champion CJ-6 "ban-
tam” spark plug is used in all models. Set
electrode gap to 0.025. Tighten plug to
torque of 250 inch-pounds.

CARBURETOR. A Walbro model SDC-1
or model SDC.12 carburetor is used on all
models, The diaphragm type carburetor also
incorporates a diaphragm type fuel pump
and a diaphragm type accelerator pump.
Fig. HL100 shows carburetor adjustment
points; refer to Figs. HL101 and HL102 for
exploded views of carburetor. Model SDCA
and SDC-12 carburetors are alike except for
accelerator and fuel pump covers, fuel pump
gasket and choke shaft.

For initial adjustment of carburetor, refer
to Fig. HL100 and proceed as follows: Back
out the idle speed screw (IS) until it clears
throtile shaft crm and gently close both fuel
mixure needles (LO and HI). Open idle fuel
needle (LO) about % to 1 turm and open
main fuel needle (HI} 1 to 1% turns. Tumn
idle speed screw (IS) in slowly until it con-
tacts throttle shaft arm, then continue tum-
ing screw in 1%2 turns. Note: Flip throtile
trigger when {umning idle speed screw in:
a sharp click will be heard when screw is
in far enough to coniact throttle shaft arm.

Make final carburetor adjusiment with en-
gine warm and running. Adjust idle speed
screw so that engine is idling at just below
clutch engagement speed; do not try to
make engine idle any slower than this. Ad-
just idle fuel needle for best engine idle
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performance, keeping the mixture rich as
possible (turn needle out to richen mixture).
If necessary, readjust idle speed screw. Ad-
just main fuel needle while engine is under
locd cutting wood so that engine runs at
highest speed without excessive smoke.
The carburetor can be unbolted and re-
moved from adapter (37—Fig. HL103) after
removing air filter cover, filter and cover

Fig. 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
aother carburetor parts.

o lagses 25. Gasket

18, @arburetor body 26, Inlet valve

90, High speed needle 27, Lever pin

21, Idle fuel needle 28, Inlet lever

22, Lever pin scrow o, Metering spring
23, Diaphragm cover 30, Idle passage plug
24, Diaphragm 31. Main channel plug

Fig. HL100—View with air filter removed

showing carburetor adjisting points. Early

model air box ‘and idle speed screw have

5/16-18 thread: late models have 5/16-24

thread for. more accurate idle speed ad- §
justment.

HI, High speed neadle
18, Idle speed acrew
LO. Idie fuel needle.

1

15

18

18 17

Fig. HL101—Exploded view of Walbro SDC-1 carburetor assembly except for metering

diophragm, lever and inlet valve assembly; refer to Fig. HL102 for exploded view of these

parts, Note that throttle shaft (1) extends through accelerator diaphragm (4]} and cover
(3). Model SDC-12 is similar.

8. Fuel screen 7. Throttle valve (disc) 15. Choke valve (disc)
1. Throttle shaft 8. Foel pump diaphragm 16, Detent ball

2. Return spring ‘9. Gasket 17. Detent apring

3. Pump cover 10, Pump cover 18, Carburetor body
4. Accelerator diaphragm 11. Elbow fltting 19, Springs

5. Spring 12, “E” ring 20. High speed needls
6. Limiting plug 13. Choke shaft 21. Tdle fuel needle

14, Idle air jet
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Fig. HL103—Exploded view of throttle handle, air box chain oiler tank assembly and re-
lated parts. When cementing new gasket (28) to crankcase (29), insert reed valve re-
tainer (40) in crankcase opening to align gasket. Fuel\tank is vented to. carburetor
chamber in air box through vent valve {27). Refer/to Fig. HL103A for late type intake
manifold (37) installation. Oil reservoir cover is separate from throttle handle on late

models; refer to Fig. HL103B.

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

4, Filter element 24, 1dle speed stop serew
5. Bracket 27, Fuel tank vent
(i, Throttle Inteh 28, Gaslet

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, Throttlarod

13, Oll tank cap 35, Carburetor

14, Gasket 30, Gaskets:

15. Oil filter 37, Intake manifold
10, Flexible tube 48, Gasket

17. Gasket 39, Reéd valve seat
18. Plug 40, Reed retalner
19, Check valve 41, Valve reeds
20, Ground lead 42, Heat insulator
21, Ignition switeh 43. Fuel tuba

22, Spring

retaining bracket (5). Pry fuel line from
inlet fitting and disconnect choke rod. Tilt
carburetor and pull adjusing screws from
grommet in air box, unhook throttle rod
from throttle lever and remove the carbure-
tor. Remove the heat insulator (spacer) (42)
and gaskets (36).

Refer to exploded views in Figs., 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 throtile disc and the “E*
ring (12) from throttle shaft and remove shait
from carburetor. After reassembly of inlet
valve (26) and diaphragm lever (28), lever

Fig. HE103A — View
showing late. type intake
manifold (37A) installa-
tion.. One gasket (36A)
is_used instead of two
gaskets (36 — Fig. HL-
103) and spacer (42—
Fig. HL103) previously
used, Late type manifold
is available with installa-
tion kit for earlier mod-
els.

Fig. HL103P — Oil rank
cover (48) is sealed to
throttle handle (12A)
with gasket (47) on later
models. An oil tank re-
pair (gasket) kit is avail-
able for resealing epoxied
cover on earlier models.
Idle speed adjusting
screw (26A) on late
throttle handle has 5/16"-
24 thread for more ac-
curate idle speed adjust-
ment. Grommet (10A) is
used to seal fuel line air
box entry, “"Pozidriv”
screws (49) retain cover
to throttle handle. Plug
(50) is used on models
XL-101 and XL102 to seal
auntomatic oiler opening

. Gasket
. Intake manifold
. Gasket
. Reed valve seat
. Reed retainer
. Manifold serews
. Manifold screw

. Carburetor screw
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should be flush with bosses (B) at each
side of lever. Note: Do not blow compressed
air through the main nozzle check wvalve,
Ii the valve has been damaged or removed,
it will be necessary to install a check valve
repair kit (Homelite part No. 65386) using a
special installation tool (Homelite tool No.
24173).

When reinstalling carburetor on early
models, stick goskets to spacer and stick
spacer and gasket assembly to carburetor
with tacky grease to aid in reinstalling unit
to adapter. Tighten retaining screws evenly
to a torque of 50 inch-pounds. On late mod-
els without spacer, install carburetor with
new gasket and tighten screws evenly to a
torque of 25 inch-pounds. Note: A kit is
available to install late type manifold on
early model saws.

MAGNETO (Except XL-104). Refer to Fig.
HL104 for exploded view of the conven-
tional flywheel type Wico magneto used on
allumodels except XL-104 and XL-104E.

Breaker points and condenser are ac-
cessible after removing the fan housing and
starter assembly, flywheel and breaker
cover. A pry “slot is provided to facilitate
breaket. point gap adjustment using screw-
drivér. a& shown in Fig. HL105. Adjust
breaker point gap to 0.015 if not renewing
points. Homelite recommends adjusting
breaker point gap with new points to 0.018,
or adjust to 0.0165 if both points and crank-
shaft are new. Condenser capacity should
test 0.16-0.20 mid, Note that the breaker
point and condenser retain the felt dust
seal (12—Fig. HL104) and washer (13). Ad-
just armature to flywheel (magneto rotor) air
gap to 0.004-0.008,
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8. Switeh (ground)
lead

. Primary lead

1. Rotating screen 11, Magneto backplate
2. Rotor (flywheel) 12, Felt dust seal

3. Nreaker cover 13. Retainer

4, Breaker points 14, Insulated terminal
5. Coll retainer 15, Felt cam wiper

6. Ignition coll 16, Condenser

7. Armature core 17. Crankshaft

8, Flywheel key 18. Lead retainer

9, Roller bearing 19, Cylinder

10. Crankshuaft seal 20, Pawl studs

Fig. HL104—Exploded view of conventional flywheel magneto used on models XL-101,
XL-102, XL-102 automatic, XL-103 and XL-103E. Felt dust seal retainer.{13),is held in
place by condenser bracket and breaker point base. Refer also to Figs. HL105 and HL106:

On early production, magneto back plate
was relained to crankcase by three flat
head screws in countersunk mounting holes.
On later models, the mounting holes were
changed and wafer head “Pozidriv" type
screws were used. A third production
change, the back plate and crankcase were
changed to use five back plate retaining
screws instead of the three used previously.
Although flat head screws must be used
with early back plate having countersunk
holes and walfer head screws be used with
the later type back plates, back plates &and
crankcases are interchangeable. When. in<
stalling back plate to crankcase with one
unit having five holes and the other three
holes, use the original three retaining screw
locations. Late type gasket with five screw
holes can be used on all applications.
Tighten back plate retaining screws evenly
in stages to a final torque of 80-30 inch-
pounds.

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

NOTE: Latest production model XL-104
saws are egquipped with a capacifor dis-
charge magneto; refer to page 86 for further
information.

To check the magneto, connect a ftest
spark plug to high tension lead, turn igni-
tion switch on and crank engine. I there
is o spark, remove fan housing and inspect
flywheel and wiring for physical damage.
If no defects are noted, disconnect coil pri-
mary lead at switch box and check coil

with Graham or Merc-O-Tronic tester ac-.

cording to tester manufacturer’s procedure.
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Test specifications_for egch tester are given
in Homelite IGNITION| SYSTEM SPECIFICA-
TIONS on page 8.

K coil tests (OK, disconnect the condenser
(black) lead. from switch box\and test con-
denser by attaching cne lestex lead to black
lead and other tester ledd fo/engine ground,
Check /the condenserfor~short, series re-
sistance”and capacity: /condenser capacity
should test 0.13:0.15 mifd.

To check trigger coil, disconnect trigger
coil (white) lead from swilch box and con-
nect one lead” of chmmeter to the trigger
coil lead and other ohmmeter lead to en-
gine ground., The ohmmeter reading should
be either between 25 to 80 ohms or between
8016 110 ohms, Reverse the ohmmeter
leads; the reading should then be alternaie
to the first chmmeter reading. Thus, if the
first reading was between 20 to 80 ohms.
the second reading should be between 80
to 110 ohms, or vice versa.

To check trigger swilch, discomnect all
wires from the switch. Then, connect one
lead of ohmmeter to switch box “P” ter-
minal (see Fig. HL107) and other ochmmeter
lead to switch box ground terminal (retain-
ing strap screw eye). Ohmmeter reading
should be either between 5 to 25 ohms or
between 1 megohm to infinity. Reverse the
ohmmeter leads and clternate reading
should be obtained. Thus, if first reading
was between 5 to 25 ohms, second reading
should be between 1 megohm to infinity, or
vice versa.

Renew any component not checking within
specified test values ond reconnect wiring
according to connection code shown in Fig.
HL107. Note: Although not necessary to re-
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Fig. HL105—YView showing magneto back-
plate, condenser and breaker point as-
sembly. A pry slot is provided to facilitate
breaker ‘point adjustment. Late back plate
has five retaining screws.

I‘:.u:_ s 1‘

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

move flywheel to check or test magneto
components, the flywheel must be removed
to renew trigger coil and/or condenser. Ad-
just armature air gap as outlined in pre-
ceding paragraph for conventional magnsto
used on other models,

On early models, trigger coil (magneto
back plate) was retained to crankcase with
three screws. Later production models have
five back plate retaining screws. When in-
stalling late type back plate or crankcase
with five screw holes to crankcase or back
plate with three screw holes, use only the
original three mounting screw positions.
Tighten the wafer head screws evenly in
stages to a final torque of 80-90 inch-pounds.
Use only a #2 "Pozidriv' screwdriver bit
(Homelite tool No. 24304) to remove or
tighten back plate screws.

LUBRICATION. Engine is lubricated by oil
mixed with the fuel. Mix Y%-pint of Home-
lite cil or SAE 30 non-detergent motor oil
with each gallon of regular gasoline; mix
fuel and oil in a separate container.
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Fig. HL107—Exploded view of the breakerless solid state Wico magneto used on model

XL-104 prior to serial No. 2805890. Wiring connections are identified by circled letter;

thus, connect wire clip (A) to connection [A) on trigger coil, etc. White wire (W) con-

nects trigger coil to terminal (T) on trigger switch (24). Refer'to Fig."HL107A for wiring
diagram on model XL-104 above serial No. 2805889.

A. Trigger coll T, Trigger switch 9, Roller main heweing, ~ 19. Cylinder

connection connection 10, Crankshaft seal 20, Throttle handle
B. Coll ground Jead W. White lead W' Magnetd backplate 21, Ignition switch

BL. Black (condenser) 1, Rotating screen (trigger coll) 22, Nut

lead 2, Magneto rotor 16. Condenser 23. "ON-OFF"* plate
P. Trigger switch (flywheel) 17. Crankshnfts 24, Trigger switch

connaction . Ignition cail 18. Condenser lead 23. Condenser clamp
8. SBwiteh conneetion 7. Armnture retainer 26, Lead retainer

8. Flywhéel key 27. Coll retainer

TO SWITCH

Fig. HL107A—YVYiew showing late type solid state magneto. Letters indicate wiring con-

nections. Magneto can be identified by red colored trigger switch whereas early trigger

switch (24—Fig. HL107) is natural color. The back plate (trigger coill, rotor, trigger

switch, condenser and throttle handle are not interchangeable with early type magneto
components shown in Fig. HL107.
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Fig. HL108—View with muffler assembly re-
moved to show compression relief mecha-
nism. Depressing throttle latch button (6)
actuates lever (50) lifting compression re-
lief plunger (2). Engine compression is
then relieved through port (P).

I, Compression 0, Relense lever

relief port fl. Lever bracket
2, Relief valvaplunger 02, Valve apring
fi. Throttlelntel 43, Spring bracket
hutton G4, Chaln oller tube

5, Tube elnmp

'\% b i
Fig. HL109 — Cleaning compression relief
valve seat using Homelite tool No. A-24138.
Hold the engine with relief port (P) down

so that carbon scraped from seat will fall
out.

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

The cluich needle roller bearing should
be cleaned and relubricated after each 100
hours of operation. A high temperature
grease such as HRero Shell #L-14, Bero
Shell #5, Texaco Unitemp #3500 or Humble
(Esso) Nebula EP1 should be used.

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

CLEAN COMPRESSION RELIEF VALVE.
While muffler is removed to clean carbon
from the muffler and exhaust ports, proceed
as follows to clean the compression relief
valve:

Remove the two bolts retaining compres-
sion relief lever bracket (51—Fig. HL108)
and oil tube clamp (55) to air box and re-
move the compression relief lever (50) and
thrrottle latch (). 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 (3—Fig. HL113)
{early models), then turn saw over and al-
low the steel ball (2) to drop out. On late
models, remove the pin (38) and valve (37).

Turn crankshaft so that piston is at bot-
tom decd center, position engine with valve
bore down so that scrapings will fall out
and clean the valve seat using Homelite
tool No. A-24138 as shown in Fig. HL109.

Reinstall valve and lift spring back into
notch in plunger. Note: Late type valve (37)
and pin (38) can be installed in early models
in place of plunger (3) and ball (2); however,
ball must be used with plunger (3). Rein-
stall actuating lever and throttle latch as a
unit, then reinstall oil tube and lever clamps.

REPAIRS
TIGHTENING TORQUE VALUES. Tighten-
ing torque values for XL-101/XL104E series
units are as follows:
NOTE: All values are in inch-pounds and
minimum torque value is given: to find
maximum torque value, add 20% to value

given.

6/32 Compression release lever ........ 20
6/32 Compression release spring ...... 20
6/32 Point dust cOVer ..........vveeunn 15
8/32 Aulomatic chain oiler ............ 40
8/32 Intake manifold ................ 40(1)
8/32 Intake manifold ...........0000s 20(2)
8/32 Throtlle handle cover ........ o 040
8/32 Starter (fan) housing .......L.... 4 40
8/22 Coil gssembly ...........0..0 N o 20
8/36 Connecting rod .............c000n 55
10/32 Midfler COP «verrsvrsasnraroens 30
10/32 Handle bar bracket ............ 50
10/32 Handle bar <...ovvvveenrveaansin 50
10/32 Screen 10 TOMOT ..e.vvvnrrnnnnnns 50
10/32 Pulley to starter housing ........ 50
10/32 Carburetor to manifold ........ 50(1)
10/32 Carburetor to manifold ........ 25(2)
10/32 Bearing retainer ................ 55
12/24 Back plate ...oovrverunaicnscnsss 80
12/24 Carburetor chamber ............ 80
12/24 Pawl studs fo rotor ............ 80
12/24 Air filter bracket ............... 80
12/24 Muffler to cylinder .............. 80
1/4-28 Cylinder nuts .........ciciiiae, 100
SAIB24 Rotar BUb o oovrs i mesne s sns 150
Clutch plate to crankshaft ............ 180
14MM Spark plug . ...oovviiieiaiiiaaan 250

(1) Early type intcke manifold using spacer
and two gaskets between manifold and
carburetor.

(2) Late type intake manifold using single
gasket (no spacer) between manifold and
carburetor.

Fig. HL110—On models with Spirol pin
retaining piston pin, use Homelite tool No.
A-23949 to push piston pin out. Note "O"
ring (O) which protects piston from dam-
aqge by tool. Note piston ring retaining pin.

RECOMMENDED SERVICE TOOLS.> Teols
available from Homelite are as(follows:

Tool No. Description
23756  Connecting rod bearing tool
A-24051  Main bearing (drivesend) & crank-

shalt jacksctew: also requires:
23136-1 Sleeve

228205 Collar

24076  Seal pretecior

24006-1 Alignment plate

23972 _..Crankshaft seal \installer (drive
end w/crankghaft installed)

24054 “Crankshafl _seal/ installer (drive
end w/erénkshalt 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)

24053  Seal protector sleeve (XL-101)

24076  Seal protector sleeve (Except XIL-
101)

23759  Seal protector (backplate)

22828  Piston pin snap ring pliers

A-23949  Piston pin remover

A-23960  Rotor (flywheel) holder & remover

A-24080  Clutch spanner wrench (Early)

A-23934  Clutch spanner wrench (Late)

A-24138 Compression relief valve seat
reamer

24304 #2 “Pozidriv” bit

24230 #3 “Pozidriv" bit

A-23841-A Bor stud insert wrench
24173  Carburetor check valve installer

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

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

CHAIN SAWS

Fig. HL111—View showing reassembly of
connecting rod to crankpin. Note that
needle rollers. are stuck to rod and cap
with grease. Rod cap is held in position
with Allen wrench, Be sure that match marks
on rod and eap are alighed, and that intake
side of piston is towards flywheel end of
crankshaft as shown.

roller pisten 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
fron each side of connecting rod. Press on
lattered end of bearing cage only.

Renew the crankpin needle rollers as a
set if any roller has flat spols or is scored
or womn. If reusing needle rollers, use
grease to stick 16 rollers in rod cap and
15 rollers in connecting rod; refer to Fig.
HL111 for assembly of rod and piston unit
to crankshaft, New needle rollers are sup-
plied in a strip of 31 rollers; wrap the
waxed strip around crankpin; then as-
semble rod and piston unit to crankshait
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 worn. If ring side clearance in top
ring groove exceeds 0.004 when measured
with new ring, piston should be renewed.

Recommended piston r1ing 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 rings are available in
standard size only. Piston and pin are not
available separately.

Early type pin is retained in piston by
a Waldes Truarc snap ring ai intake side
of piston and by a Spirol pin at exhaust
side. Closed end of piston pin must be
towards Spirol pin. To remove piston from
connecting rod, remove snap ring using
Truarc snap ring pliers (Homelite tool No.
22828 or equivalent) and push pin out using
Homelite tool No. A-23949 as shown in Fig.
HLI10.

On late production pistons, pin is retained
by « plain square end snap ring at exhaust
side and by a Waldes Truarc snap ring
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Fig, HL112—View showing cylinder being
installed over piston, Piston is held upright
by rags stuffed around rod. Make final
check to be sure piston ring pin is towards
intake side of cylinder as shown.

at intake side. Do not remove the plain
square end snap ring. To remove piston pin,
remove the Waldes Truarc snap ring, then
insert a %-inch dia, rod through the plain
snap ring and drive pin from piston.

When reassembling piston to connecting
rod, push piston pin in with a %-inch di-
ameter f6d inserted in open end of pin.
Install snap ring at open end of pin with
sharp edge of ring out. Rotate snap ring 16
be sure it is seated in groove, then tumm
snap ring gap towards closed end of piston.

CYLINDER. The cylinder can be unboited

and removed from crankcase..and  piston
after removing fan housing and starter as-
sembly and the throttle hendle, ‘air box and
chain oil tank assembly, Be eareful not to
let piston hit against crankcase as cylinder
is removed.
NOTE: If renewing cylinder, mieasure pilot
digmeter in crankcase. Early model/cronk-
case pilot diameter was 1} inch, whereas
late models have 2 inch pilot diameter, Be
sure to obtain correct size cylinder and gas-
ket.

The cylinder bore is chrome plated. Re-
new cylinder if chrome plating has wom
away exposing the softer base metal. Ex-
cept on Model XL-101 or X1-102 Automatic,
refer also to COMMPRESSION RELEASE
paragraph.

CHANKSHAFT, BEARINGS AND SEALS.
Crankshait is supporied at drive end by a
ball bearing in crankcase and at flywheel
end by a« roller bearing in magneto back
plate. Crankshaft end play is controlled by
the ball bearing which is retained on crank-
shait by o snap ring and in crankcase by
two screws and special washers.

To remove crankshaft, first remove the
clutch assembly, automatic chain oiler pump

Homelite

Fig. HL113—Exploded (view of typical" XL:Series engine assembly; all models are of

similar construction éxcept that Model XL-101 does not have compression relief valve

and Models XL-10T and XL-102 do not have the automatic chain oiler pump. Inset shows

late type compression relief vdlve and piston pin retained with two snap rings instead of

Spirol pin ond one snap ring, Refer to Fig. HL104 or to Fig. HL107 for flywheel end
main bearing which is supported in magneto backplate.

1. Cylinder 110, @iston pin

2, Rellef valve 11, Needle bearing

3. Valve plunger 12. Rod cap screws

4. Specitbwiashers 13. Backplate gasket
@ 149 Flywheel key

4, Retalning screws 15. Neeodle rollers

11l Rod cup

Gis, Connecting pod 17. Crankshaft

7. Piston 18, Ball bearing

€. Rings 19. Snap ring

0, Snap wlng

on models so equipped, the fan housing and
sigirter assembly, magneto rotor, the throttle
handle, air box and chain ociler tank as-
sembly, cylinder, and the connecting rod
and piston. Remove the screws relaining
magneto backplate to crankcase and care-
fully pry backplate from crankcase and the
two locating dowel pins. Working through
magneto backplate opening, remove the two
screws ond special washers retaining ball
bearing in crankcase, then press crankshaft
and bearing assembly from crankcase.

An expandable type bearing remover
(Homelite tool No. A-24507) is available for
removing roller bearing from backplate. In-
sert tool through bearing from inner side of
backplate taking care to push tool through
bearing only far 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 ond install with lip to
inner side of backplate; large stepped end
of Homelite tool No. 24055 may be used
to install secl. Lubricate outer race of new
bearing and bore in backplate, then place
bearing on small stepped end of Homelite
tool No. 24055 or use other suitable tool

20. Crankease & fuel 49, Crankshaft seal
tank assy. 10, Gasket

21, Cam screw 41, Muffler body

22, Gasket 2. Balfle

23, Pump plunger 33, Muffler cover
& gear 3. Snap ring

24. Flange bearing A, Piston

25, Worm gear 36, Cylinder

26, Felt seal 47, Rellef valve

27. Pump body 38, Valve plunger

28, “0" ring an. Plston pin

and press bearing into backplate. CAU-
TION: Due to tight press fit, installing bear-
ing dry may cause distortion and early
bearing failure.

Ii 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 shaft.
If special tools are not available, support
crankshaft under crankpin throw and use
suitable sleeve to press bearing into place.
Note: Press against bearing inner race only.
Be sure snap ring groove in outer race is
towards crankpin (see G—Fig. HL114), In-
stall snop 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. Instgll
new seal in crankcase using short end of
tool No. 24054; if using substitute seal in-
stallation tool, outer face of seal should be
15-inch below flush with crankcase. Note:
Be sure lip of seal is towards inside of
crankcase, If desired, new seal can be in-
stalled after installing crankshaft and bear-
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ing assembly; Homelite tool No. 23972 can
be used to install seal with cromkshaft in-
stalled.

Refer to Fig. HL114 for recommended
crankshaft installation procedure. Be sure
to lubricate both bearing and bore in crank-
case before installing crankshaft and bear-
ing assembly. Due to tight press fit, install-
ing bearing dry may couse 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) after
crankshaft is installed. Note position of re-
taining groove (G) in bearing outer race.
Use two mew screws and special washers
to secure bearing in crankcase. Refer to
appropriate MAGNETO paragraph for in-
stallation of back plate to crankcase.

COMPRESSION RELIEF VALVE. Except for
models XL-101 and XI-102 Automatic, all
models are equipped with compression re-
lief valve for easier cranking, When throttle
lock (6—Fig. HL115) is pushed in, lever (50)
lifts plunger (2) against spring (52) pressure.
Then, when engine is cranked, compres-
gion is partly relieved through port (P)
Squeezing throttle trigger after engine starls
releases throttle lock allowing spring to
close valve.

Service of the compression relief valve
usually consists of cleaning the valve seat
as the port may gradually fill with carbon
while the engine is running with compres-
sion relief valve open. Refer to MAINTE-
NANCE paragraph for seat cleaning proce-
dure. Early models used steel ball (2—Fig.
HL113) and plunger (3) to hold ball on seat.
Late valve (37) and pin (38) are available as
assembly only and may be used to renew
early type plunger and steel ball.

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

CRANKCASE., FUEL TANK AND BACK
PLATE. On early models, crankcase and
fuel tank were an integral epoxied unit. On
later models, fuel tank cover is sealed to
crankcase with o gasket and is reigined
with screws. Several different types of
screws have been used, the latest type be-
ing “Poxidriv”’ acrews which are used as
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Fig. HL114 — Alignment
plate (P) fits onto mag-
neto backplate dowel pins
to guide crankshaft as it
is being pulled into po-
sition with collar (C]),
sleeve (S) and jackscrew
(J). Note that groove
(G) in main bearing out-
er race is next to crank-
pin throw. Inset shows
seal protector (SP) being
removed after crankshaft
is in position.

service replacement for all earlier types.
Use a No. 2 “Pozidriv' screwdriver bit
(Homelite tool No. 24304 or equivalent) to
remove and install cover retaining screws.

Cylinder pilot diameter in crankcase is
11 inches on early models and 2 inches
on late models. A new crankcase with 2
inch pilot diameter can be installed with

CHAIN SAWS

Fig. HL115—View showing compression re-
lief mechanism; all models except XL-101
and XL-102 Automatic are so equipped.

P, Relief port 51, Lever bracket

2. Valve plunger 2. Valve spring
6. Throttle trigRer 43, Spring bracket
lateh 54, Oller tube
5. Valve laver fin, _Tube clamp

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). On model XL-102 only, @ spacer {not shown) is used be-

tween washer (10) and shoulder on crankshaft. On late models, fuel tank cover is a
separate part; refer to Fig. HL116A.

1. Adjusting serew J. Shoes

2. Clutch cover 6. Large washer
3. Ciuteh plate 7. Clutch drum &
4, Springs aprocket

8. Needle bearing

9. Bearing race 14. Flexible tuba
10. Small washer 15. Thread insert
11. Fuel pickup 16. Bar studs
12, Filter 17. Stud rstainers
13. Washer 18. Guide plates
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Fig. HL117—Turn clutch rotor clockwise to
unscrew from crankshaft (L.H, threads).
Spanner wrench is Homelite tool No, A24.
060 for early 2% inch clutch or A-23934
for late 31/16 inch clutch. Flywheel
{rotor) holder Is}zal'iq:l;elile tool’, No. A-

early type cylinder having a 1}{ inch pilot
diameter; use correct gasketl with eylinder.

Early magneto back plate Was retained
to crankcase with three flat head’ screws
fitting into countersunk holes in back plate.
Later back plates were changed to use
three wafer head retaining screws. Latest
crankcase and back plate have five screw
holes for the wafer head type screws. Gas-
ket with five bolt holes is used for all
models. Use a No. 3 “Phillips” screwdriver
bit to remove and install early type flat
head (countersunk) screws. or a No. 2 “Pozi-
driv® screwdriver bit for the laoter type
wafer head screws. Tighten retaining screws
evenly and in stages to a final torque of
80-90 inch-pounds when installing magneto
back plate.

PYRAMID REED VALVE. All models are
equipped with a “Delrin” plastic pyramid
valve seat and stainless steel valve reeds.
Pyramid seat, reeds and retainer con be
removed after removingy carburetor and

Fig, HL116A—Late type

fuel tank (19) and cover

(21) are separate parts

sealed with a gasket (20)

whereas early tank and

cover was a single

epoxied unit. Note flex-

ible hose (14), pickup

(11) and filter (12) used

instead of felt wick as on

early models. Guide bar

studs (16) are retained

by threaded retainers
(17).

11. Pickup

12, Filter

13. Washer

14. Flexible hose

15. Threaded Insert

16i. Guide bar studs

17. Stud retainers

19. Fuel tank & erankease

0. Gasket

21. Fuel tank cover

22, Humper spike

23, Fuel line

Fig. HL118—To install clutch shoes, hook

shoe and spring on clutch plate as shown,

then push shoe down into place. Early type
cluteh is shown.

adapter elbow. The reeds fit on pins molded
into, the pyramid seat and con be lifted
from the seat after removing seat and valve
gssembly. Inspect the pyramid seat and
reed retainer for distortion and/er deteriora-
tion, Inspect reeds for cracks or being bent
or broken.

To reinstall, proceed as follows: Fit the
reed retainer carefully into crankcase. Stick
the reeds lo the pyramid seat with light
oil, then push the seat and reed assembly
into the retainer. Homelite recommends that
the reed valve assembly and reed retainer
always be installed separately. Install car-
buretor adapter with new gasket using the
three special shouldered screws.

CLUTCH. Refer to Fig. HL116 for exploded
view of shoe type clutch used on early mod-
els. Late type clutch has "full radius” shoes
and is 375 diameter whereas early clutch
is 2% inch diameter. The clutch rotor (plate)
(3) is threaded to the crankshaft and can be
removed 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, BAero Shell #5, Texaco Unitemp

Homelite

26 25

Fig. HL119—Exploded view of automatic

chain oiler pump assembly used on models

XL-102 Automatic, XL-103 and XL-104.

Worm qear (25) is :rlven by engine crank-
shaft.

21. Cam serew 26, Felt seal

22, Gasket 27, Pump body
23, Plunger&gear 28, O ring
24. Flange bearing 20. Crankshaft seal

25 9Warm gear

#500 or Humble (Esso) Nebula EP1 should
be used.

If clutch slips with engine running at high
speed under load, check the clutch shoes
for excessive wear, If chain continues to
turn with engine running at idle speed (be-
low normal clulch engagement speed of
3000 RPM), check for broken, weak, dis-
torted or improperly installed clutch springs.
Ii early type (2% inch diameter) clutch com-
ponents are not suitable for further service,
renew with late type (31 diameter) clutch
umit,

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 torque of 180 inch-pounds.

AUTOMATIC CHAIN OILER PUMP. Al
models except XL-101 and XL102 are
equipped with an automatic chain oiler
pump which is located behind the clutch
and chain sprockel. Refer to exploded view
in Fig, HL119. Pump body (27) is attached
lo crankcase and worm gear (25) is driven
by crankshait.

To service pump, unscrew the clutch plate
assembly as shown in Fig. HLI17 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) for inspection, first remove
flange bearing (24) and cam scew (21).
Pump body and plunger are serviced os a
matched assembly only. Flange bearing re-
igining screws are available separately. Pry
felt dust seal (26) from pump body and
install new seal using suitable driver. In-
stall new gasket (22) on cam screw and use
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m 12 1316

1. Starter rope 12, Fint washer

2. Rope lock 13, Screw

3. Handle 14. Flywheel nut

4. Rope insert 13. Flat washer

5. Fan housing 16. Self-locking nuts

0. Plastic shield 17. Rotating screen
(black) 18, Flywheel

7. Rewind spring 10, Stud bolts

8. Plastic shield 40, Ratchets
(oranga) 21. Washers

0, Retalning ring 22, Ratchet springs

10. Rope pulley 23, Spring lock

11. Plastic bushing 24. Rope pulley

Fig. HL120—Exploded view of typical ratchet type rewind starter used on all models.

Refer also to Figs. HL121 and 122. Late type rope pulley {24) and separate spring

lock (23) can be installed if necessary to remew early type pulley (10) with integral

lock. On models XL-103E and XL-104E, a stationary screen is attached to outside of
housing (5) and rotating screen (17) is not used.

new "O" ring (28) when reassembling and
reinstalling pump. Tighten pump retaining
screws evenly to a minimum torque of 40
inch pounds.

REWIND STARTER. For exploded view of
starter, refer to Fig. HL120, To disassemble
starter, refer to Fig. HL121 and proceed as
follows: If starter spring remains under
tension, pull the starter rope out about two
turns of pulley, hold pulley from tuming
and pull loop of rope out past notch in
pulley. Allow the starfer spring to com-
pletely unwind, then remove screw (13)
and disassemble unit. Be careful when re-
mbving spring; a rapidly uncolling starter
spring could cause serious injury.

Refer to exploded view in Fig. HL120 and
to Fig. HL122 for reassembly guide. It-is
recommended that the spring be reinstalled
dry (without oil or grease) and fthe starter
post and plastic sleeve be lubricated /with
light oil only. Install black plastic spring
shield, spring (as shown in Fig. HL122) and
the orange plastic shield on top of spring.
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If inner loop of spring is not then yisible
through hole in orange plastic shield, bend
inner loop in towards starter pgst. Install
retaining ring (9—Fig. HL120) Late type
pulley (24) and separate’ spring, lock (23)
are used 1o renew early type pulley(10)
with integral springlock.

If necessary to-install new rope, inser
end through pulley and'tie knot oS shown
at (K—Fig. HL121). Heat end (of rope to
secure knot, dhen insert other end ‘through
rope guide in fan housing ‘and secure in
handle. Wind ‘gord all the way onto pulley,
then fit ‘pulley and plastic sleeve onto
starfer post. Pull fope-outfar enough to be
sure pulley engages spring, then allow
spring to rewind. Install pulley retaining
washer and..screw and tighten screw to
minimum forque of 50 inch-pounds. Pull
cord-out ‘@beut two feet so that notch in
pulley, is ot rope insert in housing and
hold pulley from tumning (Fig. HL121). Pull
ip & loop of rope between notch and fan
housing, then holding loop, tumn pulley and
tope three turns clockwise (winding spring).

CHAIN SAWS

Fig. HL121—Pulling loop of starter rope

past notch in rope pulley. Rope is retained

by knot (K}, Rope pulley retaining screw is
(13).

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

Pull out the rope so that it runs straight
from pulley through insert in fan housing,
then allow pulley to rewind slowly.
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Fig, HL201 — Exploded
view of Tillotson series
HL carburetor typical of
models used on chain
saws in this section.
Model HL-117C replace-
ment carburetor is
equipped with throttle
A EXtI'OI'II DIVISION frction spring (13) and
a throttle opening spring
PORT CHESTER,N.Y.U.S.A. (2) is packed with car-
buretor. Friction spring is
used on models WIZ 55
and Super WIZ 55 with-
out govermor and on all
models with governor.

MODEL COVERAGE 1. Throttle shaft
CHAIN SAW DESIGN  § fnieclevorpin = 0
MODEL FEATURES 5. Throttle disc
ti. Bushings
R e S (T S s v e e A.EJ.K.L.O 7. 8haft retainer
12. Throttle shaft
WL o rvimmswrmimne o - o0 0 5438 BEJKM,O 18 I-‘;Irr-ﬁ[ o:La :ll:’lin g“""
Q Super WIE iemivaiiiives AFHKMO 14 }"ul:ilim,' ;
et 15. Packing wnsher
n TR o, e R BGJKMO o SaqunEwR
Super WIZ 55 i..cuesassiisanses BFJKMO ‘:; ;'l:\'llalx t:;ol needle
Super WIZ 68 ....uioiiaisiies AFHKMO 10 (;l:gk: d":“ t apri #1. Inlet screen covgr
L. C v pring 32, Cover ret I ErEW
I ated L O R B CFHKMO 20. :'n;u;ul [E]l:l:;;.:vr i 34. ﬁ:‘;\lnrd?nli;l?u':]:l:u“ Bvor
FIDLY. i reariarscainineisions sreraiars o afoss CrHXLO 31 Inletvalvo.l ssnt 35. Metering giaphpigm
oy iy 22, Gasket a6, GasKety
L e i ma ] e e C,F,H,K,M,O :‘."45 :l:iu: ‘}l'\.'or spring :g_ 'Il;:r:i :tw Hepew
SO R S N CFHELQ i-Thistiever 39. Sppig
25, ldle fuel needle 20, Weleh nlug
QOBLT woisniviiii e aariees s s Al DFHENO 26 Gasket e 40, Ch:\fmei ;lhau
25, Fuel pump diaphragm 41, Retafning ring
:L:_ ll;:\‘;e: pump body 4% gmnaei sereey
20, #l screer 5 i v
Design Features Code 30, Gasket S\Chioke reve
A—Displacement, 4.7 cu. in; bore 2 in:
stroke, 12 in.

B—Displacement, 4.32 cu. in.; bore, 2 in.;
stroke, 1% in,
C—Displacement, 5.8 cu. in.; bore, 2% in.;
stroke, 135/64 in.
| D—Displacement, 6.83 cu. in.; bore, 2%
in,; stroke, 135/64 in,
E—TFlat reed type intake valve, single reed.
F—Pyramid reed type intake valve, 4 reeds.
G—Flat reed type intake valve (E) prior to
serial No. 2537289; pyramid reed type
valve (F) alter serial No. 2537288.
L H—Equipped with gir-vane type goverfior.
J—Non-governed.
K—Conventional type flywheel magneto.
L—Direct drive,
M—Reduction drive, 2-gear fransmission.
N—Reduction drive, 3-géar transmission.
I O—Manual chain eoiler' only.

i Q MAINTENANCE

| SPARK PLUG. Recommended' Champion
spark plug is type UJ7G for models 995D
and 995G, type UJ-11G for models Super 77,
775D and 775G and type J-8] for all other
models listed.

Set electrode gap to 0.025. Champion J-6]
plug may be substituted for type UJ-11G,
but will be more susceptible to electrode
erosion. In high temperatures or for heavy Fig. HL202—Exploded view showing throttle controls and carburetor mounting typical of
duty operation, use UJ7G plug in place of WIZ series and models Super 77 and 775G. On mm_iels WIZ 55 and Super WIZ 55,
167 or UJ-11G. In extremely cold weather, a I-Imml.e opening rod (79) and spring (81) are used instead of throttle opening spring

(2—Fig. HL201). Throttle rod (61) releases carburetor throttle arm when trigger (63)
is actuated, then throttle opening spring (non-governed models) or governor opens car-

UJ-12 plug may be used to aveid cold foul-

ing and improve starting. buretor throttle. Flat reed seat {53A) used on some models is shown in inset. Refer to
CARBURETOR. Refer to Fig. HL201 for Fig. HL203 or Fig. HL204 for fue! p:::;::c :?::;Ilmmn in tank and carburetor air inlet
exploded view of series HL Tillotson car-
bure typical of that used; carburetor models A ';‘hr:ttle rod 50. Throttle rod 8. Clniriir‘;xretor Tg, gaskel
cok-up sleave shie 76, Brace
HL-104A, HL-105A, HL-117C and HL-118A 51, Fuel tank strap 0. Throttle handle 09, Carburetor 79, Throttle opening
have been used. Model HL-117C is used as 53, Pyramid reed 81. Throttle rod 0. Gasket rod
= 1 o seat 62, Throttle =pring T1. Spring bracket 80, Spacer
service replacement on meodels originally 534, Flat reed seat 3. Throttle trigeer 72. Gasket 81. Throttle opening
equipped with HL-104A or HL-105A car- 4. Inlet reeds i5. Handle cover 74, Pyramid reed spring
00, Reed clamps (#ti, Throttle latch spacer

buretor. Models HL-117C and HL-119A are spring
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vented internally; that is, fuel diaphragm
is vented to carburetor throat instead of
atmospheric vent as on models HL-104A and
HL-105A.

Service replacement model HL-117C car-
buretors have throttle friction spring (13) in-
stalled on throttle shaft and throttle opening
spring (2) is packaged with carburetor. For
installation on models not equipped with
governor (except models WIZ 55 and Super
WIZ 55), remove friction spring and install
throttle opening spring. Springs may be re-
moved or installed by threading past throt-
tle shaft arm. Hook inner end of opening
spring on ancher pin and outer end on
throttle shalt arm so that throttle is held
in open position. On models WIZ 55 and
Super WIZ 55, and on models with gov-
ernor., discard throttle opening spring and
leave throttle friction spring installed. When
installing service replacement carburetor on
some models, it may be necessary to loosen
screw (32) and rotate fuel screen cover (31)
to align fuel inlet with fuel line.

When troubleshooting fuel system prob-
lems, check fuel pick-up filter and hose in
tank, fuel tank vent in filler cap and the
air filter element. Fuel filler element should
be renewed rather than cleaned, and pick-up
hose should be flexible and free of kinks
or cracks. Check fuel metering diaphragm
vent in carburetor throat (carburetor models
HL-117C and HL-118A) or in metering dia-
phragm cover (models HL-104A and HL-
105A) to be sure vent is not plugged. Welch
plug (39) may be removed by carefully
drilling through plug, then inserling pin in
hole and prying plug out. To clean chan-
nel screen (42), remove plug (40) and re-
taining ring (41), then remove the screen.

For initial starting adjustment, close both
fuel mixture needle lightly (turn clockwise),
then open idle fuel needle % turn counter-
clockwise and main fuel needle one to 1%
turns counter-clockwise. Back idle speed slop
screw out until throttle dise will fully close,
then turn screw back in until it contacts
throttle shaft arm plus one additional turm:

Make final adjustment with engine warm
and running. Adjust idle speed screw so
that engine will run at just below clutch
engagement speed, then adjust idle fuel
mixture needle so that engine runs smoothly.
Readjust idle speed stop screw if necessary.
With engine running at full throttle under
load (stall chain in cut), adjust main fuel
needle so that engine runs at highest ob-
tainable speed withoul excessive smoke.
Idle fuel needle is to left, main fuel needle
is to right.

THROTTLE CONNECTIONS. The throttle
trigger is not directly connected with the
carburetor throttle shaft arm. When throtile
trigger is released, the throttle shaft arm
should be held against the idle speed siop
screw. Squeezing throttle irigger moves the
throttle rod or lever away from carburetor
shaft arm allowing the throttle opening
spring (nongoverned models) or governor
spring to move throtile to wide open posi-
tion, Check action of throitle linkage, car-
buretor throttle shaft and throttle opening or
governor spring with engine stopped.
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Fig. HL203 — Exploded
view showing fuel pick-up
installation in tank and
carburetor air
models WIZ, Super WIZ,
WIZ 55 and Super WIZ
55. Note springs (42) on
air inlet elbow to car-
buretor screws {43). Late
filler cap (13) has inte-
qral
thon separate part (14).

. Fuel line

. Hlbow fitting
. Piek-up hose
. Filter hoad

Fig. HL204 — Exploded
view showing fuel pick-
up, air cleaner and car-
buretor inlet elbow and
fuel tank typical of mod-
els Super WIZ 66, Super
77 and 775G, Model
775D is similar except
chain oil tank is separate
from
(9) are used on inlet to

Ity -

C_y Yoremgarge

Fig. HL205—View show-
ing throttle trigger and
throttle rod installation
on models ZIP and 775D;
refer to Fig. HL206 for
carburetor and reed

20,
. Handle cover

. Throttle lock spring
41.

. Fuel tank

. Filler eap

. Valve (early)
. Garket

30.
. Fuel fitting
48,
Hi IS
i,

4.

T = Rl

. Alr filter element
. Cover
. Gnaket

. Fuel fitting

AFilter element

HAWIS = oD Tl

. Throttle rod & return
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inlet for

relief valve rather

Filter elenent

Gasket

Gasket
Inlet elhow
Gasket
Springs (2)
Serews (2)

fuel tank. Springs

carburetor screws.

Gusket
Stud
Piek-up hnge

Fuel lin®
Springs

Alr Inlet @ihow
Guslket,
Gasket 1. Gasket

Filter head 17, Valve (Integral W/eap
on Iate models)

Filler cap

Fuel tank 18,

valves.

spring
Throttle trigeer

Carburetor cover
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Fig. HL206—Exploded view showing fuel tank, air filter, carburetor and.reed valve instal«

lation on model ZIP. Model 775D is similar except that pyramid reed assembly (items

60 to 66) is used instead of flat reed seat (57) and single reed on-mode! ZIP, Also,
model 775D fuel tonk and air filter is similar to that showm.in'Fig. HL204,

gy

Cover

Retaining nut
Plugs

Snap ring

Rubber bumpsr
HON-OFF"" switch
Throttle handle
Handle cover

. Throttle trigger

, Choke lever

2 MO L DU e G e

o

42, Gasket

43, Reed seat
adanter

44, Gaskeat

435. Valve reeds

47, Reed plates

48, Pyramid reed
seat

49. Gasket

62, Carburetor

53, 0" ring

. Oller lever

. Throttle lever

. Oiler shaft & lever
. Bwitch ground ijead
. Air filter holder

. Gusket

. Bracket

. Alr filter element

. Filter eap

Fuel line
Bpring insert
Fuel fitting
Gasket
Pick-up hose
Flller cap
Relief valve
Gasket

Fuel & oil tank
Filter head
Filter element

R e

Fig. HL207 — Exploded
view of throttle handle,
air inlet filter, throttle
linkage and cover for
models 995D and 995G.
Refer to Fig. HL208 for
fuel pick-up, carburetor
and reed valve installa-
3 tion.

. Crankcase

. Cap

. Air filter

41, Filler cap

2. Relief valve

34. Gasket

36. Fuel tank

. Filter head

A8, Filter element

. Gasket

3. Plck-up hose
. Fuel fitting

3. Gasket

. Inlet elbow

. Fuel hose

. Gnsket

, Baek plate

W Governor nssy,
4. Governor rod
7. Governor spring
U8, Spring bracket

al.
0,
b,
s A

A

hT.
G0,

(1
63,
.
6.
L

Homelite

Carburetor
Gagket

Felt pad

©Oil line & check
valve

Gasket

Reed valve
seat (ZI7)
Reed sent
adapter (TTH12)
Gasket
Fyramid reed saat
Reed screws
Reed plates
Vilve reeds (4)

Fig. HL210—View showing Super WIZ gov-

ernor installation.

Refer to Fiq.

HL215;

governor spring attaches to carburetor
throttle arm hole numbered (1) and gov-
ernor link attaches at hole numbered (3).

83

Fig. 208—Exploded view showing fuel pick-up, carburetor and reed valve installation for
models 995D and 995G. Throttle handle and linkage are shown in Fig. HL207, Note that

a coil spring (56) is inserted in fuel line (556).

75




Homelite

04, Back plate
(7, Governor as8y.
GH, Governor rod

. Governor spring
. Spring braeket

Fig. HL211—View showing governor hook-

up used on models Super WIZ &6 and

Super 77. Refer to Fig. HL215; throttle

rod is connected at hole numbered (3],

Governor spring (70) is compressed be-

tween bracket (71) and shoulder on gov-
ernor rod.

15, Adjusting slide
1, Governor nssy.
40, Governor rod 37
7. Governor spring

To Governor
Adjusting Slide

Fig. HL212 — Model 775D governor spring
(37) is connected to adjustable slide (15)
making it possible to adjust engine gov-
erned speed by turning adjusting screw on
slide. Refer to Fig. HL215; spring is hooked
in throttle arm hole numbered ~(V) “and
qovernor rod is hooked in hole numbered
(2).

GOVERNOR. All models except ZIP, WIE,
WIZ 55 and Super WIZ 55 are equipped
with an air vane type governor to prevent
over-speeding of engine when saw is out
of cut. Maximum noload engine speed
should be 7500 RPM; engine peak horse-
power is obiained at about 6000 RPM.

With engine not running, check lo see
that governor spring will fully open throtile
when throttle trigger is squeezed to wide
open position. With engine warm and run-

35, Plug terminal

. Gasket

46, High tension wire 52, Breaker points
37, Grommet 53. Cam wiper felt
38, "ON-OFT' 58, Ground wire tab

switeh 57. Armature core
39, Switch plate 58. Cover clip
40, Ground wire 59, Sealing felt
41, Sleeve 61. Wire elamp,
42, Rotor inner
43, Ignition coil (3. Wire clamp,
47. Condenser outer

49. Breaker cover
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Fig. HL213 — Model 775G governor and
adjusting slide assembly: adjust governed
speed by turning screw on slide, Governor
spring (12) connects to adjusting slide and
lower end of spring is threaded onto burr
washer on rod (11). Hook rod to throttle
arm hole numbered (4) (Fig. HL215).

Fig. HL214—Yiew showing governor assem-
bly used on medels 995D and 995G. Gov-
emor_rod is connected to single hole in
carburetor throttle shaft-arm. Adjust gov-
erned .speed by “furning adjusting slide
screw in governor and slide assembly (33).
Governor spring (34 is connected between
adjustable slide and arm on governor shaft.

CHAIN SAWS

Fig. HL215. — View showing throttle shaft

arm typical of all carburetors except for

models 995D and 995G. It is impertant

that throttle opening or govemor spring

and/or link be hooked into proper hole.

Refer also to Fig. HL202 and Figs, HL210
through HL213,

ning at no load, governor should limit en-
gine speed to about 7500 RPM by closing
carburetor throttle. Check governor air vane
and linkage for free operation and renew
govemor if~worn or damaged.

MAGNETO.Refer to Fig. HL217 for ex-
ploded view of typical/ REPCO magneto.
Breaker, points, coil/and-condenser are cc-
cessible after removing flywheel. Homelite
rolor removing tool No. AA-22560 should be
used.

Adjust _breaker point gap to 0.015. Con-
denser éapdcily should test 0.18-0.22 mfd.
A new cam wiper felt (53) should be in-
stalléd ‘'whenever brecker points are being
renewed. Adjust position of felt so that it
Jightly contacts cam surface of engine crank-
shadit,

LUBRICATION. Engine is lubricated by
mixing Y-pint of Homelite motor oil or good
grade SAE 30 motor oil with each gallon
of gasoline. Use regular grade gasoline and

37 36 35

_./'

4 350

Fig. HL217. — Exploded view of typical REPCO magneto used on all medels. Rotor (fly-
wheel) has three tapped holes for installation of remover {Homelite tool No. AA-22560).
Magneto back plate (64) supports crankshaft seal and needle bearing,
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1, Heat damper

4. Ixhaust cap

G, Muffler element
7. Muffler body
10, Saw dust shield
14. Cylinder
16. Gasket
17. Crankcase

18, Crankshaft

senl
18A, Sprocket shaft
seal
22, Gasket
24, Snap ring
24, Ball bearing
25. Specinl washers
26, Specinl screws
27, Orankshaft
498, Needle rollers
2446, Connecting rod
& cap
30. Needle bhearing
41, Connecting
rod serews
32, Piston & pin
33, Snap rings
34, Piston ringe

Homelite

Flg. HL219 — Exploded view of model 995G engine. Cylinder; crankshaft, connecting rod and piston installation of all other models
are similar. Models ZIP and 775D are not fitted with crankcase crankshaft seal (18); crankcases on these models are fitted with a
close fitting, non-renewable bronze oilite bushing. Note side of piston (with..ring retaining pin (P) is away from exhaust port

{muffler) side of engine.

mix oil and gasoline thoroughly in a sep-
arate container.

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

On gear drive models, maintain oil level
in gear case to arrow on inspection window
using Homelite Gear Oil or SAE 90 gear
lubricant. Check oil level with saw setting
on level surface. Do not overfill,

Chain oiler tank should be“filled with
Homelite Bar and Chain Qil or SAE 30
motor 6il. In low temperatures, dilute ¢hain
oil with one part of kerosene to {6ur paris
of oil.

CARBON REMOVAL. Carbon deposits
should be removed from exhaust ports and
muffler at reqular intervale. Use a wood
scraper and be careful not to damage edges
of exhaust ports. Piston should be at top
dead center when removing carbon. Do not
attempt to start engine with muffler re-
moved.

REPAIRS

CONNECTING ROD. Connecting rod and
piston assembly can be removed after re-
moving cylinder from crankcase. Be careful
to remove all of the loose needle rollers
when detaching rod from crankpin, Models
ZIP, WIZ, Super WIZ, WIZ 55, Super WIZ
55 and Super WIZ 66 have 27 needle rollers
and models Super 77, 775D, 775G, 995D and

‘995G have 31 loose needle rollers.

Renew connecting rod™if bent or twisted,
or if crankpin bearing, surface is scored,
burned or excesgively worn or if Formica
thrust washers are. deeply grooved or are
not) completely bonded to rod. The caged
fieedle regller piston pin bearing cun be re-
newed by” pressing old bearing out and
new ) bearing” in using Homelite tool No.
23372 ‘en_models 895D and 995G, or tool
N¢. A-23809 for other models. Press on
lettered end of bearing cage only.

‘Homelite recommends renewing the crank-
pin needle rollers at each overhaul. New
needle rollers are supplied in a wax strip;
wrap the strip around crankpin, then as-
semble connecting rod to cap on the crank-
pin. When reassembling engine aiter in-
spection, use light grease or beeswax to
stick 16 rollers to rod and cap. Imstall pis-
ton and connecting rod assembly so that
pinned ends of piston rings are away from
exhaust port (mufifler) side of engine.

On models ZIP, WIZ, Super WIZ, WIZ 55,
Super WIZ 55 and Super WIZ 66. tighten
the connecting rod cap screws to a torque
of 55-60 inch-pounds. On models Super 77,
775D, 775G, 995D and 985G, tighten rod cap
screws to a torque of 70-80 inch pounds.
Wiggle rod and cap aos the scews are
tightened to align fracture mating surfaces.

PISTON, PIN AND RINGS. Piston can be
removed from connecting rod after removing
cylinder. Support the piston while removing
and installing piston pin. Pin is retained in
piston by o snap ring at each end of pin.

The aluminum alloy piston is fitted with
two pinned piston rings. Ring width is

0.037 and end gap should be 0.070-0.080.
Rings should be renewed if end gap ex-
ceeds 0.100. Minimum ring side clearance is
0.0025; maximum ring side clearance in ring
groove is 0.004. Piston, pin and rings are
avagilable in standard size only.

Renew piston and pin, which are not
available separately, if any of the following
defects are noted: Visible up and down play
of pin in piston bore, cracks in piston or
hole in piston dome, scoring of piston ac-
companied by aluminum deposits in cylin-
der bore, piston ring locating pin worn to
half of original thickness, or if side clear-
ance of new ring exceeds 0.004. Refer to
CYLINDER paragraph for information on re-
moving aluminum deposils from cylinder
bore.

Assemble piston to connecting rod or in-
stall piston and rod assembly so that ring
locating pin side of piston is lowards in-
take side of cylinder (away from exhaust
poris), Always use new piston pin retaining
snap rings.

CYLINDER. Cylinder bore is chrome
plated; plating is light gray in color and
doces not have appearance of polished
chrome. Because cylinder is honed alter
plating, the chrome bore looks much like
the base metal of the aluminum cylinder.
Ii plating has been penstrated by scoring
or other couses, the gluminum exposed will
appear as a bright area, These bright areas
are usually, but not always, located at
edges of cylinder ports. If further checking,
as outlined in following paragraph, shows
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Reed lift distance

Fig. HL220 — Reed lift distance should be
0.085 for model ZIP and 0.190 for WIZ
and WIZ 55 with flat reed.

Reeds should rest against valve seat.
Dirt accumulation beneath recds
preveats proper scaling,

pulse passage.

Fig. HL221 — Inspection points for pyramid
reed seat and reeds.

that chrome has been penetrated, the cylin-
der should be renewed.

In some instances, particles of metal frem
scored piston are deposited on the “cylinder
bore. This condition is indicated by a rough
appearance and deposits can be.removed
using a rubber impregnated grinding wheel
mounted in a Ya-inch electric drill If «
screwdriver will scratch the cleaned surface,
chrome plating has been worn away and
the cylinder should be renewed. Also, re-
new the cylinder if cracked or if more than
three critical coocling fins are broken off.

When installing both a new piston and «
new cylinder, clean and oil both parts and
place piston in cylinder bore without rings
or connecting rod. The piston should fall
freely when cylinder is turned up. If mot,
select a new piston or a new cylinder that
will give this desired fit.

CRANEKSHAFT, BEARINGS AND SEALS.
The drive end of the crankshaft is supported
in a ball bearing {24—Fig. HL219) which is
retgined in crankcase by two screws (26)
and special washers (25) which engage
groove in ball bearing outer race. Crank-
shaft is held in position by a snap ring (23)
at outer side of bearing. The flywheel end
crankshaft journal rotates in a caged needle
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. Clutch cover

B, Keys

81. Clutch shoes

B2, Spider

Ri. C!t):tcl\ aprings
(2

84, Thrust washer

85. Inner race

8. Cluteh drum

87. Needle bearing

88, Sprocket washer

89. Flat washer

). Crankshaft nut

f1. Drive case cover
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Fig. HL222 — Exploded view of model ZIP. clutch assembly. Model 775D is similar except
that six clutch shoes are used instead of three and spider is threaded to crankshaft in-
stead of ‘using keys (80).

roller bearing supperted in magneto . back
plate (64—Fig. HI217).

To remove gcrankshaft, first remove cyl-
inder, piston and connecting rod assembly,
clutch spidet and drum, flywheel“{magneto
rotor) andwmagneto back plate. Note: on
models’ with governory“be ‘sure to discon-
nect~governor linkage befere attempting to
remove back plate, Rémove the two bearing
retaining screws (26) ond washers (25), then
bump or push crankshaft and bearing from
crankcase. /To, remove ball bearing, remove
snap ring (23) and press crankshaft from
bearing,

Renew magneto end needle bearing if
any roller shows visible wear or flat spot,
or if rollers can be separated more than
width of one roller. Renew drive end ball
bearing if bearing is rough or has per-
ceptible wear. Inspect crankshaft magneto
end and crankpin journals and renew crank-
shaft if wear marks are visible. Also, re-
new crankshaft if tapered end fits loosely
in magneto rotor or if keyway is enlarged.
Crankshaft runout should not exceed 0.003.

New crankshaft seals and sealing gasket
should always be installed when reassem-
bling engine. Install new seal in crankcase
(except on models ZIP and 775D) with lip
of seal inward (towards main bearing posi-
tion). Install ball bearing on crankshaft with
retaining groove in ouler race towards
crankshaft throw, then install retaining snap
ring. Soak new gasket in cil, then position
gasket in crankcase. Install crankshaft and
bearing using seal protector sleeve and
jackscrew, then secure bearing in position
using mew special washers and screws.
Install new seal in back plate with lip
inward and install new needle roller bear-

ing by pressing on lettered end. Then,
using seal protector, install back plate with
new gasket.

Homelite special tools for installing bear-
ings, crankshaft seals and crankshaft are
as follows:

Models 995D & 995G:;
A-23137—Jackscrew, crankshaft and bear-

ing.
23136—TJackscrew body.
23382—Spacer, crankshaft.
23373—Collar, crankshaft and bearing
23383—Plate, shait aligning.
22391—Plug, back plate bearing and
seal.
23233—Plug, back plate seal installa-
tion.
23384—Plug, crankcase seal.
23422—Sleeve, crankshaft seal.

All Models Except 995D & 995G:
A-23137—Jackscrew, crankshait and bear-

ing.
23136—Jackscrew body.
22820-1—Collar, crankshaft and bearing.
22812-1—Plate, shaft aligning.
23391-1—Plug, back plate bearing.
23233—Plug, back plate & crankcase
seal.
23232—Sleeve, crankshaft seal.

CRANECASE. With crankshaft and bear-
ing removed, check bearing bore. A lapped
appearance indicates that the bearing outer
race has been turning in the bore. If bearing
fits loose in bore, remew the crankcase
and/or bearing as necessary to obtain a
tight fit. New ball bearing special retaining
washers and screws should always be used
when reassembling.
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Fig. HL223 — Exploded view of model
995D drive clutch. Spider (9) must be re-
moved from engine crankshaft to service
clutech drum (13), bearing and inner race.

1. Spike B. Clutch springs

2, Inner guide f1. Clutch spider
bar plate 10, Clutch shoes

3. Guide bar 11, Thrust washer

4. Outer guide 12, Needle bearing
bar plate 13, Clatch drum

5. Drive cover 14, Inner race

i, Cluteh cover 15, Thrust washer

REED VALVE. The reed valve should be
inspected whenever carburetor is removed.
Model WIZ 55 prior to serial No. 2537288
and models ZIP and WIZ are equipped with
« single reed valve: all other models are
equipped with a pyramid reed type valve.

Single reed type valve should be renewed
if reed has loosened or if reed and/or reed
seuating surface are worn or damaged. Reed
lift should be checked as shown in Fig.
HL220.

On pyramid reed type valve, individual
reeds may be renewed. Refer to Fig. HL221
for inspection of the pyramid reed valve
assembly.

CLUTCH, A shoe type clulch is used on
all models and except on model ZIP, cliitch
rotor is threaded to engine crankshait. Clutch
spider on model ZIP is keyed cand press
fitted 1o rrankehaft; usé puller (Homelite
tool No. A-23181) to pull'spider from crank-
shaft. On models 775D, 895D and 995G{ the
rotor and crankshaft have left hand threads:
lock engine from turning and® turn rotor
clockwise to remove. All other models have
right hand threads,

On models ZIP and 775D, refer to Fig.
HL222 for exploded view of clutch assem-
bly. Exploded view of model 995D clutch
is shown in Fig. HL223. On gear drive
models, the cluich is located inside the
transmission cover: refer to Fig. 224 for
exploded view showing model 995G 3-gear
transmission and to Fig. HL225 for exploded
view of 2-gear transmission used on all
other gear drive models.

Clutch shoes on direct drive models are
of Oilite bronze. On gear drive models, the
clutch shoes have t%-inch thick bonded Ray-
bestos linings. Model ZIP is equipped with
three clutch shoes; all other models have
six clutch shoes. On models WIZ, Super
WIZ, WIZ 55, Super WIZ 55 and Super WIZ
66, standard clutch shoes are %-inch wide;
optional heavy duty clutch shoes are %-

Homelite

Fig. HL224 — Exploded view of model 995G three-gear transmission, Standard gear ratio

is 2.84:1; gears providing 3.57:1 ratio\are available. Standard output gear has 71 teeth;

optional output gear has 75 teeth, Clutch drum ‘gear has 25 teeth for standard ratio or
21 teeth for optional 3.57:1 ratio.

47. Fitting 35, Elllericap
48. Sprocket shaft M Gnakiet

nut 51 Hallkbsearing
40. Sprocket spacer 58, Snap rings
50, Sprocket washep a0, Driven (output)
Hl. Bprocket gear
52. Sprocket key i1, Sprocket shaft
3. Sprocket washar ud, Bgll beticing
04, Sprocket &pncer G4, Idlep@haft nut

inch wide. Standard\and heavy duty clutch
components are not individually interchange-
able: walso,. a (different gear case cover is
required (with.hegvy duty clutch.

On direct drive models, the clutch drum
should» be removed occasionally and the
needle bearing cleaned and relubricated. A
high temperature grease such as Aero Shell
#L-14, Aerc Shell #5, Texaco Unitemp
#500 or Humble (Esso) Nebula EPI should
be used. Needle roller bearing should be
renewed if rollers can be separated the
width of one roller and clutch drum is
cotherwise serviceable, Press on lettered end
of bearing cage only when removing and
installing needle bearings. On gear drive
models, the clutch drum is equipped with
a renewable bronze bushing.

Homelite tool No. A-23696 can be used
with wrench to remove cluich spider. When
assembling clutch, be sure that end loops
of springs are closed ond are located at
the center of a clutch shoe. If installing
new clutch drum, wash off protective coating
with petroleum solvent.

TRANSMISSION. Model 995G is equipped
with a 3-gear tronsmission as shown in
Fig. HL224. Other gear drive models have
a 2-gear lransmission as shown in Fig.
HL225.

To service transmission, first drain eil
from transmission case, then remove the
scaews relaining cover to case. Tap cover
lightly, if necessary. to loosen gasket seal
and remove the cover

A, Idler gear 7. Cluteh springs
7. Gaaket 78. Splder

9, Transmission 9, Cluteh shoes

cover 81. Thrust wishers

T0. 0" ring A2, Cluteh drum
1. Window & gear

2, Window plate 83, Dronze hushing

84. Idler gear stud

4. Flat washer ashaft

e
4. Crankshaft nut
ik

70, Clutch cover

On model 995G, remove nut (74—Fig.
HL224), lock washer and clutch cover (78),
block engine from turning and unscrew
clutch rotor (78) in a clockwise direction
using Homelite tool No. A-23696, Remove
clutch drum (82) and the two thrust washers
(81). Unscrew nut (64) and remove idler
gear (B5) and bearing assembly. If nec-
esscry to renew bearing (63), remove snap
rings (58) and press bearing from gear.
Remove gear case vent tube, sprocket nut
(48), sprocket (51) and related parts. Then,
using soft mallet, bump sprocket shaft from
case. To remove ball bearing (57). remove
retaining snap ring (58) and press bearing
from cose using Homelite special tool No.
23388. If bearing (63) remained in cover,
heat cover slightly to free the bearing;
otherwise, press sprocket shaft from bear-
ing. Remove cutput gear from sprocket shaft
after removing retaining screws. Reassemble
by reversing disassembly procedure, rein-
stall cover with new gasket and fill to
proper level with lubricant.

On dll two-gear models, remove nut (1—
Fig. HL225) from crankshaft, remove washer
and clutch cover (3) and using Homelite
special tool No. A-23696, turn clutch spider
counter-clockwise while holding engine from
turning to remove the spider and ghoe as-
sembly. Remove clutch drum (7) and thrust
washers (8) from crankshaft. Remove
sprocket nut (10), sprocket {12) and related
parts, then using soft mallet, bump sprocket
shaft (20) and gear from cose. Remove snap
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Fig. HL225 — Exploded view of two-gear transmission for WIZ and model Super 77. One
standard and two optional gear ratios are available. Standard gear ratio of 3.57:1 is
provided by output gear with 75 teeth and clutch drum gear with 21 teeth. Optional
2.84:1 ratio requires output (driven) gear with 71 teeth and clutch drum gear with 25
teeth. On 2:1 optional gear ratio, oulp;t gem'; has 64 teeth and clutch drum gear has
2 teet

. Flat washer
Cluteh cover

. Clutoh’springs
. Cluteh splder
. Cluteh shoey

. Cluteh drum &
Aear

Sl LI A =

Fig. HL227 — Fairbanks-Morse countef-clockwise rotation starter similar to that used on
model ZIP. Refer to Fig. HL229. for assembly of friction shoe assembly (8) if unit has
been disassembled. Note direction of sharp edge on shoes when reassembling starter.

Fig. HL228 — Exploded view of Fairbanks-Morse starter used on WIZ series and model

Super 77. Fig. HL229 shows proper method of assembling friction shoe assembly if it

has been disassembled for some reason; individual parts of friction shoe assembly are
not available, Note direction for sharp edges of shoes when reassembling starter.

. Crankshaft nut

. Thrust washersa
. Bronze bushing
., Sprocket shaft

nut

. Bprocket washer
. Chain sprocket

. Bprocket keys

. Sprocket washer
. Sprocket spacer

10,
17,
18,
1§18

Formica seal 25, ‘'O ring
Hall bearing 26, Window
Snap ring 27. Window plate
Driven (output) 29, Filler cap
gear 30, Gasket
. Bprocket shaft 37. Crankcase &
22, Gasket gear cnse
. Transmizsion
cover
CCW ROTATION

Refer to Fig. HL228 for legend.

CW ROTATION

CHAIN SAWS

Fig. HL229 — If Fairbanks-Morse starter
friction shoe assembly is disassembled, be
sure to reassemble as shown.

ring (18), then press bearing from case
using Homelite special tool No, 23228. Re-
new the Formica seal (16) before installing
new bearing, Remove retaining screws, then
remove oulput’ gear (19).from sprocket shaft.
Reverse disassembly procedure and use Fig.
HL225 ‘as a guide (fo redssemble. Reinstall
coyer with new gasket/and fill transmission
toy proper level with Jubricant.

STARTER. Three different types of starters
are used, Refer to the appropriate following
paragraph for information regarding the
Felirbanks-Morse starter used on models ZIP,
'WIZ“Super WIZ, WIZ 55, Super WIZ 55,
Super’ WIZ 66 and Super 77, the ball drive
starter used on models 775D and 775G or
the overrunning clutch type starter used
on models 995D and 995G.

FAIRBANKS-MORSE STARTER. Refer lo
Fig. HL227 for exploded view showing coun-
ter-clockwise rotation starter used on model
ZIP and to Fig, HL228 for clockwise rotation
starter used on WIZ series of models and
Super 77. When installing rewind spring,
pulley and rope, spring should be pre-
tensioned so that pulley will rewind all
rope and pull rope handle lightly against
starter housing. If spring is tensioned too
tightly, or if starter rope is too long, spring
can be damaged by being wound too tightly
when starter rope is pulled out. The starter
clutch (8) is available as an assembly only.
It clutch has been disassembled for some
reason, it must be reassembled as shown
in Fig. 229. Be sure that starter is properly
placed on starter pulley so that sharp edges
of clutch shoes are pointing in direction
shown in Fig. HL227 on model ZIP or as
shown in Fig. HL228 for other models using
this type starter.

1. Cover B. Friction shoe

2. Rewind spring ABRY.

3. Rope puliey ] 0. Drake spring

4. Starter rope 10, Retaining washer
A. Handle grip 11. Metnining ring

6. Grip insert 12. Starter cup

7. Iirake wasliers 13. Btarter screen

™ I
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BALL DRIVE STARTER. Refer to Fig. HlL-
230 for exploded view of ball drive starter
used on model 775G. Starter for model 775D
iz similar except for being counter-clockwise
instead of clockwise rotation. Hub (22),
which is attached to rope pulley (39) by
four screws (41), drives ratchet (26) through
friction. Thus, if engine kicks back while
cranking, the ratchet should slip in hub.
Drive torque should be 170 to 180 inch-
pounds and is adjusted by tightening or
loosing hub clamp screw (24). The ball drive
cssembly (16) is retained on engine crank-
shaft by crankshaft nut (32). Ball drive plate
(17) is attached to engine flywheel and en-
gine is cranked by steel balls (18) which
engage ratchet (26) and ball drive plate.
When engine is running, centrifugal force
disengages drive balls from ratchet and
crankshaft turns in the needle bearings (28)
in ratchet, Rewind spring (35) inner hook
engages roll pin (23) carried in bores in
M ratchet and rope pulley.

Use Fig. HL230 as disassembly and re-
assembly guide, remembering that on model -
775D, rewind spring, rope pulley and rope 19 38 7

are assembled in reverse of positions shown. Fig. HL230 — Expl toew of NN bail drt o R S i
Drive torque can be checked using torque 9. m— oded v om ve starter for mode| 3 rter for
wrench :n:l special key (Homelite giool ?ﬂuu. model 775D Is similar except it is/designed for ‘counter-clockwise rotation. Tension screw
! A-22224). (24) should be adjusted so that hub (22) will/drive ratchet (26) to crank engine, but
| ratchet will slip in hub if engine kicks back. Torque transmitted through hub antl ratchet
! OVER-RUNNING CLUTCH STARTER. Re- can be measured by locking engine, removing ftwo opposite screws (41) from pulley and
! fer to Fig, HL231 for exploded view of over- turning pulley with special key (Homelife tool No. A-22224) and inch-pound torque
" running clutch type starter used on models wrench. Torque should\be 170-180 inch-pounds.

935D and 995G. When starter pulley (10) is

turned, over-running bearing (14) engages 13, Thrust washer 19, Inner racbx 2B, Needle bearings 35. Rewind spring
; 20, Ballwetniner 20, Felt wick
inner race (17) which is pinned to flywheel :ﬁ ?;2;‘::_]:‘: L 1—;: gp::vnlht’m :ﬁ' 'i!;?r:wt] washer §§' ?}’,f'.’:ﬂi‘},‘}f,‘f
23, Splirol pin 31, Flat aluminum ) 2
n "o i Bonae e I Ao e T Rl
L 25, Sealing cuj 2. Cran t nut >
Overrunning bearing (14) is a press _ﬂ‘ 1TA. Farmiiea washer 3] Ratehet 36, Soreen & 41, Screws
and can be removed using Homelite special 18, Steel balls 27.0Garlock senls bracket 42, Cover

tool No. A-23679. When installing new bear.
ing, be sure end marked “LOCK" as shown
in Fig, HL231 is towards rope pulley (10).
Install bearing using plug, Homelite tool
No. 23678.

Fig. HL231 — Exploded view of over-running clutch starter used on models 995D and
995G. Special tools required to remove and install over-running bearing (14) are puller
(Homelite tool No. A-23679).

2. Cover 8. Thrust washer 13. Socket head 16. Lock washer
.3, Bushing 9. Rewind lock 17 ifl‘:": e 43. Mounting ring
10. Starter pulley il At 11 Rotating screen
4, Starter rope 11. Bushi 14, Over-running 5
- ang bearing 45. Dowel pin (race
7. Rewind spring 12, Thrust washer 15. Crankshaft nut to rotor)
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~  Fig. HL235—Exploded view of Tillotson HP-19B diophragm type carburetor. Refer to
Fig. HL236 for checking fuel dichpragm lever (25). For proper fuel diaphragm spring
{29) tension, two copper washers (31) ‘must be used on spring tension adjusting screw

1. Body 26, Lover pin scre®
2, Channel plug 27. Lever pimgapn
3. Channel plug 28. Gaskel
4. Chole shaft 29, Tenslon spring
& laver 30, Tension screw
0. Choke shutter 31. Copper washers
7. Choke friction (2)
pin 42. Malin fuel needle
R. Frictlon pin 33, Fuel needle gland
spring 34, Gasket
@, Metering 35. Packing
diaphragm 36, Packing nut
10. ?g\‘:&h"ﬂﬂm 87, Main fuel nozzle
11, Diaphragm o Casket
gasket 39. Channel plug

18, Drain plug 40. Gasket

18. Mounting gasket 41, Throttle lever
14. TdJe fuel needle 44, Connector
13, Frietion spring 43, Clip washer

16. ®pring washer 47. Throttla shaft
17. Idle speed screw 48. Ehrg]tlle shaft
18. Frictlon spring 4 C‘llis e
19, Idle check ma e

valve seat h2. sprrnttle return
20. E&Iﬁ:]ﬁ;‘ﬂ‘ 53. Anchor/stop pin
81, Inlet scresn 04, Throttle shutter

29 Gasket 6. ;I;l;:]a_tﬂe stop

28, 1_nlett needle & 50, Fuel pump
sea e

24, Inlet geat 0 %‘f.l-sal;a;ump
pasket diaphragm

25. Diaphrogm lever 1. Fuel pump body

G2. Inlet screen
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OF DIAPHRAGM CHAMBER.

Fig. HL236—Cross-sectional view showing
proper setting of fuel diophragm lever
(25—Fig. HL235).

Fig. HL237 — Exploded
view showing air cleaner
and throttle bnndls.

1. Carburetor gaskat

. Air cleaner elbow
Gasket

Alr filter cover
Filter and gasket
Throttle handle

. Choke rod

Grommet

. Throttle trigeer

10, Throttla latch spring
11, Throttle lateh button
12. Handle cover

13. Throttle shaft

14, Carburetor guard
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Fig. HL238—Exploded view of fuel tank
and oil reservoir. Refer to Fig. HL243 for
exploded view of oil pump (6).

. Rellef valye

. Gasket

Fuel tafilk cap
Ol regervalr cnp

8. Fuel tank

i, Fuel piek-up &
filter

10, Flexible hase

=1 U e 2212 -

. Gndket 11, ElIhow
. QL1 pumg 12 Garburetor hose
insket 18aOutlet fitting
. Ganket
MAINTENANCE

SPARK PLUG. A Champion type UJ7G
spark’ plug is recommended. Set electrode
gap,10,0.025.

CARBURETOR. Refer to Fig. HL235 for
exploded view of Tillotson model HP-19B
carburetor. For initial adjustment, open main
fuel needle (32) about one turn and idle

fuel needle (14) about %-turn. Back idle

speed screw (17) out until throttle disc will
fully close, then turn screw back in until
screw contacts stop plus one additional turn,
Make final adjustment with engine running
and warm. Adjust idle speed screw so that
engine runs at just below clutch engage-
ment speed, then adjust idle fuel needle
for smoothest engine operation. With engine
running under full load, adjust main fuel
needle so that engine runs at highest speed
obtainable without excessive smoke.

Fig. HL236 shows proper adjustment of
fuel diaphragm lever. Inlet diaphragm lever
spring tension will be cormrectly adjusted
when two copper washers (31—Fig. HL235)
are used on adjusting screw (30) and screw
is tightened down against the washers. Care
should be taken when installing main noz
zle plug (39) because of minimum amount of
thread on plug.
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K. Crankshaft keyway
1. Magneto rotor

2, Rotor key
3. Cam key

Fig. HL240—Exploded view of magneto
coil and breaker assembly.

10, Clip 26, Contact plate
20. Armature core 27. Felt wick

21, Tgnition coll 28. Condenser

22, Washer(s) 20, Switeh (zround)
23, Horews lend

24. Washer 80, High tension

20, Dreaker arm wire

GOVERNOR. Engine is equipped with’ a
centrifugal type governor which«is\a part
of the rotary intake valve (16-—Fig., HL241)
The governor consists of (@ weighted. spring
loaded shutter attached to, the rotary valve.
When engine speed reaches design limif, the
shutter closes off the intoke opening..in
rolary valve plate, thereby governing en-
gine speed. Refer to INTAKE VALVE para-
graph in REPAIRS seclion for service in-
formation on the intake valve and governor
unit.

IGNITION SYSTEM. Refer to Fig. HL239
for view showing magneto rotor (flywheel),
breaker cam, magneto assembly and back
plate. Fig. HL240 shows exploded view of
magneto. Magneto is accessible after remov-
ing recoil starter assembly and crankshoft
nut, then pulling rotor from crankshaft using
Homelite tool No, AA-22560 puller or equiva-
lent.

Refer to ignition coil test specifications
following FUNDAMENTALS section of this
manual, Condenser capecity should be 0.168-
0.20 mid. Note that breaker cam (5—Fig.
H1.239) is installed with side having arrow
facing out. Adjust breaker point gap to
0.020. Be sure to reinstall spring (wave)
washer (4) between breacker cam and rotor.

4. Wave washer

5. Breaker eam

i, "“ON-OFF"" switch

7. Coll & breaker assembly

Fig. HL239—VYiew show-
ing magneto rotor, mag-
neto and back plate in-
stallation. Breaker cam
(5) is removable from
crankshaft. Cam key (3)
and rotor key (2) both
fit in same crankshaft
keyway (K). Refer to Fig.
HL240 for exploded view
of magneto coil and
breaker assembly (7).

B. Grommet
9. Back piate
30, High tension wire

LUBRICATION. Engine is lubricated by
mixing Y2-pint of Homelite oil or good grade
SAE 30 motor oil with each gallon of requ-
lar gasoline (16:1 mixture).

Fill chain oiler tank with Homelite Bar
and Chain Oil or with new SAE 30 motor
oil. In cold temperatures where molor oil
will not pump through chain oiler, dilute oil
with one part kerosene to four parts, oil

CARBON. Carben deposils' should be
cleaned from the muffler and exhaust ports
at regular intervals. Refer-to Fig. HL241 for
exploded view of muifler. When scraping
carbon from exhaust port, be carefulsneot to’
damage edges of ports. Use a wood sctaper.

Homelite

REPAIRS

CONNECTING ROD. Connecting rod and
piston unit can be removed from crankshaft
after removing cylinder shield and cylinder
from crankcase. After disconnecting rod from
crankshatft, be sure all of the 31 loose needle
rollers are removed from crankcase. To re-
move piston from connecting rod, remove the
retaining snap rings, support piston and
bump piston pin from piston and rod.

Check crankpin bearing surfaces in rod
and cap and renew rod if surface is scored
or shows visible wear. Also, be sure that
the Formica thrust washers bonded to each
side of rod and cap remain completely
bonded and are not excessively worn or
grooved. If connecting rod is otherwise serv-
iceable, the needle roller bearing (20—Fig.
HL241) can be renewed. To remove old
bearing and install new bearing, use Home-
lite bearing plug (driver) No, A-23809 and
support connecting rod on suitable sleeve.
Drive or press on lettered end of bearing
cageonly.

It is recommended that the crankpin
needle rollers! be renewed at each over-
haul Wrap“the strip of 31 rollers around
crankpin, then install rod and cap. If re-
assembling unworn unit, use grease to stick
18, rollers in connecting rod and 15 rollers
in cap. Assemble rod to cap with malch
marks aligned, wiggle rod as screws are
tightened to align fractured mating surfaces
and tighten screws to a torque of 70-80
inch-pounds.

Fig. HL241—Exploded view of 5-30N power head. Fitting (11) connects crankcase pulse

to carburetor fuel pump diaphragm. Retary intake valve and governor assembly

(16) is driven by crankshaft. Formica wear plate (15) is held stationary in front crank-
case half (14).

18. Connecting rod

1.

1. Heat damper 11. Pulse line

2. Mufiler cap Titting

3. QOuter retainer 12, Crankshaft seal

4. Muffler element 13. Needle bearings

5, Inner retainer 14. Front crankcase

6. Mufiler shell half

8. Intake manifold 153. Formica wear

). Manifold gasket plate

10. Carburetor 16. Intake valve &
gasket governor

Needle rollers
(31)

& eap 24, Piston
19, Cap screws SR, Bearing screws
20. Needle roller 29, Special washers

benaring 30. Gasket
21. 8nap rings 31. Rear crankecase
22, Cylinder half
23. Gnsket 32, Crankshaft seal
24, Piston rings 33. Snap ring
25. Piston pin 44, Ball bearing

35. Crankshaft
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PISTON. PIN AND RINGS, The piston is
fitted with three pinned compression rings.
Piston ring end gap should be 0.070-0.075:
renew rings if end gap is 0.100 or more.
Ring width is 0.037 and side clearance in
groove is 0.0025-0.0035; renew piston if side
clearance of new ring in top groove is 0.004
or more, Also, renew piston if cracked,
scored or if worn so that ring locating pin
is worn to half of original thickness or there
is visible up and down play of piston pin
in bore. Piston and pin are available as a
matched set only.

When installing piston or piston and rod
assembly, be sure that piston ring locating
pin is towards intake side of cylinder.

CYLINDER. Cylinder bore is chrome
plated. The cylinder is honed after plating:
thus, bore does not have the appearance of
polished chrome and is light gray in color.
If plating has been penetrated by scoring
or wear, the soft aluminum underneath will
appear as a brighter area than the chrome
bore. Usually, the worn areas will be lo-
cated at edges of the cylinder ports. In
some instances, particles from scored piston
will adhere to cylinder bore and these de-
posits can be removed using a rubber im-
pregnated grinding wheel mounted in an
electric drill. I a screwdriver tip will not
scratch the cleaned surface, cylinder is
suitable for further service. If a screwdriver
will scratch the cleaned surface or bright
areas in cylinder bore indicate plating is
worn through, renew the cylinder. Also,
renew cylinder if cracked or if more than
three critical cooling fins are broken off.

When installing both @ new piston and
cylinder, clean the parts, lubricate with oil
and install piston in cylinder without rings
or connecting rod. Piston should slide in
bore from its own weight when cylinder
is turned on end. If piston sticks, select
another piston or cylinder that will give
desired fit.

CRANKSHAFT, BEARINGS AND SEALS,
The crankshaft is supported by needle roller
bearings (13—Fig. HL241) in front crankcase
half (14) and by a ball bearing (34) in rear
crankecase half (31). Lip type geals (12" &
32) facing towards inside (crankpin) seal
crankcase pressure.

To remove crankshaft, proceed as follows:
Remove transmission cover. clutch cssem-
bly, clutch drum and drive belt. Remove
starter assembly, fan housing, flywheel
(magneto rotor) and back plate. Remove
cylinder and piston and connecting rod
unit, Separate crankcase halves, then Nt
governor shutter away from crankshaft and
remove rotary intake valve assembly. Re-
move the two ball bearing retaining screws
(28) and special washers (29), then press
crankshaft and ball bearing from rear crank-
case half. Remove snap ring (33) and press
crankshait from ball bearing. Remove seals
(12 & 32) from crankcase halves and needle
roller bearings (13) from front crankcase
half.

Reassemble as follows: Install new crank-
shaft seal (32) in rear crankecse half with
geal lip inward. Soak new gaskei (30) in
oil and position gosket in rear crankcase
hali. Install ball bearing (34) on crankshaift
with groove in outer race towards crankpin

VY

CHAIN
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Fig. HL242—Exploded view of clutch and belt drive transmission. Cog belt (5) provides
a positive drive on sprockets (4 & 26). All bearings are. of sealed, pre-lubricated type.
Gasket (2) excludes saw dust from transmission case.

1. Transmission 7. Hex head screws
cover 8, Ciutch spider

¢, Gasket nusembly

3. Senled bearings 9. Drive keys

4. Drum & sprocket 10, Flat washer

b, Cog belt 11, Crankshaft nwt

6. Spacer 12, Clatch cover

13. Clutch syrinks

and secure bearing with snap ring {(33).
Using seal protector, jackscrew and (adapt-
ers, pull crankshaft and bearing into'rear
crankcase and .install\new screws (28) and
washers (28). Holding governor_shutter out
so that it will not sératch crankshaft, install
intake valve assembly (18) onwerankshaft
so that #springs enter holes in crankshafl
throw./ Tnstall new needle bearings (13) in
front~crankcase half, thien install new seal
(12) /with lip towords becrings. Be sure
Formica wear plate (15) is positioned prop-
erly in frontcrankcase half and assemble
front crankease half to crankshait and rear
half. Complete remainder of assembly by
reversing removal procedures.

The. following Homelite special lools are
available for servicing the crankshaft and
crankcase assembly:

Tool No.  Description
A-22560 Rotor puller, also used to push
crankshaft from rear crankcase
half.
22720 Rear crankcase seal sleeve.
22764  Rear crankcase seal tool.
22678  Ball bearing adapter.
A.22680 Jackscrew.
23176  Front crankcase half seal tool
23174 Front crankcase bearing tool

CRANKCASE. Refer to CRANKSHAFT,
BEARINGS AND SEALS paragraph for serv-
ice information covering removal and in-
stallation of crankcase halves. With engine
disassembled, check to be sure that pulse
passage in front crankcase half is open and
clean. The passage enters crankcaose via
intake valve register. Clean passage with
a wire if neceasary.

Be sure to handle crankcase halves care-
fully to that mating surfoces are not dam-
aged. Small burrs can be removed by lap-
ping the surface on a flat plate; take care

14. Qluteh shoe 21, Spucers

15 Transmission, 22, Sealed bearing
case 23, Spacer

16, Sprocket keys 24, Sealed bearing

17. Nut 25, Snap ring

18, Outer flange 26, Driven sprocket

18, Sprocket 27, Dirive shatt
20, Innen flange

to remove a minimum amount of material.
No gaskets or sealing compound should be
placed between the crankcase halves. If
main bearing bore in rear half has a lapped
appearance, the ball bearing outer race has
been turning within the bore and the crank-
case rear half should be renewed.
ROTARY INTAKE VALVE. The rotary in-
take valve and governor assembly (16—
Fig. HL241) is driven by the crankshail;
opening in intake valve plate is timed to
intake port in front crankcase half (14) to
admit fuel and air mixture to crankcase
when piston is on upward stroke. With en-
gine running, the governor plate covers
intcke valve plate opening at a prede-
termined speed to limit intake of fuel and
air mixture from carburetor, thus govern
engine speed at approximately 5500 RPM,
Refer to CRANKSHAFT, BEARINGS AND
SEALS paragraph for information on remov-
ing and installing the intake valve and
governor unit, The assembly should be re-
newed if sealing face of valve is scored or
worn enough to produce a ridge, if spring
posts are loose or if valve face has worn
enough to expose the spring posits or gov-
ernor pivot post. Slight scoring of valve face
can be corrected by lapping on a lapping
plate using a very fine abrasive. Slight
scoring of Formica wear plate (15) is per-
missible. If wear plate is being renewed, it
should be soaked in oil for 24 hours prior
to installing it. Be sure the wear plate fits
the retaining posts in front crankcase half.
CLUTCH. The shoe type cluich assembly
(8—Fig. HL242) is mounted on engine crank-
shaft, If clutch slips under load, check for
excessive wear of clutch shoes. If clutch
will not disengage with engine at idle
speed, check for broken, weak, distorted or
improperly installed clutch springs (13).
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Fig. HL243 — Exploded view of manual
chain oller pump.

19. 8creen 27. Munger spring

20, Rubber slesve 28, Plunger

21, Fitting 20, Connector

22, Elbow fittings 80, Plunger button

23. Check balls 81, Btralght fitting

24, Check ball 32, Elbow fitting
springs #3. Locking plate

25, Pump body 4. Cover plate

20, Serew plug

To remove clutch spider and shoe assem-
bly, remove transmission cover (1), unscrew
crankshaft nut (11), remove washer (10), and
clutch cover (12), then pull spider and shoe
assembly using Homelite tool No. A<22803
or equivalent. To remove clutch drum 4),
turn drum and belt while slipping belt off
driven sprocket (26). Bearings (3) are sealed
and do not require lubrication. Refiew bear-
ings i#f rough or worn ond drum is other-
wise serviceable, Note: Do not wash' the
sealed bearings in solvent of any kind. Re-
move bearing by driving spacer (6) with

Fig. HL244 — Exploded
view of the ball drive re-
coil starter.

Pulley cover
Btarter rope
Grip

Lock pin

Pulley screws
Lock washers

. Rope pulley

. Dowael pin

. Plastic shim

. Crankshaft nut
. Lock washer

. Aluminum washer
. Thrust washers
. Alr screen

. Recoil spring

. Spring cover

. Ball drive plate
. Steel balls (3)

. Inner races

. Ball retainer

. Ratchet hub

. Adjusting serew
. Garlock seals

. Needle bearings
. Felt wick

. Ratchet

. Formioa washer

B2y

punch to remove one bearing, then drive
out opposite bearing. Drive on outer race
of nmew bearing eonly when installing. In-
stall one bearing flush with inner face of
drum, insert spacer, then drive second hedr
ing in flush with face of belt sprocket.

TRANSMISSION, Refer to Fig, HL242 for
exploded view of the belt drivewtransmis-
sion. Sealed, pre-lubricated | bearings are
used throughout and no lubrication is e
quired. Refer to CLUTCH paragraph for re-
moval of clutch, glulch drum and drive belt.
To remove driven sprocket, shaft and . bear-
ings, proceed as follows:

With saw’ chain removed, unscrew nut
(17) and remove chain sprocket (18) and
related parts, Bump shaft, (27) and drum
from , bearifigs and trangmission case. Re-
move snap ring"(25), then drive bearings
{22 and 24) and spacer (23) from case.

Clutch drumi somd sprocket (4) and/or
driven sprocket (26) should be renewed ii
edges of “cogs are rounded. Drive belt
should, be ‘rénewed if obviously worn or
damaged or if back side of belt can be
pushed against transmission case by thumb
Pressute.

CHAIN OILER PUMP. Refer to Fig. HL243
for exploded view of the manual chain oiler
pump assembly. Fig. HL238 shows installa-
tion of pump (6) and gasket (7) to chain oil
reservoir in fuel tank assembly.

If pump fails lo operate properly, check
to be sure pi¢kup screen (19—Fig. HL243)
is clean and hose (20) is not kinked, col-
lapsed or cracked. Be sure inlet and outlet
check walves and springs are in good con-
dition\and’ are properly installed as shown.

STARTER. Refer to Fig. HL244 for ex-
ploded view of ball drive recoil starter
assembly. Hub (29), which is attached to
rope pulley (7) by four screws (5). drives
ratchet (34) through friction. Thus, if engine
kicks back while cranking, ratchet should
slip in hub. Drive torque of hub to ratchet
should be 170-180 Ft.Lbs. and is adjusted
by tightening or loosening hub clamp screw
(30). Ball drive assembly (items 24 through
35) is retained on engine crankshaft by nut
(10). Ball drive plate (24) is attached to
flywheel and engine is cranked by steel
balls (25) which engage ratchet and ball
drive plate. When engine is running, cen-
trifugal force disengages drive balls from
ratchet and crankshaft turns in the needle
bearings (32) in ratchet. Rewind spring (21)
engages pin (8) carried in bores in ratchet
and rope pulley.

Crankshaft nut (10), through washers and
the two needle bearing inner races (spacers)
(28). retain magneto rotor as well as starter
assembly to crankshaft, Starter drive torque
can be checked using Homelite tool No.
A-22224 and a torque wrench.
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Fig. HL250—Schematic diagram of XL-104 CD ignition system. Electrical energy created by magnet (M) in flywheel (2) passing
generator coil (3) and core (C) is stored in the capacitor (4) until SCR switch in timing module’ (6) is turned on by timing pole
piece (TP) passing magnetic triggering device (A or R) in module. The capacitor will then discharge the stored eléctrical energy into
the transformer (5) which builds up the voltage to fire the spark plug (1). SCR switch is actuated by retard magnetic triggering de-
vice (R) ot cranking speeds and by advance triggering device (A) when engine is running, Safety pole piece (SPY will cause spark

CHAIN SAWS

C 5

plug to be fired on exhaust stroke if engine is turned backwards. * ON-OFF" switch (S)

tor.
OPERATING PRINCIPLES

The Homelite capacitor discharge ignition
system replaces the conventional magneto
in that it generates alternating current which
is rectified into direct current, the current is
stored as electrical energy in a capacitor
(condenser) and is discharged on liming
signal into the tramsformer (coil) that steps
up the voltage to fire the spark plug. In.
stead of using breaker points as in a con-
ventional magneto, ignition timing is done
by magnetically triggered solid state swilch
components. Refer to Fig. HL250 for sche-
matic diagram of the model XL-104 capaci-
tor discharge igmition system.

The solid state triggering device is lo-
cated in a module mounted under the fly-
wheel (rotor). On chain saw models XL-850,
XL-875 and XL-904, the capacitor is alse
located in the module, The capacitor for the
model XL-104 ignition system and all other
components for all models are mounted out-
side the f{lywheel. Ignition system. com-
ponents are as follows:

1. SPARK PLUG—A conventional Cham-
pion spark plug with a 0.020 firing gap.

2. FLYWHEEL (ROTOR)—The CD flywheel
is slightly diiferent from breaker ignition fly-
wheels in that it has two pole pieces to
trigger the solid state components. One pole
piece triggers the switch for normal starting
and operating ignition timing and the second
pole piece is a safety device to prevent the
engine from running backwards. The fly-
wheel magnet passes the generator coil
and core to generate elecirical current.

3. GENERATOR—The generalor is an al-
ternator type similar o that used in a bat-
tery charging circuit. The generator coil
module is a permanently sealed unit
mounted on a core. The module generates
electrical current to charge the capacitor.

4. CAPACITOR—The capacitor stores elec-
trical energy which is discharged into. the
transformer on signal from the switch mod-
ule. On the model XL-104, the capacitor is a
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sealed unit mounted in a slot in the throtile
handle assembly; on other models, the ca-
pacitor is sealed inside the switch module:

5. TRANSFORMER—The transformer  in-
creases the voltage discharged ffom <the
capacitor 1o a voltage high enoughto fire
the spark plug. The transformer is mounted
on the generator core and can be renewed
separately.

6. TIMING SWITCH MODULE—The timing
switch module, which is mounted on the
backplate under, the/ flywheel, (consists of
two magnetic devices which will trigger
the silicon. controlled reétifier (SCR) swilch
contained”in the module..One magnetic de-
vice will trigger the (switch for retarded
timifig/ at cranking speed” and the second
will trigger the swiitch for advanced timing
when' the engine is running. The advance
triggering deviee, is located 16 degrees
ahead ©f the retard device. At cranking
speed, the advance triggering device will
not genercte enough electricity to trigger
the SCR, switch, but the retard device is
stronger and will trigger the SCR switch
at. cranking speed, thus cllowing the elec-
trical energy stored in the capacitor to be
discharged into the transformer and fire the
spark plug. When the engine is running.
the increased speed at which the pole piece
in the flywheel passes the advanced trig-
gering device generates enough electrical
energy to ftrigger the SCR swilch, thus the
capacitor is discharged into the transformer
16 degrees sooner than at cranking speed.
When the pole piece passes the retard de-
vice, a triggering current is also created.
but the capacitor has already been dis-
charged and no ignition spark will occur.
Should the engine be turned backwards far
enough to charge the capacitor, a second
“safety” pole piece in the flywheel will
trigger the SCR swilch and the spark plug
will be fired when the engine exhaqust port
is open. Thus, when the engine is turned
backwards, a “pooi” may be heard from
the exhoust but a power stroke will not
be created.

is used to stop engine by grounding the ca-

TESTING THE
CD IGNITION SYSTEM
Model XL-104

Procedure and specifications for checking
the capacitor discharge ignition system with
a Graham or Merc-O-Tronic tester were not
available at time of publication, but a num-
ber of tests to indicate condition of the igni-
tion system components can be made using
a voltohmmeter, preferrably a Tripplett or
Monarch. To make the volt-ohmmeter tests,
refer to Figs. HL251 through HL255 and
proceed as follows:

Turn the ignition switch to "ON" position,

disconnect lead terminal from spark plug
and insert a screw into the terminal, Hold
terminal insulating boot to position the screw
head Y-inch from engine ground and ob-
serve for spark while pulling the starter
rope. If a spark is observed, the magneto
can be considered OK; if no spark is ob-
served, proceed as follows:
CAUTION: Discharge capacitor by switching
ignition to "OFF" position or by touching the
switch lead to ground if disconnected from
switch.

Remove fan housing and flywheel and
thoroughly inspect lo see that all wires
are properly connected and that there are
no broken or loose connections, If all wires
are secure and in place, make the following
tests: Note: Except where rotor is required
to be in place during the generator coil test,
components may be tested on or off the unit.

Select Hxl scale of ohmmeter and con-
nect one lead of chmmeter to timing switch
module marked “TRANS.” and the other lead
to terminal marked “GEN."” as shown in Fig.
HL251. Strike the pole pieces with a screw-
driver as shown: the ohmmeter needle
should show a deflection and remain de-
flected until the leads are disconnected. If
no deflection is noted, reverse the leads
and again strike pole pieces with screw-
driver. If no needle deflection is noted with
chmmeter leads connected in either manner,
renew the switch module.
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Fig. HL251 — Checking

the timing switch module

using an ohmmeter; refer
to text for procedure.

Fig. HL252—View show-

ing chmmeter connections

for checking capacitor;

refer to text for pro-
cedure.

Fig, HL253 — High ten-
sion coil of transformer

should have. between
2400 and 2900 ohms re-
sistance; make .ohmmeter
connections as, shown in

top view. Resistance of

To check capacitor, selection Rx1000 scale
of ohmmeter and disconnect ignition switch
lead or turn switch to “ON" position. Con=

nect negative (black) lead of chmmeter to

capacitor terminal used for generator ‘coil

CONDENSER LEAD

of

04

Fia. HL254—Generator coil medule should

show continuity in one direction only; re-

versing the leads should cause opposite
reading to be observed.

input> coil should be< be-
tween 0.2 and 0.25 ohms
with, leads connected| as
shown in bottom view.

lead connection and'the positive (red) lead
16" capacitor ground lead terminal. An in-
stant deflection of needle should occur: if
not, reyerse~chmmeter leads. If no reflection
of ohmmeter needle occurs with leads con-
nected in either direction, renew the capaci-
tor.

®
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Again using Rx1000 scale of ohmmeter,
test fransformer by connecting either lead
of ohmmeter to transformer high wvoltage
lead ond other ohmmeter lead to trans-
former ground; the resulting reading should
be between 2400 and 2900 ohms. If proper
reading is oblained, disconnect leads, select
Rxl scale of ohmmeter and connect one
ohmmeter lead to transformer input termincl
and other lead to transformer ground; read-
ing should be between 0.2 and 0.25 chms.
I either reading is not between the desired
reading, renew the transformer,

The generator coil (square coil mounted
on core) can be checked for continuity as fol-
lows: With flywheel removed, disconnect
lead from terminal marked "GEN." on
switch module. Select Rx1 scale of chmmeter
and connect one lead of chmmeter to ground
and other lead to the lead disconnected
from switch module; then, reverse the leads.
The ohmmeter should show continuity (by
deflection of needle) with the leads con-
neéted, in one direction, but not in the op-
posite. If the continuity is not observed in
either direction, or if the needle deflects
showing coffinuity in both directions, renew
the generator coil. The generator coil can
be tested for output by using the voltmeter
as dellows: Refer to Fig. HL255. Remove
spark plug, disconnect lead from ignition
switch and bring lead out through switch
hole in throttle handle. Disconnect ground
lead from capacitor, Select lowest "“DC”
scale on voltmeter. Connect positive (red)
lead of voltmeter to switch wire and the
negative (black) lead to engine ground. Spin
engine by pulling firmly on starter rope. A
minimum of 4 volts should be observed on
voltmeter.

It is possible for some capacitor discharge
ignition system components to be faulty, but
not be detected by the voltohmmeter tests.
If after testing, a faulty component is not
located, renew the components one at a time
until the trouble is located. The components
should be renewed in the following order:

1. Capacitor

2. Generator coil and core

3. Transformer

4. Timing switch module,

i e

Fig. HL255—Testing output of gemerator with voltmeter; refer to text for procedure;
minimum output should be 4 vaits.
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MAINTENANCE

SPARK PLUG. Recommended spark plug
is a Champion J6] for use on engine power-
ing generator or centrifugal pump; a Cham-
pion UJ12 is recommended for use on dia-
phragm type pump engine. A Champion
HO-8A (platinum tip) or UJ11.G (gold pala-
dium tip) spark plug may be substituted.
Electrode gap is 0.025.

CARBURETOR. A Tillotson HS-45A car-
buretor is used on earlier engines; refer fo
exploded view of carburetor in Fig. HLL
Note: As engine speed is controlled by gov-
ernor plate on rotary inlet valve, there are
no governor linkage connections to throttle
ghaft. Throttle shaft has spring loaded de-
tent to hold shaft in wide open position.
Generator engine is not fitted with throtile

&

Fig. HL1—Exploded view of Tillotson HS-
45A carburetor used on model 250 engine.

3, Fuel pump cover 22, Welch plug

4, Fuel pump gasket £3. Retaining ring

h. Fuel pump for (24}
dlaphragm 24, Body channel

6. Inlet sereen soreen

8, Throttle shaft clip 25, Welch plug

10. Shaft friction 2. Adjusting needle

aprings

11, Shaft friction balls 27,
12, Choke shutter spring
13, Inlet needle 28, Idle speed screw
14, Inlet tension spring 29. Main adjusting

springs
Idle speed screw

15, Inlet control lever necdle

1f}, Inlet pinlon pin 30, Choke shaft

17. Inlet pinion pin 31. Idle adjusting
retalning screw needle

18. Diaphragm gasket 32, Throttle shaft
19, Metering dlaphragm 33. Throttle shutter
20. Diaphragm cover

CONSTRUCTION EQUIPMENT

ENGINE MODEL Bore
250 22

Stroke Displacement
138 8.0

The model 250 engine is used as power source for centrifugal pumps, diaphragm type
pumps, air blowers and generators. The pump, blower or generator must be at least partly
disassembled to service some engine components.

Fig. HL2—Exploded view of air intake and
fue! system. Refer to Fig. HL1 for ex-
ploded view of carburetor (24). Control
lever and shaft (2) is not used for throttle
on generator engine and hole is covered by

plug (3).
1. Air filter cover 12, Crankcase gaskel
2. Control shaft 13. Alr filter
assemblies mounting plate
3. Plug 157. Fuel tank
(generator only) 18. Fuel filter
4. Cover retaining nut 18, Fuel filler cap
. Nylon washer 20, Filting
6. Air filter element 21. Fuel line
7. Stud 22, Governor adjusting
8. Gasket hole plug
9. Spacer 23. Grommet
10. Intake manifold 24. Carburetor assembly

control knob. Carburetor is accessible after
removing air cleaner cover (1—Fig. HL2).

Later model carburetor is fitted with a
main nozzle check ball which allows use
of larger mesh inlet screen (6—Fig. HLI) and
provides easier adjustment of fuel mixture.
The check ball assembly will be in the
same bore as the small body channel welch
plug (22), retaining ring (23) and screen (24),
and will replace these parts.

When disassembling, slide diaphragm as-
sembly towards adjustment needle side of
carburetor body to disengage diaphragm
from fuel.inlet control lever. To remove welch
plugs,\carefully drill~through plugs with a
small \diameter drill and pry plugs out with
@ pin. Caution, should be taken that drill
bit'just goes. through welch plug as deeper
drilling may seriously damage carburetor.
Note chénnel Screen (24) (early model car-
buretof) and screen retaining ring (23) which
are-accessible after removing welch plug (22).

Inlet control metering lever (15) should be
flush with metering chamber floor of car-
buretor body. If not, bend diaphragm end
of lever up or down as required so that
lever is flush.

Normal adjustment of low speed fuel mix-
ture needle (marked “L” on carburetor body)
is Y-twn open and main mixture adjusting
needle (marked "H” on carburetor bedy)
should be opened be opened one full turn.
On pump or blower engine, back idle speed
adjusting screw out until carburetor throttle
plate will close fully, then slowly turn screw
in until it just contacts pin on throttle shatt,
then turn screw in an additional 1% turns.

Start engine and allow to warm up before
making final carburetor adjustments. With
carburetor throttle shaft in high speed detent
position and engine runmning under load,
adjust main (H) fuel needle for smoothest
running. Note: On generators, there is no
external control for throttle, thus no need
to make idle adjustments, Move throttle shait
to idle speed position and adjust idle fuel
needle (L) for smoothest idle. Adjust idle
speed stop screw to desired idle speed. If
engine will not accelerate from idle speed
to full throttle without hesitation, open idle
fuel needle an additional %-turn,

GOVERNOR. The governor is a part of
the rotary inlet valve; refer to Fig. HL3.
As engine speed increases, centrifugal force
pivots governor plate on pivot pin (P) against
tension of spring (S). The governor plate then
closes the opening in rotary valve and thus
throttles the engine. Moximum governed en-
gine speed is controlled by tension of gover-
nor spring, which is aodjusted by turning
screw (A).

To check and adjust engine speed, pro-
ceed as follows: First. bring engine to nor-
mal operating temperature and adjust car-
buretor for highest speed and best perfor-
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mance obtainable, then check engine speed
with tachometer. Refer to the following chart

for correct governed speed:
No Load RPM Full Load RPM

Generator 3750 3600
Centrifugal Pump 3900-4000 3400-3600
Diaphragm Pump 2800-3000 2800-3000
Blower 3750-3800 3400-3600

If adjustment is necessary, stop engine
and remove air filler cover and rubber plug
{22—Fig. HL2) from «ir filter base (13). Re-
move brass plug from engine crankcase
through opening in filter base and turn
engine so that adjusting screw (A—Fig. HL3)
is accessible. Then, as shown in Fig. HL4,
turn adjusting screw clockwise to increase
speed or counter-clockwise to decrease
speed. One turn of the screw will change
governed speed opproximately 100 RPM.
Reinstall brass plug, rubber plug and air

Fig. HL3—VYiew of rotary intake valve and
governor assembly. Governor plaote pivots
on post (P) to close off valve opening in
rotary valve plate to govern engine speed.
Speed ot which plate closes the opening
is reqgulated by tension of governor spring
(S) which Is adjusted by turning screw (A).

Fig. HL4—Access to governor spring ad-
justing screw (A—Fig. HL3) is gained by
removing air filter cover, rubber plug (22—
Fig. HL2) and the brass plug from engine
crankcase. Then, turn engine so that screw
can be turned with screwdriver as shown.

filler cover, then recheck engine speed:;
readjust if necessary.

IGNITION AND TIMING. Breaker points,
condenser and ignition coil are accessible
after removing engine flywheel (magneto
rotor). A hole is provided in magneto back
plate and inner face of flywheel so that o
pin may be inserted to hold flywheel from
turning. Unscrew flywheel nut and remove
flywheel using Homelite puller # AA-22560,
or equivalent. Tighten puller center screw,
then tap screw with hammer to loosen taper
fil of flywheel to crankshaft. CAUTION: At-
templing 1o remove flywheel by tightening
puller screw only may damage flywheel

To adjust breaker point gap, turn engine
so that leading edge of breaker cam is
about VYa-inch past breaker point cam fol-
lower, then adjust point gap to 0.020.
NOTE: On earlier models, removal of fly-
wheel (magneto rotor) will also require re-
moval of the fan housing (17—Fig. HL8). Fan
housing and magneto back plate are integral
on later models; removing starter and starter
adapter plate will permit access to remove
magnelo rotor. Also, service crankshafts may
have two keyways for breaker cam and
magneto rotor. The second keyway (painted
red) is at 2 o’clock position (when consider-
ing cylinder at 12 o'clock position) for use
with one-piece fan housing and back plate
only when breaker points are located above
crankshaft. On early engines with two-piece
fan housing and back({plate; breaker points
are mounted below erankshaft (opposile cyl-
inder). The breaker cam and r6lor must be
positioned in same keyway. The' new one-
piece fan housing and back plate may be
installed on\earlier models by tapping the
two drilled stator mounting Heles and mount-
ing magneto stator (armature and coil) in
original position..When both new crankshaft

Homelite

and fan housing/back plate are used, re-
mount magnelo stator in new position, use
red keyway for installing cam and rotor
and mount starter using new adapter plate.
New magneto leads, retaining clips and
rivets will be required also.

LUBRICATION. Engine is lubricated by oil
mixed with fuel. Homelite 2-cycle motor oil
is recommended; however, SAE-30 non-deter-
gent motor oil may be used if Homelite oil
is not available. Do not use multi-grade  oils.

For use in diaphragm pump engine only,
mix Ya-pint of oil with each gallon of gaso-
line. For all other application, mix Y2-pint of
oil with each gallon of gasoline. Always mix
oil and gasoline thoroughly in separate con-
tainer, then pour mixture into fuel tank.

AIR AND FUEL FILTERS. The air cleaner
element may be washed by sloshing it
around in a container of non-oily solvent.
It engine is run continuously, clean air filter
daily.\ After a number of cleanings, filter
pores may become permanently clogged,
making it necessary to renew element.

The fuel filter"is part of the fuel pick-up
inside fuel tank and can be fished out with
wire, hook.. Under normal operations, the
filter element should be changed at one to
two,month intervals. If engine is run con-
tinwously, or fuel is dirty, the filter may
need to be changed weekly, or more often
il necessary,

CARBON. The carbon should be cleaned
from the exhaust ports at 100 to 200 hour
intervals, Remove muffler, crank piston to top
dead center and use a wooden or plastic
scraper to remove carbon deposits. Avoid
scratching piston or damaging edge of port,
Note: For easy access to exhaust port, stand
engine on recoil starter end.

Fig. HL5—Exploded view of model 250 magneto assembly. Magneto components are ac-
cessible after removing flywheel; refer to text. A zinc flywheel (magneto rotor) should be
used on diophragm pump engine; other model 250 engines use aluminum flywheel.

18. Flywheel 24. Condenser

19. Breaker box cover 25. Condenser clamp
20. Gasket 27. High tension lead
2i. Breaker points 28. Ignition coil

22, Terminal 9. Coil wedge

connection

32,

34. Breaker cam
33. Wire retalning

. Stator &
armature-assy.
. Breaker box
cover spring
Cam wiper felt

clips
35A, Felt seal
37. Back plote
48, Felt seal
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Fig. HLé—Exploded view
of 250 engine. Crankshaft
end play is controlled by
ball bearing (66). Three
different crankshafts are
used; shaft shown is for
diaphragm pump. Crank-
shaft for generator has
tapered end with threaded
counterbore for armature
retaining bolt. Crankshaft
for other applications has
externally threaded end.

41, Crankense half 52, Crankshaft (diaphragm 65. Snap rings
42, Crankshaft seal pump) 66, Roller bearing
43, Needle roller bearings 53, Needle bearing rollers (31) 67. Bearing retaining screws
45. Dowel pins 54. Connectine rod & cap 8. Bearing retaining washers
46, Intake valve wear plate 05, Socket head screws 0. Snap ring
44, Intake valve & 5, Needle roller bearing 0. Bearing gasket
gOVernor nssy, §7. Platon rings 73. Crankcase half
no. Governor spring hH, Gaskel 74. Crankshaft ofl seal
0l. Cam & flywheel key 38, Cylinder 70, Dowel pin

4. Piston & piston pin

REPAIRS

CONNECTING ROD. Connecting rod and
piston assembly can be removed after re-
moving cylinder from crankcase. Refer to
Fig. HLS. Be careful to remove all of the
31 loose needle rollers when detaching rod
from crankpin.

Renew connecting rod if bent or twisted,
or if crankpin bearing surface is scored,
burned or excessively worn. The caged
needle roller piston pin bearing can be re-
newed by pressing old bearing out and
pressing new bearing in with Homelite tool
Nos. 241311 (plug) and 24124-1 (sleeve).
Press on lettered end of bearing cage only.

Renew crankpin needle rollers as a set
it any roller is scored, burned or has flat
spot. Stick needle roller set to crankpin with

Fig. HL7—A 10-32 threaded rod or head-
less screw is used as tool to help in as-
sembling connecting red to cap. Stick the
31 loocse needle rollers to crankpin with
beeswax or heavy grease, then carefully
position cap so that when assembled, pinned
side of piston is towards intake side (upper
side) of engine.

heavy grease or beeswax. Using a 10-32
threaded rod or headless screw, position con-
necting rod cap so that mating boss on
cap and connecting red will align when
pinned side of position is on the intake
(upper) side of engine; refer to Fig. HL7.
Slide connecting red down over.threaded
rod or screw, then install socket head screw
in opposite side of rod and cap and remove
the installation tool. Install remaining socket
head screw and tighten both screws’ to a
torque of 32 inch-pounds.

PISTON, PIN' AND RINGS. Piston assem-
bly is accessible after removing, eylinder
assembly from crankcase, Always support
piston when removing <or \installing piston
pin. Piston is of aluminum alloy and is fitted
with thrée pinned piston rings.

If piston ring locating pin is wom to
half the original thickpess, or if there is any
visible up ond down play of piston pin in
piston bosses, tenew piston and pin as-
sembly, Inspect piston for cracks or holes
in domeand renew if any such defect is
noted:. Slight scoring of piston is permissible,
but i fough surfaces are accompanied by
deposit of aluminum on cylinder wall, re-
new piston.

Always use new piston pin retaining snap
rings when reassembling piston to connect-
ing rod. Fit new piston rings in grooves,
cligning ring end gaps with lecating pin.
Be sure locating pin side of piston is away
from exhaust side of engine when installing
piston and connecting rod assembly.

CYLINDER. Cylinder bore is chrome
plated; the plating is light gray in color and
does not have the appearance of polished
chrome. Renew cylinder if eny part of
chrome plated bore is worn through; usu-
ally, the worn area is bright as the alumi-
num is exposed. In some instances, particles
from the aluminum piston may be deposited
on top of chrome plating. This condition is
usually indicated by rough, flaky appear-
ance and can be removed by using a rub-
ber impregnated grinding wheel on a %-
inch electric drill If a screwdriver can be
run over the cleomed surface without leav-

ing marks thereon, the cylinder is suitable
for further service. If screwdriver scraiches
surface, renew cylinder.

Lubricate piston, rings and cylinder bore.
Compress rings, then slide cylinder down
over piston. Tighten cylinder retaining nuis
evenly and securely.

CRANKSHAFT, BEARINGS AND SEALS.
To remove crankshaft, engine must first be
removed from blower, pump or generator.
Refer to exploded view of appropriate unit
in Fig. HL9, HL10, HL11, HL12 or HLI13 for
required disassembly. Then, refer to Figs.
HLS and HL6 and proceed as follows:

Remove flywheel, magneto assembly and
magneto back plate. Remove and discard
felt seals (35A & 38—Fig. HLS5) from back-
plate (37). Remove “O" ring oil slinger (not
shown) from crankshaft. Remove cylinder,
piston and connecting rod assembly, then
separate crankcase halves (41 & 73—Fig.
HL6). Pull governor weight away from
crankshaft, then carefully remove the rotary
intake valve and governor assembly (48) to
avoid damaging sealing surface of crank-
shaft. Remove two scfews (67) and washersa
(68). retaining ball Béaring (66) in crankcase
half (73) and remove shaft and bearing. Tape
shafl to prevent seratching sealing surface,
then remove snap'ring (689) and pull bearing
(66) from crankshaft. Remove intake valve
plate (46) from crankcase half (41), pry seal
(42) dut of bore and press needle roller bear-
ing cages (43) out of crankcase half, Remove

Fig. HL8 — Exploded view of Fairbanks-

Morse rewind starter. Starfer cup (15) has

rope notches so that engine can be started

with starter assembly removed. Early type

fan housing (17) is shown; later fan hous-

ing and magneto back plate (37—Fiq.
HL5) are intearal.

2, Cover & 11. Brake retaining
bushing assy. washer

3. Starting cord 12. Snap ("E") ring

4, Starting cord grip 13, Flywheel nut

5. Insert 14. Lock washer

6. Rewlind spring 15. Starter cup

7. Starter pulley 16, Engine stop switch

8. Fiber washer 17. Blower housing

9. Friction shoe 18. Flywheel (magneto
assembly rotor)

10. Braks spring 40. Grommet

Lo
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seal (74) from opposite half. Note: Remove
bearings from crankshait and flywheel side
crankcase half only if renewal is indicated.

Renew crankshaft if it has damaged
threads, enlarged keyways, or if run out
exceeds 0.003. Inspect drive gear on output
end of diaphragm pump engine for wear or
other tooth damage. Flywheel end main jour-
nal must be free of pits, galling or heavy
score marks. If journal is worn or out of
round more than 0.001, renew crankshait.
Renew ball bearing at output end if bearing

shows perceptible wear or feels rough when
rotated. The caged needle roller bearings at
flywheel end should be renewed if any roller
shows visible flat spot, or if rollers in either
cage can be separated more than the width
(diameter) of one roller.

‘When reassembling, soak new bearing
gasket (70) in oil. then insert in crankcase
half (73). Support crankshaft at throw, then
press new ball bearing onlo shaft and se-
cure with snap ring (69). Note: Be sure that
groove in ouler bearing race is towcrds

Fig. HL9—Exploded view of diaphragm pump assembly. Gear teeth on engine crankshaft

(1) engage intermediate gear (23). Gearcase cover (4) must be removed from pump so

that engine can be separated from cover. When installing diaphragm (44), push rod (38)
all the way down before installing upper body (31) to lower body (46) bolts.

1. Engine crankshaft
4, Gearcase cover 14, Needle bearing
5. Bearing cap 15. Thrust washer
8. Needle bearing 16, Ofl filler plug
8. Thrust washer 164, Bearing cap
9. Gasket 17. Garlock seals
10. Pump gear 1B. Needle bearing
11, Shaft & 19, Thrust washer
key assy 21, Intermediate shaft
Key 23, Woodruff key

. Gearcase basembly

i
13

. Intermediate gear

Pump diaphragm
Diaphragm cap

Valve plate
Dischargs fitting

24. Spacer 46. Pump body
34 Crank 48. Wing plug

35. Cap screw 49, Gasket

37. Thrust washers 30. Standpipe

38. Pump rod assembly 1. Suction fitting
39. Needle bearings 52, Fipe nipple
40, Grease fitting 53. Valve weight
41. Washer 54. Valve

44 53.

43, 6.

Homelite

crankshait throw. Lubricate seal (74), then
using suitable installation tool (Homelite No.
24120-1 or equivalent) press seal into crank-
case half with lip of seal inward. Pressing
against outer race of bearing (66) only, in-
stall crankshaft and bearing assembly into
crankcase half (73) and secure with the two
screws (67) and washers (68). Note: Use
suitable seal protector (Homelite Nos. 24125-
1, 24128-1 or 24127-1, or equivalent) to pre-
vent damage to seal.

Using Homelite tool No. 24158-1, press
outer needle bearing into crankcase half (41)
with stepped end of tool, then press inner
bearing into crankcase half with straight
end of tool. Note: Press on lettered side of
bearing cage only, Install seal (42) with lip
in towards needle bearing with straight end
of bearing installation tool.

Fit governor and rotary intake valve as-
sembly onto crankshait so that thrust springs
fit into proper bores of crankshaft. Note:
Héld\ governor plate away from crankshaft
when installing to prevent scratching seal
surface. Lubricate all parts thoroughly and
insert intgke walve plate (46) in crankcase
half (41) so that it is properly positioned on
dowel pins @nd intake opening. Using seal
profector (Homelite No. 24121-1 or equiva-
lent), wssemble the crankcase half over
crankshaift and governor assembly, hold as-
sembly together against thrust spring pres-
sure and install crankcase cap screws.
Tighten cap screws to a torque of 80 Inch-
pounds. Insert new felt seal (38—Fig. HL5)
in bore of magneto back plate, place new
"O" ring oil slinger on crankshaft and in-
stall back plate. Tighten backplate retain-
ing cap screws to a torque of 80 inch-
pounds. Complete reassembly by reversing
disassembly procedure.

CRANKCASE. Be sure that all passages
through crankcase are clean, The idle pas-
sage line which enters crankcase via the
intake valve register may be restricted with
carbon deposits,

If main bearing bore at output end has a
lapped appearance, bearing has been turn-
ing in bore, in which instance crankcase
half should be renewed. The mating sur-
faces of the two-piece crankcase must be
free of all nicks and burrs as neither sealing
compound nor gaskets are used at this joint,
NOTE: Fuel tank bracket mounting screws
are secured in engine crankcase with Loc-
tite. When reinstalling bracket, clean the
screw threads and threads in crankcase,
then apply a drop of Loctite to each screw.
Tighten screws to a torque of 120 inch-
pounds.

ROTARY INTAKE VALVE. The combina-
tion rotary intake valve and governor (see
Fig. HL3) should be renewed if any of the
following conditions are noted: If the sealing
faces of wvalve or governor plate are worn
or scored enough to produce a ridge: if
spring post is loose or extended to valve
seating surface; or, if governor pivot point
has started to wear through the surface of
valve. Maximum allowable clearance be-
tween governor plate and intake valve plate
iz 0.,006. The governor spring and/or gov-
ermnor spring adjusting screw may be re-
newed separately from the assembly.
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1. Impeller housing 15. Drain plug
7. Seal assembly 15A. Primer plug
8. Washer 16, Gasket
0. Shim (0.010, 10A. Gasket
as required) 17. End housing
10. Shim (0.015, 26, Hex head
ns required) cap screws
11, Impeller - 27, Sealing washers
14, Goskets
13, Wear plate
14, Gasket

Fig. HL10—Exploded view of centrifugal pump. End housing (17) and impeller (11) must
be removed to allow removal of the four cap screws retaining impeller housing (1) to
engine. Hold flywheel from turning with pin (sec magneto section) to unscrew impeller,

Fig. HL11—Exploded view of trash pump. End housing and Impeller must be removed from
impeller housing to allow housing te be unbolted from engine.

1, End housing 7. Tapered bushing’ 11.°Shim (0,015, 16. Spiral pin

a2, Gasket 8. Impeller as required) 17. Pivot pin

3, Gasket #, Impeller hub 12. Spacer washers 18. Impeller housing
4. Wear plate 10, Shim (0.010, 13, Seal assembly 19, Studs

6. Impeller nut as required) 14. Cap scraws 20, Wing nuts

6. Washer 15. Sealing washers

Fig. HL12 = Exploded
view of blower unit. Re-
move blower housing and
rotor to allow unbolting
and removal of blower
plate (1) from engine.

. Blower outlet

. Blotted head screws
Mounting plate
Blower rotor
Elastic stop nut
Blower housing

. Blower inlet venturi
Inlet screen

. Inlet collar

u;‘-llﬁ_ﬂl_ﬂl_ﬁdlﬂ-

Slight scoring of valve face may be cor-
rected by lapping on a lapping plate using
a very fine abrasive. Lapping motion should
be in the pattern of a figure eight to obtain
best results. Slight scocring of the Formica
wear plate is permissible, Homelite recom-
mends soaking a new Formica plate in oil
for 24 hours prior to installation.

REWIND STARTER. Refer to Fig. HL8 for
exploded view of the Fairbanks-Morse starter
used on all applications. In an emergency
in case of rewind starter failure, remove
starter assembly and wind rope around
starter cup (15) to start engine.

Refer to exploded view for proper reas-
sembly of starter unit. Hook end of starter
rope in notch of pulley and turn pulley five
turns counterclockwise, then let spring wind
rope into pulley for proper spring pre-ten-
sion.

To remove starter cup, insert lock pin
through hole in magneto back plate and
hole in flywheel to hold flywheel from turn-
ing, then unscrew relaining nut,

DIAPHRAGM PUMP. The diaphragm pump
is lubricated by filling gearcase to level of
plug (16—Fig, HL9) with SAE 90 gear lubri.
eant and by, greasing pump rod upper bear-
ing at fitting (40) once a month with pressure
qgun.

When_installing new diaphragm (44) or
assembling upper pump body (31) to lower
bedy (48), the diaphragm must be centered
and in fully down position before tightening
upper body to lower bedy bolts.

To remove pump from engine, drain gear
lubricant and separate gearcase (13) from
gearcase cover (4). Gear teeth are machined
on end of engine crankshaft to drive inter-
mediate gear (23). Unbolt and remove cover
(4) from engine crankcase. When reassem-
bling, use new gasket (9).

CENTRIFUGAL PUMP. Refer to Fig. HLI0.
To remove pump from engine, remove end
housing (17) and wear plate (13) from im-
peller housing (1), toking care not to dam-
age sealing gaskets. Unscrew impeller (11)
from engine crankshaft in counter-clockwise
direction by placing wrench on hex end of
impeller and striking wrench a sharp blow
with hammer. Take care not to lose or dam-
age seals or shims. Impeller housing can
now be unbolted from engine,

When reassembling pump, shims (9 and
10) are available to maintain minimum clear-
ance between impeller and wear plate (13).
When shims are added to decrease clear-
ance, seal shims (not shown) of the same
thickness must be added to spacer washer
(8} thickness to maintain proper tension on
seal spring. Before reassembling pump, hold
wear plate (without gasket) against impeller
housing and twn engine by hand to be
sure impeller does not rub against wear
plate.

TRASH PUMP. The trash pump (Fig. HL11)
impeller (8) is mounted on tapered bushings
so that if a solid object lodges in pump, the
shaft can spin in impeller.

To remove pump from engine, remove end
housing (I) ond wear plate (4), then un-
sgew impeller retaining nut (5) and remove
impeller (8), taking core not to damage or
lose seal and shims (10, 11 & 12). Unbolt
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and remove impeller housing (18) from en-
gine.

When reassembling pump, use shim (10 &
11) thickness as required to maintgin mini-
mum clearance between impeller and wear
plate. Shims are placed between shoulder
on crankshaft and impeller hub (2). Install
same thickness of seal shims clong with
spacer washers (12) to maintain seal spring
tension.

1. Bet screw . Brush holder cap
2, Fan 25. Brushes

3. Key 26, End bell

4. Generator rotor 27. Button plug

. End bell 30, Shield

. Generator stator 31, Bearing cap

0. Grommet 35, Bolt

10, Transformer 40. Centering washer
12, Transformer box 42. Resistor

13, Receptacle, 3-wire 43. Receptacle, 2-wire
14. Ball bearing 44, Receptacle, 2-wire
21, Brush holder 43. Rectifier spacer
22, Set screw 4G, Recetifier & lead assy.
23, Set screw

GENERATOR. Exploded view of generator
is shown in Fig. HL13. Care should be taken
in disassembly of the generator that any
leads disconnected should be identified so
they may be reconnected properly. Also, if
brushes are to be reinstalled, they should
be identified so they can be installed in
same location and pesition from which they
were removed, Carefully disassemble to
avoid damage to wiring or insulation.

Homelite

Generator rotor (4) is removed from crank-
shaft after removing retaining cap screw (17)
by inserting a pin (Homelite No. 22271 cut
to length of 4;{% inches measured from
tapered end), tapered end first, and break-
ing taper {it loose with jackscrew (Homelite
tool No, S-394) threaded into end of rotor

shaft. Generator end bell (5) can then be
removed from engine.

Fig. HL13—Exploded view of generator unmit. The through bolt (17) retains generator rotor (4) on tapered end of engine crankshaft.
After removing rotor and fan (2) assembly from enginé crankshaft, the fan housing end bell (5) can be unbolted from engine crankcase.

ENGINE MODEL
251

HOMELITE
A Extronl DIVISION

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

Bare Stroke
2% 348

Displacement
12.62

The 251 engine is used as power source for Homelite models 251 A35 and 251 HY35
generators, model 251 S3 centrifugal pump and model 251 TP3 trash pump. The generator
or pump must be at least parily disassembled to service some engine components.

MAINTENANCE

SPARK PLUG. Either a Champion J8], HO-
8A or UJ-11-G spark plug may be used. The
Champion HO-8A platinum tip or UJ11.G
gold palladium tip plug will provide longer
service as well as longer intervals between
cleanings. Electrode gap is 0.025.

CARBURETOR., Refer to Fig. HL20. The
Tillotson Series HL carburetor con be re-
moved from engine by removing air intake
manifold (4—Fig. HL21) and air cleaner as-
sembly as the two manifold bolts also retain
carburetor and reed valve assemblies.

When disassembling carburetor, slide dia-
phragm assembly towards adjustment needle

side of carburetor body to disengage dia-
phragm from fuel inlet control lever. To
remove welch plug (28—TFig. HL20), carefully
drill through plug with a small diameter
drill and pry plug out with a pin. Caution
should be taken that drill bit just goes
through welch plug as deeper drilling may
seriously damage carburetor. Note channel

o3
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screen (6) ond check valve assembly (25)
located in bores of carburetor body.

Inlet control metering lever (18) should be
flush with metering chamber floor of car-
buretor body. If not, bend diaphragm end
of lever up or down as required so that
lever is flush.

Normal adjustment of low speed fuel mix-
ture needle (marked “LO" on air inlet mani-

Fig. HL20 — Exploded fold or needle nearest throttle shaft) is one
view of Tillotson Series tun open and main mixture adjustment
HS carburetor used on needle (marked "HI" on air inlet manifold
model 251 engine. Note or needle nearest choke shaft) should be
that carburetor is shown opened %-turn. On pump engines, back the
inverted from actual po- idle speed adjusting screw (see Fig. HL22)

sition on engine. out until carburetor throttle plate will close
3. Fuel pump cover completely and screw is clear of pin on
3. Fuel i g?:;‘tf:nm throttle rod. Slowly turn screw in until it
6. Inlet channel screen just contacls pin, then turn screw in one ad-
e e ditional turn. Generator engines do not have
13, Choke detent spring throttle control rod.
1 Caoxadetant banl Start engine and allow to warm up be-
16. Inlet needle valve fore making final carburetor adjustments.
111 {""’::: :’:’:"t:o"f’l':;’fr On generator) engines, apply load and re-
19. Lever pinlon pin adjust ‘main needle so engine runs best,
20. :’t‘l’_’g‘?w“ pin retaining then remove load and adjust idle needle for

21. Diaphragm gasket
22, Metering diaphragm
23. Diaphragm cover

25. Nozzle check valve
26, Choke shaft

27. Maln adjusting needle
28. Main needle spring
20, Welch plug

30. Idle fuel needle spring
31, Idle adjusting needla
82. Throttle sha

33. Throttlgshatier

23

Fig. HL22—Ad]usting Iidle speed screw.
Throttle rod friction screw is Just visible at
under side of air intake manifold. Idle
speed must not be ;;lluﬂcd to above 2500

56 7 8

Fig. HL21—Exploded view of air intake manifold (4), air filter element (3) and cover

{2), carburetor assembly (15), reed type intake valve and related parts. Throttle control

rod (9) and knob (7) are not used on generator engines. Refer to Fig. HL20 for exploded
view of carburetor.

Filter cover knob

1,

2, Filter cover 7. Throttle (idle) knob 12. Bellcrank 18. Gasksat

3. Alr filter element 8. Throttle rod 13. Gaskets 10, Reed valve seat Fig. HL23—VYiew showing proper installa-

4. Alr Intake menifold friction screw 14. Governor spring 20. Resd clamp ¥ bell ink

5, 1dle speed screw 9. Throttle rod 16, Carburetor assembly 1. Reed valve tion of gavernor I‘"I“t.:'“ llﬂl "'he':f'

f. Idle speed screw 10, Spacer 16. Flat head screws 22, Gaskets rator engiie not equipp wi rorrie
spring 11. Flat washer 17. Spacer 23. Heat dam (idle centrol) rod is shown.
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smoothest operation. On pump engines, pump
water with throttle control rod pushed all the
way in and readjust main mixture needle so
engine runs best. Then, lift suction hose out
of water, pull throttle rod out and adjust low
idle speed for smoothest running. If neces-
sary, readjust idle speed screw to obtain a
slow idle speed of 1800-2500 RPM. CAU-
TION: Do not adjust low idle speed higher
than 2500 RPM; higher idle speed will re-
sult in damage to governor. Nole: The main
and idle speed mixture adjustments are in-
terdependent so that changing one needle

setting often requires readjustment of other
needle.

When reinstalling carburetor, be sure gov-
ernor link is connected as shown in Fig.
HL23.

GOVERNOR. Engine is equipped with a
flyweight type governor mounted on engine
crankshaift; refer to Fig. HL24 for exploded
view showing governor unit. External gover-
nor linkage is shown in Fig. HL23.

CAUTION: Never move governor linkage
manually, or exert any pressure on lever or
linkage to increase engine speed. Working

Fig. HL24—Exploded view showing magneto-end of crankshaft (17), governor and mag-

neto assemblies. The housing (45) retaining socket head screws can be remov.

ed by work-

ing through notches in outside of magnefo rotor (49)-allowing all parts to be removed
as a unit after removing govemor linkage and disconnecting spark plug wire.

17, Crankshaft, arm
magneto end 27. Governor weight
18. Woodruff key 30. Welght plvot pin
20, Bearlng housing 31, Governor cup
21, Crankshaft seal 32, Governor spring
23, Bearing 33. Spring retainer
23. Snap ring 34. Snap ring
24, Spacer 35.Gavernor camshalt
25. Governor back 36. Camshaft guide
plate 37. Governorarm,
26, Governor weight 38. Bellerank link

Fig, HL25—Yiew of magneto assembly with

rewind starter assembly removed. Armature

to magneto rotor air gap and trigger coil

to rotor air gap should be adjusted using
a 0.0075 thick plastic shim.

#0. Mmgneto rotor
82,

39. Flatwasher
43, /Governor linkage

cover
48. Magneto housing
47, Bearing
48. Loading spring

00. Cover retalning
soTewW

61. Stop switch

G1A. "'0” ring

62. Magneto cover
asaembly (includes
condenser and solid
state switchbox)

. Grommet

. Spark plug wire

. Spark plug terminal

Magneto trigger coll
53. Lead clamp
58, Ignition coll
8. Coil spring clip
49, Armature core

BE8

Fig. HL26—View showing
magneto leads discon-
nected for testing pur-
poses. Condenser mus? not
touch any other part of
the unit. Refer to text for
procedure and specifica-
Hons.

Homelite

governor linkage manually, even momentar-
ily, may cause damage to governor cup and
cam due to friction and burning. Also, on
pump engines, do not adjust slow idle speed
above 2500 RPM. .

Maximum-no-load speed for pump engines
should be 3800-3800 RPM and for generator
engines, should be about 3750 RPM; genera-
tor engine speed under load should be 3600
RPM. If necessary to readjust governor, first
remove the cover plate (43—Fig. HL24) and
slightly loosen governor shaft guide (36) re-
taining screws. Note that screw hole in guide
at carburetor side is slotted; insert screw-
driver between side of guide and shoulder
machined in housing (45). Pry carburetor side
of guide towards cylinder to decrease gov-
erned speed or away from cylinder to in-
crease speed. Adjustment provided by total
length of slot will change the engine maxi-
mum governored speed about 1000 RPM.

If engine governed speed cannot be pro-
perly adjusted, check for wear on governor
shaft cam and Inspect governor spring con-
nected to carburetor throttle shaft.

To renew_ governor spring (32), cup (31) or
back plate (25), first remove starter, magneto
rotor (49) and housing (45); the snap ring
(34), can then be removed from crankshedt
allowing removal of spring, cup and back

IGNITION. A breakerless solid state igni-
tion system is used. Refer to Fig. HL24 for
exploded view of the magneto (items 49
through 65) and to Figs. HL25 and HLZ26.

To check the solid state magneto, discon-
nect spark plug wire and remove spark
plug. Insert a bolt or screw in spark plug
wire terminal and while holding bolt or
screw about Yi-inch away from engine cast-
ing, crank engine and check for spark as
with conventional magneto. If no spark oc-
curs, refer to following inspection and test
procedure:

Visually check for broken or frayed wires
which would result in open circuit or short.
Be sure stop switch is not permanently
grounded. Inspect magneto rotor (49), trigger
coil (52) and the swilch box, condenser and
magneto cover assembly (62) for visible
damage.

To test magnelo components, remove
starter assembly, magneto cover and dis-
connect leads as shown in Fig. HL28, then
proceed as follows:

To test ignition coil, refer to test instru-
ment Instructions; readings ifor Graham
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Fig, HL27—Exploded view showing model 251 engine crankcase, cylinder, rod and piston
assembly, fan, crankshaft (output end) and related parts. Petcock (90) is to drain crank-
case should It become flooded with fuel; do not attempt to start and run engine with pet-

cock open.
06, Spark plug 78, Connecting rod 85, Woodruflfl keys 10, 'etcock
U7, Spurk plug gasket 70, Needle bearings 86, Stud holts (251853 01, Crankcasé gnsket
U8, Cylinder shield 80. Thrust washers pump only) 94, Crankense
72, Cylinder gnsket 81. Crankpin screw R7. Bearing retaining w3, O}l seal
T4, Oylinder 82, Roller bearing Berews 0. Spalcer
75, Piston rings 83. Inner race #8. Hearing retaining Heanklearing
#6. Plston & pin nssy. B4. Crankshaft (output washers PR, Fan
[}

7. 8nap rings end)

Model 51 and Mere-O-Tronic testers are
given below:

Graham Model 51:

Maximum secondary ......oooore 10,000
Maximum primary ....oceeeenae-ces 1.7
Cofl Index i .ospssensmenss g e e 65
Maximum coil test ........o0vinevs 20
Maximum gap index .............-t 65
Merc-O-Tronle
Operating amperage .. ... e asa e oo 134
Minimum primary resistance ........ 06

Maximum primary resistance ..«:7..0.7

Minimum secondary continuity L....% 50

Maximum secondary continuity .u,.+.60

If ignition coil does not meet test specie
fications, renew using correct part number
coil. It is important that a substitute coil
not be used with the solid state ignition sys-
tem. It coil tested ok, check switch box as
follows:

With leads and condenser disconnected as
ghown in Fig, HL26, connect one ohmmeter
lead to one switch box test point (flag ter-
minal or ground lead) and other ohmmeter
lead to remaining switch box test point. The
ohmmeter reading should be either between
5 to 25 ohms or from one megohm to infinity.
When ohmmeter test leads are reversed, the
opposite reading should be observed. If these
ohmmeter readings are not observed, renew
magnelo cover and switch box assembly. I
ignition coil and switch box both test ok,
check trigger coil os follows:

Connect ochmmeter positive lead to junc-
tion of swich box and trigger coil leads and
ohmmeter negative lead to magneto housing
(see "Trigger Coil Test Points” in Fig. HL26).
It is not necessary to disconnect trigger coil

8. Bearing 1, Copk plug

lead from switch”box ‘lead. The chmmeter
reading should be 22)to 24 ohms.

To check condenser, stick a (pin through
the condensar lead to previde "o contact
point, thefi“dest condenser, using standard
procedure to check series resistance, short
and seapacitance. .Condénser capacilance
should be 0.16-0.20 mfd,

1t either the switch box or condenser tested
faulty, renew the complete condenser, switch
box and mdgneto’cover assembly.

LUBRICATION. Engine is lubricated by oil
mixed with fuel. Homelite 2-cycle motor oil
is recommended; however, SAE-30 non-deter-
gent molor oil may be used if Homelite oil
is not available. Do not use multigrade

ymotor oils. Mix Ya-pint of cil with each gal-

lon of gascline. Always mix oil and gasoline
thoroughly in separate container, then pour
mixture into fuel tank.

AIR AND FUEL FILTERS. The air cleaner
element may be washed in a detergent and
water solution or by sloshing it around in a
container of non-oily sclvent. After a num-
ber of cleanings, the filter pores may be-
come permanently clogged, making it neces-
sary to renew element.

The fuel filter is a part of the fuel pick-up
inside fuel tank and can be fished out filler
opening using a wire hook. Under normal
operations, the filter element should be
changed at intervals of from one to two
months. If engine is run continuously or fuel
is dirty, fiter may need to be changed
weekly or more often if necessary.

CARBON. The carbon should be cleaned
from exhaust poris at 100 to 200 hour inter-
vals. Remove muffler, crank piston to top
dead center and use a wooden or plastic

scraper to remove carbon deposits. Avoid
scratching piston or damaging edges of port.

REPAIRS

COMPRESSION PRESSURE. Engine should
have a minimum compression of 135 psi
when tested while still warm from opera-
tion. A 14 mm. screw-in type tester should
be used.

CONNECTING ROD. Connecting rod lower
end is fitted with a roller bearing (82—TFig.
HL27) which rides on a renewable inner
race (83). To remove piston and connecting
rod assembly from crankshaft (84) crankpin,
first remove cylinder and the magneto hous-
ing and crankshaft rotor end assembly. Place
a block of wood between crankshaft throw
and crankcase to keep crankshaft from turn-
ing, then unscrew crankpin screw (81) (coun-
terclockwise) with %-inch Allen wrench. If
renewal of-inner race is indicated, remove
race from crankpin. Usually, race will slide
off of pin; However, it mdy be necessary to
pry-zace from crankpin with screwdrivers.

To tenew crankpin_ needle roller bearing
in_the conneeling rad, press old bearing out
using plug (Hoemslite tool No. 24120-1), sup-
porting rod on 'sleeve (Homelite tool No.
24118-1)/ Install new bearing by supporting
rod on sleéve (Homelite tool No. 24124-1)
and“pressing bearing in with same plug as
used 1o remove old bearing. Shouldered face
of  sleeve (24124-1) will properly position
béaring so that it protrudes equally from
each side of rod,

To renew piston pin bearings, support rod
on gleeve (Homelite tool No. 24124-1) and
press bearings out with plug (24131-1). New
bearings are installed separately from op-
posite ends of bore. Support rod on sleeve
(14124-1) and using straight end of pluy
(24131-1) (end with recessed face), press new
bearing in (press on leltered side of cage
only) until shoulder of plug seats against
rod. Turn rod over and press other new
bearing into rod in same manner. When
properly installed, recessed faces of piston
pin thrust washers will clear protruding bear-
ing races and will contact connecling rod,

When reinstalling connecting rod and
bearing inner race, thoroughly lubricate all
parts and tighten connecting rod cap screw
to a torque of 50 Ft.Lbs. Note: Locate con-
necting rod on crankpin so that oil hole in
upper end of rod will be towards intake
side of engine, Piston should be assembled
to connecting rod so that piston ring locating
pin will be to same (intake) side of assembly
as oil hole in rod.

PISTON. PIN AND RINGS. Piston is ac-
cessible after removing cylinder from crank-
case, Always support piston while removing
or installing piston pin. Piston should be
renewed if ring side clearance, measured
with new ring installed in top groove, ex-
ceeds 0.004. Also, remnew piston if piston
skirt 1o cylinder bore clearance exceeds
0.007 when measured with new or unworn
cylinder. Inspect piston ring locating pin and
renew piston if pin has worn lo half of ils
ariginal thickness. Piston pin should be a
snug push fit to light press fit in piston.
Piston, pin and rings are available in
standard size only. Homelite recommends
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Reeds should rest against valve seat.
Dirt accumulation beneath reeds
prevents proper sealing.

Fig. HL29—VYiew showing reed valve as-

‘sembly with one valve reed removed. In-

spect seat and reeds as noted and be sure
fuel pump pulse passage is open.

that piston rings be renewed whenever en-
gine is diassembled for service.

When reassembling piston to connecting
rod, insert new snap ring in exhaust side
{opposite ring locating pin) side of piston.
Lubricate all parts and place piston, exhaust
side down, in holding fixture, (Note: A used
cylinder sawed in half makes a good hold-
ing fixture.) Press pin into upper (intake)
side of piston, then insert connecting rod
and thrust washers into piston with oil hole
in rod up ond recessed sides of washers
next to piston pin bearings in rod. Press pin
on through the assembly and secure with
new snap ring. Be sure that piston and\rod
assembly is installed on crankpin  with
pinned (intake) side of piston away from
exhaust port side of engine.

CYLINDER. Cylinder bore is chrome plated.
This plating is light gray in coler and does
not have the appearance of ordinary ‘pel-
ished chrome. Because coating is honed after
plating, it looks much like the alumintm cyl-
inder base metal. If plating has been pene-
trated by scoring or wear, the aluminum
underneath will appear as a bright area.
These bright areas are usually, but not
always located at the edges of exhaust
ports. If further checking, as mentioned be-
low, shows that chrome has been pene-
trated, renew cylinder.

In some instances, particles of metal are
torn loose from piston and deposited on
top of cylinder plating. This condition is
usually indicated by a rough, flaky appear-
ance of the bore and con be removed by
using a rubber impregnated grinding wheel
on a Ya-inch electric drill. If a screwdriver
can be run over cleaned surface without
leaving marks thereon, chrome is intact and
the cylinder is suitable for further service.
If screwdriver scratches surface, rensw cyl-
inder.

-

Fig. HL30 — Exploded
view of rewind starter
used on model 251 en-
gine. Starter cup (1) has
notches for using emer-
gency starting rope.

Starter cup
Lock washer
Crankshaft nut
Snap ring
Retalning washer
Brake spring
Brake washer
Friction shoe
assembly

. Btarter pulley

. Starter rope

. Handle insert

PrsFtgs -

. Handle
. Rewlind spring
. Starter cover

FhEEDe

CRANKSHAFT, BEARINGS AND SEALS,
The two-piece crankshaft can be serviced
as two separate parts. Refer to following
appropriate paragraph for information under
““CRANKSHAFT, MAGNETO END" or
"CRANKSHAFT, OUTPUT END."

CRANKSHAFT, MAGNETO END. To service
the shaft, bearings, seal or governor com-
ponents, proceed as follows: Remove rewind
starter as an assembly. Unscrew magneto
rotor relaining nut and using suitable puller
(Homelite tool No. AA-22560 or/equivalent),
remove rotor. Disconnect governor’ linkage
and remove governor bellerank. Using a %
inch Allen wrench, rembve_ the six socket
head screws relaining magneto housing to
crankcase and rémeve, housing and - shaft
assembly. Remove the two scréws relaining
bearing housing (20—<Fig. HL24) fo"magneto
housing (45) @nd separate shait and bearing
assembly from housing (45), Bearing (47) can
be renewed at this time:"Remove snap ring
(34), retainer (33) and ‘governor spring (32)

Homelite

and pry governor back plate (25), with
weights, from shaft (17). Remove spacer (24),
support bearing housing (20) and press shaft
from housing. Remove crankshaft seal (21)
and snap ring (23), then press bearing (22)
from housing.

To assemblé magneto end shaft and bear-
ing assembly, -proceed as follows: Install
new seal (21) in housing with lip of seal
towards crankcase side. Lubricate seal and
insert, shaft through seal and housing. Sup-
port flat inner end of shaft and press bear-
ing, (22) down over shaft and into housing
until bearing inner race is seated against
shoulder on shaft. Then, support housing and
press bearing outer race into housing so
that retaining snap ring (23) can be Installed.
Place spacer (24) on shaift, then drive or
press governor back plate onto shaft against
spacer, Install governor cup, spring, spring
retainer and snap ring. Attach bearing
housing to magneto housing with the two
screws, then reinstall shait, bearing housing

Fig. HL31—Exploded view of model 25153 pump assembly. Impeller (16) threads onto
stud (86—Fig. HL27) threaded inte output end of crankshaft. Use shims (14) as re-
quired to maintain 0.020-0.030 clearance between impeller and wear plate (18).

5. Engine fan housing 12, Cap screws (to
9. Impeller housing fan housing)

10. Spirol pin 13. Washer
11. Sealing washer 14. Shims (1/32
& 0.010)

15. Seal azsembly 20. Primer plug
16, Impeller 21. Gasket

17. Gaskets 22 End housing
18. Wear plate 24, Drain plug
19. Gasket 23. Gasket
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. Gasket

. Drain plug

. Wrench holder

. Suction fitting

. Valve plate (small)
. Valve

. Valve plate (large)
. Discharge fitting
. Gasket

, Primer plug

. Gasket

. End housing

. Gasket

. Gasket

. Impeller housing
. Impaller acrew

. Washer

. Tapered bushing
. Impeller

. Seal assembly

. Graket

. 0" ring

. Pump frame &
{an housing

. Engine fan

. Washer

. Fan retaining nut

.. Washer
< Shim(s) (1/32
& 0.010)
*Shim(s) (0.010
& 0.015)

Fig. HL32—Exploded view of model 251TP3 pump assembly. Impeller screw (23) threads intc end of engine crankshafr. Impeller Is
not solidly connected to engine crankshaft and can slip on tapered bushing (25) and @end of crankshaft should a solid object be-

Fig. HL33—Exploded view of model 251A35 generator assembly. Rotor (5) is retained

screw (14); ro remove rotor, remove cap
special jack screw (part Neo. 5-394

come lodged between impeller and housing.

. Engine fan housing
. Generator rotor

. Generator stator

. Grommet

, Transformer cover
. Transformer

. Bearing

. Rotor cap screw

. Receptacle, 3-wire
. Receptnele, 3-wire
. Brush head

. Brush holder

. Bet screw

. Set acrew

. Brush holder cap

. Brush

. Brush lead terminal
. Button plug

. Bearing cap

. Brush head shield
. Resistor bracket

. Centering washers
. Resistor

. Receptacle, 2-wire

i Spac;ar
. Rectifier assembly
. Receptacle, 2-wire

on tapered end of engine crankshaft by cap
screw, insert armature pin (Homelite part No. 22271 cut to longth of 7% inches) and thread
). Tap the tightened jock serew with hammer to break armature Icose from crankshaft.
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and magneto housing to crankcase using
new gaskst.

CRANKSHAFT, OUTPUT END. First, re-
move magneto end crankshaft, bearing and
magneto housing assembly as described in
preceding paragraph. Remove cylinder and
piston and connecting rod unit, then proceed
as follows:

Remove the crankcase, output crankshaft
end and blower rotor (fun) as an assembly
from pump or generator; refer to exploded
views of pump and generator units shown
in this section. Remove fan retaining nut
and washer and the two crankshaft bearing
retaining screws (87—Fig. HL27) and wash-
ers (88). Support magneto (open) end of
crankcase, then press crankshaft (84) from
fan and crankcase, Remove the three corks
(99) from fan, insert jackscrews into the
tapped holes and push bearing (97) from fan
inner hub, Remove screws and reinstall
corks. Support outer race of bearing (89) and
press shait out of bearing. Remove spacer
(98) and crankshaft seal (85) from crankcase.

To reassemble, proceed as follows: Press
new seal into crankcase with lip towards in-
side (away from fam). Support outer hub of
fan, then press new bearing (37) onto fan
inner hub. Press new inner bearing (89) into
crankcase with retaining groove in outer
race properly positioned. Support bearing
inner race with sleeve, then press crankshaft
into bearing. Install bearing retaining screws
and washers. Place spacer (96) in position
on crankshaft, then carefully press fan onto
shaft making sure that keys and keyways
are aligned. Install fun retaining washer
and nut securely. Complete reassembly by
installing connecting rod and piston, cylinder
and magneto end assembly,

CRANECASE, To renew crankcase, follow
procedures as outlined in previous para-

1. Brush hoad cover
4. Brush head

10. Bearing cap

14. Brush head cover
16. Lead, #14 wire
18, Brush (A.C.) ; id

20, Brush spring 38, Lead (#14 wire)
21, Brush holder

39, Brush (D.C.)
22, Brush holder block 40. Brush spring
24, Brush ring clamp 41, Brush holder
25. Brush ring 42, Lead (#14 wire)

graph “CRANKSHAFT. OUTPUT END".

REED INTAKE VALVE. Engine is equipped
with a pyramid reed valve assembly shown
in Fig. HL21. The reed valve should be in-
spected whenever carburetor is removed.
Refer to Fig. HL2S for inspection points.
‘When installing new reeds on pyramid seat,
thoroughly clean all threads and apply
Loctite to threads on screws before installing.
Be sure reeds are centered before tightening
SCrews.

REWIND STARTER. Refer to Fig. HL30 for
exploded view. In an emergency in case
of rewind starter failure, engine con be
started by removing starter and winding a
rope around starter cup (1).

CENTRIFUGAL PUMP. To remove pump
from engine, remove end housing (22—Fig.
HL31) taking care not to damage gaskets.
Unscrew impeller clockwise by placing
wrench on hex portion and striking wrench
a sharp blow with hammer. Note: The im-
peller is mounted on a stud belt threaded
into end of engine crankshaft; the impeller
may unscrew off of the stud or stud may be
removed with impeller. Take care not to lose
the shims (14) or washer (13). After removing
impeller, impeller housing can be unbolted
and removed from engine fan housing. (5).

Before assembling pump, lubricate seal
seat and seal head with oil and make sure
gaskets are in good condition. Shims (14) are
used as required to maintgin minimum clear
ance between impeller énd wear plate (18).
When reassembling, “place wear plate
against impeller housing without a gasket
and turn engine by -hand to be sure impeller
does not rub @gainst wear plate.

TRASH PUMP. Refer to Fig. HL32, To re-
move pump, first remove end’ housing (19)
from pump body and fan housing (35). Re-
moye impeller housing (22) ¥ not removed

Homelite

with end housing. Unscrew impeller retain-
ing cap screw (23) and remove washer (24),
tapered bushing (25), impeller and seal as-
sembly. The engine can then be unbolted
and removed from housing (35).

Before reassembling pump, make sure gas-
kets and shaft seal are in good condition,
lubricate seal seat and seal head, then pro-
ceed as follows: A 0.010 to 0.020 clearance
between impeller and impeller housing is
maintained by varying number of shims (41)
between impeller hub and washer (40). Add
shims until impeller just contacts impeller
housing when housing is held in position,
then remove one 0.015 thick ghim. Com-
pressed length of seal assembly (not includ-
ing seat) should be 7%-inch, plus or minus
0.010, and is adjusted by adding or re-
moving shims (42) between seal head and
impeller. Seal length should be measured
after impeller to impeller housing clearance
Is adjusted. After impeller clearance and seal
length'\are correct, complete reassembly of

pump.

GENERATORS. Exploded view of model
251 A35 generdior is shown in Fig. HL33
and model (2517 HY 85-1 exploded view Is
shown in Fig. HL34. Care should be taken
in disassembly of the generator that any
leads disconnected should be identified so
that, they be reconnected properly. Also, if
brushes are to be reinstalled, they should be
identified so they can be installed in same
location and position from which they were
removed. Carefully disassemble to avoid
damage to wiring or insulation.

Generator rotor (5—Fig. HL33 or 27—Fig.
HL34) can be removed from engine crank-
shaft by Inserting a pin (Homelite No, 22271
cut to a length of 7% inches measured from
tapered ond) into rotor after removing re-
laining cap screw (14—Flg. HL33 or 9—Fig.
HL34). Then, thread a jackscrew (Homelite
No. S-394) into rotor, tighten jackscrew and
tap with hammer to loosen taper fit.

Fig. HL34—Exploded view of model 251HY35-1 generator assembly. Cap screw (9) retaiss generator roter (27) to emaine crankshafe.
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ENGINE MODEL
8

9,9-A
20
23
24
35
36

This mection covers Homelite 2-cycle en-
gines used on various pumps and genera-
tors. The unit model number (such as pump
model number S8 3-1 or generator model
9A115.1) also indicates engine model num-
ber (which would be model 8 and model 8
respectively). The pump or generator must
be at least partially disassembled to perform
certain engine service operations.
CAUTION: Centrifugal type pumps should
not be operated without water in pump.
Water is necessary for lubrication of the
pump seal while engine is running. Cap
suction side of pump and fill pump with
waler before starting engine when pump is
assembled.

MAINTENANCE

SPARE PLUG. Recommended spark plug
for all except 3632 and 883-1 pumps is
Champion HO-8A or UJ-11-G. Models 3652
and 883.1 require a Champion UJ-22 spark
plug. Model J6 or J6] Champion plugs can
be substituted for HO-BA or UJ-11-G; but will
be more susceptible to fouling and electrode
erosion. Electrode gap for all models should
be 0.025.

CARBURETORS. Tillotson Series MD and
MT float type carburetors and Homelite car-
buretors have been used: refer to appropri-
ate exploded view in Fig. HL40 or Fig. HL41,
or to the cross-sectional view in Fig. HL43.

On some models, flow from fuel tankto
carburetor is by gravity with tank mounted

Fig. HL40—Exploded vi

Fig. HL4l—Exploded
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a textron] oivision

Bore
2%
2%
2%
2V
2%

275
2%

Pipe plug

Float bowl cover
Float pin
By-pass tube
Main nozzle
Gasket

. Choke shaft

. Choke disc

. Expansion plug
10. Choke friction pin
11. Spring

12, Gasket

13, Packing nut

14, Malin tuel needle
16, Expansion plug
11, Carburetor body
18, Throttle disc

19, Gasket

20. Float

21, Inlet valve aasy.

SENEARoRL

. Ganket
23, Idle fuel need)#
24, Spring
25, Bpring
26. Idle atop screw
27. Throttle shaft
28. Throttle stop lever
20. Throttle lever

on

1.

23.

13 )

5.

6.

ki

o® s
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view of typical Series MT Tillotson float type carburetor as used
some Homelite pump and generator models.

Choks lever
Choke shaft
Choke disc

Spring
1dle fuel screw

Spring
. Choke friction pin

By-pass tube
Gasket

. Throttls stop pin

. Idle speed screw

. Spring

. Throttle stop lever

. Throttle return spring
. Carburetor

. Gasket

. Throttle disc

Main fuel needle
Packing nut
Packing
Packing gland
Gasket

Fuel bowl

Fuel bowl plug
Main nozzle
Main nozzle plug
Float

Bowl drain plug
Gasket

Inlet valve seal
Inlet valve needle

Plug

Float pin
Throttle shaft
Roller

of typical Tilletson Series MD carburetor as used on some
Homelite pump models.

Displacement
12.62
12.62

6.63
8.45
11.50
7.0

8.45

above carburetor, With Tillotson carburetors
and fuel tank mounted below carburetor, a
diaphragm type fuel pump is used as shown
in Fig. HL42. On models equipped with
Homelite carburstor, fuel tank is pressurized.

On all carburetors, clockwise rotation of
fuel mixture cadjusiment needles leans the
mixture.

Normal idle needle (5—Fig. HL40) set-
ting for Tillotson MD carburetors is ¥ tum
open; main (high speed) needle (18) setting
is 1%-1% turns open. Float setting with fuel
bowl assembly held in upside down position
should be sy-inch from the lowest point of
float at free end, to rim of fuel bowl

Normal idle needle (23—Fig. HL41) setting
for Tillotson MT carburetors is %-turn open;
main (high speed) needle (14) setting is
l4urn open. Float setting, with the float
bowl cover assembly inveried, should be
13-inch measured from the top of the
float to the gasket surface of the float bowl
cover.

Normal mixture adjustment needle (32—
Figs. HL43 and HL44) setting for the Home-
lite carburetor is 1% turns open. Carburetor



CONSTRUCTION EQUIPMENT Homelite

Fig. HL42—Exploded view of fuel system
on models using Tillotson float type carbu-
retor. Exploded view of carburetor is
shown in Fig. HL41. Actuating primer bulb

(14) will pump fuel into carburetor float
bowl.

1. Fuel tank 11. Carburetor nssy.

2. Fuel filter 12. Fuel line

3. Pump suction line 13. Ring

4, Pump pulse line 14. Priming bulb

4, Pump body 15. Adapter

6, Pump diaphragm 16, Fllier cap

7. Gasket 17. Gasket

8. Diaphragm cover 18. Air cleaner cover

0. Pipe plug 19, Element

10, Gasket 20. Adapter

Fig. HL43—Exploded view of fuel system
on models equipped with Homelite carbu-

retor. Refer to Fig. HL44 for cross-sectional

views of carburetor assembly. Fuel tank is

pressurized to force fuel upward into car-
buretor.

8. Hose clamps 26. Gasket

0. Adapter hose 27. Sleeve

10. Fuel cap 28, Jet

11. Gasket 29, Cerburetor body

12, Fuel tank 32, Fuel needle

13, Filter plug 34, Gasket

14. Filter adapter 35, Spring

15, Screen 36. Priming valve

18, Washer a7, Gasket

17. Screw 38, Carburetor cover

18, Gasket 39, Adapter

19. Drain plug 40. Vent tube

23, Plunger tube 41, Filter element

24, Primer plunger 42, Alr filter cover

20, Gaslet 44. Washer

.'J-':::
e
Fig, HL44—Cross-sectional view of Home- ;‘5.5:?' | 3
lite carburetor. Refer to Fig. HL43 for N P
additional legend and exploded view of Q_
complete fuel system. "I
3. Priming tube and foot valve ‘
30. Feed tube
31. Pressure tube i
33. Overflow tube
' 32
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operates by pressurizing the fuel tank and
loss of tank pressure will prevent carburetor
from operating properly.

Fig. HL45—VYiew of late preduction rotary

inlet valve and governor assembly, Early

production units did not have adjusting

screw (AS) and engine governed speed
was non-adjustable,

AS. Adjusting screw 1V, Intake valve plate

G8. Governor spring P, Pivot post
GW, Governor welight S, Springs
& plate assy. W. Weight

ik !
(1L \ |
i S = W

Fig, HL44—Governor adjusting screw (see
Fig. HL45) is accessible on model 35 en-
gines after removing drain petcock [DP),

Flg. HL47—On engine models 8 and 9, gov-
ernor adjusting screw [see Fig, HL45) is
accessible after removing pulse line (L)
and elbow (E),

CONSTRUCTION EQUIPMENT

GOVERNOR. All are equipped with rotary
type inlet valves. The govemnor is a centrif-
ugal type and is an integral part of the
rotary inlet valve as indicated in Fig. HL45.
On models so equipped, Formica wear plate
(15—Fig. HL50) is pinned to the engine crank-
cose with opening in wear plate in register
with intake opening in crankcase. On all
models, the inlet opening in the valve plate
(IV—Fig. HLAS5) is controlled by the com-
bination shutter and governor weight (GW)
which when the engine is stationary, is held
in the open position by spring (GS). When
engine speed exceeds the designed limit,
centrifugal force acting on the weight over-
comes the opposing spring pressure and par-
tially covers the manifold opening and thus
throttles the engine. As the throttled engine
slows down, centrifugal force diminishes and
the spring again uncovers the opening to re-
store engine speed.

GOVERNOR ADJUSTMENT. On later pro-
duction engines equipped with adjustable
governor (Fig. HL45) or on earlier engines in
which adjustable governor has been in-
stalled, engine governed speed may be ad-
justed as follows:

First, bring engine to normal operating
temperature and adjust carburetor for highest
speed and best performance obtainable,
Then, on model 35 engine, remove drain pet-
cock (DP—Fig. HL46) on muffler (side, of
front-half crankcase; on models 8,9 and 9.A,
disconnect pulse line (L—Fig. HL47) (above
drain petcock) and unscrew. the 90° elbow
(E); or, on model 20 engine, remove slotted
head brass plug (P—Fig..HL48) in front half
of crankcase.

Turn adjusting screw, (AS—Fig. 45) clock-
wise lo Increase noload speed;“er counter-
clockwise to decredse no-load speed as re-
quired. One turn of the adjusting screw will
change engine no-load governed speed ap-
proximately 100 RPM. Accurdtely adjust gen-
erafor "efigine nodload speed to 3750 RPM.
Recémmended nodéad engine governed RPM
for\the various pump applications is as
follows:

Pump Model No-Load RPM
208 ba- TN N . e eneraenne ... 3300-4000
pri1] 3] X R AR P D S 2850-2950
ESL-IN cisim vl a Ve 2850-2950
BoR1, 953 . .vvvervsnnneensros 2850-2950
BSFLP, 9S%1P .ii..oinssnivins 4200-4300°
*3850 RPM at 60 psi pump pressure
3682 ....0ee D 2650-2750
All other pumps .......covucunn 3800-3200

IGNITION & TIMING. Breacker point gap
on all models should be 0.020. Gap should
be measured when breaker arm rub block
is l4-inch past breaking edge of cam.

Fig. HL49A — Exploded

view of typical maqgneto

assembly (see 10—Fia.
HL49).

11, Back plate

12, Grommet

13. Ground (switch) lead
14, Condenser

15, Breeker point base
16. Cam wiper felt

17, Breaker point arm
18. Ignition coll

18. Coll wedges

20. Spark plug wire
21. Terminal

22. Spark plug boot

Breaker spring tension should be 14-21 oz.
as measured at center of breaker shoe. Igni-
tion timing is fixed and non-adjustable. The
cam must be installed with amow facing
out. Refer to Figs. HL49 and HL49A for typi-
cal magneto assembly.

Condenser capacity .......coouens 0.34 mfds
Coll PrimOY ..« vovnsdaiinisaliinine 0.95 ochms
Coil secondary ............ 5500-6000 ohms

’. (I8 ST TS ill---l'l'||||."l
i = 4 E:i 1 |i:||!-|.'l~‘I:::|I!II
Fig. HL48—On engine model 20, governor
adjusting screw (see Fig. HL45) is acces-
sible’ after removing slotted head plug (P).

-

Fig. HL49—To remove magneto rotor (3),
unscrew retaining nut (2) against plate (1)
which acts as puller. Some models do not
have magneto cam retaining nut (6). Notch
in inner end of cam (8) must fit over pin
in spacer (9).

. Starter plate 5. Rotor key

. Rotor nut . Breaker cam nut

. Magneto rotor . Breaker cam Key

(flywheeal) . Breaker cam

T
8
. Wave washer 9, Cam spacer
10. Magneto assembly

o IO
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FUEL AND LUBRICATION. On models
20 and 36, Ya pint of good quality SAE 30
motor oil should be mixed with each gallon
of gas. )

On models 8, 9, 9-A and 23, ¥ pint of
good quality SAE 30 motor oil should be
mixed with each gallon of gas.

On Model 24, nameplate specifies % pint
of good quality SAE 30 non-detergent oil
should be mixed with each gallon of gas:
however, a mixture of %2 pint SAE 30 motor
oil to each gallon of regular gasoline ccn
be safely used in these models.

REPAIRS

CLEANING CAHRBON. Carbon deposits
should be cleaned from the exhaust poris
and muffler at regular intervals. When scrap-
ing carbon be careful not to damage the
finely chamfered edges of the exhaust poris.

CONNECTING ROD, On model 20 engines,
the connecting rod lower bearing is of the
needle roller type and rod cap is detachable
from rod. The rod and piston assembly can
be removed from the engine after removing
the cylinder assembly. Be careful to avoid
lose of the 31 individual needle rollers in
the crankcase. Crankpin dicmeter is 0.6837-
0.6940. Renew connecting rod if surfaces of
rod and cop which form the outer race for
the needle rollers are rough, scored or womn.
1f any one needle roller is worn or if rollers
can be separated more than the width of
one needle, reject the bearing. This applies
also to the needle roller caged bearing as-
sembly or assemblies mounted in the upper
end of the connecting rod. Homelite recom-
mends the renewal of the crankpin (lower)
connecting rod bearing at each overhaul

Inspect crankpin cnd if it Is scored or is
out-of-round or tapered more than 0.00], in-
stall a new crankshaft.

Reler to PISTONS for correct reassembly
of red to piston. When reassembling rod\to
crankshait always renew the Allendtype ro-
taining cap screws and align mating ‘marks
on rod and cap.

On models 3652, 2382, /some 853-1, 8S3-1P

and 8S3-1R and all 9531, 983-1P and
953-1R (Refer to 42—Fig. HL52), the connect-
ing rod lower bearing is of the double track
ball bearing type. To remove thé comnecting
rod, it is necessary to remove the, cylinder,
timer bracket and the connecting rod retain-
ing Allen head screw (43); then, with the
use of special pullers, remove the connect-
ing rod and bearings. Renew bearing if it
feels lumpy when rotated or has perceptible
wedar,
On models 24S3, 2453-1P and some 8S3-1,
8S3-1P and 8S31R, the lower end of the
connecting rod is equipped with 25 needle
rollers (52—Fig. HL52). As the lower end of
the rod doesn't have a removable rod cap,
removal of the cylinder, timer bracket and
Allen head connecting rod bearing retainer
is necessary before removing the connecting
rod cond piston assembly. Install large
washer (54) with tapered side of hole toward
pump ond small washer (51) with tapered
side towaxd inlet valve. Race (53) should be
heated to 180° F. to aid in assembling to
crankpin.

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
alloy piston.

Piston ring end gap should be 0.105 to
0.115 on piston with ring locating pin and
0.008 to 0.020 on models with unpinned
rings. Side clearance of piston ring in groove
should be 0.0025-0.004. Clearance between
piston skirt and cylinder bore, measured at
right angle to piston pin, should be 0.002-
0.005 on models with 2% Inch bore and
0.004-0.007 on other models.

3. Grommet

4. Cylinder shield

7. Cylinder

8. Gasket

10, Crankcase front half

11, Crankshaft seal

12, Idle line connector

14. Dowel pin

15, Intake valve plate

18. Intake valve &
BOVErnor assy,

18. Crankshaft

20, Connecting rod asay.

21. Allen screws

22, Bearing

23. Needle rollers (31)

24. Snap rings

25. Piston pin

26. Piston

27. Piston rings

30. Main bearing

31, Snap ring

32, Gasket

33, Rear crankcase half

36. Crankshaft seal

Homelite

On all models, reject the pin cnd the
piston if there is any visible up and down
play of pin in the piston bosses. Neither the
pision or the 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 or are
pitted. Do likewise if rollers can be sep-
arated 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 accompanied by a
deposit of aluminum on cylinder walls, re-
ject the piston. Refer to CYLINDER for
methods of removing such deposits,

Fig. HL50=—Exploded view of engine used on model 20DP3, Other model 20 engines are
similar in construction.

Fig. HL51—Exploded view of engine used on model 3652 pump; engine used on 2352
pump is of similar construction.

1. Bearing 13, Intake valve shaft 22. Main bearing 32. Fan nut

2. Seal retaining ring 15. Drain petcock 23, Gasket &34, Gasket

3. Seal 16, Lockwasher 24. Spacer 37. Cylinder

4. Spacers 17. Main bearing retaining 25. Snap ring 40. Piaton rings

5. Bearing BCTEW 26 Spacer 41. Piston & pin

10. Timer bracket 18. Woodruff keys 28. Crankcase 42, Spap rings
11, Snap ring 19, Crankpin screw 20, Fan benring 43. Washers .
12, Intake valve & 20. Crankshaft 30, Washer 44, Connecting rod

EOVErnor ass¥. 21. Pump drive stud 31. Fan 45, Needle boarings
48, Crankpin bearing
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If piston ring locating pins in piston
grooves are worn to half their normal thick-
ness, reject the piston.

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 (aoway from exhaust
side) side of the cylinder. Always use new
piston pin retaining snap rings when re-
assembling piston to connecting rod. All
wearing paris of the engine are supplied as
roplacements in standard size only.

CYLINDER. Cylinder bores are chrome
plated. This plating is light grey in color
and does not have the appearance of or-
dinary polished chrome. Because the coat-
ing is honed after plating, it looks much
like the base metal of the aluminum cyl-
inder. If the plating has been penetrated by
scoring or other ccauses, the soft aluminum
undemeath will appear as a much brighter
area than the unpenetrated chrome surface
These bright areas usually (but not always)
are located at the edges of the exhaust
poris, If further checking, as mentioned be-
low, shows that the chrome has been pene-
trated, 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 unusually indicated by a rough
fluky appearance of the bore and can be
removed by using a rubber impregnated
grinding wheel on a Yi-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.

CRANESHAFT, BEARINGS AND SEALS. I
shaft has damoaged threads or enlarged
keyways or if “run out” exceeds 0.003, re-

CONSTRUCTION EQUIPMENT

3.

4. Bearing caps 18. Intermediate shaft
5, Needle bearings 19. Retainer screws
8. Thrust washers ‘Thrust washer

7. Retainer screws Needle bearing

g. Gasket . Thrust washer

. Crankshaft seal Needle bearing

12, Pump crank gear Gear case
18. Key . Filler plug
14. Pump crank ashaft Seals

15. Spacer Bearing cap
16. Intermediate gear Pump erank

BBREREERES

Pump upper body

Fig. HLS

oded view of drive gear case for diaphragm type pump; refer to Fig.

HL54 for exploded view of the pump asséembly. Pinion ‘mdchined on rear end of engine
crankshaft engages the intermediate gear (16); pinion'onshaft (18) drives erank

gear (12),

ject the shaft. Journals for roller type bear-
ings must be free of pits, galling/or heavy
score marks. If they are “out of round” or
wom more than 0.001 réject the shait.

I any needle roller shows wear or any
visible flat spot, or.if rollers can be\sep-
arated more than, the width (or diameter)
of one roller, reject all of the rollers. If an-
nular ball beating feels "lumpy” when ro-
tated, or hags perceptible, wear. feject the
bearing.

. Bearing
. Retaining ring
. Seal

. Bpacers
Ball bearing

. Timer bracket
9. Gasket
. Bnap ring
. Intake valve &
governor assy,
. Intake valve shaft
. Crankcase
Bpacer
. Fan bearing

Fan

. Cylinder shield
. Cylinder
. Pulse line connection

Fig, HL52—Exploded view of engine used on
with needle roller crankpin bearings (see inset
ing (42) in crankpin end
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. Drain petcock

, Gasket

. Retalning screw
Main

i bearing

. Pump drive stud
. Woodruff keys
. Crankshaft

. Ball bearing

. Crankpin scraw
. Connecting rod
. Needle bearings
. Washers

. Washer

. Nesadle rollers (25)
. Innbr race

, Washar

. Connecting red

. Needla bearings

. Washers

853 series pumps. Some engines are equipped

lle others have a double-row ball bear-
conmnecting red.

9%

Suitable pullers, pushers and mandrels
(available from the Homelite Company)
should be used in removing and installing
main and connecting rod bearings.

Crankshaft seals must be maintained in
first class condition because crankcase com-
pression leakage through seals causes a
loss of power.

Centrifugal pumps must be disassembled
to remove crankshaft from crankcase; refer
to CENTRIFUGAL PUMPS paragraph.

CRANEKCASE. Be sure that all passages
through the crankcase are clean. This is
especially true of the idle passage line (in
the front half crankcase) which enters the
crankcase via the intake valve register.
This passage is sometimes restricted by
carbon 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 ap-
pearance, the bearing has been tuming in
the crankcose in which instance the bear-
ing and/or the crankcase should be rejected.
On models so constructed, the mating sur-
faces of two-plece crankcase (Fig. HLS0)
must be free of all nicks and bumrs as
neither sealing compound nor gaskets are
used at this joint.

Always use new bearing seals when reas-

sembling engine.

ROTARY VALVE. The combination rotary
type inlet valve and govemor (Fig. HL45)
should be rejected S any of the following
conditions are encountered during inspection:

The sealing faces of valve are scored or
worn enough to produce a ridge; if spring
posts cxe loose or extend fo valve seating
surface; if the governor pivot point has
started to wear through the surface of the
valve.
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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 eight to obtain best
results. Slight scoring of the Formica wear
plate is permissible. Homelite recommends
soaking a new wear plate in oil for 24
hours prior to installation.

CENTRIFUGAL PUMPS. Refer to exploded
view of early type centrifugal pump in Fig.
HL56; for later type pumps, refer to Fig.
HL31 and HL32 in preceding Homelite sec-
tion on model 251 engine. The pump must
be disassembled and the impeller unscrewed
from stud (21—Flg. HLS1 or 39—Fig. HL52) in
end of engine crankshaft so that the crank-
case can be unbolted from pump body and
crankshaft be removed from crankcase.
Shims are used between impeller and end
of crankshaft to maintain minimum clearance
between impeller and wear plate (10—Flig.
HL56); two shims are normally used. Re-
move shims if impeller rubs against wear
plate when reassembling engine.

If necessary to renew pump seals, proceed
as follows: Apply a thin coat of shellac to
plain side of ceramic ring (15) and press
new washer (16) against ring. Then, apply a
thin coat of shellac on washer and press the
washer and ceramic ring, washer side in,
against and into recess of pump body. Slide
gseal (14) over hub of impeller with hy-car
side of seal towards impeller. Thread im-
peller onto stud that is screwed into end of
crankshaft.

Place the assembled impeller housing (8,
10 and 12) over impeller and in proper en-
gagement with pin (18), press against hous-
ing and turn engine. If impeller rubs, re-
move impeller and discard shim or shims
as required from between impeller and
crankshaft so that rubbing conditlon is elimi-
nated. Install assembled impeller housing;
then install pump end plate (4) with new
gasket (8) and one or two new gaskets (7)
as required so that end plate helds impeller
housing securely against pump body. Note:
End plate should rock slightly before being
tightened.

GENERATORS. Generator unit models
9HY-1 and SHY-1A are similar to the model
251HY 35-1 generator unit shown in Fig.
HL34 in preceding section on Homelite model
251 engine. Generator unit models SA115-1A
and 9A115/230-1A are constructed similar
to the model 251 A35 generator shown in
Fig. HL33.

For exploded view showing construction
ol generator models 9A115-1 and 9A115/
230-1, refer to Fig. HL57. Identify each gen-
erator lead as it is disconnected so that the
unit maoy be reassembled with leads pro-
perly connected. To remove armature (21)
from engine crankshaft, remove the through
bolt (32). then pull armature with pin (Home-
lite tool No. 22271 cut to proper length) and
jackecrew (Homelite tool No. 5394) threaded
into outer end of armature shaft

Fig. HL54 — Exploded
view of diaphragm type
pump assembly. Pump
upper body is (30—Fig.
HL53). Refer to Fig, HL.
55 for pump assembly in-
formation.

1. Plug 8, Valve plate 11. Washe.

2. Stand pipe 7. Thrust washer 12. Cap screw

3. Suction fitting 8. Needle bearings 13. Pump diaphragm
g. Valve weight 8. Pump rod 14. Diaphragm cap

. Valve 10. Thrust washee 16. Valve

L
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16. Valve plate

17. Diacharge fitting
18. Valve weight

19, Pump lower body

e ——PUMP ROD

DIAPHRAGM MUST BE CENTERED
AND IN FULL DOWN POSITION
BEFORE INSTALLING BOLTS

may
stalling new impeller
{13). Refer to Figs. HL31

1

1. Suction fitting 1. Gasket

2. Gaskst 8. Gasket

3. Check ball 8. Impsller housing 15. Ceramic ring
4. End plate 10, Wear plate 16. Washer

5. Drain plug 11. Priming tube 7. Baffle

6. Gasket 12, tAnb.uulluv priming 18, Locating pin

D A T e s o e

20, ket
21, Discharge fitting
23. Priming filler plug
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CONSTRUCTION EQUIPMENT

LEADS FROM SER:EY FIELD CO(L ARE
COLDR CODID FOR EACH GEREAATDR

RED LEAD-TO FONTIVE OF BLALK LEAD-TO MECATIVE OF
SEME SENTE:

4. Condenser

7. Bearing cap
12, Brush head
14, Brush head cover
15. Brush holder block
16. Brush holder
17. Brush spring
18, Brush
19. Lead (#14 wirs)
Armature
Lead 20'* #10 wire
Lead, 18" #10 wire
Lead, 24’ #14 wire
Field series coil
Field pole
Locating pin
Bushing
Field shunt coil
Ball bearing

Armature bolt
Shunt rectifier
Leads, 8" #20 wire

RBR2SBRRREBRES

Fig. HL57—Exploded view showing construction of model 9A115-1 and 9A175/230-1
generator units. It will be necessary to remove armature (21) from engine crankshaft to

service crankshaft seal, bearing and crankcase.

ENGINE MODEL
X1-12
Super XL

This section covers service of Homelite
model XL-12 and Super XL engines that are
used in the following Homelite tools and
equipment,

XL Brushcutter

XL100 Circular Saw

XL120 Circuloer Saw
XLA115 Generator
XL81'%-1 Centrifugal pump

MAINTENANCE

SPARE PLUG. A Champion TI-8] spark
plug or equivalent is used in generator,
X1L-100 saw and brushcutter application; for
extended plug life, @ Champion UT]J-11P plat.
inum tip spark plug may be used. On model
XL.120 circular saw, use Champion CJ-6 or
equivalent spark plug, For pump application,
use a Champion TJ6] or equivalent spark
plug. Set elecirode gap to 0.025 for all en-
gine applications,

CARBURETOR. Refer to Fig. HL6D for ex-
ploded view of Tillotson series HS dia-

HOMELITE
a textron] oivision

POR'I' CHESTER, N.Y. U.S.A.
Bore Stroke Displacement Reed Type
1% 136 3.3 Flat
14 1% 3.55 Pyramid

Fig. HL60 — Exploded
view_of typical Tillotson
series HS carburetor used
on XL-12 and Super XL
engines. Carburetor used
on generator_engine does
not have idle fuel mixture
adjustment ‘needle (30).
On some models, idle
speed adjustment screw
{34) Is located In air box
casting and Is adjustable
without removing cover
(8—Fig. HL61).

. Throttle disc

. Pump cover

. Gaskst

. Pump diaphragm

. Inlet screen

. Throttle shaft elip
. Choke ahaft & lever
. Spring

. Choke friction ball
. Choke disc

. Inlet needle

. Pin retaining screw

, Gasket

. Diaphragm

. Diaphragm cover

. Welch plug

. Retaining ring

. Channel acreen

. 'Welch plug

. Springs

. Maln fuel needle
. Idle fuel neadle

31. Throttle shaft &

lever
32. Throttle spring

3
1]
T
B
)
10,
11
12
13.
14
15
16
17.
18, Lever pin
19
20,
21
2
24
25
26
27
28
29,
30
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. Gasksts

Spacer

Fuel lins

, Carburetor assembly
. Cotter pin
Choke rod

. Alr filter cover
Retaining ring

. Alr fiter element
. Gasket

. Gasket

. Mountng bracket
. Throttle rod

. Throttle rod boot
. Throttle lock pin

. Spring

. Handle cover

. Retaining ring
Throttle trigger
Spring

Idie speed screw
(external)

Grommet

Choke button
Plug

Air box housing
Headless screw
Plug

Adjusting needle
grommet

Reed valve

Reed back-up
Reed stop

Fig. HL61—Exploded view of hendle and alr box assembly used on early XL100 saw;

model XL120 handle and air box assembly is shown in Fig.

HL61A, Late model XL-100

has air vane governor similiar to that shown in Fig. HL61A, Refer to Figs. HL62 and HLé3
for differences In brushcutter, generator and pump air box construction.

Homelite

all dirt, oll, etc. Apply “SM" or Homelite
No. 22788 cement to new gasket and care-
fully place gasket, adhesive side down, on
lip around air box chamber. On later en-
gines, gasket is bonded to filter element; in-
stall new filter element if either gasket or
filter is damaged.

When disassembling carburetor, slide the
diaphragm assembly towards adjustment
needle side of carburetor body to disengage
diaphragm from fuel inlet control lever. To
remove welch plugs, carefully drill through
large plug (27—Fig. HL 60) with a 34-inch
drill or through small plug (24) with «a
f-inch drill and pry plugs out with a pin
inserted through the drilled hole. Caution
should be taken that the drill just goes
through the welch plug as deeper drilling
may seriously damage the carburetor. Note
channel screen (26) and screen retaining
ring (25) which are accessible after re-
moving welch plug (24).

Inlet, control lever (17) should be flush
with . metering chamber floor of carburetor
body. It not, bend diaphragm end of lever
up or down’ as-required so that lever is
flush.

On_generator engine, make initial car-
buretor. adjustment as follows: Turn fuel ad-
justment needle in gently until it just con-
tacts seat, then back needle out 1% tums.
For final adjustment, apply load to gener-
ator to allow engine to warm up, then
slowly tum needle in until engine speed
starts to drop. Correct final setting s J4-tum
open from this polnt.

On brushcutter, tumn idle speed stop screw
in until it just contacts throttle lever tab,
then turn screw in ¥i-turn further. Turn idle
and main fuel adjustment needles in gently
until they just contact seats, then back each
needle out %-turn. With engine warm and
running, adjust idle fuel needle so that en-
gine runs smoothly, then adjust idle stop
screw so that engine runs at 2600 RPM, or
just below clutch engagement speed. Check
engine acceleration and open idle fuel
needle slightly if engine will not accelerate
properly. Adjust main fuel needle under
load so engine will neither slow down or
smoke excessively.

On pump engine, set idle stop screw so
that it does not interfere with full travel of
throttle stop lever. Open idle fuel adjustment
needle one turn and leave needle at this
setting; all adjustment should be made with
main needle. Open main fuel adjustment
needle one turn for initial adjustment, be
sure pump is filled with water and start
engine. Pump water until engine is at full
QM temperature, then turn main fuel
needle in slowly until engine begins to lose

Fig. HL61 A—Exploded view of model XL-120 air box and handle. Late model XL-100 is 0 Correct ;
similar except that a flat reed intake valve is used as shown in Fig. HL61. Note the Super 5 vader:: ol this llm:l sjustrent
XL engine pyramid reed valve assembly (items 1 through 6). Tenslon of governor spring '* %-tum open from point.

is adjusted by loosening screw (40) and moving speed adjusting plate (39); refer to text. On circular saw, turn idle speed slop

1. Gaskets 12, ijovar grsket 24. mtm g ﬁﬁm& 1 screw In until it just conlacts throtile stop
2. Specer 14. Air box cover 25. . 8 boo
3. Reed valve seat 16, Snap ring 26. Carburetor 39, Speed adjusting lever plus %-turn additional. Open both the
: 5. Toed piates 18, Stus pasket 21, Frentiaioci i 40, Plate retaining o el
=0 A plates B gas . e lock pin , Plate ref BCTEW
1 g‘i’?lﬁms 2. Che Pl i 2. Handls cove o prirtisratindas e ot
Ta ) L] H ke 29, & cover € s
| 8. Gaskst 21. Bet screw 31. Snap ring grommet ning. mdim idle sP“d Blop screw: a0 hat
13' Handle & alr box g Tmtuhgg:zﬁl“ b7 Chnkni;:d butt: B Covertor st g SRS chdich eny99
. i} air . a ar . ntion . BITOT I vans x
11. Plug 47, Muffler shield ment speed, or about 2600 RPM. Check en-
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gine acceleration and open idle fuel needle
slightly if engine does not accelerate pro-
perly on initial adjustment. Adjust main fuel
needle with engine under load so that en-
gine runs at highest practicable speed ob-
tainable without excessive smoke.

Fig. HL62 — Exploded view of air box as.

sembly used on brushcutter; pump air box

Is similar except that throttle control parts

(items 32 through 37) are not used. Alr

filter cover and element as shown In Fig.
Fig. HL61 are used,

1. Gnakets 28, Adjustment needle
2. ggmr gromm

8. al llne 20. Reed valve

4, Carburetor assy. 80. Reed back-up
6. Cottor pins 31, Resd stop

8. Choke rod 32, Qlamp spacer
17, Berews (2) 33. Throttle cable
18. Adjusting plate casing

20, Alr box 34, Throttle cable
21, Fell plug 35. Set screw

22. Grommet 88, Collar

238. Choke button 87. Clamp

24, Governor air vane 38, Governor spring
26, Governor link

Fig. HL63 — Exploded view of gemerator

engine air box assembly. Mechanical gov-

ernor parts are shown In exploded view of
generator in Fig. HL70,

1, Gaskets 22. Grommet

2. Spacer 23, Choke button

8. Fuel lins 24, Adjustment needle
4, Carburetor assy. grommet

5. Cotter pin 25. Resd valve

6., Chokes rod 28, Reed back-up

17. Berows (2) . Reed stop

18, Adjustment plate 29, Throttle opening
20, Air box

21, Felt plug

CONSTRUCTION EQUIPMENT

GOVERNOR. The early XL100 circular saw
engine is nongoverned. Refer to appropriate
following poragraph for information on other
units which are equipped with governors.

CIRCULAR SAW GOVERNOR. Refer to ex-
ploded view of air box and handle assembly
in Fig. HLE1A. To adjust governed speed,
loosen screw (40) and move slotted speed ad-
justing plate (38) to obtain desired maximum
speed, then tighten screw. Moximum gov-
erned no-load speed should be 5000 RPM.

BRUSHCUTTER GOVERNOR. The engine
used in brushcutter application is equip-
ped with an cir-vane type governor; refer
to Fig. HL62. Air vane (24) is connected
to throttle shaft through link (26) ond is
balanced by tension of spring (38). When
throttle trigger (62—Fig. HL71) is fully de-
pressed, collar (36—Fig. HL62) on remote
control cable moves away from throttle shaft
lever allowing governor to control engine
speed.

To adjust govemnor using vibrating reed
or electronic tachometer, proceed as follows:
With engine worm and running and throttle
trigger released, adjust position of collar on
remote control cable so that engine slow
idle speed is 2500 RPM, or just below clutch
engagement speed. Then, when throttle trig-
ger is fully depressed, collar should move
away from throttle shaft lever and engine
no-load speed should be 6380 RPM. To ad-
just maximum governed no-load speed,
loosen screw (17—Fig. HL62) and move
speed adjusting plate (18)'as required to ob-
tain no-load speed of 6300 RPM. When ad-
justing maximum npo-load speed, be sure
throttle trigger is fully depressed and that
collar (36) cledrs carburetor threftle shaft
lever.

If carburetor orlinkage has been removed,
be sure that govemor link is reconnected at
hole “A” in carburetor throttle shaft lever
as indicated in Fig. HL62, Governor spring
(38)"is connected to third hole away from
hole’ “A" (two open holes between link and
spring). Be sure that.governor linkage moves
smoothly throughout range of travel.

PUMP GOVERNOR. On pump applica-
tions, engine is equipped with air-vane type
governor-as shown in Fig. HL62; however,

Fig. HL64 — Exploded
view of the flywheel type
magneto, Connect com-
denser and low temsion
leads as indicated by let-

Pivot post clip
Gasket

Plate and armaturs
/38y,

Gasket

Felt seal

BRERESE XRRREBERSN

no control linkage is used (items 32 through
37).

With engine running under no load (CAU-
TION: Be sure pump housing is filled with
water), engine speed should be 6400 to
6600 RPM. H not, loosen screw (17) and
move speed adjusting plate (18) as neces-
sary so that engine govemed speed is 6500
RPM.

If carburetor has been removed or linkage
has been disconnected, be sure that gover-
nor link (26) is reconnected in hole "A" in
carburetor throttle shaft lever. On pump ap-
plications, the governor spring should be
connected to hole next to hole “A" in
throttle shaft lever. Be sure that idle speed
screw on carburetor is backed out so that
it will not interfere with full movement of
throttle shaft lever and that governor linkage
moves smoothly throughout range of travel.

GENERATOR GOVERNOR. Engine speed
on generator, applications is controlled by a
mechani€al flyweight type governor located
within, the generator unit: refer to exploded
view of generator in Fig, HL70. Slotted end
of “extension shaft (1) fits over pinned end
of carburetor throttle-shaft. Centrifugal force
of governor weighis (64) acting through arms
(63) actuate governor cup (40), cam (16}
and connecting linkage against force of
governor spring (38). The spring (29—Fig.
HL63) in air box is adjusted to full tension
and is used as a throttle opening spring and
1o keep slack out of linkage.

To adjust governed speed with tacho-
meter or frequency meter, proceed as fol-
lows: To use an RPM indicator, remove re-
ceptacle housing (52—Fig. HL70) to gain ac-
cess to end of generator shaft. With engine
at operating temperature, governed no-load
speed should be approximately 3750 RPM,
or a reading of 63 cycles per second should
be indicated on frequency meter. If engine
speed or cycles per second is not as speci-
fied, loosen the two screws clamping gover-
nor shaft guide (10) to bearing housing (13)
and move guide towards engine to in-
crease speed, or towards gemerator to de-
crease spead. Note: Only one mounting hole
of govemor shaft guide is slotted and guide
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EQUIPMENT

1. Plug

2, Gasket

3. Felt washer

4. Plug

0. Fuel tank

7. Fuel cap

8. Gasket

9. Valve

10, Nut

11, Flat washer

12, Compression spring

13, Wick washer

14, Gasket

15. Fuel pick-up wick

16, Fuel plek-up stud

17, Fuel tank cover

18, Fuel line

19, Round head screws (16)

20. Fuel line albow

21, Cylinder

22, Crankecase

23, Seal

24, Needls bearing

26, Thrust bearing race

27, Needle thrust bearing

28. Flywheel key

29, Crankshaft

30. Connecting rod

31. Needle bearing

42, Rod cap screws

33. Crankpin rollers (28)

34, Plston & pin assy.

35. Bnap rings (only one
used on late models)

36. Plston rings

37. Gasket

40, Manifold

41, Spark plug

42, Bpark plug gasket

Fig, HL65 — Exploded view of typical XL-12 engine assembly. Crankcase side.cover, needle roller main bearing and the crankshafe
seal are a part of the circular saw, pump, generator or brushcutter assembly as.shown in Fig. HL68, HL69, HL70, or HL71, Saw, pump,
generator or brushcutter must be disassembled to gain access to crankshaft; refer to appropriate unit paragraph.

pivols on opposite screw. Tighten screws
when proper speed is obtained.

If carburetor has been removed, reconnect
throttle opening spring as indicated in Fig.
HL63. If plate (18) has been removed, rein-
stall screws loosely, push plate to apply as
much spring tension as possible (to end of
slot) and tighten screws. Servicing of the
mechanical governor unit requires disas-
sembly of the generator unit; refer to ex-
ploded view in Fig. HL70, and to GENER-
ATOR paragraph,

MAGNETO. A Wico flywheel type\mag-
neto with external armature and<ignition
coil is used. Breaker points and” cendénsor
are located behind flywheel:

Fig, HL66 — When installing reed vaive,

reed back-up and reed stop, be sure reed

is centered between two points indicated by
black arrows.

Ammature core /and stator plate are
riveted together and are servicéd only as
a unit, Stator plate. fits firmly on’ shoulder
of crankcase; hence, armature air gap is
non-adjustable,

Magneto stator plate has slotted mounting
holes, and“should be rotated as far clock-

wise as possible before tightening mounting
screws lo obtain correct ignition timing of
30 degrees BTDC. Set breaker point gap to
0.015. Cendensor capacity should test 0.16-
0.20 mid. CAUTION: Be careful when Install-
ing breaker points not to bend tension spring
any more than necessary; if spring is bent

Fig. HL67 — Exploded view of the rewind starter and blower housing assembly. Starter
pawls (20) are mounted on engine flywheel (24), Ignition switch wire (1) is connected
to magneto breaker terminal (29——Fig. HL64) at “'B",

1., Grounding switch 10. Rewind spring

2. Nut 11. Rope pulley

6. Blower housing 12, Starter cup

7. Starter rope 13, Flat washer

8. Rope handle 14. Socket head screw
9. Rope lock

15. Flywheel nut 20. Pawls

16. Lock washer 21, Washers

17. Flat washer 22, Pawl springs
18, Lock nuts 23, Rotating screen

19. Pawl studs 24, Flywheel
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excessively, spring fension may be reduced
causing improper breaker point operation.

LUBRICATION. For generator, mix Y4-pint of
good grade SAE 30 motor oil to each gallon
of regular gasoline. Remove receptacle
cover (52—Fig. HL70) from end of generator
and apply 4 or 5 drops of oil to the felt
washer (47) each 200 hours of operation.

For circular saw, mix Y2.pint of good
grade SAE 30 motor oil to each gallon of
reqular gasoline. Keep gear case filled to
proper level with SAE 80 gear oil (Home-
lite part No. 55291-B) as follows: Remove
saw blade and working through opening in
retractable blade guard (49—Fig. HLES), re-
move drain plug (1). Remove filler plug (9)
and with base plate of saw level, pour oil
into filler plug opening until it starts to run
out drain plug. Reinstall plugs and blade.
Oil in gear case should be changed after
each 100 hours of operation.

For pump, mix Y2-pint of good grade SAE
30 motor oil with each gallon of regular
gasoline. Pump is lubricated by water in
pump, CAUTION: Do not start pump engine
without filling pump with water.

For brushcutter, mix Y2-pint of good grade
SAE 30 motor oil to each gallon of regular
gasoline, Each 10 hours of operation, squirt
a few drops of SAE-30 oil into hole marked
“OIL" on underside of upper head casting.
Remove driveshaft each 50 hours of cpera-
tion, clean the shaft and lubricate it full
length with a good grade of wheel bearing
grease. Lower gear head should be repacked
with a good grade of wheel bearing grease
after each 50 hours of operation. Note: Do
not wash lower head and bearing housing
in solvent as this will wash lubricant from
the sealed ball bearings, causing premature
bearing failure.

CARBON. Muffler, manifold and cylinder
exhaust ports should be cleaned pericdically

1. Draln plugs

2. Drive case

3. Needle bearing

4, Orankshaft seal

5. Needle (main) bearing
g "0" r’ns

. Filler plug
10, Gasket
27, Phenolic washer
28, Steel washer
20, Snap ring
30, Extenslon shaft

(clutch adapter)
31, Clutch covers
32, Clutch shoes (3)
43, Clutch spider
34, %ufnh springs (2)
ul

36, Cover gasket

87. Drivecase cover
88, Guard bumper

80, Bumper scrow

44, Blade bolt

45, Blada outer washer
46. Blade

47, Blade inner washer
. Bnap ring

. Rost?tins guard

. Be
51, Seal & brg. retalner
52, 0" ring 60. Clutch drum &
53, Snap ring drive gear
61. Nesadle boaring
62, Thrust washer
63, Inner race

Fig. HL68 — Expleded view of circular saw drive case assembly
crankshaft seal (4). "O" ring (8) seals drive case to
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to prevent loss of power through carbon
build up. Remove muffler and scrape free
of carbon; a bent wire can be inserted
through hole in housing of pump and gener-
ator mufflers to clean outer shell. With muff-
ler or manifold removed, tum engine so
that piston is at top dead center and care-
fully remove carbon from exhaust ports with
a wooden scraper. Be careful not to damage
chamfered edges of exhaust poris or to
scratch piston. Do not run engine with muff-
ler removed.

REPAIRS

CONNECTING ROD. Connecting rod and
piston assembly can be removed after re-
moving cylinder from crankcase. Refer to
Fig. HLE5. 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 womn. The caged
needle roller piston pin bearing can be
renewed by pressing old bearing out and
pressing new bearing in with Homelite tool
No. 23756. Press on lettered end of bearing
cage only.

Homelite recommends that the crankpin
needle rollers be renewed as a set\when-
ever engine is disassembled for service.
Stick 14 needle rollers in the fod_ and re-
maining 14 needle rollers in rod cap with
light grease or beeswax. Assemble rod to
cap with match marks aligned, and” with
open end of piston pin.lowards flywheel
side of engine. Wiggle the rod as cap re-
laining screwg are being tightened to align
the fractured mating surfaces”of vod omd
cap.

PISTON,. PIN AND RINGS. The piston is
fitted with two pinnéd> compression rings.

Renew piston if scored, cracked or exces-
sively worn, 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 ond pin are

available in a matched set, and are not

available separately.

Three different methods have been used
to retain piston pin in piston and connecting
rod. Early type piston was fitted with a
removable snap ring at each end of piston
pin. Later piston had a Spirol pin through
pin bore at exhaust side of piston and «
removable snap ring at intake side. Latest
design is a piston fitted with a non-remov-
able wire type snap ring at exhaust side
of piston and a Truarc internal snap ring
at intake side. Note: Piston ring locating pin
ig in intake side of piston.

A split piston pin removing tool (Homelite
No. A23949) can be used to remove pin from
pisten fitted with/Spirol’ pin. Remove snap
ring from opposite side of piston, fit split
end of tool, against pin, straddling the
Spirol pin, and.tap end of pin with mallet
to remove. pin from piston and connecting
rod. On other type pistons, remove the Tru-
arc ring.or both early removable type snap
rings), then use a fy-inch diameter rod to
drive pin from piston.

When reassembling, be sure closed end
of piston pin is to exhaust side of piston
(away from piston ring locating pin).

CRANKSHAFT. The crankshaft is sup-
ported 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. HL85. On generator, crankshaft end

. Drive case (2) carries crankshaft needle reller heoaring (5) and
engine crankcase,
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10, 0" ring

11, Bearing housing
12. Needle bearing
13. Crankshaft seal
10, Water slinger
16._Back plate
17¢Sealing washers (4)
18, Screws (4)

19. Bhims (as required)
20. Seal assembly

21, Pump rotor (impeller)
22, Gaskets

23. Wear plate

20, Gasket

32, Draln & fiiler caps
33, Gankets :
#4. Pump end plate

‘35, Inlet fitting

36, Discharge fitting

37. Carrying handle

d8. Ttubber grip

Fig. HL69 — Exploded view of centrifugal pump assembly, Pump rotor {21) must be unscrewed from engine crankshaft and back plate
(16) be removed to allow removal of bearing housing (11) and engine crankshaft, Bearing housing retains” crankshaft needle roller
bearing (12) and crankshaft seal (13),

26

A FULL WAVE
L AN\g BRIDGE AECTIFIER
acdy AL
8

QUTLET
RECEPTACLE

No. I6 gouge, 2-wire

Fig. HL70 — Exploded view of generater assembly, Wiring diagram for generator is shown in upper right comer, Crankshaft needle
roller (main) bearing (14) and crankshaft seal (15) are carried in bearing housing (13). Armature (43) must be unscrewed from
engine crankshaft to allow removal of bearing housing and crankshaft,

1. Throttle shaft 20. Generator fisld pole 38. Centering washer 50. Flanged Oilite bushing
extension 21. Generator field coil 39. Governor spring 51. Outlet receptacle
2. Linkage arms 22. Linkage guard 40, Governor cup 52. Receptacls housing
8. Governor link 23. Handla bracket 41. Cotter pina (4) 6. Bruah holder cap
10. Governor shaft guide 268, Carrying handle 42. Pivot pins (2) 57. Brush
11. YO ring 29, Capacitor 43. Generator armature 58. Brush head
12, Loading spring 33. Connector 44. Fan 7 58. Brush holdesr
13, housing 34. Rectifier 45. Collector ring 60, Holder retaining
14, Needls bearing 35. Generator yoke (frame) 47. Felt washer ring
15. Crankshaft seal 36. Insulating bushing 48, Brush holdsr clip 63. Governor arms (2)
16. Governor cam & shaft 37, Snap ring 48, Insulating bushing 64. Governor welghts (2)
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play is taken up by a loading spring (12—
Fig. HL70).

To remove crankshaft, it will be neces-
sary to disassemble the circular saw drive
case, pump, generator or brushcutter upper
drive housing. Refer to Figs. HL68 through
HL71 and appropriate accompanying para-
graphs,

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

CRANKCASE, BEARING HOUSING AND
SEALS. The needle roller main bearings and
crankshaft seals in crankcase and bearing
housing can be renewed using Homelite tool
Nos. 23757 and 23758. Press bearings and
seals from crankcase or bearing housing
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 becrings into bores from inner side
of either case. Press on lettered end of
bearing cage only.

To install new seals, first Jubricate 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 crankshaift, lubricate thrust
boarings (27—Fig. HL6S) and place on shaft
as shown. Place a hardened steel thrust
washer to the outside of each thrust bear-
ing, Inserl crankshaft into crankcase being
careful not to damage seal in crankcase.
Place a seal protector sleeve (Homelite tool
No. 23759) on crankshalt and large "0
ring on shoulder of bearing housing. Lubri-
cate seal protector sleeve, seal and needle
bearing and assemble bearing housing to
crankshaft and crankcase. Use NEW bear-
ing housing retaining screws. Clean™the
screw threads and apply Locktite to threads
before installing screws, CAUTION: Be sure
the screws are ty-inch long, and-mot %
or %-inch screws; the screw length is critis
cal. Tighten the screws alternately and, re-
move seal protector sleeve from crankshait.
Reassemble circular saw drive case, pump,
generator or brush cutter upper drive hous-
ing as outlined in appropriate paragraph.

FLAT REED INTAEE VALVE. The reed
valve is attached to the carburetor air box
as shown in Fig. HLE6, and is accessible
after removing 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 iz not practical.
However, be sure that reed is centered over
opening in air box and reed stop is aligned
with reed.
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NOTE: If air box has been removed to
service reed valve, inspect gasket (12—
Fig. HL61) 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 gir box
and crankcase. Also, refer to note in CAR-
BURETOR paragraph in MAINTENANCE
section.

REWIND STARTER. To disassemble
starter, refer to exploded view in Fig. HL67
and proceed as follows: Pull starter rope
out fully, hold pulley (11) and pry rope
knot from pulley. Let pulley rewind slowly.
Hold pulley while removing screw (14),
washer (13) and starter cup (12). Tum pulley
counter-clockwise until disengaged from
spring, then carefully lift pulley off of starter
post, Turm open side of housing down and
rap housing sharply against top of work
bench to remove spring. CAUTION: Be care-
ful not to dislodge spring when removing
pulley as the rapidly uncoiling spring could
cause injury.

Install new spring with loop in outer end
over pin in blower housing and jbe\ sure
spring is coiled in direction shown in Fig.
HLE7. Install pulley (11), turning pulley
clockwise until it engages spring. Instcll
starter cup (12) and gecure 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 pulleyLet starter pulley rewind slowly.

Starter'pawl spring outer ends are hooked
behind. @ir vanes on flywheel in line with
starter pawls when pawls are resting
agdinst flywheel nul. Pull starter rope slowly
when installing blower housing so that
starter\cup will engage pawls.

CIRCULAR SAW DRIVECASE. Refer to ex-
ploded " view of circular saw drivecase as-
sembly in Fig, HL68. To gain access to en-
gine crankshaft, the unit must be disas-
sembled as follows: [

Drain all lubricating oil from g%o&hox.
Hold hex blade washer (45), unsctew cap
sctew (44) and remove washer and saw
blade. Remove blower housing and starter
assembly. Using No. 6 Truarc pliers, remove
snap ring (48). Remove bumper screw (39)
and bumper (38), disconnect guard retum
spring and remove rotating guard (49). Re-
move upper saw guard (not shown) and the
bearing retainer (51). Remove snap ring (53)
from shait (58) and remove screws retaining
cover (37) to drive case (2). Using Homelite
bearing puller, tool No. A-23778, remove
ball bearing (54) and cover from shaft.

While helding flywheel with Homelite tool
# A-2376), remove nut (35), clutch cover
(31) and unscrew clutch rotor using Home-
lite tool No. A-23696. Remove extension shait

(30) from crankshaft with a socket head
screw (Allen) wrench. Remove =nap ring (29)
and pull clutch drum (80) from flanged bush-
ing (63). Withdraw driven gear (59) and
shaft (58): clomp flat outer end of shaft in
smooth jawed vise, if necessary to remove
gear from shaft, and unscrew gear.

The drive case can now be removed ifrom
engine crankcase. Need and procedure for
further disassembly should be obvious from
inspection of parts. Reassemble unit by re-
versing disassembly procedure. Refer to
LUBRICATION paragraph for refilling unit
with oil.

CENTRIFUGAL PUMP. Refer to exploded
view of pump in Fig. HL69. Remove pump
end plate (34) and wear plate (23). While
holding flywheel, unscrew the pump im-
peller (21). Remove seal (20), back plate
(16), shims (19) and water slinger (15). Bear-
ing plate (11), which carmes crankshadt
needle roller'bearing (12) and seal (13) can
then be removed.

When reassembling unif, use all new seals
and ‘gaskets. Shims (19) are available in
thicknesses of 0.010.and 0.015; install shims
to provide 'minimum clearance between im-
peller (21)and wear plate (23) without caus-
ing impeller.fo rub against the plate.

Rélill, pump assembly with water before
attempling to start engine. Water in pump is
necessary to lubricate pump seal (20).

GENERATOR. Refer to exploded view of
the generator unit in Fig, HL70. To gain
access to the engine governor unit or engine
crankshaft, proceed as follows:

Remove two outside screws holding re-
ceplacle cover (52) to brush head (58) and
move receplacle assembly aside. Remove
brush holder caps (56) and brushes, taking
particular care to note position and location
of brushes so that they may be reinstalled
in same position and location. Remove brush
head (58), bearing (50) and felt washer (47),
Remove screws retaining collector ring (45)
and remove collector ring from fan. Remove
fan (44), from armature (43) taking care not
to lose the Woodruff key (not shown). Un-
bolt generator yoke (35) from bearing hous-
ing (13) and slide yoke from armature. Using
a strap wrench, unscrew the armature from
engine crankshaft while holding engine fly-
wheel. Procedure and need for further dis-
assembly is obivious from inspection of unit.
After reassembly check adjustment of gover-
nor as outlined in GOVERNOR paragraph.

BRUSHCUTTER. To gain access to crank-
shaft bearing plate (8—Fig. HL71), or engine
crankshaft, proceed as follows:

Unbolt upper head (26) from bearing plate
and remove brushcutter unit and frame (12).
While holding engine flywheel, remove nut
(18), spacer (17) and clutch cover (13); then
unscrew clutch spider (16) from engine crank-
shaft. Remove inner clutch cover. Bearing
plate cm now be removed from engine
crankcase. Note: Late models have rigid
driveshaft instead of flexible housing (28)
shown. To remove nut (78) from blade shatt,
insert a Va-inch steel rod in hole in spindle
head to hold shaft from turning.
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Fig., HL71 — Exploded
view of brushcutter head
for XL-12 engine. Bearing
plate (8) carries crank.
shaft needle roller bear.
ing (10) and seal (9).
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2, Exhaust deflector 18 Nut 28 s8Shaft casing 57. Return spring 67. Bevel gear
8. Bearing plate 19, Driveshaft & clutch 20. Split bushing 58, Cable connector 68, Snap ring
9, Crankshaft soal rum 33. Tube 58, Throttle lever 68. Ball bearing
10, Needle roller bearing 20, Flanged bearing 40, Hanger tube 60. Pin 70. Blade shaft
11, "0 ring 21. Collar 44, Handle, left 61, Throttle link 71. Keys
12. Framo assembl 22, Wiek 49. Handle, right 62. Throttle trigger 72. Ball bearing
13. Cluteh covers (2) 28. Thrust washer 50. Throttle grip 63. Gear shaft 73. Bearing retalner
14, Clutch aprings (2) 24. Spacer 54. Throttle cable 64, Bearinga T4. Blade guard
16. Clutch shoes (3) 25. Snap ring . housinit 65, Lower head 76. Spindle head
16. Cluteh splder 26. Upper head 55, Throttle cable 66, Gasket 77. Saw blade
17, Spacer 56./Set screw 78. Blade shaft nut
PORT CHESTER,N.Y.U.S.A.
—
MODEL Bore Stroke Displacement
XL-88 27 1% 5.0

This section covers service of the model XL-88 Multi-Purpose saw engine and drive com-
ponents. The saw may be equipped with either an abrasive wheel or saw blade. Caution
should be taken that abrasive wheels installed on this unit are rated for spindle speeds
of 5000 RPM or higher. When installing saw blade, cutting sides of teeth a! bottom of
blade are towards engine.

MAINTENANCE

SPARK PLUG. A Champion model CJ-6
spark plug is used. For heavy duty opera-
tion, a Champion HO-8A platinum tip or
UJ-11-G gold palladium tip spark plug can
be used, though it will be necessary to pull
the plug wire further out of the retaining
clip in air box. Set electrode gap to 0.025
on all models.

CARBURETOR. A Tillotson series HS46A
digphragm type carburetor with integral fuel
pump is used. Refer to Fig. HL75 for ex-
ploded view.

For initial adjustment, back idle speed
adjustment screw (see Fig. HL76) out until
it clears throttle stop, then turn 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
that engine idles smoothly; then, adjust idle
speed screw so that engine idles at just
below cluich engagement speed (2400-2600
RPM). Readjust idle mixture if necessary.

To set main mixture adjustment needle,
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open throttle and apply normal load. then
adjust main needle for best running and
highest speed obtainable: then close needle
Vg-turn from this setting. Note: Governor will
limit speed to about 5000 RPM. With main
mixture needle so adjusted, check engine
acceleration. If engine 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—Fig.
HL77) from bore to clean or renew. If pass-
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ages are choked, plugs (24 and 27—Fig.
HL78) may be removed for cleaning pur-
poses. Drill a Ys-inch hole through large
plug (27) and a i-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 aiter
cleaning carburetor. Refer to Fig. HL79 and
bend diophragm lever as shown, if neces-
sary, so that lever is flush with floor of
diaphragm chamber as shown by dotted line.

MAGNETO. The model XL-88 is equipped

Fig. HL75 — Exploded
view of Tillotson series
HL carburetor used on
model XL-88 saw. Refer
alse to Figs. HL7é
through HLSO.

4. Throttle disc

8. Diaphragm cover
7. Gnsket

8. Pump diaphragm
9. Filter screen

10. Retalner

11. Choke shaft

12, Detent Spring

13. Choke detent ball
14, Choke dlse

15. Enlet valve

16. Lever spring

17. Diaphragm lover
18. Pivot pin

19, Pin retaining

acrew

20, Gasket

21. Metering dinphragm
42, Digphragm cover
24. Expansion plug
25. Retalning ring
268, Channel screen
27, Expansion plug
280 2fain fuel needle
26, Springs

305 Main fuel needle
31, Throttle return

spring
32. Throttle shaft

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

with @ Wico breakerless solid state mag-
neto; refer to exploded view of magneto in
Fig. HL81,

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

24

Fig. HL78—View of carburetor showing lo-

cation of expansion plugs (24 and 27).

Channel screen (26—Fig. HL75) is located
under plug (24).

THEN PUSH
NEEDLE HERE

DEPRESS HERE

PRY UP HERE

LOW

Fig. HL79—Drawing showing proper ad-
fustment proeednnelfcr metering diaphragm
ever.




CONSTRUCTION EQUIPMENT

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

Visually inspect rotor (flywheel) for dam-
age:. Check for broken or frayed wires.

To test the ignition coil, disconnect the
wires at insulating sleeve (33) and test coil
according to tester procedure. Specifications
for testing with either Graham Model 51 or
Merc-O-Tronic tester are as follows:
Graham Model 51:

Maximum seconddry ............. 10,000
Meximum primery ...... ey T 1.7
Coll Tndex .ivvaw -uauswiine e s s 65
Minimum coil test ........coovvneanns 20
Maximum gap index ............c... 65
Merc-O-Tronlc

Operating amperage ........ooevees 1.3
Primary resistance:

MinlMum . .ooiseiiaasssnasrsnses 0.6

Maximum ....... N I o o 0.7
Secondary continuity:

Minimum ...... Geirlelaesiais ek eliea 50

SUPPLIED WITH
ASSEMBLY 31 ONLY

Fig. HL80—Exploded view of Model XL-88 air box and

Fig. HL81 — Exploded
view of the solid state
(breakerless) magneto
used en Model XL-88.
Trigger switch and con-
denser (26) are available
as assembly only. The
trigger coil is moulded
inte back plate (29).

. Flywheel (rotor)
Dust cap

Trigger switch &
condenser

Back plate & trigger coll
Crankshaft seal
Roller bearing
Woodruff key
Spark plug wire
Spark plug terminal
Magneto grounding
switch

“ON-OFF"" plate
Ground lead
Insulating sleeve
Coil retaining clip
Ignition coll

GRBER SRPEESE SBE

Renew the ignition coil if found faulty and
again check for spark. If no spark then
occurs or if ignition coil checked OK.\pro-
ceed as follows:

assembly. Governed speed

handle
is adjusted by loosening screw (43) and moving slotted speed adjusting plate (42). Reed
retainer (2) should be installed in engine intake port, then install reed seat (4) with reeds

(3).

1. Gasket 14, Return spring 27. Snap ring 38. Alr vane & shaft
2, Reed retainer 15, Throttle rod 28, Grommet 39, Set screws

3. Valve reeds 16. Boot 29, Throttle trigger 40. Grommet

4. Reed seat 17. Filter element 30. Choke button 42, Speed adjusting
6. Gaskets 18, Alr filter cover 31. Handle & air box plats

7. Bpacer 22. Air deflector az. Plug 43. Adjusting plate
8. Fuel line 23. Throttle lock pin 33. Plug acrew

9. Carburetor 24. Throttle lock spring 35, Bushing 44. Gavernor spring
12. Cotter pin 25. Handle cover 36. Collar 45. Governor arm & shaft
13. Choke rod 20, Nyloa bushing 37. Coupling 46. Carburstor link

Homelite

Remove thd flywheel and again check
for brokenor .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 mifd. If condenser is faulty, renew the
switch box and condenser assembly (26). If
condenser tested OK, proceed as follows:

Disconnect coll primary at insulating
sleeve (39) and disconnect switch box ground
lead from back plate. 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 chmmeter to the
two leads. Meter should read either between
1 megohm and infinity or between 5 and
25 ohms; with ohmmeter leads reversed,
reading should be opposite that of preceding
test. That is, if first reading obicined was
5.25 ohms, second reading should be 1 meg-
ohm to infinity. If ohmmeter readings are
not as specified, renew the switch box and
condenser assembly. If switch box teated
OK, test trigger coil as follows:

Connect one chmmeter lead to connector
between switch box and frigger coil and
other chmmeter lead to back plate (ground).
Reading should be either between 0 to B5
ohms or between 85 and 150 ohms. Reverse
the leads; second reading on chmmeter
should be opposite first reading. That is,
if first reading was in specified range of
0-85 ohms, second reading should be within
range of 85-150 ohms. Then, conmect the
chmmeter leads to unused terminal of trig-
ger coil and to magneto back plate. Ohm-
meter reading should then be 20 to 26 chms.
If trigger coil does not test within specifi-
cations, renew the magneto 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 all leads oare in place as
shown in Fig. HL81. Be sure the back plate
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is clean and check gll screws for tighiness.
If there is any doubt about the strength of
the rotor (flywheel) magnets, install a new
flywheel; 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
Homelite motor oil, or a good grade non-
detergent SAE 30 motor oil, in each gallon
of regular gasoline.

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

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

REPAIRS

CONNECTING ROD. Connecting rod and
piston assembly can be removed aiter 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 becring 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
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No. 23955. Press on lettered end of bearing
cage only.

It is recommended that the cankpin
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
light grease or beeswaxz. Assemble rod Ilo
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.

PISTON, PIN AND RINGS. The piston is
fitted with two pinned compression rings.
BRenew piston if scored, cracked or excess-
ively worn, 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 avail-
able as a matched set and are not available
separately.

Piston pin is retoined in piston by a
wire type snap ring on exhaust side and
by a Truarc snap ring on opposite end.
Disassemble piston and rod by removing
the Truarc snap ring and pushing/ pin out
with a y%-inch diameter pin.

When reassembling piston (to (connecting
rod, be sure closed end~of pin is next to
wire type snap ring in| piston. Install piston
pin retaining Truare snap ring with| sharp
side out. Rotate snap ring to be sure it is
secure in retaifiing, groove, then furn gap
toward closed end of piston.

CRANKSHAFT. Flywheel end of crankshaft
is supported in a roller bearing in magneto
back plate and drive end is supported in a
ball bearing located in crankcase. End play
is controlled by the ball bearing.

Renew the crankshaft if the flywheel end
main bearing or crankpin bearing surface
et 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.

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, carbureter and air box
(handle) assemblies and remove the screw
retaining magneto back plate to flywheel
side of cylinder. The cylinder can then be
unbolted from crankcase and removed from
the piston,

CRANEKCASE, MAGNETO BACK PLATE
AND SEALS. To remsve the magneto back
plate, first remove. the blower (fan) housing
and, flywheel. Loosenithe cylinder retaining
stud nuts on flywheel side of engine to re-
duce clamping effect on back plate boss,
then unbolt and remove the back plate as-
sembly fram crankcase.

To' remove crankshaft from crankcase, first
remove the cylinder, connecting rod and
piston assembly and the magneto backplate
as previously outlined. Remove the drive
clutch assembly and the dust shield (26—
Fig. HLB2). Then, remove the two ball bear-
ing retaining screws (10) from inside of
crankcase and remove crankshaft and ball
bearing assembly from crankcase. Hemove

27 28 22 23

Piston rings
Piston & pln
Truare snap ring
Wire sectlon ring

(]
Pore-

Connecting rod
Needle bearing
Needle rollers (28)
Woodruff key
Crankshaft
Retalning screw
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Bearing retainer
washers
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. Bnap ring

. Gasket

. Crankcasa

. Fuel filler cap
. Fliter assembly
19. Fliter element
20, Fuel line

22. SBtuds

23, Threaded inserts
24. Crankshaft seal
26, Dust shield

27. Elbow fitting
28. Fuel line

29. Gasket

30. Muffler body
32, Baffle

33. Cap

37. Cylinder
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Fig. HL82—Exploded view of Model XL-BB engine assembly. Magneto back plate {29—Fig. HL81) carries magneto end crankshaft
main bearing. Saw arm stud retainers (23) must be unscrewed to remove the captive studs (22); do not attempt to unscrew the studs.
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Fig. HL83—Exploded view of drive arm and cutting wheel assembly. Cutting wheel or
saw blade can be maunted on either side of arm. Shaft guard (21) is used to cover op-
posite end of shaft. Belt can be renewed after removing arm from engine and the:cap (16)

. Cap screw 12, Snap ring
2. Outler blade 134, Ball bearing
washer 14. Spacer

W Cutting whee! 1, Arm cap

4, Inner washer 17. Driven pulley
4, Guard 18, Woodrulf key
th, Clamps 19, Hlade shaft
T. By or hook bolt 21. Shaft guard
10. Guard clamp

snap ring (13) and press crankshaft from
bearing if necessary.

REED VALVES. The pyramid type reed
valve seat is made of "Delrin” plastic and
reeds are located by pins moulded on seats
The reeds are held in place by a moulded
retainer that also serves as a gaskel be-
tween reed seat and crankcase. Reeds are
0.004 thick.

When installing reed valve gssembly, it
is important that reed relginer be installed
in crankcase first, then | install reed seat
with reeds in place. Oil ean’ be used-lo
stick reeds to seat. Also, special type shoul-
der retaining screws must be used.

CLUTCH. To remove the clutch assembly,
first remove the blade ond arm asgembly
(see Fig. HL83). The clulch bearing inner

from end of arm.

nap ring

Arm

Drive helt

27. Clutch bearidg
race

28, Clutch drum &
pulley

20. Needle béaring

LEpRES

s Thriist washior
, Spider plate
. Cluteh shoes
. Cluteh Bprings
. Cluteh eover
a6,
ar.

Saw supnort
Handle Bar
bracket
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race (27) unscrews counter-clockwise (left-
hand threads). Remove inner race with im-
pact wrench, or if impact wrench is not
available, use a 34-inch socket wrench and
strike wrench handle a sharp blow to loosen
threads.

Remove clutch drum, pulley and bearing
assembly and remove thrust washer (30).
Then, unscrew clulch spider plate (31) using
a spanner wrench (Homelite tool No. A-23934
or equivalent) in counterclockwise direction.
Remove clutch cover (31).

Inspect clutch drum and pulley for ex-
cessive wear or scoring. Inspect all needle
bearing rollers for scoring, excessive wear
or flat spots, and renew bearing if such
defect is noled. Bearing is excessively worn
if rollers can be separated more than the
width of one roller.

Pry clutch shoes from spider plate with
screwdriver., To install new shoes and/or
springs, refer to Fig, HL84. Reinstall clutch
by reversing removal procedure. Lubricate
needle\ roller bearing in clutch drum with
a high temperature grease such as Texaco
Unitemp # 500 or Humble (Esso) Nebula EP1,
Note: The beuring should be cleaned and
repacked. after leach 45 1o 50 hours of op-
erations

BLADE SHAFT, BEARINGS AND PULLEY.
Befer to exploded view of unit in Fig, HL83,
To renew the shaft (19), bearings (13) or
pulley (17), proceed as follows:

Unbolt and remove the arm assembly from
engine. Remove shaft guard (21), blade or
culting wheel (3) and blade guard (5). Re-
move arm cap (16) and drive belt (26). Re-
move the large internal snap ring (22) from
arm and external snap ring (12) from shaft

Fig. HL85—Exploded view of the ratchet type rewind starter assembly and engine flywheel.

1. Starter housing shield 12, Spring lock 10, Self-locking nuts
2, Bushing 8. Rewind spring 13. Washer 20, Flywheel
2A. Rope bushing 9. Outer spring 14. Cap screw {magneto rotor)
5 '}slmr:er rope shield 15. Fiywheel nut 21. Shoulder studs
» 3 5. Hand 10. Fulley & cu 16, Lock w —— E AW
Fig. HL84—lnstalling shoes and springs on & 1122477 alley A vee 18 ok nasher Z Purpee
clutch spider plate. 7. Inner spring 11. Bushing 18. Rotating screen 24. Pawl springs
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at opposite side of arm. Support the arm
and press shaft and outer bearing out to-
wards outside of arm. Remove the driven
sheave from arm. Press bearing from in-
ner side of arm. Remove snap ring retain-
ing outer bearing to shaft, then press shait
from bearing.

To reassemble, reverse disassembly pro-
cedure. Place belt over drive puller on en-
gine, then mount arm to engine crankcase.
A wrench with tapered handle (Homelite
tool No. A-24085) can be inserted between
arm and crankcase to help temsion the

CONSTRUCTION EQUIPMENT

drive belt. Be sure belt is tight enocugh fo
drive blade or wheel under full cutting
load without slippage. then tighten arm re-
taining nuts.

REWIND STARTER. Refer to Fig. HL8S for
exploded view of the ratchet type rewind
starter. To disassemble starter after remov-
ing housing and starter ossembly from en-
gine, proceed as follows:

Pull rope out a short distance, hold rope
and pry retainer (6) from hand grip. Untie
knot in end of rope, then allow pulley to
rewind slowly. Remove hex head scew (14)

and remove rope pulley. CAUTION: Be care-
ful not to dislodge spring (8) while removing
pulley as the rapidly uncoiling spring could
cause injury.

Check all starter parts for wear or other
damage and renew os  necessary. Hope
bushing (2A) in housing should be renewed
if rope notch is worn in bushing. When re-
assembling starter, lubricate starter post
lightly and install spring without lubrica-
tion. Refer to exploded view in Fig. HL85
for reassembly guide. Pre-wind the spring
about 2 to 4 turns.
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CHAIN SAWS & CONSTRUCTION EQUIPMENT

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.
So. 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

4820 South Atlanta Rd.
Smyrna, Georgia 30080

3820 W, North Avenue
Stone Park, Illinois 60161

1818 W. 16th Street
Indianapolis, Indiana 46202

3209 Old Minden Rd.
Bossier City, Louisiana 71010

Park Stree
Orono, Maine 04473

144 Western Avenue
Allston, Massachusetts 02134

30425 Stea enson Highway
Madison Heights, Michigan 48071

3781-28th St. S. W.
Grandville, Michigan 49418

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

1910 Broadway, N.E.
Albuguerque, New Mexico 87107

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 Blva:
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 Eisenhower St.
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

556 Main St.
West DePere, Wisconsin 54178

CANADA

Terry Industries,

A Div. of Textron Canada Litd.
180 Labrosse Avenue

Pointe Claire, Quebec

Terry Industries,

A Div. of Textron Canada Ltd.
37 Densley Avenue

Toronto 15, Ontario

Terry Industries;

A Diy. of Textron Canada Litd.
12—5th Street

P.O. Box 801

Moncton; New Brunswick

Distributors for
Terry Industries are:

Broadway Equipment, Ltd.
98 Broadway
Corner Brook, Newfoundland

H. C. Paul Ltd.
945 King Edward St.
Winnipeg 21, Manitoba

Specialty Equipment
14650—118th Avenue
Edmonton, Alberta

Challenger Equipment Ltd.
14 Powell Street
Vancouver, British Columbia

EUROPE

Homelite, A Div. of Textron Inc,
Biesbosch 79A
Amstelveen, Holland










