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INTRODUCTION

This book has been especlally prepared to cover the Hngine Modeln
iisted on the cover and Is published for the information and guidance

of all concerned.

THERE IS A RIGHT WAY TO OPERATEH THIS ENGINE. THIS
BOOK TELLS YOU HOW.

Guessing how to run it may cause faflure to receive the maximum in
performance and dependable gservice originally built into this engine. Bach

ongine has been carefully tested and adjusted at the factory before pack-
ing for shipment, and if correctly operated will perform efficiently and

economically.
Thia book 18 divided into four sections, namely:

1. GENERAL, contains information that you should know regard-
fng the principal specifications and design of the engine.

5. OPERATOR'S SECTION, contains fnstructions necessary for
atarting and operating the engine in the fleld.

3. MAINTENANCE SECTION, consists of Instructions pertaining
to actnal repairs such as are conducted in the repair shop.

4. PARTS SECTION, includes exploded views of the various engine

assembllies, component parts . .. and parts list.
® [ ] ®
CAUTION1|

1. Exhaust gases contain carbon monoxide which is odorless and a deadly
poison. Proper care must be taken to provide efficient ventilation.

2. Fill erankcase and air cleamner with proper oil before starting engine.
See that oil level is maintained. -

8. Do not i1l the gasoline tank wwhile the engine is running. Avoid spilling
gasoline on a hot engine—this may cause an explosion and serious injury.

4. This engine is air cooled. The fan action of the vaned flywheel forces
cooling air between the fins of the cylinder and ¢ylinder head which
keeps the engine at its power operating temperature.

Lack of air due to clogging of blower screen, flywwheel vanes, or
cylinder and cylinder head filng causes overheating which may result in
serious damage such as warped or cracked cylinder head, ignition failure,
burnt valves, sticking rings, scored piston, bearing faflures, etec.

When the air entering the cooling system carries a considerable amount
of foreign matter such as grass or heavy dirt, the cooling system can be-
come restricted or clogged In a very short time and regular cleaning inm
regquired.

n be made during use to
done, the air cleaner
d grade of gasoline
finitely. The life of

It is recommended that frequent inspectio
determine how often cleaning is meccessary. Ir this is
serviced properly, and the engine operated om #& goo
and oil, you may expect trouble~-free performance inde
your engine is in direct ratio to the care it receives.



GENERAL INFORMATION

This engine is a single cylinder, L-Head air-cooled type; bore 2”7 and
stroke 2”. It is rated at:
1.58 H.P. at 2600 R.P.M.
1.87 H.P. at 3100 R.P.M.
2.00 H.P. at 3600 R.P.M,

"The horsepower ratings listed above are established by standard IL.C.E.L
procedures. For practical operation, the horsepower loading should not exceed
86 per cent of these ratings. Engine power will decrease 3 per cent for each
1,000 feet above sea level, and 1 per cent for each 10 degrees above 60 degrees F.

It is of the same basic 4-cycle design used in automobiles, aircraft, trucks,

and tractors. As the name indicates, there are four strokes to one complete

power cycle:
THRE 4-STROKE CYCLRE

Plate No. 1

INTAKE STROKE COMPRESSION STROKE POWER.  STROKE

2727-49)

a. INTAKE STROKHE: The piston goes down, creating a vacuum
in the cylinder which draws gas through open intake valve
into the apace above the piston.

b, COMPRESSION STROKE: The pilston comes up with both
valves closed, highly compressing the gas into the space left

between the top of the pilston and cylinder head.

e. POWER STROKH: At this point the magneto sends high
tenslon current to the spark plug, iring or exploding the com-
pregssed gas and driving the piston down.

d.  EXHAUST STROKH: XExhaust valve opens and the upward
astroke of the plston forces out all of the burnt gases, thus
completing the power cycle.

Ignition is supplied by a high tension magneto bullt into the flywheel.
The spark plug is 14mm.

Lubrication is supplied by a splash system which furnishes positive
lubrication to all moving parts. Oll reservoir capacity is one pint.

The standard fuel tank holds two quarts. The carburetor is float feed
type, adjustable.

The governor is adjustable and elther pneumatic or mechanical type.
Two valves are employed: one Intake and one Exhaust.

The piston and connecting rod are made of aluminum alloy. Crankshaft
is a drop forging, counterweighted to reduce vibration.

Alr cleaner is an efficlent oil bath type.

This engline has been substantially built. It is made of high grade mate-
rials by skilled workmen, in a factory fully equipped with the most modern
machinery. Before it was shipped, It recelved many tests and careful
inspections.



4 OPERATOR'S SECTION

OPERATOR’S SECTION
STARTING AND OPERATING INSTRUCTIONS

1. PREAPARATION FOR USE,

a. Before starting the engine, 11l the crank-
case with ‘“Mobiloil Arctic” or other high
grade oil not heavier than S. A. E. Neo. 20 for
operating the engine in temperatures of
32° F. or above. For temperatures below
32°, use ‘“Mobiloil Arctic Special” or other
high grade oil not heavier than 8. A.E.
No. 10W.

The oil flller cap is located at the end
of engine base. To open, tilt cap In direc-
tion of arrow on cap s0 ‘“catch” 18 vertical
as shown in inset, Plate No. 2. In this
position cap wlill stay open. With the en-
gine standing level pour oil in opening
until it rises to the top of flller cap open-
ing. The crankcase holds one pint. Be sure

oil stays up to top level before replacing
cap. To close, roll cap with thumb and It
will snap into place. When closed be sure
cap is flat as shown in plate below.

b. Fill air cleaner with same oil as used
in the crankcase and fill to the indicated
oll level. Clean out and refill every 1§
hours. Change oil hourly under dusty oper-
ating conditions.

c. Fill the fuel tank with a good grade of
regular, clean, fresh gasoline such as
“Mobhilgas."” The tank holds two quarts.

2. HOW TO START ROPH STARTHR.

a. Open gasoline shut-off valve on fuel
filter by turning to left or in a counter-
clockwise direction.

Plate Neo. 2
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OPERATOR’S SECTION . 5

b. Completely close carburetor choke by
moving choke lever in a clockwise direction.

c. Wind the atarter rope around the starter
pulley with the knot in the pulley mnotch.
Pull the rope with a quick steady pull to
spin the magneto flywheel with choke fully
closed to prime the engine. Then open
choke about one-eighth and repeat opera-
tion.

d. After the engine warms up, gradually
open choke valve in a counter-clockwise
direction until engine runs smoothly with
the choke wide open. Operate the choke
the same as you do on an automobile. (A
warm engine does not require as much
choking as a cold one.)

FOOT OR HAND LEVER STARTER.

e. Step down on pedal or pull hand lever
quickly with choke closed to prime the en-
gine. Then operate choke as in paragraph 4.

3. FAILUREKE OF THE ENGINE TO START.

Cold weather causes the oil in the crank-
case to.become thick and the gasoline less
volatile. Should you experience trouble in
starting after spinning the engine several
times with the choke closed, be sure to
check the spark plug — see that it is clean
and the gap set to .0267”. If the engine
fails te start after a reasonable number of
trials, do not make any adjustmenta until
you have studied the Engine Trouble Chart
on following page. :

4, HOW TO STOP.

a. Press the stop switch mounted on the
cylinder head .againat the end of the spark
plug. Hold until engine stops.

b. To stop engines fitted with {gnition
shielding — press red stop switch located on
blower case.

e. Close the fuel shut-off valve so that
gasoline will not spill out through car-
buretor when handling the engine.

5. USE CLEAN GASOLINE. A good grade
of regular gasoline is recommended. Be

sure the vent hole in the top of the fuel
tank is open, for air must enter the tank
to allow the gasoline to flow to the car-
buretor.

6. DO NOT MIX OIL WITH GASOLINE.
This engine is provided with an eflicient
splash lubrication system which supplies
oil to all internal engine parts.

7. CHANGE OIL AFTER FIRST 5 HOURS
OF OPERATION. After the first 5 hours of
engine operation, drain and reflll crankcase.
Thereafter, change oil after each 256 hours of
engine operation as explained in paragraph
No. 9.

8. ADD OIL RHGULARLY.
CRANKOABR: After each § hours of opera-
tion, fill to the top level of the oil flller cap.

6-T0-1 GEAR REDUCTION MODELS: Also
check oil in gear case every 100 hours of
operation and keep to level indicated. Add
oil at filler plug located on top of gear cane.
Use the same kind of oill as used in crank-
case.

9. CHANGE OIL FREQUENTLY. After
each twenty-five hours of engine operation,
the ofl should be completely drained from
the crankcase. Do not remove engine from
its mounting base. Remove the oil drain
plug located at end of engine base, and
let the oll flow into a pan or other recep-
tacle. Do not flush out with kerosene.
Replace the drain plug, refill with fresh
oil. Pour in slowly. The crankcase holds
one pint. Close the oil filler cap.

10. KEEP THE ENGINE CLEAN. It will
pay you to keep the engine clean both in-
side and outside. See that no dirt or water
enters engine when fllling with oil or gaso-
line. As a precautionary measure always
wipe off the fuel cap and oil flller plug, as
well as around them before refilling. Dirt
in the engine or fuel tank will cause trouble
and even serious damage. Also be sure to
remove any dirt or grass that may accumu-
late in the flywheel housing or between
cylinder fins.

STORAGE INSTRUCTIONS

Engines stored any length of time should be completely dralned of
fuel to prevent gum deposits forming on essential parts such as the
carburetor, fuel filter, fuel lines, and tank.

Such deposits may affect the operation of the engine when again

used. Therefore,

it is important that the following instructions be

adhered to before storing the engine:

a. Remove fllter bowl, open shut-off valve, and drain

tank completely.

b. Operate engine until it stops from exhaustion of fuel.

c. Replace fllter bowl.

d. Leave shut-off valve open.

e. Remove spark plug, pour one ounce of S. A. E. No. 20

oll into cylinder and crank slowly to spread oll.

place spark plug.

Re-
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ENGINE TROUBLE CHART

ENGINE DIFFICULT TO START

1.
2.
3.
4.
5.
8.
7.
8.

9.
10.
11.

13.

No fuel in tank.

Fuel flow obstructed.
Loose or defective wiring.
Spark plug cracked.
Spark plug fouled.
Improper choking.
Improper fuel mixture.

Throttle valve stuck or out of
adjustment.

Threttle rod loose.

Valve seats bad.

Valves stlcklnk.

Timing improper.

Defective magneto.

a. Breaker points worn or pitted.

b. Breaker points out of adjustment.

e. High tension wire shorted.

ENGINE MISSING

Spark plug fouled.
Spark pius’ cracked.
Spark plug gap wrong.
Defective wiring.
Ignition breaker points sticking.

Valves warped, broken, or sticking.

HENGINH LOSING POWER

1.

P APy

p o2

Carburetor choke valve partly closed.
Improper fuel mixture.

Piston rings sticking.

Improper timing.

Muffler clogged.

Governor or throttle loose.

Afir cleaner requires cleaning.
Overload.

Cooling eair stream obst_ructed.

ENGINEH KNOOCKS

1.
2.
3.
4.
5.
8.
7.
8.

Carbon in cylinder.

Lobse main bearings.
Loose rod bearings.
Worn piston and cylinder.
Engine overheated.

Tight pistons.

Loose flywheel.

Lack of oill.

FAULTY CARBURETION

1.
2.
3.
4.

Carburetor improperly adjusted.
Inlet valve leaking. '
Shut-off valve closed.

Sediment or water in fuel tank.

HXCESSIVE SMOKE FROM RXHAUST

1.
2.
3.

Carburetor needle valve open too far.
Carburetor float sticking or leaking.
Worn piston or piston rings.

EXPLOSION IN CARBURETOR

1.
2.
3.
4.
5.
8.

Gas mixture too lean.

Intake valve sticking.

Intake tappets sticking.

Intake valve spring weak.
Intake valve warped or broken.
Intake tappets set too close.

POOR COMFPRESSION

1.
2.
8.
4.
5.
8.
7.
8.
9.

Valves not seating.

Valves sticking.

Piston rings worn or weak.
Piston rings broken.

Piston rings sticking.
Loose spark plug.

Cylinder head loose.

Scored cylinder.

‘Worn piston and cylinder.
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IMPORTANT NOTICE

Unless you have a thorough knowledge of internal combustion engines and
proper tools, we do not recommend that you attempt to make major engine re-
pairs. This does not mean that you shouldn’'t make necessary adjustments and
simple repairs, but in case of emergency we advise you to get in touch with the
nearest member of our Nation-wide Service Organization.

See Page 45.

DISASSEMBLING THE ENGINE

11. To facilitate the complete disassembly
for major repairs, we suggest the following

procedure.
then remove the parts as followa:

1. Remove air cleaner wing nut and air
cleaner,

2. Loosen fuel pipe at fuel flter and

carburetor.
8. Take off mufiler.

4. Remove 2 screws holding carburetor to
intake pipe to remove carburetor.

5. Loosen governor spring and link.

8. Take off intake pipe by removing 2
8CTOWBS.

7. Remove 4 scroews holding blower hous-
ing and remove the housing.

8. Remove spark plug. Use a spark plug .

wrench.

®. Remove cylinder head by removing 6
screws which hold it to cylinder.

10. Remove flywheel and starter pulley nut
(1 nut).

11. Take off iywheel and key.
12. Remove magneto dust cover (2 screws).

183. Remove 4 hexagon cap screws which
hold magneto plate and remove the
magneto assembly.

First drain the fuel and oil and

14. Remove valve cover plate and gasket
(1 nut), spray shield and breather parts.

18. Compress valve springs with screw
driver and remove pins with pliers to
free valves (2).

18. Remove cylinder from base by removing
2 screws, washers, and dowel pins.

17. Stralighten connecting rod bolt lock
plate — loosen 2 cap screws — take off

rod cap.

18. Remove carbon at top of cylinder bore,
then push out piston and connecting
rod assembly.

19. Remove 2 pin locks to remove piston
pin from piston.

20. Remove rings from piston.

21. Drive out cam shaft (power take-off
side).

22. Remove crankshaft.

28. Remove cam gear and cam followers.

Check each item as removed to determine
its condition. On following pages you will
find instructions covering these items in-
cluding — repair procedure, allowable tol-
erances, etc., to determlne If parts are
suitable for further use or must be replaced
with new ones.
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THE FUEL SYSTEM

12. AVOID GUMMY GASOLINE. If you ex-
perience trouble with a gummy, sticky sub-
stance with a sharp obnoxious odor, change
to fresh gasoline. This gum comes from
the gasoline and clogs the carburetor, fuel
1ine, fuel tank, etc.

18. YOU CAN AVOID MOST TROUBLE
FROM GUM IF YOU WILL KEEP THR
FUREL TANK FULL WHEN NOT USING
THHRE ENGINH. If you use it only occasion-
ally, drain tank completely and refilll when
the engine 18 used again. The reason for
this 18 that evaporation of gasoline causes
most gum deposita.

14. TO CLEBAN THE FUEL PIPE.

a. Close the shut-off valve on the fuel
filter by turning lever to the right.

b. Disconnect fuel pipe at fllter and oar-
buretor. .

c. Blow through fuel pipe to clear it.

15. TO CLEAN FUEBL FILTER. (See Plate
No. 3.)

a. Loosen thumb screw below fllter bowl
b.”" Remove and clean filter bowl and soreen.
e. Open shut-off valve to see if fuel flows
freely from the tank.,. IMPORTANT: If
you find a gummy, varnish-like substance
use alcohol or acetone to dissolve {it. (8ee
Paragraphs 12 and 13.)

Fuel Fllter — Plate No. 3

2C86-108

16. TO CLEAN FUHL TANK CAP. Be sure
that the small vent hole in the fuel tank
cap is not clogged up, for alr must enter
the tank to allow the gasoline to flow to
the carburetor. Test by blowing through
top of cap.

17. CORRECT USE OF CHOKE. The cor-
rect carburetor setting (see Paragraph 19)
glves the engine the besat mixture to run on
when it is hot. When cold it i{s necessary

to choke the carburetor to get a rich mix-
ture, because cold gasoline does not vapor-
ize readily. A warm or hot engine requires
very little choking. Until you become fa-
miliar with the engine, you may make the
mistake of not choking the carburetor
enough or you may choke it too much. If
engine falls to start after three or four
attempts with the choke open, try a few
times with the choke part-way open and
then all the way open.

18. THE CARBURETOR. The oarburetor
on this engine is of the float type. The
gasoline is regulated by a needle valve.
The throttle is automatically controlled by
a governor. (See Paragraphs 25-26.)

19. TO ADJUST THE CARBURETOR.

an. Completely close needle valve by turning
to right, or in a oclockwlise direction, as
far as possible. (See Plate No. 4.) Do not

Carburetor Hook-up — Plate Neo. 4

IDLE ADJUSTING SCREW

THROTTLE
ADJUSTING
SCREW

CHOKE LEVER

o,

BN
NEEDLE VALVE ~4 s

’f ; ‘
%

2387-43

screw up too tight or use force when clos-
ing as needle valve may be damaged.

b. From olosed position, open needle valve
one to one and one-quarter turns.

¢. After the engine has been started and
warmed up make a flnal adjustment with
the choke wide open by turning the needle
valve to the point at which engine operates
most smoothly with full load. This setting
will also take care of starting with use of
the choke.

d. If it is necessary to keep choke par-
tially closed several minutes before engine
runs smoothly, carburetor setting is too
lean and needle valve should be opened a
notch or two . .. turn to left. For governor
adjustments see Paragraphs 2b6-26.

c. The 1{dle adjustment screw setting 1is
about a half to three-quarters of a turn
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open. Do not force screw against seat or
you will damage both. ‘

f. The throttle lever adjustment screw 1is
sot at the factory to permit an {dling speed
of about 1600 R.P.M. If you want to idle
the engine at a higher speed than 1600
R.P.M. turn the throttle lever adjusting
screw to the right or in a clockwise direc-

tion.

20. TO REMOVE AND REPLACE OAR;
BURETOR.
a. Close shut-off valve on fuel filter.

b. Disconnect fuel pipe at carburetor.
e. Remove air cleaner and elbow.

d. Remove two cap screws and lockwashers
from the intake elbow.

e. Remove throttle link and spring. The
carburetor is then free from all connections.
To  REPLACE reverse the operations as
performed above.

21. TO DISASSEMBLE CARBURETOR.

a. Remove needle valve, stuffing box nut,
gland, and nozzle.

b. Remove screws and lockwashers from
the carburetor body.

CAUTION: The upper and lower bodles are
Interlocked by the nozzle (see Plate No. §)
and fallure to disassemble in above ‘order
will result in damaged parts.

Carburetor Nozzle — Plate No. 8

SECTION
OF UPPER
CARBURETOR
80DY CUT
AWAY TO
SHOW NO2ZLE

2388-43

22. TO OHECK CARBURETOR INLET
VALVEH AND SHAT. (See Plate No. 6.)

a. Pull out the brass pin that holds the
carburetor float. A worn or dirty inlet
valve and seat, or incorrect float level will
cause the carburetor to leak.

23. TO CLEAN CARBURETOR PARTS.

a. Wash parts with alcohol or acetone to
remove gum deposits and dirt.

b. Blow through all passages and openings.
Do NOT use wire to clean out holes.

c. Replace worn or damaged parts.

Carburetor Float Position —~
Plate No. 6

e
/
em FLoAT N
Baass PIN = =
INLET
VALVE AY
AND SEAT

24. TO REASSEMBLE. (See Plate No. 6.)

a. The float should be in a horizontal posi-
tion when It closes inlet valve and seat.

b. Check the float by inverting upper car-
buretor body and place a scale or flat,
stralight plece of steel across carburetor
float and see that the distance from the
top of float to carburetor body flange 1s
equal on both sides. The float hinge tang
can be bent to attain proper position of

float.

e. Reassemble remaining parts in following
order:

1. Upper and lower carburetor bodles.

2. Nozzle and needle valve parts.
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THE GOVERNOR

25. CORRECT ENGINE SPEED, The speed
of this engine is automatically maintained
under varying loads by a bullt-in governor.
It was carefully adjusted at the factory and
should not be re-adjusted unless absolutely
necessary. Recommended operating speed

is 2600 to 3600 R.P.M. As different types of
equipment require various operating speeds
for the greatest efliciency, it Is suggested
that you follow the recommendations of the
manufacturer of the complete unit which
the engine powers.

Air Vane Governor Hook-up — Plate No. 7

GOVERNOR BN
BLADE — @ (P
-' ‘l -
o — L G=
O
SPRING =
INCREASE
SPEED \
SPEED ADJUSTING
NUT
» S
MAGRETO PLATE S
2407- &8 f
Fig. A Fig. B Fig. C
Mechanical Governor Hook-up — Plate No. 8
SPEED '
ADJUSTING NUT
L INK
I 2,
(©
— SPRING
o
D GOVERNOR
ADJUSTING
= SCREW
= LOCKING
SPRING @ NUT
OCKING SCREW
2406 -73
Plg. A Fig. B

26. GOVERNOR SPEHD ADJUSTMENT.

Two distinctly different types of governors
are used on different types of engines:

1. Air vane governor, which operates by

the air current blown by the flywheel.
(See Plate No. 7.)
Mechanical governor, which 1s built Into

crankcase and 1s gear driven off cam
gear. (See Plate No. 8.)
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To adjust, proceed as follows:

a. Air Vane Type:

1. Fixed Speed Control. (See Plate No. 17,
Fig. A.) A speed adjuster is located be-
neath carburetor on magneto plate. To
increase engine speed turn speed adjust-
ing thumb nut down. To decrease speed
turn thumb nut up.

2. Manual Speed Control. (See Plate No. 7,
Flg. C.) Engine speed is controlled by
movement of the control lever as shown.

Some models are equipped with a hand

governor control. To increase engine speed

push down on knob, to decrease speed pull
up.

b. Mechanical Type. Two types of speed

adjustment devices are used:

1. Speed adjustment nut located on end of
con_trol rod which extends above cylin-
der.’ (See Plate No. 8, Fig. A.) To in-
crease speed, turn speed adjustment nut
down. To reduce speed, turn speed ad-
Justment nut up.

2. Speed adjustment screw located below
carburetor. (See Plate No. 8, Fig. B.)
To Iincrease speed, loosen lock nut and
turn governor adjusting screw down. To
reduce speed, turn screw up. Tighten
lock nut.

27. TO DISASSEMBLE MECHANICAL
GOVERNOR. (See Plate No. 9.)

a. Remove carburetor by disconnecting fuel
line and removing two screws at top and
one at bottom.

b. Unhook throttle link.

e. Unhook spring.

d. Remove 2 screws which fasten housing
to crankcase and 1lift off housing.

e. Remove cup and gear.

Inspect and clean parts In gasoline. Re-
place worn parts with new ones.

Mechanfcal Governor Parts — Plate No. 9

LEVER

6’("“—;'0

PIN

SPRING BUSHING
BGOYERNOR CRANK Q
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28. TO CHECK AIR VANE GOVERNOR
BLADE CLEARANCE. This type of gov-
ernor has but few parts and seldom do they
need replacement because of wear. It op-
erates by air currents blown by the fly-
wheel against an air vane. It {s important,

however, that this vane has proper clear-
ance so it can operate freely. To check and
adjust, proceed as follows:

a. Remove blower case.

b. Turn carburetor throttle lever 8o the
vane ias In wide open position. This will
enable you to see if the wvane clears the
armature core and screws. (See Plate No.
10, Fig. A.)

¢. If it does not clear, bend vane bracket
or file blade. (See Plate No. 10, Fig. B.)

Do not bend bracket too far or it may rub
on flywheel.

Governor Afr Vane Adjuatment
Plate No. 10

@ | @)
——

CLEARANCE

FLYWHEEL
11 1

PFig. B

THE IGNITION SYSTEM

29. THE IGNITION SYSTEM. The spark is
produced by a high tension magneto con-
gisting of armature, condenser, contact
points, and rotating magnets cast In a fly-
wheel. The ignition current is sent into
the engine cylinder through the {ignition
cable and spark plug. The magneto Iitself
as well as the cable and spark plug must
all be in proper condition and adjustment
to insure a good hot spark.

30. TO CHECK FOR SPARK.

a. Remove the ignition cable from the plug.
Remove plug. Hold the ignition cable ter-
minal 14” from any metal part of cylinder
head. (See Plate No. 11.)

b. Turn engine and if spark jumps thls gap
the engine ignition system with the excep-
tion of the spark plug is O. K.

Spark Plug

Checking Spark
Plate No. 12

Plate No. 11

.025" GAP

o
. 1/8" GAP

222743
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e. If no spark develops, check the cable
(see Paragraph 32), and refer to magneto
adjustments explained in Paragraphs 33 to
40.

31. SPARK PLUG ADJUSTMENT. The spark
plug should be cleaned and the gap reset
to .0256” after each 100 houra of operation.
(See Plate No. 12.) Always keep a fresh
plug on hand. Use Champion No. J-8
(14mm) spark plug or its exact equivalent.
When inserting plug place a little graphite
grease on the threads.

32. IGNITION CABLE. Insulation musat not
be broken or socaked with oill or water, or
grounded In any way where it touches the
engine as this will interfere with good
ignition. To check the cable all the way to
the magneto it 1s necessary to remove
blower case. Be sure that the cable is
securely fastened to the secondary terminal
of the coil. (See Plate No. 16.) Do not
solder the cable to the terminal or coil.

33. TO :REMOVE FLYWHERNL. (See Plate
No. 138.) The filywheel is securely mounted
to the ocrankshaft by means of a taper fit,
a soft key, left hand threaded nut and
spring washer. To remove proceed as fol-
lows:

ROPE STARTHR ENGINEKS
a. Remove the blower housing.
b. Bolt or clamp the engine to a work
bench.
e. Place a block of wood under flywheel
fin to hold it solid as illustrated in Plate
No. 13. .

Removing Flywheel — Plate Neo. 18

/

SOCKET WRENCH
KEY

il G

T0 TIGHTEN T0 LOOSEX

2226-43

d. Use a large wrench, 10” or longer. Turn
nut to the RIGHT using a hammer to tap
lightly until nut loosens. Be careful not to
break fins as this will throw flywheel out
of balance.

e. After the nut has been removed, loosen
the flywheel by placing a wood block
against the end of crankshaft and strike
with a hammer. Pull off lywheel.

MAGNETO SIDE HAND AND FOOT
STARTER ENGINES

a. Remove starter assembly.

b. Loosen set screw in clutch housing.
e. Remove clutch from shart.

d. Take off blower housing and remove fly-
wheel same as rope starter explained above.

84. TO REASSEMBLE FLYWHEEL.

a. Thoroughly c¢lean filywheel hole
tapered end of crankshaft.

b. Turn crankshaft until keyway {8 up.
Then place flywheel on crankshaft and
align keywaya.

e. Insert key and push up securely into
keyways.

d. Assemble spring washer with the hollow
or concave side next to the flywheel.

e. Place a block of wood under the left
side of flywheel to hold rigid and draw nut
very tight by tapping end of wrench with
a hammer.

and

88. TO REMOVE MAGNETO ASSHMBLY.
After the flywheel has been removed as
explained In above paragraph, proceed as
followa: .

a. Remove magneto point dust cover. It
is not necessary to remove the carburetor.
b. Remove four magneto plate mounting
SCrewas.

36. TO REPLAUH MAGNHTO ASSEMBLY.

Uspse same gaskets between plate and crank-
case or, 1f damaged, use one of the follow-
ing new gaskets for proper end play:

Part No. 675697 — .006”
Part No. 67607 — .009"
Part No. 67307 — .016"
The end play should be .0023” to .008” be-

tweaen magneto bearing and crankshaft
thrust faces as shown in Plate No. 14.

Use lockwashers under mounting screws.

' Correct End Play — Plate No. 14

2410273

37. MAGNETO TIMING. The magneto as-
sembly is always correctly timed with the
engine whern the flywheel is assembled to
the tapered crankshaft with a key and
securely held in place with left hand
threaded nut. Do not attempt to change
the timing by relocating any parts or filing
crankshaft timing flat. Always use soft
key Part No. 61760. If steel key is used
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and fiywheel becomes loose it will damage
the keyway In the crankshaft.

88. TO ADJUST AND CLEAN CONTACT
POINTS. (See Plate No. 15.)

a. Remove blower housing,
magneto point dust cover.

flywheel, and

Adjusting Contact Polints — Plate No. 13

. .:.\"""

U '
P—

MAGNETO PLATE

b. Turn crankshaft by hand to see if con-
tact points open and close properly. Points
must be clean and llne up squarely to make
good contact. Do not file points — use fine
sandpaper or fine grit hone to clean points.

c. Adjust gap to .020” by loosening the
adjusting lock screw and moving contact
point bracket up or down. When proper
gap Is obtained tighten lock screw secure-
ly. If either or both points become badly
pitted or burned, replace with complete new
Contact Point Assembly, Part No. 29667.

39. TO REPLACE CONDENSER. A leaky
or weak condenser may cause the engine

Complete Magneto Assembly — Plate No. 16

GROUND WIRE

~—— SECORDARY
TERMINAL

CONTACT
POINT
BRACKET

@ @)

HAGRETO PLATE
MOUNTING SCREWS

CONDENSER LEAD

1©23-29

to start hard, to sputter and misfire under
load. If engine misflres after checking the
fuel line, carburetor, spark plug, and con-
tact- points, install a new condenser, Part
No. 29861. Both the condenser lead and
armature lead must be fastened to breaker
assembly. (See Plate No. 16.) Be sure to
push condenser lead down between con-
denser and hub of magneto plate to avoid
rubbing against the flywheel.

If after new condenser has been installed
the Ignition system still does not deliver
a satisfactory spark, we recommend send-
ing the complete magneto unit including
flywheel to our nearest service organization.

40. TO REPLACE AND ADJUST ARMA-
TURE.,

a. Remove primary armature lead wire of
coil from brass arm on contact bracket.

b. Remove high tension ignition cable from
secondary terminal In coll.

e. Unscrew four armature mounting ascrews.

d. Install new armature, Part No. 291617,
and be sure that condenser lead wire and
armature lead wire are fastened to breaker
assembly. (See Plate No. 16.)

e. Replace mounting screws, inserting one
with terminal of ground wire under screw.

f. An air gap of .008” to .012” must be
maintained between armature core ends
and flywheel. (See Plate No. 17.) Gap must
only be suficient to prevent rubbing, but

Setting Armature Afir Gap — Plate No. 17

)

never over .012”, or poor ignitlon will re-
sult.

21409 43

To adjust gap to proper clearance, loosen
the four armature mounting screws, slide
assembly up and place feeler

armature
gauge between rim of flywheel and arma-
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ture core ends. Lower ths armature as-
sembly until core ends rest on gauge and
lock iInto place by tightening mounting
serews securely.

41, BEARING OIL SEAL. A bearing oll
seal is mounted in the magneto plate. Use
a screw driver to remove but be careful
not to damage the bearing surface. This
seal is made of a composition and when
worn should be replaced with a new one,
Part No. 89660. To replace, place seal in
the counterbore and force into position with
a flat steel block as shown in Plate No. 18.

Replacing 01l Seal — Plate No. 18

HAGNETO
PLATE

2313-43

VALVES

42. VALVE ADJUSTMENT. (See Plate No.
19.) To check valve clearances, remove
valve cover plate, oil spray shield, and
breather wvalve. The correct valve clear-
ances are as follows when the engine 1is
cold:

Hxhaust Valve — 016"

Intake Valve — .008”

Tappet clearance 1s adjusted by grinding
required amount from the end of wvalve
stem. End of stem must be square with the
stem proper.

43. TO REMOVE VALVHES,

a. Drain oll from crankcase of the engine
if not disassembled.

(See Par. 46-417.)

e, Compress valve spring with a screw
driver and pull out valve retainer pins with
long nosed pliers. Remove valves. Pry the
aprings out with a screw driver.

b. Remove cylinder head.

Valve Adjustment — Plate No. 19

CLEARANCES
INTAKE (COLD)
.008

N8 - D
RETAINER PIN
1~ CAM LOBE DOWN

44, VALVE SEHATING. Unless valves are
properly seated they will cause improper
operation due to lack of compression, waste
of oil and gasoline. Therefore reseating
valves should be done with the utmeost
care. They should not be seated by merely
lapping with a grinding compound beacause
this is liable to create grooves which wear
deeper with use and cause further trouble.
The valve and seats should be refaced
in the same manner as automobile valves.
If valves stick they may be coated with
gum or carbon. To remove gum use alco-
hol or acetone. Clean valve stems thor-
oughly with wire brush or emery cloth.
Also scrape all earbon from valve ports.

a. If the inspection shows that the valve
stem is badly worn or the seat is too badly
pitted, we recommend sending the engine
to our nearest service organization.

45. VALVE TIMING. The timing of the

. valves 1Is taken care of by the meshing of

the cam gear with the gear on the crank-
shaft. These gears are properly meshed
when the mark on the cam gear is in line
with the mark on the crankshaft collar as
shown in Plate No. 20.

Valve Timing — Plate No. 20

HARK ON
CAM GEAR

1024-43%
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CYLINDER

46. CYLINDER HEAD. The cylinder head
is held in place with six cap screws.

47. TO REMOVE AND CLEAN CYLINDER
HBEAD.,

a. Remove spark plug.

b, Remove cylinder head.

e. Accumulated dirt, grease, and oil should
be scraped and blown out of the air pas-
sages. This is important to allow free cir-
culation of air and prevent overheating.

d. Clean carbon deposits with wire brush
or scraper and thoroughly blow out. See
that spark plug hole is clean and that the
threads are not stripped.

48. TO REASSEMBLE CYLINDER HEAD,
a. Use a new gasket, Part No. 291301. If
not avallable, clean the old one and coat
both sldes with cup grease — shellac is not
recommended.

b. Replace cylinder head and turn each
screw by hand as far as it will go.

Tightening Cylinder Head — Plate No. 21

- 2390~ 29

e, Use a asocket wrench with a handle not
over 6” long and tighten all screws evenly
with a 3 turn in the rotation, 1 to 6, as
shown in plate 16. Do not tighten one
screw down completely before the others
as this may cause the cylinder head to
warp or damage the gasket. Run engine two
to five minutes. “

d. Now tighten all screws snugly (which
will usually be about 3 turn) in the same
rotation.

e. Use a small amount of graphite grease
on threads .of spark plug before replacing.

49. CHECKING THE OCYLINDER.

a, If cylinder 1a scored, out of round or
oversize, we recommend sending the engine
to our nearest service organization.

CRANKSHAFT

50. TO REMOVE CRANKSHAFT.

a. Drain oil from crankcase.

b. Remove blower housing.

c. Remove flywheel nut (turn clockwise),
washer, and key to remove flywheel as ex-
prlained in Paragraph 38.

d. Remove magneto plate. (See Paragraph
36.)

e. Remove engine from base.

f. Turn engine upside down.

&. Disconnect connecting rod and push
piston down in cylinder bore so it clears
crankshaft. Do not push too far as top
ring may become detached.

h. Remove cam shaft. (See Paragraph 52.)
1. Slide crankshaft out toward the magneto
side of the engine.

J. Remove cam gear.

51. TO CHECHK FOR CORRECT END PLAY.
Use a new gasket when reassembling
crankshaft and magneto plate. End play
should not be less than .002” or more than
.008”. (See Paragraph 836.)

CAM SHAFT AND CAM GEAR

852. TO REMOVE CAM SHAFT AND CAM

GEBAR.
a, If hand or foot starter, remove starter

assembly.
b. Remove blower housing.
e. Remove flywheel and magneto plate.

d. Use a blunt punch and force cam shaft
out from the drive side of the engine as
shown in Plate No. 22.

Removing Cam Shaft — Plate No. 22

OPEN END

CAM SHAFT

EXPANS I1OH PLUS

NAGNETO SIDE OF ENGI
2394-43

e. Remove crankshaft. (See Paragraph 60.)

f. The cam gear will then be free for re-
moval from crankcase after crankshaft has

been removed.
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Be sure not to get burrs on the end of the
shaft. After the shaft has been removed,
check shaft for wear. If badly worn re-
place with a new shaft, Part No. 63786.

53. TO REPLACH.

a. Insert cam shaft through hole on the
magneto side of the engine far enough to
permit sliding the cam gear into position.
Be sure to line up timing marks as ex-
plained in Paragraph 46.

b. Slide cam shaft through cam gear and
press in flush with outside of crankcase on
the opposite side.

e. Install the expansion plug in the hole on
the magneto side with its open end out.
Seal with “Permatex” or other liquid gas-
ket material to prevent oil leaks.

PISTON RINGS, PISTON PIN, AND
CONNECTING ROD

54. PISTON. (See Plate No. 23.) The piston
in this engine is made of a special alloy
which is very light in weight. The lands
of the piston are smaller than the skirt to
allow for greater expansion at the piston
head. This clearance is to compensate for
the expansion of the aluminum when hot.
When piston is removed be sure to clean
carbon from head and ring grooves. If
piston is out of round or scored it should
be replaced with a new one. If an over-
size piston iIs necessary, we recommend that
the engine be sent to our nearest service
organization.

Piston Assembly — Plate No. 28

PIN
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2498-49

865. PISTON RINGS. The piston rings when
fitted in the cylinder should have a gap of
007”7 to .017”. The rings should be checked
in the cylinder below the piston ring travel.
Before assembling new rings to piston be

sure that piston ring grooves are thorough-
1y cleaned and rings move in grooves freely.

56. PISTON PIN. The piston pin is a slip
fit in the piston. To remove 1t from the
piston, first remove the pin locks, then slip
pin out of piston. If pin or hole is worn,
replace with oversize pin No. 290981.

57. CONNECTING ROD. The connecting
rod is also made of a special aluminum
alloy which combines strength with light
welight. When assembling connecting rod
to crankshaft, the cam gear clearance flat
must be toward the magneto side. (See
Plate No. 28.) The assembly marks on the
cap and rod must be on the same side. It
is equipped with locking plates. The con-
necting rod is equipped with a dipper and
locking plate as shown. Bend up locking
plate agalnst hexagon head on cap screw.

CRANKCASE BREATHER VALVE

58. The breather valve used on this engine
is mounted in the valve chamber (see Plate
No. 20) and consists of the following parts:

No. 26330 Retainer Spring.

No. 22816 Cover.

No. 66968 Valve Disk.

No. 21810 Valve Body.

No. 27823 Gasket
If this becomes clogged it will cause oll
leaks. Therefore, it 13 well that 1t be
checked and cleaned whenever engine 1is
taken apart for service.

59. TO REMOVE AND CLEAN.
a. Remove valve plate cover.

b. Remove oil spray shield.

e. Remove retalner spring. (This holds

breather valve iIn place.)

d. Remove breather valve and wash the
parts thoroughly with kerosene or gasoline,
blow out, and dry.

Replace by reversing the above procedure.

AIR CLEANER

60. TO REMOVE, CLEAN, AND REPLACE.

(See Plate No. 24.) The air cleaner is to
protect the engine from dirt and grit. It
is therefore important that it be cleaned
and refilled every 25 hours the engine is
in use (daily under dusty operating condi-
tions) to prevent clogging. Clean as fol-
lowsa:

a. Remove thumb nut and
cleaner over rod.

b. Remove cover and filter and pour out oll.

e. Wash the Afilter element in gasoline.
Shake to remove excess gasoline so that
engine will not be flooded upon starting.

slide entire
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