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2-Cycle Engine Fundamentals

The 2-cycle, air-coocled gasolineg enging has become very
popular today for snowmobiles, ATV'S and olher recreational
vehicles. It is umiquely qualified for these applications be-
cause of its relatively high power output, light weight. and
ease of lubrication, with fewer moving parts than conven-
tional 4-cycle engines.

However, in order to get the best possible wse, and assure
that it retains its high degree of dependability and endur-
ance, it must receive proper care and maintenance. Since
the life expectancy of any 2-cycle gasoline engine depends
1o a greal degree on tha level of maintenance it receives,
it is necessary for us 1o know something aboul the basic
tundamenials of an engine and how it lunctions in order to
determine and apply, the correct amount of maintenance,

Operation

The JLO 2-cycle engine is of the loop-scavenged, 3rd-port
design type . . . the most widely used design today. It uses
a mixture of gasoline and oil for combustion, lubrication and
coaling. It fires on every second stroke of the piston. How-
ever, each down stroke of the piston is a power stroke, that
is. @ power stroke for every revolution of the crankshaft.

Az the piston moves upward in the cylinder (lllustration A,
it dranws the fuel/asir mixture into the lower crankcase while

at the same fime compressing the fuel already in the com-
pression chamber above, As tha piston completas its upward
stroke, the spark plug ignites the compressed fuel and the
burming fuel expands and forces the piston downward on ils
second, or power stroke (lllustration Bl In this downward
stroke the piston not only turns the crankshaft but com-
presses 4 new charge of fugl in the crankcase while con-
tinuing downward clearing the exhaust ports (Illustration G)
in the eylinder wall to release the burnéd gassas through the
ports and oul into the exhaust system. The piston continues
downward to uncover the transfer port and release the com-
pressed fuel charge into the cylinder whera it displaces the
remaining bumed gasses and forces them out through the
exhaust parts (lllustration D).

Because lubrication of 2-cycle engines depends on mixing
predetermined amounts of oil and fuel, it is extremely iImpor-
tant thal good quality oil be thoroughly mixed with fual and
in proper proportions. While there are different engines, as
well as different oils, requiring different fugl mixtures, the
correct oil-fuel ratio required for Rockwell-JLO engines is
20to 1. Use of little cil may cause engine over-heating,
piston or gylinder scoring and eveniual engine seizure or
failure. Too much oil, on the other hand, leads to incomplete
combustion, carbon fouling of plugs and piston overload.
Refer to page 5 for recommendad oll-fuel mixture ratios.

INTAKE

TRANSFER

EXHAUST

——

6x6\Vonld'ceom




Operating Instructions

Break-in, Starting/Stopping, Fuel Mixture

Break-In

During the first faw hours do not cperate the anging at full
throttie, Run for short periods of time at varying speeds up
to 3/4 throftle. Use 161 mixture ratio on first tank of fuel:
¢ gallens of fuel o 16 ounces of oil.

Starting Procedure

1. Turn switch to “on” position,

2. Close choke [warm engine reguires litlle or no choking)l.

3. Open throttle slightly when cranking the angine

4. As soon as the engine starts open choke and release
throttie

5. Electric start: Turn switch to “start” position. Release as

soon asthe engine starts (switch will remain in “on” position),

Do not continue cranking the engine if it fails to start after

approximately 30 seconds. Allow the slarter to cool before

making anather attempl. If the battery is low use the recoil

starter.

Operation

Befora operating at full load, let engine warm up at moderate
speed (1/2 1o 3/4 throttle) for a few minutes. Avoid prolonged
idling to prevent carbon build-up from fouling spark plugs
or cause carburetor flooding. Engines put under severe
strain, as in racing, may continuwe running after the ignition
is turned off. To stop the enging under thesa conditions, shut
off the air supply by closing the choke.

Slﬂpping Procedure

Release the throttle to allow engine to idle. Turn switch to
Coff” position

Do not use the choke to stop the engine. This can result in
carburetor flocding, making it very difficult to restart

TILLOTSOMN Carburelor

1) Main jat

21 ldling |mb

3] ldle-speed-
ragulad o

Carburetor Adjustment:

Adijust carburetor prior to putting engine into service or if
operating conditions have changed

Belore starting the engine close both jets and recpen as indi-
cated below. Open main jet (1) 13 turn, open idle jet (2] 1}
tum.

a] Run vehicle under full load and at the same time slowly
close the main jet (1) until engine runs smooth. Continue
to close main jet until engine furns maximum rpm. For
correct adjustment open main jet al least 4 of a um 1o
prevent engine from operating too lean.

b} Adjust idling jet (2) for smooth idling and transmission 1o
load ranges. The actual idling speed however is adjusted
by the idling speed-reguilation screw (3).

c) When operating the engine at higher altitudes, asorea=z-
leaner setting may be required; close jels a liflle by tu— =3
clockwise
Al extremely low temperatures a somewhal richer agjue-
ment may become necessary; open jets a little by turmi-z
counterclockwise.

MNever run engine whon adjusted loo lean; il may resull in
severe damage.

Safety Precautions

1. Never add fuel while the engine is running as spilled fue
might ignite on contact with hot engine surfaces. Sico
enging and allow to cool.

2. Always be sure ignition switch is in “off” position before
working on enging

3 Make sure all safety shields or guards on engine ang
drniven equipment are in proper position and securaly
fastened.

4. When starting, keep hands, feel and clathing at a safe
distance from mowving parts.

5. Do not oparate the engine in closed buildings uniess ex-
haust pipe is vented fo the exterior

6. Fuel may escape from fuel tank vent when operating over
rough terrain, on an incline, or from expanswon, and can
ignite from hol engine surfaces or an elecinical spark.
Stop engine and remove some fuel from the fank.

Fuel Mixture

Gas/Oll Ratio | Ounces Of Oil | Gasoline Required
20 to 1 32 5 Gallons
20 to 1 26 4 Gallons
2001 18 3 Gallons
20 o1 13 2 Gallons
20t 1 6.5 1 Gallon

NOTE: Mix gasoline (high test preferable), with SAE 30-40
air-cooled engine oil. Premix thoroughly belore pouring into
vehicle tank by first mixing 1 gallon of gasoline with all the
oil, shaking vigorouwsly and then adding the rest of the gaso-
line. Always use fresh, clean gasaoline to avoid gumming ug
or clogging the carburetor.
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Carburetors

Diaphragm Type Carburetors

In order to atomize the oil-fuel mixture ana mix it with propear
propartions of air flowing to the intake part oF intake mani-
fold, it is necessary to utilize a carburetor. Carburetor design
is based on the venturl principle whereby a gas or liquid flow-
ing through a restricted or necked-down passage increases
in velocity and decreases in pressure as compared to the
valocity and pressura in the full size saction of the passage.

There are various types of carburetors classified by method
of delivery of fuel to the carburetor: float, suction lift and
diaphragm type, JLO Engings mainly use diaphragm type
carburators, therelore, future references herein will be lim-
ited to this type of carburetor,

Basic Operation
Fuel from the supply tank is drawn in the fuel intel (1) into
the surge chamber (2] through the filter screen (3) by pulsa-
fions of the fuel pump diaphragm (4}, The engine crankcase
pulsatians transmitted through the exlernal impulse fitting
18] ar internal impulse haole [(9A) actuates the fuel pump dia-
phragm [4) which supplies pumping action for the fuel pump.
The fuel is drawn from the surge chamber through the check
valve (5] and the channel [6). The fuel continues past the
fugl pump outlet check valve (7) and inlo channel (8], Fuel
continues through fual channel (8} and to the needle. valve
(2B}, The metanng lever spring {29) transmits a force through
the metering lever (30} and seals the inlet needle valve (28)
against pressure. The matering diaphragm (10) is pulled up-
ware *5 angine suction which is transmitted through the idle
= z==idla hala [14) secondary idle holes [16] and
& "2z ~=les [17), The diaphragm action depresses
30 ang unseats the nesdle valve (28)
= entar the melering diaphragm chamber
--",.]n the idle take oll (11} Check valve (32}
z2= masaing fuel into the main nozzle (21) which
=t ==& part throttle holes (17). Fuel only is fed
1.3 & zscharge holes

Tillotson Model HD

Diaphragm Type Garburetors

Tillotson Model HR
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Spark Plugs

Selection of Spark Plugs

The use of the correct spark plug 15 vitally impartant in
getting the most oul of your engine. The spark plug recom-
mended 15 balanced to the magneto or the ignition system
and also designed 1o burn the fuel thoroughly in the engine.

If & spark plug has a coider heat range than recommended,
carbon deposits will accumulate on the insulating surface
in the bare, These deposits will cause the spark plug to mis-
fire or "short oul.” A spark plug with a hotier heal range
causes rapid ercsion of the electrode and could cause a
breakdown of the kgnition system or can cause preignition
and piston selzure. Many spark plugs are thrown away long
before they should be. The plug is not always the answer
to why the engine stopped. When an engine stops do not
just replace the plug. but instead check the complete ignition
system and be sure you are using the correct spark plug.
One simple way to test the ignition system is to remove the
high tension lead wire from the tip of the spark plug and hold
it approximately 3/16 in. away. Pulling on the starter cord
should produce enough voltage to cause a spark 1o jump
from the high tension lead wire o the tip of the spark plug
If this occurs. the ignition system is functioning and the
problem |5 eisewhere.

What should you do if there is a spark and the engine wan'l
start? Remove the spark plug from the ename and inspect
its .condition. The electrode should be free of any carbon
deposits and the electrode should not be burmed. At this
stage check the gap of the plug. The carbon around the in-
sulator should be light tan which signifies a complete
burning of the fuel,

Oily black carbon signifies a deficiency in the ignition
system. If you are using the correct spark plug in the cor-
rect heat range and these carbon daposils show, an inspec-
tion of the paints should also be made, If you find the points
burnad, replace them

Termunal it

Inaultstoe

Tarminal bl

G g Fi ) ——

Cinswel neal

Canter #lacode

Serew thread

Grourd elecirods

WOTE: The carburetor adjustment has a direct effess 2
spark plug selection

I, for instance, an overheated appearance of the elecrozs
cannot be rechfied by going to a richer carburetor ac,.z™
ment, a colder plug should be selected. If, on the other hz=Z
a fouled plug does not show improvement by leaner ac; .3
ment, select a hotlter plug

Using the standard spark plug supplied with the enginge =2
a base, racing or high speed driving usually reguires coizs"
plugs, while low speed driving normally calls for a hoos-
plug. Keep the spark plug gap to specification,

Typical Spark Plug Conditions

Mormal Condition

Flug has run at correct temperature; deposits are light =
color. Electrode is not burnt. Plug can be cleaned, gapos:
and reused with good results. Gompare this plug with thoss
ilustrated below

Sooted
Mixlure too rich, not enough air, spark gap too |large, hse”
value oo high

Qiled
Too much oil in mixture; worn cylinders and piston rings

Overhealed
Mixture too lean, spark plug not gas-tight or not prope- .
serawed in, or thermal value of spark plug tog low result =2
in spark plug becoming oo hot

Mormal Condilion

Oiled

Overheated

Courtesy of Rober! Besch, GWBH
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Ignition System
Magneto and Starters

Flywheel Magneto

& fiywhesl type magneto along with a high tension wire and
scark plug supplies energy to ignite the fuel-air mixture in
e gylinder. Energy for ignition is induced in the ignition
sindings on stator by permanent magnets in the magnel
ring mounted on the flywheel. The magnet ring also includas
-ne automatic spark advance mechanism. As engine spead
increases, centrifugal force moves the fiming advance lever
sutward and shifts the ignition cam thereby causing the
breaker points to open earlier, Rotation of the permanent
magnets causes current to flow in the primary winding. When
ignition is required, the breaker points are opened by the
action of the breaker cam rod. This causes a halt in currant
flow im the primary winding and resulfs in a sudden collapse
of the magnetic field surrounding the coil windings. At this
instant, the rapid change in the concentration of magnetism
causes a voltage to be induced in every turn of both the pri-
mary and secondary windings. In the primary winding the
energy, which may be as high as 250 volts, 15 quickly ab-
sorbed by the condenser. The condenser thus acls as a ras-
ensair for the surge of energy in the primary coil winding, If
this energy had nowhere 10 go, it would arc across the points
and cause a complete breakdown of the entire funclion, The
condenser holds this energy only for an instant after which
time il is released back into the primary. The voltage built
sp in the secondary, which has up to 100 imes as many turns
as the primary, could go as high as 25,000 volts. Normally,
however, voltage does not increase 1o this value. It increases
only o the amount sufficient 1o bridge the spark gap. This
is usually betweeon 6.000 and 20.000 volts. The actual value
depends upon such variables as compression, speed, shape
and condition of electrodas, width of spark gap, efc.
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Courtesy of Robert Bosch. GMBH

Electric Starters

Most starters used on JLO engines are of the Benox yoe
and seldom need servicing. The oil impregnateg. s *-
lubricating bushings require no attention. The brushesg arz
commutator should be occasionally checked for wear o
dirt. Problems which might arise from time to ime are
coverad in the “Trouble Shooting the Starter” page 27

Bendix Drive Starter

Brushes

The starter does not have to be removed from engine to
service brushes. To gain access to the brushes on lhase
starters, remove the bushing protective cap, the clip washer
at end of the armature, then the commutator end (C.E.} cap
or plate. Note that it may be necessary lo loosen the lowear
nut on the terminal post so that the plastic terminal insulator
will not crimp and hold the end cap. Tap end cap lightly to
froe it from the starter frame, then slip it off over the end of
the commutator and armature, Use a small hook to lilt
springs thea remove each brush from its holder for
inspechon and cleaning. If brushes are worn unevenly or
worn down to less than 5/18" {about hall onginal length)
unsalder leads and replace all 4 brushes.

Clean commutator with coarse, lint free cloth—do not
usa emery cloth or sandpaper for this, If it is grooved, scored
or extremely dirty, the commutator should be tumed down
on a lathe.

When reinstalling brush holder, leave brushes out and
springs ol until after the brush ring is over the commutator
Insert brushes then hook springs and position on brushes—
CAUTION: Brushes can be damaged il the springs are al-
lowed o "snap” against the top of the brushes. Align thru
balis and pull the end cap down tight then install clip {after
making sure end play washers are in place). Reinstall and
sacurg the bushing cap to complate brush service.

Bendix Drive

The starter must be removed from the engine to inspect
Bendix drive assembly excapl in the case of Models
LR-340/2, LR-399/2 and LR-440/2. I the splined shaft or
pinian are dirty, clean with solvent which does not leave a
film=the drive works best with only small amount of lubri-
cant—use the dry spray type,

If it is damaged, replace the complete Bendix drive
assembly. To remove, drive the ring stop back toward the
pinion, then remowve snap ring. Sprng, bushing and pinion
assembly can now be removed. Reverse this procedure to
reinstall new Bendix.
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Ignition System
Flywheel Alternator, Ignition Timing

Flywheel Alternator

Except for the model L-99, ail JLO engines are equippad
with an electrical system that provides energy for head and
tail lights and current to charge the battery. The source of
this energy is an independent coil which is attached to the
stator plate. Depending on the type of eail it can produce
40 or 75 watts. I the engine is not equipped with an electric
starter, the lights can be connected to AC current direct,
On eleclric start models both yellow leads must be con-
nected to a rectifier in order to convert the AC current as
produced by the eoll to DC current for charging the battary.

On either system use a lamp load equal fo the total output
to prevent lights from burning cut. On a 40 watt system use
any combination totalling 40 walts. A manual 75 watt engine
may need a load resistor to compensate for the axira current.
when the lamp load. for instance, is 50 watt, use a 25 wall
resistor; when It is 40 wall, use a 35 watl resistor. The re-
gistor should be connected parallel to the lamps.

40 walt systems connecled to batteries can do one of two
things; charge the battery during daytime driving, or supply
lights at night. If on a 75 watlt system 60 watts are used for
lights, the remaining current can still charge the battery,
However do not exceed a lamp load of 60 walts.

The rectifier contains two fuses which blow whenever a short
oocurs in the wiring harness or whan the polarity of
the battery is changed. This prevents costly repairs, Make
it a practice to check these fuses whenever you suspect a
failure in your electrical system.
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Courtasy of Roberd Bessh, GMBH

Ignition Timing

Ignition timing on 2-cycle engines is very important. 'S
determines the time element necessary to expand the flame
frant in the combustion chamber. Pre-ignition occurs if the
timing is too far advanced (early); loss of power and ce
anation may result if the timing is retarded (late)

Most high performance engines are equipped with an auts-
matic advance mechanism. It consists of centrifugal * .
weight connected o a freely rotating cam. The purpose e
the automalic advance mechanism is to sfarl the enging w ™
its piston as close 1o lop dead center as possible and 1F.z
pravent “kick-back™. Al starting, the spring attached to ===
lever holds the weight in the retard position. However =
soon as the rpm increases, the centrifugal forces shif: ===
mechanism into the fully advanced position, in furm rota: —z
the cam. The cam opens and closes the contact brea<s-
points. Whenever an engine is equipped with this mez=-
anism the ignition fiming must be performed with the cg~-
trifugal weight lacked in the fully advanced position.

Mote: For detailed timing instructions, reler to Disassemt ,
Assembly Section covering the specific engine mozs
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Ignition System
Flywheel Alternator, Ignition Timing

Flywheel Alternator
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@ JLO Single Cylinder Engines

Disassembly and Assembly Procedure - Model L-99 (IF-100-1)

Disassembly

A. Fan Cover and Recoll Slarter

Remove the five slotted screws holding fan cover to the
crankcase. [Fan cover and recoll starter housing are integral
unit,} For detailed service instructions, refer to Recoil Starter,
Disassembly and Assembly

B. Carrier Drum
With 17 mm. socket remove hex nut recessed in carrier
assembly. Remove carrier drum from fiviwheel.

C. Spark Plug
Remove spark plug with socket wrench.

D. Flywheal

Remove flywheal with special flywheel puller. Turn threaded
puller balt until it touches tip of crankshaft. Continue turning
bolt clockwise to extract the flywhesl, Remove Woodrulf key.

E. Ignition Coll

With 10 mm, wrench remove the two bolts holding coil to
crankcase body. Disconnect wires from condenser and con-
tact breaker

F. Contact Breaker; Ignilion Cam
Fixad Cam Models: remove slotted screw holding breaker
paints to crankcase; lift out points and backing plate.

Independent Cam Models: remove slotted screw holding
points to crankcase; lift out Woodruff key, cam, spring
washers and backing plate,




G Cyhnoer

==z ve four cylinder base nuts with 10 mm. wrench. Gently
.o cylinder until it clears the skirt. (Cylinder head and
= nder are integral.]) Remowe cylinder base gasket.

H. Piston

& == ~eedle nose pliers remove the wrist pin circlips—one
:~ gzch side of pin. Gently drive out the wrist pin and lift off
== Ziston,. Remove connecting red bearings

i Crankcase

T: secarate the crankcase: 1) remove six screws on the
=-«zase howusing; 2) turn crankcase on its side (ignition
w22 ‘22ng upl; 3) glide hollow protective pipe over oil saal
== =mould have 1D, slightly larger than oil seal); 4] using
sronslt w2 gloves, apply heat around bearing seat (do not
5] lift off, separating casting, 8) tum crankcase
end is up and proceed as per points 3, 4 and 5.
3= go not cut oil seal on sharp edges of crankshaft
+ Snould crankcase separate without application of
=2z - &2~ ndication that both crankcase castings are weorn
T 77 s7ould be replaced.

Lo
P
-l

4 Crankshaft
Sace r-2-«shaft on work surface and use special puller to
==& 2egnings: 1) slide puller over crankshalt and align
oo w T Zrankshaft end; 2] slip half shells around the bear-
= z~gage them with puller grooves; 3) slide retaining
7 -«=7 "glf shells to keep them on bearing; 4) use 2
a=zec=2e 2=4 furn puller bolt with one wranch while holding
ol oo, wnth the other, 5) keep turning boit clockwise
o oeam =g comes W the end of crankshaft,

6x6\Vonld'ceom
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@JLO Single Cylinder Engines

Disassembly and Assembly Procedure - Model L-99 (IF-100-1)

Assembly

1. Crankshaft

Heat crankshalt bearings in oil preheated to 215°F. After
reaching temperature. quickly slip bearing over end of crank-
shaft: it should fall freely on the counterweight. Using a hal-
low pipe with a diameter approximately that of the inner
bearing race, hit pipe with a rubber hammer and seat the
bearing on the shaft. The bearing should now rest securely
and turn freely, Repeat procedure for bearing an other end
of crankshaft.

2. Crankcase

Check both halves of crankcase and clean, carefully
removing any left-over gasket material or burrs; 2] with the
ignition side ol the crankcase facing up, heat bearing seat
area while protecting oil seal with a hollow pipe; 3) guide
crankshaft through the ol seal until the bearing fits easily
into its seat; 4) let casting cool. then install crankcase gasket;
5} to install the other half of the crankcase, repeat items 2, 3
and 4, as applicable; B) insert the 6 Allen Head screws and
tighten slightly; 7] check alignment of crankcase halves with
a straight edge and B8) firmly fighten Allen Head scraws,
CrOsEwWise.

3. Piston and Cylinder

Clean carbon deposite from the piston. Check fo see that
rings move freely in their grooves. Install piston with the
arrow pointing toward the exhaust port. Gently guide the
piston aver Ihe connecting rod and insert the wrist pin. Snap
circlips into each side of the piston using needle-nose pliers.
Install cylinder-base gasket Place a V-shaped wood block
under the piston, resting it on the crankcase. After lining up
the rings with the locating pins on the piston, compress them
with a ring compressor, Rest piston on wood block and care-
tully slide cylinder over the piston until the rings disappear
into the eylinder. Remove ring compressor and wood block
Install four cylinder base nuts and torque-down Crosswise.
BT 1t ).

4. Contact Broaker

A, Fixed cam models:
insert backing plate info crankcase housing and atfach
breaker poimts using lockwasher and slotted screw.

B. independent cam models:
Install backing plate. Slide spring washers over crank-
ghaft, insert Woodrutt key and slide cam into position.
Install breaker points using slotted screw and washer

5. Ignition Coil

Attach ignition coil to crankcase with two 8 mm, bolts (use
10 mm. wrench). Connect wires to condenser and contact
breaker terminals
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6. Flywhesal

-sert and fap Woodrufl key and align flywheel with keyway
* e engine fiming must be accomplished prior 1o installing
-~ flywheel, Refer to Timing Procedure

7. Spark Plug
-3:2l| spark plug using sockeat wrench.

8 Carrier Assembly

=gz earrier drum flush with fiywheel, slipping the tabbed
=== =f carner into the intedacking Nywheel recess (to pre-
&=+ sdependent rolation of carrier drum). Install washer
:-= —gx nut and lighten against engine compression.

Fan Cover and Recoll Starter
: =z ‘e slotted screws. install fan cover—recoil starters
- .3 =3 Do not overtighten or lorce screws.

i
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@JLO Single Cylinder Engines

Disassembly and Assembly Procedure —Model L-99 (IF-100-1) Recoil Starter

Disassembly

A. Remove circlip with screwdrivar, lift out friction washers
spring and pawl assembly

B. Untie rope knot and remowve handle,

C. Place unit face-down on the workbench and gradually
release rope tension.

D. Remove rope pulley, Caution: recaoil housing should lace
away from you to aveid injury from rapidly unwinding spring.

E. Smack recoil housing down sharply against the work-
bench to release spring tension and enable you to gradually
and szafely uncoil it

Assembly

1. Place starter housing face-up on workbench. Hook end of
spring onto the small boss cast in the housing and rotate
housing clockwise, slowly guiding the spring into position.
K.eep hand pressure on housing until spring is completely
coiled.

2 insert starter rope into pulley. Install rope pulley Into
housing and engage with rewind spring

3. Turn pulley counterclockwise to the limit while holding
the rope tightly between the housing and the outer edge of
pulley. Maintain a firm grip with one hand and release pullay
slowly until rope is In alignment with rope bushing in fan
housing, Feed rope thru bushing and tie a tempaorary knal.

4. Install handle assambly and secure with & knot, Untie the
temporary knot and let rope return to recoil housing.

5. Insart friction washers, pawl assembly, spring and cover-
plate and fasten with a circlip.

B. Check for trouble free movement.
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@JLO Single Cylinder Engines

Timing Procedure - Model L-99 (IF-100-1)

NOTE: Flywhew! must be removed before beginning liming
procedure.

A. Attach dial indicator to the cylinder head.

B. Attach one lead of the ignition timing light to the black
“kill” wire, the othar 1o ground (engine casting),

C. Bring piston to T.D.C_; adjust dial indicator to zero.

D. Turn crankshaft counterclockwise (away from T.0.C.,
closely observing dial indicator and timing light. When the
piston reaches the timing point the light will dim, indicating
the opening of the points. Check the dial indicator and, if
timing does not agree with specifications. adjust the breaker
point gap. To retard ignition decrease peint gap; to advance
it, increase gap. For best results, make adjustment within
recommended tolerances.

Contact Breaker Gap: 011" to 019"
Ignition Setting Before T.0.C. 082" 1o 098"
Spark Plug Gape 016" to 020"

Spark Plug: Bosch Champion
We225-T1 | L-B7-¥

E. Adjustment of lgnition Coil/Flywheel Magneto Gap
The magnets which enargize the coil are cast into the
fiywheal, The space between the laminated core and the
magnets should measure 010" to 012", Do not use a steel
fealar gauge. (this will demagnetize the magnets]. Adjust
by first loosening the two bolis holding the coil to the crank-
case. Rotate the flywheel until the magnets are opposite the
laminated coil core. Place gauge between magnels and core.
Press down on ignition eoll while tightening the two screws
holding the coil.

Spark Plug Gap: D18%7,020°
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L-99 (IF-100-1) View From P.T.O. End
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@JLO Single Cylinder Engines

Disassembly and Assembly Procedure - Models L-230 (IF-250-1), L-227

Disassembly

A. Recoil Starter

Remove the three screws holding recoil to fan housing,
Remove recoil assembly complete. For detfailed service
instructions, refer to Recoil Starter, Disassembly and
Assembly

B. Emergency Pullay
Remove three hexhead nuts and lift out pulley and gasket

C. Air Shroud

Remove four nuts from cylinder head and lift off top of
shroud. Remove exhaust and intake side shrouds by remov-
ing the exhaust flange and carburetor adapter

D. Fan Housing

Remove six screws from the back of the fan house casting.
[Use 10 mm, wrench for 4 screws, 13 mm. wrench for 2
screws). Note that one screw is slightly longer than the
others; it holds the high tension wire clamp

E. Flywheel Magneto

Make sure that spark plug is tight. Working against engine
compression remove crankshaft nul with 24 mm. socket
wrench by striking wrench a few sharp blows with a rubber
or plastic hammear. Pull the flywheel with flywheel puller.
Mote that the threaded portion of the puller must be firmly
engaged with that of the flywheel hub. Turn the puller bolt
until it touches the tip of crankshaft. With a 24 mm. socket
wrench, turn the puller bolt elockwise and extract the fly-
wheeal. Mote that crankshaft key may come loose and stick
to fiywheal magneans,

F. Spark Plug
Remowve spark plug with a socket wranch.




G. Cylinder Head
With 17 mm. socket wrench, remove 4 cylinder head nuts;
take off spacers and cylinder head and gasket.

H. Cylinder
Remove the four eylinder base nuts with 13 mm. wranch.
Gently lift up eylindar until piston cloars the sleeve. Remove
ignition coil,

I. Piston

With needle nose pliers remowve the wrist pin circlipgs—one
on each side of pin. Genlly drive out the wrist pin and lift
off the piston. Remove spacers and upper connecting rod
bearing

J. Armature Plate

Important: before pulling the armature plate make an align-
ment mark on it and on the crankcase to facilitate ignition
timing. Remove the 2 slotied-head screws holding armature
plate in place. Disconnect wire terminals from the axternal
coil and elip them off. Put a drop of oil on the wires so they
will slip easily through the protecting rubber grommet. Lift
aut the armature plate and pull wires through the grommet.
Remowve grommet

K. Crankcase

To separate the crankcase: 1) remove B housing bolts (13
mm.J; 2] urn crankcase on its side (ignition side Tacing upl:
3) slide hollow protective pipe owver oil seal (pipe should
have 1.D. slightly larger than oil seal); 4} using protective
gloves, apply heat around bearing seat (do not overheat],
5} lift off, separating casting; 6] turn crankcase so P.T.O. end
is up and proceed as per points 3, 4 and 5. Important: do not
cut oil seal on sharp edoes of crankshall keyway. Should
crankcase separate without application of heat, it is an in-
dication that both crankcase castings are wom out and
should be replaced

L. Crankshaft

Place crankshaft on work surface and use special puller to
remove bearings: 1) slide puller over crankshalt and align
Balt with crankshatt end; 2) slip half shells around the bear-
ing and engage them with puller grooves; 3] slide retaining
sing over half shells o keep them on bearing; 4} use two
27 mm. wrencheas and turn puller center bolt with one wrench
=8 holding puller body with the olher, 5] keep turning balt
= acwwise until bearing comes (o the end of crankshaft

L1 L2

6x6\Vonld'ceom
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@JLO Single Cylinder Engines
Disassembly and Assembly Procedure - Models L-230 (IF-250-1), L-227

Assembly

1. Crankshaft

Heat crankshaft bearings in oil preheated to 2158°F. Alter
reaching temperature, quickly slip bearing over end of crank-
shaft; it should fall freely on the counterweight. Lsing a
hollow pipe with a diameter approximately that of the inner
bearing race, hit pipe with a rubber hammer and seat the
bearing on the shaft. The bearing should now rast sacuraly
and turn freely. Repeat procedure for bearing on other end
of crankshaft.

2. Crankcase

Check both halves of crankcase and clean. carefully
removing any left-over gasket matenal or burrs: 2] with the
ignition side of the crankcase facing up, heat beaning seat
araa while protecting oil seal with a hollow pipe (see instruc-
tions K-2 and K-4, disassembiy]; 3) guide crankshaft through
the oil seal untl the bearing fits easily into its seal; 4] let
casting cool, then install crankcase gaskef; 5) o install the
other half of the crankcase, repeat items 2, 3 and 4, as appli-
cable; B) insert the & bolts and tighten slightly; 7) check align-
ment of crankcase halves with a straight edge and 8) com-
plete tightening the bolts, crosswise (7 fL/lbs.}

3. Piston and Cylinder

Clean carbon deposits from the piston. Check to see that
rings move frealy in their grooves. Install piston with the
arrow pointing toward the exhaust port. Insert needle bear-
ings into the connecting rod, then pul a daub of grease on
the rod so that the spacers installed later will adhere to it
Gantly guide the piston over the connecling rod and insert
the wrist pin. Snap circlips into each side of the piston using
a screwdriver or needle-nose pliers, Install cylinder-base
gasket. Flace a V-shaped wood block under the piston, rest-
ing it on the crankcase. After lining up the rings with the
lecating pins on the piston, compress them with a ring com-
pressor. Rest piston on wood block and carefully slide
cylinder over the piston until the rings disappear into the
cylinder. Remowve ring compressor and wood block. Install
cylinder base nuts and torque-down to specifications, cross-
wise (16/18 ft. |bs.]

4. Cylinder Head

Install cylinder head gaskel, with the wide side of the meatal
ring facing up, then the cylinder head (the cooling fins should
face in the direction of air flow]. Install washers and nufs
Tighten (28/32 f. |bs.)

5. Spark Plug
Imstall and fighten spark plug,

6. Armature Plate

Before installing the armature plate inspect it for loose
connections, pinched wires, worn out contact breakers and
defective condenser. (Mote: the condenser is pressed into
thie plate and can be removed and replaced with a special
Bosch tool), Install the rubber grommet and feed wires
through it. Place armature in the original position marked
in disassembly (instruclion J) and fasten it using the three
slotted screws. Attach the terminal clips to the wires and
connect to the external coil,

4B B
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T Flywheel Magneto; Igniticn Timing
===7 2nd tap key inlo position, Align magnetic flywheel
== -zpway and install on crankshaft. Tighten flywheel nut,
=zr - =g refer to Timing Procedure

& Fan Housing

“%&2= i~ 5ix screws through the back of the fan house cast-
5 =3l the longest of these screws on the upper right
5% 17 zasting through the high tension wire clamp. Tighten
2 weez e firmly and evenby

i =eergency Pulley
=%z zasket and emergency rope pullay.

"= Arshrouds
=== *Iz shroud first, using four 10 mm. nuts. Then, install
= =2 _d for the infake side, making sure to place a gasket
3 zes of the shroud and aligning the gaskets to pre-
= ztion of the impulse hole. Install shroud for the
1 = : 2e aleo placing one gasket on each side of shroud;
F=<~ —% exhaust flange and tighlen. [Note: Both the ex-
o2 and flange are of asymmetric design, therefora,
=781 Zii<e! must be properly installed 1o avoid blocking

== Sacoal Starter
+:zz—: = ~5e recoll starter to the engine using three

)l e :-'c ‘== 10 Recoil Starter, Disassembly and Assembly.

General View
L-230 (IF-250-1)
L-227

6x6\Vonld'ceom
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@JLO Single Cylinder Engines

Disassembly and Assembly Procedure - Recoil Starter for
Models L-230 (IF-250-1), L-227

Disassembly

A. Remove circlip with screwdrnver, lift out friction washers,
spring and pawl assambly.

B. Untie rope knot and remove handla.

C. Place unit on the workbench and gradually release rope
tension, Remove rope pulley, Caution: recodl housing should
face away from you to avoid injury from rapidly unwinding
spring

D. Tum recoil housing upside down in your hand and smack
down sharply against the workbench to release spring ten-
sion and enable you to gradually and safely uncadl it

Assembly

1. Place starier housing on workbench, Hook end of spring
onto the small boss cast in the housing and rotale housing
clockwise, slowly guiding the spring into position. Keep
hand pressure on housing untll spring is completely coiled.

2. Inserl staner rope into pulley. Install rope pullay into
housing and engage with rewind spring

8. Turn pulley counterclockwise to the limit while holding
the rope tightly in the notch, Maintain a firm grip with one
hand and release pulley slowly until notch is in alignment
with rope outlet in fan housing. Feed rope thru outlet and
tie a temporary knot

4. Install handle assembly and secure with a knot. Untie the
temporary knot and let rope return to recoil housing.

5. Insert friction washers, pawl assembly, sprnng and cover-
plate and fasten with a circlip.

8. Chieck lor trouble free movement
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@ 2.0 Single Cylinder Engines

Temimg Procedere For Models L-230 (IF-250-1), L-227

TnEsrore e  TaEs o e T 2. o2 - —eg wilth flywheel
o TP e T S0 5w 2o s—ergency pulley and
FEEST = D'oes

A o =& oersr 'o o oees head.

A w Srames om T Sywheel clockwise until piston is
(=3 2iEl o rero If the contact breaker is not
TTg ume. continue clockwise rotation until
TFEmess 0T are visible through the flywheal opening.
W saz- ‘z='gr gage, check and adjust, If necessary, ace
=orarg -z soecifications.

= B “ea=cel removed: rotate crankshaft clockwise until
x4 57 20 and set dial to zero. Check breaker gap
i =<-< ZEce and adjust to specifications.

= i7=cr :-= gad of timing light to the black “kill" wire, the

£ " rrErezeaft counterclockwise and away from T.0.C.,
S lo$s. ¢ dhial indicator and timing light. When the
2ETr TEEITEE Te timing point the light will dim indicating
: =% the points. Check the dial indicator and if
Mg DIes =2t agree with specifications, do not change the
F==r 0077 2Ep bul, mslead, adjust by locosening the
FTaErs o3 2nd rotaling complete assembly, Clochwise
—amcr = -giard the ignition, counterclockwise will ad-

SXCE T 2T 2n Correct breaker gap will insure maximum
GOICr Tt
—or=e Sezaker Gap: 014" to 018"

10" to 128"
016" to 020"
= R Bosch | Champion

M-260-T-1 | K7
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{ JLO single Cylinder Engines

Disassembly and Assembly Procedure - Models L-295 (IF-295-1),
L-340 (1F-340-1), R-295 (IF-295-2), R-340, (IF-340-2), L-297 and L-300.

Disassembly

A. Recoil Starter

Bemove the four slotted screws holding recol to fan housing.
Remove recoil assembly complete. For detailed service
instructions, refer to Recoil Startar, Disassembly and
Agzambly,

B. Emergency Pulley and Carrier Assembly
Remove three hexhead screws and pull out dust seal, carrier,
emergency pulley and shims.

C. Air Shroud Assembly

Remove three nuts from cylinder head and lift off top of
shroud. Remove exhaust and intake side shrouds by first
removing the exhaust flange and carburetor adapter

D. Fan Housing

With a 10 mm. wrench, remove six screws from the back of
the fan houss casting. Nofe that one serew is slightly longer
than the others; it holds the high tension wire clamp. Be
sura to insert il in the same hole when reassemblying

E. Flywheel Magnoto

Make sure that spark plug is tight. Working against enging
compression, remove crankshatt nut with 27 mm. socket
wranch by striking wrench a few sharp blows with a rubber
ar plastic hammer. Pull the flywhesl with a special flywheel
puller, Mote that the threaded portion of the puller must be
firmly engaged with that of the flywheel hub. Tumn the puller
bolt until it touches the tip of crankshaft. With a 24 mm.
sockat wrench, turn the puller bolt clockwise and exiracl
the fiywheel, Mote that crankshaft key may come loose and
stick to llywheel magnals.

6x6\Vonld'ceom




F Spark Plug
=&~y spark plug

G. Cylinder Head

&= 13 mm. socket wrench, reamove cylinder head nuts;
-z=g off spacers and washers and lift-off cylinder head and
saskel

H. Cylinder
Semove the cylinder base nuts with 17 mm_ wrench, Gently
if: up cylinder until piston clears the sleeve.

I. Piston

With needle nose pliers remove the wnst pin circlips—one
on each side of pin. Gently drive out the wrist pin and lift
off the piston. Remove spacers and connecting rod beanng

J. Armature Plate

Important: before pulling the armature plate make an align-
ment mark on it and on the crankcase to facilitate ignition
timing. Remowe the 3 slotied-nead screws holding armature
plate in place. Disconnect wire terminals from the external
coil and clip them off. Put a drop of cil on the wires 5o they
will slip easily through the protecting rubber grommaet. Lift
ouf the armature plate and pull wires through the grommet
Remowve grommel

K. Crankcase

To separate the crankcase: 1) remove the & Allen Head
8 mm. sarews on the crankcase housing, 2) turn crankcase
on its side (ignition side facing upk 3] slide holiow protec-
tive pipe over oil seal {pipe should have |.D. slightly largar
than oil seal); 4) using protective gloves. apply heat around
bearing seat (do naot overheat); 5) lift off. separating casting;
&) turn crankease so P.T.O end is up and proceed as per
points 3, 4 and 5. Important: do not cut il seal on sharp
edges of erankshaft keyway. Should crankcase separate
without application of heat, it is an indication that both crank-
case castings are worn out and should be replaced.

L. Crankshatt

Place crankshaft on work surface and use special puller (o
remove bearings: 1. slide puller over crankshaft and align
nelt with crankshaft end; 2. slip half shells araund the baar-
~g and engage them with puller grooves: 3. shide retaining
==g over hall shells to keep them on bearing, 4. use iwo
7 mm. wrenches and turn puller center boll with one
a~ench whike holding puller body with the other; 5. keep
== =g bolt clockwise until bearing comes to the end of
--z~«shafll. Mote: On engines with internal threaded shafts
_i= oressure piece (Part Mo, 444-31-690-00) to prevent
zz—23& 0 threads.

K4

L1

L2

6x6\Vonld'ceom
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@ JLO Single Cylinder Engines

Disassembly and Assembly Procedure - Models L-295 (1F-295-1),
L-340 (IF-340-1), R-295 (IF-295-2), R-340 (IF-340-2), L-297 and L-300.

Assembly

1. Crankshaft

Heat crankshaft bearings in oil preheated to 218°F. After
reaching temperature, guickly slip bearing over end of crank-
shaft; it should fall freely on the counterwaighl. Using a
hollow pipe with a diameter approximately that of the inner
bearing race, hit pipe with a rubber hammer and seat the
bearing on the shaft. The bearing should now rest securely
and turn freely. Repeat procedure for bearing on other end
of crankshaft,

2. Crankcase

Check both halves of crankcase and clean, carefully
removing any left-over gasket material or burrs; 2} with the
ignition side of the crankcase facing up, heat bearing seat
area while protecting oil seal with a hollow pipe (see in-
structions K-3 and K-4; oisassembly), 3) guide crankshalt
through the oil seal until the bearing fits easily into its seat;
4} let casting ¢ool, then install crankcase gasket; 5] to install
the other half of the crankcase, repeat items 2, 3 and 4, as
applicable; &) insert the 6 Allen Head screws and tighten
slighfly; 7) check alignment of crankcase halves with a
straight edge and 8) firmly tighten the Allen Head screws,
Crosswise.

3. Piston and Cylinder

Clean carbon deposits from the piston. Check to see that
rings move frealy in their grooves. Install piston with the
arrow pointing toward the exhaust port. Insert needle bear-
ings into the connecting rod, then put a daub of grease on
the rod so that the spacers installed later will adhere to it
Genlly guide the piston over the connecting rod and inseri
the wrist pin. Snap circlips into each side of the piston using
needle-nose pliers. Install cylinder-base gasket Place a
V-shaped wood block under the piston. resting it on the
crankcasa. After lining up the rings with the locating pins
on the piston. compress them with a ring compressor. Rest
piston on wobd block and carefully slide cylinder over the
piston until the rings disappear inlo the cylinder. Remove
ring compressor and wood block. Install cylinder base nuts
and torque-down crosswise (28/32 1t Ibs,)

4. Cylinder Head

Install cylinder head gasket, with the wide side of the metal
ring facing up, then the cylinder head with the flat porfion
of the combustion chambear facing toward the exhaust port,
Install washers and nuts. Tighten to specifications (16/18
fr. 1bs.}

5. Spark Plug

Install and tighten spark plug.

6. Armature Plate

Before installing the armature plate inspect it for loose
connections, pinchad wires, worn out contact breakers and
defective condenser. Mote: the condenser is préssad into
the plate and can be removed and replaced with a special
Bosch tool. Install the rubber grommet and feed wires
through it. Place armature in the original position marked
in disassembly (instruction 1) and fasten it using the three
slotted screws. Attach the terminal clips to the wires and
connect to the external coil,
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7. Flywheel Magneto; lgnition Timing

Aagn magnetic fivwheaal with keyway, insert and tap key into
casition. Tighten flywheel nut. For timing. refer to Timing
S-acedure, Fr——

8. Fan Housing

~zart the six screws through the back of the fan house
zzsting. Install the longest of these screws on the uppear
= ant side of casting through the high tension wire clamp
= zhten all screws firmly and evenly.

9. Carrier; Emergency Pulley

~z22ll emargency ropae pulley, shims and carrier with three
-z «"ead screws. Mote that the shim plates go between the
L=argancy pulley and carmer and are used 10 maintain the
= -coer lolerance between the ropa pulley and carrier. The
- —znsmion between the fan cover flange and top of .carrier
i " T32", plus or minus 020"

*2 Airshroud Assembly
=:73 top shroud as follows: Place one washer on the
“#izsiivecylinder head studs. Install top shroud, Place ona
z==z= ~n gach of the studs protruding thru the air shroud.
-.i5 and fighten. Then, install the shroud for the in-
-2 making sure to place a gasket on each side of the
=-z.z =2 align the gaskets to prevent restriction of the
~zle. Install shroud for the exhavst side, placing

ATE"

£z iz2- 2lug with a socket wrench

“Z F=col Starter

L& 12 =z “ecoil starter to the engine using four hexhead
==wz -2 cckwashers. For detailed service Instructions,
+:-  Starter, Disassembly and Assambily.

108

General View
L-295 (IF-295-1)
L-340 (IF-340-1)

6x6\Vonld'ceom
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& L0 single Cylinder Engines

Disassembly and Assembly Procedure - Models L-295 (IF-295-1),
L-340 (IF-340-1), R-295 (IF-295-2), R-340 (1F-340-2), L-297 and L-300.

Models R-295, R-340

These mocels have certain features which should be taken
into consideration for proper servicing, as follows:

A. These angines have an aluminum spacer on the PT.O
end of the crankshaft between the bearing and crank web.

B. Cylinder heads have angled dome with aff-set spark plug
hole, Spark plugs are long reach type (14 x 1.25 mm. )

C. Three-piece air shrouds, top shroud slanted to accommo-
date long reach spark plug.

D. Impeller assembly has curved fins.

E. Cylinder base requires thin metal shims to maintain
proper piston clearance,

The following procedura should be obsarved in reassembling
these engines: When reassembling cylinder and head on the

R-285 and A-340 engines, a tolerance of 059" and OF1

(1.5 and 1.8 mm.) must be maintained between the lop of
the piston and the rim of the cylinder head.

To measure the tolerance inserl a bent sirip of solder about
1/8" diamater into the spark plug hole, and turn the crank-
shaft over top-dead-center saveral times. Measure the
squeazed portion of the solder. Any deviation from the pre-
scribed tolerance should be adjusted with the following
meatal shims inserted under the cylinder base.

Part Mo. Thickness
295-07-008-00 04" (0.1 mm_)
295-07-010-00 012" (0.3 mm.)
295-07-011-00 020" (0.5 mm.)

Assembly Sequence: Flace one paper gasket for cylinder
base over studs in crankeasea, add number of compensating
shims reqguired and place ancther paper gasket for eylinder
base. Put on cylinder over studs, add lockwashers and
tighten nuts.
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@ JL0 single Cylinder Engines

Disassembly and Assembly Procedure - Recoil Starter - Models L-295
1F-295-1), L-340 (IF-340-1), R-295 (IF-295-2), R-340 (IF-340-2), L-297 and L-300

Disassembly

A 2«0 off cover plate and gasket ring by remaving four
s 2—&z2 or Philipps head scraws

. == out pawl assembly, including spring caps and pressure
- mag
o

ik
N m

0

. Jemove intermediate plate.

D. Semove handle assembly. To provide needed slack to
~==ove handie, pull rope part way out and tie a kngt

E. Afterremoving handle, untie knot in rope carefully holding
=== pulley with one hand and lel the rope feed back slowly
- 3 edwally release spring tension

F. Semowve nylon rope bushing.

G . frout rope pulley with pliers. Keep cal spring in position
L& =g a screwdriver

H, ~.rr recoll housing upside down in your hand and smack
=z»" sharply against workbench. This will release spring
*==3 an within the housing enabling you o grasp the spring
=== zradually and safaly uncoll it

Assembly

1. =zen recoll housing in jig and lower the hub, locking it
= =zzjzign with a cotter pin. Hook end of spring onto the
:—% 2955 castin the housing and start rotating the housing
: 2eante slowly guichng the spring into position. Complete
—z *=z21ing and remove housing from the jig

2 & -~ -ope pulley in one hand and a Philip's screwdriver
= ==z =her, guide the screwdriver into the spring loop and
=z me end of the spring on the pulley hub. The spring
—.&: be properly seated on the pulley hub,

3 ==":-= installing rope. turn rope pulley countarclockwise
z = sassible, Backofl 1/2 to 374 of a turn. Align rope
=:a a7t outlet of starter housing and insert the rope. In-
'z ~. -7 bushing and handle assembly. Release tension
= 2 2. 2ng the rope inte the starter housing.

£ =iz +ne Intermediate FPlate,

T -:z-:z S:arter Pawl Assembly including springs and caps.
! shat spring caps and springs are proparly aligned
=1 zr=.&7: binding

£ -z Zzsketning and cover plate

1+ e complete assembly for free play.

6x6\Vonld'ceom
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& JLO single Cylinder Engines

Electric Starter Mounting Instructions - Models L-295 (IF-295-1),
L-340 (IF-340-1), R-295 (IF-295-2), R-340 (IF-340-2), L-297 and L-300.

Important: The following instructions apply only to engings
prepared tor electric start

A. Remowe starter cover plate from crankcase,

B. Insert forward end of electric starter in crankcase opening
and tighten down the two nuls with & 13 mm. wrench.

C. Attach support bracke! at rear of starter using bolts and
nuts provided and tighten. Note: In order to prevent starter
from binding. place the two plain washers provided betweean
the start bracket and the crankcase

Naore: 1o remove kit, reverse above procedura,

Timing Procedure For Models L-295 (IF-295-1), L-340 (IF-340-1),
R-295(IF-295-2), R-340 (IF-340-2), L-297 and L-300

Remove the recoil starter and carrier assembly and procead
as follows:

A. Attach the dial indicator to the cylinder.

B. Check point gap:

1. With Flywheel On: Turn the flywheel clockwise to TDC
(top dead center), |If the comlact breakers are not ac-
cessible at this time, continue clockwise rotation until
the breaker poinis are visible, Use a clean feeler gauge
to check the gap; i necessary, adjust according to
specifications.

2. With Flywheel OH: Use an old cam and rotate until
the points are at their largest opening. Check gap and
adjust, if necessary, to specifications.

C. Advance the centrifugal weight. Heold in place using
locking pin, (a tool specially designed for this purpose.)

D. Attach ane lead of the ignition timing light 1o the black
‘Kill” wire, the ather to ground (engine casting)

E. Bring piston to TDC and adjust dial to zero.

F. Turn fiywheel counterclockwise {away from Top Dead
Center), closely observing dial indicater and timing light.
When the pistan reaches the timing point the light will dim,
indicating the opening of the points. Check the dial indicator
and, if timing does not agree with specifications, do not
change the breaker point gap but, inslead, adjust by loosen-
ing the stator plate and rotating the complete assembly.
Clockwise rotation will retard the ignition, counterclockwise
will advance the ignition. Correct breaker gap will insure
maximum ignilion oulput

L2985, L340 A295

L2297, L300 R340
Contact Ereaker Gap | 014" to 118" | 014" to 118"
Spark Plug Gap 118" to 138" | 140" to 160"
Spark Plug: 018" to 020" | 016" to 0207
Bosch M-240-T | W-2B0-T205

Champlon K-8 M-BOY

Please be aware of the misprints in the manual! {to the left)
The first line is comrect: contact Breaker Gap.
The secand line should read: Timing ETDC.
The third line should read: Spark Plug Gap
The fouwrth and fifth lines are comect
Al numeric values are cormect.

6x6\Vonld'ceom




e JLO Twin Cylinder Engines

Disassembly and Assembly Procedure

Models LR-340/2 (2F-340-1), LR-399/2 (2F-400-1) and LR-440/2 (2F-440-2).

Disassembly

A. Recoll Starter

Semove four screws holding recoil to fan housing and the
spacers and washers. Remove recoil assembly. complete
‘For detailed service instructions refer to Recoll Starter,
Disaszembly and Assembly

B. Lower Fan Pulley and Carrier Aszsembly
Remove three hexhead screws on carrier. Remove dust
seal, carrier, lower pulley halves and V-belt.

C. Upper Fan Belt Pulley Assembly

To keep impeller from tuming, insert & punch through the
fan housing and into the impeller body. Witha 17 mm
wrench, remove fan nut. Pull out the loosened assembly
nul. washer, spacers. and upper pulley halves.

D. Flywheal Magnelo

Make sure spark plugs are fight, Working against engine
compression, with a 27 mm. wrench, remove crankshalt
nut by striking wranch a few sharp blows with a hammer
To pull flywheel, attach special puller to fiywheel flange,
using three of the recoil starter screws previously removed
Screw into the three holes on flange and tighten. Turn puller
until balt touches tip of crankshaft. With a 24 mm. socket
wrench, turn puller bolt clockwise and extract fiywheel
Mote that key may come locose and adhere to the flywheel
magnels

E. Intake Manifold

Remove the four nuts holding manitald and the two lower
coil cover screws, Take off manifold and coil cover, Remove
screw holding spark plug wires to side of fan housing.

F. Fan Housing; Armature Plate

Disconnect solid blue and blue-yellow coil wires, With a
metric Allen Head wrench, remove the 4 socket cap scraw
hokding fan housing to crankcase. To loosen, place unil with
fan housing protruding over end of workbench and, holding
housing with one hand, hit light but sharp blows around edge
of housing. Pull housing straight out past the crankshaft
caraful not fo cut the oil seal on the keyway. Fram front of
tan howsing, drive out shaft and fan, The fan housing bear-
ings may now be removed by punching out from the side
apposite that from which they are normally inserted, Remove
bearing spacer

The armature plate is attached o the fan housing by two
slotted screws and can be removed at this time. Scratch-
mark it original position befora removing to facilitate engine
Tming.

G. Spark Plugs
Semove with a socket wrench,

H. Cylindar Heads

dot= 17 mm. wrench ramove head nuts and lift head and
* fram cylinder block. Mark cylinder head and corre-
zzz-2ing cylinder in order to assure proper reassembly.
T ==&r closest 1o the P.T.O. end is always considered
.o * oyinder). Repeat oparation for second cylinder

i
qu

F2

: i
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@ JLO Twin Cylinder Engines

Disassembly and Assembly Procedure -
Models LR-340/2 (2F-340-1), LR-399/2 (2F-400-1) and LR-440/2 (2F-440-2).

Disassembly

I. Cylindars

Lay unit on its side and with a 13 mm. sccket remove the 8
cylinder-basa nuts. (Unless complete disassembly 15 re-
quired, remove one cylinder at a time so as lo maintain
crankcase alignment]. Set unit upright again and lightly tap
cylinder with a rubber hammer and lift gently until piston
clears the skirt, Bepeat operation lor second cylinder

J. Piston and Wrist Pin

Prior to removing mark aach piston in relation (o the cylinder
with which it mates. Use needle-nose pliers or special screw
driver and remove circlips—{ona circlip on each sida). Gantly
drive out wrist pin. Repeat operation for piston Mo, 2. Re-
move ignition coils and spark plug wiras.

K. Crankcase

To separate crankcase halves, hald upper shell with lefl
hand and "rock” stightly back and forth to break the sealing
surfaces. If necessary, strike side of crankcase with rubber
hammer lo eomplate the separation. Remove crankshalt

L. Crankshaft; Crankshaft Bearings

With crankshaft on work surface, remove oil seal and align-
ment washer from P.T.0. end. Remove bearings using puller
Use pressure plece on P T.0, end lo avoid damaging internal
threads. Slide puller body ever crankshalt and align bolt with
crankshaft end. Slip puller half-shells around the bearing and
engage them on puller grooves, Slide retaining ring over
half-shells to keep them on the beanng. Using two 27 mm
wrenches, turn puller centar bolt with one wranch while
holding puller body with the other. Keep turning puller center
bolt clockwise until it pulls the bearing to the end of the
crankshaft.

Assembly

1. Crankshaft

Heat crankshait bearings in ail preheated to 215°F. After
reaching temperature, guickly slip bearing over and of crank-
shaft: it should fall freely on the counterweight Using a
hollow pipe with a diameter approximately that of the inner
bearing race, hit pipe with a rubber hammer and seat the
bearing on the shaft, The bearing should now rest securaly
and turn freely. Repeat procedure for bearing on other end
of crankshaft.

2. Crankcase

Inspect both halves of crankease and clean carefully remoy-
ing any left-over adhesive or burrs. Apply Permatex type
sealing compound to lower crankcase shell sealing surfaces
and a little bit on the bearing surfaces. [Note: no seal gaskets
used). Place crankshaft in lower shell and align spacers with
machined grooves. Place oil seal on P.T.O. end of shaft,
flush with the casting. Turn crankshaft with your hand to
eheck freedom of movement and maka sure that the oil seal
is seated. Install upper crankcase shell and seat by tapping
it lightly.
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3. Piston and Cylinder

Clean carbon deposits from the piston. Check to see that
rings mave freely in their grooves. Mate piston with cor-
responding cylinder. The piston must be installed with the
arrow pointing toward the exhaust port. Insert needle bear-
ings into the connesting rod, then place a daub of grease on
the connecting rod 50 that the spacers installed later will
adhere to it. Gently guide the pistan over tha connecting
rodd and insert the wrist pin. Snap circlips into each side of
the piston, open end towards the top of the piston, wsing a
serewdriver of needle-nose pliers. Install cylinder base
gasket, Place a V-shaped wood block under the piston, rest-
ing it on the erankcase. After lining up the rings with the
|ecating pins on the piston, comprass them with a ring com-
pressor. Rest the piston on the wood block and carefully
slide the cylinder over the piston until the rings disappear
into the cylinder, Remave ring comprassor and wood block
Repeat procedure for second cylinder. Tum the umit owver
an its side and install the cylinder base nuls and tighten
lightly. Assemble the intake manifold and tighten the Tour
nuts. Draw nuis tightly in order to evenly align both cylinders
Befare tightening cylinder base nuts align crankcase halves
by installing the fan housing or using a straight edga. Turn
unit completely owver and forque-down the cylinder base
nuts 1o 16/18 i, Ibs., crosswise and then remove fan hous-
ing. Remove the manilold assembly previously installed only
to align the cylinders.

4. Impeller; Fan Housing Bearings

Install snap rings one on each side of howsing. Install one
bearing, making sure sealed surface faces cutward. Pack fan
pearing housing with grease. Install bearing spacer, then the
second bearing. Slide shaft through impeller and install Milos
sng on the side of the impeller which faces the housing,
£nd then through the bearings

5. Fan Housing; Armature Plate

=z=3/l the armature plate aligning it with the scratch marks
===, zusly put on during disassembly. Tighten slotted
z=-z 45 Check the wiring protruding from the fan housing to
= sure that there are no broken wirgs. Slip the rubber
--:—=—at protecting the wires into the housing. Check the
Z-- =7 2n the back side of the fan housing and the oil seal for
= =*her visible damage. Pass the fan housing over the
sfrand avoid hitting the sharp edges of the keyway
3= “=& housing against the crankease and insert the four
& » 71 & metric Allen Head wrench. Tighten Allen Head

-zaxe Manifold; Coll Cover

=2 7 - 27 coils, gaskets and intake manifold. Tighten the

=- —anifoid nuis. Conmect the ignition coil wires to
: Zzoigoe coill cover making sure to reconnect the
- ground wire (brown). Fasten spark plug wire
A= =IlE g
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@ JLO Twin Cylinder Engines

Disassembly and Assembly Procedure -

Models LR-340/2 (2F-340-1), LR-399/2 (2F-400-1) and LR-440/2 (2F-440-2).

Assembly

7. Uppar Fan Balt Pulley Assembly

Insart Milos ring, first taperad spacer [dished side towards
fan), first pulley half, four adjustment shims, second pulley
half, second tapered spacer (dished side facing outward],
washer and nut. Maole: block impeller with a punch when
tightening nut

8. Flywheel Magnelo; Ignition Timing

Align magnetic fiywheel with keyway, insert and tap key into
position. Lightly tighten flywheel nut, For timing, refer to
Timing Procedure.

9. Cylinder Heads

Install eylinder head gaskets with the wide side of the metal
ring facing up. Assemble cylinder heads with correspond-
ing cylinders and install washers and nuls Tighten to 28/32
ft. Ibs.

10. Spark Plugs
Install and tighten spark plugs. Complete tightening of fly-
wheel nut (25/289 ft. Ibs.).

11. Lower Fan Bell Pulley Assembly

install the first pulley half with dished side facing the housing,
the fan belt, the second pulley hall with the dished side
facing out and the carrier assembly. Tighten carrier screws
while slowly rotating the erankshaft with your hand o pre-
vent squeezing the fan belt. Install dust seal

12. Recoil Starter

Install recoil starter assembly using the four hexhead screws,
clamps and lockwashers. For detailed service instructions,
refer to Recoil Starter, Disassambly and Assembly.

Electric Starter Mounting Instructions

Models LR-340/2 (2F-340-1), LR-399/2 (2F-400-1) and LR-440/2 (2F-440-2).

Ring Gear Kit
A, With screwdriver, pry out ol seal from P.T.0. end.

B. Remove rubber protective band from ring gear hul.
Insert new, larger seal flush with the crankcase.

C. Lightly grease ring gear hub and slide ring gear onto
crankshaft.

D. Install the two ring gear wedge rings as follows: first,
insert the smaller of the two rings into the nng gear opening
with the tapered end facing you, then the larger ring with
the tapared end facing the enging

E. Inzsert pressure llange and tighten




&) JLO Twin Cylinder Engines - -

Electric Starter Mounting Instructions
Models LR-340/2 (2F-340-1), LR-399/2 (2F-400-1) and LR-440/2 (2F-440-2).

Electric Starter Kit
Installation

1. Install front mounting bracket on crankcase using the two
sockal cap screws provided.

2. Loosely install rear support bracket to crankease housing

3. Insert starter unit between front and rear brackets and
fasten securely 1o front bracket.

4, Tighten rear bracket to crankcase housing and then fasten
rear bracket to motor

Removal
1. To remove, reversa the above procedure

Disassembly and Assembly Procedure - Recoil Starter for
Models LR-340/2 (2F-340-1), LR-399/2 (2F-400-1) and LR-440/2 (2F-440-2)

Disassembly

A. Take aff cover plate and gaskat ring by removing slotted
or Philips head screws.

B. Lilt out pawl assembly, including spring ¢aps and pressure
springs.

C. Remove intermediate plate.

D. Remove handle assembly. To provide needed slack for
remaoval of handle. pull rope part way out and tie a knot,

E. After removing handle. untie knot in rope carefully
nalding recoil pulley with one hand and let the rope feed
~ack slowly to graduzlly release spring tension

F. Remove nylon rope bushing.
G. L = out rope pulley with pliers. Keep coil spring in position
-3 =2 & screwdriver

H ~_-= -azoil housing upside down in your hand and smack
zza- gmz-oly against workbench. This will release spring
2=t == . 7= = e housing enabling you to grasp the spring
-z z7z1.8 v and safely uncoll It

33

6x6\Vonld'ceom




@ JLO Twin Cylinder Engines

Disassembly and Assembly Procedure - Recoil Starter
Models LR-340/2 (2F-340-1), LR-399/2 (2F-400-1) and LR-440/2 (2F-440-2)

Assembly

1. Insert recoil housing in jig and lower the hub, locking it
in position with a cotter pin. Hook end of spring onto the
smiall boss casl in the housing and starl rotating the housing
clockwise, slowly guiding the spring into position. Complate
the recoiling and remove houging from the Jig

2. With rope pulley in cne hand and a Philipp's screwdriver
in tha other, guide the screwdriver into the spring loop and
engage the and of the spring on the pulley hub. The spring
loop must be properly seated on the pulley hub

3. Before installing rope, turn rope pulley counterclockwise
as lar as pozsibla. Back-off 1/2 to 3/4 ot a turn, Align rope
hole with outlet of starter houwsing and insert the rope. In-
stall nylon bushing and handle assembly. Release tension
guiding the rope into the starter housing

4, Install the Intermediate Plate.

5. Install starter paw! assembly including springs and caps
KMake sure that spring caps and springs are properly aligned
to preveant bending. (Install ball shaped cap last),

6. Install gasket ring and cover plate

7. Check the complete assambly for free play




@JLO Twin Cylinder Engines
Timing Procedure
Models LR-340/2 (2F-340-1), LR-399/2 (2F-400-1) and LR-440/2 (2F-440-2)

With the recoil starter, carrier assambly and lowar pulloy
halves removed, proceed as follows:

A. Remove cylinder heads and attach the dial indicator to
cylindar No. 1.

B.Turn the flywhee! clockwise lowards TDC (top dead
canter]) until breaker points are visible. Use a clean fealar
gauge and adjust the gap. Note: if fiywheeal s removed, use
an old cam and rotate until the points are at their largest
opaning. Check gap and adjust to specifications as neces-
sary, Repeat procedure for the other set of points.

C. Advance the cenfrifugal weight. Hold in place using
locking pin, (a tool specially designed for this purpose.)

D. Attach one lead of the ignition continuity light to terminal
of No. 1 cylinder coil, the other to ground [engine casting).
For the second cylinder, attach continuity. light lead to Mo, 2
cylindar coil terminal, (solid blue wire is for No. 1 cylinder:
blue-yallow wire is for No. 2 eylinder).

E. Bring piston of No. 1 cylinder to TDC and adjust dial to
zar0.

F. Tumn fllywheel counterclockwise (away from TDC), closaly
observing dial indicator and timing light. When piston
reachas the timing point, the light will dim indicating
the opening of the points. Now, chack the dial indicator. If

liming does not agree with specifications. do not change the
breaker point gap; adjust by loosening and rotating armature
plate assembly (lllus. F). Rotate assembly clockwisa to re-
lard, counterclockwise to advance the ignition. Correct
breaker point gap will insure maximum ignition output. Im-
portant: to time cylinder No. 2 repeat procedurs for cylinder
No. 1 axcept do nol rotale armaturs plate. If timing of No. 2
cylindar is required, adjust the breaker point gap only.

Contact Breaker Gap: 014" to 018"
Ignition Setting Before T.D.C. J083" to 102"
Spark Plug Gap: 016" to 020"
Spark Plug: Bosch | Champion
w280T2 | N3
" Cam ity sdvanced. tApolies to sl axisi-fan bwin ]

Howaver, on LA

parmils instant Nming check of bolh cylindere

A guick timing check can aiss be perfermed with the sngine nol ruaning,
With esntrifugal weight in retard poaition, aitach the fiming leiter o the
coil wira ferminals. and slowdy fuin the engine over by pulling oa the
tecod starter. Once ihe noich on the Nywhee! in aligned with the mark
an the right, the Hming fesber Nph! should dim, If the Iight Joe8 ROl dim
whan both fiming marks &re in algnment, the sngine needs retiming

a5
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@ JLO Twin Cylinder Engines
General View - Models LR-340/2 (2F-340-1), LR-399/2 (2F-400-1) LR-440/2 (2F-44C
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. Electric Starter Wiring Diagrams
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&) JLO Twin Cylinder Engines

Disassembly and Assembly Procedure - Model LB-600/2 (2F-600-1)

Opposed Twin Cylinder Engine

Disassembly

A. Recoil Starter; Rope Pulley

1, Models with Recoil Starter; remowe four slofted screws
holding starter housing to fan cover; slip-oHl recoil unit,
complete. Remove carmier assembly, emargency pulley
and dust seal. (For detailed service instructions, see
L-285 recoil starter instructions)

2 Medels with Rope Pulley: remove the three bolts holding
rope pulley to flywheel. Take off protective screen by
removing four bolts on fan cover housing

B. Fan Case Cowver (Front}
Take out six bolts holding fan case cover to rear casting;
remove COVer.

C. lgnition Coils
Remowe igrilion coils.

D. Air Shrouds
Remove carburetor adapters and exhaust connections from
each cylinder; take ol air shrouds

E. Flywheel Magnato

Make sure that spark plug is light. Working against engine
compression, remove crankshaft nut with 27 mm. sochket
wranch by striking wrench a few sharp blows with & rubber
or plastic hammer. Pull the flywheel with a special liywheel
puller, Mote that the threaded portion of the puller must be
firmly engaged with that of the llywheel hub. Turn the puller
bolt until it touches the tip ol crankshaft, With a 24 mm
sockel wrench, turn the puller boll clockwise and extract
the fiywheel, Mote that crankshalt key may come loose and
stick to flywheel magnets

E2

E3




F. Fan Case Cover (Rear)
With 13 mm. socket wrench, remove four fan case nuts, and
take ofl washars, Pull off rear fan case cover

G, Armature Plate

Remove the thres slolled-head screws holding armature
plate in place. Disconnect wire lerminals from external
coil. Lift out armature plale, Impartant: belare pulling the
armature plate make an alignment mark on it and the crank-
case to facilitate later ignition timing

H. Cylinder Heads

Mo 1 Cylinder: 1) remove hive cylinder head nuls (use 13
mm. socket): 21 lit olf eylinder haad: 3) remove cylinder
head gasket; 4] scratch-mark commesponding cylinder and
head o assure proper reassembly. Repeat procedure for
cylinder No. 2

I. Cylindars

Mo, 1 cylinder: 1) remove four cylinder base nuts; 2] gently
ift cylinder until it clears the skirt; 3] remove cylindar base
gasket, Repeat procedure for cylinder Na, 2,

J. Pistons

o 1 Piston: 1) with needle nose pliers remove circlips—one
== each side of wrist pin; 2} gently drive out the wrist pin
=4 lift off piston; 3] remove check plates and upper rod
z2ring; 4] scratch-mark piston and corresponding cylinder
= sroper reassembly. Repeat procedure for No. 2 piston.

%. Crankcase; Qil Seals
Craz=acase; 1) remove crankcase cover nuts, 2] Separate
orz-«case [Mote: I crankcase halves separate without appli-
2= == of heat it is an indication thal crankcase castings are
--= ~ut and should be replaced). 3) Turn crankcase on its
: -2 :~d slide haollow pratective pipe over the crankshaft to
szt mil seal (pipe should have LD, slightly larger than oil
2z < apply heat around bearing seat (do not overheat];
stective gloves and lift off casting, Repeal proce-
= “2= other half of crankcase. (Important: do nol cut oil
: : == enarp edges of crankshaft keyway)

— C-aakshalt; Crankshall Bearings
= @2 7z~=<shaff on work surface and use special puller to
—: = z=zz7ings: 1) slide puller over erankshaft and align
kshaft end; 2) slip half shelis around the bear-
zge them with puller grooves; 3) slide retaining
=z* shells 10 keap them on bearing, 4] use two
-7 == wrz-zhes and turn puller bolt with one wrengh while
=rr=y =_ & pody with the other; 5) keep turning bolt
s+m 32 77 DEaring comes to the end of crankshaft

6x6\Vonld'ceom
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@JLO Twin Cylinder Engines

Disassembly and Assembly Procedure - Model LB-600/2 (2F-600-1)

Opposed Twin Cylinder Engine

Assembly

1. Crankshalt

Heat crankshaft bearings in ail preheated to 215°F, After
reaching temperature, guickly slip bearing over end of crank-
shaft; it should fall freely on the counterweight. Using a
hollow pipe with a diameter approximately that of the inner
bearing race, hit pipe with a rubber hammer and seat the
bearing on the shafl. The bearing should now rest securely
and turn freely, Repeat procedure for beanng on other end
ol crankshaft.

2. Crankcaso

A} Check both halves of crankcase and clean, carefully
removing any left-over gasket material or burrs; B) with the
P.T.0. side of the crankcase facing up, heat bearing seat
araa while protlecting oil seal with a hollow pipe (see n-
structions K-3 and K-4; disassembly); C) guide crankshafi
through the oil seal until the bearing fits easily into its seat;
D) lat casting coal. then install erankcase gasket: E) to
assemble the other hall of crankcase, repeat tems 2, 3 and 4,
as applicable; F) check alignment of crankcase halves wilh
a straight edge and G) firmly tighten nuts crosswise,

3. Piston and Cylindar

Mo, 7 Piston; No. T Cylinder: A) Clean carbon deposits Irom
piston; B) check to see that rings mowve freely in their
grooves; C) male piston with corresponding cylinder, )
inztall piston with arrow pointing toward the exhaust port;
E) insert needle bearings into the connecting rod and put
daub of grease on rod so that check plates installed later
will adhere to it. Gently guide the piston over the connecting
rod and inserl the wrist pin. Snap circlips into each side of
the piston using needle-nose pliers. Install cylinder-base
gasket, Place a V-shaped wood block under the piston, rest-
ing it on the crankcase, After lining up the rings with the
locating pins on the pistan, comprass them with a ring com-
pressor. Rest piston on wood block and carefully slide
cylinder over the piston until the rings disappear into the
cylinder. Remove ring compressor and wood block. Install
cylinder base nuts and torque-down crosswise (28/32 ftlbs.).

4. Cylinder Head

Install cylinder head gasket with the wide side of the metal
ring facing up, then the cylinder head. Install flat washers,
lock washers and nuts, Tighten [16/18 fribs.)

5. Armature Plate

Before installing the armature plate inspect it for loose
gonnections, pinched wires, worn out contact breakars and
defective condenser, Note! the condenser is pressed into
the plate and can be removed and replaced wilth a special
Bosch tool, Install rubber grommet and feed wires through
it, Place armature in the original position marked in dis-
assembly (instructionG) and fasien it using the three slotted
screws, Atlach the terminal clips to the wires and connect
to the external coil
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6. Fan Casa Cover (Rear)
=zzall fan case cover, nuts and washers and tighten
=6 18 fllbs.),

7. Air Shrouds

Install air shrouds aver each cylinder making sure o include
2 gaskets on each side of each cylinder head; that is, 2
exhaust gaskets (one on each side of shroud) and 2 inlake
gaskels (one on each side of shroud). Attach adapter block
and exhaust flange and tighten with siofted screws and nuts,
respactivaly

8. Ignitien Coils

Attach both ignition coils using socket cap scrows provided
(be sure 1o install coil spacers first). Connect all wires to their
respactive términals

9. Spark Plugs
Install and tighten spark plugs.

10. Flywhesel

Align flywheal with keyway; insert and tap into position
Tighten flywheel nut [¥9/BT fLibs.). (For timing. refer to
Timing Procedure,)

11. Fan Case Cover [Front)
Install front fan case cover and tighten down with haxhead
screws provided.

12. Recoil Starter; Rope Pulley

1. Modefs with Recodl Starter; Install carmer assembly,
amergency pulley, dust seal and tighten. Replace recoll
starter assembly.

2. Models with Rope Pulley: Install proteclive sareen to
fan housing and fasten rope pulley to flywheel using bolts
provided

12

LE-600/2 (2F-600-1)
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& JLO Twin Cylinder Engines

Timing Procedure For LB-600/2 (2F-600-1)

Opposed Twin Cylinder Engine

Remove recoll starter and carrier, or rope pulley and procesed
as follows:

A. Attach the dial indicator to either cylinder

B. Set breaker paint gap. Node: if flywheel is remowved, use
an ofd cam and rotate until the points are at their largest
opening. Check gap and adjust to specifications as
MEcessany.

C. Turn the fiywheel clockwise to TDC (top dead center)
If the contact breakers are not accessible at this instant,
continue clockwise rotation undil the breaker points are
visible. Use a clean and greasoless feeler gauge o check
the gap.

D. Advance the centrifugal weight. Hold in place using lock-
ing pin, {a tool specially designed for this purposea).

E. Attach one lead of the ignition timing light to the black
“kill” wira, the other to ground (engine casting).

F. Bring piston to TDC and adjust dial to zero

G. Turmn flywheel countarclockwise [away from Top Dead
Center), closaly observing dial indicator and timing light.
When the piston reaches the timing point the light will dim,
indicating the opening of the points. Check the dial indicator
and, if timing does not agree with specifications, do not
change the breaker point gap but, instead, adjust by loosen-
ing the armature plate and rotating the complaete assembly
Clockwise rotation will retard the ignition, counterclorkwise
will advance the ignition. Correct breakar gap will insure
maximum ignition output,

Mote: This is a simullznecusly firing engine; that is, when
one cylinder is in time, the other is alsa in lima, however,
the second cylinder must still be checked.

Torminal Mo 1 af ool Na 1, 1o greaind

Terminal Mo, 15 of coll Mo, 1, o termingl Mo 1 ol calf Ma, 3
Tarmingl No, 15 ol coil Mo, 2 1o ground

Tarminals Mo, 4 of both cofs 1o park plugs

Mate! Tarminal Mo. 1 of cofl Mo. 1 carmes 3 wires =—ong leading fre—
magnrelo, o cannecting both coile and one a'short-circu it (il = g

Bl W

Spark Piug Wing
Spark Plug Wine |

2 Vellow T L
Wires From
Allernaling Codl

Magneto Coll Wiring Diagram
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&) JLO Engines

General Trouble Shooting . ..

A thorough check should be made before any overhaul procedures are takan. Following this practice will help

eliminate unnecessary repairs.

1. Engine does not start or starts with difficulty

POSSIBLE CAUSE
Mo fue! in tank

REMEDY

Fill tank with clean, fresh fuel and oll mixture.

Obetructed fuel line or filter

Clean fuel filter and line. If necessary remove and clean
carburetor

Fuel tank cap vent hole obstructed

Water in fual

Cpen vent hola.

Drain tank. Clean carbureter and fuel lines. Dry spark plug
alectrodes. Fill tank with clean, fresh fuel and oil mixture.

Engine over-choked [ liooded")

Turn engine over several times with choke “IMN". Refer to
symploms Mo, 8 through 15,

Improper carburator adjustmeant

Adjust carburator,

Loose or defective magneto and/or winng

Check magneto wiring for shorts or grounds. Check timing,
point gap, and adjust or repair as necessary. See also
“Trouble-Shooting Ignition System”

Spark plug fouled

Clean and regap spark plug

Spark plug porcelain cracked

Replace spark plug

Foor compression

Check compression and make necessary repairs. See
“Checking Enging Compression”

2. Engine Knocks
POSSIBLE CAUSE

Carbon in combustion chamber

REMEDY ;

Raemove cylinder head and clean carbon from head and
piston.

Loose or worn connecling rod (or rod bearing)

Replace crankshalt assembly.

Loose flywheel

Check flywheel key and keyway: replace parts if necessary.

Womn cylinder

Replace cylinder,

Incorrect magneto timing

Time ignition. See "Trouble-Shooting lgnifion System”,

3. Engine Misses Under Load
POSSIBLE CAUSE

Spark plug fouled or improper gap

REMEDY
Clean and regap spark plug.

Spark plug porcelain cracked

Replace spark plug.

Loose or defective magneto and/or wiring

Chieck timing, point gap and wiring for defects. See "Trouble-
Shooting lgnition System’”.

Improper carburetor adjustmeant

Adjust carburetor. See symptoms Mo, 8 through 15.
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@JLO Engines

General Trouble Shooting . ..

4. Engine Lacks Power
POSSIBLE CAUSE

Choke practically closed

REMEDY

Cpen choke.

Improper carburetor adjustment

Adjust carburetar. See symptoms MNo. B through 15.

Improperly timed

Time enging, See "Trouble-Shaoting lanition Systam”

Loss of compression

Check compression and make necessary repairs. See
‘Chacking Engine Comprassion”.

Carburetor dirty or damaged

Clean and repair carburalor.

5. Engine Overheats
POSSIBLE CAUSE

Engine improparly timed

REMEDY

Time angine. See "Trouble-Shooting Ignition System’

Carburetar improparly adjusted [lean)

Adjust carburator

Cooling fins clogged

Clean cooling fins.

Excessive load on engineg

Check operation of associated equipment. Reduce
axcessive load,

Carbon in combustion chamber

Clean carbon from head and piston.

Improper gasaline-to-adl mixture

Sea "Engine Specifications’” for mixture rafio

6. Engine Surges Or Runs Unevenly
POSSIBLE CAUSE

Fuel tank cap vent hola clogged

REMEDY

Open vent hole

Carburetor throttle linkage ar throtile shaft and/or butterfly
binding or sticking

Clean, lubrnicate or adjust linkage and deburr throftle smz-
or butterfly.

Carburetor not proparly adjusted

Adjust carburator, See symptoms MNo. 8 through 15

7. Engine Vibrates Excessively
POSSIBLE CAUSE

Engine nol securely mounted

REMEDY

Tighten mounting bolts

Bent crankshaft

Replace crankshail,

Crive or drive pulleys defective

See "Qperational Chack of Dnve Pulleys'.
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&) JLO Engines

General Trouble Shooting. ..

8. Carburetor Floods
POSSIBLE CAUSE

Damaged or warn inlet needle or seat (or dirl in seat
assambly). Inlet seat gasket damaged.

REMEDY

Service carburetor as recommended

Diaphragm damaged orf incorrectly installed

Service carburetor

Inlet contral lever stuck, incorrectly adjusted, tigh! an
fulcrum pin, fulcrum pin loase, or spring not seating on
lewver dimple

Sarvice carburetor.

Fuel tank pressure build-up

Check and open tank vent.

Damaged or faulty choke stop [allowing choke to close)

Replace choke shalt assembly if necessary.

9. Carburetor Runs Rich With Mixture Screw Shut Off

POSSIBLE CAUSE

Ruptured pump diaphragm

REMEDY

Replace diaphragm

Welch plugs not ssaling

Reseat or replace Welch plugs.

Carburetor floods

See symptom Mo, 8. Correct as required.

10. Carburetor Runs Lean In All Speed Ranges

POSSIBLE CAUSE
Intet filler screen plugged or dirty

REMEDY

Clean or replace screen

Imlet control lever incorrectly adjusted

Readjust lever per carburelor servicing instructions,

Diaphragm cover plates loose

Tighten screws

Air leak into the metering system

Service carburetor and make sure all charinel plugs, plug
screws, and Welch plugs are tighlly sealed

Inlet tension spring stretched or damaged

Replace spring

Fuel pump not cperaling properly

Service carburetor as recommended

Carburetor [oose on mounting, or leaking gaskeat

Tighten mounting screws and/or replace gaskel as
necessary

Air leak in fuel lines

Correct as required.

Fuel line plugged

Clean all fuegl lings,

Fuel tank vent plugged or not operating

Repair as necessary

Pump pulse channel plugged ar not aligned o engine

Claan or correct all alignment

Pump valve flippers damaged or bent off ports

Sarvice carburetor and replace diaphragm.

Cingged fuel channals

Clean (and service)] carburator.
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@JLO Engines

General Trouble Shooting. . .

11. Engine Will Not Accelerate, Or Lean Acceleration

POSSIBLE CAUSE

Idle mixture set too kean

REMEDY

Adjust idle mixture.

Fuel channels plugged

Clean {and service] carburator.

Power valve ball chech stuck closed

ARemove Welch plug and steel ball. then blow channel

clean with air.

Low inlet lever setting

Readjust lever per gervicing instructions.

Diaphragm cover plate loose or leaking diaphragm gasket

Tighten cover plate screws and/or replace gasket as

neceassary.

Carburatar loose on mounfing or leaking gaskel

Tighten mounting screws and/or replace gaskel as

nocogsany.

12. Engine Runs Lean At Idle Speed
POSSIBLE CAUSE

Idle mixture set too lean

REMEDY

Adjust idle mixture

Dirt in fuel channels

Clean and Service carburetor

Weilch plugs not sealing properly

Reseat ar replaca Welch plugs.

Inlet control lever incorrectly adjusted

Readjust per instructions.

Main fusl check valve not sealing

Service carburetor and repair 85 necessary.

13. Engine Runs Rich At Idle Speed
POSSIBLE CAUSE
Carburator flooding

REMEDY

See symplom Mo, 8. Correct as necessary

Throttle shutter cocked in thrattle bore

Adjust shutter comectly

Idie air bleed plugged

Clean and service carburator.

Idie adjustment screw damaged

Replace adjustment screw.

Idle adjustment hole damaged or casting cracked near the
adjustment point

Replace carburetor.

14. Engine Runs Lean At Operating And/Or High Speeds

POSSIBLE CAUSE

Mixture adjustment set too lean

REMEDY

Adjust mixture.

inlet control lever incorrechly adjusted

Readjust per instructions.

Main fuel check valve damaged or not sealing

Service carburator per instructions.
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@ JLO Engines

General Trouble Shooting, Trouble Shooting the Ignition System

14. Engine Runs Lean At Operating And/Or High Speeds (Con't)

POSSIBLE CAUSE

Dirt in nozzle system or supply channels. Channel plugs
not sealing.

REMEDY

Clean and service carburetor

Power valve ball stuck closad. [Applies il engine runs lgan
at intermediate speads.)

Service carburetor, remove Welch plug and steel ball, blow
out channels and replace paris as necessary.

Adjustment packing damaged. [Applies to symptom at high
speed.)

Feplace packing.

15. Engine Runs Rich At Operating And/Or High Speeds

POSSIBLE CAUSE

Mixiure adjustment et too rich

REMEDY

Adjust mixiure.

Carburetor fleoding

See symptom No. 8

Inlet cantral lever incorrectly adjusted

Readjust par instructions.

Power valve ball check not seating (Applies if symptom is
at high speed.)

Remowve Welch plug and ball, then blow channel clean
Replace parts as required.

Main fuel check valve Waleh plug not sealing. (Applies if
symptom 15 at intermediate speeds.}

Ressat or replace Welch plug.

Choke valve partially closed. (Applies if symptom is at
intermediate speeds.)

Check choke Inction springs and ball. Repair carburetor
as necessary.

Trouble Shooting the Ignition System

To thoroughly check the ignition system for possible
malfunctions, follow the systemalic procedures under this
heading.

1. Visually chieck the spark plug for its condition, then clean
and test it using a suitable cleaning and testing unit, Measure
the electrode gap and readjust as necessary. Il spark plug
proves to be defective, replace it with a new one of the cor-
rect heat value.

2. Check all visible wiring for possibility of shorting and make
sure all connections ane tight

3. Check breaker paint gap and igniticn iming per instrug-
tions under “lgnition Timing ™.

4. Check condenser and coil armatures for defective
operation using suitable tesling equipment. Follow the pro-
cedures recommended by the lest eguipment man-
ufacturers
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@ JLO Engines
Trouble Shooting The Starter

Causes of troubles are often not necessarily in tha $1£_|rter
itself nor in the battery, switches, cables, cable conneclions
and defective alectrical connections of vehicle grounding

parts, but also in the ignifion system and the fuel line

ir

The following directions on trouble-shooting are limites <2

the starting systam,

A. When Starting, The Starter Shaft Does Not Turn Or Turns Too Slowly.

POSSIBLE CAUSE

Battery discharged

REMEDY

Charge the battery.

Battery defective

Hawve the battery checked in the workshop.

Loose or oxidized battery terminals; bad ground connection

Tighten terminals; clean poles and terminals and grease
with anti-acid grease.

Starter terminals or brushes shorted to ground

Remove the ground shorts.

Starter carbon brushes are nol sithing on the commutator:
clamped in their guides; worn, broken, giled or dirty

Check carbon brushas, clean or replace. Clean guides in
brush holder as required

Starting switch damaged [loose parts 5o that the switch
cannot make contact; burnt).

Replace starting switch.

Starter solenoid damaged

Replace solenoid

Voltage drop across cables too large; damaged cables.
leose cable conneclions

Check starter cables and their connactions.

B. Armature Turns, But Pinion Does Not Engage

POSSIBLE CAUSE
Pinion dirty

REMEDY

Clean pinion

Pinion or fiywheel testh chipped; burr formaticn

File off burrs.

C. When Switching On, The Starter Armature Turns Until The Pinion

Engages; Then It Stops.
POSSIBLE CAUSE

Battery is not sufficiently charged

REMEDY

Charge the battery

Carbon brush pressure too low

Check the carbon brushes. Clean or replace.

Starter salencld defective

Replace solenoid.

Valtage drop across the cables 100 large

Check cables and connections.

Cwerrunning clutch slipping

Repair or replace clutch

D. Starter Continues To Run After The
POSSIBLE CAUSE

Starter switch does not switch off or the solenoid is stuck

Switch Is Released
REMEDY

Immediately disconnect the starter cable at the battery or
starter; have swilch repaired or replace.

E. Pinion Does Not Disengage When The Engine Starts.

POSSIBLE CAUSE

Pinion or flywheel teeth very dirty or damaged. return
spring weak or broken

REMEDY

Carefully clean or file off the burrs on flywheel teeth and
pinion (push the vehicle back and forth while in gear);
replace return spring.
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@ JLO Engines

Trouble Shooting the Carburetor -Models HR and HD

A. IDLE SYSTEM
1. Idle Operation Too Lean
POSSIBLE CAUSE

Adjustment set oo lean

REMEDY
Readjust.

Dirt in idle fuel channels

Blow out with compressed air

Channel plugs missing or not tightly sealed

Re-seat or replace channel plugs.

Main fuel check valve not sealing

Blow out with compressed air or replace.

Inlet control lever sat too far away from diaphragm

Re-sel control lever flush with melering chamber wall.

2. Idle Operation Too Rich
POSSIBLE CAUSE

Carbureter flooding

REMEDY

See [tem E.

|dle adjustment screw point damaged

Replace the adjustment screw

Idle air bleed plugged

Blow out with comprassed air.

Idie adjustment hole damaged, forced, oversize or casting
cracked near the adjustment point

Heplace carburator.

B. INTERMEDIATE SYSTEM

1. Lean Operation At Intermediate Speeds

POSSIBLE CAUSE

Adjustment sel (oo lean

REMEDY

Readjust.

Dirt in intermediate fuel ports or supply channels

Blow out with compressad air.

Channel plugs missing or noat tightly sealed

Re-seal or replace channel plugs.

Main fuel check valve not sealing

Blow out with compressed air or replace.

Power valve ball stuck closed

Remova Welch plug and steel ball and blow out channe|
with compressed air

Inlet control lever incorrectly sel

Feadjus! inlet conirol lever

2. Rich Operation At Intermediate Speeds

POSSIBLE CAUSE REMEDY
Adjusiment get oo rich Readjust
Carburetor flooding See item E.

Kain fuel check valve Welch plug not tightly sealed

Re-seat or replace

Choke valve partially closed

See that choke friction spring and ball are correclly
assembled

Inlet control lever incorrectly set

Feadiust infet control lever flush with metering chamber
waall.
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& sL0 Engines

Trouble Shooting the Carburetor-Models HR and HD

C. MAIN NOZZLE SYSTEM
1. Lean Operation At High Speeds
POSSIBLE CAUSE

Adjustment sat too lean

REMEDY

Readjust,

Dirt in nozzle system

Blow out channels with comprassed air,

Adjustment packing damage

Replace O-ring.

Main fuel check valve damaged

Replace

Main fuel check valve nol saated correctly in body casting

Re-zeat the assembly flush with nozzle well surface

Inlet control lever incarracily sat

Readjust inlet control lever flush with metering chambe-
wall.

2. Rich Operation At High Speeds
POSSIBLE CAUSE

Adjustment set oo rich

REMEDY
Readjust.

Carburetor flocding

See item E below.

Power valve ball check not seating

RBemove Welch plug and steel ball and blow out channe
with compressed air.

Inlet control lever incorrectly set

Readjust inlet contral lever flush with metering chambe*
wall.

D. ACCELERATING PUMP SYSTEM
1. Lean Acceleration
POSSIBLE CAUSE

Incorrect adjustment

REMEDY

Readjust

Dirt in acceleration fuel channels

Blow out all channels in the metering diaphragm cover anz
the accelerating pump outlet in the carburator body.

Accelerating pump assembly damaged oF worm

Replace this assembly.

Diaphragm cover plug screw l0ose of missing

Tighten or replace

Power valve ball check stuck closed

Remove Welch plug and steel ball and blow channel clear
with comprassad air

E. CARBURETOR FLOODING
POSSIBLE CAUSE

Dirt in inlat needle and seat assembly

REMEDY

Remove and clean or replace.

Inlet seat gasket missing or damaged

Replace gaskel.

Inlet contral lever ingorrectly adjusted

Readjust lever flush with metenng chamber wall.

Diaphragm incorrectly installed

Replace or correct installalion.
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& JLO Engines

Trouble Shooting the Carburetor-Models HR and HD

E. CARBURETOR FLOODING (Con't)

POSSIBLE CAUSE

Inlet contrad lever pin loose or not carmecily installed

REMEDY

Tighten refaining screw and correct installation.

Inlet controd lever tight on fulcrum pin

Replace damaged part or clean dirt from these parts.

Intet needle or seat damaged or worn

Replace the assembly

MOTE: If flooding persists, clean the fuel tank and fuel lines.

F. GENERAL OPERATION

1. Lean Operation In All Speed Ranges

POSSIBLE CAUSE

Filter screens plugged or dirty

REMEDY

Clean or replace.

Inlent control lever incormectly adjusted

Readjust lever flush with wall of metering chamber.

Lhaphragm cover plales loose

Tighten screws.

Air leak into the metering syslam

All channel plugs, plug screws and lead plugs to be tightly
sealed

Inlet tension spring stretched or damaged

Replace spring,

Fuel pump not operating

Clean fuel pump and replace worn parts or check assembly
to be certain that gaskets and diaphragms are correctly
installed.

Zarburetor loose on manifold

Tighten in place.

Zir leak im fuel lines

Replace fugl ling.

=&l line plugged

Clean fuel ling

~=w fuel supply

Fill fuel tank.

2.mp pulse channel plugged or not aligned (o engine

Clean or correct alignment.

=zl tank vent not operating

Repair wvent.

2. Rich Operation In All Speed Ranges

POSSIBLE CAUSE

= _zwred pump diaphragm

REMEDY

Replace diaphragm.

~z—zuretor flooding

See item E (page 11).

&z 21 plugs not sealing

Re-seat or replace.

= == ==aprgl lever incorrecily set

Readjust lever flush with wall of metering chamber.

= _zz=z air hirer

Clean or replace.

- copan Wig Co
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Trouble Shooting the Carburetor-Models WR and WD

A. Carburetor Richness
POSSIBLE CAUSE

Diaphragm lever sel oo high

REMEDY

Set to spacification shown in lll. Mo. B.

Dirt under inlet nesdle vaive

Remaove and clean.

Metering levar spring not seated on the dimple in the
metering lever

Remove lever and install as per 1l No. 6.

Fuel pump diaphragm leaking

Remove and replace with new diaphragm.

Dirt under the umbralla check valve

Blow through screen on the reverse side of plate.

B. Carburetor Leanness
POSSIBLE CAUSE

Dirt in idle fuel channels

REMEDY

Disassemble and clean carburetor,

Metaring lever set (oo low

Sal flush with bases on chamber floor (ILLUSTRATION
MO, 6.

Leaky nozzle check valve diaphragm

Replace diaphragm

Hole in melering diaphragm

Replace diaphragm.

Pulse line from crankcase to carburetor plugged

Clean.

Leaky manifold gaskets

Replace gaskets

Leaky diaphragm check valve

Replace diaphragm check valve assembly.

Fual pump diaphragm check valve worn

Replace fuel pump diaphragm

Dirty fusl inlet screen

Remove bottom plate and clean.

Faulty fuel delivery system to carburetor

Check complete fuel delivery system from pick up in fue
tank 1o carburetor, fuel inlet for cracks, dirt, etc, Replace
fuel line or pick up filter when necessary.

C. Needle Settings

The power and idle needias control the lubrication received
by the engine. Adjustments should be done carefully. Star
by turning the needies all the way in (do not ferce them)
Set Power (high speed) needle one and one-guarter (1)

Caurtesy ol Walbro Carburalods

open and lhe ldle (low speed) needle one and one-Quars"
{1%] turn open, This puts both slightly on the rich side 2~c
leaner adjustments can be made as needed. {Too lean =
adjustment can cause improper lubrication),
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@JLO Engines

Service Iltems

Service ltems

Single Cylinder Twin Cylinder
r ILLUS. LA-340/2 | LA-309/2 | LA-440/2 | LB-800/2
WO L-98 | L-227 | L-230 | L-285 | L-267 | L-300 | L-340 | (2F-340-1] | {2F-400-1) | (2F-440-2] | (2F-600-1)
10 Liniversal
Assombly Jig Add 31-804-10 | X 4 ® £ x X X W % X X
2] Racoll Starter
Clamping Jig Ad44 3108310 x ® k4 *x x x x x x x
1 Extractor
(Crankshaft Boaring) | 444 3180700 | X = X x X X x x X x x
z Hall Shalls [2) 244 31-067-00 | X =
2 Half Sholls [2) da44. 31.07 200 x b x X X
2 Hall Shells (2] 244, 0107 3-00 x ® x X ®
F] Hailf Shabis (2] 444 31-440.00 | X
4 | *Prassure Piece 444,31 -800-00 X X X X X x X
i | Retaining Ring 444 3107 100 x i 3 3 i X X x x x
: | | Fbpllmln-g. Fllnﬂ 444 31 =085=00 X
7 | Guite Pin 444 31-868-00 x X x X X X X x
LR Spannar -
Wrangin 0001 5-22-040 | X
F Flyw hawl
4 Extractor 444 31 -B73-00 x X
M Flww hos|
¥ Extragtor 444 31-883-01 X x X
= | Flywheal
- | Extracior 444 31-B14-10 X x ® x X
Flyw naa|
t  Ersctor 444.31.881.00 | X |
£ Timing Gauge 444 317500 | X X x X X X x | ®
e Indicator Q00 15-30-010 | X - A X X ] X X = 1 X n

.= = T ogaring extractor to provent damage to crankshaft internal threads

A
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@JLO Engines

Gasket Sets, Spark Plug Recommendations

Gasket Sets
Mesdal Dascription Part Mo.
(1] L-227/L-230 Gasket sat with Seals 227-51-801-00
(2] L-208/L-207/L-300/R-340 Gaskel sel with Seals:
a) L-297 30 mm. dia. shaft 287-61-805-00
b) L-297 24 mm. dia. shaft 247-61-801-00
c) L-285/L-300/R-340 30 mm, dia. shafl 287-51-811-00
d] L-285/L-300 24 mm, dia. shalt 297-61-808-00
3] L-340 Gaskel set wilh Seals
L-340 24 mm, shaft 2339-61-801-00
L-340 30 mm. shaft 330-81-802-00
i4) LR-340/2 {2F-340-1}, LR-399/2 (2F-400-1), Gesket sat with Seals
LR-440/2 [ZF-440-2)
a) LR-340/2 (2F-340-1} Recoil Start 338-61-801-00
) LR-34042 (2F-340-1} Electric Start 338-61-802-00
c} LR-399/2 [2F-400-1} Reacoil Start 390-61-801-00
d) LR-440/2 (2F-440-2) Electric Start 399-61-802-00
{5} LB-600/2 [2F-600-1] Gaskot set with Seals B00-81-802-00

Spark Plug Recommendations

Medium Load Full Load Racing

Enging

Model Bosch Champion Bosch Champion Bosch Champion
L-98 W-175-T1 L-97Y W-225.T1 L-8TY —_— -
L-227 M-225-T1 K9 M-260-T1 W-7 M-2B0-TA1 K570
L-230 M-240-T1 K-8 M-2E0-T1 K7 M-2B0-T31 K-57H
L-285 M-240-T1 K-8 M-240-T1 K-8 M-280-T31 K-57R
R-295 == W-280-T20S M-GOY W-310:T17 MN-5TR
L-2a7 M-240-T1 K-8 M-240-T1 K-8 M-280-Ta1 K-57R
L-300 M-240-T1 K-8 W-280-T31 KT M-310-T315 K54
L-340 M-240-T1 K-8 M-280-T21 K7 M-310-T315 K-54R
R-340 = = W-280-T20S M-BOY W-310-T17 N-57H
LR-340-2 W-240-T2 M-4 W-260-T2 M-3 W-310-T17 N-5TR
LR-389/2 W-240-T2 W=t W-260-T2 M3 W-310-T17 N-57H
LR-440/2 W-260-T2 -4 W-2B0-T2 M3 W-310-T17 K-57R
LB-600,2 M-E'E!-—TI -9 M-240-T1 KB —- -
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Conversion Factors/Tables, Reference Data

Metric System

The mefric sysiem is based on multiples of ten. Measures of
meter and gram are used in multiples of ten up to a thousand
and in subdivisions down to 1./1000,

The thousand meter multiple is the kilometer and the thou-
sandth division is the millimeter. Those tarms are the most
commaon, The same syslem is used with the gram. the unit of
weaight. The most common of the weaight terms are the gram
and kilogram. The most common. term for volume is cubic
centimeater,

» 5. quaris are converted o liters with the
formula: U.S. quarls x .948 = liters.

+* U.5. gallons are converted to liters with the
formula: U.S. gallons x 3.785 = lilers.

U.S. and Metric Bolt Standards

UE BETANDARD

METRIC ETAMNDARD

- SOCKET OR SOCKET OR
Engine dimensions, including bore and stroke, are normally | GRADE OF BOLT | WRENMGH | GRADE OF BOLT | WRENGH
stated in millimeters, while displacement, which is a valume nzE SIZE
measurement is stated in cubic cenfimeters or “cc's” UE STANDARD |U.5 AEGULAR METRIC METHIC
BOLT L8, BOLT BOLT u.E. BOLT
Cﬂn“ﬂl’ﬁiﬂn Formulas A |DEC. EQUIV| HEAD | NUT | DIA. |DEC. EcuUIv.| HEAD | HUT
* One inch equals 25.4 millimeters, and one millimeter | = el Wil Elnbin il MG el o] Bt
equals .039-inch 5118 3128 152 | 8ne| Brem 180 14 mm |14 mm
The formula for converting millimeters to inches v 3T 918 &M |10 mm 3=a7 17 mem | 17 mam
15: m““malm * 25" e mm' Tdg | 4375 S8 a4 |1F mm 4720 11 mimi | 18 mm
Incheas are convartaed o millimeters with tha 1o 500 i | 1318 lid mm E812 22 mm |22 mm
formula: inches x 25.4 = millimeters. 4 .
3 i 218 BGEE fr8 Fma TE mm G200 24 mm | 24 mm
+ One US. gallon equals 3.75 liters. One liter equals 264
U.S. ﬂa”ﬂn B/8 6835 156 1 VB mim TOo 2T mm | 2T mim
The formula for converling liters 1o U.S. gallons e TR o, PUMEL YRR BT I e R
is: liters = 3.785 = U.5. gallons. Pif a7s {-B/18] 1-8/18 |24 mm Bds 38 mm (38 mm
Liters are converied to U.5. gquarts with the i 1.000 =172 |1-102
formula: liters + 946 = U.5. quarts. L
Decimal Equivalents
015625 25 ._
(o) 265625 (26— 7eseas
0a13s 7B125
28125 5156825
OaBaTS e @._ TOERTS
(296875 53123 :
(i) 0625 @u—-— B125
3128 @— 548875
oT8125 (3ic) @— B28125
328125 5825 :
0|3Ts e B43T5
o | e @ srovs ==
358375 59375 fE i
[ b ®7 BTS
@———— 125 @ . c (%) so0ezs
@ 140825 @._ 0625 625 @— anE2s
15625 (=" o8z () 640825 (36— 021875
@_ 171875 .4215?5 1:9—.55525 @_ Sote
: — 1875 . 4375 @-— G6T1B75 ®_ G53155
FIR1SS () 453125 &, ity @— 96875
@—.?15?5 .ILEH?E! 703125 SH4375
.23;3?5 @_ g 71875
| o oo
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Conversion Factors/Tables, Reference Data

Cylinder Displacement

An engine’s displacemeant is the volume displaced by tha
piston in its cylinder as it moves through the stroke. Factors
involved in the displacement formula are 1) diameter of cyl-
inder bore 2) length of piston siroke 3} number of cylinders
and 4) a constant, The constant is 7854 which is one-fourth
of 3.14186, another constant known as "pi”. Piand 7854 are
usad in formulas relating to dimensions of circles

Actlually, the engine displacement formula s the standard
formula for computing the volume of a cylinder of any type
with an added factor thal represants the numbear of eylindars
in the engine.

The lormula is: bore diameter x bore diameter x
7854 x stroke length x number of cylinders =
displacement.

Dimensions in inches will give the digplacement in cubic
inches, Dimensions in millimeters will give the displacement
in cubic millimeters, which are converted o the standard
measure of cubic centimetars with the formula:

cubic millimetars -+ 1000 = cubic cenlimelers.

For an example, compute the displacement of a two-cylinder
engine that has a bore of 2.91 inches and a stroke of 2.89
inches. Applying these figures to the formula converts the
formula to the eguation:

2.91 x 291 x .7854 x 2.88 x 2 = displacement in
cubic inches.

The equation is worked by multiplying the numbers together,
starting at the equation’s left and working 1o the right to pre-
serve order.

The individual steps are:

291 % 291 = B.468

8.468 x .T854 — 6.650

B.650 x 2,89 = 19.218

19.218 x 2 = 38.436 cubic inches displacemant.

Example: compute the displacement of a single-cylinge”
enging that has a bora of 52 mm, and a stroke of 58 mm

The equalion becomes; 52 x 52 x 7854 x 58 x1 =
displacement in cubic centimaters.

Exampla: compule the displacement of a single-cylince-
angine that has a bore of 52 mm. and a stroke of 58 mm

The equation becomes: 52 x 52 x 7854 x58x 1 =
displacement in cubic millimaters. The equalion
is worked oul in these steps:

§2 x 52 = 2704

2704 x .TB54 = 2123.721

2123.721 x 58 = 123175818

123175.818 x 1 = 123175.818 cubic millimeters
displacemenl

This is reduced 1o cubic centimeters by dividing
by 1000: 123175818 ~ 1000 = 123.175 cubic
centlimeaters.

Horsepower and Torque

Horsepower and lorque are measures of engine performa--=
They are ralated to the extent that one cannot exist witrz.-
the other, Torque s the measure af the amount of work 2=
engine can doand horsepower Is the measure of the amc.=-
of work done in a given time. The time factor for horsepcas-
computations is the engine's crankshafl speed, as measL ==
in revolutions per minute.

Measurements of an engine’s torgue oulpul requits
machine called a dynamometer. This is a large. exper:
plece of eauipment found primarily in engineering laoz-
tories. However, some of the better-equipped shops ks,
“dynos” for test work,
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In U.S. and British systems torgue is measured in foot-
pounds. A foot-pound is a force of one pound exerted on a
lever one fool long. Thirty-three thousand foot-pounds of
work done in gne minute. no matter by what means, equals
one horsepower. Because the force exerted by a flywheel
or crankshaft acts in a circular direction, the power formula
contains the constant 2 pi 1o change the rofating force to
straight=line force

The formula is: 2 pi x torque x rpm — 33,000 =
horsopower.

By eliminating the 2 pi constant and reducing the
33.000 factor accardingly, the formula is reduced
lo: torgue X rpm + 5252 = horsepower.

Example: compute the horsepower of 8 twin @ngine that de-
velops 40 foot-pounds of torgue at 6500 rpm.

Applying Ihese figures to the formula gives the
equation: 40 x 6500 — 5252 — 260,000—5252 =
49.5 horsepower.

For compuling lorque when horsepower and
rpm’s are known, the formula is: horsepower x
5252 -+ rpm = lorque.

To compule the lorgue delivered by an engine
that delivers 37 hp. at 6,000 rpm the eguation is:
37 x 5252 = 194.324— 6000 = 32.4 foot-pounds
ol lorque.

The metric system's measure for hp is 75 kilogram meters of
work in one second. One metric hp. equals 988 U.S. hp

Power ratings derived with the melric system can
be converted to U.S. hp. with the formula: metric
hp. x .986 = U.5. hp.

An engine that delivers 23 metric hp. delivers
22878 V.S, hp. (23 x 986 = 22.678)

Convert U.S. hp. lo melric hp. with the formula:
U.S. hp. — 988 = malric hp.

Anengine that delivers 36 U.S. hp. delivers 36.51
metric hp. (36 — 986 = 36.51)

Compression Ratio

A cylinder's compression ratio 18 computes o, 1=z =2
eyhnder's volume, or its displacement with =2 -
of the cylinder and its combustion chamber. Cy -z
can be determined mathematically bul comb.s:. 2= 2=z~ o
volume must be measured with a liquid

Cylinder volume is determined in exactly the same —z--2-
as for the displacement formula: bore x bore x 7854 x 5:72#%
=wolume of one cylinder. The measurements ca~ -2
in @ithar inches or millimelars

To determing combustion chamber volume pour lighs
ail from beaker into combustion chamber with piston at 1op-
dead-center. The amount of liquid poured into the chamber
is determined by subtracting the quantity still in the beaker
when the chamber is full from the original guantity. Most
beakers are graduated in cubic cenfimeters. The formula
is thus: Combustion chamber volume + cylinder volume -+
combustion chamber volume = compression ratio,

Example: consider an engine that has a combustion chamber
wvolume of 18 cc and a cylinder valume of 125 cc. These fig-
ures applied o the formula gives the equation: 18 + 125 +
1B =143 + 18 = 7.94, the engine’s compression rafio.

Torque Specifications

Eagasa Intaks Msnifold | Evheust |Craskcese

Cyl. Hd,

Huts

Cyl Bine
Huts

Fywhasl
-
Caib. Adigini

Faor Peunds

L& 8 ] 8 4 15032

Lg27, 1-230 1818 7
L-285
e
L-300
L-340

Z&MIZ | 18118 57 32738

VEIE | 28132 517 18/18 | 18118 TEIaT

R-285

R-340

| LR34072
2F-H40-1)

LR-390/2 16/18 0 -

FIFA00-3)

2832 1818 | 44/50

LR-a40/2
af 4403

La-60ar2
[2F-B00-1)

1618 | 28732 L) 1618 188 e
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Temperature Conversion Chart

Centigrade—Fahrenheit

NOTE: The numbers in boldface refer ta the temperature in degrees, either Centigrade or Fahrenheir, which it s desired to convert
1o the ether seale, 1 converting from Fahrenheil to Centigrade degrees, the equivalent temperature will be found in the left column;
while if converting from degrees Centigrade to degrees Fahrenheit, the answer will be [oand in the column on the right.
Centigrade Fahrenhelt Cenrigrade Fahrenheit | Centigrade Fakremheil Centigrads Fahrenheit
-733 =100 =148.0 28 a7 WG 333 92 197.0 03 G0 100
=678 =5 =130, 3.3 38 T4 3.9 93 190.4 90 570 1058
=323 =i =112 3.9 ki 102.2 4.4 o ‘mi.2 404 580 1076
=04 =15 —103.0 a4 £t 104.0 5.0 a5 30 a1 1] 1004
=i, 7 =70 =0 S 41 1G58 5.8 b B A6 1] 1112
—53.9 =45 =550 56 42 07,6 24,1 9 20 e alo 1130
=ikl =&0 =700 Gl L 51 104 3.7 il 2084 Jav 620 1148
=453 =55 —G7.0 BT 1 11L2 ez a9 210.2 a2 630 1186
=456 =5k =580 7.2 45 1130 47.8 10 2120 A38 (3] 1154
=428 =45 =400 7.8 46 114.8 i3 110 230 3 bS50 1202
=400 =4iF =400 B3 47 L1656 49 120 A T 650 12240
=372 =33 =L -] 48 1154 54 130 06 54 670 1238
=4 =3 -220 "R ] 49 1302 1] 140 R4 60 HED 1256
=31.7 =25 =130 10.0 50 122.0 ] 150 2 66 690 1174
=28.0 =20 =4.0 10,4 51 1ELR 7l 150 p] 71 00 i
=26.1 =15 L] 1.1 52 125.6 7 170 338 4T 70 1300
~23.3 =11k 14.0 1.7 53 1274 52 160 3540 382 720 1328
—20.6 =3 3.0 122 51 120.2 55 154 am 358 T (ke
-17.8 (1] akn 12,8 53 1310 03 200 3o 303 40 1364
=17.2 1 438 143 56 1325 49 2 410 W0 750 1352
=187 = 35,6 13.9 a7 1345 [[1]1] Fd 214 404 Thid 1400
=161 3 7.4 14.4 54 136.4 104 220 425 410 70 1418
-15.6 4 an.2 150 59 1382 311 230 440 416 T80 1436
=150 5 41.0 156 L 140 116G 240 i64 421 7 1454
=144 f 23 16.1 Bl 1405 121 250 L Ed 427 B0 14372
=139 T 4.0 16.7 62 1454 13T 260 0 432 Blo 1400
=133 ] 6.4 17.2 63 IEHR ] [ 290 S1s 445 B0 1508
-12.8 L] 182 17.8 6 147.2 135 280 ] 443 B30 1526
~12.2 10 ik 18.3 5 1400 143 Pl Sad 449 B0 1544
—1L7 11 515 18.9 s 150.9 149 ) 572 45 B30 1562
=1L1 12 53.0 154 T 1626 1 ann 590 460 B60 1560
=G 13 5.4 000 [ 1544 160 120 (0% 484 &70 1588
=100 14 57.2 20,06 &% 156.2 164 130 G20 471 EET] L6t
.4 15 5000 L1 T 158.0 171 halll hid4 477 i} 1634
-850 1k G5 2.7 T 150.8 177 150 62 482 ] 1652
=8.3 17T [ l T2 1618 182 60 L] 485 910 1670
=7.8 s a4 ok} T 108.4 154 370 (1) 493 920 1688
-7.2 19 6.2 233 4 145.2 153 3R TG 4459 930 1704
—£.7 0 as.0 229 k] 167.0 1 I T34 504 940 1744
—6.1 2L GG 4.4 6 1655 204 400 752 510 a5%0 1742
=5.6 a3 718 25,0 T 1700 210 A1 770 516 940 1780
=50 23 T34 256 a 1724 § 218 420 TER a1l 9470 1778
=44 i 5.2 4.1 kL] 174.2 2] 430 S04 52T R0 1706
-39 23 v 5.7 il] 1760 a2y 4400 524 532 90 1314
=3.3 26 78,8 27.3 il 177.8 232 450 B2 535 1000 1832
=28 7. 0.6 .8 = 176 258 460 b1 ] 5l 1050 1922
=22 28 A2.A4 5.3 fis] 1814 | M3 470 &7 543 AL 2012
=17 20 B3 8.9 i 183.2 [ 240 450 L0 &21 150 2002
=11 1] 6.0 04 a5 1850 | 254 490 a1 E4D 1200 202
-0.6 3l §1.8 0.0 86 168 | 280 500 032 67 1250 2082
] a2 £9,6 B0 a7 S8l | 266 sl B0 ¢ 7 1300 2372
06 k] Bl 1.1 g VP4 71 i1} 168 § TEE 1350 462
1.1 H §a.2 2.7 ] 192.2 0 530 L e 1400 2552
.7 15 B5.0 52 0] iWi0 | 2 540 14 788 1450 642
22 36 [ L6 91 1955 285 550 1022 216 1504 nae
|
The lormalas at the right may also " ; Bl 9
be wsed for converting Centigrade or Diegrees Cent, C° = == (F" 4 40} <=4 Degrees Fahr, F* = 2 (€ - 40) —40
Fahrenheil degrees into the other scale. 4 3
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Linear Conversions
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Millimeters to Inches

- = T
milli- : |
matres 0 L i 2 3 4 : E . 6 | 7 | 8 9
inches
I ] ! | |
o | - | D039837] 007874 o-11811 | Q-16748 0-19685 0-23622 0-27559 0-31486 | 0-35433
10 0-38370 | 0433207 0O-47244 051181 0-56118 Q59055 , O 62992 | 066323 | 0-T0866 074803
20 078740 | 0©-A2677 O0-86614| 0-9065) 0-94488 | 0Q-98425| 102362 7106200 110236 | 114173
30 118110 |  1-22047 | 1-25984 1-20921 1-33858 | 1-37795| 1-41732) 1-45669 1-48606 | 153543
40 157480 161417 165354 1-69291 1-73228| 177165 1-81102| 1-85030 1-88976 | 192913
50 1-96850 | 2-007E7 2-04724 2-0BBET 212698 2 IEEEE1 F 23”2!5 2-24408 |  2-3B348 232283
60 | 2-36220 | 2457 2-440084 2-4B031 251969 | 255905 259843 283780 28717 2-71654
70 275691 | 279528 Z2-83465 | 2-BTA02 2891339 2-95276 2:89213 303150 | 307087 311024
#0 314061 | 3-18853 3-22835 326772 330708 334646 3-38683 342520 348457 | 3-50304
a0 354337 | 358268 382205 368142 3-70079 3-74016| 377853 3-B183D 3-85827 | 3-89764
100 39370 397638 | A4-01578 405512 4-08449 s 53335‘ 417323 d-21250i 4:25197 4-28134
110 4-33071 437008 | 4-40945| 4-44882) 448815 4-62766| 4-E6ES3| A-60630 4-64506T7| 4-68604
120 &-72441 476278 | 4-8031s| a-Bazsz| 4 BSi188| 49126 496063 500000 503837| s-07874
130 511811 515148 | 5-19685 523622 5276649 5-31496 535433 | 65-39370 543307 547744
120 | 55U 566118 5-58085 5-62992 5 66929 5-To866 | 5 TLEO3 578740 5-B267T 5-B6614
150 5-80651 504488 | 598426 | 602362| 606299 E-IDZ:35| 614173 68110 | 6232047 | 6-26834
160 629821 G-33858 6-37795 641732 645665 649606 | 6-53543 G-57480 | B-G1417 6 65354
170 669281 6-73228 6-77165 6-81102 6-B5039 G-8B976 G-92913 696850 700787 704724
180 7 DAGE1 712588 | 716535 7-20472| 724408 T2A346 | 7-32283| V36220 TAMNGT| 74409
180 743011 751868 765806 7535843 7637H0 T-6TT7 771654 7TR5M 779528 78365
200 T 87402 7-91330 785276 788213 B-03150 BOTORT B-11024 B-14981 B-18898 8-22835
210 B26172 §-30709 | 934646 | B-205B3| B-42520 | £-45457 | B-50384 | B 54339 B-53268 | A-62206
220 B 66142 B-70073 | B-74016| B-77953| HB-B1890| §-85827 EB-89764 ) B-B3TY B-97638| 901675
230 | 206512 i o 0aaan 9-13386 817323 921260 825187 5-39134 833071 837008 940945
240 0-44882 G-4BE19 852756 9-566535 9-60630 0 GABET G-58504 o.-72441 8. TG378 9-B0OAE
250 5-84252 5-g8189 9892126 986063 | 10-0000 10-0334 10-0787 101181 101575 10-1969
280 102362 10-2756 103150 103543 103937 104331 10-4724 | 10-5118 10:5512 105906
270 10-6299 | 10-6693 107067 10 TABOQ 10-7874 10 -B268 10-8661 108055 10 5449 10 9843
280 110236 11 0630 11-1024 111417 111811 11 -2208 11-2698 11-2982 | 113386 113780
293 11-4173 114567 114861 115354 11 5748 116142 | 11-6535 116878 11-7323 117717
300 11-8110 11-8304 118893 11 0791 11 BEES 120079 | 12-0472 12-0B68 121260 12 16564
3o 122047 122441 | 122835 12-3228 123622 12 4016 | 12-4409 12-4803 12-5187 12-5591
320 125084 12-6378 | 12-6712 12-7168 1276509 12 7853 12-8346 12-8740 129134 12-9528
330 12-8821 130315 | 130709 131102 131496 1318590 13-2283 13-2677 13-3071 13 3465
320 13-3858 13-4252 | 134646 13-6039 | 13-5433 135827 | 13-6220 136614 13 7008 137402
)
350 l 137785 13-8189 13-B5E3 138978 138370 13-9T64 I 140157 140551 14-0045 | 141339
360 14-1732 | 14-2126 | 142520 142913 14 3307 14 3701 14-4084 14-4438 14-4B82 | 145278
aro 14 5669 | 14-6063 | 146457 14 GABD 147244 147638 14-8031 | 14-8425 14-8818 | 149213
1B0 14 -8606 150000 l 16 0394 150787 15-1181 15-1675 15-1989 | 15-2362 156-2756 15-3160
390 16-3543 | t5-3937 154331 154724 15-5118 15-5512 15 -5906 15-6299 16-6693 16-7087
400 | 15-7480 15-7874 | 15-8268 15-8B661 15-0065 15-5449 159843 16-0236 160630 161024
410 | 161417 T6-1811 16-2208 16-2558 16-2992 16-3386 163780 16-4173 16-4567 | 16-4961
420 | 16-5354 166748 | 16-6142 166635 16-8829 16-7323 169717 16-8110 16-8504 | 16-8898
430 16-8291 16-9685 | 170079 17 0472 17-0866 1797260 | 17-1654 172047 172441 172835
440 1713228 17-3622 1744016 174408 174803 17-5197 l 17-5581 17:-5984 176378 |I 176772
450 17-7165 | 17+788% | 17-7353 17-8346 17-8740 | 17-8134 178528 | 178321 18005 18 0709
460 | 181102 181456 18-1880 | 18-2283 18-2G77 18-3071 18-3465 18-3858 18 4262 18 -diag
470 18-5039 186433 185827 18-8220 188614 | 187008 18-7402 18-7795 18 8189 18-8563
480 18-8976 ¢ 18-8370 | 18 9764 | 18067 150881 | 190945 181339 191732 192126 19-2520
480 19.2913 [ 19:3307 | 19-3701 194094 | 194488 | 19-48B2 ! 195276 | 196669 | 19-B083 | 196457
| 1 ! |
500 19-6850 157244 197638 | 19-8031 19-8425 19-BB19 19-8213 19 -8606 200000 | 200394
510 20-0787 201181 | 20-1575 | 20-1969 202362 20-2758 | 20-350 203543 2003937 20431
520 20-4724 | 205118 | 2006512 | 2005906  20-6288 | 206693 | 20-7087 | 2007480 | 20-TET4 | 20-8268
530 20-8661 | 209055 | 200449 209843 21-0236 210630 211024 211417 211811 | 212205
240 21-2598 | 212992 | 213386 | 213780 | 214173 | 214867 | 21-4861 216354 | 215748 | 216142
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Specifications
Engine Specifications
BModal i L-230 L-285
(IF-100-1] (IF-260-1} [IF-288-1)
Bore 2.165" 2.758" N 2.833"
Stroke 1.660" 2.283" 2.6ar"
Displacement 100 co 283 gg 282 £C
Comprassion Ratio 85t 721 tAciual B2 (Aciual)
Maximum Torgque 505 Ft./Lbs. at 13,6 FI.Lbs. al 12 Fi./Lbs. at
4000 rpm 5600 rpm 5000/5500 rpm
Fuel Consumplion B3 Lbs.fHph 82 Lbs./Hph 74 Lbs /Hph
Under Full Load al 5500 rpm al 5500 rpm al 5000 rpm
Brake H.P./Rpm 4,75 HP at 154 HP al 21.5 HP at
550006000 rpm BOOO rpm GOOG0 mm
Base Mounting Hola B mm M =18 UNC
Cyvlincar Aluminum with Cast Iron _S_IaEue
Connecting Hod Beanng
£ Lpper Naedle
Lewir Noedle
Connecling Red Matarial Forged Steal
Main Bearing = 2 H_&_II-W Duty Ball Bearings
|l gnition Bosch E-120 Bogzh RCP-1 | Bosch SCP-1V
Ignition Coil Internal Coll Bosch Typa PA
Lighiting Coal Mot available 12 Voll, 40 Walt 12 Voll. 75 Watt
Contact Broaker Gap 011" .019" 014" to 018"
Igrition Satting Belom TDG 0E2" to 088" 1107 to 1267 I 118" ta .138™
Spark Plugs
Theread 14 mm, 18 mm
Gap i 018" to 0207 016" to 020" 016" to 020"
Type Baseh Champion Basch | Champaan Bosch
Medum Load W-175-T1 L-87Y BA-240-T-1 L] C O Me240-T-1
Full Load WﬂEE‘ﬁ:Ti L-87Y BA-260-T-1 K-T M-280-T-1
Racing bA-280-T-31 K-57-H M-280-T-31
Battery 12 Volt, 20 Hour Discharge (32 Amp Hour]
Rotation Countar-Clockwisa Viawed From P.T.0. End
Fuel-Ohl Mixture 20:1 11 Ot Ol to 5 Gallons of Gasoling)
Lubricaticn Goed Brand ol Premum Gasoling and Special 2-Cyele Engine Ol ]
Carburator Type HL WH or HR | __WDar HD
Starfer Rawind anly Rewnnd Type, Standard; Electric. Oplional
Rope Material Mylon Myfon Staal
Approx. Weight [Lbs.] 14 28 : 48.5

* —Cam Fully Adwanced

+—Apolins 10 8 currend axial lnn twim.cylinder models. Howewor. on L340/ 7 mogets with serial numbers wp o and iscludng Mo, 14850, and o LR-38E £

xW/2 H O Carbunctors and ooen oigd

tWimleciric atartes nnd lusa carbiurator. aar Fller and axRbest

modiis with serisl pumbers up o and nclueding Mo 20298, 1he ignition seting s 104" @ 124" bolore T.OC

power ratings eplablighad in o

with spocification SAE-J 60T, sxcnal thal products ai

ﬁu-m whan uoed wilth approved carbumionmuifler combinations

6x6\Vonld'com
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L-340 LR-340/2 LR-358/2 LR=440y/2 LE-52C 2
[1F-340-1] [2F-340-1) [ELEHA [2F-aa0-2] PR
3,148" 2.362" 2.550" 2.858" 2933
- 2837" 2362 2 362" 2 382" 2 368
336 cc 338 cc 388 cc 428 o 594 ec
7.8:1 {Actual) 7.5:1 (Actual) T.5:1 [Actual) 7.5:1 {Aciual} 11 5 1
20.2 FL/Lbs 216 Fi.iLbs 25.2 Fi./Lbs 284 Fu/Lbs 36 Fi /Lbs
at BOOO rom at 8250 rpm at 8000 rom at G000 rpm at 5000 rpm
£ B2 Lbg /Hph 75 Lbs /Hph 75 Lbs. /Hph 75 Lbs./Hph B36 Lbs. /Hph
i at 55006000 rom at 6250 rpm at 8250 rpm at G000 rpm at 4500 I'DI_'H
| 23.5 HP at 26 HP at 30 HP at 35 HP at 3256 HF at i
G000 rpm B250 rpm 6250 rpm BTS0 rpm S000 TERTE n
Tie-14 UNC 113 UNC 1
Aluminum wilh Casl lron Sleave
MNeadia
= Meadia
Forged Steel
1 Folier Bearing. 2 Heavy Duty Ball Bearings 2 Heavy Duly Ball Bearings
Bosch SCP-1V : Bosch SCP-2Y Basch SCP-1Y
Bosch Type PA
12 Valt, 75 Wait
014" to 018
118" to 1387 083" to 102%™ + 014" to 018"
18 mm 14 x 1.25 mm Long Reach Type 18 mm
i 016" to 020" 0B to 020" 018" to 020"
Champion Bosch Chamagion Basch ‘Champson
-8 W-240-T-2 N M-225-T-1 KD |
U K-7 W-260-T-2 | NG M-240-T1 K-
K-57-R W-p-T-17 M-567-R
12 Volt. 20 Hour Discharge [32 Amp Hour)
Counter-Clockwise Viewed From P.T.0. End
20:1 [1 O 6l 1o & Gallens of Gasoling)
Good Brand of Preémum Gasoline and Special 2-Cycle Engine 06
_ WD or HD ! WD or HD [ WD or HD WD or HD WD or HO o]
Rewind Type. Standard; Eleciric. Optional Eleciric, W/Emargency Pulley
= Steal Steal Steel Stes Mylon
e 49 7 G2 62 i a5t
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@ JLO Engines

Dimensions, Single and Twin Cylinder Engines

Dimensions

L-230 (IF-250-1)
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. L-295(IF-295-1)
-~ ® __  L-340 (IF-340-1)
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