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VINTAGE INFORMATION

1976 Model Year

Snowmobile Model

340 Cyclone

440 Cyclone

340 Liquifire

440 Liquifire

Serial No. (55,001-70,000) (55,001-70,000) (55,001-70,000) (55,001-70,000)
Code No. (type)* J34FE JA4FE J34LE JA44LE
Engine Manufacturer Kioritz*~* Kioritz** Kioritz** Kioritz* *
Engine Mode! No. 340/22A 440/22A 340/23LC 440/23LC
Reed Valve Reed Valve Reed Valve Reed Valve
1977 Model Year
Snowmobile Model 340 Cyclone 440 Cyclone 340 Liquifire 440 Liquifire

Serial No. (70,001-80,000) (70,001-80,000) (70,001-80,000) (70,001-80,000)
Code No. (type)* J34FF J44FF J34LF J44LF
Engine Manufacturer Kioritz** Kioritz** Kioritz** Kioritz**
Engine Model No. 340/228B 440/22B 340/23ALC 440/23ALC
Reed Valve Reed Valve Reed Valve Reed Valve
1978 Model Year
Snowmobile Model 340 Cyclone 440 Cyclone 340 Liquifire 440 Liquifire
Serial No. (80,001- ) (80,001- ) (80,001- ) (80,001-
Code No. (Type)* J34FG J44FG J34LG J44LG
Engine Manufacturer Kioritz** Kioritz** Kioritz* Kioritz**
Engine Model No. 340/22C 440/22C 340/23 BLC 440/23BLC
Reed Valve Reed Valve Reed Valve Reed Valve

*The first four letters and numbers signify the model number. *'J” indicates the snowmobile family and the next three
numbers or letters the model number. EXAMPLE: J34FE or J34FF is a 340 Cyclone Snowmobile, with a 340
fan-cooled engine. "J34" indicates engine cc; “F”’ meaning fan-cooled. J44LE or J44LF is a Liquifire Snowmobile,
with a 440 liquid-cooled engine. “44L " indicates engine cc; "L meaning liquid-cooled. The last letter signifies year
manufactured. EXAMPLE: “"E"--1976, “"F"=1977 etc.

**Manufactured for John Deere by Kioritz Corp., Japan.

Litho in U.S.A.
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Group 10
SPECIFICATIONS

MACHINE SPECIFICATIONS

FUEL SYSTEM

Capacity ( -80,000) . ...... .. 8 gal. (30.3 1)
Capacity (80,001- ) 6-1/2 gal. (24.6 1)
Mixing Ratio

All Snowmobiles ........ ... ... ... ... ... 50:1
Filters ................ Two located in pickup line
Fuel Pump:

Mikuni Carburetor .. ... ... Impulse-type located

in the inlet line

LIQUID COOLING SYSTEM

Capacity ( -80,001) ... .. 4-1/2 gts. (4.25 1)
Capacity (80,001- ) I 4 qts. (3.78 1)
Type .. ... ... ....... Pressurized system with
centrifugal pump

Engine Temperature Control . . .. .. One thermostat
Pump OQutput ..... ... ... .. 12 U.S. gal. (454 1)
(@ 7250 engine rpm

Coolant Filler Cap . ............... 15 psi (1 bar)

ELECTRICAL SYSTEM

Charge System .. ... ... .. .. Flywheel Alternator
Capacity. .............. ... . ... ... 120 Watts
Ignition System:

340 and 440 Cyclone and

Liguifire ............ ... .. Capacitor Discharge

Litho in U.S.A.

Ignition Timing:
340 and 440 Cyclone and Liquifire

(Engine Running) ............ 0.096 in. BTDC
(2.438 mm)
Electric Start, Optional on Liquifires (70,001-80,000)
and Cyclones (55,001- ) .... 12-Volt DC
POWER TRAIN
340 and 440 Cyclone and
Liquifire .. ............... John Deere (Comet)
Final Drive...................... Enclosed chain
Standard Ratio:
340 Cyclone and Liquifire. . ........ .. 1.86:1
440 Cyclone and Liquifire. ... ... ... .. 1.67:1
Optional Ratio:
340 and 440 Cyclone and
Liquifire . .. ... ... ... ... 2471
2.06:1
Brakes:
340 and 440 Cyclone and
Liquifire .. ....... ... .. ... .... Mechanical disk
Stop Light ... ... ... ... ... .. ... ... Standard
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SUSPENSION

340 and 440 Cyclone

340 and 440 Liquifire

Drive Sprockets ... ...

Track Material:

MACHINE SPECIFICATIONS—Continued

..... Slide rail suspension
..... Slide rail suspension
...... Molded polyethelene

CHASSIS AND BODY

Tunnel and Pan..... .. ........... .. Aluminum
Hood and Console .................. Fiberglass
Windshield .. .................. ... Polycarbonate

Overall Length:

340 and 440 Cyclone ... ............. Rubber 340 and 440 Cyclone and
340 and 440 Liquifire ... ... .......... Rubber Liquifire ................ 104.0 in. (264.2 cm)
Overall Width:
Track Width . ...... .. ... ... 15.5 in. (39.37 cm) 340 and 440 Cyclone and
Track Drive . ... .. ... . ... .. .. .. .. ..... Involute Liquifire .. ................. 39.0 in. (99.0 cm)
Overall Height:
340 and 440 Cyclone and
Liquifire .................. 41.0 in. (104.1 cm)
ENGINE SPECIFICATIONS
Cyclone Snowmobiles
(Serial No. 55,001-70,000)
ltem 340 Cyclone 440 Cyclone
Engine Model KEC 340/22A Reed Valve KEC 440/22A Reed Valve
Manufacturer John Deere (Kioritz)* John Deere (Kioritz)*

Type of Engine
Number of Cylinders
Cyliner Sleeve

Bore (mm)

Stroke (mm)
Displacement (cc)
Compression Ratio
Horsepower

Ignition Type

Ignition Manufacturer
Lighting Coil Output
Carburetor Manufacturer
Carburetor Model No.
Starting System

Two-Stroke, Air-Cooled

Two

Cast-Iron

58

64

339

7.5:1

34 @ 6750 rpm

Capacitor Discharge

Wico

120 Watt

Mikuni

VM 34-83

Recoil Start (12-Volt Electric,
Optional)

Two-Stroke, Air-Cooled

Two

Cast-lron

66

64

438

7.9:1

46 (« 6750 rpm

Capacitor Discharge

Wico

120 Watt

Mikuni

VM 34-84

Recoil Start (12-Volt Electric,
Optional)

*Manufactured for John Deere by Kioritz Corp., Japan

Litho in U.S.A.
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ENGINE SPECIFICATIONS—Continued

Liquifire Snowmobiles

(Serial No. 55,001-70,000)

ltem 340 Liquifire 440 Liquifire
Engine Model KEC 340/23LC Reed Valve KEC 440/23LC Reed Valve
Manufacturer John Deere (Kioritz)* John Deere (Kioritz)*

Type of Engine
Number of Cylinders
Cylinder Sleeve
Bore (mm)

Stroke (mm)
Displacement (cc)
Compression Ratio
Horsepower

Ignition Type
Ignition Manufacturer
Lighting Coil Output

Carburetor Manufacturer

Carburetor Model No.
Starting System

Two-Stroke, Liquid-Cooled

Two

Cast-Iron

58

64

339

7.5:1

45 (@ 7250 rpm

Capacitor Discharge

Wico

120 Watt

Mikuni (Dual)

VM 34-79

Recoil Start (12-Volt Electric,
Optional)

Two-Stroke, Liquid-Cooled

Two

Cast-Iron

66

64

438

7.9:1

55 (@ 7250 rpm

Capacitor Discharge

Wico

120 Watt

Mikuni (Dual)

VM 34-80

Recoil Start (12-Volt Electric,
Optional)

*Manufactured for John Deere by Kioritz Corp., Japan

Cyclone Snowmobiles

(Serial No. 70,001- )
Item 340 Cyclone 440 Cyclone
Engine Model KEC 340/22B Reed Valve KEC 440/22B Reed Valve
Manufacturer John Deere (Kioritz)* John Deere (Kioritz)*

Type of Engine
Number of Cylinders
Cylinder Sleeve
Bore (mm)

Stroke (mm)
Displacement (cc)
Compression Ratio
Horsepower

Ignition Type
Ignition Manufacturer
Lighting Coil Output

Carburetor Manufacturer

Carburetor Model No.
Starting System

Two-Stroke, Air-Cooled

Two

Cast-Iron

58

64

339

6.9:1

34 « 6500 rpm

Capacitor Discharge

Wico

120 Watt

Mikuni

VM34 - 123

Recoil Start (12-Voit Electric,
Optional)

Two-Stroke, Air-Cooled

Two

Cast-Iron

66

64

438

7.2:1

44 @ 6500 rpm

Capacitor Discharge

Wico

120 Watt

Mikuni

VM34 - 124

Recoil Start (12-Volt Electric,
Optional)

*Manufactured for John Deere by Kioritz Corp., Japan

Litho in U.S.A.
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Liquifire Snowmobiles

(Serial No. 70,001- )
Item 340 Liquifire 440 Liquifire
Engine Model KEC 340/23ALC Reed Valve KEC 440/23ALC Reed Valve
Manufacturer John Deere (Kioritz)* John Deere (Kioritz)*

Type of Engine
Number of Cylinders
Cylinder Sleeve

Bore (mm)

Stroke (mm)
Displacement (cc)
Compression Ratio
Horsepower

Ignition Type

Ignition Manufacturer
Lighting Coil Output
Carburetor Manufacturer
Carburetor Model No.
Starting System

Two-Stroke, Liquid-Cooled
Two

Cast-lron

58

64

339

7.2:1

47 (¢ 7250 rpm
Capacitor Discharge
Wico

120 Watt

Mikuni (Dual)

VM34 - 122

Recoil Start (12-Volt

Electric Optional | -80,000])

Two-Stroke, Liguid-Cooled
Two

Cast-lIron

66

64

438

6.7:1

58 @' 7250 rpm
Capacitor Discharge
Wico

120 Watt

Mikuni (Dual)

VM34 - 125

Recoil Start (12-Volt

Electric Optional [ -80,000])

*Manufactured for John Deere by Kioritz Corp., Japan.

BOLT TORQUE CHART

Grade of Bolt SAE-2 SAE-5 SAE-8
Min. Tensile 64,000 105,000 150,000
Strength PSI PSI PSI
Grade Marking
on Bolt O @ Socket or Wrench Size
U.S. Standard U.S. Regular
Bolt U.S. Dec. TORQUE Bolt
Dia. Equiv. IN FOOT POUNDS Head Nut
1/4 | 250 6 10 14 7/16 7/16
5/16 3125 13 20 30 1/2 1/2
3/8 375 23 35 50 9/16 9/16
7/16 4375 35 55 80 5/8 11/16
1/2 .500 55 85 120 3/4 3/4
9/16 5625 75 130 175 13/16 7/8
5/8 625 105 170 240 15/16 15/16
3/4 .750 185 300 425 1-1/8 1-1/8
7/8 875 *160 445 685 1-5/16 1-5/16
1 1.000 250 670 1030 1-1/2 1-1/2

Multiply readings by 12 for inch pound values.

*“B" Grade bolts larger than 3/4-inch are sometimes formed hot rather than cold which accounts for the low-

er recommended torque.

NOTE: Allow a tolerance of plus or minus 10% on all torques given in this chart.

Litho in U.S.A.
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Group 15

TUNE-UP AND ADJUSTMENT

TUNE-UP GUIDE

Operation Specification Reference
*Replace Testing for spark Sec. 40, Group 10
Spark Plugs Champion QN-1

Time Ignition System

Kioritz Engines

Sec. 40, Group 10

0.096 in. BTDC (2.438 mm)
(with engine running)

Select main jet Sec. 30, Group 10
Synchronize the carburetors
Adjust choke slide
Adjust float height
Adjust idle screw

Adjust Carburetor

Adjust air jet
Recondition Clean carburetor and install carburetor kit Sec. 30, Group 10
Carburetor
ADJUSTMENTS
Adjustment Specification Reference

Brake e Section 50, Group 30
Sheave Alignment | Section 50, Group 20
Track Section 60, Group 10

Section 60, Group 12
Skis Section 60, Group 20
Fan Belt | Section 20, Group 15
Coolant Pump Belt | Section 20, Group 30

SPARK PLUG RECOMMENDATION

*The spark plug recommended for use in the 340 and 440 Cyclone and Liquifire Snowmobile engines is a
Champion QN-1 AM54324.

IMPORTANT: For sustained high-speed running, use surface gap plugs N-19V or QN-19V.

Litho in U.S.A.
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Section 20
ENGINE

Group 5
GENERAL INFORMATION
CONTENTS

Page Page
GROUP 5 - GENERAL INFORMATION Inspection . ... ... ... ... ... ... 15-8
Description. . ... ... .. ... 5-3 Assembly ... ... 15-9
Principle of Reed Vaive Engine Operation ...5-4 Assembling Fan Cover ........ ... ... . .. 15-9
Replacing Crankshaft Bearings . ... ... ... 15-9
GROUP 10 - ENGINE ANALYSIS AND Installing Crankshaft.................... 15-9
INSPECTION Installing Pistons and Piston Rings ... .. 15-10

Analysis . ... ... 10-1 Installing Cylinders and Cylinder
Spark Test ........ ... .. ... ..., 10-1 Heads .............. .. ... ... ........ 15-10
Compression Test. ......... ... ... .. .. 10-1 Installing Reed Valve Assembly ........ 15-11
Anaiyzing Causes of Engine Failure . .. .. 10-2 Installing Flywheel . .. ... .. ... ... ... .. 15-11
Diagnosing Malfunctions ... .. ... ... .. .. .. 10-5 Adjusting Fan Belt Tension .......... .. 15-12
Inspection ... ... . 10-7 Installing Exterior Components ....... .. 15-12
Pressure Testing the Engine ..... ... ... .. 10-14 Installing Engine . ... .. ... ... . ... ..... 15-13
Replacing PTO End Bearing Seal .. ... ... 10-15 Checking Ignition Timing................. 15-14

GROUP 15 - FAN-COOLED REED VALVE
ENGINE OVERHAUL

General Information ...... ... .. .. ... .. .. .. 15-1
Removing Engine ........ ... . ... ... ... .. 15-2
Disassembly ... ... ... ... ... ... ... ... 15-3
Removing Exterior Components ... .. ... . 15-4
Checking Crankshaft for Twist ... ... . .. 15-4
Disassembling Fan Cover.. . ... .. ... ... 15-5
Removing Fiywheel ... ... ... ... ... .. .. .. 15-5
Removing Stator Assembly ............. 15-6
Removing Cylinder Heads ........ .. ... 15-6
Checking Crankshaft Runout ... ... ... .. 15-6
Removing Cylinders ... ... ... ... ... .. 15-6
Removing Pistons . ... ... ... ... ... .. ... 15-7
Removing Crankshaft......... ... .. ... 15-7
Reed Valve Service .......... ... ... .. 15-8

Litho in U.S.A.

GROUP 20 - LIQUID-COOLED REED VALVE
ENGINE OVERHAUL
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Disassembly . ....... ... ... .. ... .. .. .. .. .. 20-3
Removing Exterior Components ...... ... 20-4
Removing Coolant Pump and
Flywheel Housing .................... 20-4
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Removing Crankshaft. .. ... ... ... ... .. 20-7
Reed Valve Service ... ... ... ... .. ... 20-8
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PRINCIPLE OF REED VALVE ENGINE OPERATION

Stroke 1 - Power, Exhaust,
Fuel Transfer

Power
NN [ R
B
TN
A od
MI18241N

A—Reed Valves
B—Exhaust Port

C—Transfer Port

Fig. 2-Power Stroke

Slightly before top dead center (TDC), ignition oc-
curs, Fig. 2. Pressure on the burning gases, caused
by combustion, pushes the piston downward. This
action provides power to turn the crankshaft through
the connecting rod.

Before the piston reaches the end of its downward
movement, it exposes the exhaust port (B) and the
transfer port (C). The reed valves (A) remain closed.
The intake (reed valve) and exhaust ports are locat-
ed on opposite sides of the cylinder.

Litho in U.S.A.

Exhaust

M18242N

A—Reed Valves
B—Exhaust Port

C—Transfer Port

Fig. 3-Power Stroke and Exhaust

The exhaust port (B, Fig. 3) is uncovered first. Hot
gases, which are still under pressure from combus-
tion, escape through the open exhaust port.
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PRINCIPLE OF REED VALVE ENGINE
CPERATION—Continued

Fuel Transfer

M18243N

A—Reed Valves
B—Exhaust Port

C—Transfer Port

Fig. 4-Power Stroke and Fuel Transfer

After uncovering the exhaust port (B, Fig. 4), the
fuel transfer port (C), is uncovered. As the piston
moves downward, it exposes the transfer port. The
piston moving downward pressurizes the crankcase.
This pressure holds the reed valves (A) closed and
causes the fuel-air mixture in the crankcase to move
up and out the transfer port (C) into the combustion
chamber. The pressure developed in the crankcase
is only slight pressure, but it is enough to force the
new charge of fuel and air into the combustion
chamber. This new charge also helps to drive out the
remaining exhaust gases.

Litho in U.S.A.

Stroke 2 - Compression, Intake

Compression and Intake

M18244N

C—Transfer Port

A—Reed Valves
B—Exhaust Port

Fig. 5-Compression Stroke and Intake

As the piston moves upward, it closes the transfer
port (C, Fig. 5) and exhaust port (B). Upward move-
ment of the piston creates a partial vacuum (low
pressure) in the crankcase. Atmospheric pressure
forces a new charge of fuel and air from the carbu-
retor through the reed valves, Fig. 9, into the crank-
case.

The piston moves upward, compressing the fuel-
air mixture. Just before the piston reaches TDC, a
spark from the spark plug ignites the mixture, and it
starts to burn. This begins another power stroke.
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Analysing Causes of Engine Failure

The majority of 2-cycle engine failures are due to
excessive heat. Following is a list of the primary
causes of snowmobile engine failure.

Fuel

Because the 2-cycle engine relies on a gasoline-oil
mixture for lubrication, the mixture ratio and the quality
of oil used are very important. The oil must retain its
lubrication properties at extremely high temperatures.
The oil must have an ashless base so it will not cause
deposit build-up from burning with the gasoline.

The gasoline must have a minimum anti-knock
index rating of 92 (Serial No. 55,001-70,000) and 88
(Serial No. 70,001- ) to prevent “knocking” or
“detonation” from high temperatures, high compres-
sion and advanced ignition timing.

Fuel-Air Mixture

Regardless of the quality of fuel used, the fuel-air
mixture must be correct to maintain good, reliable
engine performance.

The high speed main jet on the carburetor is prob-
ably the most common cause of engine failure. Often a
“too lean” fuel mixture will appear to the inexperienced
customer as making his 2-cycle engine run “better.”

A lean fuel-air mixture also can be caused by air
leakage at the following points:

Between crankcase halves

Around crankshaft seals

Between intake manifold and engine
Between carburetor and intake manifold

rPon =

Dirt

The silencer used on the snowmobile is not intended
to filter incoming air. The snowmobile is designed to
operate on clean snow-covered areas, not in dirty,
dusty conditions. Operation in conditions other than
snow is not recommended.

Litho in U.S.A.

Pistons coming from a snowmobile engine which
has been run in dirt appear shot-peened. This type of
failure is considered non-warranty, because the
snowmobile was not designed for use under these
conditions.

Ignition Timing

Overadvanced timing causes combustion tempera-
tures to rise to the detrimental point. Overadvanced
timing also causes “knocking” or “detonation.”

Retarded timing can cause excessive heat in the
exhaust port area of the cylinder.

Spark Plugs

Champion QN-1 spark plugs are recommended for
use in the John Deere snowmobiles with CD ignition. It
is an extremely cold plug.

IMPORTANT: For sustained high-speed run-
ning, use surface gap plugs QN-19V or N-19V.

it is important that the spark plug be properly seated
with its gasket against the cylinder head. If not, the
spark plug can run hot due to improper heat conduction
to the cylinder head and cooling fins.

Heat

Although excessive heat can be attributed to most of
the preceding causes of engine failure, lack of cooling
on the engine exterior is also an important factor to
consider when viewing an engine damaged from ex-
cessive heat.

Lack of engine cooling can be caused by one of the
following:

1. Snow-plugged louvers in the hood

Dirty or damaged cylinder or cylinder head cool-
ing fins

Damaged cooling fan

Slipping fan belt or coolant pump belt

Broken fan belt or coolant pump belt
Operating in “hot” weather

Plugged or restricted exhaust system

Liquid cooling system low on coolant.
Thermostat inoperative (liquid cooled system).

n
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DIAGNOSING MALFUNCTIONS

Engine Engine Will Not idle Properly

Engine Will Not Start Carburetor idle adjustments incorrect.

Carburetor and/or fuel pump faulty. Air screw on carburetor not adjusted.

Spark plugs faulty. Head gasket leaking.

Fuel lines obstructed. Fuel mixture incorrect.

Head gasket leaking. Crankshaft seal leaking.

Electrical connections loose. Impulse tube to fuel pump obstructed or leaking.
Engine Starts With Difficulty Engine Misses At High Speeds

Carburetor out of adjustment. Ignition out of time.

Choke not functioning properly. Fuel pump faulty.

Spark plugs fouled. Head gasket leaking.

Ignition coil weak. Ignition coil weak.

Fuel mixture incorrect. Incorrect main jet in carburetor.

Ignition out of time. Impulse tube to fuel pump obstructed or leaking.

Water in fuel system. Engine Overheated

Faulty reed valve. Wrong main jet in carburetor.
Engine Won't Crank Ignition out of time.

Piston seized. Air leak in intake system or crankcase.

Crankshaft seized to bearings. Coolant pump drive beit broken or slipping.

Connecting rod broken. Coolant pump damaged.

Faulty recoil starter. Coolant leak in cooling system.

Cooling fan drive belt broken or slipping.
Cooling fins obstructed or damaged.

Cooling fan broken or damaged.

Litho in U.S.A.
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DIAGNOSING MALFUNCTIONS—Continued

Engine—Continued

Engine Runs Rough and Smokes

Improper fuel mixture.
Choke plunger not seated.
Muffler obstructed.

Water in fuel.

Engine Kicks Back and Backfires

Ignition out of time.

Engine Loses Power or Acceleration

Carburetor out of adjustment.
Engine overheating.

Ignition out of time.

Ignition coil weak.

Fuel mixture incorrect.

Muffler obstructed.

Reed valves not closing properly.
Running on one cylinder.

Restricted in-line fuel filter.

Litho in U.S.A.

Recoil Starter
Pawls Not Extending When Rope Is Pulled

Friction spring broken allowing friction plate to ro-
tate.

Retaining nut loose.

Pawls Not Returning When Rope ls Released

Return spring broken.
Return spring not assembled properly.

Rope Not Returning

Main spring broken or unhooked.

No lubrication between friction plate and washer.
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3. Lower the hone to the point where the lower end
extends 1/2t0 3/4 inch (1.2 cmto 1.9 cm) past the end
of the cylinder.

4. Rotate the adjusting nut on the hone until the
stones come in contact with the cylinder wall at the
narrowest point.

5. Turn the hone by hand. If you cannot turn it, the
hone is too tight. Loosen hone until it can be turned by
hand.

M12163N

Fig. 17-Honing the Cylinder

6. Start the drill. Move the hone up and down in the
cylinder approximately 40 cycies per minute, Fig. 17.
Follow the hone manufacturer's recommendations.

NOTE: Some hones require oil and some will not
work with even a small amount of oil on the cylinder
wall.

7. Check the diameter of the cylinder regularly dur-

ing honing. (Stop the drill before measuring and re-
move the hone from the cylinder.)

Litho in U.S.A.

8. When the cylinder is approximately 0.002-inch
(0.050 mm) within the desired bore specification,
change to a less coarse stone (AMMCO-3954) and
finish the bore. Finish should not be smooth, but have a
45-degree cross-hatch pattern.

M12164N

Fig. 18-Rounding Edges of Ports

9. After reboring, remove any burrs that may have
formed at edges of all ports. Use a pencil grinder or
emery cloth and just round the edges of the ports, Fig.
18.

IMPORTANT: Be careful when rounding the
ports. Take off only enough to allow the rings to
pass the port freely. If the port is rounded too
much, hot exhaust gases may blow by the rings on
the piston down-stroke, burning the rings.

10. Clean the cylinder thoroughly. Use soap, warm
water and clean rags. Clean the cylinder wall for a
“white glove” inspection. A clean white rag should not
show soil from the cylinder wall.

IMPORTANT: DO NOT use solvent or gasoline
because these fluids only wash all the oil from the
cylinder wall. They do not remove metal particles
produced during honing.

11. Dry the cylinder and coat it with 2-cycle engine
oil.
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Fan-Cooled Reed Valve Engine Overhaul 15-3

M18270N

Litho in U.S.A.

DISASSEMBLY

1—Piston

2—Rings

3—Cylinder Base Gasket
4—Cylinder

5—Head Gasket
6—Cylinder Head

7—Nut

8—Special Long Nut
9—Upper Crankcase Half
10—Dowel

11—Bearing Retaining Clip
12—Circlip

13—Connecting Rod Needle Bearings
14—Piston Pin

15—Crankshaft Assembly
16—Woodruff Key

17—Crankshaft Bearing (fan end)
18—O0il Seal (fan end)
19—Washer

20—Lock Washer

21—Nut

22—l ower Crankcase Half
23—Crankshaft Bearing (PTO end)
24—0il Seal (PTO end)

25—PTO Seal Guard

Fig. 5-Exploded View of Fan-Cooled Reed Valve Engine










































Snowmobiles

Engine 20

SM-2108 (Aug-77) Liquid-Cooled Reed Valve Engine Overhaul 20-3

DISASSEMBLY

M20913
A—lLower Crankcase Half J —Crankshaft Assembly
B—Dowel K—Circlip
C—Nut L —Piston Pin
D—Lock Washer M—Connecting Rod Needle Bearings
E—Washer N—Crankshaft Bearing (PTO end)
F —Oil Seal (pump end) 0O—Shim
G—Bearing Retaining Clip P —O0il Seal (PTO end)
H—Crankshaft Bearing (pump end) Q—Upper Crankcase Half
| —Woodruff Key R—Filler Cap

S —Filler Cap Packing

Fig. 6-Exploded View of Liquid-Cooled Engine

Litho in U.S.A.

T —Top Tank

U —Gasket

V —Thermostat

W —Gasket

X —Cylinder Head

Y —Cylinder Head Gasket

Z —Cylinder
AA—Cylinder Base Gasket
BB—Piston Rings
CC—Piston

DD—Oil Seal Protector
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25-6 Recoil Starters

Snowmobiles
SM-2108 (Aug-77)

NOTE: It may be necessary to heat end of rope
with a match to fuse strands (see inset, Fig. 16). This
will enable rope to be threaded easily through rope
guide and handle.

Insert end of rope through rope guide in firewall
and handle. Tie a knot in rope and pull knot into han-
dle. Check operation of recoil starter.

Pawls should extend when rope is pulled and re-

tract when rope is released. Rope should recoil
sharply back into case.

Litho in U.S.A.
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-80,000) 30-1

Snowmobiles

SM-2108 (Aug-77) Liquid-Cooling System (

Group 30
LIQUID-COOLING SYSTEM

-80,000) |

(Serial No.

GENERAL INFORMATION

M166€6N

A—Heat Exchangers
B—To Coolant Temperature Gauge
C—Thermostat

D—Bypass Hose
E—Coolant Pump
F—Coolant Recovery Container

Fig. 1-Schematic View of Liquid-Cooling System

The liquid-cooling system, Fig. 1, is a pressurized,
thermostatically controlled system, having a centrifu-
gal pump (E) and one thermostat (C). Capacity of the
cooling system is approximately 4-1/2 quarts (4.25 1.
Temperature is controlled by the thermostat (C) lo-
cated in the engine top filler tank. A bypass hose (D)
from the engine top filler tank to the centrifugal pump
insures fast engine warm-up and provides more uni-
form cooling temperature through-out the engine dur-
ing the warm-up period.

The filler cap is equipped with a pressure valve
that is set to release when cooling system pressure
reaches 15 pounds-per-square-inch (psi).

CAUTION: Do not remove the filler cap

until the system has had sufficient time to
cool. Then, loosen cap to relieve pressure before
removing it.

Litho in U.S.A.

The centrifugal-type coolant pump is attached to
the engine and is driven by a belt. Pump output is 12
gpm (gallons-per-minute) at 7250 engine rpm. The
thermostat used in conjunction with the centrifugal
pump and fixed bypass, regulates the flow of coolant
through the cooling system.

During the warm-up period, the thermostat *emains
closed and directs the coolant through the bypass
system which recirculates coolant in the engine, thus
resulting in a uniform and quicker warm-up period.

When the engine reaches operating temperature
(approximately 144°F [61°C]) the thermostat opens,
admitting heated coolant to the heat exchangers in
the tunnel. The system relies on snow against the
exchangers for cooling. Proper engine operating tem-
perature is then maintained by the thermostat.
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Engine 20

Liquid-Cooling System (80,001- ) 32-1

Group 32

LIQUID-COOLING SYSTEM (Serial No. 80,001- )
GENERAL INFORMATION

M22251

C—Thermostat
D—By-pass Hose

A—Heat Exchanger
B—Temperature Gauge Lead

E—Coolant Pump
F—Coolant Recovery Tank

G—Radiator

Fig. 1-Schematic View of Liquid-Cooling System

The liquid-cooling system, Fig. 1, is a pressurized
thermostatically-controlled system, having a centrifu-
gal pump (E) and one thermostat (C). Capacity of the
system is approximately 4 quarts (3.78 l). Temperature
is controlled by the thermostat (C).

The filler cap has a pressure relief valve that re-
leases when cooling system pressure reaches 15 psi.

The pump (E) is attached to the engine and driven
by a belt. Pump output is 12 gallons-per-minute at
7250 engine rpm.

During the warm-up period, the thermostat remains
closed to divert coolant through the by-pass hose (D)
and recirculate the coolant in the engine. This provides
a uniform and quicker warm-up period.

Litho in U.S.A.

When the engine reaches operating temperature
(approximately 144°F (61°C) ), the thermostat opens to
allow coolant through the radiator and heat exchanger.
Cool air passing through the radiator and snow against
the heat exchanger cools the coolant. Proper engine
operating temperature is maintained by the thermostat.

IMPORTANT: Running on hard-packed snow or
ice or pulling loads may cause overheating. If
coolant temperature gauge goes into the red zone,
reduce load and immediately run in loose snow or
shut off engine.

If the engine overheats slightly, coolant will run out
through the overflow tube to the coolant recovery tank
(F). It will be redrawn back into the cooling system
when the engine cools down.
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Engine 20
Specifications  35-1

Group 35

SPECIFICATIONS

SPECIFICATIONS

New Part Dimension

ltem 340 Cyclone 440 Cyclone Wear Tolerance
Cylinder Bore 2.2843 in. to 2.2850 in.| 2.5998 in. to 2.6006 in.| 0.005 in.
(58.00 to 58.01 mm) (66.03 to 66.05 mm) (0.127 mm)
Connecting Rod 0.8664 in. to 0.8669 in.} 0.8664 in. to 0.8669 in.| 0.0008 in.
Small End (22.00 to 22.01 mm) (22.00 to 22.01 mm) (0.0203 mm)

Connecting Rod
Side Clearance

0.0078 in. to 0.0118 in.

{(0.198 to 0.298 mm)

0.0078 in. to 0.0118 in.

(0.198 to 0.298 mm)

Crankshaft Runout

0.0008 in. to 0.0020 in.

(0.020 to 0.050 mm)

0.0008 in. to 0.0020 in.

(0.020 to 0.050 mm)

Crankshaft Twist

0.003 in. (0.076 mm)
off TDC

Crankshaft End
Play

0.0098 in. to 0.0197 in.

(0.249 to 0.500 mm)

0.0098 in. to 0.0197 in.

(0.249 to 0.500 mm)

Piston at Top Land

2.2699 in. to 2.2711 in.

(57.65 to 57.69 mm)

2.5850 in. to 2.5858 in.

(65.66 to 65.68 mm)

Piston at Skirt (0.255 in.* 2.2780 in. to 2.2787 in.| 2.5929 in. to 2.5937 in.| 0.008 in.
[6.5 mm] up from bottom) (57.86 to 57.87 mm) (65.86 to 65.88 mm) (0.203 mm)
Piston Pin Bore 0.7084 in. to 0.7087 in.| 0.7084 in. to 0.7087 in.| ----
(17.00 to 18.00 mm) (17.99 to 18.00 mm)
Piston Pin 0.7083 in. to 0.7087 in.| 0.7083 in. to 0.7087 in.| ----
(17.99 to 18.00 mm) (17.99 to 18.00 mm)
Ring Groove Clearance (Top) 0.0012 in. to 0.0028 in.| 0.0012 in. to 0.0028 in.}] +0.004 in.
(0.030 to 0.071 mm) (0.030 to 0.071 mm) (0.102 mm)
Ring Groove Clearance (Bottom) 0.0012 in. to 0.0028 in.] 0.0012 in. to 0.0028 in.| +0.004 in.
(0.030 to 0.071 mm) (0.030 to 0.071 mm) (0.102 mm)

Crankshaft O.D. (PTO) End

30 mm

30 mm

| *0.001 inch (0.0254 mm) oversize pistons are available for service.

Litho in U.S.A.
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SPECIFICATIONS—Continued

New Part Dimension

Item 340 Liquifire 440 Liquifire Wear Tolerance
Cylinder Bore 2.2843 in. to 2.2850 in. [2.5990 in. to 2.6000 in. |0.005 in.
(58.02 to 58.03 mm) (66.02 to 66.04 mm) (0.127 mm})
Connecting Rod Small End 0.9058 in. to 0.9063 in. [0.9058 in. to 0.9063 in. |0.0008 in.
(23.00 to 23.02 mm) (23.00 to 23.02 mm) (0.0203 mm)

Connecting Rod Side
Clearance

0.0078 in. to 0.0118 in.
(0.198 to 0.298 mm)

0.0078 in. to 0.0118 in.
(0.198 to 0.298 mm)

Crankshaft Runout

0.0008 in. to 0.0020 in.
(0.020 to 0.050 mm)

0.0008 in. to 0.0020 in.
(0.020 to 0.050 mm)

Crankshaft Twist

0.003 in. (0.076 mm)
off TDC

Crankshaft End Play

0.0079 in. to 0.0197 in.
(0.201 to 0.500 mm)

0.0079 in. to 0.0197 in.
(0.201 to 0.500 mm)

Piston at Top Land

2.2699 in. to 2.2711 in.
(57.65 to 57.69 mm)

2.5850 in. to 2.5858 in.
(65.66 to 65.68 mm)

Piston at Skirt (0.020 in. 2.2780 in. to 2.2787 in. [ 2.5929 in. to 2.5937 in. |{0.008 in.
[6.5 mm] from bottom) (57.86 to 57.87 mm) (65.86 to 65.88 mm) (0.203 mm)
Piston Pin Bore 0.7084 in. to 0.7087 in. | 0.7084 in. to 0.7087 in. | ----

(17.99 to 18.00 mm) (17.99 to 18.00 mm)
Piston Pin 0.7083 in. to 0.7087 in. [ 0.7083 in. to 0.7087 in. |----

(17.99 to 18.00 mm) (17.99 to 18.00 mm)
Ring Groove Clearance 0.0012 in. to 0.0028 in. | 0.0012 in. to 0.0028 in. | +0.004 in.
(Top) (0.030 to 0.071 mm) (0.030 to 0.071 mm) (0.102 mm)
Ring Groove Clearance 0.0012 in. to 0.0028 in. | 0.0012 in. to 0.0028 in. | +0.004 in.
(Bottom) (0.030 to 0.071 mm) (0.030 to 0.071 mm) (0.102 mm)

Ring End Gap

0.012 in. to 0.016 in.
(0.305 mm to 0.406 mm)

0.012 in. to 0.016 in.
(0.305 mm to 0.406 mm)

Crankshaft O.D. (PTQO) End

30 mm

30 mm

Litho in U.S.A.
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20

Specifications  35-3

TORQUE FOR HARDWARE

Torque

Location

Crankcase . . ... . ..

Cyclone

15 to 18 ft-Ibs
(20 to 24 Nm)

Liquifire

15 to 18 ft-Ibs
(20 to 24 Nm)

Cylinder-to-Crankcase ........................

15 to 18 ft-lbs
(20 to 24 Nm)

15 to 18 ft-Ibs
(20 to 24 Nm)

Cylinder Head ... ... .. ... ... . ......... ..

11.5 to 14.5 ft-Ibs
(15.6 to 19.7 Nm)

21 to 23 ft-lbs
(28 to 31 Nm)

5.5 to 6.5 ft-Ibs
(6.8 to 8.8 Nm)

14 to 16 ft-Ibs
(18 to 21 Nm)

See page 20-15-11

13 to 14 ft-lbs
(17 to 18 Nm)

See page 20-20-11

Intake and Exhaust Manifold . .................

10 to 12 ft-lbs
(13 to 16 Nm)

10 to 12 ft-lbs
(13 to 16 Nm)

Flywheel-to-Crankshaft . ... ... ... ... ... .. ...... 60 ft-lbs 60 ft-lbs
(81 Nm) (81 Nm)
Fan Puliey Retaining Nut ... ... .. ... ... ..., 28 to 31 ft-lbs ----
(38 to 42 Nm) -
Spark Plug ... ... ... . ... 14 ft-lbs 14 ft-Ibs
(19 Nm) (19 Nm)

Litho in U.S.A.
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PRINCIPLE OF OPERATION

MI18207N

A—Impulse Line

B—Engine Crankcase

C—Fuel Pump-To-Carburetor Line
D—Carburetor

E—Silencer

F—Vent Line

G—Fuel Tank

H—Screen

| —Fuel Line to Fuel Pump
J —Fuel Shut-Off Valve (
K—In-Line Fuel Filter
L—Fuel Pump

-80,000)

Fig. 1-Fuel System

The fuel system, Fig. 1, consists of a fuel tank, fuel
lines, fuel shut-off valve (Serial No. -80,000),
in-line fuel filter, fuel pump and carburetor.

Gasoline must be mixed with a good quality oil that
is suitable for use in 2-cycle, air cooled, snowmobile
engines. See page 10-20-1 for gasoline and fuel
specifications. The oil in the fuel is the only lubrication
the engine receives.

IMPORTANT: Too lean a fuel mixture starves
the engine of lubrication and causes severe engine
damage.

The plastic fuel tank has a fuel gauge-type cap. A
spill ledge prevents fuel from spilling onto the seat. The
fuel pickup line in the tank has a screen.

The nylon screen in the in-line filter has a self-
cleaning action. Pulsation of the screen shakes loose
contamination such as dirt, rust and small fibers. Loose
contamination collects at the base of the cone.

Litho in U.S.A.

The chart below shows the Serial No., Snowmobile
Mode! and carburetor number used.

Serial No. (55,001 to 70,000)

SNOWMOBILE MIKUNI JOHN DEERE
MODEL CARBURETOR PART NO.
340 Cyclone  VM34-83 AMS53950
440 Cyclone  VM34-84 AM53951
340 Liquifire ~ VM34-79 (2 used) AM53806
440 Liquifire  VM34-80 (2 used) AM53808

Serial No. (70,001 and up)

SNOWMOBILE MIKUNI JOHN DEERE
MODEL CARBURETOR PART NO.
340 Cyclone VM34-123 AM54243
440 Cyclone VM34-124 AM54244
340 Liquifire VM34-122 (2 used) AMb54242
440 Liquifire VM34-125 (2 used) AM54245
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DIAGNOSING MALFUNCTIONS

Carburetor Too Rich Carburetor Too Lean
Float level incorrect. in-line fuel filter plugged or restricted.
Dirt under inlet needle valve. Dirty fuel pickup strainer in fuel tank.
Silencer restricted. Debris on top of needle valve.
Wrong main jet. Fuel pump impulse lined plugged.
Choke system adjusted incorrectly. Hole in fuel impulse line.
Jet needle clip positioned incorrectly. Jet needle clip positioned incorrectly.
Air jet restricted. Wrong main jet.

Faulty fuel pump.

Pinched fuel lines.

Hole in intake silencer boot.

Head gasket leaking.

Operating with air intake silencer removed.

Air leakage at carburetor mounting gasket, heat
spacer gasket or intake manifold gaskets.

Air leakage at crankshaft seals or crankcase mat-
ing surfaces.

Litho in U.S.A.
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IDENTIFYING LEAN OR RICH CARBURETOR MIXTURES

There is no substitute for experience in recognizing whether an engine is running rich or lean. The following list of
symptoms will aid in determining rich and lean conditions.

When the fuel mixture is fean, the following conditions may be present:

1. The engine heats rapidly and overheating is common under load.

2. Performance improves when the choke is applied.

3. Acceleration is slow; “flat spots” are also noted.

4. Inside exhaust ball joints are pale or white in color.

5. Engine rpm fluctuates at full throttle running.

6. Lack of power is evident.

NOTE: When the main jet is just slightly lean, the engine will run better when cold and lose power as it heats up.
When the fuel mixture is too rich, the following conditions may be present:
1. Exhaust noise is dull or muted and intermittent.

2. Excessive exhaust smoke is more visible as throttle is advanced.

3. Spark plug fouling.

4. Engine misses under load.

5. Condition should worsen when the choke is applied.

6. As engine heats up, condition becomes worse.

Litho in U.S.A.
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Group 10
MIKUNI CARBURETOR

GENERAL INFORMATION

M16540
1—Mixing Chamber Cap 9—Washer 17—Gasket 25—Float (2 used)
2—Throttle Valve Spring 10—Choke Plunger 18—Baffle Plate 26—Ring
3—Plate 11—Needle Jet 19—Mount 27—Main Jet
4—E-Ring 12—Air Screw 20—Pilot Jet 28—Washer
5—dJet Needle 13—Air Screw Spring 21—Washer 29—Drain Plug
6—Throttie Valve 14—Vent Tube 22—Needle Valve 30—Plate
7—Choke Plunger Cap 15—Throttle Stop Screw 23—Float Arm Pin 31—Screw
8—Choke Plunger Spring 16—Stop Screw Spring 24—Float Arm 32—Air Jet
Fig. 1-Exploded View of Mikuni Carburetor
The Mikuni Carburetor, Fig. 1, is a twin-float, fixed- Float System

jet, throttle-valve carburetor. It consists of four sys-
tems: The choke system, float system, pilot system
and main system.

The float system consists of two independent floats
and a needle valve. This system maintains fuel at a
constant level in the float chamber. A baffle plate is

used to prevent rippling of the fuel during varying en-
Choke SyStem gine speeds or when fraveling over rough terrain.

The choke system consists of the starter jet and
choke plunger. This system eliminates the need for a
choke apparatus in the carburetor bore, thereby in-
creasing efficiency and making rapid acceleration
possible.

Litho in U.S.A.
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SEA LEVEL AND ALTITUDE CHARTS
Cyclone and Liquifire Snowmobiles
(Serial No. 55,001-70,000)

ITEM 340 CYCLONE 440 CYCLONE 340 LIQUIFIRE 440 LIQUIFIRE

Sea Level 8,000 to Sea Level 8,000 to Sea Level 8,000 to Sea Level 8,000 to
Altitude to 12,000 fi. to 12,000 ft. to 12,000 ft. to 12,000 ft.
2000 ft. (1138.4 to 2000 ft. (1138.4 to 2000 ft. (1138.4 to 2000 ft. (1138.4 to
(609.6 m) | 3657.6 m) (609.6 m) | 3657.6 m) | (609.6 m) | 3657.6 m) | (609.6 m) | 3657.6 m)
Main Jet No. 370* 320 410* 320 180* 170 200 160
Jet Needle 6FL14-2** | 6FL14-2**| 6FL14-2** | 6FL14-2**| 6DH3-4** | 6DH3-4** | 6DH3-3** | 6DH3-3**
Needle Jet Q-0 P-8 Q-0 Q-0 0-8 0-8 P-0 P-0
Throttle Valve 2.5 1.5 3.0 2.5 2.0 1.0 2.5 1.0
Pilot Jet No. 20 15 20 20 45 25 40 25
Air Screw (turns)| 1 Open 2 Open 1 Open 1 Open 2 Open 1 Open 1-1/2 Open| 1-1/2 Open
Idle Speed (rpm)| 1800-2400| 3000 1800-2400 | 1800-2400| 1800-2400{ 3000 1800-2400 | 1800-2400

*Factory Installed.

**Example 6FL14-2. The last number (2) indicates the E-ring position on the jet needle, that is, the 2nd groove down from the

top.
340 Cyclone Snowmobile (Serial No. 70,001- )
Sea Level 2000 to 4000 to 6000 to 8000-
ltem to 4000 ft. 6000 ft. 8000 ft. 10000 ft.
2000 ft. (609.6 to (1219.2 to (1828.8 to (2438.4 to
(609.6 m) 1219.2 m) 1828.8 m) 2438.4 m) 3048 m)
Main Jet 400 370 320 310 270
Jet Needle BFL14-3* 6FL14-3* 6FL14-4* 6FL14-3* 6DH7-5*
Needle Jet Q-0 Q-0 Q-0 Q-0 P-6
Throttle Valve 2.0 2.0 2.0 2.0 15
Pilot Jet 20 20 20 20 20
Air Screw (turns) 2.0 2.0 1.5 15 1.5
idle Speed (rpm) 1800-2200 1800-2200 1800-2200 1800-2200 3000
440 Cyclone Snowmobile (Serial No. 70,001- )
Sea Level 2000 to 4000 to 6000 to 8000-
item to 4000 ft. 6000 ft. 8000 ft. 10000 ft.
2000 ft. (609.6 to (1219.2 to (1828.8 10 (2438.4 to
(609.6 m) 1219.2 m) 1828.8 m) 2438.4 m) 3048 m)
Main Jet 420 400 370 360 350
Jet Needle 6FL14-3* 6FL14-3* 6FL14-4* BFL14-4* 6FL14-4*
Needle Jet p-2 P-2 P-2 P-2 P-2
Throttle Valve 2.0 2.0 2.0 2.0 2.0
Pilot Jet 30 30 30 30 30
Air Screw (turns) 2.0 2.0 2.0 2.0 25
Idle Speed (rpm) 1800-2200 1800-2200 1800-2200 1800-2200 1800-2200

*L ast number indicates position of E-ring on the jet needle.
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340 Liquifire Snowmobile (Serial No. 70,001- )
Sea Level 2000 to 4000 to 6000 to 8000-
Item to 4000 ft. 6000 ft. 8000 ft. 10000 ft.
2000 ft. (609.6 to (1219.2 to (1828.8 to (2438.4 to
(609.6 m) 1219.2 m) 1828.8 m) 2438.4 m) 3048 m)
Main Jet 210 190 180 170 160
Jet Needle 6DH3-4* 6DH3-4* 6DH3-4* 6DH3-4* 6DP1-4*
Needle Jet 0-6 0-6 0-6 0-6 0-6
Throttle Valve 2.0 2.0 1.5 1.5 1.0
Pilot Jet 40 40 40 40 25
Air Screw (turns) 1 1.5 1 2 2
Idle Speed (rpm) 1800-2200 1800-2200 1800-2200 1800-2200 3000
440 Liquifire Snowmobile (Serial No. 70,001- )
Sea Level 2000 to 4000 to 6000 to 8000-
Item to 4000 ft. 6000 ft. 8000 ft. 10000 ft.
2000 ft. (609.6 to (1219.2 to (1828.8 to (2438.4 to
(609.6 m) 1219.2 m) 1828.8 m) 2438.4 m) 3048 m)
Main Jet 220 220 210 200 200
Jet Needle 6DH4-4* 6DH4-3* 6DH8-2* 6DH8-2* 6DH7-3*
Needle Jet P-0 P-0 P-0 P-0 P-2
Throttle Valve 2.0 2.0 2.0 1.5 1.0
Pilot Jet 30 30 30 30 25
Air Screw (turns) 1.5 1.5 1.0 1.0 1.5
Idle Speed (rpm) 1800-2200 1800-2200 1800-2200 1800-2200 1800-2200

*Last number indicates position of E-ring on the jet needle.
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TUNING COMPONENTS
MAIN JETS JET NEEDLES* THROTTLE VALVES - 36 MM
MIKUNI JOHN JOHN MIKUNI JOHN
4/042- DEERE NO. MIKUNI NO. DEERE NO. VM36/39 DEERE NO.
LEAN 6DH3 M65354 RICH
70 M66899 6DH2 M66656 0.5 M66884
75 M66900 6FL14 M66422 1.0 M66885
80 M66901 6DP1 M66926 1.5 M66886
85 M66902 6DH7 M66927 2.0 M66887
90 M66903 6DH4 M66928 2.5 M66658
95 M66904 6DP5 M66941 3.0 M66888
100 M66905 35 M66889
110 M66906 LEAN
120 M65336 NEEDLE JETS
130 M65335 PILOT JETS
140 M65332 MIKUNI JOHN
150 M65333 VM34/05 DEERE NO. MIKUNI JOHN
160 M65334 VM22/210 DEERE NO.
170 M65468 LEAN
180 M65469 0-0 M66890 LEAN
190 M65470 0-2 M66891 #15 M66912
200 M65471 0-4 M66892 #17.5 M66913
210 M65472 0-6 M66893 #20 M66745
220 M65852 0-8 M66739 #25 M66929
230 M65882 #30 M66844
240 M65853 P-0 M65340 #35 M66914
250 M65854 P-2 M66845 #40 M65355
260 M65855 P-4 M66894 #45 M66746
270 M65883 P-6 M66741 #50 M66663
280 M65884 P-8 M66895 #55 M66672
290 M66324 #60 M66915
300 M66325 Q-0 M66740 RICH
310 M66326 Q-2 M66896
320 M66327 Q-4 Me6897
330 M66328 Q-6 M66898 AIR JETS
340 M66329 Q-8 M66916
350 M66330 RICH MIKUNI JOHN
360 M66331 B8S30/97 DEERE NO.
370 M66332
380 M66333 THROTTLE VALVES - 34 MM LEAN
390 M66334 0.5 M66499
400 M66335 MIKUNI JOHN 0.6 M66917
410 M66336 VM34/110 DEERE NO. 07 M66033
420 M66497 0.8 M66918
430 M66498 RICH 0.9 M66919
440 M66500 0.5 M66880 1.0 M66920
450 M66824 1.0 M66881 1.2 M66921
460 M66907 1.5 M66882 1.4 M66922
470 M66908 2.0 M66344 16 M66923
480 M66909 25 M66743 1.8 M66924
490 M66910 3.0 M66744 2.0 M66925
500 M66911 35 M66883 RICH
RICH LEAN

*Lean to Rich information not available at this time.
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TUNING COMPONENTS—Continued

Litho in U.S.A.

MAIN JET NEEDLE JET
AMBIENT JET FUEL AMBIENT JET FUEL
TEMP | ALTITUDE | sizE | mixTuRE TEMP | ALTITUDE | sizEé | MixTuRE
HoT | HiGHALT. | 75 LEAN HOT | HiIGHALT. | 02 LEAN
100 0-4
150 0-6
200 0-8
250 p-2
M22340 300 Pt
350 6
400 M223843 o8
450 COLD | SEALEVEL | Q-0 RICH
COLD | SEALEVEL | 500 RICH
JET NEEDLE
THROTTLE VALVE
NEEDLE
THROTTLE AMBIENT cupP FUEL
AMBIENT VALVE | FUEL a TEMP |ALTITUDE | POSITION | MIXTURE]
TEMP | ALTITUDE [ cuTAWAY | MIXTURE
HOT |HIGH ALT.
COLD | HIGH ALT. 5 RICH LEAN
1.0
15
2.0
25
3.0
35
M22341 L
M22344
2345 RICH
HOT SEA LEVEL] cop |sea LEVEL M2
AlR SCREW PILOT JET
AMBIENT TURNS | FUEL
AMBIENT JET FUEL
TEMP.
% EMP. | ALTITUDE [ OPEN | MIXTURE TEMP | ALTiTupe | sizE | MIxTURE
HOT | MIGHALT. | 2.1/2 LEAN HOT JHiGRALT e LEAN
2
M22342 1-1/2 25
30
! 35
COLD |SEALEVEL | 12 RICH
M22346 40
45
50
55
coLd |SEALEVEL | &0 RICH
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Fuel Pump

Testing Fuel Pump
1. Disconnect impulse line from fuel pump.

2. Use a short piece of fuel line to connect a pres-
sure gauge to the impulse side of fuel pump.

3. Pressurize to 5 or 6 psi (0.34 or 0.41 bar) (0.35 or
0.42 kg/cm?) and observe gauge. Pressure should not
drop.

4. If the pressure drops, replace the fuel pump.

Inspecting Fuel Pump

To inspect fuel pump, separate the castings shown,
Fig. 3 or Fig. 4. Check valves (A) should not be bent or
have foreign matter holding them off their seat. There
should be no liquid in the impulse cavity (B). All parts
must be clean and not discolored.

If any components are damaged, the entire fuel
pump must be replaced.

IMPORTANT: Do not use carburetor cleaner or
strong solvents on fuel pump components.
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M22338

A—Check Valves

B—Impulse Cavity

Fig. 3-Inspecting Rectangular Fuel Pump

M22339

A—Check Valves B—Impulse Cavity

Fig. 4-Inspecting Round Fuel Pump
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TESTING

Instructions are provided in each group for testing
electrical components. The purpose of the tests is to
isolate the cause of trouble in the ignition system,
lighting system, or electric start system.

High quality test equipment is a must for accurate
diagnosis of electrical malfunctions. Always follow the
procedures outlined by the manufacturer of the test
equipment to supplement instructions contained in
this manual.

NOTE: Because there are many manufacturers of
test equipment, each with its own specific operating
instructions, it is important to follow the manufactur-
er's recommendations if the procedures in this man-
ual should contradict those of the manufacturer.

DIAGNOSING MALFUNCTIONS

Ignition System

Engine Hard to Start

Spark plugs fouled, or defective.
Engine not timed properly.

Electrical connections loose or corroded.
High tension lead(s) arcing.

Engine Misfires

Spark plugs fouled, or defective.
Electrical connections loose or corroded.
Engine not timed properly.

High tension lead(s) arcing.

Engine Overheating

Engine not timed properly.

Engine Kicks Back and Backfires

Spark plug wires reversed.
Engine not timed properly.

Litho in U.S.A.

Lights Will Not Light
Electric connections loose or wires damaged.
Alternator faulty.
Light switch faulty ( -80,000).
Bulbs burned out.

Voltage regulator faulty.

Brake Light Will Not Light
Brake light switch faulty.

Electrical connections loose or wires damaged.
Bulb burned out.

Bulbs Burn Out Often
Wrong type bulbs used.

Voltage regulator faulty.

Lights Too Bright or Too Dim

Voltage regulator faulty.

Defective alternator.
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Group 10

CAPACITOR DISCHARGE IGNITION (CDI)

PRINCIPLE OF OPERATION

A—Magnetic Flywheel Rotor
B—Iignition Timing Rotor
C—Alternator Stator
D—Ignition Timing Ring

M1834EN

E—Electronic Pack
F—Ignition Coils

G—Surface Gap Spark Plugs
H—Triggering Slot

Fig. 1-Exploded View of Capacitor Discharge Ignition (CDI)

The Capacitor Discharge Ignition (CDI} System, Fig.
1, consists of a permanent magnet flywheel, alternator
and solid-state capacitor. This supplies high voltage for
ignition and generates current required for the lighting
system.

Litho in U.S5.A.

The flywheel (A, Fig. 1) incorporates a special flex-
ible magnet and is mounted on the engine crankshaft.
The flywheel and magnet revolve around the stator
assembly (C), which is fixed to the engine. Current is
generated in the twelve pole windings of the stator.

Nine poles supply power for the lighting system and
three poles supply power for the ignition.
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IMPORTANT: Install new spark plugs and per-
form the following tests in the sequence listed. If
the engine can’t be started, use the pull-method,
page 40-10-14.

1. Testing Trigger Assembly with JDM-74
Tester

NOTE: The following test is written to accommodate
snowmobiles with CD ignition and ITT cannon con-
nectors between the engine and electronic pack. See
Test No. 3 for snowmobiles with 6-wire plastic con-
nectors between the engine and electronic pack.

CAUTION: Raise and support the rear of
the snowmobile so track is clear of the
ground before conducting test.

JOM-74 TESTER

L “N" LEAD

"LoW"

RED JTha— WHITE wpn LEAD

GREEN

WHITE

ELECTRONIC PACK

M20946

Fig. 4-Testing Trigger Assembly

Litho in U.S.A.

1. Disconnect the red, white and green wiring har-
ness between the engine and electronic pack.

2. Install JDM-74A-2 Wiring Harness between the
engine and electronic pack, Fig. 4.

3. Place toggle switch of JDM-74 Tester on the
“LOW circuit. Turn dial knob of tester clockwise to 100
on scale.

4. Connect red wires of JDM-74A-2 Wiring Harness
together. Separate the white wire of JDM-74A-2 Wiring
Harness.

5. Connect “P" lead of the tester to male terminal of
the white wire.

6. Connect “N” lead of the tester to ring of green
wire of the JDM-74A-2 Wiring Harness.

7. Start and run the engine at 3000 rpm. Run on one
cylinder, the one not being tested.

8. Turn the dial knob of the tester slowly counter-
clockwise. Light should light before 75 is reached on
the scale.

9. Stop the engine. Disconnect “P" lead of the
tester from white wire of JDM-74A-2 Wiring Harness.
Leave the "N” lead attached to the green wire.

10. Reconnect the white wire and separate the red
wire of JDM-74A-2 Wiring Harness.

11. Connect “P" lead of tester to male terminal of
the red wire. Turn dial knob of tester clockwise to 100
on the scale.

12. Start and run the engine at 3000 rpm. Run on
one cylinder, the one not being tested.

13. Turn the dial knob of the tester slowly coun-
terclockwise. Light should light before 75 is reached on
the scale.

NOTE: In Steps 8 and 13, the light should light
before 75 is reached on the scale. If the light lights at a
number under 75, the trigger is bad and should be
replaced.

14. Stop the engine. Disconnect the tester “P" and
“N" leads. Reconnect the red wire of JDM-74A-2 Wir-
ing Harness and remove harness.

15. Reconnect the wiring between the engine and
the electronic pack.

IMPORTANT: Engine must be run at 3000 rpm
for the trigger test. Engine rpm above or below
3000 rpm will alter the dial reading as recom-
mended.
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2. Testing Stator Assembly with JDM-74
Tester

NOTE: The following test is written to accommodate
snowmobiles with CD ignition and ITT cannon con-
nectors between the engine and electronic pack. See
Test No. 3 for snowmobiles with 6-wire plastic con-
nectors between the engine and electronic pack.

CAUTION: Raise and support the rear of

the snowmobile so track is clear of the
ground before conducting test.

STATOR

JOM-74 TESTER

B — [ —YELLOW

TO ENGINE
GROUND

"N" LEAD

M20947

Fig. 5-Testing Stator Assembly

1. Disconnect the yellow and blue wiring harness
between the engine and electronic pack.

2. Install JDM-74A-3 Wiring Harness between the
engine and electronic pack, Fig. 5.

Litho in U.S.A.

3. Place toggle switch of JDM-74 Tester on the
“HIGH” circuit. Turn dial knob of tester clockwise to
100 on the scale.

4. Connect “P" lead of tester to blue wire of JDM-
74A-3 Wiring Harness and "N’ lead of tester to engine
ground.

5. Start and run the engine at 3000 rpm.

6. Turn the dial knob of the tester slowly counter-
clockwise. Light should light before 50 is reached on
the scale.

7. Stop the engine. Leave the “N" lead of the tester
connected to engine ground. Move the “P" lead of the
tester from the blue wire to the yellow wire of JDM-
74A-3 Wiring Harness.

8. Start and run the engine at 3000 rpm.

NOTE: Use a wedge between the throttle and
handgrip to obtain and hold the 3000 rpm.

9. Grasp the switch in the yellow wire with your
index and middle finger and push in and hold switch
“ON" with your thumb.

NOTE: Switch in yellow wire must not be pushed in
when starting engine. If switch is pushed in, the tester
will “load” the start system and engine will not start.

CAUTION: 300 volts is possible at either

the yellow or blue leads when engine is
running. DO NOT touch leads when engine is run-
ning. Make certain lead not being tested does not
touch machine metal.

10. Use the other hand to slowly turn the dial knob
counterclockwise. Light should light before 50 is
reached on the scale.

NOTE: In Steps 6 and 10, the light should light
before 50 is reached on the scale. If the light lights at a
number less than 50, the stator is defective and should
be replaced.

11. Stop the engine. Disconnect “P" and "N" leads
of the tester. Remove JDM-74A-3 Wiring Harness.

12. Reconnect the wiring between the engine and
the electronic pack.

IMPORTANT: Engine must be run at 3000 rpm
for the stator test. Engine rpm above or below 3000
rpm will alter the dial reading as recommended.
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3. Testing Trigger and Stator with JDM-74
Tester

NOTE: The following test is written to accommodate
snowmobiles equipped with capacitor discharge igni-
tion and 6-wire plastic connectors between the engine
and the electronic pack.

CAUTION: Raise and support the rear of
the snowmobile so track is clear of the
ground before conducting test.
Testing Trigger

1. Disconnect the wiring harness between the en-
gine and electronic pack.

TRIGGER RING

JDM-74 TESTER

0
IeNTION TESTER

"LOW"

'P" LEAD

'N" LEAD

L —MWHITE

GREEN
RED

ELECTRONIC PACK

T
LB

Fig. 6-Testing Trigger Assembly

M20948
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2. Install JDM-74A-4 Wiring Harness between the
engine and electronic pack, Fig. 6.

3. Place toggle switch of JDM-74 Tester on the
“LOW'’ circuit. Turn dial knob of tester clockwise to 100
on the scale.

4. Connect red wires of JDM-74A-4 Wiring Harness
together. Separate the white wire of JDM-74A-4 Wiring
Harness.

5. Connect “P” lead of the tester to male terminal of
the white wire, Fig. 6.

6. Connect “N” lead of the tester to ring of green
wire of the JDM-74A-4 Wiring Harness, Fig. 6.

7. Start and run the engine at 3000 rpm. Run on one
cylinder, the one not being tested.

8. Turn the dial knob of the tester slowly counter-
clockwise. Light should light before 75 is reached on

-the scale.

9. Stop the engine. Disconnect “P" lead of tester
from white wire of JDM-74A-4 Wiring Harness. Leave
the “N” lead attached to the green wire.

10. Reconnect the white wire and separate the red
wire of JDM-74A-4 Wiring Harness.

11. Connect “P” lead of tester to male terminal of
the red wire. Turn dial knob of tester clockwise to 100
on the scale.

12. Start and run the engine at 3000 rpm. Run on
one cylinder, the one not being tested.

13. Turn the dial knob on the tester slowly coun-
terclockwise. Light should light before 75 is reached on
the scale.

NOTE: In Steps 8 and 13, the light should light
before 75 is reached on the scale. If light lights at a
number less than 75, the trigger is bad and should be
replaced.

14. Stop the engine. Disconnect tester “P” and “N”
leads.

15. Reconnect the red wire. Leave the JDM-74A-4
Wiring Harness in place and proceed with the stator
test.
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4. Testing the Electronic Pack

IMPORTANT: Before testing the electronic
pack, be sure the pack is receiving the correct
input signals by performing Tests 1, 2 or 3. A
“GOOD” electronic pack will not function correctly
with defective inputs from the trigger or stator.

CAUTION: Raise and support the rear of
the snowmobile so track is clear of the
ground before conducting test.

1. Place toggle switch of JDM-74 Tester on the
“HIGH" circuit. Turn dial knob of tester clockwise to
100 on the scale.

JDM-74 TESTER

"p" LEAD

WITION TESTER

LOAD COIL
© o

“N" LEAD

YHIGH"

TO ENGINE
GROUND

IGNITION COIL

RED——>
| WHITE
iz
=) ELECTRONIC PACK
(o] [s)

M20950

Fig. 8-Testing The Electronic Pack
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2. Disconnect the red wire from the left coil.

3. Connect “P” lead of the tester to red wire and “N”
lead of tester to engine ground.

4. Connect load coil (comes with JDM-74 Tester) to
the red wire and to engine ground, Fig. 8.

NOTE: Load coil now takes the place of the engine
coil and loads the electronic pack to a specific resis-
tance.

5. Start and run engine at 3000 rpm. Run on one
cylinder, the one not being tested.

6. Turn dial knob of the tester slowly counterclock-
wise. Light should light before 55 is reached on the
dial.

7. Stop the engine. Disconnect “P" lead from tester
and the lead from the load coil from the red wire. Leave
“N” lead from tester and load coil attached to engine
ground.

8. Reconnect red wire to left coil.
9. Disconnect white wire from the right coil.

10. Connect “P” lead from the tester and lead from
the load coil to the white wire. Turn dial knob of the
tester clockwise to 100 on the scale.

11. Start and run engine at 3000 rpm. Run on one
cylinder, the one not being tested.

12. Turn dial knob of the tester slowly counter-
clockwise. Light should light before 55 is reached on
the dial.

NOTE: In Steps 6 and 12, the light should light
before 55 is reached on the scale. If the light lights at a
number under 55, the electronic pack is defective and
should be replaced.

13. Disconnect “P” and “N” leads of the tester and
both leads of the load coil.

14. Reconnect white wire to the right coil.

IMPORTANT: Engine must be run at 3000 rpm
for the electronic pack test. Engine rpm above or
below 3000 rpm will alter the dial reading as rec-
ommended.
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Testing CDI System with JDM-74
Tester (Pull Method)

NOTE: The pull method is recommended ONLY if
the engine will not start. ALWAYS use the running
method for checking the CDI system when possible.

Trigger

1. Place toggle switch of tester on "LOW" scale.

2. Install wiring harness between engine and elec-
tronic pack.

3. Connect red wires of wiring harness together.
Separate white wire of harness. Connect “P” lead of
tester to male terminal of white wire.

4. Connect "N lead of tester to green wire of wiring
harness.

5. Set tester dial at 20 - crank engine - light should
light.

6. Connect white wire. Separate red wire. Connect
“P" lead of tester to male terminal of red wire.

7. Connect “N” lead of tester to green wire of wiring
harness.

8. Set tester dial at 20 - crank engine - light should
light.

9. Remove wiring harness.

S_tator

1. Place toggle switch of tester on “LOW" scale.

2. Install wiring harness between engine and elec-
tronic pack.

3. Connect “P” lead of tester to blue wire.

4. Connect “N” lead of tester to engine ground.

5. Set tester dial at 90 - crank engine - light should
light.

6. Place toggle switch of tester on “HIGH” scale.

7. Connect “N” lead of tester to engine ground.

8. Connect “P” lead of tester to yellow wire.

9. Push in and hold switch in yellow wire.

10. Settesterdial at 10 - crank engine - light should
light.
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Electronic Pack

Place toggle switch of tester on “HIGH” scale.
Disconnect red wire from left coil.
Connect “N” lead of tester to engine ground.
Connect “P” lead of tester to red wire.
Connect load coil between red wire and engine
ground.

6. Set tester dial at 55 - crank engine - light
should light.

7. Reconnect red wire to left coil.

8. Disconnect white wire from right coil.

9. Connect “N” lead of tester to engine ground.

10. Connect “P” lead of tester to white wire.

11. Connect load coil between white wire and en-
gine ground.

12. Set tester dial at 55 - crank engine - light
should light.

13. Reconnect white wire to right coil.

Pon~

i

Alternator

1. Place toggle switch of tester on “LOW” scale.

2. Connect “P” lead of tester to one of the yellow-
green wires of terminal biock on the engine.

3. Connect “N” lead of tester to the other yellow-
green wire of terminal block on engine.

4. Set tester dial at 90 - crank engine - light should
light.
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TESTING

Testing Alternator With a Voltmeter
All Snowmobiles (Serial No. 55,001- )

Greep
Ping
Ye,’aw
Tan
White

) 1 1

£AYY) Y
WIRING HARNESS
TO INSTRUMENT PANEL

Black '
Brown ‘

40-70
VOLTS
AC

© [[e]le][][<][¢]

=) @ <5 VOLTAGE
KN " REGULATOR

24
Tan

o
<
) o~
& QU

Yyellow

Black

WIRING HARNESS
TO HEADLIGHT

M18363N

e

O

Black

yellov

»¢ o¥®

WIRING HARNESS
TO ENGINE

Black

WIRING HARNESS
TO TAILLIGHT

Fig. 2-Testing Alternator With A Voitmeter

The following tests are designed to isolate the
cause of trouble in the lighting system. A complete
guide for diagnosing malfunctions appears in Group
5 of this section.

Visually inspect all wiring, couplers and terminals
prior to testing to be certain they are not at fault. Al-
s0, check for burned out light bulbs.

Testing Alternator System
With an AC Voltmeter

1. Connect AC voltmeter to the brown and black
leads at the terminal block, Fig. 2. Disconnect yellow
voltage regulator lead from terminal block.
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2. Start and run the engine at approximately 4000
rom. The AC voitmeter should indicate 40 to 70 volts.
If the stator does not produce the voltage indicated,
then it must be replaced.

IMPORTANT: The wiring harness coupler must
be connected to the engine coupler when testing
at the terminal block. The engine will run with the
harness plug disconnected but CANNOT BE
STOPPED. With the wiring harness coupled to
the engine, the engine can be stopped with the
key switch or emergency stop switch.

-_— - — — -
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Testing Headlight Dimmer Switch
All Snowmobiles (Serial No. 55,001- )

WIRING HARNESS
TO INSTRUMENT PANEL

IS >

N 6b & x 5

2 x ~N o . ) @
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o z = o, @ -
s/ R o £ )
> &
Black x WIRING HARNESS
K TO ENGINE
WIRING HARNESS =
TO HEADLIGHT
WIRING HARNESS
M18364N TO TAILLIGHT
Fig. 3-Testing Headlight Dimmer Switch
Test headlight dimmer switch as follows: 4. With the lead from the test light still connected
to the yellow wire, connect the other lead of the test
1. Disconnect the green, pink, and yellow lead light to the pink wire.

from the terminal block as shown in Fig. 3.

5. With the switch in the high beam position, conti-
2. Connect the leads of a continuity test light to nuity light should light.
the green and yellow wires.

If switch does not function properly, replace it.
3. With the switch in the low beam position, test

light should light.
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Testing Brake Light Switch
All Snowmobiles (Serial No. 55,001- )

WIRING HARNESS
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TO HEADLIGHT
M18366N WIRING HARNESS
TO TAILLIGHT
Fig. 5-Testing Brake Light Switch
Test the brake light switch as follows: 3. With brake "ON”, test light should light. With

brake “OFF" test light should not light.
1. Disconnect the tan and brown wires from termi-
nal block, Fig. 5. Replace brake switch if it does not function proper-
ly.
2. Connect leads of continuity test light to the tan
and brown wires.
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Testing Ignition Switch
1976 Snowmobiles (Serial No. 55,001-70,000)
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Fig. 7-Testing lIgnition Switch

1. Disconnect the white and black wires leading to 3. Place the engine kill switch in the "OFF" posi-
the terminal block, Fig. 7. tion.

2. Connect the test leads of a continuity light to 4. With the ignition switch in the "OFF" position,
the white and black wires. test light should light.

NOTE: Both white wires have been removed from
the terminal board on 1977 Snowmobiles (Serial No.
70,001- ). This Is also true on all 1976 Snow-

| mobiles (Serial No. 55,001-70,000) that have been
modified under Modification Program 280. See kill
switch and ignition switch tests on page 40-15-8.
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PRINCIPLE OF OPERATION—Continued

DIODE
é%;%g:ATOR (RECTIFIER)
N
L1
BATTERY
VOLTAGE
REGULATOR I

LIGHT -
SWITCH R

LIGHTS

M18372N

Fig. 2-Snowmobile Lighting and Charging System

The voltage regulator, Fig. 2, limits the amount of
voltage available for either charging the battery (on
electric start models) or operating the lights. The light-
ing system operates entirely on AC current supplied by
the 9 poles of the alternator stator. The battery is
charged with DC current (AC voltage rectified by one
diode). On 1975 models the lights could be operated
without the engine running. On 1976 and 1977 models
the engine must be running for the lights to operate.

Litho in U.S.A.
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Item

Spark Plug*
Ignition
Timing Dimension

Ignition Coils:
Primary Resistance

Secondary Resistance

Alternator:
Alternator Resistance

Alternator Output
Starter Motor:

Armature End Play

SPECIFICATIONS

Group 25
SPECIFICATIONS

Specification

Champion QN-1**
Wico CDI

0.096-inch 20° BTDC

0.2 ohms

225 to 275 ohms
0.1 to 0.3 ohms

120 Watts

0.005 to 0.015 inch
(0.127 to 0.381 mm)

*Spark plugs are gapped at 0.020"” (0.508 mm) at the factory. Do not regap plugs. When plug gap reaches 0.060"

(1.52 mm) replace them.

**For sustained high-speed running, use a surface-gap plug QN-19V or N-19V.

TORQUE FOR HARDWARE

Item Tofque
Starter Thru Bols . . ... 70 in-lbs
(7.90 Nm)

Litho in U.S.A.
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Location

Headlight
Brake-Taillight
Speedometer Light
Tachometer Light

Coolant Gauge Light

Litho in U.S.A.

LIGHT BULB CHART

Size

12-volt
12-volt
12-volt
12-volt

12-volt

John Deere
Part Number

AM53887

AM52619

AM52847

AM52847

AT22970
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PRINCIPLE OF OPERATION

M193243N

A—OQil Level F—Drive Belt
B—Chain Case (Low-Speed Position)
C—Track Drive Shaft G—Drive Belt

D—Drive Chain
E—Drive Sheave

(High-Speed Position)
H—Driven Sheave
| —Secondary Shaft
J —Track

Fig. 1-Power Train

The power train for 340 and 440 Cyclone and Li-
quifire Snowmobiles consists of a drive sheave (E),
Fig. 1, drive belt (F), driven sheave (H), disk brake,
secondary shaft (l), chain case (B), sprockets, drive
chain (D), and drive shaft (C).

John Deere (Comet)
102C Drive Sheave

The drive sheave is mounted on the engine crank-
shaft and functions as a centrifugally-operated clutch
and variator.

When stopped or at idle speed, the sides of the
sheave do not contact the drive belt, thus providing a
de-clutched position.

Increasing engine speed causes the centrifugally-
actuated arms, Fig. 2, in the movable face to swing
out against the rollers of the spider on the fixed face.
This action forces the sheave halves together, en-
gaging the drive belt with the sheave and starts the
snowmobile moving.

When the engine reaches top rpm, the sheave
halves are as close together as possible. The drive
belt continues to ride out as engine speed increases
and the sheave halves come together. This action
provides a smooth transition from slow to fast snow-
mobile travel speed.

ML3ss

A—Idle Speed B—Moderate Speed

C—High Speed D—Drive Belt

Fig. 2-John Deere (Comet} 102C Drive Sheave Operation

Litho in U.S.A.
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John Deere Driven Sheave

M18245N

D—Drive Belt
E—Driven Sheave

A—Low-Speed Position
B—High-Speed Position
C—Drive Sheave

Fig. 3-Driven Sheave Operation

The drive sheave (C, Fig. 3) is spring-loaded in the
low-speed position (A). As the speed of the drive
sheave (C) increases and the drive belt (D) rides out
on the drive sheave (C), the driven sheave (E) opens
against spring tension, allowing the drive belt to ride
deeper in the driven sheave (E).

The driven sheave works with the drive sheave to
provide a smooth transition from a low speed ratio to
a high speed ratio as engine speed increases.

The driven sheave (A, Fig. 4) does more than act
as a take-up for the action of the drive sheave (B).
The driven sheave is also “torque-sensitive”. The
driven sheave rides on the cam bracket (H) as it
opens to obtain high speed position.

Normal rotational force on the cam bracket (H)
works to keep the driven sheave (E, Fig. 3) in the
low speed position.

If an increased load or high torque requirement oc-
curs (such as climbing a steep hill) after the snow-
mobile is up to speed, the cam bracket (H, Fig. 4) in
the driven sheave (E, Fig. 3) forces the sheave
halves together, thus obtaining a slower travel speed
while maintaining high engine rpm for increased
torque.

Litho in U.S.A.

®

M20984

A—Driven Sheave
B—Drive Sheave
C—High Engine RPM
D—High Engine RPM
E—Low Engine RPM

F—Low Output Speed
G—High Output Speed
H—Cam Bracket

| —Medium Output Speed

Fig. 4-Torque Sensitive Driven Sheave
In Fig. 4, the top and bottom drawings have the
same drive belt position. However, increased speed
of the engine in the lower drawing, causes a differ-
ence in the output speed of the driven sheave.

The drive and driven sheaves are matched to the
engine and to each other to provide smooth clutching
speed and torque-sensitive operation.

Chain Case and Drive Chain

The fully-enclosed chain case consists of a silent
chain, two sprockets and spring-loaded tensioners.
The chain and sprockets are oil-bath lubricated.

NOTE: 1976 Snowmobiles (Serial No. 50,001-
70,000) have lwo spring-loaded chain tensioners.
1977 Snowmobiles (Serial No. 70,001 and up) have a
single spring-loaded tensioner.

The spring-loaded tensioners maintain proper chain
tension when both accelerating and decelerating. No
chain tension adjustment is necessary.
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Clutching Recommendations - Cyclone and Liquifire Snowmobiles
(Serial No. 55,001-70,000)

ALTITUDE - SEA LEVEL TO 6,000 FEET

Primary Spring and
Clutch Governed Spacers in| Primary| Clutch Position in | Secondary
Snowmobile Engagement | Speed *Gearing | Primary Clutch | Arm Secondary | Clutch
Model (rpm) (rpm) Sprockets| Clutch Spring | Kit Clutch Cam **Chain
340 Cyclone| 3700-3900| 6500-7000 | 21 tooth | Two Silver | AM53949 | Blue 38° 66 Pitch
39 tooth No. 2 M66384
440 Cyclone| 3400-3600| 6500-7000 | 24 tooth | Two Black | AM53949 | Blue 38° 68 Pitch
40 tooth No. 2 M66384
340 Liquifire | 3700-3900| 7000-7500 | 21 tooth | Two Silver | AM53949 | Blue 38° 66 Pitch
39 tooth No. 2 M66384
440 Liguifire | 3400-3600| 7250-7750 | 24 tooth | Two Black | AM54279 | Blue 38° 68 Pitch
40 tooth No. 2 M66384
*21 tooth gear - M66121 **66 pitch chain - M66122
24 tooth gear - M66322 68 pitch chain - M66321
39 tooth gear - M65693
40 tooth gear - M66323

Gear Ratios

1.67:1 - With 24/40 gears and 68 pitch chain
1.86:1 - With 21/39 gears and 66 pitch chain

Litho in U.S.A.
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(Serial No. 55,001-70,000)

ALTITUDE 6,000 TO 12,000 FEET

Clutching Recommendations - Cyclone and Liquifire Snowmobiles

Primary Spring and
Clutch Governed Spacers in| Primary | Clutch Position in | Secondary
Snowmobile Engagement | Speed *Gearing | Primary Clutch | Arm Secondary | Clutch
Model (rpm) (rpm) Sprockets | Clutch Spring | Kit Clutch Cam **Chain
340 Cyclone | 4100-4300 | 6500-7000 | 17 tooth | One Silver | AM54287 | Blue 38° 66 Pitch
42 tooth No. 2 M66384
440 Cyclone | 3500-3700 | 6500-7000 | 21 tooth | One Silver | AM54279 | Blue 38° 66 Pitch
39 tooth No. 2 M66384
340 Liquifire | 4100-4300 | 7000-7500 | 17 tooth | One Silver | AM54287 | Blue 38° 62 Pitch
35 tooth No. 2 M66348
440 Liquifire | 4100-4300 | 7250-7750 | 21 tooth | None Black | AM54289 | Blue 38° 66 Pitch
39 tooth No. 2 M66348

*17 tooth Gear - M66302
21 tooth Gear - M66121
35 tooth Gear - M65809
39 tooth Gear - M65693
42 tooth Gear - M65810

**62 pitch chain - M66123
66 pitch chain - M66122

Gear Ratios

1.86:1 - With 21/39 gears and 66 pitch chain
2.06:1 - With 17/35 gears and 62 pitch chain
2.47:1 - With 17/42 gears and 66 pitch chain

NOTE: The 440 Cyclone and Liquifire Snowmobiles (Serial No. 55,001 to 70,000) are equipped with a long spacer

(M66346) between the 40-tooth gear (M66323) and shaft as standard equipment. When using the 39-tooth gear
(M65693) a shorter spacer (M66133) must be used.

Litho in U.S.A.



Snowmobiles

SM-2108 (Aug-77)

Power Train

50

General Information 5-7

Clutching Recommendations—340 Cyclone Snowmobile

(Serial No. 70,001- )
Spring
Clutch Governed Spacers in | Primary Primary Position in | Secondary
Engagement Speed *Gearing Primary Clutch Clutch Secondary Clutch **Chain
Altitude (rpm) (rpm) Sprockets Clutch Spring Arm Kit Clutch Cam
21 Tooth 38°
Sea Level 4000-4300 | 6200-6700| 39 Tooth One Silver | AM54279 No. 2 M66384 | 66 Pitch
21 Tooth 38°
2000 4000-4300 | 6200-6700 | 39 Tooth One Silver | AM54279 No. 2 M66384 | 66 Pitch
17 Tooth 44°
4000 3900-4200 | 6200-6700| 35 Tooth One Silver | AM53949 No. 3 M66938 | 62 Pitch
17 Tooth 44°
6000 3900-4200 | 6200-6700| 35 Tooth One Silver | AM53949 No. 2 M66938 | 62 Pitch
17 Tooth 38°
8000-10000| 4300-4600 | 6200-6700 | 42 Tooth One Silver | AM54288 No. 2 M66384 | 66 Pitch
* 17 tooth gear - M66302 ** 62 pitch chain - M66123
21 tooth gear - M66121 66 pitch chain - M66122
35 tooth gear - M65809
39 tooth gear - M65693
42 tooth gear - M65810

Gear Ratios

1.86:1 With 21/39 gears and 66 pitch chain
2.06:1 With 17/35 gears and 62 pitch chain
2.47:1 With 17/42 gears and 66 pitch chain

Litho in U.S.A.
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Clutching Recommendations - 440 Cyclone Snowmobile

(Serial No. 70,001- )
Spring
Ciutch Governed Spacers in | Primary | Primary | Position in | Secondary
Engagement Speed *Gearing Primary Clutch Clutch Secondary Clutch **Chain
Altitude (rpm) (rpm) Sprockets Clutch Spring Arm Kit Clutch Cam
24 Tooth 44°
Sea Level 3600-3800 | 6200-6700 | 40 Tooth Two Silver | AM54279 No. 2 M66938 | 68 Pitch
24 Tooth 44°
2000 3600-3800 | 6200-6700 | 40 Tooth Two Silver | AM54279 No. 2 M66938 | 68 Pitch
21 Tooth 38°
4000 4000-4300| 6200-6700 | 39 Tooth One Silver | AM54279 No. 2 M66384 | 66 Pitch
21 Tooth 38°
6000 4000-4300 | 6200-6700 | 39 Tooth One Silver | AM54279 No. 2 M66384 | 66 Pitch
17 Tooth 38°
8000-10000 | 3900-4200| 6200-6700] 35 Tooth One Silver | AM53949 No. 2 M66384 | 62 Pitch
* 17 tooth gear - M66302 ** 62 pitch chain - M66123
21 tooth gear - M66121 66 pitch chain - M66122
24 tooth gear - M66322 68 pitch chain - M66321
35 tooth gear - M65809
39 tooth gear - M65693
40 tooth gear - M66323

Gear Ratios

1.67:1 With 24/40 gears and 68 pitch chain
1.86:1 With 21/39 gears and 66 pitch chain
2.06:1 With 17/35 gears and 62 pitch chain

Litho in U.S.A.
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Clutching Recommendations - 340 Liquifire Snowmobile

(Serial No. 70,001- )
Spring
Clutch Governed Spacers in | Primary | Primary | Position in | Secondary
Engagement Speed *Gearing Primary Clutch Clutch Secondary Clutch **Chain
Altitude (rpm) (rpm) Sprockets Clutch Spring Arm Kit Clutch Cam
21 Tooth 38°
Sea Level 4000-4300 | 6800-7300 | 39 Tooth One Silver | AM54279 No. 2 M66384 | 66 Pitch
21 Tooth 38°
2000 4000-4300 | 6800-7300 | 39 Tooth One Silver | AM54279 No. 2 M66384 | 66 Pitch
21 Tooth 38°
4000 4000-4300 | 6800-7300 | 39 Tooth One Silver | AM54279 No. 2 M66384 | 66 Pitch
21 Tooth 38°
6000 4000-4300 | 6800-7300| 39 Tooth One Silver | AM53949 No. 2 M66384 | 66 Pitch
17 Tooth 38°
8000-10000| 4300-4600 | 6800-7300| 35 Tooth One Silver | AM54288 No. 3 M66384 | 62 Pitch
* 17 tooth gear - M66302 ** 62 pitch chain - M66123
21 tooth gear - M66121 66 pitch chain - M66122
35 tooth gear - M65809
39 tooth gear - M65693

Gear Ratios

1.86:1 With 21/39 gears and 66 pitch chain
2.06:1 With 17/35 gears and 62 pitch chain

Litho in U.S.A.
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Clutching Recommendations - 440 Liquifire Snowmobile

(Serial No. 70,001- )
Spring
Clutch Governed Spacers in | Primary| Primary Position in | Secondary
Engagement Speed *Gearing Primary Cilutch Clutch Secondary Clutch **Chain
Altitude (rpm) (rpm) Sprockets Clutch Spring Arm Kit Clutch Cam
24 Tooth 44°
Sea Level 3200-3400 | 6800-7300 | 40 Tooth Two Black | AM54279 No. 2 M66938 | 68 Pitch
24 Tooth 44°
2000 3200-3400 | 6800-7300| 40 Tooth Two Black | AM54279 No. 2 M66938 | 68 Pitch
24 Tooth 38°
4000 3600-3800 | 6800-7300| 40 Tooth Two Silver | AM54279 No. 2 M66384 | 68 Pitch
24 Tooth 38°
6000 3600-3800 | 6800-7300| 40 Tooth Two Silver | AM53949 No. 2 M66384 | 68 Pitch
17 Tooth 38°
8000-10000 | 3800-4000 | 6800-7300| 35 Tooth One Black | AM54288 No. 2 M66384 | 62 Pitch
* 17 tooth gear - M66302 ** 62 pitch chain - M66123
24 tooth gear - M66322 68 pitch chain - M66321
35 tooth gear - M65809
40 tooth gear - M66323

Gear Ratios

1.67:1 With 24/40 gears and 68 pitch chain
2.06:1 With 17/35 gears and 62 pitch chain

Litho in U.S.A.
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DIAGNOSING MALFUNCTIONS

John Deere (Comet) 102C Drive Sheave

Sheave Clutching at Too Low rpm

Spring weak or broken.
Incorrect roller arm (weights) being used.

Sheave Clutching at Too High rpm
Wrong spring.

Drive sheave dirty internally.
Worn spider buttons.

Clutch Sticking

Mold release from belt builds up on center post
and movable face can not slide properly.

Erratic Shifting

QOil or grease on drive or driven sheaves.

Drive Belt Not Operating Smoothly in
Drive Sheave

Sheave faces rough, grooved, pitted or scored.
Drive belt defective.
John Deere Driven Sheave

Driven Sheave Not Opening Properly

Nylon ramp buttons worn.

Ramp on movable face damaged.
Moveable sheave half binding on fixed half.
Incorrect spring installed.

Spring pretensioned improperly.

Driven Sheave Opening Too Easily

Spring weak or broken.
Spring pretensioned improperly.
Drive Belt

Uneven Belt Wear

Sheaves misaligned.

Engine mounts loose.

Litho in U.S.A.

Drive Belt Glazed

Excessive slippage.
QOil on sheave surfaces.

Belt Worn Narrow in One Section

Excessive slippage caused by stuck track.

Belt Too Tight at Idle Speed

Engine idle set too fast.
Incorrect distance between sheaves.
Incorrect belt length.

Belt Edge Cord Breakage

Sheaves misaligned.
Brake

Brake Not Holding Properly

Brake cable out of adjustment.
Brake pucks worn.

Brake pucks oil-saturated.

Key sheared on brake disk.

Brake Not Releasing Properly

Return spring weak or broken.
Brake lever bent or damaged causing binding.
Chain Case Assembly

Chain Case Leaking

Gaskets on drive shaft bearing flangettes or sec-
ondary shaft bearing flangettes damaged.

O-ring on drive shaft or secondary shaft bearings
damaged.

Chain case cracked or broken.

Rapid Chain and Sprocket Wear

Insufficient oil in chain case.

Sprockets out of alignment due to improper as-
sembly.

Chain tension biock spring broken.
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Snowmobiles
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ALIGNING DRIVE BELT

——— e —— e —

p———— e e ——
N ——— e e

X

#2299 I

A—JDM-81 Clutch Aligning Tool

B—Engine Mounting Bolts

11.47"

C—Shims (0.018 or 0.060-inch)

Fig. 3-Aligning Drive Beit

Proper belt alignment is important because it af-
fects belt iife. A misaligned belt can be ruined in a
few hours of operation. Check drive belt alignment
whenever the engine is installed or whenever rapid
belt failure occurs.

The distance between the sheave shaft centers is
adjustable by loosening the engine mounting bolts
and moving the engine forward or rearward. Side-to-
side adjustment is obtained by adding or deducting
shims between the driven sheave and bearing.

Litho in U.S.A.

Adjust as follows:
1. Remove drive belt.

2. Remove driven sheave and shims from between
the driven sheave and secondary shaft bearing.

3. Install JDM-81 Clutch Aligning Tool on secon-
dary shaft and drive shaft, Fig. 3.

4. For side-to-side adjustment, remove JDM-81
Clutch Aligning Tool and add shims (C) between the
tool and secondary shaft bearing to give proper di-
mension, Fig. 3. Shims are available in 0.018 or 0.060
inch thicknesses.

5. For forward or rearward adjustment, loosen en-
gine mounting bolts and move engine as required to
properly align with JDM-81 Clutch Aligning Tool, Fig. 3,
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60 Suspension Snowmobiles
10-10 Slide Suspension ( -80,000) SM-2108 (Aug-77)
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Suspension 60
Skis and Steering 20-7

ADJUSTMENT

Aligning Skis

LOWER
TIE ROD
O
! 1
5.9
TUNNEL
__J
1-6/16"" —
M20886 MAX.

Fig. 15-Aligning Skis

Fig. 15 shows the proper positioning of the skis in
relationship to the steering arms, tie rods and steering
column.

To align skis:

1. Raise the front of the snowmobile slightly to
remove weight from the skis.

2. Position the handlebars straight ahead.
3. Measure the distance over the front and rear
wear rod nuts. The two dimensions should be the

same.

4. If the adjustment is necessary, remove the ex-
haust silencer for access to the tie rods.

5. Loosen the jam nuts on each end of the lower tie

rod. Rotate the tie rod until the skis are parallel and
tighten the jam nuts.

Litho in U.S.A.

NOTE: Turn the tie rod toward the front of the
snowmobile to spread the skis apart. Turn tie rod
toward the rear of the snowmobile to bring the skis
together.

6. To realign the handlebars, loosen jam nuts on
both sides of the adjusting screw on the upper tie rod.
Rotate the adjusting screw until the handlebars are
aligned. Tighten the jam nuts.

IMPORTANT: DO NOT exceed 1-5/16 inches
(33.34 mm) between tie rod and center of tie rod
end when adjusting the tie rod. DO NOT exceed
two inches (50.58 mm) between the drag link and
drag link end when adjusting drag link.

7. After aligning the skis, make sure all the jam nuts
are tight. Install the exhaust silencer.






Snowmobiles
SM-2108 (Aug-77)

Suspension 60
Specifications 25-1

Location

Lower Chain Case Sprocket Retaining Cap Screw

TORQUE FOR HARDWARE

Group 25
SPECIFICATICNS

Torque

................... 30 to 38 ft-lbs

(40 to 52 Nm)

Driven Sheave Retaining Cap Screw . ... ... 20 ft-lbs
(27 Nm)
Ski Mounting Cap SCrew . . ... ... ... 39 ft-lbs
(52 Nm)
Ski Saddle to Ski Spring . ....... . 35 to 43 ft-lbs

Litho in U.S.A.

(47 to 58 Nm)
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Service Tools 70
Dynamometer Test Procedure 15-3

OPERATION

Perform the following steps in testing a snowmo-
bile on the Dynamometer. Be certain to observe all
CAUTIONS and IMPORTANTS during testing.

Prior to operation, and before starting the vehicle,
read through the instructions to obtain a knowledge
of the equipment and its function. Proceed as foi-
lows:

1. Drive the snowmobile onto the Dynamometer. Po-
sition the snowmobile so that the rear idler is over
the last idler shaft on the Dynamometer.

NOTE: Adjust snowmobile carburetor to specifica-
tion or to a slightly rich condition prior to running ini-
tial test.

2. Open the trap door on the rear ramp and insert
the hitch post into the hitch socket. Secure the
snowmobile and Dynamometer hitches together
using clevis pin on hitch post. If the snowmobile is
not equipped with a hitch, chain the unit to the
hitch post.

CAUTION: Do not allow anyone to stand

in the area behind the snowmobile while
it is running. There is danger of flying debris
from the track.

IMPORTANT: The hitch post is so designed
and located to hold the ramp safety shield open.
This forms a safety guard behind the snowmobile
that stops and deflects downward debris that
could be projected back by the tracks. Do not at-
tempt to defeat this purpose.

3. Position the safety chain around the front of the
snowmobile ski pivot spindies and hook to the
stud welded on Dynamometer reservoir.

4. Hook safety straps to inside edges of skis. Best
results will be obtained if the rear hitch takes the
strain of the snowmobile pulling forward, and the
front safety chain and centering straps are some-
what slack. Best traction, with no slipping between
the snowmobile track and the Dynamometer track
results when the connection bar to the snowmo-
bile rear hitch angles up a bit, therefore pulling
the rear of the snowmobile down as the machine
strains forward.

NOTE: Too much down pull will increase track
wear.

Litho in U.S.A.

CAUTION: Do not operate snowmobile in

a confined and poorly ventilated working
area. Attach necessary exhaust hose and or
blowers. Carbon monoxide is a deadly gas.

IMPORTANT: The operator should be certain
to wear a hearing protector that complies with
OSHA standards as the noise level of a snowmo-
bile on a dynamometer in an enclosed area is ex-
tremely high.

5. When starting a test sequence, the dynamome-
ter pump should be set for zero pressure. This is
done by turning the pressure control valve fully
counterclockwise.

6. Hook up the remote engine tachometer to the
snowmobile engine.

7. Turn on the water for cooling during the test.

8. Start the snowmobile and run at part throttle no
load, until snowmobile and dynamometer have
reached normal operating temperatures. Now
operate snowmobile at full throttle, no load, and
record the zero pressure engine and track speed
on the recording pads located in the control
console.

9. Increase the track load from zero to 500 psi by
turning the pressure control valve clockwise
while still maintaining full throttle. Record the en-
gine and track speed.

10. Continue to increase the track load and record
the track and engine speeds in increments of
250 psi until the driven sheave is fully back
shifted.

CAUTION: Do not continue to increase

the load after the driven sheave is fully
back shifted or damage to the snowmobile may
occur.

IMPORTANT: The snowmobile should be run
on the dynamometer only long enough to get the
necessary information and/or checks. The snow-
mobile running on the dynamometer is not mov-
ing and engine cooling, in warm weather, is
limited. Judgement is required to avoid overheat-
ing engines. A fan blowing air across the cylinder
cooling fins will help.
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SM-2108 (Aug-77) Dynamometer Test Procedure 15-5
DYNAMOMETER TEST WORKSHEET
DATE:
OWNER: SNOWMOBILE:
ADDRESS:

Check These Performance Variables:

___ _Carburetor high speed jet setting ___Clutch general condition
____Spark plug condition ____Clutch weight arm kit
___Drive belt condition ____Secondary general condition
____Ignition timing __ _Secondary cam/spring position
____Clutch alignment —.__Sprocket ratio

TEST DATA

Run All Tests AT Full Throttle

Test 1 Test 2 Test 3
Dyno Load (psi) MPH Engine RPM MPH Engine RPM MPH Engine RPM

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

(Note below your comments and any performance adjustments made.)
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