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Break-In Procedure

1.

For the first three (3) gallons of fuel used in a new
or rebuilt Cuyuna engine, mix twice the amount of
B.I.A. TC-W rated oil with a given amount of fuel
(20:1 mix ratio), than is indicated in the section en-
titled, "'Fuel Requirements''.

. Run the engine for one-half (%2) hour under low

lpad conditions at various engine speeds (RPM).
Do not exceed one-half (¥2) throttle at this time,
vary the throttle from idle to one-quarter (1) to
one-half (z) throttle settings for short periods (30
seconds) during this time. This will assist in seating
the piston rings properly.

. For the next ¥z hour of engine cperation, do not

run the engine for sustained periods (more than 30
seconds) at throttle openings in excess of % throt-
tle, Continue to vary the throttle during this break-
in period.

. After the engine has been run for ocne hour, it is

recommended that the cylinder heads be re-
torqued while the engine is warm, but NOT HOT!

. The engine should be run on the ground for the first

hour of initial break-in or for the time required to
consume 1% gallons of the 20:1 fuelfoil mixture.
When 1% gallons of the 20:1 fuel/oil mixture has
been used, top the fuel tank with 40:1 fuelfoil mix-
fure.

. For the first ten hours of flight it is suggested that

the engine not be run for sustained periods at throt-
tle opening in excess of % throtile. Continue to
vary the throttle during the first ten hours of flight.

Mixing Fuel

The two-cycle Cuyuna engine requires that oil be mix-
ed with a good grade of gasoline for engine lubrica-
tion. Use clean, fresh leaded regular or unieaded
premium. The gasoline should have a minimum pump
octane rating of 88. Use geniune Cuyuna 40:1 oil or an
oil that has been B.l.A. TC-W rated.

CUYUNA SERVICEMANUAL

4. Add the remaining 2%: gallons of gasoline.

5. Agitate the container thoroughly again.

6. Us a clean funnel with a fine metal screen to pour
the fuel mixture into the gas tank.

. CAUTION . Always keep your fuel
system clean. Dirty or contaminated fuel can
cause engine failure. Never attempt to mix
gasoline and oil in your fuel tank. Improper mixing
of the fuelloil will result in engine damage.

. CAUTION . Do not use aviation gasoline
as it may upset carburetion.

NOTE: It is imperative to maintain the cor-
rect fuelloil ratio (40:1). Too much oil will

cause spark plug fouling, excessive smoke and
carbon build-up. Too little oil will cause engine
damage from inadequate lubrication.

A WARNING A Always mix fuel and oil in
a well ventilated area. Do not smoke! Never mix or
add fuel to the fuel tank near any open flame, with
the engine running, or while the engine or exhaust
system is hot.

1.

2.
3

Put 2% gallons of gasoline in a five (5) gallon con-
tainer (U.S, measure),

Add 16 Fl. oz. of B.l.A. TC-W, two-cycle engine oil,
Shake the container vigorously.

Preparation for
Storage

Prior to storing the Cuyuna engine during the off
season months, it must be properly serviced to pre-
vent rusting of internal .components. To prepare the
engine for storage, use the following procedure.

1. Drain all gas from the gas tank. Disconnect the
fuel line from the fuel pump inlet fitting.

2. Remove the air cleaner from the carburetor.

3. Start the engine and allow it to idle. Rapidly injecta
good two-cycle oil (petroleum base) into the car-
buretor for a period of 10-20 seconds until the
engine stops. This procedure coats the crankshaft
and internal parts of the engine with a protective
film of oil.

4. Wash the foam air cleaner in parts washing solvent
and wring dry. Install the air cleaner back onto the
carburetor.

5. If the engine is being used in the upright position,
remove the spark plugs. Pour 1 Fl. oz, of a good
two-cycle oil (petroleum base) down each spark
plug hole and slowly turn the engine over, just two
revolutions.

. Re-install the spark plug.

. Plug the exhaust outlet to prevent anything from
entering the exhaust systermn.

Preparation
After Storage

Taking the engine out of storage and correctly prepar-
ing if for another season will assure many hours of
trouble-free operation. To prepare the engine for use,
follow this procedure:

~

1. Inspect all fuel lines and replace any that appear to
be loose, swollen or cracked.

2. Inspect the in-line fuel filler and replace if
necessary. Fill the tank with the correct fuel mix-
ture. Inspect the fuel tank venting system and
clean if needed.

3. Remove the spark plug and replace if they appear
to be oil fouled, and adjust to recommended gap.
Torgue spark plug to 20 ft. |bs. )

4. Inspect spark plug leads and caps for tightness
and wear. Replace any caps that appear to be
worn or loose,

5. Inspect the fan belt for tightness, cracks or fraying.

Adjust or replace as reguired.

. Inspect all wire connections for secure and clean

connection.

o



Cuyuna Twin & Single
Cylinder Engines
Models 215 - 430 -ULII-02

SPARK PLUG DATA

Engine | Type SPARK PLUG
Model |Ignition| Light Duty Normal Duty Heavy Duty Plug Gap
215R/D | CDI NGK BR7ES |NGK BR8ES | NGK BROES |.035-.040
430R/D | CDI NGK BR7ES |NGK BR8ES |NGK BRIES [.035-.040
ULII-02 | CDI NGK BR7ES | NGK BR8ES | NGK BRYES |.035-.040
215R/D | CDI Champion N4C | Champion N3C | Champion N2 |.035-.040
430R/D | CDI Champion N4C | Champion N3C | Champion N2 |.035-.040
ULII-02 | CDI Champion N4C | Champion N3C | Champion N2 |.035-.040
. 215 CDI Bosch W5C Bosch W4C1 Bosch W3C .035-.040
430 CDI Bosch W5C Bosch W4CH1 Bosch W3C .035-.040
ULII-02 [ CDI Bosch W5C Bosch W4C1 Bosch W3C .035-.040

B NOTE: NGK spark plugs listed under the “Normal Duty”
category are those which are installed at the Cuyuna factory. If
spark plug brands other than NGK are to be used, be sure the spark
plug heat range is equivalent to that of the original equipment spark
plugs installed on your Cuyuna engine.

B NOTE: The spark plug should be checked for appearance and
gap after each ten (10) hours of use.



Maodel UL-430 uL-215 ULI-02
Bore: in./mm 2.657/675 26571675 2.657167.5
Stroke: infmm 2.362/60 2.362/60 2.362/60
Displacement: co 428 cc 215 428 co
Compression Ratio: 6.5:1 6:5:1 6.5:1
Base Mounting Holes: - TH6-14 UNC -
Cylinder: Aluminum with Casl lron Liner
Upper Rod Bearing: MNeedle >
Lower Rod Bearing: Needle -
Connecting Rod Material Forged Steel -
Main Bearings: 4 or 5 Heavy Duty Ball Bearingg ——8M8 =
Ignition System: Nippon Denso C.0.1 or Bosch Magentp ————
Lighting System: —-— 35 Volts (AC) - 150 Watl
Contact Breaker Gap: in/mm 012-015/0.3-0.4
* Timing/Full Advance: In./mm 070-.0781.8-2.0 mm
Spark Plug Type: N.G.K. BRBES or Champion MN-3C
Gap: infmm 016-020 BOSCH/ 035-.040 CDl ——— ,035-040
Rotation: Counterclockwise Viewed From P.T.0. End
Fuel-0il Mixture: 401
b atien: Good Brand of Regular or Premium Gasgl]ne and

) Cuyuna, or B.LA-TC-W 2 Cycle Oil
Starter: Rewind Type, Standard; Electric Start, Optional
Approximate Weight: 65 Ibs. 45 Ibs. 58 Ibs.

lbs.fkg.

* When checking timing on C.D .|, ignitions, refer {o timing section of this manual.




CUYUNA ENGINE SPECIFICATIONS

Bore x Stroke

(2657 x 2.362 In.)

(2.362 x 2.362 In.)

ENGINE
Engine Mode| 215 339 430 & uLn-02
: 2147 ce 3393 ce 4294 co
Displacement {13.1 Cu. In.) (20.7 Cu. In.) 26.2 Cu. In.)
67.5 x 60 mm 60 x 60 mm 67.5 x 80 mm

(2.657 x 2.362 In.)

; 2 18 -.43 mm A8 - .43 mm 18- .43 mm
Piston-Ring End Gap Range (.007 - 031 In}) (007 -.031 In.) (007 - .031 In)
Piston Skirt/Cylinder A3-.25mm 13- .25 mm 13- .25 mm

Clearance Range (.005 - .010 In.) {.005-.010 In.) (.005 - .010 In.)

Piston-Pin Diameter Range

15.996 - 16.000 mm
(.6298 - .6293 In.)

15.996 - 16.00 mm
(6298 - .6299 In.)

16.996 - 16.000 mm
(6298 - 6299 In.}

Piston-Pin Bore Diameter
Range

16.004 - 16.030 mm
(6301 - 6311 In.)

16.004 - 16.030 mm
(6301 - 6311 In.)

16.004 - 16.030 mm
(.6301 - 8311 In.)

Connecting-Rod Small End
Diameter Range

22.000 - 22.013 mm
{.8661 - .8667 In.)

22.000 - 22.013 mm
(.8661 - .BBET In.)

22.000 - 22.013 mm
8661 - 8667 In.)

51 -.90 mm .51 - .80 mm 51 -.80 mm
Crankshaft End Play Range (020 - 035 In.) (020 - 035 In. 020 - 035 In.)
Crankshaft Runout {max.) .08 mm .08 mm .08 mm
({Total Indicator Reading) {.003 In.) (003 In.) (.003 In.)
Max Out Of Round and Taper A0 mm A0 mm A0 mm
Not to exceed (.004 In.) {004 In.) (.004 In.)
*CDI 187 or 078 *CDI 187 or .078
Timing Full Advance Sy 18-20mm i
(CDI - See Note Below) (.070 - .078) (.070 - .078) {.6?0 % 078)
. 0.3-04 mm 0.3-04mm 0.3 - 0.4 mm
Point Gap (012 - .016) (.012 - .016) (012 - .016)
0.4-05mm 0.4-05mm
Spark Plug Gap (BOSCH) (016 - 020) (016 - 020)
Spark Plug Gap (CDI1) .035-.040 .035-.040 .035-.040

*All C.D.1. ignition must be checked with a timing light with the engine running at 6000 RPM - See instructions within

manual. Engine timing can be checked at 1800 RPM if desired, use 28° or .174 B.T.D.C. at 1800 RPM.




TORQUE S_PECIFICATIO NS

TORQUE SPECIFICATIONS CUYUNA 295-340 CUYUNA ULII-02, 215 & 430
Cylinder Head Nuts:: 28-32 Ft.-Lbs. 16-18 Ft.-Lbs.
Cylinder Base Nuts: 16-18 Ft.-Lbs.

Intake Manifold Nuts: 16-18 Ft.-Lbs.
Spark Plugs 14 mm: 20-22 Ft.-Lbs.
Fan Housing Screws: 16-18 Ft.-Lbs.
Fan Shait Nut: 20-22 Ft.-Lbs.
Bearing Flange Bolts : 12-15Ft.-Lbs.
Impulse Fittings & Plugs: 50-60 In.-Lbs.
Flywheel Nut: 46-50 Ft.-Lbs.
All 6 mm Screws: 6-8 Ft.-Lbs.

All 5 mm Screws: 40-50 In.-Lbs.

Tightening Sequence for Cylinder Base Nuts
All Models

€ ® O ®

PTO SIDE

® © O,

Tightening Sequence for
Cylinder Head MNuts

295 @

340 430




NOTE: Before starting the disassembly pro-

cedure, the engine should first be pressure
tested to note any possible air leakage problems.
This will alert the technician to problem areas
which must be repaired. For pressure testing in-
structions, see page 28.

Another area to be checked before the disassembly
starts, is ignition timing. Engines equipped with the
point ignition should be checked prior to disassembly.
In the event of engine overheating, you can either
eliminate or point to one of the above as possible
causes.

Once the engine has been disassembled, problem
areas such as these cannot be detected. See "Engine
Pressure Testing” section in this manual.

RECOIL STARTER AND FLYWHEEL NUT:

1-1 Remove the four (4) screws securing the recoil
starter assembly, using a 5mm allen wrench.
Remove the recoil. Be sure to mark the location
of the recoil handle for reassembling purposes.

2-1 If the engine is equipped with the Eaton recoil
starter, remove the number 2 cylinder spark plug
and turn the engine over slowly until the piston
closes the exhaust port.

31 Using Y% inch rope, insert 14-16 inches of rope
down through the spark plug hole to secure the
c(rjankshafl while the flywheel nut is being remov-
ed.

. CAUTION . Be sure the rope is inserted
into the number 2 cylinder (Mag side) spark plug
hole. If the number 1 cylinder is used, the
crankshaft could be damaged.

. NOTE: On those engines equipped with the
Mitsui recoil carrier, use spanner wrench
(P/N 444-31-806-000) to secure the crankshaft.

4-1 Using a 30mm socket and breaker bar, loosen the
flywheel nut.

5-1 Remove the flywheel nut and lockwasher.

6-1 Using a 5mm allen wrench, remove the (4) allen
bolts securing the lower belt pulley halves and
carrier to the flywheel.

Flywheel

1-2 Attach flywheel puller (P/N 444-31-843-000) to
flywheel, using the 4 bolts provided in the puller
kit. Turn the four bolts evenly into the flywheel
flange.




. CAUTION . Use care when installing
the puller bolts. Bolts must not be screwed into
the ﬁywheel more than ¥z inch. If care isn’t used,
the advance mechanism could be damaged, or if
C.D.l. ignition, the inner coils will be damaged.

2-2 Using 1-1/8 end wrench to secure the flywheel
puller, tighten the puller's center bolt against the
crankshaft stub, using a 1-1/8 inch socket and
breaker bar. Tighten the large puller bolt securely.
If the flywheel doesn't loosen, apply a sharp blow
to the puller bolt head with a large hammer, and
tighten the bolt an additional ¥z turn. Repeat this
prodedure until the flywheel is loosened.

3-2 After -the flywheel is loose on the crankshaft,
rotate the crankshaft until it's keyway is in the
twelve o'clock position, Grasp the flywheel puller
using it for a handle, and pull the flywheel from
the crankshaft. Account for the flywheel key.

4-2 Remove the flywheel puller from the flywheel and
place the flywheel on a clean bench with its
magnets facing upwards. This practice will pre-
vent the flywheel magnets from picking up any
steel particles from the bench area.

FAN HOUSING & STATOR PLATE REMOVAL

NOTE: Unless there are repairs to be made
to the stator plate assembly, do not loosen
the stator plate screws. Remove only the four (4)
screws that secure the fan housing to the
crankcase.

1-3 Using a large drift punch and hammer, apply a
sharp blow to the head of each bolt, securing the
fan housing to the crankcase.

NOTE: If the above step isn't followed, re-
moval of these four bolts is very difficult. A
sharp blow will aid in loosening the bolts.





















































































