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Thank you sincerely for purchasing EPHIL® brand series products.

Your support and trust are the main driving force for our team to carry out product innovation and
development.

Excellent engine performance will be your reward. Hope you like this engine and enjoy your play!

% Before attempting to operate the engine, please read the general 'SAFETY INSTRUCTIONS AND WARNINGS'
in the following sections and strictly adhere to the advice contained therein.
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Safety Instructions and Warnings

e Remember that your engine is not a " toy ", but a sophisticated hobby product, a highly efficient internal combustion
machine. This product must be operated with caution and common sense and requires some basic mechanical ability.
Failure to operate this product safely and responsibly could result in injury or damage to your or other’s body, health,
and properties. Before operating the engine, the safety of the surrounding environment and personnel shall be
confirmed. Always remember to put your and other’s safety in the first place.

e Disclaimer: The user-self shall be responsible for the consequences caused by the following cases: children under 14
years old who operate this product; operating the engine without reading the instruction manual; ignoring or not
following the safety instructions and warnings on this instruction manual or EPHIL official website; applying
unauthorized disassembly or modification on this product without the authorization of the manufacturer.

Age Recommendation: Not for children under 14 years. This is not a toy!



A Warnings

® Improper or wrong operation of the engine may cause
serious physical injury, please use it carefully !

® This is a special engine that is engineered for model
aircraft, please do not refit the engine and put it in use
for other purposes.

® Before starting the engine, please make sure all
components including the propeller and the engine
mount are secure and tight. It is strongly
recommended that a good quality screw sealant is
used during engine installation.

® Always mount the engine securely on a bench mount
or high-quality engine mount.

® When you install the engine, must ensure the correct
size and pitch of the propeller for your engine; must
ensure the correct size and distance of the drilled
mount hole.

® Always ensure that the propeller is securely attached
to the engine shaft and all retaining fasteners are
tightened properly before EACH flight.

® Never get close to the running propeller.

® Never try to stop the engine physically. And never put
other matters into the rotating propeller.

® Never use hands, fingers, or any other body part to
stop the propeller.

® Never attempt to repair or modify a propeller beyond
its intended use.

® Never stand in front or in line with the propeller when
the engine is running. Keep onlookers away (at least
30 feet) from the running engine, especially children.

® Always use a balanced spinner and a balanced
propeller. An unbalanced spinner and propeller
combination will cause high levels of vibration and may
cause the propeller shaft to break. Securely tighten the
spinner and propeller on the engine to prevent it from
being thrown off the engine while running.

® Never use a nicked, cracked, or split propeller. Never
use a propeller that has hit the ground. Even though it
may look good from the outside, it may be cracked on
the inside which may cause it to disintegrate while in
use.

® Keep foreign objects away from the propeller. Make
sure that nothing can be "sucked in" by the propeller.

® Never run the engine in the vicinity of loose small
objects, such as gravel or sand, to avoid the propeller
uncontrollably throwing such materials.

® Never wear loose clothing or a loose neck strap when

operating your model engine as these items could
become entangled in the propeller.

@ Never attempt to flip the propeller when the engine has
just stopped. Immediately after a glow plug-ignition
engine has been run and is still warm, conditions
sometimes exist whereby it is just possible for the
engine to abruptly restart if the propeller is casually
flipped over compression WITHOUT the glow plug
battery being reconnected.

® Never have loose objects such as screwdrivers,
pencils, etc. in your pockets when operating your
model engine. These could fall into the propeller.

® Always keep small parts out of the reach of children as
they can be choking hazards.

® Never operate this engine after drinking or taking
drugs. Alcohol and drugs may affect your judgment
and perception of potential dangers.

® Never touch the engine and its
components with your bare hands or
other body parts while the engine
running or just after a run. The engine will
remain very high temperature.
® Gasoline is highly flammable. Always
keep away from open flame, excessive
heat, sources of sparks, and other inflammable and
explosive materials. Never smoke near gasoline.
® The gasoline used for the engine is a
toxic chemical, if swallowed, in contact
with skin, or inhaled, it can cause
damage to organs. be careful with its
hazards when you use it. Always avoid children's
contact.

® Never run your engine in a closed space to avoid
potential hazards by inhalation of engine exhaust and
carbon monoxide. Please run the engine in a
well-ventilated open area.

® \When using, transporting, and storing gasoline, it is
necessary to know the relevant local laws and
regulations of the country or region. And you shall
report the gasoline usage to the local fire department
in advance if necessary.

® Always store your fuel safely in a sealed,
water-resistant container. Always store fuel in a cool,
dry location.

® Always ensure the fuel is stored in a clearly marked

container well away from the reach of children.



Notes

® Always perform a safety and functionality check prior
to each flight.

® Refilling the fuel tanks only after the engine is well
cooled down.

® Be sure to use the silencer (muffler) supplied with the
engine.Frequent exposure to an open exhaust may
eventually impair your hearing.

® Always wear safety glasses or goggles when starting
and running your engine.

® Always cut off the fuel supply (pinch or disconnect the
fuel line to the carburetor) or use the throttle linkage to
shut off the air in order to stop the engine.

@ |t is strongly recommended to use a suitable electric
starter.

® When your electric starter does not work properly, is
damaged or has impurities attached to the gear,
please stop using it.

® Please Use an appropriate tool or a folded piece of
cloth to remove the glow plug/ spark plug instead of
bare hands.

® Always stand behind the propeller when making
carburetor adjustments.

® Make sure the fuel line is well-secured to the engine
and to the fuel tank so that it won't come off in flight.

® Excessive running of the engine at idle speed can

® Use gasoline-approved vinyl or neoprene rubber fuel
line instead of silicone fuel line because it will be
dissolved by the fuel. Always secure the fuel line away
from the cylinder. The heat from the engine can
damage the fuel line.

® Keep the surface of the engine clean to ensure proper
heat dissipation. Ensure proper cooling/ventilation
around the cylinder with adequate air exhaust.

@ Before transporting your model airplane, remove all
the fuel from the fuel tank and fuel lines.

® Always use high-quality oil intended for 2-stroke
(2-cycle) engines. A high-quality synthetic 2-cycle oil is
recommended for optimum performance and longer
engine life.

® Keeping gasoline inside the carburetor over an
extended period of time will damage the diaphragm
valve and clog passages inside the carburetor. If the
engine is not to be used for more than a month, drain
the fuel tank and remove any fuel from inside the
carburetor.

® Use a filter intended to be used with gasoline engines.

® Always follow local policies and regulations when
using engines and model aircraft. Also it is recommend
that fly in accordance with the safety runs, regulations,
and recommendations of the AMA (American Modeling

result in reduction of the service life of the glow Association).
plug/spark plug.
Components
20cc Engine X-20cc-S X-20cc-S Pro X-20cc-R X-20cc-R Pro
Engine v 4 v v
Walbro Carburetor v 4 v v
Muffler Set (Side Type) v v
Muffler Set (Rear Type) v v
CMB@ Iridium Spark Plug v v v v
Electronic Ignition v 4 v v
Engine Mount set v v 4 v
Aluminium Prop Adapter 4 v
Gear-Drive Propeller Hub v v
Engine Starter v v
Starter ESC v 4




Specifications

Model: X-20cc-R

Displacement

20cc (1.22 cuin)

Lubrication Ratio

30:1 (Fuel: 2-Stroke Motor Qil)

Performance

25HP

Ignition Voltage

6-14 V

1800-8600 RPM (Test

Speed Range Spark Plug Type CMS6 Iridium Spark Plug
Propeller-16*8)
. Recommended
Bore 32 mm (1.26 in) 16x8; 14x10; 15x8; 16x6; 17x6
Propeller
Stroke 27mm (1.06 in) Weight of Main Engine | 697g
. 7.0kg @ 100 mALT (154 1b @ Weight of Muffler Set | 62g
Static Thrust
328 ft ALT) Weight of Engine Mount | 115g
. 54kg@ 1800 mALT (1191b @ Weight of Spark Plug | 13.5g
Static Thrust
5900 ft ALT) Weight of CDI (Ignition) | 104g

Compression

= 9:1 Total Weight 991.5g (2.19 Ib)
Fuel: Gasoline Engine Stroke Type: Two-Stroke
Engine Cooling: | Air Cooling Cylinder: Single Cylinder; Rear Exhaust
Air Intake: Naturally Aspirated via Carburetor Crankshaft Material : | Chrome Moly Steel
Carburetor: Walbro Main Engine Material: | High Quality Aluminum Alloy

Installation of the Engine

Muffler Installation

e Using an Allen key to install the muffler onto the engine cylinder.

« Be sure to place a muffler gasket between the muffler and the engine cylinder.

e This muffler can be adapted to the smoke system.

» Be sure to keep the screw on the side threaded hole of the muffler installed if the smoke

system is not needed.

 To install a smoke system, refer to the diagram on the right. First, remove the screw on
the side threaded hole, and then use a wrench to tighten the brass fuel port inside the

packaging into the reserved threaded hole.

Engine Muffler

Engine Cylinder

This step is for the installation
of the smoke system only.



Engine Mount Installation

e The 20cc engine applies an integrated nylon
mount, which has good stability.

* Be sure that the orientation of the mount is
installed correctly.

e The additional four M5*75 screws provided
are optional and can be installed.

e Apply appropriate and equal torque when
installing bolts and ensure that the installed

bolts do not loosen.

Engine Mount

Spark Plug Installation

« Tighten the spark plug to the spark plug port
on the top of the cylinder using a hex socket
wrench.

e Firmly press the spark plug cap onto the
spark plug and ensure good contact.

e Turn off the power switch before connecting
the ignition module and the spark plug to

avoid the potential electric shock hazard.

Spark Plug

Plug Cap

Engine Cylinder

Propeller Installation

« For a 20cc engine, it is recommended to use
a 16x8 Nylon/plastic 2 blade propeller.

» The selection of propeller is not fixed, the
type of propeller applied should depend on
the design and weight of the aircraft as well
as the type of aircraft.

* |t is recommended to use a slightly smaller
propeller during the engine running in period.

* When installing the propeller, ensure that the
nut is tightened. If necessary, resin glue can
be added to secure the nut.

« Be sure to use a balanced propeller. Do not
use any propeller that has become split,
cracked, or nicked even very slightly, or
received a strong impact even if no apparent
damage is visible.

Propeller

Prop Hub

Prop Nut
Prop Washer



Installation of Circuit and Ignition Unit

The diagram within
the dashed box only
applies to the Pro
version engine with
the electronic starter.
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NOTE:

Voltage input: 1. CDI ignition(Battery 2)): 6V-14V; 2.
ESC for engine starter (Battery (3)): 11.1V,600-1000mAh
This figure is an overview of the circuits related to the
installation of the engine. EPHIL engine does not
include the battery, kill switch, receiver, and
tachometer. The plug locations, types, and colors of
the aforementioned electronic products from different
brands you purchase may vary. Please refer to the
guide and instructions for the specific electronic
products and install the circuit correctly!

Please install those plugs correctly refer to the diagram
above, and ensure that the positive and negative poles
and wiring colors are correctly matched (red wire:
positive pole; black wire: negative pole). Otherwise,
the ignition module might be damaged.

It is necessary to correctly connect the Hall ignition
sensor wiring to make the engine work properly.

Carburetor Adjustment

Throttle control

Idle speed adjustment

To prevent any unwanted interference. Please install
the ignition module and its power source as far as

possible away from the servos and receiver power
source.11.1V, 600-1000mAh

Ensure that the high-voltage wire sheath does not
come into contact with the engine and fairing to avoid
accidental short circuits.

To ensure the stable operation of the ignition system,
please install the ignition module taking sufficient
anti-vibration measures.

Using some incompatible electronic products (such as
an incompatible tachometer) may cause the engine to
fail to start.

For safety considerations. The power supply to the
ignition module and starter motor must be cut off
before ending the engine operation and turning off
the remote controller. This step will help to avoid
accidental engine starting.

Throttle control
Choke control

Fuel inlet

The carburetor is one of the core components of the engine and directly affects its performance and power. For
safety reasons, it is not recommended to disassemble or modify the carburetor, and it is not recommended to adjust

the idle screw.

The engine has been adjusted to the optimal state (default setting) for low and high speed needles at the factory.

Based on the altitude and the operating conditions of the engine, you can adjust the low-speed and high-speed
needles slightly within a small rotation range to achieve optimal performance of your engine.

When adjusting the low and high speed needles of the carburetor, use a flat headed screwdriver to tighten the two
needles clockwise to the reset state, and then rotate the pointer counterclockwise according to the parameters in the

table below to the specified number of turns.

Before adjusting the carburetor, you MUST stop the engine.

X-20cc-S (& Pro)
X-20cc-R (& Pro)

Walbro WT962

1 Turn 18 Minutes
(1.2 Turn)

1 Turn 42 Minutes
(1.7 Turn)




Fuel

Fuel / Oil mixing: 1 Gallon Gasoline (128 fl 0z/3.78L) : 2-Cycle Oil (4.26 fl 0z/125.68ml) = 30:1 Ratio.
At running-in process: Gasoline : 2-Cycle Oil = 25:1 - 28:1 Ratio.

Fuel: High-quality RON95 unleaded gasoline (Euro 95 / Midgrade gasoline) is recommended.
Lubricating Oil: High-quality 100% synthetic 2-cycle oil is recommended. (Motul 800 2T 100% Synthetic racing motor
oil; STIHL Ultra High Performance 2 Cycle fully synthetic Engine Oil; DELUXE Materials R/C Specific full synthetic 2

stroke oil etc)
Never use outboard motor 2-cycle oil.

Fuel Tank and Lines

To the fuel inlet

Air vent pipe

Fuel tank

~ANL7

Re-fuelling pipe

Y

: %&iﬁ

Gasoline-resistant tank cap

e Be sure to use a fuel tank and fuel pipe
which are compatible with gasoline.

» Be sure to use gasoline-resistant tank cap.

« Be sure to check and replace the fuel pipe
periodically.

* Be sure to apply a commercially available
gasoline fuel filter at the fuel pipe.

* Be sure to check and clean the fuel filter
periodically.

Weighted fuel filter

Preparation Prior to Start

Ensure the safety of the environment and ensure that
surrounding personnel are at a safe distance.

Check the circuit of the ignition system to ensure that
the circuit connections are correct and secured.

Make sure the propeller is securely attached to the
engine shaft and all retaining fasteners are tightened
properly before the flight.

Check the tightness before and after every flight of the
aircraft, make sure that the installation of the engine
mount between the engine and the aircraft is secure
and there are no loose bolts.

Check the integrity of the propeller. Make sure the

The proper engine running-in will optimize the internal
mechanical coordination of your engine, contributing to

optimal power performance and an extended

lifespan.Do not skip this step!

The best way to break in the engine is through a hot
run-in, which involves starting the engine normally for
the break-in process. This is because the inside of the
cylinder expands and contracts with heat, achieving

propeller is securely attached to the engine shaft.

Make sure the radio control system works normally.
Make sure that the battery is fully charged.

Check the carburetor to make sure the throttle and
choke are working well.

Make sure the fuel line is connected securely to the
carburetor.

Check the fuel tank and fuel lines. Make sure they are
connected correctly and securely.

Make sure that there is sufficient fuel in the fuel tank to
complete the flight.

Warm up before each flight.

the best break-in effect. Improper engine start-up for

the break-in or cold running-in, due to low
temperatures, can cause abnormal wear between the
piston rings and the cylinder wall. Abnormal break-in
can lead to excessive wear, affecting the piston's
airtightness and ultimately resulting in a decrease in
power.

The engine should be run installed in the airframe with



wings attached or an engine test bench.

It is recommended to use a smaller propeller during
the running in process.

¢ During the running-in process, the carburetor may
need to be adjusted and the engine should be run at
light load and varying speed for enough time to have
the oil run through the internal part.

¢ The fuel used during engine running-in process should
be 25:1 - 28:1 ratio (gasoline:2-Cycle Qil). After you
have run a couple of gallons of fuel through, you can
switch to a ratio of 30:1.

Starting The Engine

Manually Starting

e Turn the transmitter and receiver switches ON.

¢ Have someone help you to hold the airplane while you
start it.

» Switch the ignition to ON, close the choke plate on the
carburetor, and open the throttle slightly from the idle
position.

e Make sure you use a good quality, lightweight
aluminum spinner. Make sure you use a thick glove to
protect your hand.Use your electric starter to turn the
propeller hub over for several seconds
(counterclockwise), or flipping a propeller rapidly. Until
a popping sound is heard and the propeller is spinning.
This indicates that the engine is successfully started.
Stay away from the engine and propeller immediately!

» Starting the engine for the first time may be difficult,
please be patient and try more times.

« If the engine still will not start, unscrew the spark plug
and check its contacts. Clean any possible excess fuel
inside the cylinder and try again.

* Let the engine idle for 30 to 50 seconds after the
engine successfully starts.

KI'o start a Pro version engine, which comes with a}
electric starter configuration. It is very easy and safe to
start your engine with this remotely controlled electric
starter. Starting an engine with an electric starter is highly
recommended. The contents on the right side are the

Qrocedures to start the Pro version engine. /

e During the engine running-in process, it is necessary
to have good ventilation conditions to ensure effective
heat dissipation for the engine.

e During the engine break-in process, avoid rapidly
increasing or decreasing the throttle, and refrain from
running at high speeds for long periods.

* Running-in time: On-ground running: at least 2 hours;
Flight running: at least 5 hours.

* Running-in speed: Low speed: 20%; Medium speed:
60%; High speed: 20%.

Remote Controlled Starting (For EPHIL Pro

Version Engine)

e Turn the transmitter and receiver switches ON. And
make sure the ignition module is powered off.

» Connect the three wires on the motor of the electric
starter to the three wires on the ESC (electronic speed
controller), and then insert the ESC signal wire into an
available switch channel on the receiver.

» Connect the power wires of the ESC to the battery. It is
recommended to use a 4S Lithium polymer battery
with a capacity below 1000mAh (this battery should
have an XT60 female connector). Hearing 3 times
beeping sounds from the ESC indicates a correct
connection.

» For the first time using the EPHIL electric starter. Turn
on the corresponding switch on the remote controller
for 1-3 seconds.If you observe the propeller rotating
counterclockwise, it indicates that the circuit is
installed correctly. Otherwise, immediately cut off the
power to the ESC, then interchange the connection of
any two wires between the motor and the ESC, and try
again.

 After completing the above preparations, power on the
ignition module, connect the fuel line and stay away
from the propeller and the aircraft.

e Turn_on the corresponding switch on the remote
controller for 1-3 seconds, and the engine will start.

After the engine successfully starts, remember to

immediately turn off the switch. The engine will keep
running!




Engine Maintenance

Check the tightening of each screw often, especially
engine installation screws and muffler installation
screws before and after a flight. Engine vibration
during running may cause screws to loosen. Tighten
the screws after each flight.

Fuel tubing throughout the fuel system should be
changed periodically. If the fuel line starts to get hard,
soft, or color change, there is a good chance it needs
to be replaced. Keep in mind that the tubing inside
your tank deteriorates more quickly than anywhere
else in the system.

Check the exterior of the engine to make sure there is
nothing wrong and wipe off any oil res and dust. The
engine should be kept clean and free of dirt build-up.
Install a fuel filter to prevent foreign matter in the fuel
container from entering the fuel tank. Clean these
filters periodically.

The carburetor fuel screen should be cleaned
periodically also. Carefully remove the pump cover,
gasket, and pump membrane. The screen will be
visible and can be cleaned after careful removal.
Professional carburetor cleaning agents might be
needed. If ever the carburetor seems to need frequent

Troubleshooting Guide

Failure to start the engine

mixture adjustment or acts like it's starving for fuel, a
dirty screen is a likely candidate for a cause. The
should be
reconditioned with every flying season or after being

carburetor inspected, cleaned, or

stored for a long period.

The spark plug should be inspected, and cleaned
periodically and replaced if it is fouled or worn. A new
plug with every new season is a worthwhile
maintenance step.

Do not disassemble unnecessarily to prevent damage
to parts or allow foreign matter to enter the engine.
When the engine is not to be used for a long period,
remove the engine from the model, clean the outside
then remove the carburetor, and plug all tubing. Clean
inside the engine by rotating the crankshaft with the
filled with
gasoline.After cleaning the engine, dry it well then

engine immersed in a container
inject a small quantity of oil used to mix fuel and rotate
the crankshaft several times to distribute the oil well
inside the engine. Then cleaning the carburetor with
carburetor cleaning agents, install it on the engine. And

place the engine in a dry place.

Possible Causes Solutions Repair Kit(s) Needed

Insufficient fuel / insufficient battery | Refueling / charging the batteries None

power

Wrong circuit connection Check the circuit, especially the installation of the
ignition module. None
Reinstall the ignition module and circuit

Spark plug carbon buildup Check and clean the spark plug None

Spark plug not working Replace the spark plug Spark plug

Hall ignition sensor or wire not

Replace the Hall ignition sensor

Hall ignition sensor

working

Ignition module damaged/ not | Contact after-sales service for repair or replacement, | Repair or replacement
working do not attempt to repair it yourself needed

Plug cap damaged/ not working Replace the spark plug cap on the ignition Spark plug cap
Tachometer incompatibility Use a compatible tachometer from another brand Tachometer
Clogging in carburetor Clean the carburetor and the carburetor fuel screen None
Carburetor damaged/ not working Replace the carburetor Carburetor
Excess fuel in cylinder Discharge the excess fuel, adjust the carburetor None

Engine E-starter damaged/ not
working

Replace the engine E-starter

Engine E-starter
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Gear-drive prop hub damaged/ not

Replace the gear-drive prop hub

. Gear-drive prop hub
working
Wrong connection between starter | Check the circuit connection, and reinstall the plugs None
and ESC
Engine E-starter has no response Check the signal wire connection to the receiver or None

controller setting

Abnormal engine running

Situations Possible Causes and Solutions Repair Kit(s) Needed

Engine response delay when

accelerated rapidly Try to adjust the carburetor first. Focusing on the

rpm increases at idling low-speed needle ‘L’, it might be too lean. Open it up None

engine stops when the throttle is | about 1/8 of a turn and try again

moved from high to low

The idle is not steady Replace the spark plug / glow plug Spark plug / glow plug

The idle is not steady The low-speed needle ‘L’ valve might be too rich. None
Close it 1/8 of a turn and try again

Engine stops at full throttle None

Engine response delay when | Try to adjust the carburetor first. Focusing on the None

accelerated rapidly high-speed needle ‘H’, it might be too lean. Open it up

Engine will not come up to full rom at | about 1/8 of a turn and try again None

full throttle

When turning off the remote | Cut off the power supply to the electronic starter and

controller, the electronic starter is | ESC before you turn off the remote controller None

restarting

Engine unable to reach full rom The high-speed needle ‘H’ valve might be too rich. None
Close it 1/8 of a turn and try again

Abnormal aircraft shaking Check if the engine mounting screws are loose and try None
to tighten all screws

Significant decrease in engine | Might be: cylinder/ piston scraping, or crankshaft/

power, engine stops, or abnormal | connecting rod damaging, or bearings/ needle Repair and

noise

bearings damaging.These are serious engine failure.
Rare happen but should be taken seriously.

Stop using and disassemble the engine, inspect the
fault point, and replace damaged parts. Or contact
after-sales service

replacement of parts
are required,
depending on the
specific situation

11
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Exploded View and Parts List

X02006

02009.5

=i Qy\\xozooss
_ X02008.2
Qt)xozms

E002CD

X02018

i 9%,’ Va2 X02016
X02009.3
X02007.2

X02009.2

E002HL
X02013.3
X02013.2
X02013.1
NO. | CODE NO. Description NO. | CODE NO. Description
1 X02006 Cylinder X02013.1
X02007.1 8 X02013.2 Prop Hub Accessory
2 Crankcase Set
X02007.2 X02013.3
X02008.1 X02014.1
9 Bearings
3 X02008.2 Piston Accessory X02014.2
X02008.3 10 X02015 Wrist Pin Bearing
X02009.1 11 X02016 Carburetor Base
X02009.2 12 X02017 Reed Valve & Insulator
4 X02009.3 Gasket Set 13 X02018 Nylon Mount
X02009.4 14 TO02SP CM-6 Iridium Spark Plug
X02009.5 15 H004WC Walbro Carburetor WT-962
X02010 Muffler 16 E002CD CDI Electric Ignition Model: C-2.2
X02011 Crankshaft & Rod 17 EO002HL Hall(M size)
X02012 Piston Ring 18 TO11CX Woodruff Key (S size)
TOO1LS Screw Sets
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