OPERATING
INSTRUCTIONS

For XL .80RFS and XL .31RFS
Series Four-Stroke Engines

e

INTRODUCTION i

-

Tharik you for choosing a Magnum ¥L RFS series aircraft engine. The XL 80RFS
and .91RFS angines are single cylinder, four-stroke engines incorporating
an aluminuim peston. ifen g and stesl sleeve for long life and high power
outpul. A dual nesdle valve carburalor for precise fuelfairflow metering is
standard. Both engines feature a ball bearing-supported crankshaft and
camshaft, dual bushing-supported connecting rod, and & high-flow mufflar
for more power and reduced nomsa, Your Magnum XL RFS series engine
was designed by expert engineers and built by master craftsmen using only the
highest guality malterials and CNC machinary. These qualitiess provide the long
life and dependability you have come to expect from an englne of this caliber,

~ BECOMING FAMILIAR WITH YOUR ENGINE

If you are familiar with the cperation of mﬂ-del--;n'gines or just can't wait to
Fun your new angine, please read through the Quick-Start Guide included,
This guide will help you get started right away and also includes some good
recommendations. We do recommend reading through these Operating
Instructions in their entirety to familiarize yourself with the features and
operation of your new engine. Y¥e have also included a Troubleshooting
Guide should you encounter any problems.

Please use the photos below to familiarize yourself with the components of
wour nenw Magnum XL RFS saries engine
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XL .80RFS/.91RFS ENGINE SPECIFICATIONS

Displacameant: ............... .B0ci (12.8cc) / .B81ci (14.95cc) I
BOra: ....eeeecrermecennn 26.5mm [ 27.7mm

Stroke: ........... . 24 Bmm / 24 . Bmm

Practical RPM: ............... 2,000 - 12,000/ 2,000 - 12,000
Weight: ........ wnsnsssansnns 20,002 § 20.Toz (wio Muffler)

21.Toz | 22 4oz (wl Muffler)

Both Engines Featura:

= Ringed-Fiston Design for Long Life and High Power
* Rear-Updraft, Dual-Neadle Carburator w/Choke

= High-Flow Cuiat Mufflar

# Dual Ball Bearmg-Supported Crankshaft & Camshaft
* Dual Bushing-Supported Connecting Rod
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Magnum XL RF3 series model airplane engines will consistently give you
dependable performance and reliability and will be a source of satisfaction
and plaasure if you follow thesa nstructions as to the engine's proper and
safe use. You alone are responsible for the safe operation of your engine,
so act sensibly and with care at all times. This Magnum XL RFS series
model akplana engine Is not a toy. It s a precision-built machine whose
power |5 capable of causing serous injury o yourself and others if abused or
misused, or if you fail to observe proper safety precautions while using it.

* Keep spectators, especially small children, at least 20 feet away from the
anglne while it Is running.

* Mount the engine securaly in the airplana or on a suitable engine fest
stand to run the engine. Faollow the mounting instructions in your kit's
instruction manual or on the plans for individual mounting recommandations.
Do not elamp the engine In a visa to tast-run i,

# Use the recommended size propeller and follow the proper procedure for
mounting the propaller, Use the cormect size wrench to tighten the propeller
nut and the safaty nut. Do nol use pliers,

& Inspect the spinner, propeller, and propeller and safety nuts on a regular
basis, looking for any signs of nicks, cracks or loosening.

= To stop the engine, adjust the throtile linkage to completely close the throttle
barrel and therefore cut off the fuel'air supply. You can also pinch the fuel
line 1o stop the engine, but only if it s accessible. Do not throw anything into
the spinning propelier or attempt to use your hands to stop the engine.

® While the engine is running, stand behind the engine to make any
adjustments to the needle valves. Do not reach cver or around the propeller
Do not lean toward the engine. Do not wear loosa clothing or allow anyihing
to be drawn into the spinning propeller while the engine is running.

® |f you need to carry your model while the enging is running, be conscious
of the spinning propeller. Keep the airplane peinted away from you and
athers at all times.

* Do not use tight-fitting cowls over the englne. They can rastrict air from
fiowing over the engine, which could result in engine damage from overheating.

—

_ ENGINEINSTALLATION

Engine Orientation

Your XL RFS seres engine can ba orlentated in any poasition on the firewall.
Keep in mind that when the engine is mounted inverted, carburetor
adjustments will need to be made differently and the fuel tank may need to
be lowered, (See fuel tank size and crientation to carburatar on the next page.)
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Engine Bolts & Firewall Requirements

The angine should be mounted Lo either a heavy-duly, glass-filled nylon
engeneé mount, 8 machined aluminuem engine mount or an integrated hardwood
beam mount, Use only high-quality stesl cap screws and ralgted hardware
to mount the enging to the engine mount, The firewall in the airplane should
b2 alrcrafit grade 5-ply plywood no less than 516" thick and the firewall should
be reinforced to maet the torque and weight of the engine.
Muffier Installation
The muffier threads onto the exhaust pipe, which then threads into the angine's
cylinder head. First thread one cinch nut onto each end of the exhaust pipe,
1 then thread the mufler onto one
end. The mufller should be
threaded on atl least 1/4" to
prevent vibration from damaging
the threads. Once you have
threaded the muffler onto the
exhaust pipe use an open end
wrench o firmly tlighten the cinch
nut up against the muffler. The
exhaust pipe is adjustable to
better suit the installation of your particular application. Thread the exhaust
pipe irto the engine's cylinder head. The exhaust pipe should be threadad
in no less than 1/4” {o prevent vibration from damaging the threads. COnce
you have threaded the exhaust pipe into place and into the proper pasition
for your application, use an open end wrench to firmly tighten the cinch nut
against the cylinder head,

Fuel Tank Size & Orientation to Carburetor

Ideally, the stopper in the fuel tank should be even with the high speed neadle
valve or just slightly below it. Some models will only allow the fuel tank to be
mountzd highar than the eal location. A fuei tank that is positioned higher
than the ideal location wusually doesn't pose any problem except when it is
mounted excassively higher andior is ueed in conjunction with an inveried
mounted engina or during exireme asrobalic Might. If you mount the engine
inverted, we strongly sugges! lowering the fuel tank so the stopper assembly
is slightly below the high speed needle valve. Doing this will prevent fuel
from siphoning infe the engina and ficoding it when the fuel tank is full, I¥
you cannot lower the fuel lank far enocugh, we suggesi lowering it as far as
can be allowed In your particular application

The size of the fuel fank used should be 120z, - 140z, depending on the
model and the length of flighls desired. Use of a 4oz tank will provide
between 10 - 15 minutes of run time at full throttle. Use of a fuel tank any
larger than 140z, can lead to excessive leaning of the engine during fiight
and Is not recommended.

Carburetor Orientation

In some cases you may want the throtilie arm on the opposite side of e
engine from how it comes
preinstalled. You can remove the
carburetor and reinstall it in the
opposite direction with no effecton
performance. To remove the
carburetor, loosen the wo screws
holding the intake manifold in
place. Next, remove lthe two
sorews holding the choke assemblyf
carburator to tha engina. Remave
the carburetor by gently pulling it down off the intake pipe. To reinstall the
carburelor, apply machine oil fo the c-ring inside the carburefor mounting
base and reverss the process, making sure to tighten all the bolts zecurely.

Choke Valve

Your XL RFS saries anglnu is equipped with & choke valve 1o aid in priming

T ; the englne tor hand-starting. The
enging is choked by opening the
carburetor barrel completely and
turning the choke lever o close off
the carburetor opening. Fuel can
then be drawn into the engine by
turning the propellar, If the choke
lewer js foo short for your
particular application, fabricate a
longer choke lever out of 2mm
diameter piano wire and secure it into the choke assembly using the 1.5mm
grub screw, If the choke lever is more than 37 long we recommend supporting
the auler end of it to prevent excessive vibration

. s

Idle Stop Screw & Rotor Bolt

The idle stop scraw adjusts the closure of the throttle barrel. Tuming the idie
= stop screw clockwise will make

the throttie barrel slay open more
Turning it counter-clockwise will
allow the throttie barrel to be
closed more. Adjust the idle stop
screw 50 thal you can close the
throttie barrel completely lo shut
off the engine. The rofor ool holds
the: throttie barme! in the carbunetor
body and prevenis the throtlle
barrel from being over-rotated in either direction. 11 does nol reguire adjustment.
Paricdically check the rotor bolt to ensure that il is tight

Optional Needle Valve Extension

If an extension is required to adjust the high spead nesdie valve, use a 1 Smm
diameler wire of the necessary length. Loosen the grub scréw in the side of
the needia valve, Inser the wire Into the end of the naadie valve and lighten
the set screw firmly  If the axtension s more than 3" long we recommend
supparting the outer end of the extension to prevent excessive vibration

Crankcase Breather Nipple

A nipple is lncated on the bottom of the crankoase This is 8 breather nippie
and should nat be plugged or have any part of the fuel sysiem hooked (o il
Ideally, the nipple should be el as-1s; howeaver, a short pieca of fual tubing
can be attached 1o it and run outside of the cowling or fuselage.

WARNING Do not plug the breather nippla or the engine will nol run
progedly. If yvou place an extension on tha breather apple il should nol be
maora than 37 lang.

Propeller Installation

Your engine comes equipped with 2 main propeller nut and one safety nut.
For your safety, we recommend using both the propeller nul and the salety
nut to secura the propelier Inlo place.

WARNING Bafora installing the propafler it must be propery halanca;
Running your angine using an out-of-balance propeller can lead to
excessive vibration, which will result in excessive stress and wear on both
the engine and the airframe. Balance the propeller using the method
recommeanded by the propelier manufacturer. Several products are
available to properly balance propellars. Ask your local retailar far more
Inforrmation aboul these [lams.

Continued at Top of Next Page
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Using a /16" drill bit or a prop
raamear, anlarge the hole in the
propeller hub o fit the crankghafi.
Slide the propeller onto the
crankshafl, up against the thrust
washer, Slide the propeller
washer up against the propeller
and thread the prop nut inte placea.
Tighten the prop nut firmly to
sacuré the propeller in place, then
install and tighten the safety nut
against the propeller nut, When fightening the nuts, use an adjustable
wrench. Do not use pliers

The diameter of the crankshal s 518",

Ir'nl"l"-i"tfiNINI‘E If you are installing a spinner onte your engine, the cone of
the spinner must not rub against the propelier. Aliowing the spinner cone
o rub against the propeller could lead to propeller damage and evantual

{ propaeller fallure. '

. PROPELLER, GLOW PLUG & FUEL

e a]

G

Propeller Recommendation

The diameter and pitch of the propeller needed for your XL RFS saries
anging will vary graally depending on e application the engine is used in.
The weight. drag and the type of model and how you intend to fly it are all
faciors in delermining the correct size propeller lo use.  Experimentation
will be necessary to find the optimal size propeller for your particular
apptication.  |deally you want a propellar that the engine will turn in the
10,000 - 12,000 rpm rangs on the ground, yet power the airplane sufficiently.
Using a propelier that is too small will cause the engine to run at too high an
rpm. Using a propeller that is oo large will cause the engine to run at too low
an rpm and cause il to lug down too much, In both instances this can lead to
premature engine wear and eventual failure.

( PROPELLER SIZE RECOMMENDATIONS FOR XL .BORFS by

Use t ~ 12x6 . — 13x7
se ror r
Break-In = xh

12 x 810 13 x8

PROPELLER SIZE RECOMMENDATIONS FOR XL .91RFS
T 13x 6 e 14 x 8
se for
Break-In { 4x6
13x8 N =

Glow Plug Recommendation

Glow plugs can make a big difference in the parformance of your engine.
We racammend using a hat heal-range glow plug intended spacifically for
four-stroke engines. Do not use a cold heat-range plug or a plug designed
for two-stroke engines. This can lead to erratic engineg runs and evaniual
anging wear and failure

Fuel mendation

Fuel can make & big difference in the way your engine performs. We
recommend using two types of fuel with your XL RFS series ongine. For the
break-in period you must use a fuel containing no more than 10% nitro
methane and no less than 18% Castor'synthetic blend lubncant, Use of fuel
containing more than the recommended percentage of nitro methane or only
synthetic lubricants will cause the engine to run too hot and result in excessive
wear and engine falture in a very shorl penod of time. Once the engine has been

adequately broken in {about 1/2 gallon of the recommended break-in fuel),
a fuel containing up to, but no mare than, 15% nitro methanre and no less
than 16% Castor/synthetic blend lubricant fuel can be used.

WARNING We do not recommend using fuels that contain onl].rw

synthetic lubricants. Synthetic lubricants have a much lower flash point
| than Castor Qil lubricants. Flash point is the point at which the lubricant
! beging to aclually burn and lose its lubricating qualities, Using fusls
| containing a blend of Castor Ol and synthetic lubricants resulls in an
: engine that runs cooler and lasts longer One lean run using a fuel
: contalning only synthetic lubrcants can cause engineg failure. Using fuels
| witha Castor Oil and synihetic blend of lubricanis greatly reduces this chance. |

 HIGH & LOW SPEED NEEDLE VALVES |

High Speed Needle Valve

The high speed neadle valve is used to meter the airffuel mixture at full
throttle. Turn the needle clockwise lo lean the mixture or turn the needie
counterclockwise to richen the mixture. When you siari the engine for the
very first time the needle valve should be lumed in completely, than backed
out 2-1/2 wrns. When you start the engine after that, leave the neadle valve
in the same position it was in when you shut down the angina.

Low Speed Needle Valve

The low speed neadla valve regulates the airfual mixture at idle and during
iransition from kdbe 1o full throttle. Turn the die mixiune screw clockwise o
lean the mixture. Tum il counterclockwise 1o richen the mixture. The idle
mixture screw is preset from the factory, but minor adjustments may reed 1o
be made after the engine 15 broken in. Te reset the mixture screw to the
factory setting, opan the carburetor barrel completely. While holding
the barrel open, turn the mixture screw OUT until it stops. From this
paoint, turn the mixture screw IN 4-1/4 turns. This is the factory setting.

~ STARTING PROCEDURE i)

Your XL RFES series engine can be started using an electric starter or it can
e stared by hand. For safety and ease of starting, especially when the
englne is new, we recommend using an electrnc starter, The following two
procedures should be done with the power to the glow plug off.

Starting Using an Electric Starter

When wusing an electric starter it |s not necessary 1o choke and prime the
angine, The starar tums the engine over fast enough that the engina draws
luel on its own. Praming the engine prior o using an electric starter can
cause the engine to "hydro-lock"” or flood. This is a result of too much fuel in
the engine before it aclually fires. Turning the engine over with an
electric starter while the engine is flooded can cause extreme damage
to the engine andfor cause the propeller assembly to coma loose. Turm
the propeller through the compression stroke one time by hand to chack
far a hydro-locked state before applying the starter.

Starting by Hand

YWhen starting the engine by hand always use & chicken stick or a heavy
leather glove, Mever just use your bare hand or serious injury could result.
Ta make the engine easier to start by hand it should first be primed. This is
done by opening the carburator barrel completely and turning the choke lever
o close off the carburetor apening. Fuel can then be drawn inta the anging
by "pulling” the propeller through the compression stroke 2 - 3 times. This
will draw fuel into the englne. Releass the choke lever and pull the propaller
through the compression stroke once to check for a hydro-locked condition
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IMPORTANT Your XL RFS series angine is a ringed engine. A ringed
engine is designed differently from a typical ABC designed engine that
you might be mare familiar with; therefore you will not fesl much hasitation
as the pislon moves through the top of the stroke. A ringed engine does
nol have any taper in the sleeve. Ring tension is what seals the
combustion chambar. When the engine is brand new, it will not feel like it
has much compression. This is becausa the ring has not yet been seatad
with the sleeve. After the engine has been broken-in, compression will
Increase. The break-in procedure will guide you through the steps
necessary to properly break in your new XL RFS series ringed engina.
i Please follow the steps closely. |

The break-in process allows the engine parts to perfectly fit each other and
properly proteci each part from premaiure wear. The engine should be
broken in using a fuel that containg no mare than 10% nitro methane and no
lass than 18% Castorfsynthetic blend ubricant. Fuel containing anly
gynthatic lubricants should not be usad during the break-in procedura. For the
break-in procedure we recommend mounting the engine into the airplane i
will be used in. This way the muffler, fusi tank and throttle linkage can all be
testad in combination with the engne.  If your airplane uses a cowling, it
should ba removed during the break-in procedure.

O 1) Turn the high speed neadle valve out 2-1/2 turng from the fully
closed position.

Q 2) If you are using an electric starter to start the angine, follow the
procedure in the previous saction. If you are starting the engine by hand,
follow that procedure in the previous sactlon.

1 3) Open the throttle barrel to approximately 1/4 throttle. Connect the
power to the glow plug. Start the engine using an alectric starter or by hand.
If starting by hand you will need to vigorously flip the propeller through the
comprassion stroke several times before the engine will start,

d 4) Once the engine starts, open the throttle barrel to aboul 1/2 throtile.
You may need to lean the high speed needle valve in about 1/4 turn to kesp
the engine running at half throttle.

4 5) After the engine has been running about 1 minute, remove the power
from the glow plug and slowly advance the throttle barrel to full throttle.
Adjust the high speed needie valve so that the engine is running wery rich.
You should notice axcassive white smoke coming from the exhaust, Let the
engine run for approximately 10 minutes then stop the engine.

O 6) Let the engine cool for approximately 10 minutes then restart it. Set
the high speed needla valve mixture to a slightly leaner setting, about 1/4
turn more in. Let the engine nun for aboul 5 minutes at this seiting, then slop
the angine and let it coal for approximately 10 minutes.

O 7) Repeat the procedure in step # 6, while keaning the needla valve slightly
mora each time. In all, you should run the engine aboul a total of 45 minutes
of actual running time. After 45 minutes of run fime the engine is ready for
flight. Fly the airplane with the engine set as rich as possible, bul with
adequale power o fly the airplane. After each flight, lean the mixture slightly.
Continue to do this for about 5 flights, Al this point the engine should hold a
good setting on the high spead needle valve and you can begin to fine tuna
the needle valve settings to increase performance.

Mow that your engine is broken in, you can set the high and low spead neadla
valves for optimum performance,

Continued at Top of Next Column

WARNING Be careful never io lean the engine out too much. Remember
that the lubricants for your engine are suspended in the fuel. If you lean
out the fuel mixture too much you will also be lowering the amount of
lubricant entering your engine. Lass lubricant means more chance of |
your engine overheating and possible engine failure

Setting the High Speed Needle Valve -F

3 1) Start the engine and remove the power from the glow plug. Allow
the englne to warm up for about 1 minute,

0 2) After the engine has warmed up, slowly lean the high speed mixture
uritil the engine reachas peak rpm, After reaching peak rpm, richen the
mixture slightly until an audible drop in rpm is heard. If you are using a
tachomeatar this should be batwaan a 200 - 300 rpm drop.

3 3) With the engine running at full power, carefully lift the nose of the
airplane aboul 45° inta the air. The mixture should not become too lean, but
you may hear a slight increasa in rpm. If the engine sags, or loses rpm when
you hold the nose up, the mixture is foo lean. If this is the case, slightly
richen the mixture and follow the iest once more.

-

IMPORTANT Rpm will increaze about 10% - 30% in the air. Thiz is due |
to the forward motion of the aircraft as it iz fiying. Because of this more air
i entering the carburetor, at a higher force, which causes the mixture fo
lean oul. Additionally, as the fuel level in the fuel tank goes down, fuel
draw becomes more difficult for the engine, especially during aerobatics.
thus causing the mixiure to go lean. It is imperative that you set the
mixtura rich while on the ground to compensate for the leaning
tendencies that will happen in the air. Always watch the exhaust during
your flight. The engine should leave a noticeable white smoke trail at all
times.  If there 5 no smoke trall, the engine is running too lean, You
should land immeadiataly and reset the mixiura.

Setting the Low Speed Needle Valve

0 1) Start the engine and lean out the high speed neadia valve as par the
previous steps. Close the throttle until the slowest reliable idle is reached.
Allow the engine 1o idle for about 30 seconds,

0 2) Quickly advance the throttle o full. If the engine just stops running as
s00n as the throltla s advanced, the idle mixture is too lean. With the
engine stopped. richen the idle mixture about 1/8 of a turn.

0 3) Repeat steps # 1 and # 2 until the engine will fransition from idle to full
throttie smoothly. Minor hesitation in the transition is normal.

O 4) If you quickly advance the throttle from idle to full and the engine seams
to be very rich during transifion (i.e , lots of smoke coming from the exhaust),
the mixture is oo rich. With the engine stopped, lean the idle mixture about
1/8 of a twrn.

1 5) Repeal steps # 1 and # 4 until the engine will transition from idle to full
throttle smoothly. Minor hesitation in the fransition is normal.

5
Information about engine maintenance, including

adjusting the valves and returning your engine for
warranty service can be found on the separate
sheets packaged with these Operating Instructions.

Magnum XL RFS series engines are distributed
exclusivaly by Global Hobby Distributors 18480 Bandilier
Circle, Fountain Valley, CA 92708
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