EXTREME POWER

REDLINE HELICOPTER E&%@m%
INSTRUCTION MANUAL

REDLINE is a new engine gamfiﬁw‘ line of Thunder Tiger. High

performance, extreme power will be the main features of this series
engine.
RL-53H helicopter engine is the first engine in this series. With the
biggest displacement and awesome power, RL-53H is the best choice
nitro power plant for your .50 size helicopter model.
Features with the fix fype carburetor with 2 mounting bolts design o
make it easy to be installed and align the carburstor pesition. Adopt
a thermal insulator pad between the carburetor and crankcase to
make the engine can run smoothly and accuracy air-fuel rate without
be effected by the heat from the engine. The machinery with anodize
cylinder head, not mixf make it looking good alse offer the good heat
transparent of the engine. Ringed type piston fit with the XC? plating
cylinder to make the engine with good running performance and
endurance life

1 Fix iyge Carb. Install with th@fmas isolator gasket construction
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There are 4 main content in the box—

1. RL-53 engine ™1
2. Carburetor with thermal isolator gasket and 2 mounting bolts
3. REDLINE R3 glow plug *1

4. Allen wrench *2 pes {(2.5mm & 3mm)

This engine will provide you with years of safe use, provided that you

carefully follow these safely instructions:

1. This model engine 1S NOT A TOY, but a powerful miniature engine
that is capable of inflicting ¢ uamage o both people and property
if misused.

2. Always mount the engine securely in a test stand of high-quality
engine mount. Never, ever attempt to clamp your engine in a
vise.

Make sure that you use the suilable size engines and rotors for
vour helicopter that followed the recommend of helicopter instruction

manual.

4. Make sure that the installation of the clutch/cooli ‘ﬂq ‘fare system
on the engine is securely fastenad and c{;rmmy uitable
installation will cause huge vibration during helico %} ng.

5. Do not run your engine around dirt sand or Eagse gravel. Such

material can be thrown info your eves by the propeller/rofor. In

addition, the engine can be damaged by these materials entering

the carburetor.

Take care to keep all loose clothing, rags, tool, etc. away from

the rotors.

7. Take care when handing your engine after running. Model engines
gel very hot during operationl.

8. Keep all fuel lines, glow clips, ste. away from the rotors.

o

9. Always operate your engine with proper veniilation. Model engines
S b=
produce toxic fumes when run in a closed room or confined area.
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The following tems are necessary for operation your engi ne, and are
&5 1y

available from vour local 1 obby supplier

EFUEL =

A good quality, commercially available fuel containing 25% m:::r%cam
and 75% methanol is recommended for break-infrun-in and gmu’az
use, Fuel containing 10%~30% nitromethane and 20% lubricant is
for use when more power is required. Most fusls contain synthatic
lubricants{only) are much less tolerant of a lean run compared io fusl
that contains castor oll. if availability or focal conditions force vou o
use a fuel that contains only synthetic lubricant, we suggest that you
keep the needle vaive set to slightly richer setting, allowing more

B GLOW PLUG

The type and quality of glow plug used in vour
engine will have a major impact on overall
performance and reliability. For Thunder Tiger
REDLINE series engine, we strong recommend
to use Thunder Tiger REDLINE R1(#8774), R2
(#9281), R3(#9775) glow plug. A R3 glow piug
is included in the box. And for other brand glow
plug such as 0.8 No.8, Enva No.3, ATS #3..aic.
are also good for the RL series engine

GLOW PLUG



GLOW STARTER

The electric power source for healing the glow
plug during starting the engine(1.2~1.5V). Thunder
Tiger have a series rechargeable glow starter fo
maiching vou operating requirement.
(#2156~42161 #2196, #2191,#2192 #2193). And
a remote glow adaplor(#3803) is recommend to
be used on the helicopter to make it more easy
of the operating.

GLOW STARTER

REMOTE GLOW
ADAPTOR

PLUG WRENCH

Used for fightening the glow plug as well as the
propeller nut. A Thunder Tiger #1102 4-way
wrench is recommended.

PLUG WRENCH

FUEL PUMP

Required o fill the fuel tank in your model. A FUEL PUMP

Thunder Tiger hand-crank pump (#1645) or 12V P

electric pump ( #1658) are available from your "
_hobby dealer.

STARTER EXTENSION

ELECTRIC STARTER & HEXAGON
STARTING SHAFT

Use an slectric starter with hexagon starting shalt  greeTric sTARTER
and cormecting with 12 Volt batlery to start the
engine. A Thunder Tiger #2674, #2675 Starter
and #3801 EXTENSION SHAFT are
recommended.

7.2V SEALED LEAD
ACH) BATTERY

FUEL LINE
Choose a high quality, sllicone fusl line (#1177)
for use with your Thunder Tiger engine.

FUEL LINE

The main basic dimensions of the RL-53H are shown as below. Follow
the helicopter model instruction manual fo mount your engine securaly
to the rigid engine mount and cooling fan & clutch unit. Then install
into the helicopter. Make sure the mounting surfaces are absolutely
flat and parallel to avoid engine distortion (bearings, crankcase...)

and powsr loss.

Proper break-in is critical to the life of any model engine. Because
your Thunder Tiger RL series engine has been precision-made from
quality material and is ringed type engine, a prolonged break-in period
is not necessary. In fact, only a simple running-in procedure is required.
The break-in period can fake place on your mode! or on a test stand.
You should set the engine on “rich” condition to run-in the engine.

The carburefor installed on RL engine is specially designed for the
high performance RL helicopter engine and provide the proper air-
fuel mixiure automatically for helicopter flying at any throtile operating

range.
Since the carburetor has been pre-set at the factory, large adjustments
of this carburstor should not be required. However, under different
operating conditions, minor re-adjustments may be required. These
conditions include set-up of the helicapter, glow plug used, and weather
conditions.

IMPORTANT ,

Before trying fo adjust the carbu;eiib:“, please note the following issues.
Inhelicopters; engine failure in flight as a serious problem, espedcially
for the inexperienced modeler. it can mean loss of control and resulting
crash.

For ensuring safe and reliable conirol on the halicopter flight, itis a
must that the engine keeps running and that the throtlle Has quick
and reliable response. Therefore, the carburetor adjustment is very
important for the helicopter and this should be done with great care
to obtain an optimum throtile response. In the helicopterflight, tig_
throtile response on the medium speed range with the partial throttle
opening is very important. Because, medium speed range is widely
used in the flight. On this carburetor, only two adjustable controls are
provided.

furn the screw clockwise. If it is too lean, ture the screw counter-
clockwise.

1) Needle Valve — This valve controls the mixture strength of the
engine speed range from half {o fully opened throttle.

2) Mixture Metering Screw~—This screw controls the mixture strength
of the speed range from idling to half opened throtlle. Basically,
the adjusiment of this Mixture Metering Screw is to obtain the
steady idling and smooth acceleration response.

Please nole the best mixture strength around half opened throtlle is

obtained with the balanced controls of both Needle valve and Mixture

Melering Screw.

SETTING BEFORE ENGINE STARTING

Close (tumn clockwise) the Needle Valve until it stops. Open the Needle
Valve 3 turns from the closed position.

Make sure that the throtile linkage is set so that the throttie rotor is
fully open when the transmitter stick is move to full high speed position
and that the throtile rotor is fully closed when both the throttle stick
and throtile trim lever are moved to the lowest position.

ADJUSTMENT

Foliowing procedures are recommended to adjust the carburetor.
Adjustment low speed performance (range from idle to 1/3 opened
throitle)

1) Start the engine with transmitter throttie stick fully down and the
throttle trim level set the neutral position.

2) Set the throtile trim lever so that the engine runs with highest idling
rpm but without engaging the clufch.

3} Increase the engine speed by advancing the transmitter throtile
stick gradually until the helicopter just lift up (floats) from the ground.
Warm up the engine by keeping above floating condition for
approximately 10 seconds then slowly reduce the engine speed,



4} Repeat above procedure several times. If the engine tends to
hesitate or stop after hesitation, the mixture at idle is not correct.
Generally speaking, if the mixture at idle is oo rich, the engine
stops abruptly with short hesitation when the throttle is opened.
On the other hand, if the mixture is too leans, the engine will hesitate

g little longer with weakenad exhaust sound.

5y 1f the engine runs with hesitation but does not stop then fry io
increase the engine speed by means of the fransmitter. Try o
hover the helicopter, maintaining the altitude of approx. 1 ft or 30am
rom the ground, then carefully watch the exhaust smoke and will
feel lazy throtlle response. If the mixiure is too lean, the engine
runs with higher pitched exhaust sound, without any or very low
exhausi smoke then the speed will be reduced showing overheating
tendency and the helicopter is hard fo continue hovering.

6) After you find the condition of the mixiure, turn the Mixture Metering
Screw 1/12 turn at a time, according fo the mixture, by using a
small screw driver {o correct the mixture. If it is too rich, turn the
screw clockwise. If it is foo lean, turn the screw counter-clockwise,

ADJUSTMENT HIGH SPEED PERFORMANCE

The optimum Needle Valve setting is usually 1/4~1/2 turn closed from
the starting position (i.e 3 turns open from the fully closed position).
i depend, of course, on 1) The individual characteristics of helicopter
and ifs engine/muffler installation, 2) the fus! used and 3) atmospheric
conditions. ]

The Needie Valve should be gradually closed uniil the highest
performance is obtained in flight at full power.

However, {ake care not to close the Needle Valve to a too lean setting
and risk overheating the engine, in the pursuit of maxdmum performance.

ADJUSTMENT MIDDLE RANGE PERFORMANCE

As previously stated, in helicopter flight, throttle response at medium
{hovering) speeds is most important. If the Mixture Metering Screw
(low speed) and Needle Valve (high speed) are properly balanced,
the mixture will be correct, through the medium speed range.

If, however, minor re-adjustments prove {o be necessary for the best
possible throttle response, proceed as indicated by the foliowing
symptoms and required corrective action:

1) If the mixture at middle range is lean, gradually increased engine
speed is accompanied by diminished exhaust smoke and a high-
pitched exhaust sound if hovefing is prolonged. In extreme cased,
the engine will overheal and lose speed, so that hovering cannot
be maintained. In this event, open the Needle Valve 1/24~1/12 tum
and turn the Mixture Metering Screw 1/12~1/8 turn counter-clockwise.

2} If the mixture at middle range is too rich, positive and quick throttie
response will not be obtained, the exhaust smoke will be dense
and the exhaust sound will be lower, probably accompanied by
fuselage vibration. In this even, close the Needle Valve 1/12~1/6
turn and turn the Mixture Metering Screw 1/12~1/8 turn clockwise.

For most of the 50 size helicopter, it's recommended {o set the rofor
blade rpm (head speed) as follow setling:

Normal: 1450 ~1550 rpm

idie Up/Aerobatic: 1950~2050 rpm.

Normally, the gear ratio for the 50 size helicopter is around 8.5~8.7.
So you can set the throttle/pitch curve on the transmitter to malch
the head speed setiing.

it's also recommended fo use the
governor device to control the rotor
speed. Please follow the governor
manual that supplied by the
manufaciure to do the instaliation and
setling. Thunder Tiger #8030 Zero g
governor with high performance that
is recommended.

Always keep the outside of your engine clean. Use clean, fresh fuel
can keep your fuel can, pump, and fueling system free from dirt
particles. Install a fresh filter betwean the fuel tank and carburetor,
and belween your fuel pump and filling line to prevent any dirt from
entering your engine.

Model fuel contains alcohol, which is hydroscopic (meaning that if
attracts moisture from the atmosphere). This can cause corrosion o
the internal engine parts. After each flying session, run all the fuel
out from inside the engine by disconnecting the fusl line~from the
carburetor. If you will not be using your engine for a while, we suggest
removing the engine from the model, liberaily and applyifig 4 or 5_
drops of after-run oil (Marvel Mystery Oll, Prather, Pacer, etc. } into_
the carburetor and glow plug hole, and wrap your engine ih a soft
cloth and store in a sealed plastic bag. '
Do not dismantle your engine unnecessarily, as this may upset
precision fits such as piston/cylinder and crank pin/connecting rod
assembly. If i is necessary to clean your engine completely (such
as after a crash), remove only the muffler, backplate, and cylinder
head. Flush the entire engine with fresh fuel and reassemble. Apply
after-run oil to the engine and store or re-install the model. Do not
disassemble your engine further than described above, or your warranty
may be voided.

if you have to dismantle the pistonfring and connecting rod set from
the engine, vou must {ake care the direction when you re-install the
pistorvring and connecting rod set. The incorrect installation will cause
serious damage of the engine. On the piston, there is a small pin in
the piston ring groove. The function of this pin is fo fit the ring no
rotating during engine is running. So when you re-install the ring into
the piston, you have to adjust the ring open gap arcund the pin. There
is a “arrow” mark on the piston top surface. When you install the
piston/ring and connecting rod set, the arrow must be toward to the
front direction of the engine. Please refer the following drawing to
install of the pistonfring and connecting rod set.

Apply after-run ol fo the engine ans store or re-inslall into the model.
Do not dissemble your engine further than described above, or your
warranty may be voided!

Ring open gap @
"’/_

Arrow Mark on the
piston top swiface
should be towarded to
the front of the engine.

Pin

|
/A}'JM
Groove i\
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Your engine is guaranieed to the original purchaser to be free from
defects in materials and workmanship for a period of 3 years from
the date of purchase when returned for service accompanied by proof
of purchase (register receipt, credit card invoice, eic.). Crash damage
or problems caused by improper use are specifically not coverad
under this warranty. Damage caused by customer disassembly, use
of improper or substandard fuel, use of improper accessories {such
as propeliers, glow plug, etc. ) or any use of product other than its
specific intended use will automatically void this warranty.

ia | PROPNUT AADDZER
4 | CRANKSHAFT AAZ25T
5 | ORANKCASE ANZ251
6 | BACKPLATE SET | Aazesp
7 CONNECTING ROD AN2258
B8 WRIST PIN ASSEMBLY AAD3ST
9 CIRCLIP AADR2T7
10a | PISTON | AN2261
~[10b | PISTON RING . |—Anc274
110c | CYLINDER/SLEEVE 1 Aagesz
111 | CYLINDER HEAD AAZ256-R
12a | CYLINDER GASKET AADTA9
i2b | O-RING AA1685
12c | WASHER AADTBT
15 | CARBURETORASSEMBLY 9749 i
16a | FRONT BALL BEARING AMY1438L
16b | REAR BALL BEARING AMVBO02T2C3
17 | SCEEW SET PNO292
18 | THERMAL INSULATOR AAT4DT
19 | GLOW PLUG 9775

Should your Thunder Tiger engine require service, please follow the
following guidelines:

1. Do not return the engine to the place of purchase, as they are not
authorized or equipped to perform service.

2. Remove the engine from the model. We cannot accept equipment
for service other than engine.

3. Along with your engine and proof of purchase, enclose a complete
written explanation detailing the problem(s) with your engine. Be
sure fo include your name, address and daytime {elephone number.
BE SURE TO INCLUDE YOUR PROOF OF PURCHASE!

4. For repairs not covered under warranty, the charges will be billed
to you C.0.D. Please mention if you wish to have an estimate of
non-warranty repair charges prior to us beginning service. (This
may cause a slight delay in your repair)

5. For customers outside of the U 8. and Canada, coniact the authorized
Thunder Tiger agent in your countiry.

6. For U1.8. and Canadian customers, send your engine via insured
mail or U.P.8. to ACE HOBBY DISTRIBUTORS, INC., 26021
Commercenire, Lake Forest, CA 92630

A CARBURETOR BODY SET PN1331

B CARB ROTOR ASSY PN1332

o NEEDLE VALVE ONLY PN1333

D SPRAY BAR ASSEMBLY PN1334-

E NEEDLE VALVE ASSY PN1335 "

F THROTTLE LEVER PN1336

G BOLT & FUEL INLET PN108T

H HATCHET SPRING AATO25B -
] 0 RING SET, CARB PN1337; j
J MIX. MET, SCREW SET PN1338

K THROTTLE ROTOR SET PN1239

L NEEDLE HOLDER SET PN1340

THUNDER TIGER CORPORATION
NO.7 6th rd., INDUSTRY PARK
TAICHUNG 407, TAIWAN R.O.C.

http:// www.thundertiger.com
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