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INTRODUCTION

Thank you very much for purchasing the Thunder Tiger Raptor 90 3D R/C helicopter. The design of Raptor
90 3D is based on the original Raptor 90 series helicopter and modified for extreme aerobatics. It has all
needed must-have optional parts for 3D flying, such as metal main rotor hub, non-linear flapping damper,
metal BRG, 3D light paddles and so on. It also adopts the push-pull control system on collective pitch
and elevator to achieve the most precise control. The flybar ratio is changeable to fit all kinds of flying
style. Use of high quality material make the helicopter one tough machine that can handle everyday 3D
beating. Raptor 90 3D is born for 3D flying, and you don't have to do any further modification for aggressive
3D maneuver. This is by far the best machine you have never seen. Just enjoy the model and have fun.

UNIQUE SIDEFRAME SYSTEM

Aluminum side plates are used in conjunction with molded material to construct the main structure. This
design produces minimum weight with maximum strength. If the sideframes were completely made of
molded material, then to achieve equal strength the plastic would have to be very thick and heavy. Using
molded material at the right place avoids using metal angle brackets or putting compound bends in metal
frames. Slots have been added in the frame desian to permit the use of optional gear ratios to optimize
engine performance to suit any pilot's demand.

BELL-HIILLER MIXING CONTROL UNIT

Main rotor control geometry has been carefully engineered to minimize cross-coupling in collective and
cyclic commands. Blade pitch arms and the Bell-Hiller mixing arms are designed at an angle such that
the pushrod interlinking them are at 90 degrees when the blades are at 0 degree. The pilots will get the
symmetrical cyclic control feel and flybar authority either at +10 or -10 degrees of collective. We design
this system with the 3-D pilot in mind. We guarantee you this whole design philosophy provides a strong
and accurate control mechanism.

SHAFT DRIVE TAIL ROTOR

The Raptor 90 3D is designed with a constant drive tail rotor system to permit full tail rotor control during
autorotations. 180 autos, backward autos and pirouette autos are all within your reach now. It has the
same aluminum torque tube system as the Thunder Tiger/Taya Imperio helicopter. This allows obtaining
the maximum performance from any modern heading lock gyros.

3D CAD DESIGN

We use the latest 3D Computer Aided Design to design and manufacture the Raptor 90 3D. Qur high-
tech CAD program allows simulation of all moving parts to ensure no interference. The analysis automatically
analyze the weight, the mass distribution, and inertia to help us pursue a design that will provide the high
level of maneuverability needed for all-out 3-D aerobatics.
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OTHER ITEMS REQUIRED

M RADIO SET

Engine System

Use a high quality 80 size 2-stroke

X model helicopter engine, such as the

- ¥ Thunder Tiger TT PRO-80H, OS5 91

: ',;ﬁﬂ il AT SZ-H, YS 91 ST, Webra 91, or

Rt 5 Banary N equivalent. Please beware, some

v,&iﬁ? _J ) engines may not fit because of their

b il ' < = shape and size. The Raptor 80 3D

) &= < & kit comeas with a cooling fan hub to fit

j L Heading Lock ~d the TT PRO-80H, OS 91 52-H, Webra
Transmetter e Gyra oy 5 91

{halicopler typs, & of High SpeedTorgue Servo x 4
mare channeds] gh Sp i

- 1

]

We recommend a high quality muffler
or tuned exhaust system designed to
fit on the left side of the model.

Rotor Blades

Ruddar Sarvo x 1

. ENG INE It is important to use main rotor blades
- that are of high quality and suitable
H for your flying style. If fiberglass or
'.';" -ﬂ# carbon graphite blades are used, the
C;“.-:-T; : ~f F - W oz 4 ) (= | length should be between 680 and
‘ "r‘; Glow Plug o ' ) &= % | 710 mm. Blade weight should be

L e | Li { o \/ & A betwesen 170 and 200 grams.

ol iy T ) Extendad &mm Hex

Heli Engina {80siza) [ b Starting T Starter Syﬂem

iR = Fusl Pump v
8605 PRO-S0H(R) -
To start the engine, it is necessary to

use an electric starter with a émm

shaft extension. The starter and the

Foam & mm extension are avallable from

Rubber Band il . Thunder Tiger, the part numbers are
(Inchuded) - : =, MNo.2675 and No, 3801,

. : 3 Use a strong high torgue 12 volt

electric starter which Is designed for
3 models.

1.5V Glow Starter
12V Baltery {12415

e
2

Remote Glow Plug L,

Extension B—==—m
TOOLS REQUIRED FOR ASSEMBLY

Matriz
Serew Dniver Meadie Mosa Pliers B 5mm Wiench Ball Link Pliars MNapper Srissors d-way Wrench
b - ‘
Instant Glue Hex Wranch m
Hobly Knite (b lusched)
o t’:‘; Blue Loctas - Sockel Dvers

S is— - b

Tools for Assembly
The Raptor 50 3D is designed for easy maintenance using standard hobby tools. Please only use genuine Thunder Tiger paris.
Please keep the model clean and well funed. It will provide you with long lasting pleasure in return.

4
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REPAIR AND REPLACEMENT PARTS

Purchase replacement parts from the hobby shop where you have purchased the Raptor 90 3D. Please contact
the Thunder Tiger distributor in your country, and the distributor can tell you where to obtain the parts. For example,
in the U.S, all Thunder Tiger products are distributed by Ace Hobby Distributors. On the web site www. acehobby.com,
there is a list of all the hobby shops in the USA that can order any Thunder Tiger parts from Ace for you. Technical
questions regarding the Raptor will be answered quickly by sending an email to service@acehobby.com or call
Technical Support at 949-833-7498, In Europe, Asia and Australia, please contact the distributor in your country.

WARNING

To ensure safety, please read the instruction manual theroughly before assembly. Radio control helicopters are
sophisticated equipment, and not toys. Radio control model helicopters are capable of causing serious bodily injury
if not properly assembled or operated. The manufacturer and distributors assume no liability for damages that could
occur from the assembly or use of this product. This product is designed for hobby use only. Operating model
helicopters requires diligence and skill. The best way to ensure guick and successful learning is to seek help and
guidance from accomplished pilots. It is strongly recommended to join the appropriate radio control modeling governing
society in your country. For example, in the United States, it is strongly encouraged to join the Academy of Model
Aeronautics. AMA is a nonprofit organization that provides members in the United States with liability insurance
and monthly medeling magazines. For further information or to find a model helicopter club, please contact AMA
at:

Academy of Model aeronautics
515 East Memorial Drive
Muncie, IN 47302

USA

(317) 287-1256

We also encourage you to subscribe to different radio control helicopter magazines and learn about RC flying events,
new flying techniques, safety procedures, and hints. Rotory Modeler is a bi-monthly and Model Helicopter Technigues
is a quarterly newsletter published in the USA. Model Helicopter World is a month magazine published by Traplet
Publication in England and sold worldwide, Rotor is a monthly German magazine. Helico is a Swiss quarterly
magazine.

| ATTENTION

B \We are unable to accept replacement or return of this model after it has been used or assembly has begun.

m It is legally prohibited to duplicate or reprint this manual in any format without a written permission from the
manufacturer.

m The manufacturer has the right to make changes to this model or instruction without notice.

m \We have done our best to the accuracy of information in this manual. If you are aware of any mistake, we welcome
you to notify us

m We will not accept any responsibility for any accident, breakdown, fault or trouble caused by improper usage of
this model, Please thoroughly inspect your model and range check the radio before flight. Please keep the model
in its best condition in order to enjoy it.

m This model does not include all the items necessary for flying, such as engine, serevos, gyro...etc.

m It is difficult for beginners to fly RC helicopters by themselves. It is highly recommended that beginners seek the
help of experienced AC helicopter pilots. We recommend beginners start with an inexpensive model such as the
Thunder Tiger Raptor 30 that is also designed by Mr. Taya.

m AC helicopters are not toys. The manufacturer does not assume the liability for any property or bodily damage
caused by the model or the operator.
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m In order to enjoy a safe and enjoyable experience, please read the manual carefully and completely understand
the helicopter structure and operation before the first flight.
m Read the warnings to avoid injuries to you and others.

WARNING - The following could cause heavy injury or death if used incorrectly.
m Keep the model away from other people or animal when starting the engine.
m Do not fiy any model helicopter near or above people or cars. Models can sometimes lose
control due to pilot or mechanical failure,

WARNING - The following could also cause serious injury or death if not careful.
m Take precaution with model fuel. Model engine glow fuel is highly flammable,
m Please check the model carefully before each flight. Make sure that nothing has loosened up
or come apart.
m Make sure everything moves freely without binding or excessive friction.
m Do not operate the model in rain, snow, thunderstorm, or adverse weather.

WARNING - The following could also cause serious injury or death if not careful.

m Please make sure that your radio frequency is not used before flight. If someone elsa is flying
with the same frequency as your radio, do not turn on your fransmitter. Otherwise, it can cause
a crash and even bodily and property damages.

= Please monitor the fuel level during flight and land befare running out of fuel.

m Before each flight, please check that all servos and controls move properly.

m Do not modify any parts or use other than genuine Thunder Tiger parts.

m Do not fly in places that are forbidden by law.

m Use Loctite on screws that do not use a locknut.

m When operating the model, please beware that no loose cloth or jewelry can get entangled in
the model helicopter.

= Make sure the transmitter and receiver switches are on before starting the engine.

= Do not touch the engine or the muffler right after flying because they are very hot.

m Do not use this model for anything other than hobby,

WARNING - The following damages can happen to the model.
m Do not leave the model in a car for a long time. The heat in the summer or the cold in the
winter and the humidity can cause damage to the model.
m Be careful and watch the sharp edges and corners on the model,

BUILDING HINT - The instruction is divided into six assembly chapters:
Main Frame, Rotor Head, Tail Rotor, Final Assembly, Radio Installation, and Settings. There
are many major assembly steps in each chapter, please follow the instruction to do each "
Subassembly” first, then combine the subassemblies intc a major assembly.
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MAIN FRAME ASSEMBLY ‘

For the kit, parts are bagged according to each major assembly and are labeled "Bag A, Bag
B, etc." The heading for each assembly indicates which bag to open. As a good practice,
only open up the bag that you need for the particular assembly. Check the parts in that bag
against the parts list shown for each assembly as well as each sub-assembly to make sure
there are no missing parts. To prevent losing small hardware, please empty the small nuts
and bolts and parts into small plastic trays on your work table. At the end of each major
assembly, there should be no left over parts.
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Upper Frame Assembly

Mo. Material Mo. | Description iy, | Nu.i Material Mo.| Description | oty ?
1 |HMC3-10B | Sockel Screw M3x10 | 2 7 | BKOS59 | Frame Spacer M 2
2 |HMC3-12B | Sockel Screw M3x12 .4 ||8 | BvVOSSEI | Metal Upper BRG Block | 1
3 | BKoDE? | Washer d3xD8x1.4 3 N E [1-1-1 | Pinion Gear Subassembly | 1
|4 | BKD393 | Pitch Frame Cross Member 1. | 10 |1-1-2 | Pitch Guide L Subassembly 1
5 |BKO354 | Pitch Frame Cross Member Mut 2 [ [1-1-3 | Pitch Guide R Subassembly 1
|6 | BRO375T Upper Frame 2 12 [ 1-1-4 Elevator Control Arm Subassembly 1

Assemble the upper main frames by starting with the two Metal Upper Frames. The Pinion Gear Subassembly must be assembled
first according to Figure 1-1-1. MNext insert three hex-shape frame spacers into the plastic Pitch Guide according to Figure 1-1-2
and 1-1-3. Assemble the Elevator Control Arm subassembly according to 1-1-4. Insert it in between the two Upper Frames. The
metal Elevator Control Arm is not symmetrical. The side with the longer profruding round knob should be on the right side of the
helicopter. Then attach the other subassemblies to the Upper Frames. Locate Hex Wrenches in BAG L which you need for
assembly.

Flease add a tiny drop of non-permanent type Loctite on the tip of all bolts before screwing them into the hex shaped aluminum
frame spacers. Never use too much Loctite, otherwise it will become nearly impossible to remove later on for servicing. Only use
the non-permanent type of Loctite. If encountering difficulty in removing any bolt that was locked up by Loctite, heat up the head
of the screw or bolt with the tip of a hot soldering iron, it will help soften the cured Loctite.

an @)

{1
Add Loctite
(12)

i (10}

=

(2)
Add Loctite

ﬁ.

(5)
Add Loctite

(7
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Me. Materal No. Descripticn iy,
1| HMV6800ZZY | BRG d10xD19x5 K]
2 |HME4-5B Set Screw M4x5 | =
3 HMSS E Ring M5x8 | 1
4 HMVBEI6Z | BRG d6xD15x5 1
5 | BKO3BA Cluich BRG Case I3
G | BKOBES Frame Space M 4
7 | BKO594 Starter Coupling 1
8 | BKOS92 Starter Shaft 1
9 | BKO422 Drive Pinion 11T 1
10 |BKO366 Pinion Gear Mut | 1
11 |BV0522-2 | Cluich Bell Set 1

The Liner is pre-glued on the
inside of clulch ball with 30 min

apoxy.

When installing pinion gear, add a small drop of Loctite to the
threads. Make sure not to get Loctite on lower clutch bell bearing.

Important:

Please see the section 1-6 for pinion gear selection to suit your
fiying performance.,

For 90 class engine, we recommend the 11 teeth pinion for 30
flying and for beginners, and the 12 teeth pinion for F3C flying.

(2)
Add Loctite

Add Loctite on (5)
the threads

8)

(11)

D @
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.| Maternal Mo, | Description Qty,

BKO384 Pitch Guide Callar L
BKOES8 Frame Spacer S
BKOGS3 Cross Member

) e

Note:

The {3) spacer with threads Is
supposed to be located at middle
position o fit the Body Fitting Post.

Mo. | Material No. | Description iy
1 |BK0385 | Pitch Guide Collar R =
2 | BK0SS8  Frame Spacer S 5
3 BKO693 | Cross Member K

(2)

) I e —
Note:

The (3) spacer with threads is
supposed to be located at middle
position to fit the Body Fitting Post.

MNo.| Material Mo. | Description Oy,
1 |HM515 | ERing 4
2 | BEOBRBD Elevator Link Shaft 2
3 |BKO455 Metal Elevator Contral Arm 1
4 | BKOGS3 Elevator Arm Link 2

-

The side with & number should face
in because the opening on both sides
are differeent,

4
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Lower Frame Assembly BAG B

Mo, Material Mo, | Descriplion Qty. | | No.| Material No. | Description | Qty.
(1 | HMC3-10B | Socket Screw Max10 _ 4 ||8 |BkoBSO | Frame Spacer L [ 8

2 |HMC3-12B | Sockel Screw Mix12 | 21 | |8 | BKO376T | Lower Metal Frame | 2 i
|3 | BKOOS7 | Washer d3xD8x1.4 | 22 | |10 | BVOBs7O | Metal Lower BRG Block | 1

4 | BKD274 | Tank Rubber Grommets L 4 1 [1-21 | Tail Drive Unit Subassembly | 1]
|5 | BKO380 | Bear Frame L | 1 12 [1-2-2 | Cooling Fan Casing Subassembly | 1

|6 | BKO381 | Rear Frame R 1|13 [1-23 | Fuel Tank Subassembly 58 |
7 | BKOB29 Washer 4

Please complete subassembly steps 1-2-1 through 1-2-3 first. Then attach the subassemblies to the two Lower Frames. Note
that the Metal Lower BRG is installed with the bearing open side facing up. Please add a small drop of Loctite on every bolt
before screwing it into the aluminum hex spacer. Do not apply Loctite 1o the bolts which are going to secure the Lower BRG
Block and Engine Mount at this moment.

(2
Add Loctite

1
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2-1 Tail Driy

T
e
N

No. Material No,
|HMES-48
|[HMV1350 |
HMVWEBFOZZ Y
BKO3BZ |
| BrO3E3
 BKO364
 BKO365
BKO3B2
'BKO383
10 | BKO414
11 | BKOBEO

FCEIEREREEEEE

Description

Set Screw Mx4.
BRG dSxD13x4

BRG di12xD18x4

Tail Drive Bevel Gear A |
|Tall Drive Bevel Gear B |
" Tail Drive Pinion |
|Tail Drive Gear Shaft
' Tall Boom Bracket L
| Tall Boom Brackel R
|Pin 2x12

Frame Spacer L

mm—u—n—u—u—-—-mmmg

Install BKO364 and BKO362 onto BKO3ES Tail Gear Drive Shaft. Then inser the
two Fins and secure them with two M3x4 Set Screws, Add a tiny drop of Loctite
on the set screw thread before inserting them. Always use a very small amount
of Loctite liquid on the thread, otherwise it may be nearly impossible to remove
the set screws in the future for servicing. After installing the two M3x4 sat screws
{Ma. 1), tIry to push on the 2x12 ping with a small Allen wrench to make sure the
s8t screws have locked the pins in place securely. Install the four ball bearings
and the hex shaped Frame Spacers according to the drawing, Before closing
the two halves of the Tail Boom Brackets, please check the gear mesh between
gears No. 4 and No. 5. If there exists too much Ireeplay, add some 5 mm i.d.
wagshers on top of gear No. 4. (The 5 mm [.d. washers are provided in BAG G).

(<)

1 Add a small drop of Loctite,
Make sure it locks the pin.

Add a small drop of Loctite,
Make sure il locks the pin.

12
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1-2-2 Cooling Fan Casing Subassembly

| Mo, | Material Mo,

1

EIEE

|HSE3-68

|BKOGE2
8K0665
BKOGE6

BKOGED

Description

| Sell-Tapping Screw M3x6 |

Frame Spacer L

| Cooling Fan Bafile
| Fan Casing L

Fan Casing R

(5)

The serva tray and cooling fan shrouds on the Raptar 90 are diferent from the
Raptor 60 in order to accommodate the full head sink on the O.5 91. engine.

It using T.T 20, ¥.5 91 or Webra 91 engine, make sure to install the fan shroud
baffle with two self-tapping screws. This will ensure optimal cooling of your engine
head.

1

@& |ta M

'BE1867

[No. Material No. |
| BKODSZ
|BBO374
| BKO445
|BKO463

BKOS03-1

Description

| Fuel Tank Stopper

| Sileon Tube (L=105mm)
| Fuel Plug

| Fual Tank MNipple

Fuel Tank

| Clunk Weight

[Qty |

o | ot f i |

(5)

P

The fuel tank comes assembled from the factory because every tank has been
checked for leak. If you were to take the tank apart here is how to put it back
together. Install the silicone fuel line to the Fuel Nipple. Then add the rubber
fuel tank stopper and the clunk weight, The stock silicone fuel line is very soft
and thin which is designed to allow the clunk to pick up fuel easily during 3-D
asrobatics. The pickup ling should be inspected and replacead if necessary every
month, otherwise when it becomes soggy it can break off. A thicker silicone line
maybe substituted but make sure the clunk will reach the bottom when moving
the fuel tank to all different orientations.

(1
(2) \ E
i ‘j‘;"

,

4)

(3

13
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Main Frame Assembly BAG C |

Mo, |Material Mo. | Description | Gty
1 HME3-18.5B | Set Screw M3x18.5 | 2
2 |HMC3-26B | Socket Screw M3x25 | 10
a  |BKODS? | Washer d3xD8x1.4 | 10
4 |BKO103 | Body Fitting Post 2
5 |BKosS8 | Frame Spacer S | 2
& |11 | Upper Frame Assembly | 1
7 |12 | Lower Frame Assembly 1
8 (134 Rod Guide Collar Subassembly 2
(1)
Add Loctite

.--"ﬂ

____4.4

(4

(2)
Add Loctite

As show in Figure 1-3-1, insert two hex
Frame Spacers S into the plastic Rod
Guide Collars. Then join the Upper
Frame Assembly 1o the Lower Frame
Assembly according to drawing 1-3.
Secure the Set Screws (Mo.1) to the
frames, and fit the Body Posts (MNo.4)
to the Set Screaws. The two Body Posts
will be used to secure the canopy in the
future. Add Loctite on all bolts and
inside BKO103 threaded hole.

1-3-1 Rod Guide Collar Subassembly

“‘Mui. Material No. Déscﬁpﬁdﬁ Oty
1 | BKO389 | Rod Guide Collar | 1
|2 BKOG58 Frame Spacer 5 2

14
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Installation of Servo Frame BAG C|

Mo, Material Mo, Descripfion City.
1 | BKDBE7 | Servo Frame E
2 | HSE3-12B | M3x12 Sell-Tapping Screw B
3 |13 | Main Frame Assambly B

Install the one-piece servo frame with six sell-tapping screws.
Do not use Loctite when aftaching self-tapping screws to plastic
parts. Loctite is only for threading metal into metal parts.

15
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Installation of Pitch Frame

Nﬂ._h’almial Nc:.:i Description ‘Gﬁr. Hﬂ.‘h'hlarial N&.‘ Description :Dq.r.
1 HMC2-6B | Socket Screw M2x6 _ | 1 |[10 |BK00SS | Link Fod 2xd6 1
2 |HMC3-10B | Socket Screw Max10 | 1 |11 | BKO4o? | Collar d3x0dxd.5 | 2
3  HMG3-25B | Socket Screw Mix25 |1 12 BKO410 | Collar d3xDdx13 | 2
4 |HME3-3B | Sel Screw Mixd 1 13 1-5-1 | Aleran Lever Subassembly 1
5 |HMU3-20N | Sell-Tapping Screw M3x20 L2 |(14 152 | MetalElevator Parallel Lever Subassembly 1
(6 HMS4  ERing | 1 11315 [1-53 | Elevator Conlrol Lever Subassembly {1
|7 HMY2-10 | Pin 210 |1 16 | 1-5-4 | Piteh Control Frame Subassembly i
8 ‘EK-DDSI_E | Ball link 4.8x20 | 2 |17 |1-55 | Header Tank Subassembly i
9 |BKODBS Washer d3xD5x0.5 3

Flease complete subassemblies 1-5-1 through 1-5-5 first, then add them to the Main Frame. Fit the Pitch Control Frama
Subassembly. Attach the E Ring on the left side of the Metal Elevator Control Arm. Then fit the Elevator Confrol Lever to the
right side, insert the pin and fix it with a set screw. Secure the Pitch Contral Frame with a M3*10 Socket Screw and a collar on
the left side. And attach the Elevator Push Pull Lever to the right side of the Pitch Control Frame as shown. Adjust the two bolts
50 that the Pitch Control Frame can move freely without excessive play. Finally, add the two plastic Alleron Levers and the 68.5mm
elevator pushrod, Add the Washers (BKO088) to make sure that the Aileron Lever and the Metal Elevator Parallel Lever will not
touch each other during operation.

() o (6)
Add Loctite ‘

(15)

{2) Add Loctite —(8)

— (1)
66 5mim — (1)

Elevator Control
Pushrod

(3)
Add Loctite

16
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No. Material No. | Description |y, Mo.| Material No. | Description Qty.
1 |HMJ2-10N | Sell-Tapping Screw M2x10 | 2 1 HMJ2-10N_|Selt-Tapping Screw M2x10 2
2 HMVB40ZZY BRG d4xDEX3 | 2 2 |HMVB4OZZY BRG d4xDBX3 2
3 BKOO75 | Link Ball4.8 | 2 3 | BKOO7S Link Ball 4.8 2
4 BRO340 | Aileron Contral Arm | 1 4 | BKO340 Alleron Control Arm 1

Add a tiny drop of thick CA glue at the tip of the M2x10
self-tapping screw (No. 1) before screwing it into the
Alleron Levers.,

(L)

Add CA glue

MNo. | Material No. | Description |aty.
1 _|BKO876 | Elevator Control Arm 11
2 |BKDO7S | Link Ball ¢ 4.8 1
3 HMF2-8M | Philip Machine Scraw M2x8 1
{H
(3) (2)
Add Loctite

[No. [Material No. | Description aty.
1 |BKpssz | Elevator Push Pull Lever 1
2 |HMVB40ZZY|BRG d4xDex3 2 o
3 |BKOO7S Link Ball ¢ 4.8 3 (2)
A FHMJE-&N ZLf‘;qHIng-Tapping Scraw M2x8 3
|5 BHO410 | Collar d3xD4x13 1 ,
(4)
)
(5)
(3)
17
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1-5-4 Pitch Control Frame Subassembly

Optional: add a tiny drop of thick CA on the outside rim of the fovr ball

VND. Material Mo Description ity
1 | HMJ2-10N | M2x10 Selt-Tapping Screw | 1 | Pearings before inserting them into the plastic Pitch Frame. Be careful
2 | HMVB4DZZY | BRG daxDsx3 = | not to get any glue into the ball bearings. Add a tiny drop of thick CA
3 | HMV12B0ZZY | BAG dBxD12x¢3.5 | 2 | glue at the tip of the M2x10 self-tapping screw (No. 1) before
4 | BKO236 | Pitch Frame [ 1| screwing it into the Pitch Frame.
5 | BKOO75 | Link Ball 4.8 1
(3)
/@ / Add CA Glue
5y / 2
(1)
1-5-5 Header Tank Subassembly
[No.| Material No. | Description cty, | The Raptor 80 3D kit includes a header fuel tank that can be
1 HMC3-25B | Sockel Screw Maxes |1 | aftached to the right of the side frame.
2 |BKODB7  Washer d3xD8x1.4 1
3 | BwvOsD2 Header Tank 1
4 |BKOS06 | Tank Mount 1
5 |BKOG98 Header Tank Supparter 1

(1) Y
/

(3)

18
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Installation of Main Shaft BAG E

(Mo. Material No. | Description Qty. | | Mo, Material No.| Description Q.
1 | BKOOS3 | Link Rod 2x46 _ 2 ||6 HMM4B | Lucknut M4 [ 1
2 | BRODBG Ball Link 4.8x2.0 4 7 | BROS17F Bolt Max25 1
a3 |BKOoS47 | Hardened Main Shaft [ 1 & | BVO504 | Metal Swashplate 1
4 | BKO234 Lock Ring 1 9 |1-8-1 Wiashout Subassembly 1
& |HSA3-6B | Button Head Socket Screw M3xG 2 10 | 1-6-2 | Main Gear Subassambly K

Assamble the constant drive Main Gear Subassembly according to Figure 1-8-2 first. Then build up the Wash Out Subassembly
according to 1-6-1, Insert the No.2 Main Shaft into the bearings and then add the No.4 Lock Ring and slide in the Main Gear
Subassembly. Add two M3xE Button Head Screws to the Locking Ring, and the two screws are threaded into the holes on the
main rotor shatt,

The lecking ring prevents the main shaft from sliding up. Line up the hole on the main gear and the main shaft, then insert Mdx25
mm Bolt through them, Place a 4 mm M4 locknut on the other side of the autorotation hub, and then tighten the Bolt. Do not
over tighten the Bolt, otherwise the autorotation assembly will be distorted. Loosen the 3mm bolts holding the Upper and lower
bearing blocks for the 12mm main shaft. Wiggle the main shaft in the bearing blocks until the main shatt spins freely in the bearings.
This ensures the upper and lower bearing blocks are aligned. Push the lower bearing block up until the main shaft has no up
and down play, Then tighten the 3mm bolts for the upper and lower bearing blocks,

INSTALLATION OF THE LINKS

(2)
Bigger Hole Face to Swashplate
66.5mm (1)

The hole on the plastic control arm has dillerent (9
opening sizes on the two sides. Always snap the

bigger opaning to the ball on swashplate gently and

afterward please check to make sure it is securely

altached and thare is no damage or cracking, (8)

(5)

(1) {4} (5) Add Loctite

18
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\/ g{g} (3)

(10}

Me.| Matarial Mo, Description | City.
1| HMJ2-10N  [M2x10 Seli-Tapping Screw 2
2 | HMC3-12B | Socket Screw M = T
3 | HMVB40ZZY BRG d4xD8x3 4
4 | BKOOBS  VWasher d3x5x0.5 =
5 | BKO472 Washout base IE
6 | BKO342  Fiybar ConlrolLever | 2
7 | BKO343  Washout Link | 2
8 | BKOO7S Link Ball 4.8 | 2
9 | BKO409 Collar d3xD4x7 B
10 | BKO487  Pn B3
11 | HMS15 E Ring | 2
(2) Add Loctite

Insert the pin into the Washout Link. Add a tiny drop of Loctite on the inside
and outside of BKO408 Collar which will help give a completely slop free
control system. Do not let the Loctite seep into the bearing. Adjust the
tightness of the M3x12 bolts so the mixing arms can move freely but without
{ wobble or racheting the ball bearings. Add a tiny drop of thick CA glue at
the fip of the M2x10 self-tapping screw (MNo. 1) before screwing it into the

Flybar Control Levers (Mo. ).

Mo.| Material No. | Description ity

1 |HMC3-8B | Socket Screw M3xB 4 = @
2 HMQ16  Retaining Ring 1 =

3 |BKO357 | Tail Drive Spur Gear 83T 1 ‘
4 |BK0358  One Way Clutch Shaft 1 (4)

§ BV0368  Aulo Rolation Hub 1

& | BKO3SE | Main Spur Gear 81T 1 E

It is necessary to add grease inside the one way clutch before your
first flight. The clutch might lock up once grease is gone. The one
way clulch grease( PV0517) is recommended for this lubrication.

Make sure the inside of Auto Rotation Hub is clean without any dirt ’

betore you insert the one way clutch shaft.

“ (") l|m

- THUENDER TIGEN NAFTON STEE

PV0517 OMEWAY BEARING GREASE

T |' 'I’jm‘ﬂéme

i

ST

(&)
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ROTOR HEAD ASSEMBLY
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Mo, Material No. | Description Q. | | No. Material No. | Description | Gty
1 | BKODBE | Ball Link 4.8 | 4 5 |HMC3-10B | Sockel Screw M3x10 | 2
2 |BKOzg2 | Link Rod 2.3x24 | 2 6 |HMC3-128 | Socket Screw M3x12 ) [ 1
|3 | BKO408 | Collar d3x04x5.5 | 2 7 [2-1-1 | Flybar Seesaw Subassembly ) 1
4 | BYD545 Washoul Base Guidance Ring 1 (B 212 Metal Main Rotor Hub Subassembly 1

Make the two pushrods for controlling the blade pitch. The distance 43 mm Is measured between the center of two pushrod holes.
Attach the Seesaw Hub of the Control Paddle Assembly fo the Main Rotor Head with Socket Screws (M3x10)

Please add a small drop of Loctite along the entire length of the M3x10 Socket Screw (Mo.5) and on the outside of the collar
d3xD4x5.5 (No.3). Temporarily install the Washout Base Guidence Ring, but do not tighten the No.6 M3 Socket Screw yet,

(1)
(2)

5 —o*
Add Loclite

Bigger Hole
Face to Control Arm

The hole on the Flybar Controd Rod has different
opaning on wo sides. Always snap the bigger opening
to the link ball,

22
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Mo. Material Mo. | Description Qty. | |Mo.| Material No.| Description Oty
1 |[HMF2:8N | Philips Machine Scrow M2x8. | 2 [|10BK0G24 | Mixing Lever 2
2 kHM.JE‘-'ION Selfing-Tapping Screw M2x10 | 4 1 :EKMCIGI. Paddle Root 2
3 |HMC3-10B | Socket Screw M3x10 2 ||12 BKo410 | Collar d3xD4x13 2
4 ;HME::HBE Socket Scraw . 2 ||13 Bkoats Paddle Stopper 2
5 | HMVB40ZZY | BRG daxDex3 4 ||14 BKO432L | Fiybar Paddle Y
6 |HME4-3B | Set Screw Mdx3 "4 | |15 |BKOB33 | Fiybar Control Frame 2
7 |HME4-5B | Set Screw Mdx5 "2 | |16 BKOB71 | Longer Stabilizer Arm 2
8 | BKOOTS Link Ball 4.8 L 17 BVOBGS Longer Seesaw 1
o | BKODBB \Washer d3xD5x0.5 "2 | |8 BKoses 'SUS Fiybar 1

Assemble the metal flybar control arms according to the drawings. Slide Flybar Control Arm onto the No.18 Flybar Rod. Slide
the flybar into the No.17 Seesaw Hub. Make sure the Flybar has equal protrusion from each side of the Seesaw Hub measure
them with a ruler, then install and tighten the No.8 HME4-5B set screws. Add the paddles. Make sure the two paddlies and the
two flybar control arms are all parallel. Lock the paddies with Mo 6 set screws.

Assemble and install the No.10 Mixing Levers and No.5 Bearings according to the drawing using Mo. 12 Collar and No.2 d3xD5x0.5
washer.

Note: Before installing the Mixing Lever (No.10), please add a small drop of Loctite along the entire length of the M3x18 button
head socket screw (No.4) and on the outside of the collar d3xD4x13 (No.12). Be careul do not let the Loctite seep into the bearings.
There are two choices of hole positions on the aluminum seesaw for attaching the mixing lever arm. The outside hole gives higher
Bell-Hiller mixing ratio. For aggressive 3D flying, you can attach the Bell-Hiller mixing arms to the inner hole which gives lower
flybar ratio.

Add Loctite
(10}
~ CEI\ @ @
~ N | ;:;2;
S - /,5)
‘l’ ™ L 'Jl-r /
“~ !
(17) . =
W W .
% s =W “d E (7) Add Loctite
¥ W, T ? (15) Glue the two plastic halves of
»° o’ y : the pacdle with CA glue before
E ¢ :f‘i_ N installation on flybar,
‘ S « (6) Add Loctite
(1) Sl g—(13)
Add Loctite (8) (16) (3)Add Loctite .

(18)

Outer hole for standard.
Inner hole for extreme 30.

(14)

—— Standard flybar ratio
Lower flybar ratio

- Mild 3D Flying
— Extreme 3D Flying

For 30 fiying, it is recommended to use
lower flybar ratio setting.
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: T
No. Material No. | Description |Qty, | |No.| Material No.| Description Qty.
1 HMC4-10B  Socket Screw Mdx10 | 2 ||s |BKo477 | Washer [ 2
2 |HMJ2-12N | Selt-Tapping Screw M2x12 2 ||10 BKO703 | Flap Damper Washer 0.4mm B
3 |HMV1680  BRG d8xD16x5 4 ||11 BKO874 | Inner Damper 2
4 HMX0816 | Thrust Bearing d8xD16x5 ' 2 ||12 |BK0O875 | Outer Dampper | 2
5 |BKO330 | Main Rotor Hub Pin | 1 ||r3 |BK0075 | Ling Ball 4.8 | 2
6 |BKO325 | Thrust Washer | 2 ||14 |BKOS64 | Fiybar Control Rod | 2
7 |BKO326 Spindle 1 ||i5 |BKD319 Main Roter Piteh Housing 2
8 | BKO435  \Washer 2 ||16 |BVOS48-1 | Metal Main Rutor Hub K

Insert the aluminum Main Rotor Hub Pin and the Flap Dampers. (might need to apply silicone grease for easy installation). Push
the No.7 Feathering Spindle into the dampers and the rotor hub. Add Mo, 14 Flybar Contral Rod. Slide both finished Main Rotor
Grip onto the feathering spindle and the secure with two M4x10 bolts and washers according to the drawing. Use two Allen
wrenches to tighten the two M4x10 bolts simultaneously.

(12)

(16)

(11) (12)
Y

(2
(6}

(14)

1y @ R e s S R R S G A TSl !
’ | E The thrust bearing washer with the BIGGER |
Add Loctite i inmer hole should be closer o the main rator
g =
1 1)
i The thrust bearing washer with the '
: SMALLER inner hole should ba closer to 1
: the rotor blade, i
Important Mote:

The Raptor 90 30 kits come with non-linear flap damper for aggressive 30 flying. You may choose to experiment adding fram
one up to three 0.4mm thick shim (Mo, 10) washers between the washer (Mo.8) and bearing to further stiffen the main rotor flapping.
Stiffing the main rotor head will spead up the cyclic ransient response, but may cause the helicopter fuselage to oscillate at around
1600 RPM. This oscillation characteristic exists for all helicopters with hard 3D flap dampers. The inner dampers should be
replaced periodically if a lot of 30 flying has been done. When the dampers are worn, the main rotor blades can flap excessively
during some 30 maneuvers and risk touching the tail boom,
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Tail Assembly BAG G

Mo Material Mo. . Description Qty. | |Mo. | Material No. | Description Oy,
1 |HMC3-30B | Socket Screw M3xa0 "2 ||s |BK0877 | 3D Vertical Fin [ 1
2 |HMC3-14B | Socket Screw M3x14 2 |le BrOsSD Tail Boom 1
3 [HMM3Z | Locknut M3 "4 | |10 BKo70?7 | Rear Servo Red K
4 [BKODBE | Ball Link 4.8x20 2 || |BKo3a7 | Tail Push Rod A [
5 BKO278 | Machined Washer "2 | |2 'BKOBS3 | Tail Push Rod B K
5 | BKO4O3 | Rod Guide L4 18 |3-1-1 Tail Transmission Subassembly K
7 |BKO4O4 | Tail Rotor Blade 2 | |14 31-a Tail Drive Shait Subassembly IE

Assemble the tail transmission subassembly according to 3-
1-1 and 3-1-2 first. And the tail drive shaft subassembly according
to 3-1-3.But do not close the two halves of the tail transmission
tightly. You will do this when you are ready to install the gearbox
onta the tail boom.

When installing the tail fransmission, make sure the housings
match the hole on to the tail boom, Add Carbon Vertical Fin with
machined washer and Locknut, then tighten the five 3 mm bolts.
Add carbon Vertical Fin with Pom washer and Locknut.
Before inserting the finished tail drive shaft assembly into the
tail boom, add some flexible silicone glue or ZAP Goop glue
around the outside of the tail drive bearing housing. This will
prevent the bearing housing from spinning inside the tail boom.

o]

{5)

Slide four No. & Rod Guides onto the tail boom. Do not glue
them onto the tail boom yet. Add a tiny drop of CA glue to the
pushrod guide after you finish building the entire helicopter
Before adding glue, make sure the tail pushrod is hooked up
to the servo and the rod travels in a straight line and moves
very smoothly.

8
= (3)

Add flexible silcone glue or ZAP
Goop glue around the outside
befora inserting inte the tail
boom from the front side.
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MNo. Material Mo, | Descriplion City, | | Mo.| Material Mo, | Description | Q.
1 HMV740ZZ  BRG ddxD7x2.5 |2 ||10 |BKOO76 | Collar d3xD4x10 i
2 HMV1350  |BRG d5xD13x4 2 ||11 |Bkooss | Washer d3xD5x0.5 BT
3 | HMVE701ZZY |BRG d12xD18x4 2 ||12 |BrOZ48 | Tail Ritch Control Lever K
4 | HMJ2-8N SﬂIT-Tappdng Screw M2x8 | 1 |18 [BKo370 | Tail CaseL K
5 HMC3-10B  Socket Screw M3x10 | 3 |[14 |BKO371 | Tail Case R K
6  HMJ3-20N  Sell-Tapping Screw M3x20 | 1 |15 |BKO372 | Tail Input Bevel Gear L%
7 HME3-4 1 ||18 |BKO373 | Tail Gulput Bevel Gear [ 1
8 HMM3Z | 3 ||37 [HMY2-12 | Pin2x12 |1
5 | BKOD?S |Link Ball 4.8 |1 | |18 |32 Tail Riotor Subassembly [

Install bearings No. 2 and No.3 into the Tall Cases. Install Mo.
16 Tail Bevel Gear onto the Tail Shaft. Gently tap the No. 17
Pin into the Bevel Gear and Tail Shaft. Then secure the pin
with a No. 7 Set Screw with Loctite.

After installing the M3x4 set screws, try pushing on the 2x12
pin with a small Allen wrench to make sure the set screw has
locked the pin in place securely. Before closing the two halves
of the Tail Cases, please check the gear mesh belween gears
Mo. 15 and Mo, 16. If the gears mesh too tight, then a 5§ mm
I.d. washer should be added to move the gear No. 16 further
out. If there exists too much freeplay, then a 5 mm i.d. washer
to push gear No. 16 closer to gear No. 15.

Install the No. 12 Tail Pitch Control Lever as shown with No. 8

Self-Tapping Screw, No. 10 Collar, and MNo. 11 Washer, with two
Mo, 1 Bearings. Attach a Mo. 9 Link Ball with a No. 4 Screw,
Upon finishing Step 3-1-1, make sure there are no extra parts
left on your warkbench.

(18)
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Mo.| Matenial Mo, | Descriplion City, | | Mo.| Material Mo, | Description | Qity.
1 |HMC2510B  Sockel Screw M2.5x10 L4 1|11 | BKOo27 | Tail Pilch Control Slider L1
2 | HME3-3B Set Screw M3x3 2 ||12 |BKOO7S | Link Ball 4.8 K

3 HMM25 | Locknut M2.5 a4 s Collar d2xD3xd4 [ 2
4 HSE2-10B | Self-Tapping Screw M2x10 T2 ||14 | Brozoz-1 | Tail Ritch Housing A [ 2
5 HMJ2-8N Self-Tapping Screw M2x8 | 1 |]15 |BKO0303-1 | Tail Pitch Housing B B3
6  HMM3Z | Locknut M3 | 2 ||16 |BKO821 | SUS Tail Rotor Hub [ 1
P ERing s BKDBdS | Tail | Filr:hcunlml Slide Bushing =
8 H | BRG d5xD10x4. 4 ||18 |BK0374 | Tail Shatt |1
9 »Hmvmsazzv 'BRG d6xD10X3 | 2 ||19 |BKOS45 | Metal Tail Pitch Control Fork ES
10 | BKOO26 | Tall Pitch Control Link "2 ||zo | BKOS4E Pin 2mm | 2

Assemble the Tail Pitch Control Slider and Pitch Control Fork
according to the drawing as follows. Insert No. 9 Bearings into
Ma. 11 Tail Pitch Control Slider. Add a tiny drop of Loctite on
the "outside" surface of No. 17 Tail Pitch Control Bushing, then
slide it into the two bearings in the Mo. 11 Tail Pitch Control
Slider. Thread the No. 18 Metal Pitch Control Fork onto the
brass bushing until the bushing does not have any in and out
play, but the pitch fork should still be able to spin freely in the
bearings. Add a No. 12 Link Ball with a No. § Screw. Then
slide the finished pitch slider onto the tail shaft.

Now assemble the Tail Blade Grip System. First install the No.
16 Tail Rotor Hub onto the Mo. 18 Tail Rotor Shaft. The hub
will be almost flush with the end of the tail rotor shaft. Secure
the hub to the shaft by using two No. 2 M3x3 set screws. Add

@
(14)

(3) c
(19}

Add Loctite

(&=}
(17) I

Add Loctite /\ \
| ' ‘ (11)

g (12)

a tiny drop of Loctite on the set screw before threading them
into the hub. If too much Loctite is used then it will be impossible
to remove the set screws for service in the fulure. A tiny drop
of Loctite is sufficient to prevent them from vibrating cut. Put
a tiny drop of Loctite on the inside surface of No. 8 Bearings,
Then slide two No. 8 bearings onte each end of the tall rotor
hub. Add the No. 6 3mm locknut.

Mow add the two pieces plastic Tail Pitch Housings,

Install Mo, 10 Tail Piteh Control Links, No. 13 Collars, and No.
3 Screws according to the drawing.

Attach the Tail Pitch Control Links Mo. 10 to the Pitch Fork using
the small pins, No. 20 with E-Ring No. 7.

—(18)

No. Material No. Description | Qty.
1| HMC2512B| M2 5x12 Sacket Screw ER
2 | HMM25 ‘MaSLﬂeknul |2
3 | BVOSS1 | Tail Drive Shaff - e I
4 | BV0423 | Tail Drive Shat BRG 2

First slide the two support bearings over the torque tube. The
two bearings should be evenly spaced. Add a drop of thin CA
glue on the torgue tube next to where the bearings are. Then
guickly slide the bearings over the CA glue. This will hold the
pearings in place.

__= Space the two bearings so the distances A.B,C are

~approximately the same.
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Installation of Rotor Head BAG H|

Mo, Material Mo, | Description aty, | Congratulation, we are almost done. Install the finished main
1 |BKOG17 | Bolt M4x25 1 | rotor head onto the 12 mm rotor main shaft. Secure it with a
2 | BKOOBG | Ball Link 4.8x20 .4 | M4x20 Bolt and M4 Locknut. Make up two 113.5 mm long
(3 |BKO318 | Link Rod 2.3x85 . 2 | pushrods and attach them to the Bell-Hiller mixing arm.
4 |HMM4Z | Locknut M4 ==
5 |21 Bolor Head Assembly 1

4

‘ (2)

113.5mm | ‘ (3)

Paddle

i
I AAMM
.?./

Phase
gﬂi‘ssmmt Tip: When setting up the phase
adjustment ring, the fiybar and
the tail boom can be the
reference. When the fiybar and
the tail boom are centered, the
inner balls of swashplate should
be aligned with the outer balls.
Tighten the socket screw on the
phase ring at this moment.
NOTE: Improper alignment will
! | cause unwanted mixing.

Boom
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Installation of Engine

Mo. Material Mo. | Description | Gty
1 |HMC4-428 | Muffler Bolt Mdxd2 [ 2
2 HMT4B Spring Washer [ 2
8 """ |Muffler(80) B
4 |42 | Engine Subassembly | 1
5 HMC4-12B | Sockel Screw Max12 | 4
6 BKO435 | Washer ddxD11xW1.7 | 4

Aftach the engine into the side frames, with four Mdx12 bolts and
four washers, but do not tighten until Section &-1,

Install the muffler after you have building the entire helicopter,
Always add Loctite on the mufiler bolts.

Add Loctite when setting up the |
gearmesh in step 6-1,
(5)

Add Loctite (1)

N
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Mo. Material No. | Description aty. | |Mo. Material No. | Description |aty.
Y| e 80 Class Hell Engine 1 | |5 |HMmO10 VVasher d9.5xD 16x1 [F
2 [mt Nut (Comes With the Engine) 1 || |BKosas | Engine Mount 11
3 |HMC4-8B  Socket Screw M4x8 L2 ||7 |BKosso | coolingFan T
4 |HMC4-1BB | Socket Screw M4x18 4 ||la |Bvosz Heavy Duty Clutch IE

Aftach the engine mount to the engine using four 4mm bolts and Loctite.

The cooling fan hub is threaded to fit the OS, TT or Webra only.  Place the washer that came with your engine onto the engine
crankshaft first. Then screw the fan hub onto the engine. Add a tiny drop of Loctite on the engine nut. Do not use too much
Loctite. Tighten the engine nut using a socket head wrench while grabbing the fan with a towel. The nut should be tighten securely.
For 50-size or bigger engines, we do not recommend using a piston locking tool on the glow plug hole because that may damage
the engine. Attach the No. 8 Heavy Duty Clutch to the fan hub. Add a drop of Loctite on the threads of the M4x8 bolts. The
threads on the aluminum cooling fan hub are for the TT 70H, 05 61 X, OS 61LX, OS5 70H, TT 20H, OS 91 or Webra 21 engines.
If ¥S 61, 80 or 91 engines are used, the fan hub must be re-tapped by the modeler to M8x1mm thread size or purchase a optional
plastic fan hub with threads for the ¥S engine(PV0198YS) or the metal fan for the ¥S (PV0233YS5).

Iy
Add Loctite /
e

U B @ addLoctte

-(8)

it

UL 4
LM) Add Loctite
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Installation of Landing Skid

Mo, Material No. | Description
1 HMM3Z | Locknut M3
HMC3-25B | Socket Screw M3x25

4-3-1 Skid Subassembly

Oy,

2
3 | BKOB20BL | Landing Skid Damper
4

Make up the landing gear according to the
drawing.

e

4-3-1 Skid Subassembly

Mo Material Mo, | Dascription

HME4-58 | Set Screw M4x5
BKO2ST? Skid Brace

| BK0G98 | Skid Pipe End Cap
BKOGSS Skid Pipe

O Ry =k

Oy, ‘
| a {3) Add CA Glue

(2)

1)
/{

P = | B

Before installing the plastic end caps, please
add a drop of slow, thick CA glue on the
rim of the end caps and on the inside edge
of the aluminum skid.

180mim
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4-4

Mo. Malerial Mo, | Description Cily. ‘Nu.} Material Mo, | Description ty. |
1 HMM3Z | Locknul M3 | 6 ||7 |BK053s | Carbon Rear Servo Plate B

2 | HMC3-16B | Sockel Screw M2x16 |2 ||a |BKos7e | Bracket (Top) 1

3 | HMC2-20B | Socket Screw Max20 | 2 ||e |BKos7s | Bracket (Bottom) 1

4  HMC3-25B  Socket Screw M3x25 z |10 |31 Tail Assembly 1

5 |HMC3-30B  Socket Screw M3x30 21111 [4-a | Tail Support Subassembly 2

& | BKDOBT | Washer d3xD8x1.4 [ 4 [ [

Slide the finished tail boom into the helicopter. The four bolts
on the helicopter must be loose In order to insert the tail boom.
Make sure the tail drive shaft is inserted into the front receptacle
properly. Check this by turning the main rotor head. Secure

the tail boom by tightening the four screws on the helicopter.
Visually check from the rear of the helicopter to make sure the
tail rotor output shaft is perpendicular to the main rotor shaft.
Add the tail boom supports. Do not over tighten the BKOS31
metal bracket and the two M3xB socket bolts, or the carbon tail
boom can be crushed and crack.

(2)
(8)

The carbon rear servo plate s secured
by two Lower 3mm bolts from the plastic
tail boom bracket,

4-3-1 Tail Support Subassembly

Mo, Material No. | Description City.
1 HMJ2-8N | Sell-Tapping Screw M2x8 J 4
2 | BKO447 Tail Suppert Bod End 4
3 | BKOS68 | Tail Support Rod | 2

(2)

x‘_

Secure the 'tlwlﬁ"ends.tq the rod with Epoxy, making sure the
two metal ends are perpendicular fo ean:h other.

—
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INSTALLATION OF PERIPHERAL EQUIPMENT
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Installation of Servo-Part 1

MNo.| MamriaINn Description Qty. | [ Mo.| Material Mo.| Description O

1 | BKOO75 | Link Ball p4.8 ' &5 ||8 |HMM25 | Lock NutM2.5 4
2 | BKODSS Ball Link 4.8x20 a || BKO:M? Tail Push Rod A 5

3 |BKO104  Servo Mounting Plate & |[11 [HML2 Nut 5

4 |BKO105  Rod Joint T4 |12 [HME4sB | Sel Screw 2

5 |BK0318 | Link Rod 2.3x95 | 2 |[13 |[HMF2-8N | Phillips Machine Screw M2x8 | &
6 |BK0436 | Link Rod 2.3x55 2 |14 ;HSEEGHN Selt-Tapping Screw | 4
¥ |BKOB33 Servo Block 4 15 iHSEEﬁBON Selt-Tapping Screw 4

8 |HMC2516B | Sockel Screw M2 5x16 4 ,

Install the serves and make up the pushrods according to the drawings. The distance between the steel ball and the center of
servo arm are shown in the drawing. Use them as a guide. These distances are used in conjunction with the servo travels (ATV
or End point) set to 1002 for all the channels in the transmitter. Tune them later on to swit your personal flying style.

Attach the rudder servo to the rear mounted carbon plate with four 2. 6mm bolts and four M2.6 locknut,

- Pelmay . i
' )l @
Lol e ‘
= 110mm
5)
¥
14
3) (4) I: ) (9) Aileron
/ .
‘I‘I - Elevator

— (1 (1) (13)
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Installation of Servo-Part 2

Mo.| Material Mo, | Description aty. | [No.| Material Mo, | Description | Oty
1 |BKOO7S | Link Ball 4.8 "7 ||ho |BKosB4 | Collar, d3xDaxw12 i
> | BKODBS | Ball Link 4.8x20 4 || |Bvooss  |PitchLink Rod EN
3 |BKODS5 | Link Rod 2.3x76 11 ||12 [HMC3-20B | Socket Screw M3x20 I3
4 |BK0104 | Servo Mounting Plate |4 |13 [HMVB40ZZY Bearing daxDBxV/3 B
5 | BKOB33 Servo Block 2 ||14 |HMF2-8N | Philip Maching Screw M2x8 4
5 | BKOB34 Pilch Lever Fixed Plats T 1 |15 [HMIz-8N | Selt-Tapping Screw M2x8 Je
7 |BKOB38 | Link Rod 2.3x30 1|6 HMLEE T [Not - EN
B | BKOB&1 | Washer "1 ||17 |HSE2814N | Selt-Tapping Screw M2.6x14 '8
5 BKOBS3 | Pitch Push Pull Lever | 1 ||18 |HSE2620N | Seit-Tapping Screw M2.6x20 4
Make up the throttle and collective control pushrods according
to the drawing. Use the outermost hole on the carburetor throtile
control arm. Attach the steel ball on the throttle servo arm at i oy g
approximately the same distance as the steel ball on the throttle 30mm |
arm. i
Make up the throttle at 97 5mm long first, and then adjust the (11) THBm (7
pushrod length and throttle serve ATV or Endpoeint so full throttle 87 .5mm
stick command will open the carburetor barrel fully. And full low 3
stick and low throttie trim will close the carburetor barrel completely =
Collective Pitch
T
Throttle

(4

(1) (14) (16)
(18)

-(2)
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Installation of Receiver & Gyro

No. Material Mo, | Description Qiy. WP; Material No. | Description _‘-:ny
I s .$wilt:h 1 4 | | Gyro |

2 |™ | Receiver Battery 1. {|5 |BKO1O6  |Foam |2
a |- Recaiver 1 6 |BE1052 Antenna Pipe 1

Install the receiver and receiver battery. Even though the receiver and battery can be attached to the helicopter tray by using
double sided foam tape, but it is better to wrap the receiver and battery separately using half inch or 10 mm thick foam. Then
secure them to the tray using six to eight rubberbands, or Velcro bands.

The optional Thunder Tiger Remote Glow Plug Adaptor (#3803)
is recommended as shown, making starting easy without the
removal of your canopy.
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m Installation of Body BAG J

Mo. Material Mo. Descripticn
1 _ 541 | Body Subassembly ' 1.

-

Carefully cut out the canopy (windshield) using scissors. The
best scissors to use are (TTR 1304) designed to cut RC car
bodies and Canopy. Install the canopy to the body using six
small screws. Drill small holes in the canopy and body for the
hotes. Crill two more holes for the rubber grommets.

Refer to color box and apply the decals (In BAG M)

(1)

Cut a hole at the
front air scoop for
backward flights.

5-4-1 Body Subassembly
Mo. Material Mo, If:esc:ﬁﬁ-tﬁn Oty
1| HMJ2-6B  M2x6 Sell-Tapping Screw N '
2 | HSEZ-12B | M3x12 Seli-Tapping Screw | 2
3 | BKO102 | d3xD6x11Grommel 2
4 | BKOOSA | Body Clip A 1 (6)
5 | BKOog#  Body Clip B i
6 | BKO429  Body i
7| BK0428 | Canopy i =1
B | JV0186  Decal 1
6 | BK0473 | Body Support K
10 | BK0474  Rubber CAP 2 (7)
11 |HNLR6 | R Pin | 2

BODY SUPPORT INSTALLATION

Insert the aluminum support
tube through the servo frame.
Insert the "R" pins through the
two haoles in the support tube
fo prevent the tube from
moving In the servo frame.
Install two rubber ends onto
the support tube. The rubber
ends will dampen shake or
vibration generated by the
engine,
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Installation of Rotor Blades

1 Ml e, | ioeciiven |y
1 [ | Main Rotor Blade

2 BKO446 | Rotor Bolt M5x35
a |HMMEZ Locknut M5

IESAESY
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SETTINGS
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Setting up Gear Backlash

First, try to move the 12mm main rotor shaft up and down, it should not have any free play. If it can be moved up and down,
loosen the 4 bolts holding the lower bearing block and move it upward to eliminate the free play. Move pinion gear subassembly
and engine mount side to side until the gears can be turned smocthly and freely with a minimum of backlash.

The Raptor 90 20 is designed to accept a diverse gear ratio to suit different flying needs. Currently the main gear is available
with 91,93,94 and 95 eeth. The clutch pinion is available with 10,11 and 12 teeth. This gives the pilot a choice of twelve different
gear ratios ranging from 7.6 to 9.5 to one. When a 90 class engine is used for 30 fiying, we recommend the 11 teeth pinion and
1 teeth main gear first which give 8.27:1 ratio.

The side frame on the Raptor 90 30 have elongated slots for the engine mounting bolts and for the engine starting shaft support
bearing block. Loosen all bolts for the engine mount and for the start shatt bearing block. Shift the engine and engine shatt
bearing block forward and back until there is a good gear mesh between the maln gear and the clutch pinion. Spin the main
gear by hand to check if the gear turns smoothly. Itis critical that the engine crankshaft and starting shaft is perfectly straight
and vertical as shown in the figure of 6-1. Otherwise, the clutch linear and bearings will wear rapidly and there will be excessive
vibration. When you are satisfied with the alignment, remove some of the bolts and add Loctite, then tighten all bolts again,

Pinion Gear Sub- Assembly

Lower BRG Subassembly

. &

sl

Engine Mount
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Setting up of Stabilizer Paddles

AllB/IC

Always make sure the flybar paddies, swashplate, and top of metal frame are parallel.

7 Setting up of Blade Pitch Angle

On the left side frame, there are three pitch scales
melded onto the Pitch Guide. The three different
scales are designed for beginner, F3C and 30
pilots,

Use the “Pointer" on the collective tray and the
plastic malded scales to set up the initial collective
contral,

The actual blade angle in degrees can be checked
by a pitch gauge (sold separately).

The optional Pitch Gauge (#3802)
is recommended as shown,

POINTER
Mote:Recommended rotorspeed is 1450~1550 rpm for hover and 1800~1300 rpm for idle-up aerobatics.
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Collective Travel for Hovering

The hovering pitch angle should be at 4.5 t0 55 to get 1450
1o 1550 RPM. See page 42 for ATV setling in transmitter.

Beginners should not use more than -2 negatve pitch, otherwise
the helicopter may slam info the ground when the pilot panics
in emergency situations. Beginner should also disable or inhibit
the ldie-up and Throttle Hold functions in the transmitter.

Far 3D fiying, adjust the servo rofation so the collective travel
range will b2 between -11 and 13 . The servo hom will be
horizontal when pointer is level with the 0" mark.
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| CONFIGURING THE RAPTOR 90 FOR 3D

Use these settings as a start only.

Program the radio values info the transmitter. The EXPO
can reduce the confrol sensitivity near center stick, some
racio manufactuner use negative value and some use positive
value, Adjust the pushrods to the lengths above. Then fine
tune the lengths to get the desired blade angles. Fly the
modsl to fine tune the value,

Pushrod length
given is fram
center to
center of the
ball links

Beginner Setup
| Aleron | Elevator] Throttle | Rudder| Pitch

ATV | s0% 90% | 100% | B80% | 100%
EXPO | 30% | 30% | | 30% | '
Radio Setting | Low | PL2| PL3| Pt 4| High
Mormal mode | | |

Throtle Curve \ o 25 \ 50 | 75 \ 100
MNormal mode [ [

Pitch Gurve ‘ 40 _ 55 ‘ 70 , 85 ‘ 96
Blade Angle | -2 3 | 55 g | 12
3-D Setup

Alleron | Elevator | Throttle | Rudder | Pitch

ATV 100% | 100% | 100% | 100% | 100%
EXPOD 25% | 25% | 30% )
[Throtlle Gurves Paint 1| Point 2|Poinl 3| Point 4| Point 5
Mormal o 85 | 50 | 85 | 100

Idle Up 1 W00 | 70 | 55 | 70 | 100

Idle Up 2 100 | 80 | 70 | 80 | 100

[Pitch Curves | Paint 1] Point 2 Point 3 Point 4 Point 5
Normal 35 | INH | 80 | INH | B8

Idle Up 1 8 INH | IMH | INH 83

Idle Up 2 i INH | IMH | INH 88

Hald 4 | INH | INH | INH | 100
Blade Angels |Paint 1) Point 2 Point 3| Paint 4 Point 5
Mormal -3 IMH 3 IMH 10

Idle Lp 1 -8 INH | INH | INH g

idie Up 2 10 | INH | INH | INH | 10

Hold A1 | INH | INH | INH | 13
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mAlways operate or fly a model helicopter in a safe manner and away from crowd, or spectators,
or distractions.

mDo not operate model helicopters in rainy or windy condition.

mCheck to make sure there is no radio interference before operating a model helicopter.
mMake sure the transmitter and receiver batteries are fully charged before operation.
miMake sure all controls operate properly before flight.

miModel helicopter main and tail rotors operate at high rpm, therefore make sure nothing can come
into contact with the rotors during flight.

mUse only model engine fuel. Do not use gasoline, kerosene, or any other substitute.
mModel engine fuel is highly flammable.
mDo not let model engine fuel get in contact with eyes. Do not intake model engine fuel.

mRange check the radio before flying. The servos must operate properly with the transmitter
antenna collapsed and at 20 meters away.

mThe engine must be in the idle position before starting the engine.

miMake sure the transmitter and receiver are turned on before starting the engine.
mAlways maintain a safe distance when operating a model helicopter.

mDo not fly a model helicopter above people or cars.

mFlying requires concentration. Operating a model helicopter for extended time can cause fatigue.
Please rest in between flights.

mDo not touch the engine or muffler immediately after the engine was run, because they will be
extremely hot.

Warning (ltems to watch out after flight)
minspect the model helicopter thoroughly to make sure nothing is loosen or damaged.
mPump out the remaining fuel from the fuel tank.

mLubricate every moving part with oil to ensure a smooth operation in the future.

Warning (For Storage)
mKeep the model in a cool, dry place. Avoid storage under direct sun light or near heat.

mAdd some engine after-run oil through the carburetor, then crank the engine by an electric starter.
This help to prevent the engine bearings from rusting. After-run oils are available from hobby
shops.

mPlease replace any damaged parts if they are discovered during maintenance.
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After Flight Checklist

(1) Check every screw and bolt to make sure none has loosened due to vibration.
(2) Check every rotating and movable part to ensure they still move smoothly and normally.
(3) Clean off the exhaust residue from the muffler, engine, and helicopter. ;
(4) Check all movable parts, such as gears, ball links, belt, etc. for unusual wear.

Trouble Shooting

[1]The engine will not start.

* The engine starting shaft will not turn:

The engine may be flooded with too much fuel. Please remove the glow plug first, then turn the engine
with the electric starter until the excess fuel spits out of the glow plug hole.

* The engine turns when the electric starter is applied, but the engine will not start:

{1} Is the glow plug working? Remove the glow plug and does the platinum coil glow red when a 1.5
volt battery is applied to the plug? The glow plug battery may be weak and old.

(2} Is the carburetor needle properly set? Please refer to the engine instruction manual for the proper
needle setting.

{3) Does the throttle control arm move properly and in the correct direction according to your transmitter
command?

* Engine will start, but quits immediatealy.

(1) Use the transmitter to increase the throttle carburetor slightly.

(2) Try a new or different type of glow plug. There are different types of glow plugs on the market for
different types of fuel and operating conditions. Seek the advice of experienced fliers and also
experiment with different types of glow plugs until you find the one that suits your operating condition
the best.

*Engine runs, but the helicopter will not lift off.

{1} Check the main rotor blade pitch angle, they should be set at 5.5 to 6 degrees when the transmitter
throttle/collective stick is at the center position.

{2} Does the engine throttle arm move properly? The carburetor opening should be fully open when
the transmitter throttle/collective stick is moved up. The carburetor opening should be nearly closed
when the transmitter throttle/collective stick is moved down. And the opening should be completely
closed when the transmitter throttle/collective stick is moved down and the throttle trim is also moved
down.

{3) The carburetor needle is not set properly. Close the neadle (turn it clockwise) all the way, then
open the needle (turn it counter clockwise) 1 and 1/2 turns and try again. If the model still will not
lift, then the engine maybe running too rich. The symptom is the engine exhaust has a lot of smoke
and the engine coughs and wants to quit when the transmitter throttle/collective stick is moved up,
then close the needle 1/8 turn at a time, until the model will lift off. Do not turn the needle too far
inward, that will make the engine run too lean and over-heat and damage the engine.

[2] Helicopter problems.

* The helicopter shakes.

(1) Is the blade spindle bent?

(2) Is the flybar bent?

{3} Is the main rotor shaft bent?

{4) Are the two control paddles mounted at the same distance from the rotor shaft, and the paddles
are parallel to each other, and in the proper direction?

{5) Is the tail rotor shaft bent? The tail rotor blades mounted properly or damaged?

{6) Are the main rotor blades damaged or mounted in the proper orientation? The blade may require
additional balancing. The blade balance can be checked by removing both blades and then use
one of the 5mm blade bolt and nut to hold the two blades together like a teeter totter. Then, hold
the blade bolt with your thumb and index finger. The two blades should teeter and remain in a
level position. If not, then add some tape to the lighter blade near the blade tip until the two blades
teeter in a level position. Hobby shops also sell blade balancers that are designed solely for balancing
model helicopter blades.
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In the event the model has crashed.

Inspect the flybar, rotor shaft and the blade spindle to make sure they are not bent at all. If any item is damaged, it
must be replaced by a new part to ensure safe operation. Do not glue any broken or damaged plastic part. Do not
repair broken rotor blades. Always inspect the following items immediately:

(a). Engine starting shaft.

(b). Al the gears

{c). Main shaft, fiybar and blade feathering spindle.
(d). Tail boom and supports for cracks.

(). Drive shaft for the tail rotor.

(f). Vertical fins.

(g). Tail rotor shaft and control system,

(h). Main and tail rotor blades.

(i). Main frame
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PARTS LIST SECTION
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RAPTOR 90 3D EXCLUSIVE PARTS

11 p— s &

PVDD41 BALL LINK PVD04E BALL BEARING, dBxDiZxW35 PVI04E BALL BEARING, ddxDaxW3  PVII50 BALL BEARING, d5xDi3xWa

& =z N 000
~) % o . @ @
o Yo . 200

i)

PVDDS2 BALL BEARING, d6xD10xW3 PVO054 SERVO MOUNTING PLATE PV0O58 LINK BALL ' PVDOS2 RUBBER GROMMETS
| ﬁ‘
o ~ ¢¢
B
PVO120 MAIN ROTOR GRIP PV0124 FLYBAR CONTROL FV0125 THRUST WASHER " PV0126 SPINDLE
S . J o
“'q. 3 “ay n =
~ 8 I ¥ 4 L
3 - N N
PVO132 FITCH CONTROL ARM PVD134 AILERON LEVER " PV0I35  TAIL FITCH CONTROL PVO138  ONE WAY CLUTCH
7 ' LEVER - SHAFT
. ' el l ~ S ~
- [ #) Sy L ﬁ‘
S ) § iow ¥
N "::: ~ o Sy O Ty
| | |
PVO140 TAIL DRIVE GEAR PVDO141 ENGINE MOLUNT PVO147 TAIL CASE PVO148 TAIL ROTOR GRIP
L |
£
i }} : \
I i . ,
] = ol
= 40
“
PVD145 TAIL BEVEL GEAR PVO150 TAIL AOTOR SHAFT " PVS5 PICHGUIDE COLLAR  FVO157 REAR FRAME
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PV0158 TAIL BOOM BRACKET

-

* PV0163 TAIL ROTOR BLADE

S

PY0174 BALL BEARING, déxD11xW4

PVDIE2 BALL BEARING, d6x013xW5 PVO1S0

e

(-

=

C

PV0197  TAIL DRIVE SHAFT )

_BEVEL GEAR BRG

|

PV0OITS BALL BEARING, daxD16xW5

TAIL DRIVE SPUR
GEAR

-
= ]I- -
2
b
X L
4
¢ i

PY0TEE COOLING FAN

 PV09Z  PINION GEAR 11T

PV0ITE BALL BEARING, ddxDTxW2.6
(),

\
(™)

PVO203 BALL BEARING, dexDrSxW5

PYO1TT ROTOR BOLT

PV0185  TAIL DRIVE SHAFT BRG

PVO206 CANOPY

PVOZDE  FUEL TAMK RUBBER
GROMMET

PVO241 ROD GUIDE COLLAR

© PVD208 WASHER, ddxD11x1.7

0o
ee

" PVO210 WASHER, d3xDax1.4

PV0243 CLUTCH BRG CASE

o000
o000
0000
o000

‘)

~ PVo244 PINION BRG, d10xD9xWs
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f/',

PV0246 TAIL DRIVE GEAR SHAFT

PVD251 FUEL PLUG

© PVD253 ANTENNA PIPE

PVo262 BODY SUPPORT

PVO2ET LOCTITE #242

PW26E LOCTITE #262

Ll P
Z (O) "

X

PVO2T0 GREASE
(FOR BEARING)

'Lh

_

'l e U 2

© PVO310 FUEL TANK. 550c.c.

W\

PVD321 REAR TAIL SERVO TRAY

PV0322 HEAVY DUTY CLUTCH

PV0334 METAL MAIN ROTOR HUB

T

PVD360 STARTER SHAFT

PV0361 STARTER COUPLING

933

w%.-

hhhh

PV0407 TAIL PITCH SLIDER
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\

¥y

PU0411 LOWER METAL FRAME

PVO412 FAN CASING

PWD414 LANDING SKID

PVD416 TAIL CONTROL ROD

PYo418 FRAME SPACER (L)

PV0418 FRAME SPACER (M)

PWo420 FRAME SPACER (5)

PVO4Z1 TAIL DRIVE SHAFT

PV04E2 TAIL BOOM

PV0423 TAIL ROD GLIDE

PV0425 TAIL PITCH CONTROL SLIDE
BUSHING

2 *)
2o
2o
93

dadddd

*v

PVD453 REAR SERWO ROD

PW0455 SKID PIPE END CAP

PU469 MAIN SHAFT LOCK RING

OO0
OO0

K 7 4

PR e,

' 0\

PVD4ST WASHER

PV048E-L 3D LIGHT PADDLE

PYOS16-L SKID DAMPER(BL)

CORE™

PVO517 ONEWAY GREASE

PW052E BALL BEARING, dSXD10XW4 PVDEDT MIXING LEVER
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nann

n—|~:|<
s.d-

é

111
lnnn

L]

PVDED3 ELEVATOR ARM LINK PVDED4 METAL ELEVATOR PV0E05 PUSH PULL ELEVATOR PVDEDE METAL MAIN SHAFT
CONTROL ARM CONTROL LEVER METAL LOWER BRG
Y
e e % & . ;
“» L
l l m | ‘ I a --4 |
PVOEOT 3D VERTICAL FIN PVOS0E LINKAGE ROD PVO&0S BN.I.HE.!HI"IG PVOE10 FLYBAR SEESAW

I

||

Sl S G

FVDET1 SERVO LINK ROD

FV0613 WASHOUT LINK PIN

PA0E14 30 CLUTCH LINER

/

' ap

ll‘li
P

PWOE1S SUS FLYBAR ROD

FV0616 METAL FLYBAR CONTROL
ARM SET

PY0S1T METAL FLYBAR CONTROL
ARM

PVOE18 METAL FLYBAR CONTROL
POST

—y

— e e ey
- —— 0 @ @ &

PWOETS 3D DAMPER SET

PW0&20 3D INNER DAMPER

Py 30 OUTER DAMPER

PyG22 ;LE;MH CONTROL LEVER

|
Oy, I

soseoe Il

e

PVDE23 FLYBAR CONTROL LEVER

PVDE24 3D HEAVY DUTY CLUTCH
BELL

PVDE25 SERVO FRAME
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PVDEZT DECAL PV0628 TAIL SUPPORT BRACKET  PVO0631 ELEWTOR LINK SHAFT PVOE32 BODY RETAINING POST

—.;\l
seves 1 oll

ARTLTIRE

PVOS33 PITCH PUSH PULL 3800 BLADE HOLDER
LEVER SET
PV0211_| M2 6x10 SOCKET SCREW | PVO226 | M4x3 SET SCREW
PVD212 | M3x10 SOCKET SCREW o FV0227 | Méx5 SET SCREW
e M LKL A AEW , PVDZZE | M2xB PHILIP MACHINE SCREW

PVO214 | M3x14 SOCKET SCREW - T B T
Fyosis V318 SOCKET SCREW PYWOEaD | M2x14 SELF-TAPPING SCHEW

Bt | AR B HET SCREW | PV0231 | M2x6 SELF-TAPPING SCAEW

ETeeT : ["PVDOE32 | Moxd SELF-TAFFING SCREW
w EVESTY | MibaRHOL KRS EOREW ‘-‘H"““‘J [ PVOEES | MExi0 SELE-TAPFING SCHEW

PV0218 | MaxB SOCKET SCREW el B St il by
PV0218 | Max10 SOCKET SCREW FANas) | NasbS R DARFING SOREN

FVIER0 | Max12 SOCKET SCREW L] | PVO234 | M2 NUT

PAMOE21 | M4x18 SOCKET SCREW | PVOE3s | M28 LOCKNUT
L PVDE22 | Maxah SOCKET SCREW PVDEIS | M3 LOCKNUT
| PWOE2E | Maxf SOCKET SCREW. @ | PVOE3T | M4 LOCKNUT

a Pyoe24 | M3x18 SET SCREW | PUGEss | WS COCKNUT
PVOE25 | Mand SET SCREW

RAPTOR 90 SE SPARE PARTS LIST

Ne. NAME Parts No. Parts Mame gquantity Reference
Assembly Step
| PVO041 | BALL LINK BKO0B6 Ball Link ¢ 4.8x20 12 -
| PVDD4E | ELEVATOR ARM BRG HMV12B0Z2Y | d8x0D12x3 BRG 2 1-5-4
PVOD48 |BRG:PITCH FRAME & ROTOR HUB SEESAW | HMVB40ZZY | d4xD8x3 BRG 2 =
4830/ LEVER & PITCH ARM 4870
PVDOS0 |BRG:FEATHERING 4830MTAIL SHAFT HMV1350 d5xD13x4 BRG 2 3-1-1
| PyvODs2 | TAIL SLIDER BRG HMV1080ZZY | d6xD10x3 BRG 2 3-1-2
PVOO054 | SERVO MOUNTING PLATE BKO104 Sever Mounting Plale 10 51,52
PVODSE | LINK BALL BKOD7S Link Ball ¢ 4.8 12 E
| PVO0S2 | BODY MOUNT RUBBER GROMMENTS BKO102 d3xD6x11 RUBBER Grommet 5 5-4-1
PVD120 |MAIN ROTOR GRIP BKOOTS Link Ball ¢ 4.8 o 2-4.2
‘ BKO319 Main Rotor Pitch Houging 2 2-1-2
‘ HMJ2-10M M2X10 Sell-Tapping Screw 2 2-1-2
PV0124 |FLYBAR CONTROL RCD BHOZ44 Flybar Control Rod ] 211
PVOM2s | THRUST WASHER BKD325 Thrust Collar 2 2-i-2
| PV0126 | SPINDLE BKO326 Spindle 1 2-1-2
BKOATT Washer 2 2.1-2
: HMGC4-10B | M4x10 Socket Screw 2 212
PV0132 | PITCH CONTROL ARM | BKOOTS Link Ball ¢ 4.8 1 1-5-4
B T | Bro336 Pitch Frame 1 1-5-4
| BKoaoy Collar d3xD4x13 2 1-5
| HMC3-10B | M3x10 Socket Screw 1 1-5
'HMC3-258 | M3x25 Socket Screw 1 1-5
_HMJ2-10N | M2x10 Sefi-Tapping Screw 1 1-5-4
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Ne. NAME Parts No Parts Name quantity Reference
Assembly Step
PVD134 |AILERON LEVER BKOO7S Link Ball »4.8 4 1-5-1
BKO340 | Aileron Control Amm_ —3 Y
BKO410 | Collar d3xD4x13 2 15
HMJ2-10N | M2x10 Sefi-Tapping Screw 4 1-5-1
(A | || ) HMJ3-20N | M3x20 Sell-Tapping Screw 2 L
PV0135 | TAIL PITCH CONTROL LEVER BKOO7S Link Ball ;4.8 1 3-1-1
BKOOTS Collar d3xD4x10 1 3141
BKODBA d9xD5x0.5 Washer 1 3-1-1
BKD346 Tail Pitch Control Lever 1 8141
HMJ2-8N | M2x8 Self-Tapping Screw 1 .
, HMJ3-20M | Max20 Self-Tapping Screw 1 141
PV0139 [ONE WAY CLUTCH SHAFT BK0350 | One Way Glutch Shatt L 162
HMC4-258 | M4x25 Socket Screw 1 1-6
HMM4B | Ma Locknut % 16
HMO1& Retaining Ring 1 1-6-2
PVD140 |TAIL DRIVE GEAR SET BA1144-1 | Washer d8xD5x0.15 4 1-2:1
BKO362 Tail Drive Bevel Gear A 1 1-21
BKO363 Tail Drive Bevel Gear B 1 1-2-1
BKD364 | Tail Drive Pinion 1 1 B
HME3-4B | M3xd Set Screw 2 124
HM¥2-12 | Pin p2x12 2 1-2-1
PVD141  |ENGINE MOUNT BHO349 Engine Mount 1 4-2-1
BK0435 | d4xD11x1.7 Washer 4 a-2
HMC4-128 | Mdx12 Socket Screw 4 4-2
| [ ) HMC4-188 | M4x18 Socket Screw 4 4-241
PV0147 | TAIL GASE BKO3TO Tail Case L 1 3-1-1
BKO371 | TallCase R 1 3-1-1
HMC3-108 | M3x10 Socket Screw 3 8-1-1
HMM3B M3 Locket a 311
FVD148 | TAIL ROTOR GRIP | Bro302-1 | Tail Pitch Housing A 2 3-1-2
BKO303-1 | Tail pitch Housing B 2 3-1-2
HMC2510B | M2,6x10 Sockel Screw 4 3-1-2
HMC3-148 | M3x14 Socket Screw 2 3-1
HMMES M2.6 Locknut 4 a-1-2
S || HMM3B | M3 Locknut 2 -1
PYD149 | TAIL BEVEL GEAR BA1141-1 | Washer d8xD5x0.15 4 11
BRO372 | Tail Input Bevel Gear 1 311
_BKO373 Tail Output Bevel Gear 1 311
HMES-4B | M3x4 Sel Screw B B e N
HMY2-12 | Pin ¢ 2512 1 3-1-2
PVD150 | TAIL ROTOR SHAFT BKO374 Tail Shatt 1 312
HMEZ-4B | M3xd Sat Screw 2 3.1-2
HM¥2-12 | Pin @2x12 1 3-1-2
PVD155 |PITGH GUIDE GOLLAR | BKo3B4 Pitch Guide Gollar L 1 1-1-2
e BK0385 Pitch Guide Collar R 1 1-1-3
PVD157 |REAR FRAME SET BKO280 Rear Frame L 1 1-2
— W 'BK0381 | Rear Frame R 1 1-2
BKOG29 “Washer 4 1-2
PVD158 |TAIL BOOM BRACKET BKO3E2 Tail Boom Bracket L 1 1-2-1
____________ I BK0283 “Tail Boom Bracket A 1 1-21
PVD163 | TAIL ROTOR BLADE BHO4D4 Tall Rotor Blade 2 a1
PV0171_ |BODY | Bkoosa | Body Clip A .5 ki 8
| BKODG9 | Body Clip B 1 541
BRO102 | d3xD6x11 RUBBER Grommet 2 54
BKD428 Canopy 1 Bedel
BKD429 | Body N 1 5-4-1
HMJ2-6B | M2x6 Self-Tapping Screw 8 541
| HSES-128 | M3x12 Sell-Tapping Screw 2 5-4-1
PV0172 |THRUST BRG HMX0B16 | d8xD16x5 Thrust Bearing 2 2.1-2
PVD174 |FLY BAR SEESAW BRG HMVES4ZZ | d4xD11xd BRG 2 2-1-1
PV0175 |FEATHERING BRG HMY1680 | d8xD16x5 BRG 2 2-1.2
PVD176 |TAIL PITGH GONTROL LEVER BRG HMV740ZZ | d4xD7x2.5 BRG 2 311
PV0177 |ROTOR BOLT BKOD446 Rotor Balt 2 55
HMMSZ M5 Locknut 2 55
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Ne. NAME Parts No. Parts Name quantity Reference
Assembly Step
PVD182 | CLUTCH BELL BRG HMV1360Z | d6xD13x5 BRG 2 111
PV0190 | TAIL DRIVE SPUR GEAR BKOAs7 Tail Drive Spur Gear 83T 1 162
| HMC4-258 Max25 Socket Screw 1 16
I HMM4B M4 Locknut 1 1-6
PVD182 | PINION GEAR 11T(STD)} BrKO422 Drive Pinion 1T 1 1-1-1
BKO366 _Pinion Gear Nut 1 1-1-1
PVDM95 | TAIL DRIVE SHAFT BRG BW423 Tail Drive Shaft BRG 1 3-1-3
PV0197 |TAIL DRIVE SHAFT BEVELGEARBRG | HMVE701Z | d12xD18x4 BRG 2 1-2-1,3-1-1
PV0198 |COOLING FAN ASSY | BVO380 Cooling Fan Assy R -
PV0203 | STARTER SHAFT BRG HMVEZ6Z #6xD15x5 BRG 2 1-1-1
PVD206 | CANOPY BKO428 Canopy 1 5-4-1
HMJ2-68 Mzxi Self-Tapping Screw 8 5-4-1
PVD208 | FUEL TANK RUBBER GROMMENT BKO274 ‘Tank Rubber Grommet 4 1-2
PVO209 | WASHER.d4xD11xt1.7 BKO435 ddxD11x1.7 Washer 4 -
PV0210 | WASHER,d3xD8xt1.4 BKOOE? ddxDéx1.4 Washer 16 -
PVD239 |BODY CLIF 48304870 BKoOga Body Clip A 1 5-4-1
BKOOZE Body Clip 8 1 5-4-1
I | HSE3-12B | M3x12 Self-Tapping Screw 2 B-d-1
PW0241 |ROD GUIDE COLLAR BKO38S Rod Guide CGoliar 2 1-3-1
PV0243 | GLUTGH BRG CASE ‘BKO388 Clutch BRG Case 2 1-1-1
PVOZ44 | PINION BRG HMVESO0ZEY | d10xD159x5 BRG 2 1-1-1
PVO245 | WASH OUT LINK BK0343 Wash Out Link 2 161
PVO246 | TAIL DRIVE GEAR SHAFT BK365 Tail Drive Gear Shaft 1 1-2-1
BrO414 | Pin g2x12 2 129
, , l—lyllég-dﬂ  M3x4 Set Screw 2 1:2-1
ELEVATOR ARM LINK BROG63 Elevator Arm Link 2 1-1-4
PITCH ARM CROSS MEMBER BKo3ga Pitch Frame Cross Member 1 1-1
| | BKO394 _Pilch Frame Cross Member Nul 2 1-1
ROTOR GRIP SPACER BKO478 Rotor Grip Spacer 2 55
_ |FUEL PLUG BKO445 _Fuel Plug 3 1-2-3
ANTENNA PIPE msuma?u BE1052 Antenna Pipe 2 5-3
BKO106 Two Tauch Tape 2 7
BK0109 Aubber Band 5x320xT1 2 -
| HNE2 HEx Wrench 2mim 1 -
HMJ25 “HEx Wrench 2.5m/im 1 -
HNE3 _| HEx Wrench 3m/m 1 . = d
HMI4 HEx Wrench dmim 1 -
HMIS HEx Wranch Smim 1 .
HiMJ-1 Tie Band 3 -
PVD262 |BODY SUPPORT BKO4TA Budy Support 1 5-4-1
BKO474 | Rubber Cap 2 541
HNLRS A Pin 2 5-4-1
PVOZE7 | LOCTITE #242 1 .
PV0258 |LOCTITE #262 1 i
PV0269 |PLASTIC GEAR GREASE 1 -
PVD270 | THRUST BEARING GHEASE 1 -
PVORE4 | METAL SWASH PLATE  BVOG04 Metal Swash Plate 1 1-6
PVO291 | METAL WASHOUT BASE BK0472 | Metal Washout Base 1 1-6-1
HMC3-128 M3x12 Sockel Screw 2 1-6-1
PVO298 | 91T MAIN SPUR GEAR BK0356 Main Gear 91T 1 1-6-2
PVO310 | FUEL TANK 550C.C BVO503 Fuel Tank 1 1-2-3
PVD321 | REAR TAIL SERVO TRAY BK0087 | Washer d3xD8xW1 4 2 5-1
BK0104 | Servo Mounting Plate 2 5-1
BKO&39 Carbon Rear Sarvo Plate 1 541
HMC25168 | M2.5x16 Socket Screw 4 5-1
HMC3-308 M3x30 Sockel Screw 2 5-1
HMM25 M2.5 Locknut 4 5-1
HMr3Z M3 Locknut 2 51
PVD322 |HEAVY DUTY CLUTCH BV0521 Heavy Duly Clutch 1 1-1-1
PV0334 |METAL MAIN ROTOR HUB BVO548 Metal Main Rotor Hub 1 2-1-2
BVD549 Washout Base Guidance Ring 1 2.1
___________ - HMC3-128 | M3x12 Socket Screw 1 2-1
PV0350 | MAIN SHAFT BKO547 Main Shaft 1 16
PVO380 | STARTER SHAFT BKO592 Starter Shaft 1 1-1-1
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HNo. NAME Parta No. Parts Name Quantity Reference
Assembly Step
HME4-58 | M4x5 Set Screw 2 1-1-1
HMS5 M5x8 E Ring 1 1-1-1
PVD361 |STARTER COUPLING 'BHO594 ‘Starter Couling 1 1-1-1
HME4-58 | Max5 Set Screw 2 1-1-1
PY0407 |TAIL PITCH SLIDER 'BKO026 | Tail Pitch Gontrol Link 2 312
BKOOD2T Tall Pitch Control Slider 1 3-1-2
'BKOO75 | Link Ball ¢4.8 1 3-1-2
BKODE2 Collar d3xD3xd 2 3-1-2
'HSE2-10B | M2x10 Sell-Tapping Screw __2 312
HMJ2-8N | M2x8 Self-Tapping Screw 1 3-1-2
PVDA09  |OMNE WAY CLUTCH BVO3Ga Autoratation CGlutch 1 1-6-2
HMC3-88 | M3x8 Socket Screw 4 1-6-2
Pwam UPPER METAL FRAME BKOA75T Upper Metal Frame 2 1-1
PV0411 [LOWER METAL FRAME BKO376T | Lower Metal Frame 2 12
PVDA12 |FAMN CASING SET BKOBGS Fan Gasing L 1 122
BKOGGE Fan Casing R 1 1-2-2
BKOBE2 | Fan Caseing Plate 1 ]
HME3-68 | M3x6 Set Screw 2 122
PV0D414  |LANDING SKID SET | Bk0as7 | Skid Brace - 2 4-3-1
BK0358 | Skid Pipe End Cap I 434
BHOGGB | SkidFipe 2 4-3-1
HMC3-30B | M23x230 Screw 4 -
'HME4-58 | M4x5 Set Screw 4 431
e | e e HMM3Z M3 Locknut 4+ 4-3
PVO416 | TAIL CONTROL ROD BKODAG Ball Link ¢ 4.8:20 2 =
BKO105 Rod Joint 1 -
 BKO347 | Tail Control Rod A 1 -
BKOB53 Tail Control Rod B 1 5
|| HME4-58 | Mdx5 Sal Screw 2 ¥
PV0418  |FRAME SPACER (L) BHOBEO Frame Spacer L 14 2
PV0418  |FRAME SPACER[M) BHOGSD Frame Spacer M 8 -
PV0420 |FRAME SPACER(S) BHOBS8 Frame Spacer S 13 =
PV0421 | TAIL DRIVE SHAFT SET BVOG51 | Tail Drive Shaft Sel 1 8-1-3
HMC2512B | M2 5x12 Sockeet Screw 2 313
‘ HMM25 M2.5 Locknut 2 3-1-3
PyD422 | TAIL BOOM BKOB50 | Tail Boom 1 3-1
PVD423  |TAIL ROD GUIDE BK0403 | Rod Guide 4 a-1
PVD425 TAIL PITCH GQNT_&D!,_&IDE BUSHING BKO345 Tail Fl!g'g ngl{gl_s_[uip _BLg'Ilr)u it 3-1-2 4
PV0453 |REAR SERVOROD BKODBS Ball Link o 4.8x20 2 a1
BKD4D3 | Rod Guide 4 3-1
BKOTOT7 | Rear Servo Rod 1 3-1
PV0455 | SKID FIPE END CAP BK0398 | Skid Pipe End Cap 8 4-3-1
PVD466  |METAL FORK BKO545 | Metal Fork 1 312
D ' BKD546 Pin 2mm 2 812
| | | HMS15 E Hing [ 3-1-2
PVD469  |MAIN SHAFT LOCK RING BKO234 Lack Ring . 1 1-6
HSAZ-68 M3x6 Bullon Head Sockel Screw 2 1-6
PVD497 |WASHER BKO4TT Washer 4 z
PV0496-L |30 LIGHT PADDLE(BL) BKO406L | Light Paddle Rool 2 211
o o BKO416 Paddle Stopper 2 21
BRO432L Light Paddie 2 2-1-1
HME4-38 | Mdx3 Sel Screw 4 2-1-1
PVD499  |SUS TAIL ROTOR HUB BrEOB21 SUS Tail Rotor Hub 1 312
= 1 D HME3-3B | M3x3 Sat Screw 2 3-1-2
HMM2Z | M3 Locknut 2 312
PVD516-L | SKID DAMPER(BL) BKOB20BL | Landing Skid Damper 4 4-3
PV0526 |BALL BEARING HMV105072 | d5xD10xW4 4 3-1-2
PVDB0T  |MIXING LEVER BKOOTS Link Ball ¢ 4.8 4 2141
' BKODBS | Washer d3xD5x0.5 2 211
BK0324 | Mixing Lever 2 2:1-1
BK0O410 | Collar d3xD4x13 2 2-1-1
HMC3-1BB | M3x18 Socket Screw 2 294
[ HMJ2-10M | M2x10 Self-Tapping Screw T4 291
PVOGD2 |METAL ELEVATOR PARALLEL LEVER BEOOTS Link Ball 4.8 1 1-5-2
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Ne. NAME Parts No. Parts Name Quantity Reference
Aamlﬂy Sﬁp
BKOBTE Metal Elevator Parallel Lever 1 1-5-2
[ HMY2-12 | Pin p2x10 1 1-5
HMC2-68 | M2x5 Socket Screw 1 1-5
HMEZ-38 | M3x3 Sat Screw 1 15 i
S | | . | HMF2-BM [ M2x8 F‘hilp Mamm&&:rﬂw 1 72-@ 2
PVOB03 |ELEVATOR ARM LINK | BKOG663 | Elevator Arm Link 2 1-1-4
Bmb Elwa{ Li K sngﬂ = 1-1-4
BROG53 Frame Spacer 2 1- 1-2.1 1-3
HMEE—IEEB $al scﬂaw M3x18.5 2 1-3
HMS15 E Ring 4 1-1-4
PVOE04  |METAL ELEVATOR CONTROL ARM BKO455 Metal Elevator Control Arm 1 1-1-4
. HMS4 _| [E Hing _ 1 1-1-4
PVOB05 |PUSH PULL ELEVATOR CONTROLLEVER | BKOD7S | Link Ball ¢4.8 5 1-5-3
| BRODES Ball w4820 4 1-5-3
BEO104 Servo Moumng Plate 2 51
BKO318 Link Fod M2.3x95 2 b1
BKODES ‘Washer d3xD5x0.5 1 1-5
BK0833 | Servo Block 4 5-1
| BHOBBZ Push P‘ull Elwalnr@pntml LB'UBT 1 -5-3
. _B_t_c_uuu Gollar d3xD4x13 1 1-5-3
HMVB40ZZY | Ball Bearing _ 2 1-5:3
HMC3-258 | M3x25 Suci:al $¢rew 1 1-5
HM.J2-8N M2x8 M—Tﬂm Screw 3 1-5-3
HSEREI0N | M2.6x30 Sell-Tapping Serew 4 51
HMF2-8MN Mz2x8 Philip Machine Scraw 2 5-1
HMLZ M2 MNut 2 5-1
PV0S06 _[METAL MAIN SHAFT METAL LOWER BRG | BV0870 | Metal Lower BRG Block 1 1-2
PVOBO? |30 VERTICAL FIN BKO278 Machined Washar 2 a-1
BKOBTT 3D Vertical Fin_ L 31
| HMC3-308 | M3x30 Socket Screw 2 31
HMM3Z M3 Locknut 2 3-1
PVOGS08  |LINKAGE ROD BKO318 Link Rod 2.3x85 4 -
| BRO0S3 Link Rod 2.3x46 3 =
BKO0S5 | Link Rod 2.3x76 1 -
BK0292 | Link Rod 2.8x24. 2 - )
BKOBag Link Rod 2.3x30 1 -
| BKOD113 Link Aod 2.3x18 2 -
. | BHO0438 | Link Rod 2.3x55 2 -
PVOG0S  |MAIN SHAFT BRG HMVB0D1Z | Ball Bearing, d12xD2Bx WS g -
PVDE10 | FLYBAR SEESAW | BrD4os | Collar d3xDdx5.5 2 i A
BVOBES Fiybar Seesaw 1 2141
: | HMC3-108 | M3x10 Sockel Screw 2 241
PVOS11__[SERVO LINK ROD | BK0318 | Link Rod 2.3x05 2 -
BKODSS Link Rod 2.3x46 1 3
BK0435 | Link Rod 2.3x76 2 - )
BHODS3 | Link Rod 2.3x24 1 =
BKOB3G Link Rod 2.3x30 1 -
i | BKD113 | Link Rod 2.3x18 2 -
P*{ﬂﬁ!g, MAIN SHAFI METAL UPPER BFhG ELDCK BWBﬁaj Matal Upper BRG Block 1 1-1
PVOB13 | WASHOUT LINK PIN BKO4BT Pin 2 1-6-1
| HMS15  |ERing 4 .
PVDSE14 |30 CLUTCH LINER | BKOBES aD Clutch Liner 2 1-1-1
PVO615 |SUSFLYBARROD BKOBG6 SUS Flybar Rod 1 2-1-1
PVOG16  |M 10 BKOO75 | Link Ball 9 4.8 2 24141
Blmﬁm ‘Metal Flybar Gonlrol Frame 2 211
BKOBT1 Metal Flybar Gonlrol Arm Post 2 2141
HMF2-8N | M2x8 Philip Machine Screw 4 2-1-1
M3x1 ckgl&grew 2 2— 1-1
‘ M4s5 Sal Screw 2 2 1—1
PV0B17 _|METAL FLYBAR CONTROL ARM Metal Flybar Conirol Frame 2 2
e itm re e oy e i e e M4x5 Sel Screw 2 2-1-1
PV0G18 |METAL FLYBAR CONTROL POST | LinkBall 4.8 2 21
| Metal Fiybar Gonlrod Arm Post 2 T 2a |
M2:8 Philip Machine Screw 2 2-1-1
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Neo. NAME Parts Mo Parts Name Quantity
HMC3-108 | M3x10 Socket Screw 2
PWOG19 |30 DAMPER SET. BKoB74 | Inner Damper 2
BKOB7S Outer Damper 2
PVDE20 13D INNER DAMPER BKOB74 | Inner Damper -
PVOG21 |30 OUTERDAMPER BROB7S Outer Damper 2
PV0622 |FLYBAR CONTROL LEVER SET BKOOYS | LinkBall p4.8 2
| Flybar Control Lever 2
2
2
2
E Ring 4
M3x12 Socket Screw 2
: | | M2x10 Sell-Tapping Screw 2
PVOE23  |FLYBAR CONTROL LEVER Link Ball v 4.8 2
Flybar Control Lever 2
BKO408 | Collar d3xD4xW7 2
HMGC3-12B | M3x12 Socket Screw 8
. HMJ2-10N | M2x10 Self-Tapping Screw 2
PVOG24 |30 HEAVY DUTY CLUTCH BELL 'BV0522-2 | 3D Heavy Duly Clutch Bell 1
PVOB25 |SERVO FRAME BKOGET Servo Frame 1
AN | HSE3-128 | Ma3x12 Sell-Tapping Screw 6
PVOGE2G | TAIL SUPPORT BKO447 Tail Support Rod End 4
BHDGB9 Tail Support Rod 2
L o) HMJ2-BN | M2x8 Sall-Tapping Screw 4
PVOG27 |DECAL JV0186 Decal, RS0 4D 1 -
PVOGZ28 | TAIL SUPPORT BRACKET BKOBYS Bracket {TOP) 1 d-4
Broara | Bracket (BOTTOM) 1 44
HMC3-168 | M3x16 Sockel Screw 2 4-4
' ; HMM3Z | M3 Locknut 2 4-4
PW0GE31  |ELEVTOR LINK SHAFT BrOBEO _Elmvator Link Shaft 2 114
HMS15 E Ring 2 1-1-4
BKDBS3 Cross Member 2 -1-2,1-1-3
- ‘ HMES-18.58 | M3x18.5 Sockel Screw 2 1-3
PVOE32  |BODY RETAINING POST _BRO103 _Bady Fitting Post 2 13
BrOBE3 | Cross Member 2 12113
HME3-18.58 | M3x18.5 Socket Screw 2 13
PVDB33  |PICTCH PUSH PULL LEVER SET BROOD?S | Link Ball 4.8 5 52
BRODBS Ball Link 4 52
BKDDBG Ball Link ¢ 4.8%20 2 5-2
BRO113 | Link Hod M2.5x18 2 5-2
BKDB33 Seno Block 2 52
BEOB34 | Pitch Lever Fixing Plate 1 52
BHOBB3 | Pitch Push Pull Lever i 52
BrO83g SUS Link Aod M2.3x30 1 52
Brosel | Washer 1 52
BroBE4 | Collar d3xDaxWi2 1 52
HMV8407ZY | Ball Bearing d4xD8xW3 2 52
_HBSE2G20N | M2.6x20 Seil-Tapping Screw 4 5-2
HMC3-208 | M3x20 Socket Screw 1 52
HMJ2-8M | M2x8 Seli-Tapping Screw a 5-2
HMF2-8N | M2x8 Philip Maching Screw 2 52
HMLZ M2 Nut 2 5-2
3800 BLADE HOLDER BKO116 Blade Holder 1 -
&0
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RAPTOR 90 3D OPTIONAL PARTS

s O

PVo186 MAIN SPUR GEAR 83T

PVO188 MAIN SPUR GEAR 85T

PVD1B0 MAIN SPUR GEAR 84T

PVD183 PINKON GEAR 12T

fae_ ;f"r',_." O e Wi
N = -
gl S| |
:f,e' -».,k“-' ‘

25 AN

Pyozea METAL SIDEFRAME
STIFFEMER

PVO286 MACHINED ELEVATOR

ARM LINK

PVD299 CARBON GRAPHITE
HORIZOMNTAL FIN

PVO300 CARBON GRAPHITE
VERTICAL FIN

e ————

A

PVans CARBON TAIL BOOM SURPPORT

PYD315 CARBON UPPER SIDE
FRAMES

PVOXME CARBON LOWER SIDE
FRAMES

>$

PV0327 CARBON GRAPHITE BASE
PLATE

PVO384 WIRE CLAP

PV0385 ROTOR GAIP FLATE SET

[
|

PV0388 HELI THROTTLE LEVER

PW3RT SIM-CARBON CANOPY

PY430  METAL UPPER BEARING BLOCK
PW0430-L METAL UFFER BEARING BLOCKIBL

PV043  METAL LOWWER BEARING BLOCH
PY0431-L METAL LOWER BEARING BLOCK(BU

<

PWO&X2  C.G. COLL CONTROL ARM
PVO4REL C.G. COLL CONTROL ARM (BL)

PYO433  METAL WASHOUT ASSEMBLY
PV033-L METAL WASHOUT ASSEMBLY(EL) PWVD434-L METALARLERCM LEVER SET(EL)

PVO43d  METAL ARLERON LEVER SET

61
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PVD435 METAL COOLING FAN
PVDL35YS METAL COOLING FAN, ¥5
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PVOE3S-L  METAL COOLING FAN (BL)
PVDMISYS-L METAL COOLING FAN, Y5 (BL)

PV0436  METAL FLYBAR CONTROL ARM
PV0436-L METAL FLYBAR CONTROL ARMIBL)

PV METAL HORIZ, FIN BRACKET
PADM3EL  METAL HORLZ. FIN BRACKET(EL)

PV4sT METAL TAIL PITCH SLIDER

e

PY0458 METAL BUTTON MAIN
BOTOR HUB

PVO458 METAL CLUTCH BRG CASE

PVD4E1 CARBON TAIL BOOM

PVO462 CARBON DRIVE SHAFT

| -

@

PY0463 PUSHPULL ELEVATOR LEVER
PW0463-L FUSHIFULL ELEVATOR LEVER(BL)

-

PVOG30  METAL B-H MIXBNG ARM SET
PWORI0-L METAL B-H MIXBNG ARM SET(BL)

PVO486-L. METAL TAIL FITCH FORK
(BL)

HELICOPTER ACCESSOR

PVO518-W SKID DAMPER(W)
PVOS1E-Y SKID DAMPER[Y)

PVDEXD  METAL WASHOUT ARM
PVOG2E-L METAL WASHOUT ARM(BL)

No.2748 12T 2AH SEALED LEAD
ACID

No.2675 12V HD-180 STAARTER

Ne.2150 1 8AH GLOW STR-L 110V 2P
Mou2151 1 8AH GLOW STR-L 230V 2P
Ne.2152 1 8AH GLOW 5TR-L. 230V 3P

Ho. 1658 12V FUEL FUMP

Mo.1263 CARRY MASTER WACC 110V No.3801 MM STARTER EXTENSION Ne.3802 PRECISION PITCH GAUGE

No.1264 CARRY MASTER WACC 220V

Available at www.
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ELECTRIC R/C HELICOPTER

No.4T10 mini TRan E325 No.4730 Raptor ES50 No.4750 Rapior EG20 5E

ENGINE R/C HELICOPTER

X A A || =R || EA
za | gt |2 | &

-

o483 RAaptor 30 V2 Mo.4852 Raptor 50 SE Neo.4853 Raptor S0 Taan No.4B70 Raplor 80 W2

No.4880 Raptor 50 5TD No.4881 Raeptor 50 SE No.4882 Rapior 50 30

Ho. 3837 MOS0 No. 3841 ASISEN Mo 3834 MDS00 No.3B42 AtCS
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| MOTOR AND ESC

No.2z3@1 OBL 2955-10H

No.BO41 BLC-40

ENGINE

HNo.2aTe OBL 43011-30H

No.B043 BLC.TS

No.2380 CBL 45/08-50H

Ho. 8042 BLC-G5

. =1 -

3

Mo 8604 PRO-35H (H)

SERVO

Mo 0605 PRO-50H (H)

No. 9808 FRO-TOH (H)

No.8g08 FRO-S0H (A)

No. 8128 DS1213 DIGITAL SERVOD

No.8130 C30808 DIGITAL RUDDER

SERVD

GYRO AND GOVERNOR

Mo 8070 TGE-7000 GYRO

No.Bo30 ZERC ¢f GOVERMNOR
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Mo g7 C1016 MINI SERVO
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Mo B3 0815 MINI RUDDER SERVOD
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e "For any instruction revisions or
- other information concerning this product, go to:
www.thundertiger.com."”
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