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Building Tips for Assembly

Tip 1. Metal parts and fasteners generally have an oil residue coating
for protection from rusting. This residue must be removed prior to
applving any tvpe of threadlocking agent or glue. Using regular house-
hold rubbing alcohol place a few drops on a rag or cloth and wrap the
fastener and essentially unthread from vour fingers. A black residue
will remain on the cloth, repeat until no turther residue can be removed.
Do not use on ball bearings, these are factory lubricated and any
cleaning can lead to early failure, To prepare for installation, use a dry
cloth and clean all metal surfaces that will assembled along with the
fasteners for that step.

Tip 2: In many locations in the assembly steel balls need to be
threaded into plastic parts. To make this an easier task, use an
available 3x16mm socket cap screw with a hex key and tap the
threads ahead ot time. When tightening the steel ball, use an open
ended metne 3 wrench which will match the hex exactly and not
damage the ball, Standard pliers can easily slip and scratch the
surface of the ball which will prematurely wear the plastic ball links.
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Tip 3. For self tapping screws into plastic parts, again use an @ - L
available 3x16mm socket cap screw and tap to a depth of 1/2 the H‘-’@ . ,;\Ihx
length of the screw to be used. For extra security on sell tapping ::f,."“f"ﬂ:;, e
screws apply a small drop of epoxy to the screw threads before % x,//f//j
inserting into the hole. The epoxy will bond 1o the plastic vet will E'y; o
o - -
allow removal of the screw later. = { AT
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Tip 4 For machine screws, tap the hole ahead of time using the
screw being careful not to strip out the threads as in some
locations the plastic hole has a bottom. Finally assemble the
parts for that step. Remember that machine screws can load
bearing if overtighten. In these cases carefully tighten the
machine screw then back of 1/16th of a rn.
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Step 1 Main Rotor Head
From parts bag 1, press
in the Damper Rubbers
and the Guide Pins into
the Head Block. Apply
one drop of medium
CA glue after the pins
are fully seated. Install
one 3x10 ball beanng
onto each side of the
seesaw shaft and insert
into the Head Block.
Fasten the two M3x6
selftapping screws

(Tip 3).

Step 2 Seesaw Assem bly

Damper Rubber x 2
[HI3181]

3x10 Ball
Bearnings x 2
[CNBB1030]

|
M3x6 Self '| T

Tapping
Screw 82

Rotor head
Block
[HI31608]

Gude Pins x 2
2.6x30mm
[HW3170A]

From parts bag 1, msert one
ball bearing into each beanng
cup and insert into the offset
plate. Following the num-

Seesaw Shaft Set
[HW3161A]

bered order, thread one M3xé
sel f tapping screw (Tip 3) and

one M3x6é Special ball (Tip 2) Special Ball x 2 Rotor Head
through the offset plates into [HI316TE] from Step |

one tie bar. Shide the assembly
onto the seesaw shaft and

attach the other tie bar from i -
the opposite side. 4 2

- ™~ .H"".:-H:_"‘x

N
Bearing Cup x 2 e
[HI3167D] - 30 e
Bearing Cup x 2] @-ﬁ f,f"x.
R rd Completed rotor head.

[HI316TF] - 46

_—— (OMYset Plate x 2
[HI31678]

M Axé Plullips Machine
Screw x 2 [HI3167E]

Outside hole
on offset plate
15 not used.

Tie Bar x 2 3x7 Ball Beanng x 2

[CNBB0O730] - 30

4x8 Ball Beanng x 2
[CNBBOS40] - 46

[HI3167C] Take notice of the location
of the two steel halls on the

offset plates,

Follow steps
1, 2, & 3




STEP 3 Main Blade Grip Assembly

- 6x 13 Ball
; Bearing x 2

ﬂ MNede, the long ball is installed pointing Main Rotor

away from the top of the blade grip. :E;;?LE :;:r?i} = 3 [CNBB1360]
o oarts bae 1. install on N . =,
From parts bag 1, install one S —
Long Ball and one Short Ball -L'_/: b i =

{ Tip 2} into the Bell Mixer, press
one 3x7mm Ball Bearing into one W
side followed by one 3x5mm
spacer and the one more bearing
from the opposite side. Insert one
M3x16 Socket Cap Screw (Tip 4)
through the arm (make sure the

,;/
Repeat 2
. / }: Times.
| _/

Short Ball

Ax5x0.5
Washer

flush side faces out) with one Bell Mixer M3x5x3
3x5x0.5 Washer being careful not Arm Spacer
to overtighten the screw. Install [HI3189A]
two M6x 13 Ball Bearings into Mix16 Socket
both ends of the blade grip assem- Long Ball Cap Screw
bly., Complete the second blade 3x7 Rall
grip in exactly the same way. E front side Bearing x 2
PR | [CNBB0730]

STEP 4 Feathering Spindle & Blade Grip Assembly  Main Rotor Blade Grip M5 Locknut x 2

- : from Step 3
From parts bag I, insert fop of blade )
the Feathering Shaft into grip has Bevel. M8x13 Flat
| Washer x 2

the head block, slide one
B LUmm Washer on each side of M6x 10 Flat
the shaft. Install the blade grip ( Note
the direction of the bell mixer arm )
followed by one ¥x13mm Washer,
one 6x12 Thrust Ball Bearing

Washer x 2

[Iinﬁtu!l th; ﬁ:l'.t;t steel washer Feathering Shaft 6x12 Thrust Ball
d 4] x d ol H . -
t.argu. inside diameter) IHW31R0A] | AR 2 Bearing x 2
followed by the ball race, ol . R BB1260T :
A N < BBI260T] [
remember to grease the bhall '_&a‘; : : e
race, followed by the second (‘L'[i’il :é:»—-w.[l
\ T e Short Ball

steelwasher {smaller inside PR ey ~ ¢
diameter) and one Smm ’:,ef;-"'i:f d___:;;éj- e ..

— =ty ity e - s
Locknut. Tighten the Kfé (Lo ;;ﬁ_? 1. V%i%;“ , ’I?g] Long Ball

H -|__- - ..:-‘ =~ H"\r .:.:-"‘.-'". 3 J - .-.-"..-
focknut, using the glow -;:._q_,’f:j..; L.f g ﬁfﬁﬂg iy
plug socket wrench on [ i : HLT*'F r EJ

. hila - D T e | I ﬂ“————___________

the other with phers, E_fl ey ( see page 25 for
fighten the nuts until both blade [ full size drawing)
erips turn freely without any excessive end

play. Assemble Pushrod T x 2.measuring 35mm end to end following the diagram

on page 25, and connect the seesaw arm to the long ball on the bell mixer.

~




STEP 5 Flybar and Paddle Assembly.
From parts bag 1, slide and center the Flybar through the seesaw arm assembly. Install one Steel ball onto
each flybar control arm with one 2x10mm phillips screw (Tip: The hole on the flybar control arm may too
small, open slightly before inserting 2x [0OPH screw (Tip 2).the hole on the arm is slightly too small, open
slightly before inserting the screw, slide the Spacer, Flybar Control Arm on the flybar. Loosely tighten the
control arms. Using a ruler, check the distance between the end of the flybar and the control arm and adjust
until the lengths are the same and there is no free play between the control arms and the rotor head. Remove
one set screw at a time, apply threadlock (Tip 1) and tighten in place. Shide the Flybar Weight (Tip: the flat
end of the weight faces the paddle) and thread on the Flybar Paddle until all the threads are covered onto the
tlybar and align the paddles parallel. Again using the ruler, rotate one paddle or the other to get equal dis-
tances, remember leading edge of the paddles turn clockwise. Using two 3x3mm Set Screws secure the
weights using threadlock, Flybar Control Arm x 2
Flybar Paddles & Weights X 2

/r—f"‘m.‘m,{ﬁ
g, [HI3179] - 30
( L

_—

-~

;:5:(.
HH&‘/;}‘

. Steel Ball x 2
M2x10PH x 2
-
T
_--""I

A i

MIx355 Set Screw x 2 . : '__,_5,‘__@__, Optional Head
{small hex key) __————QE\ iy / Button
' ¢ ‘/J CN2215
,.
M3x558 Set Screw x 2 EFTHUEF rl-iE:II:"'h“r_iHﬁ"Ia 173] - 30 °
(small hex key) IHIZ16712] - 30 & [HW3I173A] - 46

[HI3167F] - 46

For balancing of
rotor head see Final

a'rlr- _--\--HHH-\.\_\_\_
[HI3179A] - 46 ;,.-«":f - IHI3176] - 30
AN . [HIZ1T6A] - 46

# packed with tailboom
g A

of the arm). Press one 3x7mm

Lﬁ' Clockwise Adjustments
— | === . = =5 Rotation /f,./-";fﬂ
& iy
Align each paddle "A’" to be parallel with the flybar
control arms 'B'. This 1s made very simple with the optional pitch and paddle gauge CN2026
STEP 6 Washout & Swashplate Assembly Washout Arm Oilite Bearing
IHIZ152C] 3x5x0.5 : .
Attach two Medium Balls (Tip 2)  Washoul I’"”h “}:“_‘iwl_ / Radius ]---'”k_
to the Washout Mixing Arms ( [HI3152C] J, N i & M2x12 Pin
Note, attach from the flat side i \ — [HIZ152A]

Ball Bearing into one side fol-
fowed by one 3x5mm spacer and

one more bearing from the oppo- 5 L f?%.
site side. Shide one M3x16 g - e v}

-3
Socket Cap Screw through the i
bearings in the arm and slide one X
3x5x0.5 washer between the =
bearing before tghtemng into the i
washout hub (Tip 4 - note, use the 3%7 Ball Tip 4
¥ 3 » ™ » N ] l"'" o I - LY {:- x o N . -
right side hole on the hup. Press Hh;i“u T Black ::1 ANhe Bearing x 2 M3Ix16 Socket

) K, ¥ r, .-'1. ‘h 2 , - 1|ﬂ . ) v — . .

the radius hink on to the mner : pact [CNBB0730] Cap Screw x 2

short balls on the Swashplate.

8



Short Silver
Ball

ﬁr.n [

Medium
Silver Ball

Medium
Silver Ball

e )

L

?f
i"'ffgﬂh

Short Silver Ball

Swashplate
Assembly
|HI3 1468 |

= Short "u]lwr Ball

Step 7 Swashplate Assembly

Starting with the inside race, apply thread-
lock and attach two short balls (Tip 1)
directly across from each other, similarly
attach two medium balls to the remaining

holes. Attach the three short balls (Tip 2) to

The rear location is not
used now,

the outside race.

Step 8 Starting Shaft Bearing Blocks

From parts bag 2, the
Start Shaft Guide Blocks
are pre-assembled. Shde
the Starter Shaft through
one of the block assem-

11 x5 Self
Tapping Screw

M2x5 Flat
Washer

axll Ball

Max 10 Flat
Washer

Spring
IHW3005]

bl

ies with the MSx 11 Ball Bearing x 2

Bearing facing up and
slide the spring and Smm
Washer onto the shaft.

[CNBB1150]

Start Shaft Guide _//%u\l%af . "
L
Block [HI3007] L

Optional:
Aluminum
Start Cone
FUN2208

Mdxd Set
Screw

Starter Shaft "

[HW3005]
Q?H_ﬁl
5 Ny

Hex Start
Adapter
[CNO402]

Completed

Guide Blocks

- Note they
are installed
as shown.

9

Step 9 Starting Shaft

From parts in bag 2, slide the M5x 10 Collar
spaced approximately 253mm from the top of
the start shaft and partially tghten with one
M3x4 Set Screw. (After the engine assembly
is installed the position on the start shaft will
be adjusted to allow the starting shaft to
disengage from the cooling fan.) Assemble the
hex starter adapter by installing the second
Giuide Block onto the start shaft, insert the
Mdxd set screw through the hole in the side of
the Hex Adapter, finally secure with one
M3x6mm Washer Head Screw (Tip I) from
inside the Hex Adapter and Starter Shaft using
some threadlock, Apply some lubricant

on the shatt atter assembly to

ensure smooth operation,

Collar
MAxT0x5 &

Washer
THW3005]

M3xd Set Screw

(small hex key)

h Starter Shaft
{CN2226]




" R s DM d T . :: r-:. 5 -._._-
Step 10 Tail Drive Pinion (rean M3x4SS Set Screw S}l::pi;ig;ﬂ;w{m

From parts bag 2. assemble the Tail small hex key) [HW3059]
Transmission Output Gear. Install
the E-Ring then slide two Ball

Bearings onto the Tail Rotor Qutput Tio 1

Shaft. Insert one 3x4dmm Set Screw E-Rmng

(¥ip I'}) using threadlock into the

gear, note where the flat spot is on

the shaft and slide the gear on and 5x13 Ball

tighten the set screw ( Make sure Bearings x 2
[CNBB1350]

the set serew is positioned over the Tail Rotor Output
flat spot ). Gear [HW3057]

MAxdSS Set
Serew (small
hex key)

Alloy Drive Gear 13T
Step 11 Counter Gear Assembly  (ysc on 30SE) [HW3045]
Alloy Drive Gear 14T
{use on 468E) |[HW3045A )~

From parts bag 2, assemble the
engine drive gear assembly, start
by pressing the guide pin into
the hole in the end of the Drive

Shaft. Insert the shaft through M5x7
the Counter Gear { make sure Spacer X 2

the pin is fully seated in the
recessed side of the gear ) then
sthide the two M5x13 Ball
Bearings followed by M5x7 % M!%
spacers. Insert one 3xdmm Set e o
Screw (Fip I} into the Alloy

Drive Gear, then slide the gear

onto the shaft taking care to Counter Gear 55T
position the set screw over the [HI3040]
tlat spot on the shatt.

ﬁ 1 | Testfit the gear assembly into one half of the upper side
frames. While holding the pinion gear, try to slide the

5% 13 Ball
Bearings x 2
|CNBB1350)]

counter gear up and down on the shatt. The gear should not nall
slide up the shaft, if it does, readjust the top pinion o remove C]
the slop and re-tnghten the set screw using threadlock. 1tis Drive Shaft
important that there is no free play but the bearings are " [HW3042]

turning freely when assembled. Apply a small amount of red
locktight to the top of the counter shaft and insert into the
pinion gear.(not the set screw),

- . . - e . A7 T ™
ﬂ 5 | Experttip, once all components are in their final position, using M2x12 Pin
- - ~ - I3 ., - '. =~
a needle apply one drop of blue threadlock carefully at the joint "‘“EHC‘% [HI3040]
between each bearing and the shaft, Warning, threadliock will 3

damage a bearing.
!l [

10



Step 12 Main Gear Assem bly

Shpper Unit Main Shaft

The Main Gear is pre-assembled  p\4x5 get  [CNZ23A] . “[w?ﬂﬂﬁ]
with the Auto-Rotation Bearing  Scrow x 2 — ey \\
installed. From parts bag 2, the (med hex key) c !?, .
Main Shaft has a step in the end &‘:”J ! o —
of the shaft that is inserted - f"m___f'f\% =~y Cir-Chp ¢
through the aute-rotation assems- Tip 1 {8 ) a8 :1[1"5- .
bly. Insert the bottom end VoRine - ' — remove on
through the auto rotation gear ‘[i.:]ﬁ lznfa] B] L "T’E_i:‘ 465E) L
assembly aligning the holes and /& ) ‘*—")
secure the Main Shaft using one N L/
Ixl6mm Socket Cap Screw and M1 2x18x0.28 =Sy
ore 3mm Locknut, M12x18x0.5

Washer
Step 13 Slipper Assembly - 465E only [CN2231C)
The shpper drnve umt will continue to turn the
tanl rotor blades in the event of an auto-rota-
tion. Before installing the main shaft the Cir-
Clip must be removed from the top of the main  Auto- T
gear assembly, use Cir-Clip pliers that have Rotation o L
special tips to spread the clip (very useful Bearing A— ’;;-:,,__ Main Gear
when changing the main gear). Slide the thin  [HW3040] &1:_{-* LHI3056]
washer followed by the thick washer and

grease the o-nng and set in place. Install two
set screws (Tip 1) and shde against the o-nng,
apply enough pressure that when the main
shaft 15 turned the main gear rotates. Remove
and apply threadlock to one set screw at a
time.

Pre- L)
Assembled —
M3x16 Socket
ﬁ\ W Cap Screw

M3 Locknut

Step 14 Elevator Lever | Only assemble, do not

use threadlock now!

From parts bag 2, insert the long threaded
axle and one M3x7 ball bearing from each
end of the bellerank. Shide one short
spacer over one 3x30mm Socket Cap screw
and attach to the threaded axle ( do not use
threadlock here!), repeat for other side, Elevator
The 2x16mm pin 1s assembled, just insure  Bellerank
the elevator radius link moves freely [HI30328]
against the Bellerank. Thread one short

black ball into the elevator arm. |

Long Threaded

/ Axle

M3x7 Ball
Bearing x 2

CNOSCO
Optional machined ball bearing
elevator arm w/ adjustable ball link. f
Short Black | |
On the 465E kit the bellerank needs Ball x 1 Short Spacer .III

to be modified as shown to avoid binding
at high eyclic while inverted. Use a file o
cut a bevel as shown,

X2 M3x30 Socket
Cap Screw X 2




Step 15 Upper Side Frames

From parts bag 2, istall two dx5mm Set Screws (Tip I) on the Mast Stopper then shide the mast
stopper on the main shafl followed by one 14x19mm washer,only assemble at this ime. Shde one
MEx19 Ball Beaning on the bottom of the main shaft and one M10x19 Ball beanng from the top.

Attach the starter shaft assembly with four 3x12mm Self Tapping Screws' (Tip3- observe the
correct direction of the block assem blies ). Position the auto rotation gear assembly, the counter
gear assembly and the tail transmmission output shaft assembly at the locations on the diagram into
the upper nght side frame ( Make sure the bearings are fully seated in the recesses. )

}:5131] : &il]-j fopping Tail Transmission
TEW S X |
Upper Side Frame Eﬂultﬂ"gt?:s;rlﬂ‘“emhl}
[HI3107] <
!
' /
|I II.'
Xp | 10x19 Ball
! Bearing

[CNBB1019]

o 1419 Washer

Mdxs Set
Screw

Main Gear
Assembly
from Step 13

Counter Gear g

Start Shaft Assembly from 8x19 Ball
Assembly Step 12 Bearing
from Step 10 [CNBE1980]

Note 1: Be careful when tightening the eight 3x12mm self tapping screws into the start
shaft block assem blies as excessive force will strip out the plastic holes.

12



Step 16 Upper Frame Assembly

From parts bag 2, insert two long Hex Spacers at the specified locations in the diagram, note that the
front hex spacer is installed into the forward-most hole. Install the upper left side frame, taking care
that the bearings are aligned with the mating recesses and secure the frames with four 2x35mm
Socket Cap Screws (Tipd ) through the main shaft bearing block positions and Tour M3 locknuts. It
is advised to position the elevator assembly between the side frames at this time to reduce the
amount of disassembly later.

While pulling up on the main shaft { make sure the main gear rotates ), push the mast stopper
against the upper ball bearing, apply threadlock to the set screws and tighten in place. Attach the
remaining four 3x12mm Self Tapping Screws(Tip3) to the starting shaft blocks.

Mdx5 Set [
‘-.
Screw x 2 j

— Upper Side
@ Frames L& R
M3 Locknut x 4 & : [HIZ 107
_ Elevator Assembly
@ R
]
¢ r - 2
J 3‘ mg .:f/
(Y
f_,,.-"'

Long hex spacers

IHW3127] x 2 M3x35 Socket Cap
M3x12 Self Tappi Screws x4
- - 3x12 Self Tapping .
Screws x 4 Tip 1
Hawk 30 SE shown here. N
Tip 3

Note 1 The gear mesh between the main gear and the tail transmission output shaft should be a snug
fit and will become smooth after a few flights, this is the normal wear in process.

13



Step 17 Collective and Aileron Levers

Aileron Bellcrank  M3x7 Ball

| HIZ03IE | Bearing x 2
M3xSx0.5 [ CNBBOT30 ]
Washer \\ / f

T g

From parts bag 2, press in two M6x 10 ball bearings into the front side frames for the collective axle.
Attach the front Collective Arm Spacer (hex) and the Collective Axle (6mm dia) to the Right Collective
arm (notice that the axle is attached at the middle hole) using two 3x10mm Socket Cap Screws using
threadlock. Slide the assembly through the ball bearings in the upper frame sides from the right and
attach the two Left Collective Arms with two 3x 10mm Socket Cap Screws (Tipl) using threadlock

( tighten the screws until the collective levers move freely with no side to side play.) Install one Short
Ball on to the collective lever using threadlock.

Starting with the left Aileron Bellcrank press one 3x7mm Ball Bearing into one side followed by
one 3x5mm spacer and the one more bearing from the opposite side ( the bellerank is offset, make
sure the “A™ is facing inwards ). Install two short steel balls (Tip2). Starting on the left side, remove
the 3x30mm Socket Cap Screw and short spacer from the elevator bellerank { previously assembled in
Step 15 ). slide the left aileron assembly onto the screw and slide one 3x5x0.5 washer before inserting
through the left collective lever. Applv threadlock to the end of the screw threads now and slide the
short spacer and tighten into the elevator bellcrank axle. Repeat for the other side.

Slide one Threaded Extension Rod through the upper position of the tail output bearing recess
and secure two Short Hex Standoffs ( one per side ) using threadlock (Tip2 - these are to attach the

canopy ).

T

Collective Axle

- (6mm dia) Eif;"w
; [HW 3024
M3x30 PH Socket n
e Cap Screw x 2 ﬁﬁ} Short Ball

twice {from Step [5)

Short Hex )
Elevator Assembly Standofl x 2 Upper frame
MG x 10 Ball from Step 15 (canopy mounts) assembly from
Bearing x 2 Step 16
[CNBB 1060
MIx 10 Socket
Cap Screws x 4
Threaded
Extension

14



Step 18 Clutch, Fan & Engine Mounting

From parts bag 3, remove all parts
from the engine crankshaft until you
can see the front ball bearing, install
the 9x 14mm Flat washer {or washer
provided by engine manufacturer),
insert the Ball Bearings into the
clutch bell assembly and place on the
crankshatt, Clean the threads (Fip 1)
on the crankshaft, engine nut and the
clutch, carefully apply threadlock on
the enging crankshaft threads nearest
the bearing (be careful not 1o get
threadlock into the ball bearings) and
on the threads in the clutch. Thread
the clutch until the crankshaft can be
seen and insert the fan keving it to the
clutch. Wrap a cloth over the fan
(provides grip to the fan withou
breaking the fins) and fighten unul
the clutch stops, torque an additional
/16 of a turn. Using a Piston Lock
[CN2135 Optional Parts| makes this
easier. Secure the fan by placing one
6.5x 1 3mm Washer and apply a liberal

Engine ;
Mt N

M5x13 Flat

Wisher ) |

Cooling F'-urt/_,_;gl[

[H13009] < ‘H‘ ~ f:%
Tr— =

Clutch q:'ﬁﬁ
Shoes \ I fe
(HW3I0I1] pee _ =]

MI2 x 18 I

Ball 'fﬂ:ﬁh !

Bearing x Iw

[CNBBIRI2] —
L~

Alaminum
Clutch Bell o
[FIIACTOA, e

Pinion Gear

Pre-Assembled in kit

Thrust Washer |

or MU l4 FW
Engine bail : ﬂ‘*

bearing
exposed.

-

During final assembly wipe all
iraces of oil or grease from the
inside surface of the clutch
lining. Any grease here can
cause a meltdown.

“ T Ty
amount of threadlock to secure the Ihf:?““' 10B] iﬂl
: ! " ¥ T
nut that came with the engine from ' .
the inside of the fan assembly using, |— (:-I-:]
Again only torgue the nut 1/E6th . - )
£ y HoTqHe Hhe M9x 14 Flat = _
more, Woasher T (Optional Parts)
CM2153 Throttle Extension for
OS28-32FH,5X & TT36H
: S ; Engine Mote: Upright (Top) direction of moun,
Step 19 Engine Mount & Throttle Lever = -
I £ Assembly
Secure the engine assembly on to the engine mount with Fan

(465E make sure the mount is installed with the holes
closest 1o the bottom of the engine) using four

Jxlomm Socket Cap Screws using threadlock, From
bag 4. install the Throttle Extension by removing the  Throule
arm supplied on the engine. The arm has to be Extension
repositioned to get equal throw, both open and closed  [HW3204]

from 305,
Throttle arm on Carberator
S{0EE

Full Cpen Full Closead

Max16Cs

..f.'_"' .
Wiachine S5crew x 4 a M/

[~ Engine
Mount
[HW TR - 46

\_’//\\x

Engine Mount
THW301 7] - 30



Step 20 Fuel Tank Assembly

From parts bag 3, insert the two pieces of aluminum tubing through the large cap, rubber stopper and small
cap, bend the long aluminum tube upwards and attach the short piece of fuel line and clunk to the short
straight piece of tubing. Test fit the assembly into the Fuel Tank and make sure that the clunk reaches the
end but moves freely and the vent tube is near the top of the tank but does not touch. Finally tighten the long
self tapping screw o seal the tank, Install the included tie wrap around the outside of the rubber cap.

I Rubber Small Cap
90mm Fuel line inside i (f_irgl' Stopper
lank & Clunk ™ AT ap

MZ.‘_:I X IH "'l-[.]” NI-F'JV&R'}HH .I.l.lhi’- . h.;-‘_lﬂ[
T P - Pickup tube -

Note: The fuel tank opening is off-center and should straight
be installed upwards to align close to the carburetor. Fuel Tank [HIZ138A |

Step 21 Lower Frame Assembly

Attach the right lower frame(R) to the upper frame assembly with two 3x12mm Socket Cap Screws (Tip 1)
using threadlock. Slide the cooling Fan Shroud over the engine head and position the engine assembly into
the upper frames while attaching the two M3x16 Socket Cap Screws through the R side frame ( leave these
loose for now). Skip to step 26 and install the muffier at this tme as it 1s difficult later to get access 1o the
muftler screws. Slide the fuel tank assembly through the frame and attach the left lower side frame (L) to the
upper side frames using two M3x16 Socket Cap Screws using threadiock. Attach two M3x12 Socket Cap
Screws and two M3x11 Flat Washers to the engine mount, loosely for now.,

Completed Upper
Frame Assembly from
Step 17

Fuel Tank
|[HIZ138A]

Lower side Frames
IHW3T12A1x 2

M3x12 Socket
Cap Screws x 4

Skip to Step 26 A ﬁ

™} "l! .- -
o,
ll-i- . ! I-..'. ' N ' -
and install the dldr TREr L Tip |
muffier to the :
engine at this time :

. e M3Ix12500ket
as they are difficult Cooling Fan Cap Screws x 4
to get to later. Shroud

MIx1T Flad
“ [HIZ020A]

Engine Assembly

ToOm 5 2 '
from Step 20 Washer x 4




Step 22 Servo Frame Assembly

M2.3x10 Self Tapping
M3x12 Self Screws x 20 oy
Tapping Rudder - o
Serews x 8 Servo T

Adleron ).
Servio

From parts bag 3, assemble the servo tray
using four 3x 1 2mm Self Tapping Screws (Tip 3). This is a good
time to install the collective and throttle servos from the inside

of the vertical support. ( Note, use the rubber

grommets provided with the servos, you can

use the screws that came with vour servos

Elevator or the screws provided in the kit ). Attach
Servo the switch mount using four 3x6 Self Tapping
Screws from the inside of the vertical support

and the canopy mount using two 3x30
Phillips Machine Screws through the
top of the battery tray, through the
plastic spacer and into the canopy
mount hook.

Switch Plate
[HW3115A]

M3 Sell

Tapping .

:, Gerews % 4 Servo Mount Main Mechan;
M A 300 ) 14 a chanic
Machine ! Hab }:_.4 Assembly from
Vi ol . L [HI3205] ’
Screws x 2 e

ol :
« Throtle

SCFVD e -
Canopy
Moumni
Hook & Fo o
Spacer e

[HI3129] . s
M3x 10 Self Tapping
— Screws x 2
M3x6 Self Tio 3 \N
o 2
Tapping Screws -
X 2

M3x6 Phillips Washer

Head Screws x 2 ‘\%

Step 23 Main Mechanics
Servo Frame

Assembly from
Step 23

L
- Attach the servo frame
‘“% assembly to the mechanics
using two 3x12mm Self Tapping
Screws on top. Insert one M3x6 Phillips
Washer Head Screw through the servo frame into
the lower frame (lower frame has a special fitted nut)
using threadlock. Repeat for the other side. Secure the
cooling fan shroud with two M3x6 Self Tapping Screws (leave loose for now ).



Step 24 Final Rotor Head Assembly
Slide the washout assembly from Step 6 onto
the main shatt and snap the elevator lever arm
Completed Rotor onto one of the single front ball on the swash-
Head Assembly from Hlﬂte. Slide the c-:t-rn;]h:tw_d rotor ].‘H_‘élﬂ nxm:mh? ¥
Step 5 from Step 5 onto 1hF: shaft and align the hole in
the head block with the hole in the top of the
main shaft and insert one 3x16mm Socket Cap
Screw and 3mm locknut {(from Bag 2) 1o
secure the two. (Note: Make sure the pins in
the rotor head block are aligned and in-
serted into the holes in the washout unit.)
Apply some oil sparingly to the washout hub

M3x16 Socket
Cap Screw &

assembly to msure they shde smoothly,
M3 Locknue n

Following assembly, move the collective lever
fore and aft to the endpoints. The swashplate
and washout unit should be very smooth
throughout the movement range. If not, inspect
the fit of the washout guide to the pins in the
rotor head, these pins can be bent slightly if
binding. Also check the collective axle, the
screws here may be too tight. Lastly the fit of
the ball links sometimes can cause binding.
These few points are the most common which
will cause servo strain leading to premature
wear and will appear as a jump in altitude
when flying the helicopter.

Swashplate &
Washout

Assembly from
Step 6

Mam Mechanmic Assem-
bly from Step 23

Optional Step 25 Attaching Muffler
(CN3033 - 305E

- - Attach the muffler to the engine with the screws
CMN3033A - 465E

: ' provided with the muffler (Fip Iy using threadlock.
speed Torpedo 4 yach the pressure tap to the top of the muffler and the
HV Mulfler M4 x6 Phillips Machine screw to the bottom hole in the

E] muffler, remember to use threadlock on these parts,

Not Included

For a good seal between the muffler and the
exhaust port, use a gasket made from thin

AT
#f’:%% Hj‘-i:: aluminum, brass or use high temperature KTV
-7 y Y U“Eil_h? sealant found in an EH![LE]T'E'I['JH".-'L‘. supply
ij’ Smrl_;'. ]F"' properly Se;jﬂl the fit, ﬁHm: runmng the
T engine for several minutes on the first run, shut
o down the engine and tighten the bolts again,

- with the hot engine you will gain 1/4 tum on

the bolts which will seal the muffler in place,

|8



Step 26 Landing Gear Assembly

From parts bag 6, assemble the landing gear by attaching the Aluminum Skids through the Struts, securing
them with four 3x5mm Set Screws. Set the distance from the rear of the skid to the strut at 35mm. Attach the
fanding gear to the main mechanics using four 3x 16mm Phillips Machine Screws inserted from the bottom of
the struts and through the M3x9 plastic spacers into the lower side frames and secure with four M3 locknuts.

Antenna Plastic M3x0xd Plastic
Tjﬂ "i’l. hen routing l.EtE-f ':.u?lt‘.mm wsre_ Cruide Tube Spacers x 4
from your receiver, insert the wire
through the plastic guide twbe and f”'{&@{
attach to the vertical fin using an : 'RL\:‘M e
¢lastic tied between the end of the R“m\\:ﬂ“H : IH%”C Struts
antenna wire and the fin. P S [HI3t22)x 2

,@f/“ﬁ |

i % RN M3x55S Set
o _ lﬁ\ \ Screws x 4
=N, {small hex
= LS *,
\ -
Y
Aluminum Skids M3x16 W \ g

Machine
Serews x4

i !
(HW3123] x 2 Phillips %&H "'-.TS;I,/
_',_i"

Step 27 Tail Output Shaft Assembly

From parts bag 7, notice that the
Tail Rotor Drive Shaft has 2 holes,
one through the shaft

and one drilled partially

imto the shaft. Shide the

small Bevel Gear with the teeth
facing the shaft from the end with
the through hole and position the
cear aligning the holes, Press the
2x12mm Pin through and secure
with one 3xdmm Set Screw (Tip 1)
using threadlock, Shide the Spacer _
Tube onto the shaft and position shaft
against the gear.

Tail Rotor Drive
Shaft [HW3073]

Bevel Gear A

Spacer Tube [HI3075]

[HW3074]

M3xdSS Set
Screw
(small hex key)

Hole through

2x12mm Pin



Step 28 Tail Pitch Plate Assembly

o 10 Ball
Bearing x 2
[CNBB1060]

3 arie oo T L . .
.I‘.T':..ﬂ'l'l parts bag -.“"I.L. | Tail Pitch Ball
larl Pitch Plate and Tail N
Pitch Ball Links are pre Links x 2
ITL t ;1 y a{L ':.tmt pre- M2x8 Pin x 2
apply some JB weld to
the outside of the lock
ring to avoid the as-
sembly loosening.) Put
this assembly aside for
MOW.

Tail Pitch Plate
IHIA08T] Pre-
Assembled

Step 29 Tail Input Shaft Assembly MAASS Sef
WIAXSS3 5 5O

7, assemble the Tail Rotor Output Screw
{small hex kevy)

From parts bag
Shaft by sliding two Ball Bearings Large Bevel Gear

on to the shaft followed by the |HIZ(O75]
farge Bevel Gear,  Align the holes

on the gear with the shatft and press Tip 1
inone 2x12mm

Pin and secure with one

3xdmm Set Screw (Tip I Tail Gearbox Input
using threadlock. Shaft [HW3070] 2x12mm Pin
Sx13 Ball

Bearing x 2

ICNBB 1350

Step 30 Tail Gearbox Assembly Tail Pitch Plate

Assembly
Slide two Ball Bearings on
each side of the Tail Rotor
Drive Shaft assembly and
insert through the right side
of the Tail Rotor Gearbox
Housing, make sure the
bearing is fully seated into
the recess. Shde the tail
rotor pitch plate assembly
on the shafl.

5x11 Ball
Bearng x 2
[CNBB1150]

Gearbox Housing

[HI3078]

Right Hand Side e



Step 31 Tail Rotor Grip Assembly Medium Steel Ball

‘NL
From parts bag 7. install the Tail Rotor Hub ICNLRIOLT]

on to the tail rotor drive shaft, (position the
hub so the hole is aligned over the hole
in the shafi ) and sccure with one
xdmm Set Screw (Tip 1) using

Tail Rotor Grip

3 i
threadlock. The hub is tapped [HI3096A] £
for two holes, use .
one only. M3x9 Thin Ball %ﬁ K
Rearing ﬁ‘*ﬂ\
M3 Locknut |CNBBO930]

Md4x 10 Ball
Bearing

|[CNBB410)]

| M4x9 Thrust Ball
X Bearnng ==

[CNBB49T]|

[RKed Fhreadiock hera)

[nstall one short steel ball into the upper righi

MIxdS5 Set
Screw
[‘:’.Ii‘li” hex key)

Steel Tﬁil Rotor Hub

[HW30UEA |

Tip

Careful inspection ol the thrust
races will reveal that the mside
holes are different in size.
Correct mstallation has the
smallest race on the outside.

hole in the tail rotor grip (Tip 2). Insert one Mdx 10 Ball Bearing into the blade grip on the ball side (make sure

the bearing is fully seated flush into the grip). Shide the grip onto the tail hub and slide one M4x9 Thrust Ball
Bearing { install the first steel washer (larger inside diameter) followed by the ball race, remember to
grease the ball race, followed by the second steel washer (smaller inside diameter) followed by one M3x9
Thin Ball Bearing. Important, apply red threadlock to the threads in the M3 locknut ( to avoid getting thread-
lock into the bearings) before threading onto the hub. Tighten the locknut slowly until there is no end play and
the grip rotates smoothly,

M3 Locknut

Step 32 Tail Blades and Final Assembly

Snap the ball on the tail rotor grip into

the adjoining pitch slider link on both : ;7 x{;&?‘% s
sides. Install the Taill Rotor Blades . f: - _:ﬂ.,f']i
shimmed with 3x 10mm plastic washers '}v -

on both sides using two 3x20mm Socket . ;_:‘ ! I,—lT
Cap Screws and M3 locknuts. Note the S P

direction of the blades on the diagram,
the leading straight edge of the blade
should be on the same side as the ball on
the blade grnip. To tension the blade bolt,
start loose and tighten until the blade
holds horizontal but pivots freely when Tail Rotor Blades M3x10x1.5
moved. [HI3099] x 2 Plastic Washer x 2

M3x20 Socket
Cap Screw

7 (8] tail rotor .iw,thl., with the hub and further balance it using a High Point balancer. Careful sand-

After flying the model, if a vibration is noticed on the horizontal fin, you can remove the complete
ing of the rotor blades is all that 15 needed.
21



Step 33 Tail Drive Shaft & Pushrod Guides

From Bag 7, insert three tail drive shaft Guides on to the Brass Tail Drive Housing, found in the
bottom of the box (Note that one guide has a larger center hole than the others, slide this
one to the center of the brass tube ), add the remaining two onto the ends. Glue the guides
into position using Zap Ca on the brass tube. Insert the rod guide assembly into the tailboom

from the end with the 2 holes and position the assembly centered

in the tailboom ( gentle tapping with a
wooden dowel will easy the
insertion of
the guides ).

Slide the three tail

Tail Boom [HW3062] - 305E
Tail Boom [HW3062A] - 465E

Tail Pitch Control Rod Set
(HW3D6e4C| - 305E =

pushrod guides onto

the tailboom engaging
tail pushrod, Thread

the pushrod connector
onto the long pushrod,
the short pushrod will
be attached in Step 38.

Tanl Pitch Control Rod Set
[HW 306412 - 465E

Tail Pushrod Guides
|HIZ106A] x 3

Housing
{ brass )

Drive
Honising
Cuides x 3

Tail Drive Shaft Set
IHW3063] - 305E

Tail Drive Shaft Set
[HW3063A][ - 465E

Make sure the brass tubing 15 glued to the internal guides for the tail boom. Also, alter
radio set up is complete glue the pushrod guides using a single drop of Zap Ca. One drop
will stop the pushrod from binding and still be able to remove them later,

Step 34 Tail Drive Shaft

The Tail Drive Shaft has one end flattened
10 engage into the main mechanics the
other end needs to have a flat spot 20mm
long filed on the round end of the shaft for
the two dxdmm Set Screws in the taill rotor
input shaft. Thoroughly grease the tail
drive shaft (Tip 1) and insert the newly
filed end into the tailboom end with the
slots into the drive shaft housing assembly
{ensure the end with the new flat spot
exits the tailboom end with the round
holes } and degrease both ends of the
shart.

Put a flat spot on the the Apply
I Cirease
round end of the Tail Drive ——
Shatt,
Tip |
20mm Tail Drive
Shaft Set [HW3063]

File

Tail Drive Shaft —__/ n

A flat file is the ideal tool for the job, alternately careful
use of a Dremel Moto Tool will work. 1t is important
that the flat be at least 1/4 of the diameter but no more
than 1/3 to avoid weakening the material,
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Step 35 Tail Gearbox Assembly M3x10 Socket
Cap Screw

M3x 12 Socket Cap
Screw x 2

Steel hollow ball
immserted here. Mote
flange on bottom.

Tail Output
Giear Assembly

Flat Spot

Tail Boom

Assembly
. o

M3 Locknuot x 3

Fail Drive Shaft Set = ﬁ;j 3x5x0.51
HW3063]-30 - Micro Tail Rotor
Tail Drive Shaft Set Washer Bellcrank
HW3063A] - 46 |[HIZ102A]
| Al Tip | CNBBO360F

I6%2.5 Short Steel

MWMAxASS Set Screw ¥ 2

(med hex HE}-} i"]?t]]};_’.':_*d B.B M3xlo I‘Ilil]ip& Ball
& [ 7 |

Machine Screw

Attach the tail output gear assembly on to the drive shaft with two 4xdmm Set Screws (Tip 1) { make sure the
flat spot is aligned with one of the set screws and only use on blue locktite. Apply red locktite to the drive
shaft end only and insert into the gearbox input shaft. ) using threadlock. Position the output gear assem-
bly into the right gear box half (insure the 2 bevel gears are meshed properly and the ball bearings are fully
seated in their recesses ) and liberally grease the gears before closing the gearbox. Position the gear box
halves over the holes in the end of the tail boom and secure with one 3x10mm Socket Cap Screw and M3
focknut at the end of the gearbox and two 3x12mm Socket Cap Screws with M3 locknuts at the center of the
oearbox, Press a steel hollow ball with the flange on the bottom into the Tail Rotor Bellerank, install a Steel
controd ball threaded from the bottom of bellerank arm and mstall the tail bellerank assembly on to the tail rotor
gear box with one 3x [6mm Machine Screw, inserted the ball bearing both side with the apacer inside the
bellcrank. and 3x5x0.5T micro washer beteen the bellerank and gearbox.

( make sure the steel ball is engaged on the pin of the tail rotor pitch slider assembly ).

Step 36 Vertical Tail Fin Assembly
Install the Vertical Fin with two
3x30mm Socket Cap Screws and M3
locknuts through the mounts in the
front end of the tail rotor gearbox.

Vertical Tail Fin
|HI3067]

. M3

- - .--"'-. . ‘-"\-\.
M3x30 Socket o L . Locknut
Cap Screw x 2 ;__,,x" ' x 2

Tip

Grease 10 be used inside the tail gearbox should be a teflon or
light ithium type of grease commonly found n a hobbyshop.
Do not use grease or any type of lubricant on the remaining
eears on the helicopter because they are exposed and can
actually attract dirt and debrie that can lead o a failure.
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Step 37 Tail boom Final Assembly

Attach the tail boom assembly to the
main mechanics by sliding the tailboom
tube into the hole in the rear of the
upper frame using five 3x25mm Socket
Cap Screws and M3 Locknuts, slowly
press the tailboom in, being careful 1o
engage the drive wire the flattened end
into the tail rotor output gear shaft.

The slots on the end of the tailboom
will self align with molded pins inside
the upper side frame. As the upper
frame is assembled at this point, just
take vour time and the wire will slide
in. Once engaged, press the tail boom
in completely to fully seat it. Connect
the short rudder pushrod at this time,

Step 38 Anti-Rotation - 465E only

M3X 10 Socket Vertical ) M3 Locknut
Cap Screws x 5 Bracket ™. x 10
oN2208] 14

‘] a. Anti-

i Rotation

Main Base

Mechanics [CN2208]
\% f__ff

f\\
o

Attach the Vertical Bracket to the Anti-Rotlation base using one
Jx10mm Socket Cap Screw and one M3 Locknut. Attach the
bracket assembly to the upper frames with four 3x 10mm Socket
Cap Screws and four M3 Locknuts. Remember to install the rear
pivol bolt on the swashplate with one 3x16mm Socket Cap Screw

with 3xdx12mm plastic tube. (465E only) drill through the end of

swashplate with a 2.5mm bit first to make sure the screw will not

strip the plastic part.

Step 39 Tail Fins & Support Strut

Insert the two tailboom Strut Fittings
into the alurminum strut.  Position
two of the pushrod guides infront of
the horizomtal fin and one behind.
Attach the Horzontal Fin on the
taillboom using two 3x12mm Self
Tapping Screws into the Tailboom
Clamp and space the fin along the
tailboom at the position where the
Tail Boom support & Tail Strut is
attached. Note: the mount for the
strut is angled, test fit the strut to
position the clamp in the correct
direction ) then secure the strut one
Ix12mm Self Tapping Screw and
one 3mm Washer, Attach the lower
fitting to the lower frame assembly
using two 3x15mm Sell Tapping
Screws. Finally apply some Zap Ca
elue to the fittings onto the strut.

Tail Boom
Assembly
M3IX25 Socket
Cap Screws x5
P M3X12 Self
Tapping Screw x 2
Horizontal Fin Set // ?7
[HI3067] ¢
lail Boom e, o
Clamp R S
[HI3067] '
Tail Boom .
Assembly Eﬂ“““
' IXT Flat
g Washer
Tail Strut
[HW3202] ;
) Max12 Self
Tail Boom J*-r’}i; Tapping
Support Ends M‘“;}ﬂh Screw
[HIZ201 ] Ty,
Mo \3x15 Self Tapping



Step 40 Pushrod Setup and Adjustments

Make up all the control pushrods according to the specified lengths shown in the drawing. These are
full scale drawings so you can easily match each pushrod to the page. Please note that these dimen-
sions listed from end to end of the plastic rod-ends are to be taken as correct. Fine tuning may be
required as the picture size may change when printed. Also some servos offer different horn place-
ments for fine tuning, The numbers in the center of the pushrod drawings are the actual length of
the rods 1o help select the correct pushrod for each control surface.

After attaching the pushrods to the helicopter, the washout arms will be level at (' collective for 3D
flying. Beginners should follow the setup steps and pitch curves for Hovering in the final adjustments,

MNote: Itis very important that before yvou install the pushrod linkages that you first charge vour radio then remove
all the servo horns from the servos and center all the mechanical or electronic trims on the radio.

O ————— )] J(2) 54mm _ B Al pushrods are
P T-"us;h.m{l Set 1 : 1 shown full size.
Aileron Bellcrank to Swashplate |[HW3192]
l ]! —— 25 =3 i| I A(2) 6lmm {3 = [ (2} 33mm
J
I:'."l.'.al.whu;]vllL tor Flyhar Control Arm - IE'.::II Mixer o Smsml,u Ball Link Set

H

Throtile pushrod - 30SE

[HI3145]
@ I3 8 :ﬂq B(l} 103mm - 3058E
|

B (1) 100mm - 465E | peasurements

f
f= -] are tip to tip on
=

=i
-y

Throttle pushrod - 465E the ball link.

30 — C(2) 112mm ﬂ
; 1 i| :‘ D1} 10Ilmm

| I

Q

Bell Mixer to Swashplate

!

¢

Collective

[l] — 105 — | E{ly 132mm

| -

~levator pushrod

Op &/ 128 = F(2)
Aileron pushrod 1 38zmm

)

I~k

=i

O —L |-

Tail Rotor pushrod

-3
)



Initial Radio Setup

There are various different radios on the market, each having it's own special sctop requirements, we have picked the top three
brands to give you the hasic setup parameters for the computer class radios. Not all features are available on all radios, use values
for functions that do apply, For those that are using either the airplane version or an analog radio some of the tollowing informa-

tion will still apply.

JR | THR AILE ELEV RUDD GEAR PITCH AlX2 AL
Channel # I 2 R 4 5 f T b PG Piero Gy
Servo Reverse R N N N N N N N F—?'“'_ﬂ'-‘:i_”“;d B —
Travel (ATV) H 95%  95%  115%  100%  100%  100% b0
L. 5% O3 % 1155 TR T O _
Subtrim Cafter tess Mving, adaust the imdiwedual pushrods o Broog e machkameal trms ek e center) iJ‘I:-il;T:rtaum-lm here are based
om S servos arsd o by gsed as
VR & P 1) i L Throtgle Held {set 5% above idle position) a guide in pragrmming yous
Exp 200 200 S
Pos | 0 100V Rewvo Mix® Up 3dtkn  Down 2005 Mite [ revobution mising
valwes hased oo PC200HD gyro,
[_"':.#l ‘[}rﬁ.: actual values nsay vanes
Trim Offses {store trim positions after test Mving) Pitch Curve L 2 H depending on gy used
Throttle Curve L . H Pos N -2 5.5 Y | st 2. Thmile position "5 is
I'.l{]ﬂ N’ ﬂu‘_‘;:s. inrm ‘“}[}rﬁ P[]S S_ _5= 5.j+ '| ““ Lior hELtI.II.EL'I.uP & A0 Mving
- - . R . onty. Strengly nid recon-
Pos 5-  40% A0 POHR: Pos H -5 3.5 12 mended for beginners
Futaba r THE. AILE ELEVY RUDED GEAR PITCH SPARE SPARE
Channel # 3 l 2 4 5 6 7 8 PG00 Piezn Gyro
Servo Reverse R N N N N N N N :f"}'f:iﬂﬂid_ R S
Travel (ATV) H100%  95%  95%  100%  100%  90% e
L B3% Q5% Q3% 1 1005 O _
STRIM {nfler test fyving, adiust the individual pashrods to bring the mechanical tnims back 1o center) Fl.r'::'::iln_lm ere e Fased
on Futsba servos and 1o be
VR & Pos () QO LH TH-HLID (se1 5% above wie possion} used :“" E'i*"'?I!" PN
Exp 20% 2% REVO! Up 30%  Down 20% s
BT F, 7, Metg L, revodution masiisg
IDLE-LP “}:::; 1“::{'5 TH-CUT i Throttle Cut =207 valwes hased on PU2000 gyro,
1 _ﬂ' actal vidies nuiy varies
Treamm T e {atowe trim positions after west Oving) P-AT-PI-CRV I i 5 depereling ca gy no used.
HY-T~-TH-CRV 1 k) 3 Pos N -2° 5.5 1 Mok ],'E'hpcu:";. [rasilion
(Throtle  POS N 0% S0 HOHFE: iPich Curvel Py § -5 5.5° 1o ;Ii}}hﬁ«}:rl: ::LI‘:'r E:::::I:rl’ui
Luoel - IDLE-UP*  40% S0 HOO: Pos H 5" 5.5 12" Fecomimended for beginners,
Airtmnicsﬂﬁ THR AILE ELEV RUDD GEAR PITCH 7B
Channel # 3 2 1 4 5 4 7 PG2000  Piezo Gyro
Reverse (SW-R) R N N N N N N Lhrection: K N
. N Crain I {advence) 20 - B5%
Iravel (EPAY H 05% Q5% FOOvE: NS 1R i fiain I (hover) 30 -10D%
L. 5% Wi 1O TER LGOS U _
TRIN 5k Tam fafter west Myving, sdjust the wdvidusl pushrods o bring the mechanical trims back 0 cenler) iJ::-i";:rlmmm here atc based
on Adrieonis servos s 1o be
VR & Pos () s O Throttle HOLDY  {set 3% above idle position) wsed a5 2 guide in programming
v Aietroancs radhio
Exp 2005 0¥ RVH' (kevo Mising: Up 30%  Diown 200 '
. i, 3 i . Mot | reved utiem mising
Pos 1 mi: i m:}]:_i =CUT rrnreatie Cun -2V valies hased on PG00 gyra,
T ? actual values may vanes
Trim Offser {sbone wrim positions after west fving) P-F~CU-PL.2,FH PL. P2 PH depending on gy uscd.
TH~CU-PL.2.PH PL P2 PH Pos M . 5.5 (1IN Mie 2, Throtile prsition 1" i3
: . 7, . o Ui . =3 # B Tor sl selup & A0 Dyimgondy,
(oot Pos N 0 SOE: TR (ich Curve) Pog | 5 5.5 11 Strongly S
Curvel Pos 17 40% SO [ Pos 2 -5 5.5 12° bepinners,
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Servo Setup & Adjustments

In the steps 37 through 42 over the next few pages the pushrod hardware will be mounted to the servos
horns and ultimately the pushrods themselves. Each step is well described but lets take a few moments to
cover a few basic points on setting up individual servos, By this time the radio will have been charged
overnight. Recheck that all the servo trims are centered. Each radio manufacturer makes servo horns in
different shapes: round, in a cross and sometimes a star, each giving a selection of hole patterns to choose

from. . ,
Choosing the correct servo horn only involves whether

the particular arm or wheel has the correct hole at the
recommended distance measured from servo center to
hole center, off by 1/ 2mm is ok. When using cross
horns, many times the remaining arms need to be
trimmed off to avold binding on another servo like
throttle and collective. When two pushrods need o be on
the same horn but each at an angle, the round wheels are
best suited. For wheels that are not predrilled for offsets,
measure and drill vour own holes. Remember to origi-
nally set the wheels or arms centered on the servo,

T mam
radius

Futabha JR round Alrtronics
cross hormn hormn cross horn

What we are looking for is equal travel both in the left and right rotation of the servo, this becomes com-
plicated by pushrods attaching to the servo at an angle. To correct this we recommend an angle for the
hole location. For elevator and collective, we suggest 10-15 degrees to allow for this "linear” geometry to
be set up. A range is given to make it easier for you to just choose an available angle, if this is not pos-
sible, simply lift the servo horn off the servo and press into place one "notch” back { counter-clockwise ).

We strive to have all the control surfaces setup linearly, this means that as

the control stick is moved an equal distance from center that the servo 9 ;’;{*’Lﬁ_ 104157

will move a corresponding equal amount of travel. Although this is not P

clear now, this will become very clear when adjusting the throttle and Mk EEEL e
collective servos movements, commonly called the throttle and pitch ﬂuv"'ﬁf‘i £
curves, At this tme it is worth mentioning the danger of the ATV func- i

tion, Adjustable Travel Volume has solved many setup problems while at Servo horn shows: offset
the same time has created new ones. Most commonly used for throttle to one noteh back on the
easily keep the servo from binding. the thing (o remember 15 10 keep the
upper and fower values should have the same. If the final values are
different by more that [0 points then a mistake was made in setting the
mechanical limits. Time to go back and recheck.

output shaft.

The goal in the end after all the servos are mounted is 1o have the

swashplate sit level or at 90 degrees to the main shaft and have the L
swashplate move equally fore, aft and side to side. The swashplate _J'D
will also travel up and down as the collective servo is moved, it is i ﬁ—'—_'
important that in the upper position the washout hub does not i

contact the rotor head block while at the same time the swashplate O El;lxw
remains above the top of the frames 1o avoid cyclic interferrence, T

Don't use the pitch gauge until you have installed all the servo After installing the aileron
horns and pushrods. Pitch settings usually are the last step in and elevator pushrods, the
completing the basic setup for the helicopter just prior to making swashplate should sit level.

the first test flights.
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Step 41 Aileron & Collective Linkage

The Aileron linkage controls the side to side tilt of the swashplate which in turn causes the helicopter 1o
pitch to the lett or night { hence roll cyclic pitch ).

Attach two steel balls with two 2mm nuts at a distance of 10-11mm from the center of the servo (
this range may vary depending on your particular radio ) and 12-15 degrees ahead of the center of the servo
using threadlock., The angle offset will eliminate any stress (wear) on the servo. With the radio turned on
and the trim centered, attach the servo horn and Aileron Bellcrank Pushrods (F), some slight adjustment
maybe necessary to have the swashplate sit level or 90 degrees to the main shaft when viewed from front or
back. Move the Aileron stick completely in both directions to isure that there is no binding in the link-
ages.

For the Collective Servo, attach one steel ball with one 2mm nut to the servo horn at a distance of
10-12mm from the center of the servo using threadlock, With the Collective/Throttle stick on the radio in
the center press the servo horn onto the collective servo so the ball is at 75-80 degrees to the servo as
shown. Attach the Collective Arm Pushrod (D) and move the Collective stick completely in both directions
to insure that there is no binding in the linkages.

]_‘ [. Bemowve this section of the servi
I H I [ wheel to avord the rod end binding H

— | } ] H
(T\ ey o r‘_j @ against the servo wheel. L L
-k L R ; ~ - i bt Y —i\ oy
TR o 2. Optionally. the straight arm can be @ 'x,_l.:' YRS
e 1 hoda 2 wsed howwever this tepds o hind, for B[] =
Adade: 1 Miila 2

At the aileron stick is moved to free movement use first method .
the left the servo turns clockwise Ax the collective stick 1s moved

tilting the roam the Toww position 1o the high

swashplate position, pushrod D moves
tr the lefi backwards as the servo turms
when clockwise,
viewed -

Trom @ |___|:| @ x'\\_'

behind

the helicopter. -
Pushrod F (2pcs)

s S SN
Pushrod D ,-E—i‘\_
= ,

] Flower (3.5]
Il {-27 diegres [eorees Fudi collective {EF)
1
|

e | t‘j} pich 8 Pitch H}}/ degrees ptch

s

2

Collecive Prich

Serve “‘-———____q::

[ut this portion of L
servo wlheel off,

These ]:ni!::h ﬁcﬂllingg will be made
later with a pitch zanee.
=
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Step 42 Rotor Head Linkage & Elevator Linkage

When attaching all pushrods, make sure
same length pushrods are actually the same
length from the beginning otherwise it will
be difficult later to figure out where the
linkage problems are coming from. Attach
the following:

2 Flybar to Washout pushrods (A),

2 Bell Mixer to Seesaw pushrods (1),

2 Bell Mixer to Inner Swashplate pushrods (C),
2 Aileron Bellcrank to Outer Swashplate (J).

Pushrod
Ax2

Pushrod
G

Step 43 Rotor Head Linkage & Elevator Linkage

) Pushrod
The lower Imkfigc:s are Ex?
shown here o illustrate the
general setup and layout of
the servo linkages to the
respective control surfaces.
Pushrod D
Pushrod E Pushrod B

Step 44 Elevator Linkage

The elevator pushrod controls the tilt of the swashplate forward and backward which causes the helicopter
to pitch forward or backward ( hence fore-aft cyclic pitch ).

From Bag 4. use a servo horn in the shape of a cross and trim the 3 of the 4 arms off. Install one
steel ball and one 2mm nut at a distance of 10-11mm from the center of the servo ( mount the ball directly
against the bottom of the servo arm and tighten the nut on top, trim off the screw level with the nut to
avoid hitting the Aileron pushrods ), remember to use threadlock. With the radio on and the elevator trim
sel at the center. attach the elevator pushrod (E) to the elevator bellcrank. then attach the servo horn at an
angle of 10-15 degrees ahead of the center of the servo ( the offset enables an equal throw of the swash-
plate). It is important that the swashplate sit at 90 degrees to the main shaft. The elevator bellerank
will be at an angle when correctly setup,
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Elevator Linkage Diagram

Elevator Servo I
", ’ \ ———ﬁ
SRR e
o T YIE -
ug"
S| ;L,-gds\
| Pushrod E ’_Té;f \ \\
— n Set main blades pitch to 5.5 degrees
positive for hovering when the
- [ ¥ transmitter sUCk is at half posinon.

Ef ‘ - Frstall one steel ball into the servo arm from the bottom

Iﬁl secured with one 2om not, Trm the excess of the

scvew O flush with the aut,
Step 45 Rudder Linkage ‘

The Rudder linkage for the tail rotor is set up the same for both Helicopter and Airplane radios, the pushrod
changes the pitch of the tail rotor blades to increase or decrease the torgue compensation to rotate the nose of
the helicopter about the main shaft.

Use a servo horn in the shape of a cross and trim the 3 of the 4 arms off. From Bag 4, install one steel
ball and one 2Zmm nut at a distance of 10-11mm from the center of the servo remember to use threadlock. The
Rudder Pushrod (G} will at this point be installed up to the servo tray from Step 37 attach the special ball link
provided to the servo end. Having the radio on and the rudder tnm centered press on the servo horn onto the
servo set at 90 degrees to the servo and adjust the length of the pushrod to align the rudder bellerank 1o 90
degrees as shown in the diagram.

Rudder Servo

Pushrod (G

The radder pushrod s
tor pass through here
first baetore it can be
attached 1o the long
pushrod and connector,

E

=
P
-.;ﬁi I“--\...--":l ]
(L1 {R)

Mode 1 Mada 2

|
e
o
L1 (A

Ay the rudder stick 1% to the
right the rudder pushrod wall
move forewards increasing the
thruse in ehe il bliedes rotating
the nose o the right.




Step 46 Throttle Linkage

From Bag 4. atach one steel ball one 2mm nut, to both the Throttle servo horn and the Throtle Extension from
Step 17 using threadlock. Position the ball at 10mm from the center of the servo and in the outermost hole on
the metal throttle arm. With the radio on, and the throttle stick centered and the trim in the center, press the
servo horn onto the servo so the ball is at 90 degrees to the servo ( the hovering position ). Move the throttle
stick to the low/idle position and press the Throttle Pushrod (B) onto the steel balls. Check that in the low
position the carburetor has about a lmm wide opening for idling and finally as the trim is moved fully down the
carburetor closes completely to shut the engine off. Also check that in the high position the carburetor is fully
open. The throttle extension nut may have to be loosened and the lever repositioned to operate as recom-

mended.

Howeer-Carb open

: {¥% Ddle 0% _ _
10015 Full ;?;;Er - Trirm at Middie gu":‘;::;?:; Idle-Carb open Pushrod B will vary in length
Power y pen T aprox. Tmm slightly as the position of the
e .-f Shut Down 5, / carburetor is different for each
- Trim full down i . Carb closed engine manufacturer, Follow-
Throttle % ing the above instructions will
Servo 3_ | T allow you to get the carburetor

f Fushrﬂd B setup correctly.

Step 47 Care and installation of Hurricane Carbon Blades

The Main Rotor Blades included in the kit are pre-finished and balanced carbon rotor blades. Care must be
taken in handling composite blades to keep them in excellent condition. Do not compress any portion of the
blade from the trailing edge to the center spar as it is hollow. In the event of a crash-landing discard rotor
blades, scuffs or marks on the blade tips maybe the onlv visible damage however there is no method for inspect-
ing the internal structure of the rotor blades for stress cracks which can cause total blade failure at an unpredict-
able time. Also, do not store rotor blades indoors in direct sunfight or near heat sources for any period of time,
Simply wipe blades clean after [lymng.

Tor install blades on the 30SE, (press out the brass bushing from the blade bolt hole) place one
4x20mm washer on top and bottom of the 305E blade before sliding into the rotor grip. To install both blades,
insert one 4x30mm Socket Cap Screw through the top grip and secure using one 4mm Locknut. Repeat for
opposite rotor blade. Blade bolt tension will affect how the blades perform. To set proper tension, start from
loose blades (bolt 1s loose enough for the blade to pivot freely Irom the grip) and tighten the bolts a hittle at a
time until the blades will hold straight as the helicotper 1s tipped on its side. Shightly tighter is good. Too tight
and a vibration will occur, too loose and a tail boom strike can happen. Tail blades can be set the same way.

4 20x Tmm , ]
CN2400 Hurricane Washer x 2 Each ktlt_cainlains
Symumetrical 550mm - 305E - - 30 SE only symmeirical rotor

blades for sport and

Trailing Edge  aerobatic flying, For
of Blade yOUr convienence you
can also use semi-
symmetrical for
smooth aerobatics and
scale flying.

CN2414 Hurricane
Semi-Symm 5530mm - 305E

(CN2412 Hurricane @
symmetrical 600mm - 465E

CN2413 Hurricane |
Semi -g}"I'I'IITI H60mm - 465E Lﬂddll'lg I:'.dgf:

of Blade
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Step 47 Canopy & Decals

The Canopy has a line molded into the plastic to follow when trimming the windshield part out, be
careful, trim the innermost line leaving the 6mm band for attaching the windshield. Using a sharp hobby
knife carefully scribe a line several times into the plastic until you cut through the material. Similarly trim
the clear windshield along the provided line, to make it easier to see the line, use a non-permanent marker
and trace the line. any extra ink can be removed with rubbing alcohol. Test fit the canopy together by
taping it to the canopy, some additional trimming maybe necessary to get a good fit. From Bag 5, the
inside canopy mount can be installed ( note the direction of the mount ) with two J3x6mm Self Tapping
Screws,( note: the location for the mount has to be moved 8mm forward of the marked location on
the bottom of the canopy ). The clear windshield can be attached using six 2x6mm Self Tapping Screws
in Bag 4, dnll six Tmm holes at the locations showrn.

To inprove the adhesion of the decals to the body, peel the
decal off the backing and apply one coat of spray adhesive (spray
elue) to the sticky side, commonly found in your hobbyshop. For H13067
those who would prefer to paint the canopy.

i

HIZ130A

" ’// ‘ HI3131E
| | HBI3IF

HI3 133

Inside Canopy
Mount
[HIZ129] .

» e
. Canopy Thumb
' Screws x 2 [HIF129] L\ :I
M2x6 Sell Tap- 14mm

ping Screws x 6

Maxe Self Tapping
Screw x 2

Step 48 Canopy Mounts

The two holes for the rear canopy
mount have to be moved to 14dmm
from the rear and bottom edge as
shown. Attach the canopy using two
Canopy Retaining Screws,

HIZ131E Decal Set - 305E
HI3131F Decal Set - 465E
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Radio Components & Balancing " Optional Equipment
PG2000 Piezo Gyro -
CN2Z018 or Heading
Lock piezo gyro
#ON2238

Gyro Having completed all the assembly for the helicopter, all that remains
is mounting the radio receiver, receiver battery and the gyro.

Mount the gyro on the radio tray, some rearrangement from the picture is required to
mount everything. If using the PG2000, the gyro can be mounted between the collective
& throttle servos and the right servo frame side. It is extremely important that the gyro is attached using only
the supplied two sided tape onto a clean flat surface. Keep all wires and components away from the gyro
housing, Do not use straps or elastics to secure the gyro,

Install the gyro using double sided foam tape ( supplied with gyro ) put a full strip along the bottom of
the gyro unit and press onto the surface. For a good bond make sure both surfaces are clean and dry.

Receiver, Battery Pack and Piezo byro

Using the foam rubber, wrap the battery pack, receiver and gyro controller

separately, allowing wires to be collected and tied together, Using two elas-
tics looped through the front of the top servo tray, secure the components Lo
the two hooks on the lower servo tray. ** The actual arranged components

will be different than the picture illustrates.

Balancing the Rotor Head
Balance is the most important part in maintaining a safe and —
reliable helicopter, First check the blades for balance, this can - —
be done on a balancer but can be done directly on the helicopter =
by tipping the helicopter on its side at the edge of a table and

attaching the blades. Temporanly remove the bolt to secure the
autorotation bearing so the head spins free ( remember to re-

place this bolt!! ). If one blade stops at the same spot add some

tape to the lighter blade to balance the rotorhead. The same e
procedure can be used to balance the Nybar without the main - -:'-'Lf_;;f-‘."_;;- :
blades attached, . fg I

. I
) g0 1 fw, M4Ax30CS
' - ' Machine
Distance A Distance B Screws x 2 *
M4 Locknuts x 2

]
Flat Table Surtace /I\ ,
When attaching the main blades, the

direction of rotation is clockwise, when

Bolt the blades together and support by the ends of the bolt off a flat , , ,
looking on top of the helicopter.

surface. If one blade tips to one side add small pieces of tracking tape
until both blades hang an equal distance from the table (Distance A = B).
Attach the Main Blades to the helicopter using two 4x30mm Socket
Head Cap Screws and M4 Locknuts.

£
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Final Adjustments - Radio Setup

Now that the servo installation into the helicopter is finished the following pages should be reviewed. As
various types of radios can be used to setup the helicopter, some of the following information may not apply.

Servo Direction (Servo Reversing)
{Check that all servos move in the correct
directions, see the diagrams on pg 28-31.

Dual Rates

For beginners ( using the flybar weights )
the dual rate values should be set at 100%
for both switch positions until hovering
has been mastered.

Normal position:
Switch position I:

(high rate) 100%
flow rate) 73%

Exponential

The exponential function
allows adjustment of how
sensitive the cyclic controls are
when the machine is hovering,

Pitch & Throttle Curve Adjustments

The ultimate goal for adjusting the curves on your heli-
copter is to reduce how much the tail rotor moves during
flight and aerobatics. This leads to maintaining a consis-
tent main rotor RPM which can only be achieved through
adjusting the individual values which control the pitch
and throttle at a given stick position.

Pitch Curve Adjustment

The following chart shows the values for the collective
pitch measured in degrees which are made on the heli-
copter using a pitch gavge. The Travel Adjustment
function (1f available makes these settings easy).

For the beginner it is recommended to set the low stick
position to O degrees 1o avoid damaging the helicopter
while reducing the power during the first few flights.
These settings will need shight adjustment to keep the
helicopter at a consistent height at mid stick.

This should be left at 0% Pitch Curve Values
(linear) until all trimming is
complete.
Flight Setup Method Low Pitch Hovering High Pitch
Mode (low stick) (mid stick)  (high stick)
Sub Trims N Beginner 0 5 9
The sub trims on the outside of N Hovering 2 55 g
your transmitter are used to fine 1 Stunt & Aerobatics 10 55 10
tune the servo center posilions 9 [ 10 0 10
while testing or in-flight. If the H Autorotation 10 5 12
trim has to be moved more than

2-3 divisions then readjust the
linkage length to set the trim
back in the center.

{ N - Normal flight mode, 1 - Stunt mode one, 2 - Stunt mode two,
H - Throttle hold-autorotation )

Note** In order 1o avoid binding at high pitch angles the flybar control

arms need to be reset at an angle of 10-15 degrees down from parallel.

Travel Adjustment ( endpoints )

Using endpoints to adjust to the limits of how far the servo is allowed to move is very convenient for fast set-up.
If binding occurs simply reduce the travel in that direction. ** Note: by changing one side only (high or low
stick) the servo travel is no longer linear which will tend to make that control surface unstable. Tt is better to set
the high/low adjustments the same, or make actual pushrod adjustments.
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Pitch Curve
Hovering - { linear ) Normal Flight Mode

10
9

-5

Piich Ranze

Low Mid High
Stick Position
Acrobatic Flying - Flight Mode |

[0
9

=

Pitch Eanee

-10

Low Mid High

Stick Position

3D Flying - Flight Mode 2

1)

0

Filch Range

-10

Low Mid High

Stick Position

Autorotation - Throttle Hold

.
Pirch Kange

-10)

Low Mid High

Stick Position

Throttle Carve Adjustments

After several tanks of fuel the engine will be run-in, at
this time yvou can modify throttle settings but remem-
ber that the smoother the engine the less adjustment
required. Not all engine / muffler / fuel combinations
are the same which will shift some of the values
shown below,

Throttle Curve

Hovering - ( linear ) Normal Flight Mode

100%
= 3
g |
= a2 -
5 50% 5
< z

10%
(e Idle

Low Mhd High

stick Position
Aerobatic Flying - Flight Mode 1
L (5

50%

a0%

Power Chufput

0% ldle

Low Mid High

Slick Position

3D Flying - Flight Mode 2

100%
6% F
0%
ks
=
i | 2 ; H | =
(% Idle

Low Mad High

Stick Position



Tail Rotor Setup

What separates airplane radio equipment from the
helicopter version is in the control of the individual
curves discussed earlier and in the Revo-mixing™.

Take a moment to consider the helicopter
hovering in front of you,

1 Nose rotates
lett at hover.

Problem: Not enough
pitch in tail rotor to
match torque setting of
engine.
3 Action: Increase pitch
~% by shortening the
rudder pushrod.

Pilot

p) Nose rotates
right at hover.

Problem: Too much
patch in tail rotor to
match torgue setting of
engine,
3 Action: Decrease pitch
@ by lengthening the
rudder pushrod.

Pilot

Once the tail rudder pushrod is adjusted
correctly so the tail does not rotate ( don't consider
wind now ) the revolution mixing can be adjusted.

*Revolution Mixing

The revolution mixing function allows the helicopter
to climb or descend without the tail rotating. These
setting are set when using regular piezo rate gyros, if
using a Heading Hold gyro remove all taill mixing.
There is a high & low setting on the helicopter radio.
'The values shown will vary depending on engine,
blade pitch and fuel but provide a starting point for
the beginner.

For each flight mode setting, there will be different
Revo-mixing amounts. For forward flight the settings
will be lower than hovering due to the aerodynamic
forces effecting the helicopter. Here is a starting point
for revo values:

High Stick Setting: 40
Low Stck Seuting: 20

Normal Flight
Mode

These values correspond to the total travel for the tail
rotor pitch. To adjust the high setting, hold the
helicopter at hover and increase the throttle so the
helicopter climbs steadily. Notice the direction the
nose rotates:

MNose rotates

lett Increase revo value to

High increase tail pitch.

&

Low .
right decrease revo value 1o

decrease tail pitch.

To adjust the low setting, start from a high hover and
decrease the throttle to descend, notice which direc-
tion the helicopter rotates.

Gyro Gain Adjustment

The gyro assists in holding the tail rotor, actually
compensating for changes in wind direction or quick
Movermnents,

First check that the gvro is installed correctly
by watching the rudder servo. While holding the
rotor head move the rudder stick to the right and
observe the direction the servo arm moves, Now
quickly rotate the nose to the left, the servo horn
should move in the same direction. If the rudder
servo horn moves in the opposite direction reverse the
oyro direction,

Crenerally the starting setting for the gyro gain is
60%, keep increasing the gain setting until the tail
starts oscillating back and forth, then reduce the
setring shightly,

Problem: Tail rotor makes sudden uncontrolled
rotations.

Solution: The gyro direction is possibly set in the
wrong direction.
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Before Flying your Helicopter

Betore each flight, check that all bolts and screws are tight. Simply flying your helicopter, will loosen any
screws which are not threadlocked or secured with a lock nut,

First Flights  For the beginner pilot, a training pod is strongly recommended to assist in learining to
hover the helicopter with substantially reduced risk of crashing. These systems provide an on ground
training capability to allow pilots to become familiar with the helicopter before actually leaving the ground.

Starting Your Engine

Fuel 15-30% Helicopter fuel 15 recommended
containing more oil. Use a fuel filter between
the fuel gallon and the heli to remove any dirt
that could stall the engine, Fuel the helicopter
by removing the fuel line from the carburator
and replace when finished.

Needle Valve Following the engine manufactur-
ers instructions, turn the main needle valve until
closed and open 1o the setting the instructions
call for. Different engines will have different
seftings.

Radio Always turn the transmitter on first,
then the helicopter & gyro and reverse when
finished, turn off the heli & gyro first then the
transmitter, If the radio acts erratically or
intermittent, find the problem before starting
the engine.

Glow Plugs  Using a glow plug connector, re-
maove the canopy or optionally use a remote glow
plug connector 1o heat the glow plug. Warning!!
elow plugs operate at 1.5V not 12V,

Engine Before starting the engine, check the
correct direction of rotation and make sure the
electric starter 1s turning the same direction.

Starting  Start the engine from low throttle with the
trim centered. Holding the rotor head in one hand,
angle the starter and press down slightly to engage the
starting shaft into the fan. Start the electric starter
until the engine starts, If the engine does not start
recheck all previous points. The main blades will not
turn until the enging RPM is above idle.

Stopping 'To stop the engine, with the throttle stick
in the low position, move the trim all the way to the
low position.
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If the Engine Does Not Start

(2. The engine does not turn easily with the starter.
A. The starter battery may be too weak or the engine
is flooded. For flooding, remove the glow plug and
turn the engine over several times to clear the com-
bustion chamber of fuel and retry.

(). The engine rotates and tries to start but doesn't.
A. The glow plug may be getting old, The glow plug
batteries are weak. The starter may be turning the
wrong direction.

(J. The engine just does not start.

A, The glow plug may be burned out. Fuel may not be
getting o the engine, check for a clogged fuel line,
dirt in the carburator or the main needle needs to be
opened out shightly.

(2. The engine starts but immediately stops.

A. There is a clog in the fuel line, the carburator is not
open enough at idle- open the throtle trim by 1-2
clicks. Helicopter engines have a low speed needle
which is factury set, beginners should not adjust it!!

Adjusting the Blade Tracking

Pitch  In steps 42-47 you setup the pitch range using
a pitch gauge and setting the pushrods on the servo
horns at specific distances. Once the helicopter 1s
flying the pitch setting have to be line tuned. Using
appropriate training gear, increase the throttle until just
before the helicopter lifts off and sight the rotor disk
from 15" back. If there appears to be 2 rotor disks then
adjust Pushrod C until only one disk appears. Using
colored tape mark one blade so you can adjust the
correct blade.

————=
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Starting the engine for the first time.

The model engine is the single most ditficult part of model helicopters o the beginner, second only to learning to fly. For this reason
w hiave taken the time 10 go through starting the éngine the first time with vou (o help vou o enderstand the basic operation and
tuning of the engine.

Items to recheck:

1) Servo direction for the throttle channel. Turn on the transmitter switch, then the switch on the ~ .—

helicopier, move the throftle/collective stick to the low position, the carburetor arm should ook exactly . AR
like the diagram ( la). Watch the throttle servo. As you raise (increase) the left stick the throttle pushrod Il,f f
will move towards the tront of the helicopter. all carburetors work the same, as the throttle arm is rotated “-'-l:.-,_h—.-::!:;f.-er_

by the throttle pushrod, the barrel of the carburetor rotates counter-clockwise as it opens, If this does not (lal S

happen you need to reverse the servo direction and reset the throttle arm in Step 200 Starting the engine at full
power will possibly damage the engine and will damaged clutch components on the helicopter,

2) Foeling the engine.  Open the gallon of Teel and insert degw lineg from the foal pump into the Tuel, remove the Tuel line at the
carburetor inlet and connect to the fueling line of the fuel pump. Fill the tank until you start to see bubbles moving in the pressure line
tor the muttler. Reverse the pump for | second and disconnect the lines starting with the fueling line and reconnect to the carburetor,
Recap the fuel to keep moisture out, Only fuel the model when you are setup and actualdly ready to start the engine, il is common for
the carburetor to fill with fuel while sitting on the bench over a brief period of time. More common is the engine flooding while trying
o start. This the case as you are starting with an electric starter the engine initially turns easily but soon slows down.

3) Last pre-flight checks. Make sure that both the radio Tx and Rx have been charged overnight and the glow starter (if recharge-
able). Do a range check, walk away from your helicopter with the antenna fully collapsed to 30 paces and have someone verify that
all control surfaces are operating. If vou do not make this distance have an experienced modeler check over your setup, do not flv
until then.

4) Cranking the engine over. When a brand new engine does not start there are only three major possibilities: a) the glow plug 1s not
hot enough or already bumed out or by fuel is not getting to the carburetor or ¢) oo much tuel is entering the carburetor. This is
assuming vou have gone through step 1in this page. Connect the starter to a 12Volt source and venfy that the stanter will turn the
starting cone counter-clockwise. Connect the glow starter connector to a 1.5Velt source or use a rechargeable glow starter. Do not
connact ver,

= Move the throttle stick to the low position with the trim in the center.

* Look at the fuel line entering the carburetor, is there tuel in the line, if not pull the fuel line off and check.

« If there 15 no fuel in the line, reconnect and push down on the start cone and tumn the engine by hand until you see fuel entering the
carh. make one more revolution. Putting a finger over the muftler exhaust hole will help.

« Connect the glow starter to the glow plug, place one hand firmly on the rodor head. absolutely at all times keep vour hand on the
rotor head, should the engine start anywhere above wdle vou will only have a few seconds to put the starter down and pull the fuel
line off the carburetor line going to the engine. 1t is a good idea to make sure you are standing/kneeling on the fuel line side.

* Place the starter on the starting cone and push down, before you start, rotate the cone with the enging engaged backwards (clock
wise) until you feel the compression increase,

* Press the button on the electric starter, there will be an initial popping sound as the engine turns over and within a few seconds the
enging should start. If it does, while holding the rotor head put down the electric starter and move the throttle wim down until the
engine continues to run at the lowest speed without guitting, If the engine starts to die simply move the trim ap one or two clicks,
Do not move the throtile stick from the losw position,

5) The engine does not start. Do not continue to crank the engime over if it does not stast.

a) Remove and check the glow plug, is the glow plug dry or wet? Connect to the glow starter or the glow connector and verify that
the element lows a bright orange to a white color, iF you get an orange glow then vour glow starter is not supplying enough power
tor the glow plug.

by If the glow plug is wet, then the engine is receiving fuel. If the glow plug is dry, no fuel is reaching the engine. Try re-priming the
engine, point #3 step 4. Again verify that the engine is receiving fuel.

¢} s the engine very difficult to turn over, to the point that the eleciric starter is unable to turn the cone? If ves, yvou have successtully

filled the engine and carburetor with fuel. do not force the starter as vou can damage the starter and prematurely wear out the
starting cone and ultimately the starting shaft will fanl. First, disconnect the glow starter and pickup the hehicopter and tp forwands
and backwards with the muftler side down. This will drain the mutfler of raw fuel. Next turn the cone until the half past the
highest compression point, herg the exhaust port will open and again drain theough the mutfler. Try o start again, Same problem,
remove the glow plug and spin the engine (without) plug and any excess fuel will be expelled, replace glow plug and try again.

If the engine still doesn’t start, contact an experience modeler to help yvou with starting the engine, the problem maybe very simple.
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Basic Hovering

Hovering  When all is set, ready and checked, attach vour training gear/pod and start the engine,
(1) Place the helicopter pointing into the wind and stand behind the model about 15" away.
(2} Always watch the nose of the helicopter, move the rudder left and the nose will move left.
(3) Start by increasing the throttle slowly until the helicopter rises 2-6 inches off the ground then set it back down.
(4) Repeat this process until you become comfortable with the holding the model in the same spot for a few
seconds then land it

After some time at this you can increase the height slightly up to 1 foot { be very caretull not to get too high ) as
you are practising taking off and landing. This is the most basic but required skill for the beginner 1o learn.

Bevond Hovering

It cannot be stressed enough that mastering the hovering skill is crucial to becoming a good helicopter pilot. As
you progress in your learning, always practise hovering until you are completely comfortable in holding the
helicopter in any direction at any altitude. Perfecting hovering enables vou to learn all the types and styles of
helicopter flying, forward flight, loops and rolls, 3D (aerobatic flving) and anything you want to do with your
Hawk helicopter as it can be set up for beginner through to expert. Lastly, have fun!!

P're Flight Checklist

Aller turning radio on, move each servo separately, looking for unusual or excessive movement
[.ubricate the main shaft above the swashplate and the pitch slider on the tail output shaft with ol
Inspect the main and tail rotor grips for play or binding.

Turn the main gear in both directions to feel if a problem is developing in the drive train,

Check the glow plug and fuel lines for signs of wear,

PRE-FLIGHT CHECK UP & TRIM ADJUSTMENTS

E.ﬂ-l'i’-.n-ihil'—

All trim adjustments are to allow vou to lift DT e
the helicopter straight up and can be made _
one click or detent at a time on the radio.

(1) Collective & Throttle: Slowly raise the
throttle stick, the helicopter should 1ift off at half
stick. If it tends not to lift off increase the hover
pitch on the radio or increase the throttle wim. If
the helicopter lifts off before mid stick decrease
these sellings.

(2) Rudder: When the helicopter is ready 1o take
off, make a correction trim first then use the
rudder stick to control the Left & Right, Note,
now 15 a good tme o make a final adjustment on
the gyro, see gyro manual.

(3) Elevator: If at hover the helicopter tends to
move forward, move the trim down, if it moves :
backward move the tim upwards Use the eleva- FORWARD
tor stick to control the Forward & Backward.

(4) Roll (Aileron): I at hover the helicopter
tends to move left, move the trim right, if the
helicopter moves to the right move the trim left.
Move the Aileron stick to control the slide of the
helicopter to the Right & Left.
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Fuatlenigg St B . ' .
Bag 1 Damper » Special Fdition Bag Parts List
Heaming Mes 355 +
Rutorheal Block 1 Fewring bdos 253 Thrust X . i i
Ceifsel Plate 2 M5 Lockns : The bag parts list covers all parts common to both helicopter kits.
Tie Bar T MIscdibae ! The last section lists those parts different on the 46 SE,
Reesam Shafl 1 Wli B 5l s Pl Waasher 4
Rearing Holder 7 Wieciis] Piat Washer x
Spacer MAthal s 2 MEs12 Flan Washer 3 Bag 2 _
Hall Beasing MlaTd 4 Hyhar Control Arns ¥ Bl Slopper I
Fall Heasing MIxlid 2 Seeel Hall 2 Lt Ulpper Suwdelvame 1 m’?"ﬁ M5 I
Mk Self Tapping Serew 2 W2 Self Tapping Scnew 2 Right Upper Sideframe | Bearing MEx|9x% |
ML Pheltigs Mach Screw 1 R M2513 1 Wlain Gear Assembly 1 Midxl¥s] Wemher I
Spesial Fall M 2 Lomg Ball Link 4 Masn $hal) I MO Skt Cap Sorew |
Shoeat Ball Link 4 SR 20 Bockes Cap Sorew |
nsknt Hut L Wi Ret Sorew i Tail Tirive Bevel Gear I :"""'r’r_-':h'l "':'el't“ ?_;
Washoan hining Anns 2 ) P & Tail Trans. Chilput Shadt 1 amg Hex apacer -
Ball Rearing M3x7%3 4 ‘;1':":::? Linp - Hearing M3x 1354 4 Shoet Hex Casopy Moust 2
S14ass Washer 2 ctort Bl N E-ring | Canogy Tliamb Screns 1
A3aind Spacer 2 oo H.l-.ll :,t Wk Spf Sorew 3 MR Threaded Sl |
Aot Paali 2 o ;-'-.Fi'-.lil 3 Werher - Counler Gear 1
M6 Socket Cap Screw 2 J'-l.J- -ﬁ 35 ' s Alboy Dirive Ciar | .‘-ilurl.f}:m:; 1
MINT Flat Wisher 2 ot PR - Oilise Bearing MasT2 3 Sar Shait |
. Ml 1 Seekoet Cap Sepew 2 ) E i 8T 1% S
Swnlepl it I Prmary Dirive Shaft 1 Callar 350y |
Skt Sifver Hafl 1 Fiytar Padcies T W17 M ] WAz Sct Sorew ]
Medigm Sifver Hall T Fiyhir Weights 2 Sant Shait Block Assembly 3
Medivn Hlack Ball 3 M et Serew : Flevator Lever Asseably 1 Sprig !
Rolf Cyclic Belicrank 3 MIxioPin I
M M Bocked Cap Serew 4 %A G Flal Washer 1
Bar 3 Fuel Tank [ oot Steed Ball M3 5 MAR D2 Sl Tapping Scenow k]
= Fuel Line 9Tmmm | Bail Besring MAH3 2 S50 Washer Head Sorew |
Long ¥Wenl Tuhe i Shoet Sbeed Babl M2 1 . )
Chatch Shee I Shoet Fickup Tube 1 8330 Sockes Cap Serew 3 M3n35 Sockes Cap Serew 4
Cluch Belt Assembdy 1 Rubber Stopper i Long Theeaded Axle | M Locknus 4
Baall Bearing M2 1853 2 Large Cap I Shiet Spacer 2 H-"‘\'-‘ Flat Winht 1
Caooling Fn | Small Cap i Hiadl Bzt B3xTx2 & M3x12 Sacket Cap Serew +
Engine houmnt 1  Tumk 1 WA S05 Washer z !'-IE.,]--:II"] Prazhiread 2
M3n 16 Sockel Cap Screw 4 M25%18 Self Tappisg Screw i W nSnd Spacer 2  DBallLinks 4
A3 D Sicket Can Serew A4 anle Tie Wrap i Colfeetive Skl Gisim o I
hids B Flat Washer 4 - Colieeibee Hex Spacet 1
MG 1 Flat Washer ] |owmer [A."!.[ ?ﬁlf!hlﬁ.lll'l'l.": | Collective Lever |
A 14 Flal Wasler 7 Lower Right Sidefrme ! Caldective Arm 2
Bag 7 Bag 4 Bag 5
[arge Banvwl Dies 1 , -
. Ssall B _-:_LII {:L |r | Hervo Moumimg Tadhs 4 Servo Tray Top |
Fail Botor Blade 2 Ll B ul '] "'“fi 0 | Pushirod Connects L Servo Side Tray a
Taal Laearbr (R | h“-[tl‘ |f|- ;’ir“ ﬂl"'i'l sha . 3;‘3{‘:”[ Balt Links a I‘-!ulﬂ-tr;- .l-TJ}' |
Bl Gieartog (L) 1 - - Swilch Mount ]
: : Aldad Jer Serew 2 . : :
Horizontal Fn | Vb et Sere . Ferel Line I Ensicks Camopy Moumt i
Vedtical Fin I PG Set S - Hex Rey MES | Canopy Mot Hook 1
Bearing M35 134 2 1 G .
T i 3 ) Hex Key MLO L Canopy Moant Speser I
Tl Rt Cirip 2 Bearing M1 14 2 - S e
Rbediuen Seecl Hall k3 3 Tail Chetpu Shatt : Hex Rey M2 t M3 30 Phillips Mach Screw 2
Tail Botor Hub | S pacee Rl | Loay Rall Link 13 M A Sl Tappring Sorew B
M e Screw L MBI Socked Cap Serow 4 A e - Mt Washicr Head Scece :
MIA20 Seciel Cap Screw 4 MInID Socke Cap Screw | ;.I:TH S e - M3x1 2 Self Tapping Serew W
8 Lokl a M3 Locknat 5 - FIE N 3T Flat Washer 2
Falt Bearing M0 4
Fheari M\l‘_ :, i - Sla M Sowket Cap Soew 2
aring b w5 Thrust 7 E Strat Bt |
AR5 R0 Wissloir % raie S TR M Locknut :
RS 0% 1 Weasher - Fin Stnat Fitting 1 A2 I L Serva Sonew 0 :
e . P Horzomtal Fan Kol 1 WETS Secket Cap Serew 5 BﬂE [
B0 5 Plastic Washer 4 A A
. ' Prive Shalt Ciuide - onter I 13 Locknu 5
Pitch Sicer Assembly 1 Prive Shadt Cbde - Fisd .-., e et o )
M [Sn 2 e bt Linsle - - WEExG Sell Tapping Serew 0 Landing Snats - Plaslic 2
il Bitch Bail Link 5 Pusheod Guade J Lanscling $kicls - Metad 2
Taill Piteh Beflerank | W3 30 Seciel Cap Screw 2 Rexl - Ailero M2.3%128 z MO Plaatic Spacers i
M2 5% 16 Phillips Mach Serew | P Lok ; Hnd - Blevaitor B2 54113 ' MR Set Serews )
A2 Sreel Ball ' | ML Self Tapping Screw 2 Rod - Coll/ Swash M2 380 ! M3x16 Phillips Mach Screw 4
Short Sdeel Ball M2z | :E:lg'l :ﬁl!"ﬂr!':d'-:phl:r“g HErew |1 Rl - Tharalile h2.2575 I LS Laschonus 4
Tube Mtk | R
In Tailbowoin In B Falcon 46 S5E Part Defferences
Tail Bram | E‘“F‘”"f” "l{'“r‘f' : §pacer MAsAv15 2
Fly buar ! . .:ﬁl“'f‘_““"‘“‘ l Ball Bearing Mis8s3 2
Tl Deive Shafl UL ieniela | Vertical Anti-Rotation B 3
Taill Exrive Housing I Ihecal Sheet 1 WI1ZC DAL S Bleed Waslar 1 Ai-rotation Hese i
Antenna Plastic Tuhe I Wlain F;tnhiar likntes I MR 10 Socket Cag Screw 3 Sipper Aute Hub !
Skt Ruckler Pasiired 1 W3 Locknn 5 (1-Bing i
Baoap Rusdider Puslinod 1 hi3s 16 Sackel Cap Screw 1 M55 Sel Serew 2
ETH S T I L3R T Plastic Tube 1 801 2 TR0 Shee] Washer i
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Special Edition Replacement Parts

CMIZMHS  MESE Crosh Eit -0Wooden Main Blades, Main Shafs, I HIEL S Fael Tank w! Iitiings 1
Taid Boom, Feathering Shafi aret Fiyhar) HI1AL45 Hadl Links (38 1., & 5) 1
UNIZURS M RE Crash Bal - Waoasden Main Blades, Main Shafi, 1 HIX 468 Swcashplaic Set - Mimm |
Taif Bodnm. Feathering Shaft and Flvbar) HIZ152H shout St - 10nm L
HYW 3100 Handwane Pack 1 HIXI52A Radlive Link With Fin |
HIMHIT Startcr Shalt Hearing Blocks | HIZIHIR Koo Bleid Block - Dlhnm |
FILYHF Cirdling Fan 1 HW il Fiyhar Seesaw Sluadi Set L
HIMH A Muchioed Clutel Hedl & Laning l HIZTHTA Fiyvhar Seesra Set Compleie I
HIMH G Chuteh Ceenr Cily 267 l HIZIATH Seeamw O %t Mate 2
HW3NI L CEubch Shiws 1 H1AIGT Secsaw Ter Har 2
HW a7 Engioe Mount - M5k 1 HIX 1671 Sesnw Hearing Cup - MiSE 2
HW301E Fugire bdount - #5H ! HIZIATE Speciol Boll M6 1
HIWEHES li_"“n-::ling Fag Sleronad | HIX1ATE Heesmw Heanng Cegp - S65E 1
HW A2 Coldective Pisch Lever Set | HWAETA Washoal Pirss 2% 8 snm 2
Hluiil B Aifvron Belicranks (Eo&R Cyelsc) 2 HW3i73 Fiyhar « MiaE { 3mm} |
HIMK2EB Flevater Lever 5et 1 HWil73A Fiyhar - $65E (Ao} |
HIXMp354 Aufqustable Cyelic Prusbeod Links 2 HIX1 T Suabilizer Ceatral Arm - 305E (Smm) 2
HI Wk Corder Dirive (rear | HIX1ThA Sunbileeer Control Arm - d65E (dmm) 1
W And: Prnssry Dirive Shall 1 IR T Fiyhar Faddles - WSE {3mm) i
HYW 3045 Aoy Drrove Grear 131 - 3058 | HIL 744 Fiyhar Paddles - #a5E Clem) 2
HYW SHEA Alione D Gesar 141 - J65E 1 HY 3 HE0A Feathering Shaft - Gmm |
HW 305N Auserolation Cine Wy Fhk Se ] HIE1E] T]nmrﬂ' ng Ruhbers 2
HW3ANS1A Mladn Jhalt - 1 1 HIES4 Fotor Blade Cirp 2
HYW IS A M Shafl Lack Ring - idmim 1 HIX[Ha8 Bedl Masaing Anm 5et |
HIX}54 Sain Gear I HW3Ea? Limkage Sctd ]| Rods} I
HWIN5™ Taid Barive Hevel Gear | HI1x211 Tail Boom Suppoet Flllings 1
EIVY 3550 Taid Brive Pramary Shafl ] HWIH2 Tarl Bowen Suppust Strut - 35E |
HW a2 Fall Hon - 305K I HW A0, Fail Booen Support Siat - dbSE I
HW3062A Taid Boce - 465E I HW Mk [heottle Exiesion I
HWina 1 Taid Tarive Shalt 5o - 305F 1 M Hex Seart Adapser wisc screw( Smm s I
FWinn LA T Trrive Shall bt - d65E 1 LMNZ2I Solsd Stan Sha 1
HW Faid Frael Coateol Rod & Connecion - 305F | CHINEED  And-Rotation Bracket (H Black! P Purpée) i
HW L Taid Piteh Coatral Rod & Connector - A65E I CMI211A Slipper Aoto-Raegation Unis Complete L
HI4WHa7 Taid Fin St | TWNITLIR Replacement C-Ring |
FIW 3TN Tail Cigsarbon Tapen Shall | CNI2A00 Bicel Washer Sel Thick & Thind Z
WAL Lo Cimesarbioy kit Shal 1 CHLIK 00 Slbcos Washer 303008 T (Tail Bellerank) 110
H1%¥M Aot Bl 1
HIMTS Taill Gear S | M0 Hurricane 350mim Sy Carkon Main Blades (pairl - 305 1
HIWTH Tai? Crezarbow 1LAR | LML Hurricmne Stchom Semi Larbon Main Blades (pair) - S0%E 1
HIURT Tail Fiich Sleder 5e2 1 CHEAA Hurmseane S30mnn Semni Carbon Mise Bladss (pear) - HI5E 1
HIARG Tald Prach Ball Lanks 2 CMXH2 Husrreezme Sldhnm Sym Carbon Madn Hlades (pair) -365E I
HI WA Tail Blade I;‘rrip Sebql pi.::m.' ipRE L) | CWIA Hurrieane S¥mi Semi Carkon Maen Blades (pair - 085 |
HW AR Tail Bojor Hub |
FIL i Tl Beostor Filackes (Pair 1 Hall Bearings
HIMIO2A Fanid Fiel Lever S 1 CMNHROGAEE  Badl Hearing 2ais 25 CTail Pich Plased .
HiX 106 Taidl Pushmosdl Goidke S i CHBEROVME  Badl Bearing 3uTxd (Flyhar, Mixing arms} 1
HIx 07 Vlpper Side Frames 2 UNBRIERAE  Rall Hearing Saba S (Tail Cings) 2
HW3Il1IA Lawver Ride Framas 2 CNER L Badl Hesertieg 3 00 d ey Shall. Tabl Giripsp 2
HWIl15A Hervo Frame Set 2 CMBBCEHE  Hall Beanng 45852 {Fvbar 2465E) 2
HIA X2 ]_1'||||Jir|1_l Soruss o Plastick | T REART Fadl Hesering $xbhed Thirust (Taid Crrips) |
HW3123 Landing Skicls { Ao 2 CHNERITFE  Ball Bearing 34l 134 (5Gn $hal . Taal Oudpat Shafth 2
HW3127 i Frase Spacers I CHHELRSG Hall Bearing Sa 30 (Counter Shall, Enput Fal Shafth 3
HIY 2 Carsspryimonineg & Hardware 1 CMBRUSAE  Badl Hearing G505 (dain Biade Grip) 2
HIM M Cagepy Cinby | CHNBERI2ZAET Bail Bearing Gl 254 Threst (hain Blade Crrip) 2
HIZ1}E Howk 5F Decnl 51 1 UHNBRIGG  Baldl Beering o DOSS (Collecive Asde, Pach Plase) 2
HIAALE Faleon 5E Decal S 1 U MNER Pdsit Badl Heseriig By D0oh (Lawer Main Shaft) 2
HI% 1320 Huwh & Faleon SE lstructon Masual I CMRBIHHS  Hall Bearing BB (Upper Main Shatt) 2
HIXIA3 Winshaeld ¢ for HIS 308 1 L ELERE e Bl Besrineg §2% 18x S0 lotch BelE) 2
UNERISE2A Badl Beserang E25 1R LG CAuioeChaleh- e HW M i
: i LIWEITH U machened servo amm pack (5 pes. Hilee purpde)
SDEE]’ EII deltlﬂﬂ I—I ngdc F'EII‘IE M2 Alutrizuen Tarbo coabig far - parple
" - e - s ] .
CMOI2TA Hex start systern wihes adapion - Snam :ﬁi;uﬁﬁ f“.,:f. ﬂ:ﬁ:::ﬂ :J,Lﬁi:im::ﬂ:;mmﬁi?h
[.?-:[I:-},'D l[_arhnn LU b Ia!| lk'!_l-t!] HH- REIL'-;I? U MI2KE Mletal Swzehplate Antiorotaleon Bracket - hlack - 306K
E_-’ﬁﬂ.ﬂﬁ-’k "r M.h'-'" torgue fiihe 'f"l drive 7 BB - H03E CHERE Mleral Swashplate Anv-ndation Brocker - parple - MSE
LN Traimer Pud M6 wid Leg CNI2R Machine Aluminum Sta Cone-purple
CH2EE Uraimer Pod Sdb-Lies s Legs CN2ING Canogy Cuick Mot 21 - purpde
CNI0LS Hurdened Tip Hes Wrench Set (4 piecs ground tips) CN22L3 o Header Tark w7 Machined Mount Bracket - purple
UN200 5 4.8Y Hattery MonitorATam CNFILIR e Filier (0532-16, TTI6-16)
LT o PO Singde Rale Plezn {Gyr CN2SB  Machined Head Bution (TM) - Black
Ch202RE T Alamimiem Starcr Exierseen (mist use withe 220 CNESE Maachined Head Hution ['J'hf;'. .
[ R Hesic Helli Setuep Tool Kid (pitch gowge, blade balimeer & pliees) CNTIE Rear Rudder Serve Mous Sel
CN2G5 Arcurarch Blade Balaneer -Bloe CNRETP Wachined Color Caps - parple
W25 O M iachined Alustinim Swaslplate {'H;i“ﬂ’ -"-*Iw:hin{:l E:'n:uln:ur 'l-;l-'mhl.!ﬁ - purphe
CM2TOR Frat 3-10 Hot dog fiy har paddles (B red, O omnge. Y vellew) A05E (,_NEI:,;H . Eight Carbom Graphite Tail Boon - J0SE
CN2OTURA  Fast 3-D Hot dog ffy bar paddles (R red, O orange. ¥ yelow) 455E CNZIZGF Ul Light Carbon Ciraphite Toal oo - 16SE
E:E'L;_i :;"r;::: :::E::‘:‘:: ::g::: :i:;_ CN2IZTA Ul Light Carbeon Giraphite Tail Fin Set
E'-"-:_‘-‘I et Y o Hisalet !h:lrlb'. it l'ni'.'-:r.sul !:'-r:.;ul:ul purpile (_h!ll‘ﬂ 1_-Izm Laght Carbon Graphite Tadl l-I-_M-m S-upp-m_'ls
[:é"'iil-"ﬁ E.H;m | exh:ihl.' ool - pﬂl‘plt‘ ':'.H_"ﬁ'!ﬁ ﬁf[mu-uljm]'u.'lbn J-I:I"I-E'l.-i K{uiTler -'F'-nl'!x'hul A.I|||'ru.n||m
CM21ET Machined Thratile Fxtersion - (5375% 4673, TTI6H -puayse I:,ﬁ::;'q mm;ﬁ;;:‘_mﬂ:g];uﬂm:“M"“““"m
CNZIThR 0 snackined servo ano peck OF s, Fulaba parple
CM2L77 UM mnchined servo anm pack O3 pos, SR poarple)
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