e

!
o 1,800%% Main rotor dia. -~ 70-4/5"
: - 310™% ' Tail rotor dia. 12:1/5% '
1,580%% Fuselage 62-3/20" e
2 6,950g Eull-equipped weight | 15.7/50 fiss

~ (Included Jiro)

Eof—8AY Y Iyoy () Engi Hirobo’s Gasoline Engine (20cc)
HGE-20EHH gine v HGE-20EH only

4ch Hsv Radio 4ch. Bsv.




TG, AR, XVv47G-2%, BEVEFFIVELT,
HHBEITIVET,

COAEIZ, BEEE2BCEBORERCEDL, BETELVRTZTR
STV iz, EUGWHEY, BE, BFBRAERXODWVWTHBLTEH
29, ARRRSEBIN, HPFBCLS > THILTTRFI W,

1 ABd, Ar— e LT, X, 820w Yz 2 (HGE-20EH)
HARELT, ARINITEDTT,

HIY oo o OYERERELTIID, x4 vuo—2—dMEACY FF 7V —F26
AL, X, X429 03 VEAVHVFY—EVIEBRICLELI, BEHEDH S, =
= VEHINBIMTEZBELANIZIET 2 EBVET,

KE, T yORBVIE, AV s CRRGAE 2 ROEHER L TWIIIZ &I
WEBLET,

2 # El
x4 vu—42—£ 1800 mn
F—iba—& —£% 310 mn
W& & 1580 mnm
EEEE(zvorgt) 7.0kg
Trov HGE- 2 0EH (£ox—20#v)rzooy)
| ORR B 4ch 54—
24—k 16

3 PNEEE, PHMEACRXROTEREFEHALTOE T,

¥y TRIY 2— CS

FAREHE R PH

2y P AT 2 — SS

‘ 2y BT AT 2 — TS
A FW

R7Y oy Brg.
.

N

— — R n— B R e— =
e - -




Thank you very much for your purchase of our BELL 47G-2. This
manual covers all the items necessary for assembling, adjustment
and handling or maintenance in order to keep your helicopter under
the best conditions and to secure safe and joyful flights. So,
please be acquainted with the contents of this manual and please

assemble this kit according to the description herein.

This helicopter has been developed as scale helicopter and
exclusively for i gasoline engine that has been manufactured by
HIROBO INDUSTRIAL CO., LTD.

To fully display the functions of gasoline engine, main rotor is of
wide twist-down blade and the main transmission is of helical
gears. We are sure that you will be satisfied with powerful flights

in safety.

For handling the engine, please carefully read the instruction

manual of the gasoline engine.

Main specifications

Main rotor diameter ........c000000000.. 1800mm
Tail rotor diameter .....sveeveeecesesse 310mm
Body length ..eeeveeeeessscssencnssessss 1580mm
Full-equipped Welfht seovununsnsnasnsnan T40Kgs.

(including engine)

Engine ...evveeecessocesss HGE-20EH(Hirono 20°¢ gasoline engine)
RAIO sesussswsosssasmanasissnsnssasassss Gch. 5 Servoes A

Scale ratlo s.scissssinispissssomnmonnnass L6

The following symbols are used in the manual and specifications.

Cap SCTEW .eeveesosesossssosscsossssssseses CS
Pan head machine screw ...evoveeeeeeeesees PH
Set SCrew sssssssssssvissnssscsssosisnnese 99
Tapping SCrewW ..cceoscessscsossosssoscasss TS
Pladin WASHEr' csssevsssmsissnnnsusnennmsnoe FW
Bearing .veeececsecccscsoscccecccsnssssesss Brg
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2] A4 7 L—LDOFILT
(2). Assembly MAIN FRAME

ITLR—=F—LNN—MDHILT
.| Assembling Elevator Lever

. . 5¢ ball
ILAR—F—L/N— ¢iﬁ_» M2 x12CS
Elevator lever ?V—V_\ / . o
4 2FW [ P IR Tl e 7 b B
MeFwr\ / D\ & Elevator lever shaft B

M2 Nut 8%

.‘),45
7\\M2:67><787CS
COBAEA AT —LEHEIDEE.

2.
$2.5FW FTRMCEBL THEET.

Elevator lever shaft A

Complete drawing of Elevator

ILR—9—%HE

. M3 XI0
6900 Bearing block B Y3X10CS.
6900Brg. 7O v/ B
Elevator lever T R—% —L/\—
Main frameR X 1> 7L —4R
Brg. LF 1060

3

Cement

|, TLR=—F—L/—

2. TL— LEAEZIMREOEMEEA A
LiylarOBEIT. OFY—%
AT, &5IZT YUY EHATR
ﬁfﬁ@viToLt#aT\mi
HIZLTHEET,

3. &% (Brg.) SMEHEHLES ¥7
FEBLTARL., BTOYZAT
nws LTHEET,

Shaft lock > +7tnvs
606 Brg. holder 606Brg. x5 —/
No.1 Shaft gear E—#¥v+— /

EyFL/iA— v 7
R Pitch lever shaft
Fy—7L—LA

Upper frame \

Elevator lever

Firm tightening of each
component at the frame
section is to be performed
when building an engine in
the frame after assembling
and mounting the main ®
transmission and their ®
gears. Therefore, firstly,

temporarily tighten them.

Centering and alignment of

each bearing are performed

through the shaft. After

that, lock the bearings

with a locking agent.

SUFPRT—LTL—FD
_/Radius arm plate D

g

» 02z x> ,x—Cross member
e N A )
h9 9 —F+—Assy. Counter gear Assembly

AArFL—bL Main frame L

M3 X 10CS

M3 X10CS

4
2 e

/

/ /M3 x10CS

10X 12X6.571 5 —
10x12x6.5 Collar
F—t0O

—7—3 3 Assy.

M3U Nut
M3UF vt

e - / Auto rotation Assembly
®
B -
M3UFw b R Main gear
M3U Nut LA M3 XI6CS
q NG
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4] Xk A4S +—S DI T
(4). Assembly of STAY. MAIN CHASSIS

Y—RKeIL A

FynN—7L—L
Upper frame \

7o gL
Front stay L

Wood piece

E32)
=\

AFy F7y b/ F
Skid foot band

Servo mount A

U —%#R

/ Rear stay R

)

Engine

b sl e i Bl

H—RITI A

N ﬁ
® ||

mount C

(ESN

Servo mount A

Y —%HEL
Rear stay L

M3 x10CS
J(EROHWCSET~T
M3 x10CSTY)

All the CS which are not
specified are M3x10CS.

)
V) | |
¢ )
vaun | ‘ l N e
/ e || Main chasis
MLUT vk / |
/ A £ @\\LV)
eadra Loy /) ) N\
Skid foot / L/i: M3UF v b (BADT Y FET<TM3UF Y b TF)
ke oy All the described nuts are a M3U nut.

1. Mount a wooden member after assembling
the cabin.

2. It is better to temporarily fix the
engine when mounting an engine mount.

3. It is necessary to carefully perform
the alignment of the transmission at
this stage of assembling. Namely,
align the lst shaft and the counter
shaft with the main gear shaft (main
mast) .

N

EMEIFrECE

77,

 ENESRY S

CrERIEHLT
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. ZOORILERRE T,

LEZRICITA >

HAIL Thodp & BT

ERfT L &aT>
R R B o O
Tyl ardis

TEC(RLELHY

5T, AL F (X122 RF)
BAEROICE—# YLy —2
DOFEHLETHELVTL 25

T ———————
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6] T2 DA H
(6). Built-up of ENGINE

oy M3UF vy b
M2+t FM'——BU =

I U R YL b RAR—Y—A
Engine mount spacer A

$ 5FW

\\ 5 -

M3U Nut ‘. ﬁ

M3UFy r/,//\

IM5 X 1573 &AL A %\MZLS

| [M5x15 hexagon
gEEW OO

M5 X 205X EAIL b
M5x20 hexagon head bolt

\FL—=2 B
Brace B

M3 x10CS ,

|
| - M3U Nut
| =
e b 2R—H—B
Engine mount spacer B
M2+ v b M2Nut

/
M5 xi0xgsLt/ /
M5x10 hexagon bolt

i /
$ 5SFW/ /¢ 5K—=L

/B¢ ball
o
ahal
M3 x16CS/

/

M3 < 16CS

HGE-20EH
HG

L ILoLvyL hCLLERA

(To be mounted on eng.
\ mountC

I ULy bACERA

/M2 x10PH
3X 4X3.505—/ @

3x4x3.5 Collar
IXE5EX6AF—/

- d /)
</ / r

To be mounted on eng.
mount A
Lever of L type

T2 FBIZEAT

3x5x6 Collar o
M5 X 10 BRI b&

A 2l Y 5~ N
/D | ° A &
M5x10 hexagon bolt /& / //g//a [

Mg sk M2
¢ 57— $5ball

Control lever receiver 2> b 0—JLL/X—BHE // o /7 2. ‘ C( M2 x10PH
M3UF v b (o I
M3U Nut VARV
3x5x6 Collar3 x s x 6 75—/  \M3x26CS
3X 4X3.505— /3X5XB6HF—  \3XA4X3.5HT—
3x4x3.5 Collar 3x5x6 Collar 3x4x3.5 Collar
For engine, please be acquainted with it
by carefully reading another ins truction ILULEERORBLEBEEEES
manual of the engine itself. After that, BESh. BECEAATTE L.

build it in the helicopter.

To be mounted on eng.

mount B
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O—4—~v FO#BHEILK
(8). Assembling Drawing of ROTOR HEAD

AREFAY—DING L RRREEFTAHF—TL—F

DX AHBIZL > THEELTT IO (R UAKB (5™ TF)
@NF AR By FILFRFLTHES,

Adjust the balance of the stabilizer by controlling
the screw-in depth of the stabilizer blade. (the
screw-in depth is about 35mm).
(NB: The balance adjustment should be performed
with the rod ends removed.)

s | 5 M2 X907 +ZbayF
@ M2x60 Adjust rod I B TEIEN, M2 x 90 Ajust rod

|
ILR—F—Ls—~ H

: l
To aileron lever \ |

. |
TaAvLA—~ \ i

To elevator lever 3

O] ZF7L—FD/R5  XAE \
(9) Balance Adjustment of BLADE (A4 Y RUT =)

BIEX 3RS
29~3¢

o
0Make by your self or purchase Hole of 2mm of 3mm dia.
1L.20E7 /8
® \<1.2¢ Piano wire <= ! ;
Thread so‘lderg Hammer >

RNH JL—F
(RE A b Blade
ELWh3)

<5 Anvil \
RURDEIICEBNT VALY, SH5IIABEEZEDLETELE, N5 A% E-5T7L— FOES
HEELTCEEET,
XBERBOGH (L7 v ¥ Y FHBD-D) 2 L THETT,
Secure the balance in weight as shown in the
illustration. Then, secure the center of gravity and
the balance by placing it on a round rod for perfect
adjustment of the blades. And please distinguish the
blade end from another one (for easier tracking
adjustment). .

—~ 10—
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(10). Assembly of TAIL TRANSMISSION

M3UFv b
M3U nut
F—ATL—FRALFT—(R)
Tail biade holder (R)

Ut b

M3U nut

5¢ ball

2 XI0P H

3X5BSHT—(#HmH)

M3x5BS Collar (lubricate)
Brg LF3—6

F—ILEYyFTL—}
Tail pitch plate

z>

NT =g 2

F—ATL—FRF—(L)
Tail blade holder (L)
3 X16CS
<% M4 X45SS
2 XI10PH / %z\/\ g
/ﬁﬂ@ A ﬁ

:\/_ FREAN
Br — 9Bearin
@ gSS-3—9 gSS?—/
p3IFT v P
- 7X1BS#HS—
E"ECR”—?*, 7 X 7 BS collar

¢ 3 plain washer
Bearing CRT 4-9

Tail housing

T—LEYFTL—F R by

Tail pitch plate stopper
Ay FT>F

Rod end
FT—idb By FE s

N

4

Needle pin

Tail pitch hinge

1=
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(13). Assembly of BODY FRAME

M2 X 8PH

F-15 7N)L4
F-15 Balsa

>
R

M2.7x8 Wooden screw
M2.7X 8 K+

832

F-14 /x4

F-14 Balsa |

M2.7x8 Wooden screw
M2.7x 8 K%<
/‘ﬁ\

M2 5y b
/7| head of CS.) N / M2 Nut
/ | M3x22CS \ &
/ 4 (CSmEEit

’g BALL£T)

LA
Wood piece' ¥~
A

3

|
?W

M2.7x8 Wooden sc!:r
M2.7x 8 kx> N

/

| BARERARE L D& bbtFE
DEBIZEY FLET,

2. B CIIBFRRELDES
bEELTAY FETTHTTFE L,

3. IRTOBRMARBEDH Y b 5ES
T B2ELZT.

¢

M2.7x8 Wooden screw
M2. 71X 8 K%< |

Set the body frame in a position through
truing it up with the drawings.

Please cut off the molded parts after well
truing up with the corresponding parts.
After all the mounting holes are drilled,
begin painting. ‘
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1) LA —5  (14). LINKAGE

o= A M2 X607+ 2 by ¥ 5 -
M2x60 Adjust rod *
LINKAGE A M2 X657 <+ R bOy K ‘}6‘/:/6
M2x65 Adjust rod 4

M2 X807 +R +OYF
M2x60 Adjust rod

M2 X407 %2 b0y K 7 t/_;;#_j_
M2x140 Adjust rod S itch servo
N Ght
Solder %
{ M2 Xxli6Oy Fx2
£ M2x16 Rod screw
T’*/'VZFFI"/F N T
BS /<1 THith M2x140 Adjust rod Solder
BS pipe reinforcement BS /<4 TS el
(Throttle)
reinforcement Hi to
-

M2 X557 2+ X b Oy F .,d
M2x55 Adjust rod xx /
i o) .

X > ?
?\"Q%/V/zx% M2 X407 +2 by ¥
djust rodM 2 x 55\

A b M2x40 Adjust rod
\’ r 3

: ="V 7
Aileron servo % AN 0
IJM:!‘/*)"—?E/ 7 &
i L <
< \ R N M2 X607+ R O F

(242 22)
(Timing)
Lo

™ & M2x60 Adjust rod

\\ ) .

| ILR—%—H—% s N
Elevator servo E 2 2 x
\\ < ] T aLH—%
. -
x~ Engine control servo f

"L Z¥—4—iK
.
oy

) 4 —<B LINKAGE B Rudder servo - é
ﬁ — — i
s Right Left
o —K V=1 %
Aileron servo - —
Right Left !
5
" ILR—F—H—F i B
Elevator servo .« = vvFLofiE

e Forowaed Pitch Low position

Lo
—

IHi

20°
Lo Hi : 3
‘— —’ Pr ‘_

20 v bIVERGE
~«Throttle slow position

i I 1 e (R ;
Engine coiitTol servo EyFY—iR
Pitch servo

e B
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(15). Finishing of CABIN

fil (AFRNERET~TM2X 8PH. M2+ v . ¢ 2ZFWTT)
i (All the screws in this illustration are M2x8PH, M2 Nut and 0 2FW)

g

|

f

M2 X 8PH

TR
g,
e

ﬁ_

_ 16—
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(16). Assembly of FUEL TANK and Mounting of ACCESSORIES

?\
q

Use fuel pipe which is of gasoline Cut off upper and lower dammy tank
resisting material. with frame left by 5mm or so.

/

////

e

/ Dammy Iank
i—%5y

< M3 Claw nut F%: b

§> M3y A5+ b \%;FL_‘Fﬁll\

f = —_—
| Cement the upper
i Nt TR — 0 ) EE and the lower togeth
g ATHOMTTFE L, L __~Cement — ; o
: ,//\/ ~" Tighten each pipe of (Ez=LFREXT1V) ] L e BHF 22
5y joint with the thread Vinyl adhesive . ttee froe oo

BS Pipecut
BS/X17hvy b BEHIIDBIESTI—-9>0D

L ETEADETT AL,
Align the corner of fuel tank wiht

R & Ly the groove of dammy tank
i FrT~ -4 W R
Air Purge " To caburetter *3;7\'-—7/7 EBENYELTFE L,
e . Dammy tank cover (E¥NZEF = v 7 &)
/: Cut a long groove
Fssl Sapply porT Ty — } . (For checking a remaining fuel)

Filter

. FI-$v52F—R
Dammy tank stay R
i A e B

" Dammy tank stay L

8 3FW
M2.6x 6TS

ol

i

e ————

|

i
|
1
{

gew

s
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BALANCE ADJUSTMENT OF ROTOR BLADE

Main rotor blade

The main rotor blade rotates at high speed. So, if complete balance is not secured, poor
ruddering and/or vibrations may be caused to be present. Therefore, obtain complete
balance of the main rotor blade.

First of all, place a round pencil or a mast on an even table or so. Then, put the two blades
on it. Under these conditions, roll the pencil or the mast to look into the center of gravity
of the blade in the length direction. Then, mark the center of gravity with a pencil or so.
Check that the center of gravity of the two blades is located at the same position.

If error more than 5mm is caused, make an opening of 2mm dia. at the tip or the root of
the lighter blade and caulk a thread type solder in the opening to true up the centers of
gravity of the two blades.

Next, adjust the balance of the weight of the two blades. At this time, use a blade
balancer to secure complete balance of the blades.

Tail rotor blade

As the tail rotor blades rotate at the speed of 4,000 to 6,000 rpm., secure complete
balance of the tail rotor blades by the same method as that for the main rotor blades.

Protection of the blades
As the weight balance of the blades may change to the humidity content in the air,

cover blade surfaces by stick plastic film to protect it from humidity. Do the same
in the tail blades.

Coloring of blade ends of the main rotor:

It is impossible to adjust the tracking of the main rotors if it is not possible to distin-
guish the tracks of the blade ends of both right and left blades. So, provide the blade
ends with a distinguishable color tape.

Adjusting the pitch angle of the main blade

Turn on the transmitter and receiver. Set the engine control trim to INTERMEDIATE
(idling position) and set the stick to the lowest position.

Next, hold the stabilizer bar with your hands to keep seesaw horizontal. See if the line
connecting the front edge with the rear edge of the blade section is parallel to the
stabilizer bar when observed from the end of rotor blade. If not parallel. adjust the rod
(from the inside of mixing arm to the blade holder) so that it may become parallel to
the stabilizer bar. At this time, the blade pitch angle is zero degree.

=99 =
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Adjusting the maximum pitch angle

The maximum pitch angle may change to the engine output and the kind of fuel to be
used. However, it is normal that it is adjusted to 7 to 8 degrees. Usually, measure it by
a pitch gauge. Actually however, in case of the mixing arm for 60 class, if the distance
along which the swash plate slides and moves the mast vertically when shifting the engine
control stick from the lowest to the highest is 10mm, it is considered that the maximum
pitch angle is set to about 8 degrees.

Adjusting the tail rotor pitch angle

The following description covers the adjustment of the tail pitch when the mixing

prop for helicopter is used. ( Please refer to the instruction manual of the transmitter).
Set the knob for tail mixing adjustment , of the transmitter, to the intermediate posi-
tion and set the engine control stick a little upward from the mean point. (Hovering
position). At this time, check that the horn of the rudder servo is located at the neutral
position.

Loosen the screws of the tail pitch plate stoppers and shift the pitch plate so that the
pitch angle of the tail plade may become zero (0° degree) with the engine control stick
lowered to the lowest position.

Adjust the length of the rudder servo horn so that the tail rotor may move by 35 to 40°
in either direction when controlling the rudder control stick in each direction with the
engine control stick set to the hovering position.

CHECKS AND INSPECTION BEFORE FLYING

For the center of gravity :

The center of the gravity is to be so located that the skid pipe may be a little inclined
forward from the horizontalness when holding the stabilizer bar by your hands.
Never locate the center of gravity so that the skid pipe m5y be inclined backwards.

Checking each point before flight

Adjusting the blades and tracking

Supply fuel in the tank. Check that the engine control lever of the transmitter is set
to SLOW position and the trim lever of the transmitter may be set to IDLE position.
After that, start the engine.

After the engine starts, firmly hold the rotor head and step on the skid. Then, race
the engine with loud roar two or three times. At this time, if the head tries to rotate
strongly, the clutch is completely engaged.

After the meeting(engagement) of the clutch shoe is checked, gradually increase the
rotation speed of the engine. At this time, if the tip ends of the main rotor can be
doubly seen when the helicopter is going to land off, distinguish the color of the two

. < [




rotors to see which blades is higher than the other. In this case, screw in the rod end
of the rotor rod of a rotor which goes undersides. Through these procedures, adjust
the two main rotors until they can be seen single.

After the tracking adjustment is completed, slow down the engine for idling and check
the pitch angle is zero (0° degree). If not so, adjust by screwing in the rod ends of
both rods by the same turns.

ADJUSTMENT OF FLIGHT

After that tracking adjustment is completed, begin to adjust the trims.

First of all, for the beginners, bend both ends of aluminum pipe or bamboo and mount
them to the landing skid by vinyl tape or the like to prevent the helicopter from barrel
roll.

Adjustment of each trim

Gradually increase the rotation speed of the engine to float the helicopter body by
10 to 20 cm from the ground level. If the helicopter moves forwards or backwards,
use an elevator trim for correction. Or if the helicopter is inclined in the right and left
direction, use the aileron trim for correction. For the rudder, use the rudder trim for
correction, too. Adjust the length of each rod so that the hecliopter may be floated
with the trim lever set to NEUTRAL.

SAFETY MEASURES FOR R/C HELICOPTERS

Now, you have assembled your KIT with your heart and skill, To ensure comfortable
and safe flight of the helicopter, please keep the followings.

(1). Selection of flying yard .
Select as wide and vacant flying yard as possible. And select a flying yard that is
free from any transformer substation, high-voltage electric wires, and/or buildings.

(2). Cautions before flying )
Check if the R/C unit is actuating without fail before engine starts. Check all the
screws, nuts and /or linkages to see if they are loosened or not.

(3). Cautions for flight
When you begin to operate your helicopter, pay attention to the neighbors. Please
never let the people approach to the helicopter. Please do not fly your helicopter
on or over houses, trains, and cars, power-transmission lines, and warehouses of
combustible matters. If you find that the output of the helicopter is lowered,
please immediately land it on a safe place. please never let childrens or viewers
approach to the helicopter.

(4). Check the screws and nuts or bolts to see if they are loosened or not.
Please pay attention specially’ to the rotary parts of the rotor head. |f you should
find a loosening or a rattling, immediately give complete adjustment before flying.
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