aba.

DIGITAL PROPORTIONAL
RADIO CONTROL

~_ FUTABA
8 FUTABAcow

Thank you for purchasing a Futaba digital proportional radio control set.
Please read this manual carefully before using your set.

FEATURES

The PCM FP-6NHP is a 6 channel PCM proportional radio
control set for helicopters the transmitter has been re-
designed in pursuit of easier operation, as well as newly
designed sticks for smooth and positive operation. This
PCM system feature servo hold & fail safe function, servo
reversing switches, aileron and elevator dual rate, throttle
hold, pitch control trim, idle up, high & low pitch curve
trimmer, and other innovations based on the opinions of
many RC helicopter modelers.

TRANSMITTER FP-TENHP

® An inverted flight ON/OFF switch is provided. The pitch control,
elevator, and rudder servos are reversed for inverted flight when
this switch is set to ON, inverted flight is then extremely easy

® Reliability substantially improved by assembly of the PC board by
industrial robot.

® Serva reversing switch, Servos are reversed by switching this switch.

® Ajleron and elevator dual rate function. Steering angle can be
arbitrarily set by switch and trimmer.

® Easy-to-adjust two-knob revolution mixing. Throttle = pitch con-
trol = rudder mixing.

® Pitch control trim knob. Since a steering angle of about 30% of
the pitch control servo can be trimmed, the best pitch can be set.

® Throttle hold switch and trimmer for auto rotation.

® Idle up switch and trimmer. Since the rotor speed can be held even
when the pitch is lowered, more perfect maneuvers are possible

® New onechip micracomputer allows setting of the fail safe func-
tion with one touch, Development of an automatic transfer system
eliminates setting of the fail safe function at each flight and im-
proves safety.

® Builtin power error backup circuit. When the battery nears the
completely discharged state, an LED flashes to indicate that the
memaory circuit {fail safe function) is not operating.

® High & low pitch curve trimmer. Since the high side and low side
of the pitch curve can be adjusted to the best position, pitch direc-
+ion operation is easier.

* Rate gyro output can be switched by channel S switch(GEAR CHS).

# Throttle ATL. Adjustable throttle limiter type throttle trim.
Since the high side is not changed even when the slow side is
adjusted, linkage is extremely convenient,

® Newly designed open gimbal sticks operate smooathly and positively.

allows adjust of the operating feel of
the stick lever.

® Nonslip adjustable lever head allows adjustment of the stick length
as desired,

® RF PC board inside module system.

® Transmitter has been re-designed in pursuit of easier operation,

® Easy 1o read square transmitter battery voltage level meter.

® Excellent radiation efficiency, strong 8-stage telescoping antenna.

® Hook is provided as standard, Operation is easier if the transmitter
is hung from your neck by using the optional neck strap.

RECEIVER FP-R116GP

® High performance and high reliability miniature PCM receiver. The
perfect receiver for radio control achieved by the

of the newest microcomputer technology.

® Miniature PCM receiver with builtin high-speed one-chip micro-
computer. Extremely resistant to-adjacent band and spark naise
interference.

# Computer serve hold function eliminates cperation when a dead
point is passed, etc.

® Computer fail safe function and battery fail safe function imprave
safety substantially.

# Error lamp display allows checking of the receiver operating state

® High sensitivity design with RF amplifier.

® Ultra narrow-band ceramic filter and PCM system increase resist-
ance to adjacent band interference,

® Connectors use plated pins that completely eliminate poor contact.
The plastic housing has been specially designed to aid in.
Reliability against shock and vibration.

SERVO FP-$128/S130/$131S

® The 512B uses a skew motor. Even one trimming step is faithfully
foliowed by a skew motor that aispiays a performance near that
of a coreless motor. Since the output tarque is 3.5 kg-em (max), it
can be used with almost all models.
Operating speed is 0.24 sec/60°.

® The $130 is @ small, waterproof servo using a high quality five pole
motor, Operating torque is 4 kg-cm and operating speed is 0.24
sec/60”

® The 51315 is a high torque and high speed servo using the highest
quality coreless motor. It is a § kgem operating torque, 0.22 sec/
60° operating speed waterproof type

® Mew indirect drive potentiometer improves vibration and shock
resistance and neutral precision.

® Futaba low-power custom IC provides high starting torgue, narrow
dead band, and excellent trackability.

® Fiberglass rei PBT (polybuty molded
servo case is mechanically strang and invulnerable to glow fuel,

® Strong polyacetal resin ultra-precision servo gear features smooth
operation, positive neutral, and very little backlash.

® Fiberglass reinforced epoxy resin PC board with thru-the-hole
plating improves serva amp vibration and shock resistance.

® Thick gold plated connector points ensure positive contact and
improve reliability against shock and vibration. The housing is
polarized to prevent reverse insertion

® Special pad bushings simplify servo installation and have a high
vibration damping effect.

® Six special adjustable splined horns

SET CONTENTS AND RATINGS
’ . o

re subject to priot notice.)

FP-BNHP

Transmittar FRTENHP x 1

Receiver FP.RTIBGP x 1

FP.5128 x 4/5130 x 4/51315 x 4

Battery charger, Frequency flag, Spare horn.
ounting screw




Transmitter FP-TENHP.
Operating system

ilaron & elevator du
h-mau-re..mnnn-
, 53MHz band

requency : ;C
ant LDV Micsd narary (NT-8LP)
230mA (st 9.6V)

3
Modulation

Current drain

Recoiver FP-R116GP.

Recalving frequsncy
inte frequaency

squirsmant

2MHz band/E0MHz, B3MHz band
2
4.8V Nicad battery (shared with

servo)
Current drain : 24mA (4.8V reception)
in

Waight
Rocaiving ranga

When FP.TENHP used.
(At the best radio wave cond
of environment)

TRANSMITTER FP-T6NHP CONTROLS

{13 Revalution mixing dawn knob

(14 Revolution mixing up knob.

29 Inverted flight ON-OFF switch.
P

Twosuek & RRsAsA SN dervS

Servo FP-5128/5

: + pulse width control, 1.6204SN
‘Cparating angle 1 One sids 45-<or gra {including trim)
1 4.8V 106V
maent
Currentdrain  : 6.0V 8mA (at idle)
- (FP.5128) (F

48.7 oz-in (3.5 kgrem)
0.24 soc/:
1.59x0.78x1.59 In

24
:1.52x0.77x1. 38 in

30)
556 onin 14 kgem)

(FP-51315)
3898 orin {8 kyem)

{Tienos x1391n

(40, (38
: 187 ox (53g) 1.47 0z (429)

Welght

:1.76 6z (5061

Battery Charger FEC 8814).

Inoutvolmas  : 120VAG 6OHE
- slid 50mA

Rk RV Bma

Receiver Sarvo Nicad Battery NR-4J

Voltage : 4.8V 4/500mAH
Dimaensions 2.0 x 2.28 x 0.58 in (51 x 58 x 15mm)
Waight 3 34 oz (95g)
Z]) Antenna
—— 20 Carrying bar

(16 1dle up wmh——l e

(2 Etevator
dual switch.

18 Level meter——

(19 Manitor lamp.

200 Neck strap bracket
@) Throttle trim
lever w/ATL:

(] Rudder

@ Rudder,

(3) Throttle
& pitch

&) Pitch control trimming knob (CHE)

(5) CHS switch (rate gyro output switching)
(|5 Throttle hold switch

(0 Aileron dual switch

(8) Elevator trim lever

switches.

e
@4 Panel caver Y e
L 5 @) Transmitter
(1) Power switch 7 Aileron (28 Charging jack Nicad battery
: trim lever NT-6LP
(1) Aileron Fig. 1
23 Nonslip
adjustable ) Battery cover.
lever head
The servo reversing switches are assumed to be in the normal position in the 7 Aileron trim lever  Aileron rimmer.
description in this saction. When the reversing switches ara in the revarse posi- & Elevator trim lever Eievator trimmer.
tion, serva operation is the opposita of that describad hare. i SLOW /‘\(' "-\_\H:GH
Aileron Aileron operation type trim lever. It operates as a / \
@ Elevator lever only when the throttle stick is at N
@ Throttle the SLOW side as shown in Fig. 2. This N
(&) Rudder Ru lever s exusmely convenient during L
(5) CHS switch (CHS) F!au avro omum switching or landing gear opera- linking, etc. because the HIGH side of T8N0 | oement
the throttle position doss not change by throttle by throttie
® Pitch control trim m (CHB, even if the SLOW side is adjusted, i | wtick
Thit it the pitch control servo fine adjustment knob. About 30% of the Total traval Fig.2

total serva travel can be adjusted and set. This kaob is used in hovering and

other fine adjustments.

Throttle serva



10 Rudder trim lever  Rudder trimmer.
11 Aileron dual rate switch
This switch turns the aileron dual rate function on and off. The upper posi-
tion is dual rate OFF and the lower paosition is dual rate ON. The steering
angle is set with the trimmer [4 on the trimmer panel.
12 Elevator dual rate switch
This switch twrns the elevator dual rate function on and off. The upper
positio: dual rate OFF and the lower position is dual rate ON. The steer-
st with the trimmer 3] on the trimmer panel.
g down side ratchet knob (down side knob)
14 Revolution mixing up side ratchet knob (up side knob)
* These knobs adjust the pitch control = rudder mixing amount. The mixing
amount is approximately 0 to 70% at both the up side and down side.
The mixing amount of the low side from the hovering position is adjusted
with the down knob 13 . [Hovering position is 1/2 throttle.)
The mixing amount of the high side from the hovering position is adjusted
with the up knob 18 |
This is a mixing device for cancelling the reaction torgue of the main rotor
and is said to be the mini- HIGH -
mum mixing necessary for L
helicopter flight.
® The function of the revolu-
tion up side knob H and
revolution down side knob
13 from the throttle stick
neutral position can be ad-
justed individually.

Mixing can be adjusted
over this range with the
revolution mixing up
side knob 4,

Throttla stick  neutral
position s 1/2 throttle,

Mixing can be a
over this ran with the
revolution mixing down
side knob |1 .

Fig.3 LowL,

15 Throttle hold switch
When this switch is ON, the throttle servo stops at the position set at trim-
r (2] on the trimmer panel and only the pitch serve is operated by the
throttle stick. This is used at suto rotation dives. When this switch is OFF,
the throttle and pitch control are mixed. The switch is turned on when

_ pulled forward.

16 Idle-up switch
When this switeh is pulled forward, it is turned on and the throttle servo
maximum slow position is set to the position set at the idle-up trimmer

3 on the trimmer panel,
If the idle-up switch and throttle hold switch are turned on at the same
time, the throttle hold switch has priority.

17 Power switch The upper position is ON.

18 Level meter  This meter indicates the transmitter battery voltage.

13 Monitor lamp
When the power switch is se1 to ON, the monitor lamp lights and the level
meter pointer deflects.

# The monitor lamp goes out for a moment when the power switch is set to
OMN. This is because data is being transmitted. The lamp goes out once
every 60 seconds so that the automatic transmission of the fail safe data
can be monitored.

* When switch (8 on the trimmer panel is set to ON and switch (4] is pres-
sed, this lamp goes out and data marumanmn can be monitored.

* When the battery nears ge (when the i battery is
discharged), this lamp flashes to show that the fail safe memaory circuit is
Ao oprating.

0 Hook Metal hook for the optional neck strap.

2l Antenna Strong high load antenna. Extend the antenna to its full length
when using the transmitter.

0 Carrying handle

_ Use this handle to carry the transmitter from place to place.

1 Non-slip adjustable lever head
The length of the lever head can be adjusted to fit the operator.

Adjust the length of the lever head to fit your hand before using the
transmitter,

Lover head A —— Laver head &
Unlock lever heads (A and B |, by turning them in the arrow
direction, and adjust the head to the mest comfortable length
and lock the heads by turning them in the direction opposite

the srrow directian. Fig. 4

(4 Aileron dual

TRIMMER PANEL (2Thvotte ol

7|Piteh curve high [8llnverted flight high [Clinverted flight FS

[9FS (Fail Safe)

rate trimmer  side Ui(nnl side trimmer (Fail Suh} switch set humn
ouaL pifcu FAIL SAFE
-Tnn— culive SET
! INVERTED
| AlL o u g msn
RIGHT F’ g su
. ' 3 "
- '
Lert HORMAL
_Efv Lou,\ LOw
oY eemm——.
:1__le|m|m mixing 3ldlewp [5Elevater dual |&/Pitch curve low [Allnverted ﬂlw low (EFS (Fail Safe) Fig. 6
direction switch trimmer  rate trimmer  side trimmer side trimmer set switch

[1] Revolution mixing direction switch
When the main rotor rotates clockwise, set this switch to the RIGHT pasi-
tion. When the main rotor rotates counterclockwise, set this switch to the
LEFT position, {The opposite may also be true, depending on the linkage.)
2] Throttle hold trimmer
This trimmer sets the throttle servo stop position when the throttle hold
switch is set 1o ON, The total travel can be set.
‘3] Idle-up trimmer
This trimmer is effective when the idle-up switch is set to ON. It sets the
throttle servo maximum slow position. The idle-up amount can be set as
shown in the figure.

o HIGH
£
H
-
E -
H
=
MaKéllfg Throttle stick oparating angle

The throttie serve idle-up amount can be set over
this ranga with the idle-up trimmaer,

Fig. 7

[4]Aileron dual rate trimmer
This trimmer adjusts the aileron travel when the aileron dual rate switch is
set to the ON position. The aileron travel can be adjusied from 40% to
100% of the total travel. When the dual rate switch is set to ON, the serve
throw can be set to an arbitrary angle smaller than when the dual rate
switch is OFF (normal] as shown in the figure, Use the throw matched to
the aircraft and the maneuvers to be performed.

Dual rate switch OFF

Serve throw

N Stick deflection

When the dual rate switch is ON, the servo
throw can be adjusted within this range with
the dusl rate trimmaer.

[5] Elevator dual rate trimmer
This trimmer sets the elevator travel when the elevator dual rate switch is
set to the ON position. Itz contents are the same as those of the aileron
__ dual rate trimmer,
|6] Pitch curve low side trimmer
This trimmer sets the low side throw of the pitch control servo when the
throttle stick was operated.
| 7] Pitch curve high side trimmer
This trimmer sets the high side throw of the pitich control servo when the
throttle stick was operated.

2 Panel cover
To operate the trimmer panel switches and trimmers, open this cover
a5 shown in the figure,

Open the cover
by pulling it up-
wards.

Place your

fingars hare. Fig. 5

Pitch control servo total travel
The low side throw of the -
piteh control servo con be
set within this range with
trimmer §

Piteh contral
servo throw

| The high side (mow of the
/r piteh centrol can ba

sot within this .np. with
trimmer 7).

Throttle stick
operating angle

“n]
Pitch control servo

Fig. 8

8 Fail safe set switch
* When memaorizing the fail safe position of easch servo at the transmitter,
set this switch to the SET position.
® Normally leave this switch in the NORMAL position.
9 Fail safe set button
® This pushbutton switch is used when setting the fail safe servo position at
the transmitter,

Fail Safe Setting

= When switch 8 is set to the SET position and this button is pressed, the
positions of the servos the instant the button was pressed are memorized
and sent to the receiver,

# Since this data can be sent automatically once every B0 seconds thereafter,
this button does not have to be pressed at each flight,

® When this data is being transmitted, the monitor lamp goes out momentarily
and transmission of the data can be confirmed,

* To prevent erronecus setting, set switch 8 to the NORMAL position at the
end of one setting,

® When the receiver receives interferring signals or strong noise continuously,
it enters the fail safe state and the servos move automatically to the posi-
tions previously memorized with the fail safe set button,

® When the noise or mt!lfuuncu ceases, the fail safe function is reset auto-

ically and can be

Inverted flight low-side trimmer

N
g Inverted flight high-side trimmer
‘€l Inverted flight FS switch

® The inverted flight function can be turned on and off with the (C) inverted
flight FS switch on the trimmer panel.
* INVERT: Inverted flight function ON
INH + Inverted flight function OFF
® When the C switch is in the INVERT (function ONJ position normal flight
+= inverted flight switching can be performed with the H Inverted flight
ON-OFF switch at the front top corner of the transmitter,
* When the 3 switeh is pulled back, narmal flight is selected. At this
time, the pitch can be adjusted with trimmers & and (7] as usual.
When the @ switch is pushed forward, inverted flight is selected, At
this time, the pitch control servo, elevator servo, and rudder servo are
reversed and the pitch control servo low-side and high-side throws can
be adjusted with trimmer A and 8.

e e
When the C| inverted flight FS switch and 3 (Inverted flight ON- 1
OFF switch) are switched, the (A inverted flight low-side trimmer H
and B inverted flight high-side trimmer operate the pitch control H
1
4

servo {servo connected to channel 6 of the receiver) as shown in the
figure,

S

[Can e adpated an wet
e T ra e i
W

an b wpaied ans ws
o A g v v

the & wrech 4
S VERT ot et

back (INVERT QFF)
|NGRMAL FLIGHT

Fig. 10

Whar e © wnch i
e INVERT posctooes st
1o o puted
Forwd (VAT ON)
IINVERTED maurl

P
PCM Proportional HOLD Function

# HOLD is a function which stops the servos at the correct position
immediately before the erroneous signal was received when the receiv-
&r cannot receive the signal from the transmitter correctly for a short
time.

* When the signal are received normally, normal operation can be re-
sumed and flight is not disturbed. This is said to be the greatest
feature of the PCM system.

P
PCM Proportional Fail Safe Function

# FAIL SAFE is a function which moves the servo of each channel (for
example, engine slow, etc.) to a position preset on the transmitter
when normal radio waves are not received by the receiver from the
transmitter for a long time {one second or longer). (When not set, all
the channels are set to neutral at fail safe.)

® When the of the i antenna is ch d or the inter-
ferance disappears and normal radio waves are received, the fail safe
state is released and operation can be resumed.

( PCM Proportional Battery Fail Safe Function

® The battery fail safe function moves the throttle servo to a priset
position as set by the fail safe function and alerts the operator to the
danger when th is only a small amount of power left in the receiver
Nied battery, {If not set, the throttle servo will be sat to medium slow
automatically.)

# For a description of the battery fail safe setting method, see the fail
safe setting method item.

# To release the battery fail safe of the stopped throttle servo, lower the
throttle stick in the slow direction, When the throttle stick nears
medium slow, battery fail safe is released and the throttle servo can
be controlled for 36 seconds. Since battery fail safe will be set again
after 36 seconds, quickly land the aircraft.

L "y

5 Servo reversing switches
Using the servo reversing switches
# The left side of each switch is the normal pesition.
® The servo reversing switches reverse the direction of operation of the
181v0s,

Throttle serve
reversing switch
RAudder servo
reversing switch

Elevator serve

revarsing switch
Aileron serve
reversing switch

NORM — Narmal
REV — Reverse
After linkage is complete, inspect the servos. If the direction

ation of the k lever and the direction of operation
& servo are opposite, switch the appropriste servo reversing _
switch, Fig. 11

% Battery cover
Remave this cover when
S

Aemove the ou-
tory  cover,
pulling it in m-
arrow  direction
while  pressing
downward,

Fig. 12




@0 Transmitter Nicad battery NT-8LP

The tension of the stick lever spring can b adjusted. @ Charging jack Battary charge jack for built-in Nicad battery.
*CHARGING Eor TRANSMIT- ACA1TV_ Fig. 14
n . TER AND RECEIVER NI-CAD 7
When these scraws are re- Ten AND

moved, the back cover can
be removed. Recharge the receiver and

transmittor Nicad battaries  Battery Chargar

Type FEC8B(4)

# The tansion of tha spring ot shown In Fig. 14 Leo
can be sdjusted by re-
moving the smitter Naotes:
back cover and turning 1) Firse, connect to TX Nicad and red
the screw for each stick. lamg goes on.
et the sorings for the 2) Then connect 10 RX Nicad after con-
bast stick feal necting, L, E, D, changes color from g
nish red (orange) which in- | Cherging

red ta gr
dicates that both TX and RX Nicads
are being charged,

In case of separata charging

Alleron Rudder Ry oo
RX Micad — Gr
-z TX Nicad - Re:
= Connect the charging plug of the FBC-BB charge 1o the transmitter charg-
Elevatar ing jack, connect the 3P connector of the FBC-88 1o the receiver Nicsd
battery (NR-4J), and plug the FBC-8B to a 117VAC outlet as shown in this
figure.
[u]  The Receiver battery can be used about 10 times at 10 minutes per flight
When adjusting the aileron, between recha
and slevstor  the " fnsi  Charge the batteries for about 15 hours. When the set is not in use for
™ some time, repeat discharge and charge twe 1o three times before use. (If
Use 8 small Phillips r the batteries are not used for a long time, their capacity will go downl.
sarawrriver, + FBC88 charges transmitter and receiver Nicad batteries indopendently or

Fig. 13

RECEIVER FP-R116GP, SERVO FP-5128 (S130, S131S)
Rocaiver
ervatal

ileran servo

Four servos

3
Throttle servo.

Antanna wire

FP.A116GP
& channel

I
PCM re Rudder servo

{When a rate gyro is

wused, this servo is

connected 1o the

rocaiver through the )
yee Fig. 16

avro out-
r—— DUL SWitCh-
ing)
Gyro output,
polarity switeh

FP.G15388
or FP-G164

Gyre
connector | | mitter,
g,,_:- I quency is correct. Chacking is

1 =& | possible by the lamp being an_
Specisl connector for 6V | [ ® When strang noise has been re
ot K || caived, or the radiowaves from
the trensmitter are intermit.
antly interrupted, this lamp will

Connected servo (rudder serva for hel
copter) neutral trimmer (This trimmar is

Mator  regulated  power |
i

offective even when the control box Eﬁ:‘v-“m connsctor s in |
Pay careful a powsr switch It OFF.| inserted  when the powar | |  This usually is not s problem, |
connector pok 14Dty n shered witn the

I¥. recaiver.] 1




PRECAUTIONS

® Connect the servos and switches as shown in the figure. Then extend the
transmitter and receiver antennas fully.

® Set the transmitter power switch 16 ON. Then set the receiver power switch
0 ON. The servos stop near the neutral position. Operats the transmitter
sticks and check that sach servo follows the movement of the stick.

# Connect the pushrad 1o each servo hom and check if the direction of travel
of each servo matches the direction of operation of its transmitter stick.

* Operate each serva over its full stroke andl check if the pushrod binds o is
loose. Applying unreasonable force to the servo horn will adversely affect
the servo and quickly drain the battery, Always make the stroke of each
control mechanism somewhat larger than the full stroke (including trim) of
the servo hom, Adjust the serve homs so that they move smoothly even
when the tim lever and stick are operated simultansously in the same
direction,

@ Be alert for noise.

Touching of metal parts due to engine vibration, etc. will generate noise and
Cause the receiver servos to operate erroneously, We recommend the use of
noiseless parts.

® When installing the switch harness, cut a rectangular hole somewhat larger
than the full stroke of the switch and install the switch so that it moves
smoothly from ON to OFF. This alsa

applies 1o the switch mount when the

switch is instolled inside the fuselage

and is turned on and off from the out- Receiver
side with 3 piece of wire, etc. Install ntenna
the switch where it will not be exposed é‘ p

to engine oil, dust, etc. . -
 Even though the receiver
long, do not cut or bundle it

i Fig. 18 Scissors

and

AIRCRAFT ADJUSTMENT  Mke the tink

adjustmen

AVO  [Using woad serews]

- [Using Dlywood, FRP. or
MOUNTING

aluminum sheet|

- Wood scraw

Fig. 19

® Install the servos securely. Refer to the figure.

A spare horn is supplied. Use o

* Wrap the receiver in sponge rubber. Waterproof and dustproof the receiver
by placing it in a plastic bag and wrapping a rubber band around the open
end of the bag. Da the same with the receiver and servo battery.

# Use the rubber bands wrapped arcund the receiver to hold the servo and
switch leads.

® After mounting is complete, recheck each part, then check the rangs by
making the transmitier antenna ss short as possible, extending the receiver
antenna fully, and operating the set from a distance of 20m to 30m. The
movement of each servo should follow the movement of each transmitter
stick

® After mounting and checking are complete, take your madel to the shop
wihere you bought the
operator and ask them 10 insPECt your setup and 1o teach you how 1o use
vour RIC set properly.

* GENERAL AIRCRAFT ADJUSTMENT METHOD

These adjustments are for main rotor clockwise rotation. Set the revolution
mixing direction switch 1 on the trimmer panel to the RIGHT position,

Revolution mi
Whan the throttie lengine control} stick is set from the SLOW side to the
HIGH side, the thrattle servo operates as shown in Fig. 204, If revolution mix-
ing is applied at thiz time, the rudder servo operates with the throttle servo as
shown in Fig. 208, This throw is called the amount. This rudder servo
throw incréases as the number of divisions of the scale increases. The rudder
servo is operated as shown in Fig. 208 at the right rudder stick. However, if
the throttle (engine control) stick is at SLOW, the neutral position s from the
feft and if the thrattle (engine control) stick is at HIGH, the neutral position
is from the right.

Thretth

\ HIGH  Right -
-

ck neutral position

sLow

Down side
mixing amount

Up side ?
* mixing amount |

Fig. 20-A
A. Throttle servo B. Rudder servo

Revnmuen ing adjustment
When the main rotor rotates, the aircraft attempts 10 turn in the opposite
direction. To cancel this reaction torque, the pitch of the tail rotor (rudder} is
increased. Reévolution mixing performs this operation simultaneously with the
throttle {eagine control), and is necessary 1o fly a helicopter. (Operation is
much easier if  rate gyro is used.

1
#~7-"% | When main rator rotates clack-
wisa,

3 Tail rotor pitch s increased so
t the aircraft does nat turn
o the

‘ ~— 2 Alrcraft turni 1o the lefr. Fig. 21

1 Check the direction of operation of each servo. To reverse the direction of
aperation, switch the reversing switch

2 Always set the idle-up switch 1l and throttle hold switch 15 1o off
(pushed 1o the oppasite side)
3 Make the basic adjustments specified by the model helicopter manufac-

turer.

4 Check the left and right [up and down) thraw of each servo. If the throw
is incorrect, correct it by changing the position of the servo harn hole, etc.
5 Set the throtle stick 3 to about the center (medium siow) and install
and link the servo horn at the neutral position.
6 Set the revolution mixing up side knob W 1o sbout
revalution mixing down side knob 11 to sbout division 7,
7 Check the engine throttle linkage.
* Throttle opened fully at throtile stick HIGH (up).
Throttle closed fully at throttie MAXIMUM SLOW (down)
* Use ATL {Adjustable Throttle Limiter] trim as much as possible.
This is convenient because the HIGH side does not change even if the
LOW side is changed. Then set the throttle stick to its full operating width
and st so that the piteh control servo aperates over its mazimum travel

sion 5 and the

For the main rotor varistion widih, select the servo horn position
;;sa.;med t—;v the model manufacturer.

8 After starting the engine and adjusting the noedie, hover and adjust the
aileron and elevator trim. Next, make the main rotor pitch at hovering

I position.

1l he rudder trim is neuts
10 After adjusting all the trimmers, adjust revolution mixing

11 When the helicopter turns to the right while hovering after fift off, turn
the revolution mixing down side knob clockwise. When the helicopter
turns 1o the left, turn the knob counterclockwise

12 When the helicopter twrns to the left while rising from hovering, increase

the mixing amount by turning the revolution mixing up side knob clock-
wise. When the helicopter turns 1o the right, reduce the mixing smount by
turning the knob to counterclackwise.

13 Rate gyro output adjustment (when FP.G163B8 is used)
A position about 40% 1o 80% of the rate gyro control box scale should be
sufficient. (Differs somewhat with the model.)
1f the tail of the helicopter whips back and forth, the gyro out
be increased.

e IDLE-UP ADJUSTMENT

When the idle-up switch is OFF, the throttle servo operates normally s shown
in Fig. 22A. When the switch is ON and the idle-up trimmer 3 is set suit.
ably. the throttle servo changes to the maximum slow position a5 shown in
Fig. 228

Wihen idle-up is used, howering is stable and the rotor speed can be maintained
even when the pitch is reduced during rolls and make precise maneuvers are
possible.
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Set the transmitter throttle (engine control) stick to maximum slow and
st the idle-up switch 1o ON and the idle-up trimmer to about 20% to 30%.
Next, set the idie-up switch 1o OFF, start the engine, hover, and decide the
howering speed.

Then set the idie-up switch to ON, hover, and adjust the idle-up trimmer
50 that the specd is about the same as, or somewhat slower than, the speed
when the idig-up swi
When the idie-up trimmer is turned clockwise, the speed increases, When
starting the engine and after use, always set the idle-up switch to OFF.

* AILERON AND ELEVATOR DUAL RATE
ADJUSTMENT

When the dual rate switch is set to ON, the servo throw is made smaller by the

amount shown by the hatched lines in Fig. 23. The servo throw can be set

from 40% to 100% of the full stroke by adjusting trimmer (4] ar trimmer [5

on the trimmer panel with a Phillips screwdriver.

When the dual rate switch is set to OFF, dual rate is set and the throw be-

comes large.

® When the dual rate switch is OFF, adjust the servo horn and fuselage for the
necessory throw, (When o large throw is necessary, such as for ralls, etc., fly
with the dual rate switch set to OFF.}

@ Set the dual rate switch to ON for level flight and adjust the trimmer for the
required amount of throw. A throw of about 80% of the full strak od.
u)unnu nmrmg flights, fly with the dual rate switch set 1o ON.}

n

@

a

Neutral

Fig. 2?

« THROTTLE HOLD ADJUSTMENT

When the throttle hold switch is pulled forward, the throttie servo stops at
the position set ot the throttle hold trimmer (2. Trimmer scale division 0 is
maximum slow. Setting to the high side is possible as the number of division
increases. When the throttle hold switch . the throttie servo is control-
led by the transmitter throitle (engine control} stick. This device is used at
auto rotat e off. After the engine is cut or at maximum slow (during
practicel, only the pitch control servo is operated (pitch up) and safe take off
is possible.

Set the throttle (engine control) linkage so that the engine throttle is
opened fully when the throttle engine control) stick and throttle (engine
control} trimmer are at maximum slow.

Set the throttle hold trimmer 5o that the engine throttle is that the engine
throttle becomes maximum slow when the throttle hold switch is set 1o
ON [switch pulled forward) at auto rotation practice.

When the throttle hold switch is set 1o OFF (pushed back), throttle (angine
contrel) serva and pitch control serva mixing is performed. When the
switch is set to ON, the throttle servo is held (maximum siow set by throt-
tle trimmer or fully closed) and anly the pitch control servo operates.
When the hold switch was used at auto rotation take off, etc., always set
the transmitter throttle stick to slow before setting the hold switch to off.
Also check if the idle-up switch and throttle hold switch are set to OFF
before starting the engine.

® PITCH CURVE TRIMMER ADJUSTMENT

The pitch of the main rotor differs with the weight of the fuselage, kind of

engine, engine speed, elc, Since it can be adjusted at the transmitter, it is

extremely conveni
Set the pitch curve high side trimmer 7] to maximum pitch and the low
side trimmer & to minimum pitch. (Set the trimmers 50 that the pitch
control servo operates up to its maximum throw.

~

w

nt.

2 Connect the linkage so that the main rotor pitch is double the angle speci-
fied by the model helicopter manufacturer at the high side (large pitch)
and low side (small pitch),

3 Next, set the high and low sides 1o the pitch angle sue(\lled by the model
helicopter manufacturer with the pitch curve

4 High side adjusiment
Fly at full speed When the engine speed is high but the aircraft speed is
not so fast, the pitch is insufficient. Therefore, increase the pitch with the
high side trimmer. When the engine speed low, the plus pitch is excessive.
Deerease the pitch angle, Adjust the main rotor pitch in this way 5o that
the engine speed and sircraft speed are matehed.

5 Low side adjustment

Climb to an altitude of about 30m and try suto rotation. {Throttle hold
switch OFF) When the rotar speed drops, the minus pitch is insufficient
Therefore, lower the pitch with the low side trimmer. When the engine
speed rises and the diving speed is fast, the minus pitch is excessive. Raise
the pitch. Adjust the piteh so that the diving speed is slow, the rotor speed
does not drop, and the two are matched for perfect decent into Auta-
Rotation.

NVERTED FLIGHT PREPARATIONS

‘® When switching the rate gyro output, modify the set so that the output,
can be switched with the 5 CHS switch (channel 5 of the receiver).

« Set the (€ inverted flight FS switch on the trimmer panel at the back of the
sot 10 the INVERT pasitian.

+ At this time, pitch cantral servo, elevator servo, End rudder servo forward «
reverse switching can be performed with the h and narmal
inverted flight switching can be performed.

#When the 3 switch is pushed forward (inverted flight function ON) when
the 3 throttle stick is in the neutral (center) position, the neutral positio
of the pitch control servo moves to the plus side (pitch HIGH side at the
panel).

+ When connecting the linkage with the inverted flight spec
set the (€ switch to the INVERT pasition.

® Then adjust the set 0 that normal flight is normal

* After adjusting noemal flight, adjust inverted flight
* Before flight, set the @ switch to the forward position (inverted flight

function ON} and set the throttle stick to maximum slow, then set the
minimum pitch at inverted flight with the (&l trimmer.

* Mext, set the throttlé stick to maximum high and set the maximum pitch

at inverted flight with the (8] trimmer.

* The (4] and (8 trimmers can be adjusted only when the 3

the forward (inverted flight function ON) position.

ations, always

his in

FLIGHT

® Perform normal flight and adjust the pitc!

® After adjustment, switch from normal flight 10 inverted flight
® There are various methods of changing from narmal flight to inverted flight.
One method is 1o enter inverted flight by making a half roll from straight
flight.
* First, make a half rall from straight horizontal flight ot an altitude of
about 30m and when the helicopter is exactly on its back, turn on the

will change suddenly, Shifting to inverted flight can be performed smooth-
Iy by lowering the throtile stick to about medium slow.
*Lewn the B sw\lch'm\lnhing timing, throttie stick operating setting,

® Next, switeh rom inverted straight flight 16 inverted hovering.

* Lower the altitude by slowly lowering the throttle stick.
At this time, when the helicopter descends sluggishly and the main rotor
drops even when the throttle stick is lowered, return to normal

tle stick to maximum high at inverted hovering.
* If the main rotor speed drops at this time, lower the high side pitch with
the

An inverted flight ON/OFF switch is provided. The pitch con-
trol, elevator, and rudder servos are reversed for inverted flight
when this switch is set to ON, inverted flight is then extremely
easy.

USING THE ANTENNA FREQUENCY FLAG

Insert the frequency flag into the
89 holdar as shown hers,

o, and re-
moved fram, .
end of the transmit.
tor antanna with one
touct

) Fig. 24




LINED HORNS

This horn permits shifting of the b) Effect Arm 3 shift 4.8° to the right, arm
servo neutral position at the servo 6 shifts 2.4° to the left, and arm
horn. "Setting and shifting the 4 shifts 7.2° to the right and left.

neutral position

Baseline A
3

a) Angle divisions

Fig. 27
For a six arm horn, turn the arm
counterclockwise and set arm 2
to the position of arm 1. The ad-
m ]unnble angle is 60° — (14.4 x 4)
Fig. 25 To shift the holes center line to
the right (clockwise) relative to N N )
1) The splined horn has 25 seg- baseline A, shift arm 2 to the po- The following splined horns are optional.
ments. The amount of change per sition of arm 1 and set it to the
segmen 0+ 25 = 14.4° position closest to baseline A.
2) The minimum adjustable angle {Example] For a four arm horn,
is determined by the number of thu angular shift per segment is

arms or number of the holes. For °

four arms, the minimum adjust-

The shift to the right is
a0°— (14.4x 6) = 3.6

To shift by the same angle in the
opposite direction, use the oppo-
site arm number.
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