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We appreciate your purchase of Align products.

Please read the manual carefully before assembling and follow all precautions
and recommendations located within the manual. Be sure to retain the manual
for future reference.



1. SAFETY NOTES AUGN ///4

Fly only in safe areas, away from other people. Do not operate RIC aircraft within the vicinity of homes
or crowds of people. RIC aircraft are prone to accidents, failures, and crashes due to a variety of
reasons including, lack of maintenance, pilot errar, and radio interference. Pilots are responsible for
their actions and damage orinjury occurring curing the operation or as of a result of R/C aircraft models.

Flease contact our distributors for free technical consultation and parts at discounted rated when you
experience problems during operation ar maintenance.

3G Flybarless system is recommended for experienced pilats only.

THE MEAING OF SYMBOLS WARNING LABEL DEFINITIONS

warning || Mishandling due to failure to follow these instructions may resultin damage ar injury.

>

caution|| Mishandling due to failure to follow these instructions may resultin danger.

ii
E

Do not atternpt under any circumstances.

NOTICES

[>
:
3,
3
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Eefore turning on your model and transmitter, check o make sure no one &l
is operation on the same frequency. Frequency interference can cause your

-
E
model, or other models to crash. The guidance provided by anexpanenced ¥
pilat will be invaluable for the assembly, tuning, trimming, and actual first flight.
(Fecommend you to practice with computer-based flight simulator.
It
|

Operate this unit within your ability. To avoid the isk of accidents, do not fly
underweary or drowsy conditions.

RIS models are made up various forms of plastic. Plastic isvery susceptible to
damage or deformation due to extreme heat and cold climate. Make sure nat to 1
store the model near any source of heat such as an oven, or heater. Itis hestto m%

store the model indoors, ina climate-contralled, room temperature environment.

During the %?eratiun of the helicopter, the main rotor and tail rotor will be spinning at
a high rate of speed. The blades are capable of inflicting serious hodily injury and
property damages. Be conscious of your actions, and careful to keep your face,
eyes, hands, and loose clothing away from the blades, Always fly the model a safe
distance fromyourself and others, aswell as surrounding objects. Mever take your
eyes off the madel or leave it unattended while t is turned on. [mmediately turn off
the madel and transmitter when you have landed the model.

() FORBIDDEN

To ensure operational safety, do not atterpt to modify and atter this product. Pleass u‘"“‘
use only factory spec replacement parts listed inthe manual. This product is

intendedfor recreational R/C model use onty. Do not excesdthe product’s intended

limit, nor use t for unlawful pumposes

This product is conposed of many precision electiical components.
Itis chtical to keep the model and associated equipment away from moisture and
other contaminants. The introduction or exposure to water or moigure in any form

can cause the model to malfunction resulting in failure or a crash. Do not operate or f B
expose to rain or moisture. P

RIC helicopters fly at high speed _thustpusing a certain degree of potential dan%ar. *
Choose alegalflying field cu:nnsmilng of flat, smooth ground without ohgtacles. Do *‘;'Fﬂ& i

nat fly near buildings, high voltage cables, or treesto ensure the safety of yourself, ?ﬂnﬁ(

others and your model.




2 - FEATURES auGN ///4

J-ais gyroscopic fiybarless sy stem to simulate the stahbility of mechanical fiybar system, yet atthe
same time achieving agile 30 performance.

IMilizes Silicon Micro Machine (SMM) sensors for excellent stability.
12 bit processors providing ultra high resolation, resulting in highly precise controls
@ Software upgradable through PC interface adapter (sold ssparately)

Simplistic setup process without the need of external devices. Setup is done through & steps and 2
sensitivity adjustments. Rudder setup is identical to GPTE0 gyro, minimizing learning cury e.

Flybarless system dramatically improves 30 power output and efficiency, resuftingin reduced fuel
ar electricity consumption.

Highly sensitive gyroscopic sensors combined with advanced contral detection routine praviding
higher hovering and asmbatic stability than other flybarless sy stem.

@ Suitable for all CCPM and mechanical mixing system.

Comaptible with helicopter of all sizes from T-Rex 25010 T-Rex 700
Innovative pitch gauge as an aid to faciltate pitch adjustments.

@ High frame rate signal output for faster and higher precision servo response.
Capable to operate betaween 3V to 8.4%, compatible with high valtage servos.
Small footpring, light weight, minimalists and reliable design.

RoHS compliant.

3 . PACKAGE CONTENTS AuGN //4

F servo horns x 3 Main Rotor head Setx 1 Head Stopper x 1

(compatible with Align D56 xx
series and Futaba senvos)

tpans
JR and Hitec servo / T
horns are optional #‘ M

-
@) _—"g

Flybarless contral unitx 1
Sensor mounting foamx 2
Signal extension wire 100mmx 1
Signal extension wire 220mmx 1

Screw bagx 1 //

Linkage rod A x 2

G00 Pitch Gauge x 1

Mixing hase assembly x 1

2




4 - FLYBARLESS HEAD ASSEMBLY INSTRUCTION AUIGN M

Spindle bearing spacer , Apply a small amount of

& 10% ¢ 13.8x0.4rmm T43 thread lock when
fixing a metal part.

M etal main rotor holder

-
Linkage ball A(M3.5x5.5) ﬂ ]] ﬂ

& 53077 m

Thrust bearing

(oG eldxbmm)x 2

o B o 1dxdmm ) D

Bearingl ¢ 8 « 14xdmm) x 4

Apply grease on thrust bearing.
—— ] © |

L
ﬂ ::;. )] ] Spindlebearing spacer
- (o 10 g 13,820 4mm) x 4
LI— |
L (-

-

Thrust hearing
& B o 14 amm

= © O m

Smaller 1D larger 1D I{.inlﬁc}?gg t;?llmjrlmiﬁxﬁ_ﬁj
- TTmm) x
Thrust biearing M etal main rotar halder L v )
/A US| Words face up

Damper rubberiubbern
& 7.9 ¢ 1 36 Amm

Spindle Collar {copper)
w3 e 11501 3mm

Washer
w4 w120 mm

Feathering shaft
& Boe 8x93.2mm

Feathering shaft sleeve
(o 8% e 100371 mm) x 1

© [Jw
Socket screwlh &1 0mmi 2 =
©) | O | 1

Spacer Damper rubberhlack 80°
Washern ¢ 40 o 126 Tmmx 2 (o 8o 115213 x 2 (o 7.9 01 36 5mm) x 2

3

Socket screw
I 41 Omm
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e,

©
Linkage ball C{M3x3.5)
(o B8 amnx 2

© [—wm

Socket collar screw
(M3 20mm) x 1

© fi

M3 Mut %1

© [

Bearing

Apply a small amount of
T43 thread lock when
fixing a metal part.

M 3x 1 0mm

Soclket sc rewq

= M etal head Stopper

(o3 e Tx3mm)x 4

©

¥

BEearing
(o 2x 5 5x2.3mmy x 4 Ball Linksx 4
@ [ (usewithlink rodA)

Socket screw
(M2 5mim) x 4

© [

Socket screw
M3x12mm) =1

© [ j——

Socket screw
(M3 20mm) x 1

© |

Washer
(3 e 4 860 3mm) x 2

© 1

Mixing arm bearing collar
(o3 e d 85150 X 2

Linkage rod (&) Approx. 89.8mmx 2

Socket collar screw

L W 3% 20mm

] .'
=

Mixing arm bearing collar
& e 4 801 8mm

MSD cket screw

M3x1 2mm Fadius am

Linkage ball CiM3x3.8)
& S 8.8mm

Compatible anly
with newer CCFM
swashplate

(M3 threaded).

Socket screw
W 3x20mm

‘Washer
oo 4. Bx0.3mm

Socket screw
M 2x5mm

Bearing
o 2% m 5x2.3nm




F servo horns:
Cormpatible with Align DS6:xx
sefies and Futaba sewos

Ball Links x4
[uge with link rod O

Ise existing
linkage rod D

I&'lul'l.l‘arning;

For safety reasons, newer premium
CCPM servos are recommended to
avoid inconsistencies created by
gear wears and mator
deteriorations of older servos.

Recommended servo spec:
minimum speed 0.10 sad6l”,
torgue 12kg. cm or higher

parts from
this kit




5+ 3G FLYBARLESS PARTS IDENTIFICATION AND CONNECTION ILLUSTRATION ALIGN ﬂ

PARTS IDENTIFICATION AND CONNECTION ILLUSTRATION

|Flyharless 5en5nr| | Flybarless Control Unitl == rlQ !anssggtrpl;ubgeﬁslmu recEver
Status LED r=, AILER ON

. dual power bus

— Setup Indicator —::E]Eh?fmmaanrdud

8 S— ]RUDDER I:Il.t|:l.[t BEC.
Tl JSENSITMTY

E— 1 D

LT — L 8w e
/ —I—mpw
[
/ b Elevator Gain

Cylic and rudder servos are on

independent power bus for

com patibility with dual power bus
— SET Button reoel:\:tr ursguzlsﬁl.rtlpl.tpElEC.
Aileron Gain ¢ SR Servo 52V

LD
Step down Voltage
Regulator joptional)
The default factory sstting foraileron and elevator gain is S0% (dial tumed to 12

o'clock position). [fleftiight or forward/at osdllation is noticed, reduce the AL
of ELE gain 10 degrees at atime, until the osdllation disappears.

Flybarless If helicopter drits letiright or forsardfat during hover, increase the AlL or ELE
gain 10 degrees at a time until drifting is eliminated.

6« 3GFLYBARLESS SETUP INDICATORS ALIGN ”

Flybarless system setup mode:
E.LIM

Dired moce bypassing  Colledive mixing type  Elevator reverss Ajleron endpoints Ajleron reverse
gyro, for mechanica recognition and elev  zeftings =ettings settings
tgt'v'el' ard reutral point ator endpoint settings d g g
Ly,

Rudder gyro setup mode:

FL730 3

Servo framerae setings  Digital/Analog servo Rudder Servo Rudder endpoints Fudder s=rvo delay,

(1520 ysand 7601 s) settings Reverse s=ttings settings and helicopter size
settings

6



7 - 3G FLYBARLESS CONTROL UNIT AND SENSOR INSTALLATION . ALM=N ﬂ

|&CAUTIDN

Sensor must be installed with
arrow pointing to front orrear of
the helicopter as shown in
diagram, level, and away from
vikbration sources. ]
Ifexcessvibrationfromhelicopter
frame is affecting fly barless
SENS0rs causing instability, two
sensorfoamscan be used to
mount the sensor.
Ifproblempersists, attempts
should be made to eliminate
vikbration source, or reduce
headspeed.

when cannecting the wire harness
between control box and sensor, push
the connector all the way in, and malke
glre the connector latch engages the
unit with a "click” souncl.

The connection needs to have
afficient slack to avoid vibrations
induced disconnects. Disconnects
during flight will result in loss of control
and crash of the model.

8- USAGE AND SETUP INSTRUCTIONS ALIGN ﬂ

SETUP PRE-CHECK

I Connectthereceiver and servosto the flybarless control unit as per diagram found on page 6.

2 Digital servos must be used on cyclicto avoid damage to servos.
Fecommended servo spec: minimum speed 0.1 0sec/G0, torque 12kg.cmar higher.

3 Transmittertrimtabs must be centered before entering the setup process. 1tcan be move d after
setup is complete to trimthe heli.

4 3G Flyharless contains two independent power circuitsto enable the use of differentvaoltage
snurcjnlasthruu ghthe receiver (Forexample, 7.4V tathe cyclic servos, 8% to the gyroand rudder
SErVo).

[fthereisonly one 7.4% power source, a step down vaoltage regulatoris required (available
separately) to prevent rudder servofrom burning out.

| Topreventvoltage instahility, do not use step down v oltage regulator if power
source isalready at &Y. ]
Flease consultyour servo manuals and ensure proper voltage are supplied to the
SEIVO0sS.

5 Whenthe 3G flybarless systemisinstalled for the first time, afew simple setup steps and fly tests
needto be performed in the flybarless setu? mode. These stepsneedto be performed only during
initial setup, and does not need to berepeatedfor subsequent flights. Just powerupthe sy stem
normally, checlkthe proper servo operations, andfly. The initial setup procedure only need tobe
re peated after software upgrade, pitch range reset, or subtrims are added inthetransmitter.

7




FLYBARLESS SYSTEMINITIAL SETUP STEPS

1 DIR: Direct mode to bypass gyro for mechanical travel and neutral point setup
3 TVER = / Step1.1 : Enter the DIR settings
/
—

/F‘ress and hald the SET button while

powering up the recever. Release the
button when LED 1-5 hegin to cycle.
The DIR green LED will light up indicating
the gyro has been bypassed for neutral
and mechanical travel range setup.

Acaurio

If "STATUS" led flashes in

red indicating error entering OIR
settings, check connections to the
sensar and restartthe process.

DIR settings

Transmitter ﬁm::tin‘anrn mapp Stepl.2 : Swashplate function check

-y

Yerify the correct swashplate
movements for PIT AIL, and ELE
inputs.

Ao

Aileron '\ In case ofincorrect servo movement
' orno movement at all, please check

forproper connection between

3G flybarlessconnectionto servos,

aswellas proper setup on
transmitter.

Elevator

DIR settings




Pitch 0

)

Step1.3 : Mechanical Setup

Adjust the servo neutral point, mixing

L]
kS
E
E
1
%
2 Mot 32om|[ hase position, and main blade pitch.
m HorizontallyLe vel & ot — _
<19 3 Ao
;_Ju = Fay extra attention tothese setup
= EIERIE steps. Incorrect neutral points will
S & |a ||E : affect flight stability, and worse lead
S8 | _ ~ - Horizontally| to loss of cantral.
E _ Level
Be
5 ol o (D
o Adjust subtrims on
transmitter so servo
— _ hornis horizontally
level
o -
A o o (o)

Stepl.4 : Collective pitch setupl

Adjusgt the maximum collective pitch using the
wtransmitter's swashplate mixing function
(pitch swash AFR ). Recommended pitch
: . ranged1 2 maximum pitch range for
+12 prt':h rande  Lgvanced pilot shallnot exceed H 4.

|&CAUT|DMI

Do not adjust individual servos endpoints
through the servo ATV/AFR function, use
only swashplate mixing adjustm ents.
Should any changes made to the
endpoints or subtrims onthe transm itter
in the future, the flybarless system initial
setup must be performed again.

Usethe ariginal ¢ 3 flybar |

Isethe induded pitch gauge and the ariginal
fiybar to aid the adjustment of pitch.

Ifthere arebite marks fromthe set screwon
your fiybar, sandit smooth with sandpaper
or file for ease ofinserion into the temporary
fivbar mount,

BO0 Pitch Gauge




/

StepI.5: Cyclic pitch setup

Maximurm cyclic pitch setup: With main blade parallel
to helicopter body, move the transmitter aileron stick
allthe way left, and adjust the AL micing percentage
in SWASH settings until main blade pitchare 12to0 14
degrees

+ 12 pitch range  #Recommended pitch range +12°, maxinum pitch

\

range for advanced pilot shall not exceed +14°.

Acromon

Adjustments tothe CCPM servos endpoints should

be done through transmitter's swashplate mixing
fundion (AIL swash AFR). Do nat adjust individual
servo s endpoints through the servao ATVIAFR function.
Should any changes madeto the endpoints or
subtrims on the transmitter inthe future, the flybarless
gystem initial setup must be peformed again.

Example: cyclicpitch of 1
Futaba 12ZH with three D
AllLeron swash 0

2E.LIM swashplatemixing type recognition and elevator endpointsetup :

Step22.1 : Entering E.LIM setup mode

While keeping swashplate level and main pitch
at zero degrees, pressthe SET button to
register the neutral point and enter E.LIM setup
mode. The E.LIMLED will lit up after DIR turns
off.

[Acauron

The throttle stick position where main pitch
is0 degree must be maintainedthrough this
setup process.

E.LIMsettings

10




Step2.2 : Swashplate mixingtype recognition and elevator endpoint setup

With all channels stationary, move the transmitter elevator |
CAUTION

stickforward, andthen baclkto center position. This

completesthe swashplate mixing type recognization
process.
The control unitwill determinethe CCPM mixing ratio or

Throttle stick position where main
pitchis0 degree must he

traditional mechanical mixing maximurm elevatar endpoints. | maintained through this setup

process.

b L I —— |

| Throttle stick must be maintain ed|

3. E.REV elevator reverse setup mode :
Press the SET_bution to enter E.REV setup mode.
The E.REV LED will it up after E.LIM tums off

=~
-‘::‘a-'-" i

:.53%::\-;__“‘.

o hﬁﬁﬁ

v Swashplate comedion direction i

: W
ANG G g

This setup mode sets the elevator gyro direction
1. Tilt the helicopter forward as shown in
diagram, and check if swashplate is
tilting corractly toward the back.
2. If the swashplate s tilting =t the wrong
diraction, move the transmitter elevator
stick until STATUS LED changes coler,
and re-check tha swashplate tilting




4 .A.LIMaileron endpoints setup:

Pressthe SET buttonto enter A LIM setup mode.
TheA LIM LED willlit up after E.REVY turns off. |

With all channels stationary, move the transmitt er The throttle stick position where main
aileron stickto the right, and then back to center pitch is 0 degree must be maintained
position. Thiscompletesthe aileron endpoint setup through this setup process.

process. The control unit will determine the
maximum aileron endpoints

| Throttle stick musth e maintained|

5.A.REV aileron reverse setup mode :

FPressthe SET buttonto enter A.REY setup mode.
Thes RENW LED will litup after & LIM turns off. |

Tiltthe helicopter right as shown in diagram, and 3G Fly barless sy stem must remain
Ff}{ﬂtﬁi{hﬁwa sh P#ﬁtletiﬁ t”tti'T Cﬂfftet'%ﬂ‘f toward the stationary during startup. Do not mov e
eft. e swashplate istilting at the wrong ; ;

direction, mov e the fransmitter aileron sticlk until the helicopter untilthe swashplate

; jumps up and down slightly 3times,
glglrl‘{]p?all{gﬁﬁingnd%lfescfi%lﬁ_r' and re-check the indicatingthe completion of initialization.

(please refertopage 17 step 3)

Fressthe SET button again, and the control unit will
restartwith all LED'sflashing. Thiscompletesthe
flybarless portion of the setup proce ss.

<]:| Helicopter titting direction

e,

=t 3

S

AREV settings

Helicapter tiling direction > CL,{

kY

12




RUDDER GYRO SETUP

Afterthe system reboots, flybarless setup is completed.
Mow the |'uydder_gy|'n nee_ds%u setup withpsimilar P |

rocedure as Align's GFFa0 gyro.

; . 3G Flybarle ss rudder gyro hasthe
|'uudsdhe?r&?ﬂ%uslgtwperﬁnEc-jret_l uttonfor 2 seconds to enter the factory setting of 1520+ s and DS

If your transmitter has the following settings, please digital servo. Double check your servo
disable it or setthe value to zero. spec and change the gyro setting as

® ATS @ Rudder to gyro mixing neededto avoid damagesto the servo.
@ Filot autharity mixing @ Pitchto rudder mixing

@ Throttle to rudder mixing @ Revolution mixing

Step1 : 1520 ;: s (standard) or 760 ;: s(narrow band) servo frame rate setup.

3G Flybarless systemis compatible with boththe Y60 ;rs narrow frame rate servos
(suchas Futabha 59256 59251 BLS2E1), aswell as the standard 1520 s frame rate servos
(most others). Properframe rate must be selected based on your servo'sspecifications.

To enter the setup mode : Press and hold the SET button for2 seconds until STATUS LED
flashes. The 1520760 LED will light up indicating servo frame rate setup mode. Fush the
transmitter rudder stick left or right to select the frame rate. Forexample, if rudderis pushedto
the left (or right) and STATUS LED turns green, the frame rate is setto 1520 s, Tosetit to

760 s, the rudder stick needto be pushed from the center to the opposing end 3 times forthe
STATUS LED to turn red, indicating frame rate set to 760 ;s

3G Flybarless panel : Each settingvalugislabeledon the 3G flybarless contral unit with

either green or red lettering, which corresponds to the STATUS LED color. Subsequent setup

modeis entered by a single press of the SET button. Setup mode will exit if no activity is detected
in10 seconds.

Green LED : 1520 i s standard band
Red LED : 760 1 s narrow band

Select by moving the rudder
stick leftand right

———— =2 t=3 RUD k=
ol - o
Standard/Narrow band mode Mode 2

Step 2 : DS (digital) /AS (analog) servo selection

There is a direct correlation between servos' speedto gyro's performance. Faster servos are able to
execute commands framthe gyro at faster and higher precision. Due to the high performance gyra
sensors used inthe 3G flybarless system, premium high speed digital rudder servos are mandatory
for optimal tail performance. Some of the recommended rudder servos include Align DSE50, DSEZ0,
DSE20, DS420, Futaba 9257 | 59256, 59254, 59253 or other serv oswith similar specifications.

Setup method : Press and holdthe SET button for 2 secondsto enter the setup mode, then
press the SET button to select DS/AS setup mode, asindicated by the lighting of DS/AS LED.

Using the transmitter's rudd er stick, select either digital servo DS mode [STATUS LED is green),or
analog servo AS mode (STATUS LED is red).

&CAUTIDN Using an analog servoin DS mode will cause damagesto the servo.

13




Green LED : DS digital servo
Red LED : AS analog servo

Select by muuinﬁ the rudder
stick left and right

digital / analog mode

Step3 : Rudder servo direction check and link adjustment

Move the transmitter rudder stick left/right, and checlk for the correct direction of the rudder servo.
If needed, servo reverse is done from the transmitter's REV (reverse) function.

Far tail pitch adjustment, center the rudder servo by either setting the 3G flybarless to normal rate
made (non-heading lock), or press and hold the SET button for 2 seconds. With the rudder serva
centerad and sernvo horn at 90 degrees, adjust the linkage length-until tail pitch slider is centered

on the tail cutput shaft as shown in diagram.

Fudderservo arm Rudder pitch
slider centered

Tail gears

Step#: ln NQMS etting

Lift upthe helicopter by hand, and turn ittothe left (yaw). Checlif the rudderserois applying
carrect compensation to the right. If reversed, set the NOR/REW setting as follow.

Setup method : Press and hold the SET button for 2 seconds to enter the setup mode, then
press the SET button to select MOR/REY setup mode, as indicated by the lighting of NOR/REW LED.
Using the transmitter's rudder stick, select either NOR (STATUS LED is green), ar REY

[STATUS LED is rad).

Green LED : noma direction
Red LED : reverse direction

Select by moving the rudder
stick left and right

gyroscope direction settings

14




Step5 : LIMIT rudder servo endpoint setting

Press and hold the SET buttan for 2 seconds to enter the setup maode, then press the SET buttan
repeatedly to select LIMIT setup mode, asindicated by the lighting of LIMIT LED. Fushthe
transmitter rudder stick left until tail pitch slider reachesthe end, then center the rudder stick and
wait 2 seconds for the STATUS LED to flash red. Then pushthe rudder stick right until tail pitch
sliderreaches the end, then centerthe rudder stick and wait2 seconds forthe STATUS LED to
flash red. This completes the left and right endpoint limit adjustment of servo travel. Insufficient
servao travel will degrade helicopter performance, while excessive travel will cause hinding and
darmage rudder servo.

RUD #=:! lléq T,
______
Tail gears Tail gears
Fush the transmitter rudder stick left until tail Fush the rudder stick right until tail pitch
pitch slider reaches the end, then centerthe slider reaches the end, then center the rudder
rudder stick and wait 2 seconds for the stick and wait 2 seconds for the STATLIS LED
STATUS LED to flash red. Thiscompletesthe to flash red. Thiscompletesthe rudder

rudder endpoint limit adjustment for the left side, endpoint imit adjustment for the right side.

Flashing red LED indicates &EAUHDN
settings have been registered

Rudder travel limit setting lower than
E0% will naot be registered. Mechanical
fix (moving link hall closerto center of
servo horn) is needed for excessive
serva travelwhen LIMIT function is
below 50%.

endpoint limit s ettings

wgrsize and DELAY settings

This setting includes two functions :

(1) Forsmall helicopters such asT-Rex 250/450 | set this setting to small helicopter
(STATUS LED red). Forlarger helicopters such asT-Rex 500/600/700 set this setting to
large helicopter (STATUS LED green).

Green LED: suitable for larger helicopters such as TREX500/600/700
Red LED: suitable for smaller helicopter such as T-REX 250/450

Select by moving the rudder
stick left and right

Helicoptersize selection
and servo delay settings

15




(2) The DELAY function is utilized when slower rudder servo causes tail hunting (wagging).
This can bhe chserved after a hovering pirouette comes to a stop. If tail hunting occurs,
gradually increase DELAY value to eliminate it. For best performance, DELAY value should
ke kept aslow as possible without tail hunting.

Setup method : Press and hold the SET button for 2 seconds to enterthe setup mode, then
pressthe SET button to select DELAY setup mode, asindicated by the lighting of DELAY LED.
The choice of small arlarge helicopter is done by maoving the transmitter rudder stick left ar
right while observing the color of the STATUS LED. Faor small helicopters STATUS LED will he
red, andlarge helicopter willbe green. The amountof servo delay is set by how far you

push the rudder stick, followed by pushing the SET button.

Gradually move the trans mitter
rudder stick until DELAY LED
begins to flash, the delay value
is 0% at this point. "

Green LED for T-REX600

0% when DELAY LED
begins flas hing

nueto movethe rudder
ick until desired delay value
is needed, then press the SET
button to register the setting.
Maximum is 100% delay, with
rudder stick pushed to the end.

iiﬂ I]f' |”E RUD ﬁ_’fﬂ 2
Mode 1 Mode 2
Step 7 : Sensitivity Adjustment

For radio with built in gyro gain settings, gain can be adjusted directly. For example, 50% 100%
setting onthe radio translates to 0% 100% gain in the heading lock mode; 50 %-0% setting on
the radio translate s to 0% 100% gain in the normal (non-heading) lock mode.

Actual gainvalue differs amongst servos and helicopters. The goal isto find the maximum gain
without tail hunting. This can only be done through actual flight tests.

The recommended starting point for transmitter's gyro gain setting should be 70~80% for hovering,
B0~70% foridle-up. “Value should be tuned under actual flight conditions by incre asing to the
maximum gain without tail hunting.

Acaumion| | Forradios (IE Futaba) using 0-100% as heading lock gain scales, the
recommended gain setting is30%to 35%. Forradiothat usesthe50-100%

scale(such asJR and Hitec), the recommended gain setting is V0% to ¥5%.

Green LED for T-RE X600

16




9.-3GFLYBARLESS PREFLIGHT CHECK ALIGN ”

Stepl1
Turn on Transmitter, and then receiver power,

Step2

3G Flybarless systemwill go through )

Swashplate jurmps upl ITI?EEEJ an pB:uceats, asin ctiH: athe cli_b'g.r F:Ifgrashmg
; : ofa 5. Do not move the helicopter or

down 3times horizontally transmitter sticks until initializ ation process

4‘} corpletes
= Step3
v The completion of intidization process is indcated
by the rapid up and down maotion of Swashplate 3
fimes while remairing level. Shouldthe swashplate
jumps up and down at a tited position, the
fiybarless system initid setup need to be performed
again (Feferto page & Flybarless system intid sstup)
o The ﬁ]_itch of helicopter wil remain locked util successiul
intialization. 1fthe intidization process is unable to
e ° complete, with STATUS LED blinking red, Re-check Al
m] connedions, and perform anaher rebod with helicopter
2]

-

:

remain staionary.

Fullmn.ingl_mo:_:essﬁj inttialization process, areen

= STATUS'LED indicates mudder isin heading lock mode,
o  while redLED indicates nomal non-heading mode.
—! ; (Referto P16 Gan Adjustment)

(O =)
(¥ °

Omsputélu'mupw
down 3 times horizontally
inftialization.

Green = rudder in heading lock mode
Red = rudder in normal mode

Helicopter tilting direction

v




Helicopter titing direction

SR Bk,

{

Helicopter titting \k\\

direction l\\
N,

SO
N

Step5

Tilt the helicopter to the right and
swashplate should tit 1eft to compensate.
If reversed, perform the flybarless initial

setup again and adjust the aileron reverse
setting (Refer to P12: AREY setup)

Stepb

With thraottle stick all the way up

{and down), and cyclic stick all the way
leftright and up/down, check for any
binding on the swashplate. If binding
ocours, perfarm the flybarless initial setup
again and adjust the endpoaint limis.

Steps

Check the center of gravity (CG) and

adjust component placement until CG
paint is right on the main shaft of the

helicapter,

[Steps]

With all abov e steps checked, restartthe
systemand begin flight test.

HELICOPTER CG CHECK PROCEDURE

With a full fuel tank, hold the helicopter asshown.
Cnce the helicopter stops rotating, the helicopter's
CGeanheseenatwhere the headispointing
relative to the mainshaft.

Helicopterhead should be levelwith
main shaft, ar slightly lowerthanthe
main shaftto ensure the center of
gravity is maintained during flight.




10 - 3G FLYBARLESS FLIGHT TEST PROCEDURE AUIGN ///4
Step1

If swashplate shouldtilt priortao lift
off, donottry to manually trim the

This procedure is best pefarmed on soft surfaces such
asqgrass. The use of rubber skid stopper is recommended o

on hard surface to prevent vibration feedback from the :m‘:a_:ﬂg#a#:!sggléﬂg|tsh|es sdeur?stl:unr,
ground to flybarless sensors, resulting in over-corections. | and will disappear once helicopter
lifts off the ground. [f manualtrimis
applied, helicopterwill tilt
immediately after liftoff,

Rubker skid stoppersinstalled

Step2

Withthe helicopter havering, observe for any rapid left/right or forward/aft oscillations.

If forward/aft oscillationisobserved, land the helicopter turnthe ELE gain dial
counterclockwise gradually, and test again. Do this until escillation disappears.

|Set the dialto 12 o'clock positian

Elevator gain adjustment dial Lo By,

Forward/back oscillation

i Decrease ELEgain

If left/right oscillation is observed, land the helicopter, turn the AL gain dial counterclockwise
gradually, andtest again. Dothisuntil oscillation disappears.

Setthe dialto 12 o'clock position as starting puintl




foraileron gyro gain.

FORWARD STRAIGHT LINE FLIGHT

<ﬂ]]][|]]][|] Forward Flight

Futthe helicopter into fast forward flight from hovering. If similar oscillation is observed,
reduce the elevator gyro gain. Ifthe helicopterpitchesup, orresponds slowly, increase the
elevatorgyro gain. Repeattest until the oscillationis eliminated. Similar method isused

After gyro gain adjustments are completed, the helicopter cyclic rate can be tuned using
transmitter's swash AlL and ELE mixing ratic. Higher the percentage, fasterthe roll/flip rate.
Exponential can also be added on the transmitterto softenthe sensitivity for stable hover.

11 - SETUP EXAMPLES AUGN ///4

Using Futaba 127H transmitter as an example

-—..________-_‘_\_

—

With emphasis on stabhility

With emphasis on agility

Main blade pitch Settings
(Collective Pitch Settings)

Main blade pitch : 10" ~12"
swash pitch @ 33%~38%

Main blade pitch = 12°~14"
swash pitch : 33%~43%

Cyclic pitch settings
(Adjustwhilein DIR mode
using AIL/ELE swash AFR)

CyclicFitch10

swash Alleron : 40%
Elevator : 40%

Cyelic Pitch12
swash Alleron : 50%
Elevator : 50%

Aileron and Elevator
swashplate mixing ratio
settings

swash Alleron + =40%
Elevator : =40%

swash Aileron : =50%
Elevator - =50%

Aileron and Elevator gyro
gain settings

12 a'clock direction(50%)

11 o'clock direction(40 %)

While in DIF setup mode the transmitter's CCFM swash mixingvalues for aileran
andelevatorrepresent CYCLIC pitchvalues, Thesevalues affectthe cyclic rall
rates onthe aileron and elevataor in flying condition. Highervalues translate to

fastercyclicrollrates. If cyclicrollrate is not improved with increased swash mixing
values, thisis due to insufficient cyclic pitch. When thishappens, cyclic pitch canbe

increasedthrough the flybarless setup procedure. Maximum cyclic pitch should be
limited at 14 degrees.

20




12 - TROUBLESHOOTING AUGN ///8

Sensitive Forward/Af Left/

Foll rate too high

Problem Cause Solution
TFaI:?I?iﬁg Tracking is Off pitch fink f‘egneg{ﬁ“ are Adiust length of pitch linkage rods (&)
Adjust pitch linkage rock (&) to reducs
Excessive pitch pitch by 4 to 5 degrees. Howvering
Headspeed too low headspeed should be around 1600RPM.
Hover Haoverinathrottle curveis Increase throttle curve at hovering
too low point ontransmitter (around 60%)
Adjust pitch linkage rods (&) to indeass
Mot enough pitch pitch by 4 1o 5 degress. Hovering
Headspead too high headspesd should ke around 16008 PR,
Hovering throttle curve is Decrease throttle curve at hovering
too high paoint on transmitter (around 60%:)
Difting of tail occurs during Rudder neutral point improperly| Reset rudder neutral point
hovering, or delay of rudder sat
resporges when centering
RE::E;E ruckler stick . Rudder gyro gain too low Increase ndder gyro gain
Tail ozillaes (hurting, or wa . ) )
at Hover ar 'ﬁ.,ll::ﬂ"ll'ﬂﬁlg gs) Rudder gyro gaintoo high Reduce mdder gyra gain
Forvardiatt oscillation when Tum the ELE gain dial on control box
elevator iz applied Elevator gyrogaintoo high.  |[counterclockwise, 10 degrees at a
time until oscillation is eliminated.
Oscillation :j!::gpfﬁ'.;ﬂﬁ;gﬂﬂ?;ﬁbles (nods) Wim s2rva, or slack inconfrol links | Replace servo, ball link, o linkage balls.
during
ﬂight Turnthe 2L gain dial on contral box
) i Aileron gyro gaintoo high counterclockwise, 10 degrees ata
Leftiright oscillation when time until oszillation is eliminat ed.
aileron is applied
Wom serwo, or dack in confrollinks |Replace servo, kall link, or linkage balls.
Elevator input causss
helicopter tF:, clrift Tum the ELE gain dial on control box
. ) ; Elevator gyro gaintoo low clockwise, 10 degrees at atime until
Drifting | Helicopter pitches up drifting is eliminated.
during cluring forward fight
ﬂlghl il —— Tum the AlL gain dial on control box
=ron 'n_p C?USES Aileron gyro gain too low clockwise, 10 degrees at atime urtil
helicopter to drift e LT
drifting is eliminated.
Increase the swashplate AFR
) Roll rate too fow inransmiter
Slow Forward/ AR Left/Right
input response Rl rate still slow after Go back through the DIR setup
awash afr adjustment, procedurs and increasethe cyclic
Control cyclic pitch too low pitch.
Response

Decreasethe swashplate AFR
intransmitter

Right input response

Foll rate still too fast after
swash afr adjustment,

Go hack through the DIR setup
procedure and decrease the cyclic

cyclic pitch too high

pitch.

If above solution does not resolve your issues, please check with experienced
pilots or contact your Align dealer.

21




Q&A_l
Qaﬁz

Q) i
auiét

Q)
(1516

qund
.l

aulD 1
ah0

k1
k2

k3
k4

Pitches up during fast forward flight.
Iy }Elevatnr gyro gain too low, increase the elevator gain by aradually turning the ELE dial

{E}Elevatnrtrlm naot certered. Checlk f helicopter is tilting backwards during hover,

Insufficient Igan during flight, but increasing gain results in oscillation.
11Check andresalve possible mechanical vibration from helicopter.
2WJze softer sensor mounting foam, or double up the stock sensor foam.
FRelocate the sensorto location less prone to vibration.

Diifting durin E 3D maneuvers. ) i )

E :jl nerease AlL and ELE gain by tuming both dials clockwise.

DCheck f cyclic s2rvos are too dow (minimum 0.1sec [ 60 degrees)

Unstahle hover, control inputs are too sensitive.

Decrease the aileron and elevator ATVAFR) value onthe transmitter. For CCPM machines,
decrease swashplate mxing percentage on the transmitter. |n addition, exponential can be
added to aileron and elevator channels.

After increasing the ATV{AFR) of aileron and elevator, 3D roll rates are still not enough.
Go back through the DIR setup procedure and use Iarger cyclic pitch.

Helicopter oscillates after fast forward flight or after tumbles.
(TiGradually reduce bath AlLand ELE gain by tuming them counterclockwise, 10 degrees at

a time.
(2 se harder head dampener.

‘.ﬁgtlle in flybarless setup mode, unable to complete ELE/AIL endpoint and reverse
settin
Disahle aII trima sukitrims on the transmitter.
Incorrect CCPM mixing after initial fiyb arless setup.
E1 Trirdsubtims notzeroed ot on transmitter.
2Wfter any tim adjustments are done ontransmitter, the initial flybarless setup procedure
needto be performed again.

3G flvharless system unable to power up.
1)C eckErn er voltage source. ) )
2Check ELE/PIT connections betwe en flybarless control unit and receiver.
FJCheck for connection hetween fiybarless cantrol unit and sensor,

3G flybarless system powers up with LED flashing, but swashplate did not jump 3

times, pitch is locked, unable to complete the initialization process.

Iy }Etn?ahle maov ement dunng initialzation process. Make sure helicopter is absolutely
ationary.

(20f STATUS LED flashes red, check the connection between flybarless controller and sensor.

| noticed swashplate tilts slightly at extreme pitch due to servo interactions, should | make
efforts to level it out?

Mo, Level the swashplate at 0 degrees using subtrims OMLY in DIR setup mode. End point
swashplate interactions are automatically compensated by the 3G sy stem while inflight.

| wiant to trim the heli differently for different flight conditions. ] i
Afterinitial DIR setup is complete, the trim tabs on your T can be used to trim the heli. Use your
TX's fliﬁht condition functions to have muktiple trim settings. Do not adjiust the subtrim unless you
arein the DIR setup model

What adjustments can | make on the transmitter after the DIR setup has been completed?
You can adiust the trimtabis, dual rates, exponential, collective pitch, and ailfeley swash AFR
for roll rate). Again do MNOT adjust the subtrims unless followed fry repeatmg of DIR setup steps.

During step 5 of DIR setup mude only alleron swash mixing was mentioned. Should | set
elevator swash rmungt]

Mo, The 3G system au Dmatmalrg.-' calculates a cyclic ring based on the aileron swash mix
Fercentage efting of elevator swash mix has no affect on the 3G systern Set the cyclic pitch by
he aileron swash mix & just use the same value for elevator,

14 « SPECIFICATIONS AUGN ///4

0 perating voltage range DG 3 8. 4V Operating humidity | 0%--95%

C perating current consunption =a0rmd @ 4.8V . . Control unit - 4226514, 5mm
Rotational detection rate +300° sec Dirmension Sensor - 22.321.7x14nm
Fudder yaw detection rate + 500 /sec ) Control unit © 16Q

Sensar resolution 12hit Weight Sensor : 9g

O perating termperature -0 ~—BET @FoHS certification stamp
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