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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 AucN //4

Fly only in safe areas,_away from other people. Do not operate R/C aircraft within the vicinity of homes
or crowds of people. RIC aircraft are prone to accidents, failures, and crashes due to a variety of
rea_sclns_includirgjg, lack of maintenance, pilot error, and radio interference. Pilots are responsible for
their actions and damage or injury occurring during 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 Fiybarless systemis recommended for experienced pilots only.

THE MEAING OF SYMBOLS WARNING LABEL DEFINITIONS

Ay rnms || Mishandling due to failure to follow thess instructions may result in damage or injury.

cauTion|| Mishandling due to failure to follow these instructions may result in danger.

ii
S

Do not atternpt under any circumstances.

NOTICES

Beforeturning onyour model and transmitter, check to male sure no ane else N

is operation onthe same frequency. Frequency interference can cause your {

model, or ather models to crash. The guidance provided by an experienced Q 75
ﬂ

pilot will be invaluable for the assembly, tuning, trimming, and actual first flight.
(Fecommend you to practice with computer-based flight simulator)

Operate this unit within your ability. To avoid the risk of accidents, donat fly
uncerweary or drowsy conditions.

F/C models are made up various forms of plastic. Plastic isvery susceptibleto f
darmage or deformation due to extrerme heat and cold clirmate. Wake sure notto ;
store the model near any source of heat such as an oven, or heater. It is best to
store the madel indoors, ina climate-controlled, room temperature environment.

During the operation of the helicopter, the rmain rotor and tail rotor will be spinning at

a high rate of speed. The blades are capable of inflicting s2rious bodily injury and

property damages. Ee conscious of your actions, and careful to keep your face, m

eyes hands, and loose clothing away fromthe blades. Atways fly the model a safe g =
distance fromyourself and others, aswell as surrounding objects. Mever take your

ayes off the model or leave i unattended while it is tumed an. Immediately tum off

the model and transmitter whenyou have landed the model.

Toensure D?eraﬂnnal safety, do not attermpt to nodify and alter this product. Flease i%‘t“h

)

use only factory spec replacement ﬁlarts listed in the manual. This product is
intended for recreational R/C model use only. Do not excesd the product's intended
lirit, nor uss it for unlaaful purposes.

This product is cunug::u sed of many precision electrical components.

It is crrhcaltn:u_kee%]t e madel and associated equipment away from moisture and
other cortarminants. The infroduction or exposure to water or moistura in any form
can cause the mode| to mafunction resulting in failure or acrash. Do not operate or
expose to rain or moisture.

o f r
FIC helicopters fly at high speed, thus posing a certain degree of patential danger. .
Choose a legal flying field n:nna's’ting DTPﬂat, smoath gru:uunf[i] without obstacles Do *’;'FK-*
not fly near buildings, high voltage cables, or treesto ensure the safety of yourself,  #W MF{
athers and your model.




2 - FEATURES AUGN ///4

@ 3-axis gyroscopic flybarless systemto simulate the stability of mechanical flybar system, yet at the
same time achieving agile 30 performance.

-;5," I_tilzes Silicon Micro Machine (SMM) sensors for excellent stability.
12 hit processors providing ultra high resolution, resulting in highly precise controls
@ Software upgradable through PC inteface adapter (sold separately)

Simpligtic setup process without the need of external devices, Setup is done through 5 gteps and 2
senstivity adjugments Rudder setup isidentical to GPT30 gy, minimizing learming curve.

Fiybarless sy stern dramatically improves 30 power output and efficiency, resulting in reduced fuel
or electricity consumption.

w Highly sensitive gyroscopic sensors combined with advanced cortrol detection rowtine praviding
higher hovering and aerobatic stability than other flybarless system

@ Suitable for all CCPM and mechanical mixing sy stem.

@ Comaptible with helicopter of all gzes from T-Rex 250 to T-Rex 7000

@ Innovative pitch gauge as an aid to facilitate pitch adiustments.

m High frame rate signal output for faster and higher precision servo responss,
Capableto operate hetweean 3V to 8.4V, conpatible with high voltage servos
Small footprint, light weight, minimalists and reliable design.

@ RoHS compliant.
3 . PACKAGE CONTENTS AuGN //4

Linkage ball A x 2
Linkage rod A x 2
Secrew bag x 1

Fiyharess Sensor x 1

Main Rotor head Set x 1

Head Stopper =1

Flybarless control unit x 1
Signal E}densipn wire 100mmx 1
450 Pitch Gauge x 1 Sensor mounting foamx 2

Micing base assembly x 1




4 -FLYBARLESS HEAD ASSEMBLY INSTRUCTION . ALIGN

/A

Washer
o 8.5 o Bx0.dmm

Metal main rotor holder

o4 7519 24 mm

Thrust bearing ar.

o 3o B3.5mm =
Eearing -
o4 o B3mm

Apply grease on thrust bearing.

i =

(ouTy (1)
Smaller 1D larger 1D

Thrust bearing

M etal main rator halder

Linkage ball A(M2.5x2.5)

Apply a small amount of
Td3 thread lock when

j fixing a metal part.

il

AR
©:*©
Thrust bearing
{23 o Bx3.8mm) x 2

© 1

Bearing
(o &% o B 3mmi x 4

O |

Washer
(o5 o Bxldmnix 2

© O [m

Linkage ball AM2 5x2.5)
(o d 7519 24mm) x 2

-,

R

Damper rubber
o 4o 6.4

Collar
o dx o 8.6 mm

Washer
o 2% o Bx0.6Gnm

- Featherng shatt

@ I:- o 3o d5Tmm

Socket screw

(M2 Bmmx 2

@ [| @ D © |] Socket screw
Washer Damper rubber-black 80°  Collar MZxGrmim
HI{m?}{l:;-IEi}{IIJ.IEirrmjl}a: 2 (odobfdmmix 2

(oo & GClmm) x 2
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Socket button head screw

(O dmm) x 4

© [

Socket screw
(M 25 x 1

© [

Socket screw
(M 28 x 1

© [ ———

Socket screaw
(21 2o % 1

© [

Socket collar screw

Ball Linksx 4

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

r

Sacket collar

(M 21 2mm) % 1 a i SCrew
@ ﬂ E M2 Mt i [ 21 2mm
M2 Mut x 1 5 |
> !
@ | s el € !
Bearing Z nE-.- 5
o2 oG o B2 3mm) x 4 = i B 3
@ 0O 2
Eearing z r
Co 1.5 o dx2mm) x 4 o
© | 5
Washer
(o200 3.6x0.2mm x 2
L%
=)
Washer
o 2% 0 3.6x0.2nmm
Socket screw
W etal washout control arm M eEmm
Bearing

When tightening a
screw to the wash
out hase,fplease

tighten it firmly but
naot over tightened.
aver tighten wil
make the screw
strip.

0Fd mm

o 2o 3 600 2mm

Socket screw
M2x12mm

o 2o B o B2.3mm

Bearing
o 1.5% o dx2mm
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3 -
Approx. 5EmmMm ] ‘_;

Ball Linksx @

Linkage rod(A) Approx. S5mm x 2

Il52 existing
linkage rod D

Lirkage rod(D) Approx. 33.5mm x 3

Smmf

|

|

! For safety reasons, newer premium
| CCPM servos are recommended to
|

|

|

159mm

avoid inconsistencies created by
gear wears and matar
deteriorations of older servos.
Recommended setvo spec:
rminimurm speed 0.09 s2cd6l |
torque 2.2k, cmoar higher




5+ 3G FLYBARLESS PARTS IDENTIFICATION AND CONNECTION ILLUSTRATION ALIGN

PARTS IDENTIFICATION AND CONNECTION ILLUSTRATION

|Flyhﬂriess Sensnr|

ALEM

|Flyhar|ess Control Unit|

Insert plugs into receier

Status LED

— Setup Indicator

|!]E R\as [per labels

——==| AILERON
p— ]ELMTUR dual power bus
————e=|lprcy receieror dial
———|;RuDDER  Oufput BEC.
Ll sEnsTvITY

—Z@TE AL

/ﬂ —— Elevator Gain
— SET Buttan

/ ————— Aileron Gain

= 2o

IR PIT

Cydic and rudder servos are on
independent power bus for
com patibility with dual power bus
recs ver of dual output BEC .
E'Elemple: Swashplate servo

AN and madder servo 5200

Step down Valtage

Regulator (optional )
The default factory setting for aileron and elevator gain is50% dial turnsd to 12
o'dock postion). [flefthight or forwardiat asdllation is noticed, re duce the AIL
o ELE gain 10 degrees at atime, until the oscillation disappears.

Flybarless If helicopter dits leftiiabt or forwandfat during hover, increase the AL or ELE
gain 10 degrees at a time urtil ditting is eliminated.

6 + 3G FLYBARLESS SETUP INDICATORS AHLIGN ﬂ

Flybarless system setup mode:
E.LIM

Direct mode bypsassing
gyro, for mechanical
travel and neutra poirt

satup.
Rudder gyro setup mode:

Aileron reverse
settings

Collective mixing type  Elevator reverse
recognition and elev  settings
ator endpoint ssttings

Aileron endpoints
zettings

Rudder Serva
Reverss s=ttings

Zervo fame rate settings  Digital/énalog servo

Rudder endpoints
settings

Rudder s=rvo delay,
and helicopter size
settings

(1520 psand 78D 1 s) setting s

6




7+~ 3G FLYBARLESS CONTROL UNIT AND SENSOR INSTALLATION . ALIGN

_ &caunaml

Sensor mustbe installed with
arrow pointing to front or rear of
the helicopter as shown in
diagram, level, and away from
vikbration sources. ]

If excessvibration from helicopter
frame is affecting flybarless
SENs0rs causing instability, two
sensor foams canbe usedto
mountthe sensor.

If problem persists, attempts
should be made to eliminate
vibration source, arreduce

*?\\ headspeed.

/4

Directional Arrow

Flybarless Sensor

= connector
latch B,

Sensormounting foam

f\E o [Acaumon

@ when cannecting the wire harness
— j tt:uhetween mtmmlllt%ﬁx and sensn{rj puskh
Flybarless cortrol unit — & connector all the way in, and make

L sure the connector latch engages the
& unitwith a "click" sound.
The connection needsto have
sufficient slack to avoid vibrations
induced disconnects. Disconnects

during flight will result in loss of contral
and crash of the modal.

8 - USAGE AND SETUP INSTRUCTIONS aAuGN ///4
SETUP PRE-CHECK

I Connectthe receiver and servos to the flybarless controlunit as per diagram found on page 6.

2 Digital servos must be usedon cyclicto avoid damage to servos.
Fecommended servo spec: minimum speed 0.09 sec/60, torque 2. 2kg.cmor higher.

3 Transmittertrimtabs must be centered before entering the setup process. It can be mov ed after
setupis complete totrimthe heli.

4 3G Flyharless contains two independent power circuitsto enable the use of different voltage
20 urcjnlasthn:uugh thereceiver (Forexample, 7.4V to the cyclic servos, 8% to the gyro and rudder
Sery o).

[fthereisonly one 7.4V power source, a step downvoltage regulator is required {available
separately) to prevent rudder servofrom burning out.

| Topreventvoltage instahility, do not use step down voltage regulatorif power
source isalready at &Y.
Flease consult your servo manuals and ensure propervoltage are suppliedto the
SEIVO0sS.

5 Whenthe 3G flybarless systemis installedfor the first time, a few simple setup steps andfly tests
needto be performed inthe flybarless setup mode. These stepsneed to be performed only during
initial setup, and does not needto be reI;Je:atedfl:ur subsequent flights. Just power up the system
normally, checkthe proper servooperations, and fly. The initial setup procedure only needto be
repeated after software upgrade, pitch range reset, or subtrims are added in the transmitter.

7

FLYBARLESS SYSTEMINITIAL SETUP STEPS

1 DIR: Direct mode to bypass gyro for mechanical travel and neutral point setup

=) 1 Stepl.1 : Enter the DIR settings

Flease unplugthe motor power caord
befare connecting the battery to avoid
mator aperating while you are daing
the setting. Connect the motor power
caord after the setting is finished.

Press and hold the SET button while
powering up the receiver. Helease the
button when LED 1-5 begin to cycle.

The DIF gresn LED will light up indicating
the gyro has been bypassed for neutral
and mechanical travel range setup.

DIR settings

AcauTion|

If "STATUS" led flashes in
redindicating errar
entering DIR settings,
| check connections to the
sensorandrestart the
T ——| process.

Step1.2 : Swashplate function check

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

Acrmon

Incase of incorrect servo movement
ornomovement at all, please check
for proper connection hetween

3G flybarless connectionto servos,
aswell as proper setup an
transmitter.

Aileron FH

DIR settings

‘ Fitch Aileron

Elevator




7+~ 3G FLYBARLESS CONTROL UNIT AND SENSOR INSTALLATION . ALIGN

_ &caunaml
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Fitch 0"

Stepl.5: Cyclic pitch setup
M acimum cyclic pitch setup: With main blade parallzl

Step 1.3 : Mechanical Setup

Adjustthe servo neutral point, mixing

-—-— Horizontally base position, and main blade pitch.

—
—
T
a0
=17} °

o — Horizontally

Il IIIIIIII T |
_|___||||||||L|_|‘~. Iw*’
L

A TERATELTATAI]
@

Level &CAUT ION

Fay extra attention to these setup
steps. Incorrect neutral points will
Level affect flight stability, and worse lead
toloss of control.

Adjust subtrims on transmitter so
"7 servohorn ishorizontally level

to helicopter body, maove the transmitter aileron stick

all the way left, and adjust the AIL mixing percentage

+8 pitch range Lr; SWASH settings until main blade pitch are 9to 11
B Orees.

#Recommended pitch range 9, maximum pitch
range far advanced pilat shall not exceed 11

VN

Adjustments to the CCP M s2rvos endpoints should

he done through transmitter's swashplate mixing
fundion (AIL swash AFR). Do not adjust individual
sarvos endpoints through the servo ATVIAFR function
Should any changes made to the endpoints or
aubtrims on the tranamitter in the fiture the flybarless
system initial setup must be performed again.

Example: cyelic pitch of
Futaba 127ZH with three D
AllLeron swash o 45
Elevator sw
Fitch sw

Stepl.4 : Collective pitch setup

Adjust the maximum collective pitch using the
transmitter's swashplate mixing function
(pitch swash &FR ). REecommended pitch
ranged12  maximum pitch range for
advanced pilot shall not excead 14

12" pitch
=i phEnge &caunaml

Do not adjust individual servos endpoints
through the servo ATW/AFR function, use
only swashplate mixing adjustments.
Should any changes made to the
endpoints or subtrim s on the transmitter
inthe future, the flybarless system initial
setup must be performed again.

[Use the ariginal 4 2flybar |

Use the included pitch gauge and the ariginal
fybartoaid the adjustment o fpitch.

Acanod

| fthere are bite mark s from the set sorewon
your flybar, sand it smooth with sandpaper
or file for ease ofinserioninto the temporary
flybar mount .

2 E.LIMswas hplate'mixing typerecognition and elevator endpoint setup :

Step2.1 : Entering E.LIM setup mode

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

[Acmma]

The throttle stick position where main pitch
is0degree mustbe maintainedthroughthis
setup process.

E.LIM settings

10
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M acimum cyclic pitch setup: With main blade parallzl
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2 E.LIMswas hplate'mixing typerecognition and elevator endpoint setup :

Step2.1 : Entering E.LIM setup mode

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

[Acmma]

The throttle stick position where main pitch
is0degree mustbe maintainedthroughthis
setup process.

E.LIM settings

10




Step2.2 : Swashplate mixing type rec ognition and elevator endpoint setup

With all channels stationary, move the transmitter eley ator
stickforward, and then baclk to center position. This
completesthe swashplate mixing type recognization
process.

The contral unit will determine the CCPM mixing ratio or
traditional mechanical mixing maximumelevator endpoints.

Acamon]

Throttle stick position where main
pitchis 0 degree must be
maintained through this setup
Process.

NSRRI

111
O

| Thiottle stick must be maintained |

4.A.LIM aileron endpoints setup:

Pressthe SET huttonto enter A LIM setup mode.
TheA LIM LED will lit up after E.REY turns off.
With all channels stationary, move the transmitter
aileron stick tothe right, and then backto center

position. This completesthe aileron endpoint setup

process. The controlunitwill determine the
maximum aileron endpoints

Ao

The throttle stick position where main
pitchis 0 degree must be maintained
throughthis setup process.

| Throttle stick must be maintained |

3. E.REV elevator reverse setup mode :
Prass tha SET button to entar E.REV satup made.
The E.REV LED will lit up after E.LIM turms off.

This setup mode sets the elevator gyro direction
1. Tilt the helicopter forward as shown in
diagram, and check if swashplate is
tilting comactly toward tha back.
2. If the swashplate is tilting at the wrong
diraction, move the transmitter elevatar
stick until STATUS LED

5. A.REV aileron reverse setup mode :

Pressthe SET huttonto enter A.REY setup mode.
The A REY LED will litup after A LIM turns off.

Tilt the helicnﬁter right as shown in diaaram, and
checlkif swashplateis titing carrectly toward the
left. Ifthe swashplate istilting at the wrong )
direction, move the transmitter elevator stick until
STATUSLED changescolor, andre-checkthe
swashplate tilting direction.

Pressthe SET button again, and the contral unit will

restart, with all LED's flaghing.

)

Helicopter titing direction [:L'>

AGFlybarless systemmust remain
stationary during startup. Do not move
the helic opteruntil the swashplate
jumps up and down slightly 3times,
indicating the completion of initialization.
(pleasereferto page 17 step 3)

Swashplate comection dredtion

<::I Helicopter tilting direction

A.REV settings

12
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RUDDER GYRO SETUP

After the system reboots, flybarless setup is completed. 1
Mow the |'uyddergyrn needsytn setup withpsimilar P |

rocedure asAlign's GF780 gyro.

. . 3G Flybarless rudder gyro hasthe
|'uudsdhe?g?frguégtt3perﬁu:luz—dre?umn for2 secondsto enter the factory setting of 1520 15 and DS

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

@ ATS @ Rudderto gyro mixing needed to avoid damagesto the servo.

@ Filat autharity mixing @ Pitch to rudder mixing
@ Throttle to ruddermixing @ Revolution mixing

Stepl1 : 1520 ;; s (standard) or 760 ;; s{(narrow band) servo frame rate setup.

3G Flybarless systerm is compatible with boththe Y60 4 s narrow frame rate servos
(such as Futaba S9256  S9251, BLS251), as well asthe standard 1520 4 s frame rate servaos
(most others). Proper frame rate must be selected based on yourservo's specifications.

To enterthe setup mode : Pressand hold the SET button for 2 seconds until STATUS LED
flashes. The 1520760 LED will light up indicating servo frame rate setupmode. Fush the
transmitter rudder stick left arrightto select the frame rate. Forexample, if rudderis pushedto
the |eft (or right) and STATUS LED turns green, the frame rate is setto 1520 ws. To setitto

760 1 s, the rudder stick need to be pushed from the center to the oppasing end 3 times far the
STATUS LEDto turnred, indicating frame rate setto 760 1 s.

3G Flybarless panel : Each settingvalue is labeled an the 3G flybarle ss contral unit with

either green orred lettering, which carresponds to the STATUS LED color. Subsequent setup
mode 15 entered by a single press of the SET button. Setup mode will exit if no activity is detected
in 10 seconds.

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

Selectby moving the rudder
stick left and right

Standard/M arrow band mode Mode 1

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 from the gyro at faster and higher precision. Due to the high performance gyro
sensors used inthe 3G flybarless system, premium high speed digital rudder servos are mandatory
for aptimal tail performance. Some of the recommended rudder servos include Align DSE50, DSEZ0,
DE520, D5420, Futaba S9257, 59256, 59254 S5253 or other servos with similar specifications.

Setup method : Press and hold the SET button for 2 seconds to enter the setup mode, then
press the SET button to select DS/AS setup mode, as indicated by the lighting of DS/AS LED.

Using the transmitter's rudder stick | select either digital servo DS mode [STATUS LED is green) ar
analag serva AS mode (STATUS LED isred).

&CAUTMN Llsing an analog servo in DS mode will cause damagesto the servo.
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Green LED : DS digital servo
Red LED : AS analog servo

Select by maovingthe rudder
stick left and right

digital / analog mode

Step3 : Rudder servo direction check and link adjustment

WMoy e the transmitter rudder stick left/right, and check forthe correct direction of the rudder serva.
If needed, servo reverse is done fromthe transmitter's REV (reverse) function.

For tail pitch adjustment, center the rudder servo by either setting the 3G flybarless to normal rate
made (non-heading lock) , or press and haold the SET button for 2 seconds. With the rudder serva

centered and servo horn at 90 degrees, adjust the linkage lengthountil tail pitch slideris centered
on the tail output shaft as shown in diagram.

Rudder pitch
slider centered _

Fudder servo arm Tail gl;ears

Step4 : .'n N@Msetting

Lift up the helicopter by hand, andturn it to the left (yaw). Checlkifthe rudder servoisapplying
correct compensationto the right. 1freversed, setthe NOR/REY setting asfollow.

Setup method : Press and hold the SET button for 2 secondsto enter the setup mode, then
press the SET button to select NOR/REEY setup mode, asindicated by the lighting of MOR/REW LED.

Using the transmitter's rudder stick, select either NOR (STATUSLED is green), or REWV
[STATUS LED is red).

Green LED : normal direction
Red LED : reverse direction

Select by moving the rudder
stick left and right

gyroscope direction settings
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RUDDER GYRO SETUP
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gyroscope direction settings
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Step5 : LIMIT rudder servo endpoint setting

Fress and hold the SET button for 2 secondsto enter the setup mode , then pressthe SET button
repeatedlyto select LIMIT setup mode, as indicated by the lighting of LIMIT LED. Push the
transmitter rudder stick left until tail pitch slider reaches the end, then center the rudder stick and
wait 2 secands forthe STATUS LED to flash red. Then push the rudder stick right until tail pitch
slider reachesthe end, then center the rudder stick and wait 2 secondsfor the STATUS LED to
flazh red. This completes the left and right endpoint limit adjustment of servo travel. Insufficient
servo travel will degrade helicopter performance, while excessive travel will cause binding and
damage rudder serva.

RUD @ﬂ ﬂ@\

Mode 2

e Tail gea;:s

Fush the rudder stick right until tail pitch
slicler reachesthe end, then center the rudder
rudder stick and wait 2 secondsforthe stic lcand wait 2 seconds for the STATUS LED
STATUS LED to flash red. Thiscompletes the toflash red. This completesthe rudder
rudder endpoint limit adjustment for the left side. endpoint limit adjustment forthe right side.

Tall ge{ars

Fush the transmitter rudder stick left until tail
pitch slider reachesthe end, then center the

Flashing red LED indicates
settings have been registered

Acariol]

Ruddertravel limit setting lowerthan
E0% will nat be registered. Meachanical
fixx (moving link ball closer to center of
servo homn) is needed for excessive
servo travelwhen LIMIT function is
below 50%.

endpoint limit settings

Wer size and DELAY settings

This setting includes two functions :

(17 For small helicopters such as T-Rex 260/450 | set this setting to small helicopter
(STATUS LED red). Forlarger helicopters such asT-Rex 500/&600/700 set this setting to
large helicopter (STATUSLED green).

Green LED: suitable for larger hdicopters such as T-REX300/600/700
Red LED: suitable for smaller helicopter such as TREX 230/150

Select by moving the rudder
stick left and right

Helicoptersizeselection
and servo delay s ettings

(2) The DELAY function is utilized when slower rudder servo causes tail hunting (wagging).
Thiscan he chserved after a hovering pirouette comes to a stop. Iftail hunting occurs,
gradually increase DELAY value to eliminate it. Forbest performance, DELAY value should
be kept as low as possible without tail hunting.

Setup method: Press and hold the SET button for 2 seconds to enter the setup mode, then
pressthe SET button to select DELAY setup mode, asindicated by the lighting of DELAY LED.
The choice of smallorlarge helicopter is done by maving the transmitter rudd er stick left or
right while ohserving the color of the STATUS LED. For small helicopters STATUS LED will be
red,and large helicopter willbe green. The amount of servo delayisset by how far you
pushthe rudder stick, followed by pushing the SET button.

Gradually mowve the transmitter
rudder stick until DELAY LED
hegins to flash, the delay value
is 0% at this point.

Red LED for T-REX450

0% when DELAY LED
begins flas hing

nueto movetherudder
ick until desired delay value
is needed, then press the SET
button to register the setting.
Maximumis 100% delay, with
rudderstick pushed to the end.

Red LED for T-REX450

Step 7 : Sensitivity Adjustment

For radio with built in gyro gain settings, gain can be adjusted directly. For example, 50%-100%
setting on the radio translates ta 0% T100% gain in the heading lock maode; 50% 0% setting on
the radio translatesto 0% 100% gain in the normal (non-heading) lock mode.

Actual gainvalue differs amongst servos and helicopters. The goal is to find the maximum gain
without tail hunting. Thiscan only be done through actual flight te sts.

The recommended starting point for transmitter's gyro gain setting should be 70~80% for hovering,
BO0~70% for idle-u% Yalue should be tuned under actual flight conditions by increasing to the
maximum gain withouttail hunting.

|&CAUTIUN Faorradios (IE Futaha) using 0-100% as heading lock gain scales, the
recommended gain setting is30% to 35%. Forradiothat usesthe 50 -100%

scale(suchasJR and Hitec), the recommended gain settingis 70%to 75%.
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Step5 : LIMIT rudder servo endpoint setting
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Helicoptersizeselection
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For radio with built in gyro gain settings, gain can be adjusted directly. For example, 50%-100%
setting on the radio translates ta 0% T100% gain in the heading lock maode; 50% 0% setting on
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9+3G FLYBARLESS PREFLIGHT CHECK AUGN ﬂ

Stepl
— '--___"'- e — ._?_-' Turn on Transmitter, and then receiver power.
T .,;__-i‘lll_'" ﬁi#—'.‘@‘_‘l—: g
Swashplate m ps upf I-',ﬂﬁ = Ste PR
down 3 times horizontally l‘ 3G Flybarless sy sterm will [gjn;: thrnugh i
Il initialization process, as indicated by flashing
= = il of all LED's. Do not move the helicopter or
= e 1 transmitter sticks until initialz ation process
oy I . completes.
Step3

The completion of intiali Zation process is indicaed

by the rapid up and down maion of swashplate 3

times while remaining level. Should the swashplate
jumps up and down at atited position, the

fiyhar ess system initial setup need to be performed
agan iR efer to page & Fhbarless system initial sgup)
The pitch of heicopter will remain lodked until successful
inti dization. Ifthe intializstion process s unableto
complete, with STATUS LED blinking red, Re-chedk all
connections, and perform ancther reboct with helicopter
remain stationary.

Following successful intialization process, green
STATUS LED indicates rudder is in heading lock mode,
while red LED indicates norma non-heading mode.
Referto P16 Gain Adjustment)

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

D .
el

Step#

Tilt the helicopter forward and swashplate should
tilt back to com . If revarsed, parform the
flybarlass in again and adjust the elevator

direction

Swefplate comection g ~ reverse setting mto P.11: E:REV setup)

Helicopter titing direction

Y
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Step5

Tiltthe helicopter to the right and
swashplate should tilt left to compensate.
If reversed, perfarm the flybarlessinitial
<. setup again and adjust the aileron reverse
setting (Referto P12: AREY setup)

i i Helicopter titing direction

StepO

Swashplate corredtion drecion it thottle stick all the way up

(and down), and cyclic stick all the way
left/right and up/dawn, check for any
binding onthe swashplate. If binding
ocours, perfarm the flybarless initial setup
again and adjust the endpaint limits.

Steps

Check the center of gravity (C G) and
adjust component placement until CG
paint is right on the main shaft of the
helicopter,

Helicopter titing ¢ "

direction II 4 IE
/ With all above steps checked, re start the
system and begin flight test.

HELICOPTER CG CHECK PROCEDURE

With a full fuel tank, hald the helicapter as shown.

Oncethe helicopterstopsratating, the helicopter's
CGcan he seen at wherethe head is pointing -
relative to the main shaft.

Helicopter head should be level with
main shaft, or slightly lower than the
main shaftto ensure the centerof
gravityis maintained during flight.
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10 - 3G FLYBARLESS FLIGHT TESTPROCEDURE AlLlaN ﬂ

Stepl

This procedure isbest pefarmed on saoft surfaces such
as grass. The use of rubber skid stopperis recommended
on hard surface to prevent vibration feedback fromthe
ground to flybarless sensors, resulting in over-corrections.

Rubber skid stoppers installed

If swashplate should tilt prior to lift
off do nottrytomanuallytrimthe
swashplate level Thisisdueto
vibrationfeedback to the sensor,
and willdisappearaonce helicopter
lifts off the ground. [f manualtrimis
applied, helicopter will tilt
imrmediately after liftoff,

Step2

With the helicapter havering, cbserve forany rapid left/right or forward/aft oscillations.

If forward/aftoscillation is observed, land the helicopter 1the
counterclockwise gradually, and test again. Do this until oscillation disappears.

| Setthe dial to 12 o'clock position

e Decrease ELE gain

If left/right oscillation is ocbserved , land the helicopter, turnthe AlL gain dial counterclockwise
gradually, and test again. Do this until ascillation disappears.

Setthe dial to 12 o'clock position as starting puint|

Aileron gain adjustment dial e

Decrease AlL gain

Forward/back oscillation

Left/right ascillation

turmthe ELE gain dial

&

19




for aileron gyro gain.

FORWARD STRAIGHT LINE FLIGHT

Futthe helicopterinto fast forward flight from hovering. If similar oscillationisobserved,
reducethe elevator gyro gain. Ifthe helicopter pitches up, arresponds slowly, increase the
elevator gyro gain. Repeattestuntilthe oscillation is eliminated. Similar method is used

After gyro gain adjustments are completed, the helicopter cyclic rate can betuned using
transmitter's swash AlL and ELE mixing ratio. Higherthe percentage, faster the rallflip rate.
Exponential can also be added onthe transmitter to soften the sensitivity for stable hover.

11 « SETUP EXAMPLES AUGN ///4

IUsing Futaba 127H transmitter as an example

—a

with emphasis on stability

with emphasis on agility

Main blade pitch Settings
(Collective Pitch Settings)

Mainblade pitch = 12
swash pitch : 40%

Wain blade pitch =14
swash pitch : 0%

Cyclic pitchsettings
(Adjust whilein DIR mode
using AIL/ELE swash AFR)

Cyclic Pitche”

swash Aileron : 45%
Elevator : 45%

Cyelic Pitch11°

swash Alleron : 55%
Elevator - 5%

Aileron and Elevator
swashplate mixing ratio
settings

swash Aileron : = 45%
Elevator - =45%

swash Aileron : =55%
Elevator - =55%

Aileron and Elevator gyro
gain settings

12 o'clock direction{50 %)

11 a'clock direction{40%)

While in DIF setup mode  the transmitter's CCFM swash mixing values for aileron
andelevator represent CYCLIC pitch values, These values affect the cyclic rall
rates on the aileron and elevatarin flying condition. Highervaluestranslate to
faster cyclicrallrates. If cyclicrollrate isnot improved with increased swash mixing
values, thisis dueto insufficient cyclic pitch. Whenthis happens, cyclic pitch can he
increased through the flybarless setup procedure. Maximum cyclic pitch should be
limited at 11 degrees.
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12 - TROUBLESHOOTING AUGN //4

Senstive Forward AftLeft/
Right input response

Foll rate too high

Foll rate still too fast after
swash afr adjustment,

cyclic pitch too high

Problem Cause Solution
ngﬁﬁg Tracking is Off ﬁgﬁ;_\'{;"#?‘aﬂfﬁmds are Adjust length of pitch linkage rods (4)
o Adjust pitch linkage rods (&) to reduce
Excessive pitch pitchby 4 to 5 degress. .
Headspeed too low Hovering thrott] o Increase throttle curve at hovering
H OVENINGTNTOITIE CUVE IS b aint antransmitter
over toolow faround 65%~70%)
. Adjust pitch linkage rocks (&) to increase
Mot enough pitch pitch by 4 to S degrees.
Headspesd too high :
- ) e Decrease throttle curve at hovering
Po%#ﬁil 'ﬂg throttle curve is point on transmitter
g faround £5%-~70%)
Drifting of tal ooccurs duing Rudder neutral point impropery] Fesst nudder neutral point
haoverng, or delay of rudder sat
responss when centering
RI;]::?I;E muclder stick, Rudder gyro gain too low Increase rudder gyro gain
Tail ozillates (hurting, or wags ) . )
a hover or ﬁ.,ll::l;lhlﬂﬁlg gs) R udder gyro gain too high RFeduce rudder gyro gain
Fornardiaft osdllation when : ) Turnthe ELE gain dial on control box
elevatoris applied Elevator gyrogain too high. [ counterclockwise, 10 degrees at a
tim e urtil oscillation is eliminated.
Oscillation gﬁllilﬁ;pftj.l.;“‘gmﬂﬂ?;&bles (nods) Wom serva, ar dack incontral links [ Replace servo, bdl link, or linkage balls.
during
flight Tum the AIL gain dial on cortral box
_ o Aileron gywa gaintoo high counterclockwise 10 degreesat a
Lettiright osdllation when time urtil ogcillation iz eliminated .
aileron is applied
Wam servo, or slack in cortrol links | Replace servo, ball link, or inkage balls.
Elevatarinput causes
helicopter tF:, it Turnthe ELE gain dial on control box
. Elevator gyro gain too low dockwise 10 degrees at atime until
Drifting | Helicopter pitches up drifting is eliminated.
during during forward flight
flight _ - _
Aileron input causes . _ _ . Turn ?h_e AlL gain c.ilal an mntl ol bm_c:
helicopter to drif Ailleron gyro gain too low d:_:c_km_se,jﬂ_degleesat atime until
driting is eliminated.
Increase the swashplate AFR
. Foll rate too low in ransmitter
Slow Forward AfLeft/Right
input response Foll rate still slow after Go backthrough the DIR setup
swash afr adjustment, procedure and increase the cyclic
Control cyclic pitch too low pitch.
Response

Decreasze the swashplate AFR
in transmitter

Gobackthrough the DIR setup
p.rtn%edure and decrease the cyclic
pitch.

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