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General information

Design Features

FC-28 Transmitter

The ergonomic transmitter design is ideal for hand-
held or tray operation with maximum comfornt. For
protection, the FC-28 system is supplied in a durable
aluminium carrying case.

Large, high resolution 'super-twisted' graphic display
of all program data.

Graphic display of the numerous program stages for
ease of operation.

All program changes become effective immediately,
without having to be stored in the memory - 'real-time’
programming.

Uncomplicated programming using the "direct function
call mode' or ‘graphics menu systent'.

Standard functions and mix programs to suit glider,
aercbatic or helicopter use.

fnnovative change-over program for various pre-pro-
grammed flight modes (Quattro rate).

CAMPac system with unlimited model memory option.
Six model memories are incorporated in the transmit-
ter plus four additional model memories in each
CAMPac.

Model memory copy function to safeguard existing
programs orto simplify the programming of new modeis.
Trim storage for all model memories so that the stick
trims of each model may be returned 1o neutral.
Servo reversal for all channels,

Precise servo paths may be programmed with ATV,
AFR, EXPO1, EXPO2 and VTR,

DSC (direct servo control) option for function testing
without RF output from the transmitter.

Data transfer from one transmitter to another.
Quattro rate allows four different parameters of mixing
and servo path for each model memory. These canbe
switched in and out inflight - manually or automatically.
Unrestricted selection of all joystick functions, switches
and sliders.

Switchable for PCM or PPM operation.

Built-in optical tachometer for propellers with 1 - 5
blades.

Timer functions include count up, count down and
rhythm.

Joysticks fitted with four ball bearings to ensure maxi-
mum control precision.

SMT (Surface Mount Technology) for maximum qual-
ity of PC boards.

Adjustable stick length and spring tension. Long stick
option for tray operation

Plug-in RF module.

Automatic transmitter cut-off when joysticks have not
been used for thirty minutes.

Long eperating periods possible with the 8/1400 mAh
fransmitier batteries.

P-R129DP Dual conversion receiver

Dual conversion technology for extreme suppression
of VHF and harmonic interderence.

Two ceramic filters.

Combines 1024 PCM coding with new channel filters
to provide maximum selectivity and reception safety.
Failsafe and battery failsafe functions for allchannels.
Automatic control of pre-selector stage for optimum
analog pulse conversion.

SMT (Surface Mount Technology) for maximum qual-
ity of PC boards.

P-S9201 Servo

® Hightorque and speed, dust-ghielded, watertight, bell-
type armature motor with samarium-cobalt magnets.

® New indirect drive potentiometer to safeguard against
damage from vibration and impact.

@ Special Futaba servo electronics offering maximum
starting power and reset position with minimum fag.

® Robust design of glass reinforced moulded case.

Technical Data

FC-28 Transmitter

9 channel transmitter  :PCM/PPM operation
Frequency :35/40 Mhz

Modulation ‘FM PPM/PCM switchable
Cperating Voltage :9.6v (1400mAh nicad)
Current drain :140mAh

Weight 115909

Cimensions 2240 x 210 x 60mm
P-R129DP Receiver

9 channel double superhet receiver

Frequency :35/40MHz

Intermediate frequency :ZF1=10, 7MHz, ZF2=455Khz
Operating voltage 4.8v - 6v

Current drain :20mA

Weight 469

Dimensions :62.5 x 36.5 x 60mm

P-59201 Servo

Neutral pulse '1.52ms, positive
Operating angle 2 x 45 degrees
Operating speed :0.22 sec/60°
Output torque 5.0Kg/cm=50Ncm
Power requirement 4.8 - 6v

Weight 459

Dimensions :38.5 x 19.5 x 34.6mm



General information

Charging the receiver and transmitter batteries

Receiver

Charging lead

Charging socket

® First, connect the charging lead banana plugs to the
battery charger, then connect the lead to the transmit-
ter and receiver charging sockets. If you do not wish
to disconnect the receiver battery when charging, you
will require a switch cable with charging lead {(Order
No. P-R4-SW.J),

® Thebatteries must be charged priorto use. Charge for
15 hours at 50mA (500 mA-batteries) or 20 hours at
100 mA (1400 mA-batteries).

® Quick-charging the transmitter batteries must not be
carried out at currents above 3A.

Note: The transmitter is fitted with a one-way diode to
protect the systemfrom being reverse charged. Do
hot charge with a peak detecting charger.

After any lengthy storage period, L.e. following pur-
chase or after a winter break, the batteries should be
discharged and recharged 2 or 3 times prior to opera-
tion to ensure full capacity and operating time.



The FC-28 transmitter

Transmitter controls

Aetial

Two position switch

Two position switch

CAMpac socket

Two position switch
Optional switch/trimmer site 1
Joystick - function 3 & 4

Trim - function 3

WONONMBHEWLN -

Trim - function 4

Slider - function 5

Slider - function 6

Large format graphic LCD
Soft touch keys
Transmitter On/Off switch
Case locks
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Slider - function 7

Trim - function 1

Trim - function 2

Three position switch - function 8
Joystick - function 1 & 2
Optional switch/trimmer site 2
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Stick switch

ILELL

The stick length can be adjusted to suit the pilot: Loosen
Part A and B (see diagram). Adjust Part A to the desired
stick length and lock with Part B.

The short sticks are particularly suited to pilots who prefer
to hand-hold the transmitter, whereas the long sticks are
best for pilots who wish to use the transmitter in a tray.

The optional long sticks can be fitted with a switch as afree
unit with an ON/OFF function. This stick switch can only
be fitted by Futaba service agents.




The FC-28 transmitter

CAMPac

Aerial ball and socket

RF Module

Detaching the transmitter's back panel

Snap catch

< Ir®
*RF moduley
Socket €

CAMPacs are memory modules for expanding the model
memory of the transmitter. Each CAMPac can store data
for either 1 or 4 additional models (depending on the
CAMPac used). A new CAMPac must be 'initialized' prior
to storing modeldatainthe memory for the firsttime. insent
the new CAMPac into the CAMPac socket and switch ON
the transmitter. An audible signal indicates when initiali-
zation is complete.

Warning: CAMPacs are static memory modules and
are therefore sensilive to static charging and dis-
c¢harging. The housing should never be opened and
the plugs never bridged or touched.

The stifiness of the aerial ball and socket's movement can
be made lighter or stiffer to suit.

Tumning the indicated Phillips screw to the right (clock-
wise) = sliffer movement.

Turning the screw to the left (anti-clockwise) = lighter
movement.

Adjusting screw

The FC-28 transmitter features a plug-in RF module
which determines the output frequency band. The trans-
mitter crystal is located in the module. To change the
crystal, remave the transmitter imodule by depressing the
two shap catches and pulling it out towards the rear. Itis
normai for the module to warm up a little in operation. The
RF module is automatically switched-out when the DSC
lead is used (See page 10).

To remove the back of the transmitter case, remove the
RF module and pull both rear sliding locks back to their
stops. Lift the bottom part of the transmitter case at both
catches. Whilst overcoming the slight resistance given by
the two snap catches on the sides, lift off the back towards
the rear.

Close the transmitter ensuring that the RF module's
contact pins are inserted intothe recessinthe bottom part
of the housing. First, locate the top of the base (below the
aerial ball) and then squeeze both snap catches on the
sides at the same time, until they catch. Now the sliding
locks can be closed and the module re-fitted.



The FC-28 transmitter

Inside the transmitter

1 Switchftrimmer option site 1
2  External switch/trimmer sockets
@ 3 Right joystick backplate
4 DSChrainer socket
@ 5 Internalfuse
6  Transmitter nicad
@ 7 Spare crystal holder
8 LCD contrast controf
S  Left joystick backplate
10 RF medule pins
11 Switch/trimmer option site 2
12 Optical tacho sensor
13  Cableclip

Q @

|Activating the throttle ratchet

Throttle left

909

When the transmitter is despatched from Futaba, the
throttle ratchet is not operational. To activate the ratchet,
remove the back of the transmitter, remove the two
backplate retaining screws ‘A’ on the appropriate joystick
and rotate the backplate as shown in the diagram. Re-fit
the retaining screws to inhibit the spring tension and
simultaneously activate the throttle raichet.

This completes the mechanicalidentification of the throttle
channel. To complete the electric identification, see func-
tion 21 - FUNCTION change.

The joystick tension can be adjusted by the pilot, as
required, by simply turning screws 1 - 4 {as shown in the
iliustration) using a Phillips screwdriver,

Turning the screws clockwise = "harder tension
Turning the screws anti-clockwise = 'softer' tension




The FC-28 transmitter

Transmitter expansion

Althoughthe FC-28 systemis one of the mostcomprehen-
sive, it is possible to customise the transmitter to suit
personal preferences with the expansion options. Adding
extra switches allows new functions to be performed and
these can be fitted 1o either side of the transmitter and
made to perform any specifictask. So,the FC-28 transmit-
ter ¢an be tailored to suit the individual pilot's needs.

-

Fitting switches

If a switch is to be fitted at option sites 1 or 2, the clear
plastic mask which covers the relevant site must be
removed by lifting under the appropriate 'thumbnail' re-
cess. Remove the back of the transmitter, as detailed
previously. Take off the switch fixing nut and fit the switch
-fromthe rear - in the required position. Secure the switch
with its retaining nut. Break the appropriate opening out
of the cover {by twisting) using taper-nosed pliers or
tweezers.

Now the enclosed switch identification label can be stuck
on to the plastic cover {from the inside - mirror writing) in
the correct position to mark the switch or trimmer's func-
tion. Refit the cover.

Fitting mixer/trim modules

First, lift off the plastic cover. Fit the trim modulefrom the
rear in the required position and retain with the screws
provided. Break out the openings in the plastic cover
where required, apply identification labels as detailed
above and refit the cover.

Fitting multi-switch or multi-prop units

The fitting of these units is the same as the mixer/ttrim
modules but ensure that they are fitted the correct way up
to ensure that the PC board does not touch the metal
sections of the transmitter case.

Mixer switch Mixer switch Digital
Quick action Quick action Switch
2 position 3 position

Mixer switch Mixer switch Trainer
2 position 3 position Switch
- long - long

Mixer/trim module - 4

Multi connector Ext. Channet

Muitiprop module - 8

Correct
orientation
Multi connector  Ext. Channel

Multiswitch module - 8
¥

9
@r';@ B

Correct
orientation

&




The FC-28 transmitter

» Expansion options -
transmitter connections

Switches

Switches are connectedto the sockets marked'EXT. SW.'
- connections 1 - 8. |t is impossible to make the connec-
tions incorrectly, as the plugs are shaped to fit one way
only. After fitting and connecting the switches, activate
their functions in 'Selection of mix switches' program (09).

Exception: The Trainer switch and DIGITAL SWITCH.

A trainer switch must be connected to the socket marked
‘TRAINER'. The digital switch's three pole plug is con-
nected to the TRIM BATT socket and the single pole plug

connected to the EXT Trimmer socket,

Mixer/trim module

Connect the trim module cable with the single pole plug
into the 'EXT: TRIMMER' (1-8) socket and the two pole
plug into the "'TRM. BATT socket. Again, it is impossible
to make the wrong connections due to the shape of the
plugs. To connect additional trim modules, the single pole

plug is connected to 'EXT. TRIMMER' as above, but the
two pole plug is inserted into the socket of the first trim
module. Any further trim modules are connected in this
way by connecting the two pole plug to each preceding

trim module.

Muiti-Prop module

Connect the single pole plug into the 'MULTI 1' or '2'
socket. The cable with the three pole plug should now be
¢y connected to the '"MULTI BATT" socket. If an additional
. unit is fitted, its three pole plug is fitted to the free socket
on the first Multi-prop module.

Activate the module in the MULTI menu 27.

Multi-Switch module

Connect the single pole plug into the '"MULTI 1* or '2'
socket, The three pole plug is then connected to the
MULTI BATT socket. If more than one switch unitis to be
fitted, the second three pole plug is connected to the free
socket in the first module, as above. Before the modules
can be operated, it is necessary to activate them in the
MULTI menu 27.




The FC-28 transmitter

Trainer operation

To train beginners, two FC-28 transmitters may be cou-
pled with a trainer cable to allow alternate control of the
model from the 'teacher's’ transmitter to the ‘beginner's'.
The transmitter used by the 'teacher' requires a 'Trainer
switch' fitted at Option site 1 or 2.

NOTE: Prior to operation, both transmitters must be
programmed for the same functions {e.g. servo direction,
sequence of functions, mixing etc.). Complete model
programs can be copied frem one transmitter to the other
using the ‘Transmit' program, when coupled with the
trainer cable (see Data Transter 04 onthe next page). This
is particularly useful when sophisticated models are flown,
to ensure that both transmitters are running exactly the
same programs.

Operation

The teacher's transmitler must be titted with an RF mod-
ule and a matching pair of crystals in both the transmitter
and receijver.

The trainee's transmitter does not require an RF module.
Any module fitted in the trainee's transmitter is automati-
cally 'switched out'. Do not switch on the trainee’s
transmitter during training.

Once the teacher's transmitter has been switched ON, the
conirol is transferred to the trainee's transmitter by the
sprung loaded 'trainer switch'. As soon as the 'trainer
switch’ is released, there is an automatic changeover
back to the teacher's transmitter. The teacher's transmit-
ter must be operated with the aerial extended; the train-
ee's transmitter should not have the aerial extended.

Trainer operation

Trainer switch-

Trainer/trapsterlead

‘L ANBURGE DEUTSCH
BAD RATEM 4800




The FC-28 transmitter

Data Transfer (TRAN) 04

With this function, it is possible to copy one or all six
models’ data from one transmitter to another.

Connect a trainer lead between the two transmitters and
switch bothtransmitters ON. Selectthe'04- DATATRANS'
menu on both transmitiers.

If the data for only one model is to be transterred, select
that model on the sender's transmitter. Press the 'TRAN'
key, followed by '"TMDL’, for the selected model to be
transtferred.

On the receiving transmitter, press the 'RECI key, fol-
lowed by "IMDL".

On the sending transmitter, press the "TRAN' key once
more to confirm that the transfer details are correct.

Upon successful data transter, an audible 'bleep' will
sound. lf the transmission should fail, 2a message appears
in the display.

If the data for all model memories is to be transferred,
press the 'TRAN' key, followed by "ALL".

On the receiving transmitter, press the 'RECI key, fol-
lowed by 'ALL".

On the sending transmitter, press the 'TRAN' key once
more to confirm that the fransfer details are correct.

Upon successful data transfer, an audible signal will
sound. If the transmission should fail, a message appears
in the display.

Puring the data transfer process, itis possible to abortthe
transmission with the 'CNSL' key {(CANCEL) or ‘ABOR’
{ABORT).

ATH TRANS
1 CHARTER . -
2 ASKH 19 :

EMCHARTER B
TRANS 1 MODEL e

DATA TRANS

1 CHARTER -4 MODEL. 84
o OSH 19 o0 5 MODEL .. 85
KBPCHHETER B RCOUERCHE
FECTUE IR

1 MODEL -~

DREL 3

Data transfer

DATH TRANS ¢
| IICHHRTER

2 ASH 19
3 CHF!RTE
F'ECIUEI FILL

Copying from CAMPac to CAMPac

To copy a model memory from one CAMPac to another,
first select the model you wish copy. Remove the CAMPagc
fromits socket and replace withthe second CAMPag, onto
which the model memory is to be copied. Press the
'COPY" key, and acknowledge with 'yes'. An audible
‘bleep’ will sound to confirm the successful transfer of
data.



Transmitter and receiver

DSC operation

When the transmitter and receiver are linked with a DSC
iead, it is possible to operate the servos without any RF
output from the transmitter. The receiver battery voltage
is also displayed in the transmitter display, marked "Rx'
underthe Tx voltage. This function is particularly useful to
check a model when another pilot is operating on the
same frequency. The information is sent to the receiver
via the DSC lead - Direct Servo Control lead.

Whenthe DSC lead is connected to the transmitter's DSC
socket, the transmitter is automatically switched on - but
without RF output. Connect the DSC lead to the receiver
DSC socket as shown in the diagram below.

DSC operation

This socket is for
DSC operation

Receiver

10
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The FC-28 transmitter

Transmitter tray

The transmitter tray is an optional accessory to allow the
transmitter to be comfortably hung around the neck -
raducing fatigue and increasing control. When used with
the long stick option, the tray provides a particularly
sensitive method of control. The console features a tool
tray plus aerial compartment and can be stored with the
transmitter in its aluminium case.

Warning: If the optional long sticks have been fitted, they

must be removed before storing the transmitter, inits tray,
in the aluminium case.

Receiver and servos

Sequence of receiver connections

Forcertain functions, the servos must be connectedto the
receiver in a fixed order to ensure that the transmitter
mixing operations are carried out with the minimum of
difficulty. For this reason, always connect the first four
servos (aileron, elevater, throttle and rudder) to the re-
ceiver in the correct sequence, as shown in the 1able on
the right.

The servo connections for any other functions will depend
on the mix program used - see Mixing Type - Menu 13.

Operating the system for the first time

@ Connect the servos, switch and ni-cad as illustrated
overieaf. The transmitter and recelver aerials must be
fully extended before operation.

@ First, swilch ON the transmitter, then the receiver -
never the other way round. Switch OFF inthe reverse
sequence (receiver first).

@ Once the transmitter and receiver have been switched
ON, the servos should take up their neutral positions.
Check each function by operating the transmitier
controls.

@ Once the servos have been connected to the control
surfaces, check the operation of the individual func-
tions. i any control surface moves in the wrong
direction, the servo sense may be reversed using the
Menu ‘Servo-Reversal'. Ifthe rudder joystick is moved
to the RIGHT, the rudder should deflect to the RIGHT.

® Ensure that each servo can operate through its full
travel without any mechanical limitation, thus protect-
ing the receiver battery from high power consumption
caused by a stalled servo.

@ Watch out for clicking pulses which may be caused by
metal to metal 'noise’ and vibration.

@ The operation of the receiver switch should be free,
with no mechanical limitations intravel. When fitted to
i/c powered models, always mount the switch on the
opposite side to the exhaust, in order to prevent the
ingress of exhaust residue or oil.

11

Function Receiver output
Alleron Channel 1
Elevator Channel 2
Throttle Channel 3
Rudder Channel 4

Always extend the receiver aerial to its full length -
never shorten or coil it.

Ensure that all cables are laid in a neat and orderly
manner, without being under any tension and without
therisk of them being squashed. Do not lay the cables
in a criss-cross fashion; it is betterto have aclearcable
arrangement and to fasten the cables o the side wall
of the fuselage with tape.

The servos must be fitted with the rubber grommets
provided. When screwing down, make surethat these
grommets are not excessively compressed, otherwise
the anti-vibration benefit will be lost.

Always wrap the receiver and ni-cad in thick foam
rubber to protect them from vibration. Secure the ni-
cad and receiver from moving. The receiver can be
placed in a small plastic bag first, which is sealed
around the cable exits with an elastic band or tape, as
further protection from water or fuel.

Always test the range - not only when flying a new
model for the first time - in order to prevent crashes.
With the transmitter aerial retracted and the motor
running, test that the receiver and servos are operating
correctly at a distance of 50 meters. If any function
gives cause for doubt, do not fly until locating the
problem.



Receiver and servos

Connection of servos and nicad S0
to the receiver

4
Rudder servo

3
Throttle servo

2
Elevator servo

1
Aileron servo

%% Using a servo in channel 9

Correct polarity ensured

1 Mounting the serva in 7 Mounting in aluminium, epoxy etc.
wood '

2 Woodscrew
N | ——
; I3 Washer
} 4 Grommet
F: rE__L,S Brass bush

| SR

g

D 8 M230r28
ey e nut

9 Washer
* 0 Grommet
. 11 Brass bush

12 Aluminium
plate

13 M23or26
bott”

12



Operation and programming
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1 MODE SELECT keys

2 Data input keys

3 Cursor control keys.

The keyboard

Eachfunction or option forms a menu and this menu must
be called up before any settings can be altered or pro-
grammed.

The various transmitter applications and functions can be
called in one of two ways: either by using the 'direct input
number system’ or by the ‘graphics menu system’. When
the number system is employed, the required menu or
display is called up by entering the menu number.
When the graphics menu system is used, the required
menu or display is called up by selection from the table of
contents (EDIT).

Once the required menu or display has been called up, the
simple operating systemis the same for both options. The
inputkeys'functions (DATA INPUT) willthen be displayed
in the bottom line of the screen (graphics user guide). The
system’s display appears as sooh as the transmitter has
been switched ON. The main EDIT menu is displayed by
simultaneously pressing the two "MODE SELECT keys.

The cursor {dark display area) must be moved to the
required character {(or fine) of the display using the 'cursor
control keys' (keys 7 -10) in order to access the required
menu or display.

The curgoris moved down using the § key andupwiththe
T key, to the right with = and to the left with <.

The 'DATA INPUT" keys (1 - 6, A - F) are then used for
selecting the required display. Each of the keys' functions
willbe given in the bottom display line as they will depend
on the cursor position.

Example: The data of a model memory is to be reset,
which requires access to the reset (RSET) menu. Switch
the transmitter ON. Simuitaneously press the two '"MODE
SELECT keys. Move the cursor to the required line using
the "' CURSOR control key. Press the 'RSET' DATA

Operating and programming system

Before being able to use the FC-28 system 1o greatest
effect, one mustfirstlearn how to operate and programthe
transmitter. It is best to work systematically and also to be
patient. The FC-28 transmitter offers a large range of
options which requires more than half an hour to become
familiar with! The principal of operation is, however, very
simple so that once this has been grasped, no further
reference to the instruction manual should be necessary.
For this reason, the following pages are written to clarify
the options available and to provide an easy to follow
explanation of the operating system. After reading this
manual, the functions and options that at first seem
complicated should become more logical.

The description of the operating system in this manual is
followed by an explanation of the various functions and
options. Forpractical reasons itis not possible to describe
all the functions in their programming sequence. There-
fore, many options are augmented with practical ex-
armples that make reference to other functions.
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Why program at all?

The FC-28 transmitter offers a practically unlimited range
of pre-programmed facilities and functions. These fung-
lions must simply be activated and adjusted. In principle,
the functions of the transmitter need only be activated as
required, without any further need for re-programming.
This ensures that the minimum of effort is required.

If a certain function is to be performed by the transmitter,
the user must first communicate the requirements. This is
known as 'programming' and involves certain definite
routines which are known as the transmitter's 'operating
system'. With this operating system, the user is in a
position to communicate requirements to the transmitter
and provide soiutions for any task,




Operation and programming

Selecting the desired function

The programming system used for the FC-28 has been
designed to be very 'user friendly’. There are two ways of System display
accessing a desired function: the Number Syslem and the
Graphic Menu System. Both methods allow quick access
and all entered data takes immediate effect, without the
need to store in the computer's memory.

Numbet system Graphic menu system

Desired function

Graphic menu system

: 1': FMHS PM=ad PMES PMRE
e TRIM F-S PARAR MULT FUNMC RSET

The first disptay to appearwhenthe transmitteris switched AEFm

onisthe'System Display'. To accessthe EDIT menu, both
'Mode Select' keys mustbe pressed simuitaneously (CALL
+ ENTR). A cursor bar will appear in the first line with the
options listed immediately above the data input keys.
Pressing any one of the Data Input keys will access the
highlighted option above that key. Use the U key to move
the cursor bar to lines 2, 3 or 4. The new options now
appear above the Data input keys.

E=EDIT
' H

» MODL
P PHKL

Example

To reset all programmed data for the model in use:

The required function is 'RSET', so press the U key twice
to bring the cursorbartoline 3. 'RSET' now appears above
key '6F'. Press '6F' to access the function. Press 'RSET'
and confirm with 'yes'.

Direct input number system

Switch onthe transmitter and the System Display will be
shown. Accesstothe EDIT menu is called up by simulta-

necusly pressing the 'Mocde Select' keys, as above. Ac- : - g ; w,

tivate the directinput number systemusing the 'CALL' key 4. DATS ANS . 89.M ReSHW SEL
{(Function Callmode). This display always consists of 10 “UNC . .

menu numbers. The next 10 menus will be displayed by
keying 'CALL". As soon as the required menu has been
located, enter the menu number (using keys 1 - 0}. The
selected menu number and menu titie will be displayed on
the bottom line. The selected menu may now be ac-
cessed by pressing the 'ENTER' key.

15.AFR
Bra

-EXP/VTR

14



Operation and programming

-+ Menu based operations

The choice of operating systems - graphic menu system
or number system - is only given when selecting the
required menu or display. Within the menu or display, all
operations are performed using the graphic menu system.
The cursor is placed within the display, and the appropri-
ate functionsofkeys A - Funderneath are displayed onthe
bottom{ine. The cursor is moved by the cursor keys (7 -
0 ) to the required place in the menu or display and keys
A - F are used for altering values, for reversing, adjusting
etc. Whenthe ‘END'key is pressed, the display will return
10 the previous statement for exiting the menu.

The following method is used for operating and setting
functions:
1) Select function
2) Activate and set function
3) Exit function by pressing ‘END’
4 4) Call up next function
" 5) Set tunction

All alterations of values and settings become effec-
tive immediately - without having to be stored in the .
memoty (real time programming).

FrRIM MEMORY
' F-1 ~ F-2 ' <3 F-4

Note: Any changes made will only affect the ACTIVE
+197% - 63% - 8% - &4

model memory, without altering the data of any other
model memories.

With some programming steps, each entry must be ac-
knowledged with 'yes' or 'no’ for safety's sake.

Note: If an additional 'yes' acknowledgement is required,
the settings will not be stored if 'END' is pressed before

'yes', Level 1 Standard
Functions ’
Function summary U A

) Level 2 ¥ ¥

The transmitter can be programmed on three operating
levels: Glider Acro Heli

1) Standard functions — L e ——— ————
Levei 3 t

2} Mixer programs

3) Programming as a function of the flight mode Fliaht 3
involving far more programming options. Hence, operat- Flight 1
ing level 1 offers training in the use of operating levels 2

and 3.

Mixer type STANDARD (Operating Level 1)

In this operating level, the transmitter will only provide
menus 02 - 45 for programming simple requirements,
such as travel adjustment, PPM/PCM change-cver,

Operating level 1 is the simplest to program and applica- _
tions are extended considerably by operating level 2,
Operating levei 3 provides a multitude of new applications

adapting the transmitter to the suit the pilot, free mixer
) programs, servo reversal etc. {see list, page 24). All
transmitters leave Futaba programmed in Mixer type
STANDARD.

| 3 »TRIM ES
4+ NAME _TRAN




Operation and programming

Mixer types GLIDER, ACRO, HELI

Operating level 2 provides, with various mixer types, any
conceivable combination of mixers and controls. Al
mixers are completely programmed and need only be
activated and adjusted as required.

Procedure

Select a mixer type for the model which will satisfy the
mode! requirements asclosely as possible: Glider (GLID)
with 5,4 or 2 servos in the wing; Aerobatic (ACRO) or
Helicopter {HELI).

There are two methods of changing the mixer type. The
first, using the direct number call system is completed as
follows: Select menu No 13 (MIXING TYPE) then GLID,
ACRO or HELI from the option menu. Contirm the selec-
tion with 'yes'. Change-over is complete when a series of
indicator arrows passes across the screen. Method 2,
using the graphic menu system, is achieved by selecting
SMix (special mix) from the EDIT menu then, using the
cursor control keys to move the highlight bar and select
mix type (MxTY). Select GLID, ACRO or HELI from the
optionmenu and confirmwith'yes'. Selecting GLID (glider)
will give afurther WING TYPE option of 5 servos, 4 servos
or 2 servos {5SRV, 4SRV, 25RV). Select the desired
configuration and press 'END’ to leave the display.

The next questions must be asked, with reference to the
various mixes:

What - in the transmitter's language - is the name of
the mix function to be programmed?

Are the mix settings to be altered or switched ON or
OFF in flight?

Freely programmable mixes are available for the few
instances where a special mix program does not exist and
these canbe made to perform a number of different tasks.

Mix programs can be called up in the EDIT display using
'SMIX followed by simply selecting the desired mix pro-
gram. Of course, the options available depend on the
model type selected
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Operation and programming

Quattro Mix, Quattro rate
(operating level 3)

With this completely innovative function, most pre-pro-
grammed settings of mixers and travel can be changed
overintlight, without involving any other mode! memories.

This function is, for example, particularty advantageous
for gliders, which require flight modes for START, DIS-
TANCE, SPEED or LANDING - all of which allow different
settings for flaps, elevators etc.

For i‘c powered aircraft, different settings can be pro-
grammed for normal wind, side wind or head wind.

The helicopter program allows varicus flight modes -
hover, aerobatics, autorotation and inverted flight.

Each of these modes can be programmed to freely
seleclable external switches and each mode can be
called up individually - one after another - in flight.

Servo path change-overs are programmed in the AFR-
MODE 07 menuordirectly by AFRm. When the menu has
been accessed, the option of ' MANU' (manual) or ' AUTO'
(automatic) may be programmed, followed by the re-
quired switches for manual operation or the throttle stick
positions for AUTO operation.

Flight mode dependent mixer shifts are programmed by
assigning the mixer switches (SMix, Menu Mix Sw 09) to
the required flight modes.

Flight mode dependent programming offers the option of
adapting the transmitter{o any flight condition required by
the model at a particular time. For example, if a model is
at the stan of a flight, all settings required for this 'START'
flight mode may be called up by one switch. As soon asthe
switch is used, all pre-programmed START settings be-
come active.

There are up to 5 different flight modes available for each
model memory. Most mixes, as well as AFRs may be
programmed for each flight mode.

A glider, for example, may have the following flight modes:

- Normal, Start, Distance, Speed and Landing.

The ACRO program, for powered aerobatic aircraft, may.

include different settings, depending on the wind direc-
tion, such as: Normal, Fly 1, Fly 2, Fly 3 and Fly 4.

The flight modes for helicopters include: Normal, Idle-up
1{hover), ldle-up 2 (aerobatics), Throtlle hold {autorota-
tion} and Inverted flight.

Each of these flight modes may be programmedto switches
to be activated during flight.

Flight mode dependent mixer programming is available
when the mixer offers a 'FLIGHT' function in the menu.
Here, the mix value may be input for each flight mode.
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Operation and programming

Understanding the operating system

There are two methods of accessing the programming
options: Direct Number Call and Graphic Menu System.
After accessing the desired option menu, all further
commands are given using the Graphic Menu System.

Options that require confirmation with ‘yes' will not be
stored until 'yes' has been keyed. All variations to servo
paths, mixer programs etc. affect only the model selected.

Before setting up new mixer programs, ask these ques-
tions: Which mix program fulfils the specific needs of the
rnodel best?

Whatis the mix program ¢alled and where in the menu can
it be found?

Does the mixing function need to be switched; if so, must
a switch be allocated for it?

There are three levels of programming:

1) Standard functions
2) Standard mixer program
3) Advanced mixing

Before setting up new mixer programs, ask these ques-
tions: Which mix program fulfils the specific needs of
the model?

What is the mix program calied and where inthe menu
can it be found?

Does the mixing function need to be switched, if so,
must a switch be allocated for it?

The answer to the last question may be founhd in the table
at the end of the of this manual.

Operations diagram

|
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To gain a better understanding of the programming proc-
esses involved in certain functions, the following descrip-
tion explains the internal sequence, shown above in the
'‘Operations diagram'. The diagram provides exiremely
simplified details of the process.

Description of function sequences

Each joystick, switch or slider corresponds to a definite
'bit' of information and is transmitted as 'analogue posi-
tional information’ to the A-D converter. This unit converts
the analogue information to 'digital positional information’,
since the processor within the transmitter can only proc-
essdigital information. Triminformation is also converted.
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All the information shown within the broken line in the
diagram above is ‘digital information’.

Function co-ordination, FUNCTION CHANGE No 21

The joysticks, sliders and switched functions are co-
ordinated in Function Block 1 - part of the digital electron-
ics section - by simply deciding the sequence of functions
assigned to the next function block.

Setting the characteristics of functions, AFR/EXPO
No 15/16

Transmitter contro! paths are changed in Function Block
2, either by linear reductions (AFR) or by selting an
exponential or VTR characteristic.
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Operation and programming

The trims remain unaffected by these settings. After co-
ordination and completion of these changes, the function
information is then fed to the processor, together with the
trim information.

Freely programmabie mixer PMiX

Freely programmable mixers are programmed in Func-
tion Block 3, where any function can be mixed to another,
or to itself.

internal processing - mixers

The entire processing of the function information, i.e.
mixer programming, takes place in Function Block 4. This
block is of paramount importance and is responsible for
the extensive range of options offered by the transmitter.

Extra trims, SUB TRIM, No 51

Neutral servo positions are affected in Function Block 5.
These have nothing to do with the mechanical joystick
trims, since they are used to balance the servo setting
differences.

Servo travel adjustment, ATV No 14

Servo travel, is set in Function Block 6.

Servo reverse, REVERSE No 12

Any servo reversing is carried out in Function Block 7.
Model Memory

All the information programmed for a particular model is
assigned to the model memory and then “filed in a
memory section. The ‘external' CAMPac model memories
are not involved in the internal functional sequences. The
activation of a model memory is achieved by Mode!
Select. Only then is it possible to change any of the stored
data within that memory.

PCM/PPM coding

The complete sets of model information are coded in
FunctionBlock 9, eitherinto a PPM or PCM signal. Forthis
reason, the coder draws on additional information pro-
vided by the appropriate model memory.

This concludesthe internalfunction sequence and all data
specific to a paricular model has been set and pro-
grammed. The signal formed in this manner is boosted
and transmitted via the RF module and aerial.

Keyboard and display

input to the computer is by a keyboard and the output
display is a large LCD. It is important to gain a thorough
understanding of the internal function sequence to clarify
several points:

1) Adjusiments made prior to the processor section will
allbe processed together and therefore have abearingon
the resuits. This means that controlcharacteristics set will
be reflected in the mixer settings.

2) Joystick trims remain unatfected by servo path set-
tings.
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3} Setting up mixes using freely programmable mixers
always results in all the mixed functions being processed,
in addition to those programmed in the processor.

4) Cnly the information already processed will be af-
fected by servo travel adjustments andthe trim path will be
adjusted accordingly.

5) Sub trims have no effect on mixer settings.

8) Servoreversal is carried out at the end of the function
sequence so that in practical terms, this reversal corre-
sponds to the receiver output into which the servo is
connected.

System display

Medsl name

Pilat's name Modulation

Transmitter

voltage
Receoiver
voltage
= 29:52: 59
Tachometer Fesel Operating
Tiner pericd

This display appears immediately the transmitter is
switched ON.

The user's name (when programmed) appears at the left
hand side of the top line.

The current model memory will flash in the display to
remind the pilot to check whether the displayed model is
the actual model being flown. This flashing can be
cancelled by pressing the 'ENTER' key.

The characters 'TX' are followed by the operating voltage
of the transmitter. The characters 'RX' are followed by the
receiver battery's operating voltage. The displayed value
will be 0.0v until the DSC lead is connected between the
transmitter and receiver.

The black 'ON AIR' line indicates whether or not there is
any RF output. If this display fails to appear when an RF
module with crystal has been fitted, there may be a
maifunction.

<CHARTER >3 PFH
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CHMPocSYSTEM
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The total operating time of the transmitter is displayed in
the bottom right hand corner. Each operating period is
added asitis switched on, until reset to 00:00 (by pressing
the two RSET keys simultaneously}.

The bottom line always displays the function of the oper-
ating keys underneath.



Standard functions

Standard functions

Using the cursor, or the direct number call system, the

following menus are available:

No:| Name Abbreviation
02 TIMER SET TIM
03 TACHOMETER TACO
04 DATA TRANSFER TRAN
05 SERVO SERV
07 AFR MODE AFRm
08 COPY COPY
09 MIX SWITCH SELECT MxSW
10 MODEL NAME NAME
11 MODEL SELECT MODL
12 REVERSE REVR
13 MIXING TYPE MxTY
14 ATV ATV
15 AFR - AFR
16 EXPONTR AFR

When programming a new model memory, always
followthe sequence shown here since this willensure
minimum programming complications. Any altera-
tions to the program sections and settings will affect
only the model memory in use, without changing any
other model memories.

Model Memory (MODEL SELECT) 11

This functionis usedto selectthe required model memory.
The specific data of any model can be stored in each
memory. The transmitler has 6 model memories and
each CAMPac has an additional 1 or 4.

Model memory selection:

Selectthe required memory number with the cursor keys,
then press 'SELE'. The program will now require an
acknowledgement (yes orno). If acknowledgedwith'yes’,
the required model memory will be activated.

Copy function (COPY)

This option is used for copying data from one model
memory to another, so that similar models do net require
total re-programming, but only adjusting for the differ-
ences. It is also possible to obtain 'safety copies’ in this
way - prior to changing the settings on any model.

Select the model memory to be copied (SELE and ‘yes').
Select the model memory to which the required model
memory is to be copied. Press the 'COPY' key and
acknowledge with 'yes'. The model memory has now
been copied. Select the new model memory with 'SELE'
and 'yes'. The new model memory can now be given a
name {Menu 10, Model Name).
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21 FUNCTION CHANGE FUNC
22 FAIL SAFE F/S
23 BATTERY FAIL SAFE BF/S
27 MULTI MULT
28 PARAMETER PARA
29 TRIM RATE _ RATE
30 TRIM MEMORY MEMO
32 RESET _ RSET
40 PROGRAMMABLE MIX1 PMX1
41 PROGRAMMABLE MiX2 PMX2
42 PROGRAMMABLE MIX3 PMX3
43 PROGRAMMABLE MIX4 PMX4
44 PROGRAMMABLE MIX5 PMX5
45 PROGRAMMABLE MIX6 PMX6

Ifapreviously programmed model memoryistobere-
programmed, cancel all old memory data by using
Menu 'RESET' (RST - Menu 32) and then proceed with
the 'Basic Settings' Menu.
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Standard functions

Model Name, user name,

code number (model name) 10
Each model memory can be identified with a name (using
a maximum of 8 characters). The pilot's name can also
be entered in the transmitter's memory with a maximumof
10 characters. Your own security code number can also
be programmed to protect the user name, after which no
changes to the user name can be made without first re-
keying the security number.

® The current model memory can be given a name with
up to 8 characters

® The user can input his name with a maximum of 10
characters

@ The user's name can be protected with a 4 digit
security code which must be re-keyed before the user
name can be changed.

The letters and characters are selected with the cursor
controls (9 and 0) and the highlighted character entered
by pressing the 'ENTR' key. The second cursor, which
underlines each letter ofthe input name, can be controlled
with keys B and C. Selected characters are always input
at the small cursor's position.

Once the input of MODEL, CODE or USER has been
completed, press the 'SET' key for storing the entry.

If you should forget your security code number, please
contact your Futaba Service Agent.
Basic settings (parameter) 28

This menu is used to enter the basic settings of various
model data.
SERVO TEST:} All servos travel slowly across the full-
scale deflection.

Selection of no-load trim for throttle
'NORM' - rear trim rate (low throttle)
'REVR' - front trim rate (high throttle)

THRO FNC:

Selectable between PCM or PPM trans-
mission depending on receiver used.
Futaba FM receivers canbe operated in
the PPM mode. After selection, the
transmitter must be switched QFF
then ON again for the change-overto
take place.

PCM/PPM:

Selects transmitter in 'trainer transmis-
sion' (NORM) or 'trainee transmission’
(TRAI).

TRAINER:
9CH SW: Switch selection for channel 8.

10CH SW: Switch selection for channel 10.

21
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LANGUAGE: | Programming lfanguage selection (indi-
vidual terms).
BAUD RATE: | Selection of transmission speed for

'COPY' - program.

For the standard programming of any memaory using this
menu, only the PCM/PPM and THRO FNC must be
programmed depending on the model or receiver used.
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Transmitter configuration change

(function change) 21
This option determines the function configurations, se-
lected by the pilot, to suitthe model and personal style. All
functions arefreely selectable - you decide which slideror
switchwill activate the air brakes orwhich joystick controls
the throttle (Mode 1 or 2) etc. This will not affect the servo
connectionsto thereceiver. The abbreviations onthe 'CH'
{channel) line identify the various channels or model
functions. The identification sequence remains the same
- even when functions are exchanged - so the relevant
sermvos are connected to the receiver in the same identifi-
cation sequence. The numbers displayed on the line
underneath refer 1o the numbers of the joyslicks (1 - 4) or
switches/sliders. The slider onthe leftis No. 5, centre No.
8, right No. 7. The 3 position switch is No. 8.

Programming:

Move the cursot, using the cursor control keys, to the
required channel. Press'ENTR'. Move the cursor to the
channel to be exchanged with the first one and press
'ENTR'. Acknowledge the entry with "yes' - and the two
channels have been exchanged. Inthis way, itis possible
to arrange ali channels in the required sequence.
Example: If you wish the throttle to be changed from the
left hand joystick to the right hand one, activate the throttle
ratchet as previously described, move the cursor to ELE
and press ENTR. Move the cursor to THR and press
ENTR. Confirm with 'yes'. This modified configuration
may now be copied to all the other model memories in
order to save time with further programming.

Control stick options

Mode Order
AlL ELE THR RUD
] 1 3 2 4
AlL ELE THR RUD
1] 1 2 3 4
AlL ELE THR RUD
1] 4 3 2 1
AlL ELE THR RUD
v 4 2 3 1
Abbreviations
Abb | Function Abb | Function
AlL Aileron SF1 Flap channel 1
ELE | Elevator SF2 [ Flap channel 2
THR | Throttle Al2 Aileron channel 2
RUD { Rudder FPR [ Flapperon
ABR | Airbrake PIT Pitch
AUX | Auxiliary GYR | Gyro
AU1 Auxiliary 1 BFL | Butterily
AU2 | Auxiliary 2 GER | Gear/retracls
AU3 | Auxiligry 3 FLP [ Flaps
AU4 | Auxiliary 4

MODE 1
Throttle right

MODE 2
Throttie left

MODE |

MODE Il

olavator Fult pronia
l Agnt Rgn
ruadar

Oawn
[ b
anran
Left Latt
rudder \ aloran
I

Up alavaor Low bwolta

Fuil gvatte
L o
ruddar

Latt Laft
ruacar | atgron

Low thrarie

MQODE Il MODE IV

Daown glgvator Fui Tvonig Futh #wome Down alavator

| g Rignt Bﬁzﬂ" F rm:
g —’:‘ a e prnlite--

PO oo aron e o

Up etovator Low Tvonla Low thotte Up atavarr
MOCDE 3 MODE 4
Throttle right Throttle left
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Servo Reverse 12

This option is used to reverse the direction of servo
rotation for each function.

Call up the required function with the cursor. Press the

'REVR' key to reverse the servo direction. Press the

'NORM' key to return the direction of rotation to normal,
dvoge — COrVO

Servo travel adjustment (ATV) 14

The ATV function provides separate adjustment of servo
travelto either side of centre individually for all 8 functions.
Any reduction of servo travel with ATV will proportionally
reduce the trim, dual rate and any Quattro-rate proportion
which may have been set.

On the graphics display, ATV percentages are shown as
bar charts for the first four channels. The cursor must be
placed on the correct side of the function to be reduced -
use the cursor control keys for up and down to select the
function. Reduce orincrease the travelusing '+ or - keys.
Press the 'NEXT' key to display the following 4 functions.

If the servo throw has been reduced to 50% with ATV,
followed by a reduction in AFR (see below) to 50%, the
resulting throw will be 25%. .
g Sligr o, Steror Tt ¢
Setting the control characteristics
(AFR) 15

AFR offers the option of limiting the full deflection of any
function without a reduction of the trim path or dual rate
proportions. AFR has the effect of placing 'mechanical
limits on the function. Any entered mix proportions will be
reduced as well.

‘The AFR function forms the left hand part of the first line
{(No. 1) and is identified by L/D (Left/Down) and R/U
(Right/Up). The channel which is to be reduced appears
in the uppermost display line after AFR (AlL - AU2). The
reduction will only affect the side on which the cursor has
been placed. The cursor can be moved to the other side
by moving the appropriate joystick, switch or slider.

After setting, call up the next channel using the 'NEXT'
key. Reduce orincrease the deflectionusing '+ or*-'. The
reduction wil be displayed as a percentage onthe display.

initially, only line No. 1 will be available (for lines No. 2, 3
and 4 - see Menu AFR Mode 07).

23
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EXPONENTIAL/VTR 16 AFR f_ﬂﬁg 2.
, o 1 1005
The exponential and VTR fuhctions enable the servo L2 » 1805

response 10 matched to suit either the pilot's preferences -3 e 100% 16

or the control chdracteristics required by the model.
With EXPO 1, the sérvo deflections are made smaller
around the centre position, increasing towards the end of
the servo throw. Thie higher the value of exponential (set
with +or-) the 'softer the stick résponsé at the centre. This
is particularly useful for self heutrglizing stick functions
such as elevator, aileron and rudder.

With EXPO 2, the servo movement is increased at the
centre of the throw and is decreased at full throw -
depending on the setting (+/-) made. This is particularly
suitable for non-neutralizing control functions. (e.g: car-
burettor linkage).

VTR produces & low servo deflection at the centre posi-
tion, which increases after a certain pre-selected point.
The change over point from ‘weak' to ‘strong’ and the
effect around the neutral position can be sét. VIR pro-
duces the effect of joystick priotity linear dual rates.
The full deflection of each servo remains the same for all
three examples above. With Expo 1 and 2, the total throw
for each side of neutral may be reduced. Place the cursor
on the "100%' and reduce the throw with -'. Control the
cursor using the relevant joystick or slider, as with ATV
and input the reduction in throw for the other side of
neutral.

Programming

Sefect EXP1, EXP2 or VTR after placing the cursor on
TYPE and adjust the amount of effect with '+' or '-". The
effect is shown on tie graph to the right of the display.

VTR: Place cursor on’L/D' or 'R/U', adjust the effect using
'+ or '. Adjust the VTR change-over point with '+ or -
with the cursor on '"RATE". Always set the éffect first.
Initially, only line No. 1 will be available (lines No. 2, 3, 4,
see Menu AFR-Mode 07).

Fail Safe 22

With this function it is possible to programme any servo o
either hold their last position or move to a preset position
in the event of loss of signal or interference. This fail-safe
option is only available when ¢perating in PCM mode with
a PCM receiver.

| 2U1 Zu2 U3 ZUd
POST-(5%) # Tk ok &
BF . S—-REGS MOTC i

e

1) Fail Safe normal (NOR):  The servos holdtheirlast
position

2} Fail Safe (F/S): The servos return to a
pre-set position.

24
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3y The other failsafe option available is the Battery Failsafe.
This function allows the throttle to return to a pre-set
position {usually idle) if the receiver battery should fall
below a certain safe voltage.
Again, this option is only available when the system is
used in PCM mode with a PCM receiver.

Programming

A e " -
§ SE1.201 ZU2 ZUT 204

BFE-S-RESMMOTC .0 3" 0

Fail safe normal

Any functions identified by the small arrow on 'NOR' {ine
remain in their last position before a malfunction.

Fail Safe

All servos which are to take up a pre-programmed position
after 1 second of malfunction, must be programmed by

y  movingthe small arrow above the channel (NOR} tobelow
the line (F/S) using the F/S key. Then move the appropri-
ate joystick or shider to the required position and press
'‘SET". Inthe event of malfunction, the servo will return to
this position - which is now displayed as a percentage of
the total throw. The trim positions are also stored.

Test: After programming, simply switch OFF the transmit-
ter whereupon the servos should move to their pro-
grammed F/S positions.

Battery fail safe 23

Battery Fail Safe - Throttle: ifthe receiver nicad voltage GHE e HoZUe ZUs 74
falls below a minimum limit in flight, the throttle is reduced o Cw S

to a preset position. This is programmed by moving the U5 2 Aok ok

cursor to BF/S-RES, holding the throttle stick in the

required (low) position and pressing 'THR' to store {dis-

play RESET). If the voltage of the receiver batteries
| should now drop below the minimum limit, the throttie
/. servo will move to this programmed F/S position.

o

" If the throttle is moved back to the preset position, full

. B:57:3d

control is regained for a short time. A . .
- J C2UZ ZUT Zu4
Battery Fail Safe - Channel 9: Dy g o

Move the cursor to line BF/S-RES, press the '9CH' key in wiome rwme @531 3
orderto store the current channel 9 servo position. Callup —__E = snm—
either a visual or an audible display. Switch "A' must be
programmed for channel 9.

Multi Switch, Multi Prop program 27

When a multi switch or multi prop module is fitted, it
must be activated in MULTI {27} menu. Select the
required channel which will operate the module (CH1-
8) using the '+' or *-' keys. Warning: With the multi
y switch or multi prop activated, no mixing functions or
" alterations with ATV or AFR can be made to the multi
channel.
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Trim Rate 29 ITR1HM RATE

.

The eftect of the stick trims can be reduced - in 1% steps - RQTE'_? m
- down to a2 minimum of 30% of the normal trim travel with L CROSS TR

this function. By setting 'CROSS TRIM' it is possible 1o 5
exchange (cross-over) the function 2 and 3 trims (elevator
and throttle) without affecting the stick functions. This is
particularly useful for Mode 2 flyers (throttle left) as the
elevator trim may be adjusted without releasing the ai-
leron/elevator joystick. 'TH-ATL' offers the option of
selecting the throttle trimfunction either as normal (NORM)
or no-load trim (ATL) which only gives trim effect at low
{rear) or high (front) stick settings. With rear ATL operat-
ing, the tick-over speed may be adjusted without affecting
the fullthrottle setting. See menu 28, Basic settings for the
option of front or rear ATL trim.

ATL trim &\v
AR
[EEe
Trim effect ) L
Trim Memory %0

This function offers the option of storing the trim settings
so that after setting, the trim levers may be neutralised
with the trim effect stored. The trim memory affects only
the model program in use and stores all trim positions -
except for throttle. If the stored trim value, when added to
trim lever valuge, exceeds the full trim path magnitude,
additional trim amounts will not be stored.

Press MEMO, followed by 'yes' to set the trim memory.
Neutralise trims. Any further changes of trim may be
entered by MEMO.

To clear the trim memory press CLER, followed by 'yes'to
confirm. All trim data will be cleared and all stored trim
values returned to zero. :

Resetting entries (Reset) 32

It is possible to reset all data and inputs stored in @ model
memory, including all settings, transmitter configurations
and any mixer switches or mixers.

Pressthe 'RSET key, and acknowledge entry by pressing
the 'yes'key. During the reset process, a series of arrows
fravels across the screen. An audible bleep’ is then given
to confirm reset completion.

The 'Basic Settings' (parameter) and the model name will
not be reset by this process.
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' Servo display (SERVO) 05

The functions of individual controls, mixers, switches etc.,
are disptayed on a bar chart. When operating a slider,
joystick or swilch, the movement can be followed on the
graphics display. Any reduction of servo throw etc. is also
shown by a reduced chart display for that particular
function.

Timer 02
The integral timer provides 4 functions: ESTERT. 19 >2 PPM
Display of operating period Ep- 1 ' ¥ Tx 9. 94

Ry &, 8y

Incremental function - (count up)

Decremental function - (count down) . o0 A

Rhythmic timer - THE S ST B :g
" The timer is coupled to an audible 'bleep' which starts to TIHER SET

sound every second, 20 seconds prior to the end of the MODEY UP

time setting. The rhythmic timer sounds a signal using a
programmed pulse. The timer is shown in the system
display (first displayed when the transmitter is switched

ON) unless the timer is inhibited (INH) in TIMR - ¢ um- 1588s 17

Setting

M T 9.4
Rz 4.8

Select the timer operating mode {up, down, rhythmic) and
enterthe required time setlings usingthe cursorandentry by : ' _
keys. Return to the system display by pressing 'END". SR o T

Start: Key 'STAR'
Stop: Key 'STOP'
Reset: Key "CLER'

The operating period (total transmitler ON time) is dis- A ¥
played in the bottom right hand corner. The time display 1 5 N i iRl

canbe resetto 0: 00: 00 by simultaneously pressing keys BRAE B 1361833

'RES' and 'RES' in the system display.

Tachometer 03

The integral optical tachometer will measure the speed of
Tacho sensor ‘ propellers with 1 - 5 blades up to a maximum speed of
50,000 rpm. Select the number of propeller blades using
the '+'or'-'keys. Hold the transmitter so that the left hand
side facesthe rotating propelier at a safe distance (30cmj).
The rpm will appear in the graphic display.

FICHU METER .

3... |
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“<CONCEPT >1 PPH

Low battery warning

if the transmitter battery voltage should fall below 8.4 volts
duringoperation, an alarm sounds andthe systemdisplay
'blinks’ as a warning to land the model.

Auto cut-off

If no transmitter function is operated for 30 minutas, the
transmitter automatically switches off. To switchthe trans-
mitter back on, simply switch OFF then ON. This auto cut-
off feature is particularly useful if the transmitter is inad-
vertently left switched ON before storage.

Free program mixers

These mix facilities may be used for programming simple
mix functions as well as the complicated integration of
several otheriunctions. There are 6 freely programmable
mixes available at all times. 'Programmable’ in this case
means that the user is able to decide - without restriction
- which function to mix with another one. The mix may be
programmed to be kept operational at all times, or an
additional external switch may be allocated to switch the
mix ON or OFF inlight. The mix value and direction may
be set separately for each side of centre. When mixing
joystick functions, the user may decide whether or not to
have the trim aifecting the mixed channel. Mix offset is
also freely selectable.

DT
: H

i : | V-'E .
1 »MODL_SMi

What is a mix?

One refers to 'mixing’ when a function has been activated
with the. intention of influencing another function. For
example: When moving the ailerons one way, the rudder
is to be deflected in the same direction without having to
move the rudder joystick. This is a 'locked-in' mix, where
only one direction has been 'mixed'.

In the menu, an arrow pointing in one direction is used for
mixes between one MASTER channel and one SLAVE
channel. The function in front of the arrow is always the
MASTER and the function after the arrow is always the
SLAVE.

MASTER: Any functionthat has a mixed effect on another
function. Inthe example above, the aileron is the master
function.

SLAVE: Any function that is affected by the action of FROG Hix-—3
another function is said to be the slave function. In the
example above, the rudder is the slave function.

Aileron = rudder

Mix direction: If the rudder deflects to the 'LEFT' when
the ailercns are operated to the 'RIGHT, the sense of the
mix direction must be reversed.
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Standard functions

A mix of two equal functions is referred to as a 'double
mix', or ‘cross mix' and will have two master functions - for
example V-Tail, where both control surfaces are to be
mixed in the same direction when controlling the elevator
and in opposite directions when controlling the rudder.
Therefore both the rudder and elevator functions may be
described as the master function.

In the menu's display, double mixes are indicated by
arrows pointing in both directions, with each function
being boih master and slave.

These'programmable mixes' are nothing morethan'locked
mixes'. However, double mixes can be programmed by
combining two programmabile mixes.

Offset: The mixing position of the master function is the
offset point, i.e. the mid-position of the aileron joystick,
from which the lock-in and mixing will be of equal magni-
tude on both sides.

It is also possible, however, to arrange the offset on any
other point of the master function's deflection. This is
particulary important where there is only mixing on one
side of the master function. This arrangement is most
frequently used when the master function is non-centring,
such as the throttle joystick or on slider controls.
Example: The elevator is to be balanced when operating
the airbrakes from the throttle stick. When the airbrakes
are retracted, the throttle stick is at the 'full throttle’ position
with the stick to the top of the transmitter. It is this position
which is programmed as the offset point, so that the
efevator mixing only takes effect when the airbrakes are
extended.

Programming:
Activate the mix on the MIX line using ‘ACT".

Program a switch number to follow the "SW' statement, if
the mix is to be switched ON or OFF during flight. Figure
‘0" means that the mix will always be switch on. Figures 1
to 8 correspond to the exiernal switch connections
(EXT.SW:) 1 - 8 on the PC board, and A,B and C to the
integral switches at the centre of the transmitter.

Switch direction:

The direction in which the switches operate can also be
determined when programming. Prior 10 allocating a
particular switch, simply move the appropriate switch to
the desired 'OFF' position, then enter the switch number
with '+' or -’

To change the switching direction of a ready-programmed
switch, first enter any other switch number using '+ or '
then move the desired switch into the new "OFF' position
and re-select the switch with '+ or '-*. The switch will now
be displayed with a -’ sign, e.g. switch "A’ becomes switch

)AL
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Standard functions

Move the cursorto 'MAST' (master) and enter the desired
function which is to lock in another function after activat-
ing. Move the cursor to "SLAV' (slave) and enter the
desired stave function. Move the cursor to the 'RATE' line, PROG. M X~3
where the slave function's deflections can be entered for o P
eachside of centre. Move the master function's joystick or
slider from one side of centre to the other to ¢control the
cursor's movemeni from either side of centre on the slave
function. Stick trim mixing can be selected on the "TRIM'’
line.

Move the cursor to the "OFFSET position. Now enter the
offset point. This point is always 0% for self-centring
functions such as aileron, elevator and rudder and should
not be altered. If the throttle stick, slider or switch is used FPROG. M1 X—3
as the master function, it must be moved to the desired '
position fromwhere the mix is to be effective (for exampie,
throttle stick forward = retract flaps). Press 'SET' to enter
this position and the programmed offset point will be
displayed in %.

Further programmable mix settings are given on pages
120-122, 'Practical Tips'.

Mixer type 13

The FC-28 software provides completely programmed
mixers which have been organised to suit typical models
suchas glider, helicopteroraerobatic. Allthe user mustdo
is decide which mixer arrangement is the best for his
model and for the requirements of that medel. Once the
selection has been made, all that remains is to activate
and set the individual mixers within that model type. = pgg; AL MI ®o

.2 H'-'IILE
2 »BUTT

» SETI’" DIFF WRL Tﬁﬁi TRNZ ERD
»AILE ELEY RBRK SFLP SF‘TY"

Selection of Mixer Program ]
: pE:LITT BUT _NTRH

Select, either directly by keying'13'or fromthe EDIT menu
using ‘SMix’ and 'MxTY'. Decide between 'Standard’
(STND), 'Glider' (GLID), 'Aerobatic' (ACRQ) and 'Helicop-
ter' (HELI). The appropriate mixer types and servo con-
nections ¢an be found from the table on page 32.

The receiver's channel 5 and 6 outputs are automatically
programmed for the speed flap connections when mixer
types Glider 5 or Glider 4 are selected. Receiver outputs
1 and 7 are automatically programmedfor aileron connec-
tion with these mixes. With Glider 2, the aileron connec-
tions are changed to receiver outputs 1 and 5 when
programming the ‘Flapperon Mixer'.

Warning: If the mix type is changed, all settings pro-
grammed in the special mix {SMix}) menus within the
active model memory will be resetio theirfactory values.
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Mix Programs

* Selection of mix programs

To save time when programming, special mixes and
functions are grouped together to form 'Mix Programs'.
These mix programs are designed to suit standard types
of model, such as glider, aerobatic and helicopter. Each
mix program contains the optimum number of mixes and
functions for the specific model being programmed. If the
modei being flown does not require all the mix functions
provided within the mix program, then the mixes not
required may, of course, be inhibited.

Special mixes, l.e. those functions which are specifi-
cally tailored to a particular type of model are only
available afterthe mix program has been selected. For
example, helicopter functions such as revo-mix, hovering
throttle and pitch curve will only be available after select-
ing mix program HELI.

All functions and mixes within each mix program are
already programmed and only require activating and
adjusting. Default values are also entered, such as 100%
for ATV, 50% each side for revo mix, or 30% for flap
deflection. Of course, these values may be adjusted, but
are given as a guide. Some functions are already activated
ineachmix program. Inmix program HELI, the throttle and
pitch are already mixed and revo mix is activated etc. In
mix program ACRO, differential is activated as it is as-
sumed that this style of modet will be fitted with separate
servos on each aiteron. In all of these cases, the mix may
be inhibited (INH) if desired.

If a particular mix or function is to be switched ON or OFF
in flight, then a switch must be fitted and programmed.
This is also true for programmed settings that must be
adjusted in flight. For each of these, a trimmer must be
fitted and programmed.

i the model being flown requires a number of spare
channels for auxiliary functions, then inhibit mixes that are
not required in the mix program 1o free these channels.

Before selecting a mix program, use the diagrams as a
reference to choose the mix program that is going to best
suit the model being flown.

Always select the correct mix program before entering
any values or adjusting any mixes as a change of mix
programs (e.q. from GLIDER 2 to ACRQO) will reset all
special mix functions to their factory default values.

Always checkthe servo connection table for each mix
program, as the servos do not necessarily plug into
the receiver in the same order in each mix program.

Channhels 5 - 8 are often used as slave channels in a
mix program and may not be available as free chan-
nels unless a mix Is inhibited.
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Mix programs

Function tables - a summary

Mix program GLIDER 5 Mix program GLIDER 4
Function Abbr. No Function Abbr, No
Selection of mix switches MxSW 09 Selection of mix switches MxSW 09
Mix trims MxVR 50 Mix trims ‘ IMxVR 50
Selection of mix trims MxVR 79 Selection of mix trims MxVR 79
Sub trim SBTr 51 Sub trim SBTr 51
Aileron differential DIFF 56 Aileron differential DIFF 56
V Tail mixer VTAL 57 V Tail mixer VTAL 57
Airbrake = elevator mix ABRK 61 Airbrake = elevator mix ABRK 61
Elevator trim 1 and 2 ETRM 62 Elevator trim 1 for aileron, speed
Buiterfly, Airbrake=aileron flap, elevator - with delay TRM1 62
+airbrake=brake flap mixer BUTT 72 Elevator trim 2 for aileron, speed
Butlerfly=elevator (Butterily mix) BUTmM 73 flap, elevator - with delay TRM2 63
Speed flap trim SPTr 74 Neutral trim for aileron + speed flap {NTRM 66
Brake flap mixer Butterfly, Airbrake=raileron
Brake flap=aileron, brake flap= +airbrake=brake flap mixer BUTT 72
elevator, brake flap=speed fiap BFLP 75 Butterfly=elevator (Butterfly mix) BUTm 73
Aileron mixer. Aileron=srudder Speed flap trim SPTr 74
(combi sw), aileron=sspeed flap AILE 76 Speed ffap mixer, Speed flap=
Elevator=brake flap mixer ELEV 77 alleron, speed flap=elevator SFLP 75
Aileron mixer. Aileron=rudder
(combi sw), aileron=speed flap AILE 76
Elevator=brake flap mixer ELEV 77

Servo connections for mix program GLIDER 5

Servo connections for mix program GLIDER 4

Function Receiver output Abbreviation Function Receiver output | Abbreviation
Aileron 1 1 AlL Aileron 1 1 AlL
Elevator 2 ELE Elevator 2 ELE
Airbrakes 3 ABR Airbrakes 3 ABR
Rudder 4 RUD Rudder 4 RUD
Speed flap 1 5 SF1 Speed flap 1 5 SF1
Speedflap 2 6 SF2 Speed tlap 2 8 SF2
Aileron 2 7 Al2 Aileron 2 7 Al2
Brake flaps 8 BFL Free channel 8 BFL
Servo connections for V-Tail, receiver outputs 2 + 4 Servo connections for V-Tail, receiver cutputs 2 + 4
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Mix programs

- Function tables - a summary

Mix program GLIDER 2 Mix program ACRO
Function | Abbr, No Function Abbr, No
Selection of mix switches MxSW 09 Selection of mix switches MxSW 09
Selection of mix trims MxVR 79 Mix trims MxVR 50
Sub trim SBTr 51 Selection of mix trims MxVR 79
Aileron differential DIFF 56 Sub trim SBTr 51
V Tail mixer VTAL 57 Aileron differential DIFF 56
Airbrake = elevator mix ABRK 61 Aileron = rudder mixer RUDD 57
Elevator trim 1 and 2 ETRM 62 Delta mix, aileron=elevator (elevon) | ELVN 9
Flapperon mixer. Speed flap=aileror| FLPR 65 Throttle idle-up 1 and 2 IDLE 61
Flapperon=vaileron mixer FLMx 75 Snap roll. Mixing aileron, elevator
Aileron=rudder (combi sw) AILE 76 and rudder SNAP 62
" | Elevator=>flapperon mixer ELEV 77 Flapperon mixer.Speed flap=aileron| FLPR 65
Propeller pitch mixing PIT 70
Ailevator mix. Elevator = aileron ALVT 72
Fapperon = elevator mix FLMx 75
Aileron=rudder (combi sw) AILE 76
Elevator=flapperon mixer ELEV 77

)

Servo connections for mix program GLIDER 2 Servo connections for mix program ACRO
Function Receiver output Abbreviation Function Receiver output Abbreviation
Alleron 1 1 AL Aileron 1 1 AL
Elevator 2 ELE Elevator 2 ELE
Airbrakes 3 ABR Airbrakes 3 ABR
Rudder 4 RUD Rudder 4 RUD
Aileron 2(flprn) 5 SF1 Aileron 2 {flprn) 5 SF1
Free channel 6 SF2 Free channel 6 SF2
Aileron 2{diff) 7 Al2 Aileron 2 (diff) 7 Al2
Free channel 8 BFL Free channel 8 " BFL
Servo connections for V-Tail, receiver outputs 2 + 4 Servo connections for delta, receiver outputs 1 + 2.
For flaperons, aileron outputs are 2 + 5 are used When differential ailerons are programmed, use out-

,) For differential ailerons outputs are 2 + 7 are used. puts 2 + 7. With flaperons, use outputs 2 + 5,
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Mix programs

Function tables - a summary

Mix program HELI _
SPECIAL M

1 »REVUQ PCr
Function Abbr. No >
Mixer switch selection MxSW 09
Mix trimmer MxVR 50
Mixer trim selection MxVR 79
Pitch = tail (Revo mix) REVO 51
Hovering throttle THOV | 52 Servo connections for mix program HELI
Hovering pitch PHOV 53
9 point throttle curve TCrv 4 Function Receiver output | Abbreviation
9 point pitch curve PCrv 57 *Nick (Elevator) 2 ELE
Aileron, elevator, rudder offset mix | OFST 59 Throttle 3 THR
Swashplate type SWSH | 60 Tail rotor {rudder 4 RUD
Hovering offset HVOF 68 Gyro 5 GYR
Swashplate mixing SWMx 69 Pitch 6 PIT
Swashplate = throttle mix SWMx 69 Free channel 7 A1
Gyro mix GYRO |72 Free channel 8 AU2
Acceleration mix ACCE 73 When the gyro function is not used, channel 5 becomes
Rudder = throttle mix RD-T 74 a free channel. * Nick refers to fore/aft cyclic.
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Mix program - Glider 5

Mix program GLIDER 5

This mix program has been developed for gliders fitted
with brake flaps, in addition to the usuat speed flaps (see
sketch). These brake flaps are controlled by asingle servo
and therefore always move in the same direction. Mix
program GLIDER 5 can also be used for controlling flying
wings.

By selecting mix program GLIDER 5, the receiver outputs
5 and 6 are automatically pregrammed for the speed flap
servos. Aileron ditferential is already activated and the
aileron servos must be connected to the receiver outputs
1and?.

Function table

Allfunctions identified with an 'x' may be made to be flight
mode dependent.

Function Abbr, No
Mixer switch selection MxSW | 09
Mix trimmer MxVR 50
Mixer trim selection MxVR 79
Sub trim SBTr 51
Aileron differential DIFF 56x
V Tail mixer VTAL 57
Airbrake = elevator mix ABRK 61x
Elevatortrim1 and 2 ETRM 62x
Butterfly, Airbrake=aileron

+airbrake=>brake flap mixer BUTT 72X
Butterfly=elevator (Butterily mix) BUTm 73X
Speed flap trim SPTr 74X
Brake flap mixer

Brake flap=aileron, brake flap=

elevator, brake flap=speed flap BFLP 75%
Aileron mixer. Aileron=rudder

{combi sw}, aileron=speed flap AILE 76x
Elevator=brake flap mixer ELEV 77%

Servo connections for mix program GLIDER 5

Abbreviation

Function characteristics

Inthe following, all functions within mix program GLIDER
5 are described individually to familiarise the userwith the
operation and optional functions.

Certain parts of afunction must be accessed inthe display
with the 'cursor control keys’ and these will not be pointed
out each time. All descriptions refer to 'NORMAL' flight
mode. The statement on the 'Flight' line, which occurs
1 in numerous menus, is displayed in flight mode de-
~ pendent programming (see page 79).
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Function Receiver output

Aileron 1 1 AL
Elevator 2 ELE
Airbrakes 3 ABR
Rudder 4 RUD
Speed flap 1 5 SF1
Speed flap 2 6 SF2
Aileron 2 7 Al2
Brake flaps 8 BFL

Servo connections for V-Tall, receiver ouiputs 2 + 4.
Output 8 becomes a free channel when the brake flap
mixer is inhibited. Output 7 becomes a free channel
when the differential program is inhibited.




Mix program - Glider 5

Mix trimmer function (MTRM) 50

In this menu, you ¢an decide whether or not to activate
additional external mixertrimming (ON/OFF) and whether
the adjustment is to be analog (ANLLG) whenusing arotary
trimmer or digitally (DIGT} when using a spring loaded
digital switch. For 'analog’ adjustment, you must fit and
connect trimmers (supplied in pairs or fours) to the 'EXT.
TRIMMER' sockets on the PC board. For 'digital’ adjust-
ment, you must fit a digital switch to the EXT.TRIMMER
socket.

Each trimmer socket can be activated (arrow in the ON
position) or switched off {arrow in the OFF position). The
trimmer is selected with the cursor. The trim rate of each
trimmer connected can be varied from 15% to 50% of the
programmed values of any mixer.

Select the type of trimmer by keying 'ANLG' (analog) or
'DIGT (digital).

Digital Switch

Instead of adjusting the trim effect using a rotary mix
trimmer, a digital switch may be used if installed in the
transmitter. This switch is connected inlhe same way as
a mix trimmer. If a digital switch has been connected to
trim socket 1, this connection must be programmed for
‘digital' operation by keying 'DIGT' (asterisk displayed
underneath the trimfunction). The programmedfunction's
setting may then be changed in flight by simply ‘pressing
the kKey'. The programmed setting is altered by 1% for
each switch movement in one direction (+ or -), thus
ensuring thatthe changes are made in a specific way, e.g.
10 movements equalling a change of 10%. As with any
setting, the alterations made with the digital switch are
stored immediately, too. The maximum alteration of any
setting using the digital switch will not exceed 100% of the
programmed setting. All functions that can be trimmed
with external trimmers can also be trimmed by a digital
switch.

Selection of mix switches (MxSW)09

Centain functions within mix program GLIDER 5 may be
switched ON or OFF during flight, so they require a switch.
Inthe display, therefore, all functions will be shownwhich
can be switched CN or OFF by a switch, following which
the required function is simply selected using the cursor
control. The required switch can then be allocated by
entering '+ or '-.

In this instance, numbers 1 - 8 refer to EXTERN SW.,
sockets 1 - 8 on the PC board and the switches A, B and
C correspond to the integral switches in the centre of the
transmitter.
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Mix program - Glider 5

Initially, program all functions by suggesting a switch with
a - sign, which means that the switch has yet to be
connected or allocated. This should then be altered when
a switch is actually programmed.

The various functions shown in the display are not con-
nected and each function can be programmed on its own
to be switch operated. It is also possible to program ONE
switch for several functions. Any switch programmed for
a flight mode cannot then be programmed for other
functions.

The switch direction may be reversed (see page 29)

Selection of mix trims (MxVR) 79

Mix program GLIDER 5 provides the option of trimming
numerous functions when flying, To do this, an additional
trimmer must be fitted for each function. The required
function can then be selected using the cursor control
keys and the timmer selected using '+ or'-*. For example,
if trimmer no.1 is to be programmed for a function, it must
be fitted connected to socket 1 (EXT. Trimmer). The
trimmer effect can be switched off by using 'INH’ or re-
activated using 'ACT'. There is alsc the option of program-
ming ONE trimmer for several functions.

Additional trimming (SBTr) 51

With this option, the first 8 functions of the transmitter can
be adjusted at their neutral positions. This will be required
whenthe neutral position of any servo is not quite correct.
The adjustment option corresponds to the trim path of
stick trims.

Adjust each servo centre position using '+' or -'. Reset
each servo centre by pressing '0".

Aileron differential (DIFF) 56

This function offers the option of separate adjustment of
the amount of each aileron deflection 'UP" and 'DOWN'.
Each aileron requires a separate servo. Forthe receiver
output connections, see table.

Set the amount of aileron deflection of the second aileron
servo using '+' or ™' or '"100' {for full movement) and the
direction of the second servo using '+/-',
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Mix program - Glider 5

When the aileron differential has been activated, it is not
possible to activate menu 65, FLAPPERON (Display
prompts 'off other mix'). If Flapperon or Elevon are to be
operated together with differential, switch off ditierential
{INR) and activate Flapperon or Elevon (ACT). Then set
the amount of differential in the Flapperon or Elevon
menu.

Move the aileron stick to the RIGHT and set the 1st servo
deflectionwith '+ or -'. Move the sticktothe LEFT and set
the 2nd servo's deilection. The mix direction may be
reversed if necessary using '-+/-\.

Program a trimmer in 'Selection of mix trims’ (MxVR 79).

V-Tail 57

This function enables the control of combined elevator
and rudder with V-Tail models. The amount of elevatoror
rudder deflection can be set separately for up/down and
left/right. A separate servo must be connected for each
surface in receiver outpuis 2 and 4.

Activate the mixer using 'ACT'. To set the individual throw
of each servo, select the rate and adjustthe value with '+'
or *-'. Set the surface direction using '+/-".

Air brake=-elevator mixer (ABRK) 61

This function mixes the elevator tothe airbrakes to com-
pensate forthe loss of lift whenthe airbrakes are extended
with the throttle stick. This will prevent the model from
‘stalling’. The elevator's compensating deflection may be
set on either side (HI, LO) of the throttle stick movement.
The mixer may be switched ON or OFF in flight using a
switch. The offset pointis freely adjustable. In addition, the
setting may be trimmed using an external trimmer,
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Mix program - Glider 5

Activate the mixer using 'ACT'. Retract the air brakes
~ using the throttle slick and leave the throttle in this
* retracted position. Move the cursor to 'Offset’ and press

'SET to program this position of the throttle stick. This is

now the position (see page 29} from which the elevator

compensation will be effective when the airbrakes are
extended.

Move the cursor to Hi or LO and set the required value
using '+ or -\ If the elevator compensation setting is
single-sided, for example H! (high) = 100%, LO (low) =
0%, the elevator compensation will range from one full
deflection to the centre of the throttle stick deflection and
there will be no compensation from the centre to the
lowest throttle stick position. if the elevator compensation
acts in wrong direction, reverse the sense of the mix
direction using "+/-".

A switch can be allocated in "Mixer switch selection’

{MxSw 09) and a trimmer allocated in 'Mixer trimmer

selection’ {(MxVR 79). The mix can be programmed to be
\ dependent on the flight mode selected.

Elevator trim (ETRM) 62

Withthisfunction, the elevator offset {trim) may be switched,
during operation, to various pre-programmed positions.
This setting may then be trimmed during flight using an
additional external trimmer. It is also possible to set a
delay so that the elevator moves to the new programmed
position slowly, thus avoiding any sudden trim changes.
There is also the option of programming two independent
elevator offset settings, whilst retaining the effect of the
stick trim.

This function is designed primarily for use in connection
with flight mode dependent programming, whenthe same
switch is used to activate the function as well as change
the flight mode.

Activale the function using "ACT" Set the elevator trim
} position using '+ or . Set the required delay using '+ or

Select the switch to activate the function and flight mode
in'Mixer switch selection' (MxSW, 09). Select the trimmer
using 'Mix trimmer selection' (MxVR 793).

Butterfly function (BUTT) 72

With this function, both ailerons are deflected upwards
and at the same time, both brake flaps deflected down, EE
thus putting the mode into an extreme braking mode. i
Although the ailerons and flaps still function in principle, l:__.—r—_:;.——:r—Jr—‘l.—;~_,—_;l
only the DOWN going surface will operate. For example —— ' —
if the model is given a command of right aileron, only the i
left aileron will move downwards, as the right aileron is
already fully deflected upwards. When the butterfly func- Butterfly
tion has been activated, the switch will only deflect the
brake flaps up to their offset point, thus retaining control of

) both the brake flaps and ailerons. This function may be

A
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Mix program - Glider 5

operated by a switch but is more normally controlled by
the throttle stick. Activate the function by pressing 'ACT".
Butterfly is now controlled by the channel 6 slider, the
aiterons are controlied by the aileron joystick and the
brake flaps by the channet 8 switch.

If the butterfly function is to be controlied by the throttle
stick, the order of functions must be changed in 'FUNC".
if the throttle is controlled by the left hand joystick, func-
tions 3 and 6 must be swapped. It the throttle is controlied
by the right hand joystick, functions 2 and 6 must be
exchanged.

Set the mix ratios using '+' or '-'. The mix direction may be
reversed using '+/-'. To set the offset point, move the
throttle to the forward stop and press 'SET'. In this throttle
stick position, all flaps should now be in their neutral
position.

Program the operating switch in MxSW 09. The butterfly
function may also be flight mode dependent.

Butterfly to elevator mix (BUTm) 73

This function permits elevator compensation of any trim
changésthat occurwith the butterfly function. The amount
of compensation may be set separately for each side of
neutral (UP, DOWN). Offset is freely selectable, but
should, of course, be identical to the butterfly offset
position {throttle stick at the forward stop).

Activate the mix by pressing 'ACT'. Move the throttle stick
to the front stop and leave in this position. Move the cursor
to the 'Offset’ line and press 'SET'. This programs the
position at which the elevator compensation will be
triggered, after activating the butterfly function.

Move the cursorto UP or DOWN and set the compensa-
tion value using '+ or '-'. If the elevator compensation
setting is single sided, for example UP = 100% and DOWN
= 0% the elevator will range from full deflection to the
centre position of the throttle with no elevator compensa-
tion from the throttle’'s centre position to its position.
Reverse the direction of the mix if required using "+/-'. The
mix can be programmed to be flight mode dependent.

Speed flap (SPTr) 74

With this function, the speed flap offset can be trimmed
further, without any pre-programmed functions being al-
tered by the mix ratio. This setting may be adjusted by an
external trimmer during operation.

Activate the function by pressing '‘ACT'. Set the trim
position of the speed flaps using "+ or *-'. Program the
trimmer in MxVR.

This function can be programmed to be flight mode
dependent.
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Mix program - Glider 5

Brake flap mix (BFLP) 75

This option acts as a 'brake flap master function’ {function
8). This means that all functions that can be mixed to the
brake flap defleclion can be set on this display. The
deflections can be set separately for each side of neutral
{UP and DOWN}) The offset position of the brake flap
control is freely programimable. All mixes can be pro-
grammed to be flight mode dependent.

Brake flap=aileron mixer (BFLP-AILE)

This mix gives the option of mixing in the ailerons when
extending the brake flaps so that the ailerons can be used
as brake flaps too.

Activate the mix using "ACT'. Set the brake flaps to full
deflection onhe side to allow the setting of the aileron
* deflection upon using brake flaps. Adjust using '+ or '~
The direction may be reversed using "+/-".

To set the offset point, move the brake flap sfider until the
brake flaps are in their neutral position. Press 'SET" o
store.

Brake flap=elevator mixer (BFLP-ELEV)

This mix is used to balance the trim changes that occur
when the brake flaps are extended, using elevator com-
pensation. The mix can be switched ON or OFF in flight
and the settings adjusted with an external trimmer,

Activate the mixerusing 'ACT'. Move the brake flaps to full
deflection to set the elevator compensation. Adjust using
'+ or *-'. The mix direction may be reversed using '+/-'.

To set the ofiset position, move the brake flap slider
control unti the brake flaps are in their neutral position.
Press 'SET' to store this position.

Program the operating switch in MxSW 09 and the trim-
mer in MxVR 79.

Brake flap=speed flap mixer (BFLP-SFLP)

This option is used to mix in the speed flaps when
operating the brake flaps, so that the speed flaps can be
used as brake flaps t0o.

Activate the mix using 'ACT". Move the brake flaps to full
deflection to adjust the speed flap deflection. Adjustusing
'+ or '". The mix direction may be reversed using '+/-'.

To set the offset point, move the brake flap slider until the
flaps are in their neutral position. Press 'SET" to store.
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Aileron mix (AILE) 76

This opticn acts as an‘aileron master function'. This menu
comprises ali the mixes using the aileron function (func-
tions 1 and 7) as the 'master function’. This means: all
functions that can be mixed to the ailerons can be set
withinthis display. Alideflections canbe set separately for
each side of neutral (LEFT and RIGHT).

The speed flap deflections can be differential as well and
all mixes can be programmed to be flight mode depen-
dant.

Aileron=rudder mix, combi switch
(AILE-RUDD)

This function allows the mixing of rudder to ailerons so
that when the ailerons are operated, rudder can he
programmed to act with it. There is a mix override that still
allows the rudder to be controlled by the rudder joystick,
independently of the ailerons. The mix may be switched
ON or CFF using an external switch and the mix amount
adjusted by a trimmer.

Press 'ACT' fo activate the mix. Deflect the ailerons fully
and set the rudder deflection using '+ or '-. The mix
direction may be reversed using "+/-'.

Program a switch using MxSW 09 and a trimmer using
MxVR 79.

Aileron=speed flap mix (Aile=SFlp)

This function allows the speed flaps to be used as com-
bined ailerons, but still retain their speed flap function
when controlied from their slider. The speedflaps’ aileron
deflections can be set separately for either side of neutral.

Press 'ACT to activate the mixer. Fully deflect the aileron
stick to set the speed flaps' aileron differential. Set the
deflection of the first servo using '+ or '-'. Set the second
servo'sdeflectionusing '+ or'-'to the same value. The UP
moving aileron should always move further than the
DOWN moving aileron. The speed flaps’ aileron differen-
tial should match the ailerons', but the overall movement
should be a little less.

ILE MIXM '
LIGHT» HORMAL -:m 3
ILESRUDDY INH = b +o58% RH- b5

ILE»SFLPYRCT Ist L_l* +1EB’/ Re+ 4@k
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Elevator = brake flap mixer
(ELEV) 77

With this option, the brake flaps can be mixed to move
either with or against the elevator. For gliders, this ar-
rangement may be used for increasing the lift when
turning (all flaps down with the elevator moving UP). With
flying wing models, the combination of all flaps moving
together will provide a powerful elevator effect. The brake
flap deflections can be set separately for either side of
neutral (DOWN, UP). The mix can be switched ON or OFF
in operation and the setting adjusted using an external
trimmer,

This option may also be used as a delta mix in conjunction
with the mixes 'aileron=speed flap' and ‘brake=speed
. flap'. To do this, the delta servos must be connected to
receiver outputs 5 and 6 (speed flaps).

Press 'ACT' to activate the mix. Move the elevator stick to
its full DOWN position. Set the DOWN brake flap deflec-
fion using "+’ or *-". Move the elevator stick to the full UP
position and set the UP brake flap deflection using '+ or
"-'. The mix direction may be reversed using '+/-".

Program a switch in MxSW 09 and a trimmer in MxVR 79,
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Mix program GLIDER 4

This mix program is designed for gliders equipped with
allerons and speed ilaps with each surface controlled by
a single servo. The program is also suitable for flying
wings with four control surfaces in the wing.

tn mix program GLIDER 4, receiver outputs 5 and 6 are
automatically programmed for the speed flaps. Aileron
differential is already programmed and the aileron servos
should be connected to receiver outputs 1 and 7.

All functions identified by an 'X' may be given a program
dependent on flight mode.

==
e ——
|

A

SPEC AL MIx .
A B C D .E F

1 *SETr DIFF UTAL TRM1 TRM2 END
»AILE ELEY ABRE SFLP SPTr END

2
g *BUTT BUTm NTRM. - END

4

Function characteristics

All functions included within mix program GLIDER 4 are
individually described in this manual to allow the user to
familiarise himself with operation and the function options.
Details of practical uses of these functions are given on
pages 97 - 106.

Certain parts of each menu must be accessed in the
display with the cursor control and this wilt not be pointed
out each time. All descriptions refer to the 'Normat' flight
mode. The statement onthe FLIGHT line which occurs
in almost all functions, is displayed in the flight mode
dependent program (page 79).
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Function Abbr. No
Mixer switch selection MxSW | 09
Mix trimmer MxVR 50
Mixer trim selection MxVR 79
Sub trim ' SBTr 51
Aileron differential DIFF 56x
V Tail mixer VTAL 57
Airbrake = elevator mix ABRK 81x
Elevator trim 1 for ailerons, speed

flaps, elevator, with delay TRM1 62x
Elevator trim 2 for ailerons, speed

flaps, elevator, with delay TRM2 63x
Neutral trim for ailerons + speed flap [NTRM 66X
Butterfly, Airbrake=aileron

+airbrake=brake flap mixer BUTT 72x
Butterfly=-¢levator (Butterfly mix) BUTm 73x
Speed flap trim _ SPTr 74x
Speed flap mixer, Speed flap=

aileron, speed flap=elevator SFLP 75X
Aileron mixer. Aileron=rudder

(combi sw), aileron=speed flap AlLE 76X
Elevator=brake flap mixer ELEV 77X

Servo connector mix program GLIDER 4

Function Receiver output Abbreviation
Aileron 1 1 AlL
Elevator 2 ELE
Airbrakes 3 ABR
Rudder 4 RUD
Speed flap 1 5 SF1
Speed flap 2 6 SF2
Aileron 2 7 Al2
Free channel 8 BFL

Servo connections for V-Tail, receiver outputs 2 + 4.
Qutput 7 becomes a free channel when the differential
program is inhibited.
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Mix sub trims (MTRM) 50

This function determines the effect of the mix trims over
the following range:

Trim effective yes/no

Trim effect, magnitude,

Trim etfect analogue (ANLG)

Trim effect digital {DIGT)
Each trim socket must be selected by the cursor. If a
trimmer is placed in socket 1, the program 'Selection of
mix trims' must relate to this trim. The trim number (NO)
corresponds to the socket number on the board EXT
TRIMMER:
Each trim may be switched ON or OFF using 'ON' {arrow
at the top) or "OFF’ (arrow at the bottom).
This concludes the basic setting of values without trim
effect. The trimmers are activated to trim the required
setting of a function during operation. Once the trim effect
has been switched off, the optimum value obtained canbe
stored using '+ or ™. ltis therefore possible on one hand
to find and store the optimum settings in flight, then store
the values, disconnectthe trimmer and operate with fewer
trimmers.

Digital switch

Instead of adjusting the trim effect using a rotary mix
trimmer, a digital switch may be used if installed in the
transmitter. This switch is connected in the same way as
a mix trimmer. If a digital switch has been connected to
trim socket 1, this connection must be programmed for
'digital' operation by keying 'DIGT' (asterisk displayed
underneaththe trimfunction). The programmed function's
setting may then be changed in flight by simply 'pressing
the key'. The programmed setting is altered by 1% for
each switch movement in one direction (+ or -}, thus
ensuring that the changes are made in a specific way, e.g.
10 movements equalling a change of 10%. As with any
setting, the alterations made with the digital switch are
stored immediately, 1oo. The maximum alteration of any
settingusing the digital switch will not exceed 100% of the
programmed setting. All functions that can be trimmed
with external trimmers can also be trimmed by a digital
switch.

Selection of mix switches 09
(MxSW)

Numerous functions within mix program GLIDER 4 may
be switched ON or OFF during operation. Each of these
require a switch. All functions that can be switched ON
and OFF are shown in this display. The required function
is selected usingthe cursor control and the desired switch
can be programmed using '+ or "',

The switch numbers 1 - 8, A, B, C, correspond to the
sockets 'EXTERN.SW'(1-8) inside the transmitter and the
integral switches A, B and C atthe ¢entre of the transmit-
ter. If, forexample, switch 1 is to be programmed, a switch
must be connected to socket 1 on the PC board.
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The magnitude of the trim rate (RATE) may be variedfrom
100%, which is 25% of the programmed servo throw,
down to 30%, which is just 7% of the total servo throw,
thus giving a much more precise trim effect. Set the rate
using '+, - or "100".
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Mix program - Glider 4

Initially, program all functions by suggesting a switch with
a *-' sign, in which case all the displayed functions can be
activated without fitting a switch. This programming
suggestion should then be altered when a specific switch
is to be programmed. An alteration of this suggestion
without programming a specific switch will have the effect
that the relevant function can then only be activated by a
switch.

The various displayed functions are not connected and
each function can be used on its own using a switch. Itis
also possible to program ONE switch for several func-
tions. Any switch programmed for a flight mode, however,
cannot be programmed for other functions, as well.

The switch direction may be reversed (See page 29)

Selection of mix trims 79
(MxVR)

Mix program GLIDER 4 provides the option of sub-
trimming numerous functions during operation. To do
this, a trimmer must be fitted for each function. All the
functions will be displayed which may be trimmed. The
required function can then be selected simply using the
cursor control keys. The trimmer socket for that function
may be programmed using '+ or -'. For example, if
trimmer No. 1 is programmed for a function, a trimmer
must be connected to socket 1 (Ext. Trimmer). The trim
rate can be switched off with 'INH' and re-activated using
'ACT'. There is also the option of programming ONE
trimmer for several functions.

Sub-trim (SBTr) 51

With this function, each of the 8 channels may be sub-
trimmed around their neutral positions. This function is
required wheneverthe servos do not return to their neutral
positions. It is not the purpose of this function to trim the
model's control surfaces. We recommend that all servos
are trimmedwith 'Sub-trim' before beginning the program-
ming of a new model.

Select the required channel using the cursor, and trim
using '+ or*-'. Fastreset using ‘O".

Aileron differential (DIFF) 56

Withthis function, the amount each ailerontravels 'up'and
‘down’ canbe set. Each aileron requires a separate servo,
which should be connected to receiver outputs 1 and 7.
The function's settings may be adjusted in flight by con-
hecting a sub-trimmer.

Activate the aileron differential by keying 'ACT".

To set the differential, move the aileron stick to full
deflectionone way. The differential setting, dependingon
the model should be made so that the 'up’ moving aileron
travels 100% and the ‘down’ moving aileron travels only
50%. This helps to prevent ‘adverse yaw'.
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Mix program - Glider 4

) To program the travel of the 1st aileron servo, move the
aileron joystick fully to the RIGHT and enter the value
using '+ or -'. If the deflections remain the same, simply Differentiai
deflect the aileron stick to the other side and repeat the
programming of the 1st servo (AlL). Set the 2nd servo
(2nd AIL) in the same way. If a servo moves the wrong
way, reverse the direction using '+/-'.

Split operation
Program the trimmer in MxVR 79, ‘Selection of mix trims'

The amount of ailerondifferentialmay also be programmed
to be flight mode dependent.

V-Tail 57

This function enables the control of combined elevator
and rudder fitted to V-Tail models. The amount of elevator
orrudderdeflectioncanbe set separately forup/downand
left/right. A separate servo must be fitted on each surface
and connected to receiver outputs 2 and 4.

Activate the mix using'ACT'. To set the individual throw of
. eachservo, select the rate and adjust the value with '+' or
J '='. Set the control direction using '+/-".

Air brake = elevator mix 61
(ABRK)

This mix allows elevator to compensate for any loss of lift
when extending the air brakes with the throttle stick. This
will prevent the model from 'stalling’. The amount of

elevator compensating may be set separately for each $
side (HI, LO) of the throttle stick's neutral position. The H
function may be switched ON or OFF in operation using a - =T | [
switch. The offset point is freely selectable. The setting +
may also be sub-trimmed using an external trimmer. I
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Activate the mix using 'ACT'. Retract the air brakes using
the throtile stick. Move the cursor to "Offset' and press
SET to program the position of the throttle stick in which
the elevator compensation will become effective when
extending the air brakes {Offset: see page 29).

Move the cursor to HI or LO and set the compensation
value using '+ or -'. If the elevator compensation setting
is to be one sided, forexample Hi (high) = 100%, LO {low)
= 0%, the elevator compensation will range from one full
deflection to the centre of the throttle stick deflection, and
there will be no elevator compensation from the centre {0
the other final deflection of the throttle stick. If the elevator
compensation acts in the wrong direction, reverse the
direction of the mix using '+/-".

Select the operating switch in 'Selection of mix switches'
(MxSw, 09) and the trimmer in 'Selection of mix trimmers'
(MxVR 79).

The mix may be flight mode dependent.

Trim program 1 for aileron, elevator,
speed flap 62

With this function, the neutral positions of aileron, elevator
and speed flap can be changed in operation to various
pre-programmed positions. Each servo requires a sepa-
rate setting foraileron and speedflap. These settings may
then be trimmed in flight using external sub-trimmers. It
is possible to set a delay se thatthe surfaces move to their
programmed positions slowly, to avoid any sudden trim
changes. The joystick trims remain effective at all times.

This functionis designed primarily for use with flight mode
dependent programming, when the same switch is used
for activating this function as well as a new {light mode.

Activate the function using 'ACT'. Set the rudder trim
position with "+’ or *-' and the required delay with '+' or *-'
Program the operating switches in 'Selection of mix
switches' (MxSW,09) and the trimmers in ‘Selection of
mixer trims' {MxVR 79).

Trim program 2 for aileron, elevator,
speed flap 63

The function and methed of programming is the same as
that for Function No. 62.

With these two trim programs, each flight mode may be
trimmed 1o optimum effect. Only one of these two trim
programs may be activated at any one time, i.e. if onetrim
program has been called, the other one is switched off
automatically. Hence, both these trim programs can be
activated by one switch, as required.
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Mix program - Glider 4

~ Atleron and speed flap sub-trims
(NTRM) 66

With this function, the offset trim positions of the ailerons
and speed flaps can be set separately for each side of
rnieutral. This allows each surface to be individually and
independently offset. These settings must be made with
trimmers, as it is not possible to input the values in the
normal way with '+ or ’-',

Press'ACT to activate the function. Fit two trimmers and
program these in 'Selection of mix trims' (MxVR, 79) -
NTRM-Al and NTRM-SF and adjust each servo trim
position as required.

Butterfly function (BUTT) 72

With this function, both ailerons are simultaneously de-
flected upwards and both speed flaps deflected down,
thus putting the model into an extreme braking mode.
Although the control of the aillerons is maintained in
principle, only the control surface that wouid normally
deflect 'DOWN' will operate {e.g. the LEFT aileron when
a command of ‘right’ is given}. With the speed flaps, only
the flap deflecting 'UP' will operate, thus retaining the
control of both ailerons and speed flaps. Thisfunction can
be activated by a switch but it is normally controlied by the
throttle joystick. The offset position of this option is freely
selectable.

Activate the function by pressing 'ACT'. The butterfly
function is now controlled by the function 6 slider. The
ailerons remain controlled by the aileron joystick and the
speed flaps by the function 5 switch,

If the butterfly function is to be controlled by the throttie
stick, the function arrangement (FUNC) must be altered.
If the throttle is controlled by the left hand joystick {mode
I}, functions 3 and 6 must be exchanged. If the throttle is
controlled by the right hand joystick (mode 1), functions 2
and 6 must be exchanged.

Setthe mix ratios using '+ or'-'. The mix direction can be
reversed using '+/-'.

To set the offset point, move the throttle stick to the front
stop and press 'SET'. In this throttle stick position, all
surfaces should now be in their 'neutral' positions.

If this function is to be switched OFF or ON in operation,
programa switchin'Selection of mix switches' (MxSW,09)
for the 'Butterfly' - function.

The butterfly option may also be programmed to be flight-
mode dependent.

Butterfly = elevator mix (BUTm) 73

This function allows 'elevator compensation’ of any trim
changes that occur when using the butterfly function. The
amount of compensation may be set separately for each
side of neutral (UP, DOWN]}. The offset position is freely
selectable but should, of course, be identical to the offset
position of the butterfly function (throttle stick at front).
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Mix program - Glider 4

Activate the mix by pressing'ACT'. Move the throttle stick
to the front stop and leave it in this position. Move the
cursoer to 'Offset’ and press 'SET' to program the throttle
stick position from which the elevator compensation is
triggered when activating the butterlly function (offset, see
page 29).

Move the cursor to either UP or DOWN and set the
compensationvalue using'+'or’-. if the elevator compen-
sation setting is one-sided, for example HI (High) = 100%,
LO {Low) = 0%, the elevator compensation will range from
onefulldeflectiontothe centre position of the throttle stick,
with no compensation from the centre to the other full
deflection of the throttle stick. If required, reverse the mix
direction using '+/-'.

This mix canbe programmed to be flight mode dependent.

Speed flap trim (SPTr) 74

With this function, the speed flap offset may be sub-
trimmed, without any mix ratios which may have been set
beingaltered. Both speedfilap servos will be sub-trimmed
together, and may be sub-trimmed during operation.
Activate the function by pressing 'ACT'. Set the trim
position of the speed flaps using '+' or *-'. Program the
trimmer in 'Selection of mix trimmers' (MxVR).

This mix canbe programmed to be flight mode dependent.

Speed flap mix (BFLP) 75

This menu displays all mixes operating with the speed
flaps acting as the 'master function' (function 5 + ). That
is to say: all functions which may be mixed to the speed
flaps’ deflection, can be set within this display. All deflec-
tions can be set separately for either side of neutral and
the offset position of the slider control is freely program-
mabile.

All mixes shown here can be programmed to be flight
mode dependent.

Speed flap = aileron mix (SFLP=AILE)})

This option allows the mixing of the ailerons when extend-
ing the speedflaps so that ailerons ¢an be used as speed
flaps aswell. Another name forthisis 'FLAPPERON mix'.

Activate the mix by pressing 'ACT'. Move the speed flaps
to full deflection one way, in order to set the 'aileron’
deflectionupon activatingthe speedflaps. Adjustusing'+'
or . The mix direction may be reversed with "+/-".

Speed flap = elevator mix (SFLP=ELEV)

This mix will balance, using ‘elevator compensatior', any

trim changes that occur when the speed flaps are ex-

tended. This mix may also be used as a ‘Deita mix' in
_conjunction with the aileron=speed flap mix.

The mix ¢an be switched ON or OFF in flight and the
setting may be sub-trimmed.
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Mix program - Glider 4

Activate the mix by pressing'ACT". Fully deflect the speed
flaps one way 10 set the ‘elevator' deflection upon activat-
ing the speed flaps. Adjust using '+ or . The mix
direction may be reversed using '+/-'.

To switch this function ON or OFF in operation, program
a switch in 'Selection of mix switches' (MxSW, 09).
Program a trimmer in 'Selection of mix trims' (MxVR, 79).

Aileron mix (AILE) 76

This menu displays all mixes operating with the ‘ailerons’
(channels 1 + 7) asthe ‘'masterfunction’. This means that:
all functions which may be mixed to the 'ailerons’, can be
set in this display. The deflections can all be set sepa-
rately for each side of neutral, and the speed flap deflec-
tion may also be set differentially.

All these mixes can be programmed to be flight mode
dependent.

Aileron = rudder mix -
Combi-switch (AILE-RUDD)

This option allows the mixing of the rudder to the ailerons
so that when the ailerons are operated, the rudder is
mixed o act with them. There is a mix override that allows
the rudder to still be controlled with the rudder joystick,
independently of the ailerons. The mix may also be
switched ON or OFF inflight using an external switch and
the mix amount adjusted using a trimmer.

Press'ACT to activate the mix. Fully deflect the ailerons
and set the rudder deflection using '+ or . The mix
direction may be reversed using '+/-".

If this function is to be switched ON or OFF in operation,
a switch forthe ‘AlLE-RUDD' mix must be programmed in
‘Selection of mix switches' (MxSW, 09). Program the
trimmer in ‘Selection of mix trims' (MxVR, 79).

Aileron = speed flap mix (AILE = SFLP)

This function allows the deployment of speed flaps acting
as ailerons. When using the ailerons, the speed flaps
move in the same direction as the ailerons whilst still
being able to be used as speed flaps from their slider
control. The amount of deflection may be set for either
side of neutral.

Press 'ACT' to activate the mixer. Fully deflect the aileron
stick to set the differential of the speed flaps. Set the first
aileron servo deflection using '+ or'-'. if the deflections do
not change, simply move the aileron joystick to the other
side. Set the second servo in the same way. UP deflec-
tions should always be set largerthan DOWN deflections.
The differential should be set in the same proportion as
the ailerons, although the overall deflections should be a
little less.
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Elevator = speed flap mix
(ELEV) 77

With this option, all flaps programmed as speed flaps can
be mixed to move with, orinoppositionto the elevator. For
gliders, this arrangement may be used for increasing lift
when turning (all flaps down when elevator moves UP).
Whenused to control flying wing models, the combination
of ali flaps will produce an elevator effect. The speed flap
deflections can be set separately for each side of neutral
and the mix may be switched ON or OFF in flight. The
setting may alsc be adjusted in flight using a trimmer,

Press'ACT to activate the mix, Move the elevator joystick
to the full 'DOWN' position. Set the speed flap DOWN
deflections using '+ or *-'. Move the elevator stick to full
‘UP' position. Set the UP speed flap deflections using '+’
or '-'. The mix direction may be reversed using "+/-".

If the mix is to be switched ON or OFF in flight, a switch
mustbe programmed in*Selection of mix switches' (MxSW,
08). Program the trimmer in '‘Selection of mix trimmers'
{MxVR, 79).

52

ELEV MIX
ELEUSELPY ON




Mix program - Glider 2

) Mix program - GLIDER 2 Function table

Allfunctions identified by an 'x' may be programmed to be
flight mode dependent.

——

Function Abbr. No
Mixer switch selection _ MxSW | 09
Mix trimmer MxVR 50
Mixer trim selection MxVR 79
Sub trim _ SBTr 51
Aileron differential DIFF 56x%
V Tail mixer VTAL 57
53 Airbrake = elevator mix ABRK 61x
| Elevator trim 1 and 2 ETRM 62x
[ — |L T —— Flaperon mix, speed flap=>aileron | FLPR 65X
—_— Flaperon = elevator mix FLMx 75X
I Aileron = rudder {combi sw.) AILE 76X
Elevator = flaperon mix | ELEV 77X

SPEC | AL M1,
: A B

Servo connections for mix program

GLIDER 2
Jis1s:54 Function Rx output | Abbreviation

Aileron 1 1 AlL

Elevator 2 ELE

Airbrakes 3 ABR

Rudder 4 RUD

Aileron 2 (flaperon) 5 SF1

Free channe! 6 SF2
Function characteristics Aileron 2 {differential) 7 Al2

Free channel 8 BFL
All the options within mix program GLIDER 2 are de- Servo connections for V-Talil, receiver outputs 2 + 4
scribeq individuallytp allow the qserto get famil_iarwith the When DIFF has been programmed, channel 5 is free,
operation and functions. Details of the practical use of . .
these functions are given on pages 97 - 106, Program- when FLAPERON has been programmed, channel 7is
ming examples. free. When neither DIFF nor FLAPERON are activated,

both channel 5 and 7 are free.

Certain parts of each menu must be accessed with the
‘cursor control' and this will not be pointed out each time.
All descriptions refer to the' NORMAL flight mode. The
statement on the ‘FLIGHT' line which occurs inalmost
all functions, is desctibed In 'flight mode dependent
programming’ (page 79).
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The function of mix sub-trims

(MTRM) 50
This option determines the effect of mix trims over the
following: trim effective yes/no

trim effect, magnitude

trim effect analog (ANLG)

trim effect digital (DIGT)
Each trim socket must be selected with the cursor. if a
trimmer is connected to socket 1, the trimmer is identified
in '‘Selection of mix trimmer' as trimmer 1. The trimmer
number {(NO) always corresponds to the EXT TRIMMER
socket number.

Each trim may be switched ON or OFF using 'ON' (arrow
at the top) or 'OFF' (arrow below).

This concludes the basic setting of trimmers with trim
effect. The trimmers are used inflight fo trim the settings
for optimum performance. The values trimmed in flight
may then be input using '+ or -' and the trimmer's effect
switched off. in this way, the optimum settings can be
achieved in flight but still operate the system with fewer
trimmers.

Digital Switch

Instead of adjusting the trim effect using mix trimmers, a
‘digital switch' may be installed and used in the same way.
This switch is connected in the same way as a mix
trimmer. If a digital switch has been connected to trim
socket 1, the switch must be programmed for 'digital’
operation using 'DIGT' {asterisk displayed below the trim
function). The setting of a function can then be changed
in flight by simply ‘pressing the key'. The programmed
setting is altered by 1% for each switch movement in one
direction (+ or -), thus allowing all changes to be made in
a specific way: 10 movements equals a change of 10%.
As with any trimmer, the alteration of any settings with the
digital switch are stored immediately. The maximum
alteration of any setting by a digital switch cannot exceed
100% of the set value. Allfunctions that can be trimmed
with a rotary trimmer may be trimmed with a digital switch.

Selection of mix switches
(MxSW) 09

Numerous functions within mix program GLIDER 2 may
be switched ON or OFF during operation. Each of these
will require a switch. In this display, all functions that can
be switched ON or OFF by a switch are shown. The
switches are programmed by selecting the desired func-
tion with the cursor and selecting a switch with '+ or -\

ELETRIMi+ -5 .
ETRINMZ» -6

Switch numbers 1 - 8 correspond to the EXT.SWITCH
sockets on the PC board. Switches A, B and C are the
integral switches mounted at the centre of the transmitter.
If, for example, a switch is connected to EXT.SWITCH
socket 1, then the desired function must be programmed
with switch No. 1.

54



.
y

Mix program - Glider 2

Initially, program all functions by suggesting a switch that
has a’~' sign. This allows the displayed functions to be
activated without a switch. This programming suggestion
should only be altered when the correct switch is to be
programmed. If the switch suggestionis changed, without
fitting a switch, thenthe functionwill remain OF F until such
a switch is fitted. The programmed suggestion may then
only be recalled by pressing 'RESET' and by re-program-
ming the entire mix program. This does however, cancel
all settings within the model memory - each of which must
then be re-input.

The various functions within the display are not connected
and each function can be programmed on its ownusing a
switch. It is also possible to program ONE switch for
several functions. Any switch programmed for a flight
mode, however, cannot be programmed for other func-
tions.

The switch direction may be reversed (see page 29).

Selection of mix trims (MxVR) 79

Mix program GLIDER 2 also provides the option of sub-
trimming numerous functions during operation. To do
this, a trimmer must be fitted for each function. All func-
tions that can be sub-trimmed are shown in this display.
Therequired functionis selectedusing the curscr, and the
trimmer socket be programmed using '+' or <. For
example, if trimmer No. 1 is programmed to trim a
function, a trimmer must be connected to the
EXT.TRIMMER socket No.1. The trimrate canbe switched
off with 'INH' and re-activated using 'ACT'. There is also
the option of programming ONE trimmer for several
functions.

Sub-trim (SBTr) 51

With this function, each of the 8 channels may be sub-
trimmed around their neutral positions. This function is
required whenever the SERVOS do not centre to their
precise neutral position. It is not the purpose of this
functiontotrimthe model's surfaces. We recommendthat
all servos are centred prior to programming a new mode!
memory.

Select the required function using the cursor and trim with
'+ or'-'. Fast resetto zero using ‘0.

Aileron differential (DIFF) 56

This function offers the option of separate adjustment of
the amount of each aileron deflection ‘UP' and 'DOWN',
Each aileron requires a separate servo, connected to
receiver outputs 1 and 7.

Set the second aileron servo's deflection using '+ or - or
100’ (for full movement) and the direction of the second
servo using "+/-.
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Mix program - Glider 2

When aileron differential has been activated, it is not
possible to activate menu 65, FLAPPERON (Display
prompts ‘off other mix’). If Flappefon or Elevon are to be
operated together with differential, switch off differential
{INH) and activate Flapperon or Elevon (ACT). Differential
may now be set in these menus.

Move the aileron stick to the RIGHT and set the 1st
servo's deflection with '+ or'-', Move the stick to the LEFT
and set the 2nd servo's deflection. The mix direction may
be reversed if necessary using '+

Program a trimmer in 'Selection of mix trims’ (MxVR 79).

V-Tail 57

This function enables the control of combined elevators
and rudder with V-Tail models. The amount of elevator or
rudder deflection can be set separately tor up/down and
left/right. A separate servo has to be connected for each
surface in receiver outputs 2 and 4.

Activate the mixer using 'ACT". To set the individual throw
of each servo, select the rate and adjust the value with '+
or '-'. Set the surface direction using "+/-'.

Air brake = elevator mix (ABRK)61

This mix option allows the loss of lift when using the
airbrakes 1o be compensated for with elevator. This will
prevent the model from 'stalling’. The amount of elevator
compensation may be set for either side of neutral (H1, LO)
and the function may be switched ON or OFF during flight
with a switch. The throttle joystick, which operates the
airbrakes, has a freely selectable offset position from
which the elevator compensation becomes effective. The
amount of compensation may be sub-trimmed in flight
using a trimmer,

Differential

Split operation

56



Mix program - Glider 2

5y Activate the mix using 'ACT'. Retract the air brakes using

~ the throttle stick and leave the joystick in this position.
Move the cursorto 'Offset’ and press 'SET" to program the
offset position - the point fromwhich the elevator compen-
sation will begin whenthe air brakes are extended (Offset:
see page 29).

Move the cursorto Hl or LO and set the elevator compen-
sationusing '+ or-'. Ifthe elevator compensation setting
is one sided, for example Hi (high) = 100%,; LO (low) = 0%,
the elevator compensation will range from one full deflec-
tion to the centre of the throttle stick's throw, and no
elevator compensation from the centre to the throttle's
rear stop position. Ifthe elevatorcompensationactsinthe
wrong direction, reverse the mix direction with '+/-.

Program a switch in 'Selection of mix switches' (MxSw,
09} and a trimmer in 'Selection of mix trims' (MxVR, 79).

Yy This mix can be programmed to be flight mode dependent.

Elevator trim (ETRM) 62

With this function, the elevator may be programmed to
move o a pre-set trim position. The trim setting can be
sub-trimmed inflight and it is possible to set a delay sothat
the elevator moves slowly to its new position to avoid any
sudden trim changes. Two individual trim settings are
available, and neither affect the normal stick trim effect.

This function is designed primarily for use with flight mode
dependent programming, therefore it is usual to have this
function controlled by the same switch that selects a new
flight mode.

~ Activate the function using 'ACT'. Set the elevator trim
} position using '+ or -'. Set the required delay using '+ or

This function may be programmed to be flight mode
dependent.

Flaperon mix,
speed flap = aileron (FLPR) 65

This mix allows the ailerons to be used as speed flaps,
whilst still retaining aileron contro! (flaperon). The speed
flap deflections may be set separately for each side of
neutral. The speed flaps are normally controlled with the
channel 5 slider. The aileron servo are connected to the
receiveroutputs 1 and 5. Whenthis option is used, aileron
differential may be programmed in the flaperon menu and
1 this setting may then be sub-trimmed in flight.

FIBRIK MIX
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This function can only be activated if the ‘differential
function (DIFF) has been inhibited. If the differential
function remains activated, the display will prompt "off,
other mix'. if this happens, first switch off the 'differential’
function with inhibit {INH), then activate the ‘flaperon’
function with 'ACT". Any settings that have already been
programmed in the differential menu will automatically be
set when flaperon is activated, provided that the servos
have been connected to receiver outputs 1 and 5.

To set new values of differential, move the aileron stick
fully to one side and leave the channel 5 slider inits neutral
position. The settings made should cause the up-moving
aileronto move its fulltravel (100%) and the down-moving
aileron to move less (approximately 50%). Of course, the
true value of differential can only be obtained by flying the
model and adjusting the settings. Differential is used to
prevent or reduce ‘adverse yaw'.

Set the 1st servo’s deflection using '+ or . If the
deflections remain unchanged, simply move the aileron
stick to the other side and repeat the programming of the
1st servo (AlL). Then set the 2nd servo in the same way.
If any servo moves the wrong way, reverse the mix
direction using '+/-".

To obtain the full effect of the channel 5 slider, initially set
the TRIM 10 100%. Now maove the slider to its front stop to
set the ailerons' speed flap defiections. Setthe deflection
of the 1st servo using '+' or '-" on the 'FL.P' line and the
deflection of the 2nd servo on the '2nd FLP' line. If either
servo moves in the wrong directicn, reverse the direction
of the mix with "+/~'. Both ailerons should defiect exactly
the same amount when used as speed flaps, otherwise a
rolling moment will be induced when the speed flaps are
used.

If the channel 5 slider's offset position is to be changed
from its central default setting, move the slider into the
new position and press 'SET' on the 'Offset' line.

Program a trimmer in ‘Selection of mix trims' {(MxVR, 79)
after 'AILE DIFF"

Flaperon = elevator mix
(Flaperon Mix) 75

This mix will balance any trim changes whentheflaperons
are used with elevator compensation. The amount of
compensation can be set separately for each side of
neutral (D, U) and the offset point from which the elevator
compensation is activated is freely selectable. This mix
may be switched ON or OFF with a switch and sub-
trimmed in flight.

The mix can also be used with a freely programmable
mixer so that when the air brakes are operated, both
ailerons will move upwards to create a more pronounced
‘brake’ effect.
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Press'ACT' to activate the mix. Pushthe channe! 5 slider
to its front stop. Set the elevator compensation for this
side of the slider's neutral position using '+' or ', Puflthe
slidertoits rear stop and set the elevator compensationfor
this side of neutral. To set the offset position, if it is not to
be at the slider's mechanical centre, move the slider to its
desired position, place the cursor on 'Offset' and press
'SET".

Now program a switch in 'Selection of mix switches'
(MxSW, 09) and a trimmer in 'Selection of mix trimmers’
(MxVR, 79).

This mix can be programmed to be flight mode dependent.

Aileron = rudder mix,
combi switch (AILE-RUDD) 76

This function allows the mixing of the rudder to the

y gilerons so that when the ailerons are operated, an
" amount of rudder can be programmed to act with it. There

is a mix override that allows the rudder to stillbe controlled
by the rudder joystick, independently of the ailerons. The
mix may be switched ON or OFF using an external switch
and the mix amount adjusted by a trimmer.

Press 'ACT' to activate the mix. Deflect the ailerons fully
and set the rudder deflection using '+' or *-'. The mix
direction may be reversed using '+/-",

Now program a switch using "Selection of mix switches'
(MxSW, 09) and a trimmer using 'Seiection of mix trims’
(MxVR 79).

This mix canbe programmed to be flight mode dependent.

Elevator = flaperon mix
(ELEV) 77

With this mix, ailerons programmed as flaperons can be
mixed to act either with, or in opposition to, the elevator.
With gliders, this mix may be used for increasing lift in
turns or with aerobatic models to sharpen the ‘corners’ of
square manoeuvres. The aileron deflections can be set
separately for each side of the speed flaps' neutral posi-
tion. This mix can be used as a Delta mix in conjunction
with the flaperon mix,

The mix can be switched ON or OFF in operation and the
mix amount be adjusted using a sub-trim.

Press'ACT to activate the mix. Move the elevator joystick
to the full'DOWN' position and set the ailerons’ speed flap
defiections with the elevator in this position using "+ or
'-". Now move the elevator joystick to its full 'UP* position
and set the ailerons' speed flap deflections with '+ or -,
The direction of the mix can be reversed with "4/-".

Now program a switch using 'Selection of mix switches'
(MxSW, 08) and a trimmer using ‘Selection of mix trims'

) (MxVR 79).

This mix canbe programmed to be flight mode dependent.
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Mix program - Acro

Mix program - Acro

This mix program is designed for engine powered aero-
batic models equipped with ailerons that may also be used
as speed ilaps (flaperons). In addition, the mix programi
offers automatic propeller pitch adjustment (when using
variable pitch props), and aileron=¢levator mix {ailevator)

and a pre-programmed deiF mix.
L ] J

—

Function table

All functions identified by an "X' may be given a program
dependent on flight mode.

Function Abbr, No
Mixer switch selection MxSW 09
Function of mix trimmer MxVR 50
Mixer trim selection MxVR 79
Sub trim SBTr 51
Aileron differential DIFF 56x
Rudder = aileron mix RUDD 57x
Delta mix ELVN 59x
Idleup tand 2 IDLE 61
Snap roll function - pre-set aileron,

elevator and rudder positions SNAP 62X
Flaperon mixer, speed flap=aileron [FLPR 65x
Pitch mix PIT 70
Elevator=saileron mix (ailevator) ALVT 72%
Flaperon=elevator mix {flaperon) FLMx 75x
Aileron = rudder mix (combi switch) |AILE 76X
Elevator=Flaperon mix ELEV 77X

Servo connections for Mix program ACRO

FFunction characteristics

All functions within Mix program ACRO are described
individually in the following text to allow the user to
hecome familiar with the operation and optionalfunctions.
Details of the practical use of some of the functions may
also be found on pages 90 - 96, Programming examples.

Centain parts of a menu must be accessed in the display
with the 'cursor control' keys and this will not be pointed
out eachtime. Alldescriptions referto the 'NORMAL ' flight
mode. The statement onh the 'FLIGHT' line which
occurs in almost all functions, Is described in 'flight-
mode dependent programming' {page 79).

Function | Receiver output |Abbreviation
Aileron 1 1 AlL
Elevator 2 ELE
Throttle 3 THR
Rudder 4 RUD
Elevator 2 5 GER
Aileron 2 (Flaperon) 6 FLP
Aileron 2 {Diff) 7 Al2
Propeller pitch 8 AUX

Servo connections for Delta, receiver outputs 1+2,
(+86,7). With Differential activated, output 6 is free, with
Flaperon activated, output 7 is free. Without propelier
pitch, ouiput 8 becomes free. When differential and
flaperon are inhibited, outputs 6 and 7 become free.

Aileron differential is automatically activated when Mix
program ACRO is selected. The aileron servos are then
cohnected to the receiver's 1 and 7 outputs.
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' Mix trimmer function (MTRM) 50

In this menu, you ¢an decide whether or not to activate
additional external mixer trimming (ON/OFF) and whether
the adjustmentis to be analog (ANLG) whenusing arotary
trimmer or digitally (DIGT) when using a spring loaded
digital switch. For "analog' adjustment, you must fit and
connect trimmers (supplied in pairs or fours) to the "EXT,
TRIMMER' sockets on the PC board. For 'digital’ adjust-
ment, you must fit a digital switch to the EXT. TRIMMER
socket.

Each trimmer socket can be activated (arrow in the ON
position) or switched off {(arrow in the OFF position). The
trimmer is selected with the cursor. The trim rate of each
trimmer connected can be varied from 15% to 50% of the
programmed values of any mixer.

- Select the type of trimmer by keying 'ANLG' {(analog) or
" 'DIGT (digital).

Digital Switch

Instead of adjusting the trim effect using mix trimmers, a

‘digital switch’ may be installed andused inthe same way.
This switch is connected in the same way as a mix
trimmer. H a digital switch has been connected to trim
socket 1, the switch must be programmed for ‘digital’
operation using 'DIGT' {(asterisk displayed below the trim
function). The setting of a function can then be changed
in flight by simply ‘pressing the key'. The programmed
setting is altered by 1% for each switch movement in one
direction {(+ or -}, thus allowing all changes to be made in
a specific way: 10 movements equals a change of 10%.
As with any trimmer, the alteration of any settings with the
digital switch are stored immediately. The maximum
alteration of any setting by a digital switch cannot exceed
100% of the set value. Ali functions that can be trimmed
/ with arotary trimmer may be trimmed with a digital switch.

Selection of mix switches

(MXSW) 09

Numerous functions within Mix program ACRO may be
switched ON or OFF during operation. Each of these will
require a switch. In this display, all functions that can be
switched ON or OFF by a switch are shown. The switches
are programmed by selectingthe desiredfunctionwith the
cursor and selecting a switch with '+ or '

Switch numbers 1 - 8 correspond to the EXT.SWITCH
sockels on the PC board. Switches A, B and C are the
integral switches mounted at the centre of the {ransmitter.
If, for example, a switch is connected to EXT.SWITCH
sacket 1, then the desired function must be programmed
. Wwith switch No. 1.

61

;.13 288

The amountoftrimeffect canbe variedfrom 100%1t0 30%.
When set to 100%, the total trim path corresponds to 25%
of the total servo throw. When set to 30%, the trim path
corresponds to just 7% of the total servo throw. This
reduction in trim rate allows minute changes of trim. Set
the rate (RATE) with '+', -’ or "100".
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Initially, program all functions by suggesting a switch with

-' sign, which means that the switch has yet to be
connected or allocated. This should then be altered when
a switch is to be programmed.

The various functions shown in the display are not con-
nected and each function can be programmed on its own
using a switch. It is also possible to program ONE swilch
for several functions. Any switch programmed for a flight
mode cannot then be programmed for other functions.

The switch direction may be reversed, see page 29.

M1 X-UR SEL
i ix tri AILE+RUDDYEE - IDL-UP1sS - F’IT PITr2
Selection of mix trims (MxVR) 79 SNEP RILErz |~ IDL-UPDYS

SHEP ELEW 3 HILE
Mix program ACRO provides the option of trimming nu- SHAF RUDD*‘? P
merous functions when flying. To do this, an additional -
trimmer must be fitted for each function. The required
function canthenbe selected using the cursor control, and
thetrimmer selected using '+'or'-'. Forexample, if trimmer
no.1 is to be programmed for a function, it must be
connected to socket 1 (EXT. Trimmer). The timmer effect
can be switched off by using 'INH' and is re-activated
using'ACT". There is also the option of programming ONE
trimmer for several functions.

Additional trimming (SBTr) 51

With this option, the first 8 transmitter channels can be
sub-trimmed around their neutral positions. This is re-
quired when the neutral position of any servo is not quite
correct. The adjustment follows the trim path.

Adjust each servo centre position using '+ or'-". Fast reset
1o neutral using '0".

Aileron differential (DIFF) 56

This function offers the option of separate adjustment of Aileren Differential
the amount each aileron travels 'UP"and 'DOWN'. Each
aileron requires a separate servo - see the table opposite

for receiver connections. i I

Set the second aileron servo's throw using '+ or *-'or 100" lI II
(for full movement) and the direction of the second servo
using '+/-'.
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The differential setting should cause the up-moving ai-
leronto travel its fullamount (100%) and the down-moving
aileron to travef only 50% to reduce 'adverse yaw'.

Move the aileron joystick fully to the RIGHT. Set the
deflection of the 1st servo using '+ or'-". If the servo throw
remains the same, simply deflect the aileron stick to the
other side and repeat the programming of the 1st servo
{AIL). Set the 2nd servo {2nd AlL) in the same way. if
either servo moves the wrong way, simply reverse the mix
direction using '+/-".

Program a trimmer in 'Selection of mix trims' (MxVR 79).

Aileron differential may be programmed to be flight mode
dependent.

Rudder=aileron mix (RUDD) 57

This function is designed to compensate, with the appro-

\ priate aileron movement, the trim changes caused when

using the rudder. The mix amount may be programmed
separately for each side of the rudder's neutral and the mix
may be switched ON or OFF in flight using a switch.

Press 'ACT' to activate the mix. Move the rudder joystick
fully to the left and set the aileron compensation with '+ or
'. Move the joystick fully 1o the right and set the aileron
deflectioninthe same way. If the ailerons move the wrong
way, reverse the mix direction with ‘+/-".

The mix may be programmed to be flight mode depend-
ent.

Snap roll function (SNAP) 62

With this function, the ailerons, elevator and rudder may
be sent to pre-set positions, using one or more switches,
independently of each other. Note: During the period
when the switch is operated, the joysticks' control of the
three functions is inhibited. For this reason, it is normal to
use spring loaded switches for the snap rolt function. As
soon as the snap roll switch is released, control is re-
gained by the joysticks. The amount of servo throw for
each function can be sub-trimmed in operation.

Activate the function using 'ACT', then program the re-
quired operating switch. Switch the function ON and set
the deflections for the ailerons, elevator and rudder using
'+ or *. Since four different snap rolls may be pro-
grammed in each flight mode, it is possible to set a snap
roll for each direction in advance and to call these up in
operation. The four options are:

Snap upwards to the right Snap upwards to the left
Snap downwards to the right Snapdownwardstothe left

Program the operating switches in 'Selection of mix
switches' (MxSW, 09) and trimmers in 'Selection of mix
trims' (MxVR, 79). This function may be programmed to
be flight mode dependent.
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Flaperon mix, speed flap = aileron
(FLPR) 65

This mix allows the ailerons to be used as speed flaps,
whilst stilt retaining aileron control {flaperon). The speed
flap deflections may be set separately for each side of
neutral. The speed flaps are normally controlled by the
channel 5 slider. The aileron servos are connected to
receiveroutputs 1 and 5. Whenthis optionis used, aileron
differential may be programmed inthe flaperon menu and
the settings made may be sub-trimmed in flight.

This function can only be activated if the 'differential’
function (DIFF) has been inhibited. If the differential
function remains activate, the display will prompt ‘off,
other mix'. if this message appears, switch off the 'differ-
ential' function with inhibit {INH), then activate the la-
peron'function with'ACT". Any settings that have already Flaperon

been programmed in the differential menu will automati- Ailerons operating
cally appear when flaperon is activated, but the servos

must be connected to receiver outputs 1 and 5.

To set the differential, move the aileron stick fully to one

side leavingthe channel 5 slider inits neutral position. The == —
settings made should cause the up-moving aileron to Ny
travelits full amount (100%;) and the down-moving aileron S ee———

to travel less than its full travel (approximately 50%). Of II II

course, the true value of differential can only be cbtained
by flying the model and adjusting the settings. Differential
is used to prevent or reduce 'adverse yaw'.

Set the 1st servo's deflection using '+ or *-'. If the
deflections remain unchanged, simply move the aileron
stick to the other side and repeat the programming of the
1st servo {All). Then set the 2nd servo in the same way.
If any servo moves the wrong way, reverse the mix
direction using '+/-'.

To gainthe full effect of the channel 5 slider, initially set the
TRiMto 100%. Now move the slider to its front stop to set
the ailerons' speed flap deflections. Set the deflection of
the 1st servo using '+' or ' on the 'FLP" line and the
deflection of the 2nd servo on the 2nd FLP line. If either Flaperon .

servo moves in the wrong direction, reverse the direction Ailerons operating

of the mix with "+/-'. Both ailerons should deflect exactly

the same amount when used as speed flaps, otherwise a
roliing moment will be induced when the speed flaps are
used.

If the offset position of the channel 5 slider is to be
changed from its central default setting, move the slider
into the new position and press 'SET' on the "Offset' fine.

Program a trimmer in ‘Selection of mix trims (MxVR, 79)'
after 'AILE DIFF".
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Propeller pitch adjustment (PIT) 70

This function allows the use of variable pitch airscrews to
maintain a constant speed through aerobatics. The pro-
peller pitch (PITCH) is adjusted automatically from the
throttle joystick. The change-over point may be set and
the maximum and minimum pitch settings sub-trimmed in
operation. The change from high pitch to low pitch may be
programmed with a delay and the function operated by a
switch in operation.

The propeller pitch servo should be connected to receiver
output 8.

Press "ACT' to activate the function. Set the idle up trim
rate (TRIM IDLE) and pitch {TRIM PIT) using'+'or'-". The
higher the value set, the larger the sub-trim range of both
the idling position and maximum pitch. The idling trim
operates from 0-50% of the throttle stick's movement and
the propelter pitch trim from 50-100%.

Place the cursor on the change-over point (THR-POS).
Move the throttle stick into the position which is o change
over the propeller setting. Press 'SET' to store.

Now set the DELAY for idling (IDLE) and maximum pitch
{PIT). The idling delay prevents the engine from ‘racing'
when the throttle stick is moved fromidle to fulithrottle with
out the propeller pitch increasing. The maximum pitch
delay prevents the engine racing when the throttle is
pulled back to idie when the propeller is already moving at
minimum pitch.

Now program a swiich in 'Selection of mix switches'
{(MxSW, 09) and a trimmer in 'Selection of mix trims'
(MXVR 79).

Idle up 1 and 2 (IDLE)

This function provides the option of calling up two pre-
programmed idling positions using an additional switch for
each. Both programmed settings may be sub-trimmed.

AILVATOR servo connections

Press'ACT' to activate the function. Setthe required idling
speed of the engine using '+' or '-',

Aileron = elevator mix (Ailevator, )
ALVT) 72 |

With this function, the elevator may be used in aileron
mode, i.e. eachelevator half moving inopposite directions
when aileron is applied. This function requires a separate
servoforeach elevator half, connectedto receiver outputs
6 and 7. It is particularly suitable for the optimum control

+of aerobatic models and flying wings. The range of set-
" tingsincludes elevator throw - up and down, 'aileron‘throw
and ‘aileron’ differential in the ailevator mode.
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Press'ACT'to activate the function. Move the aileron stick
fully one wayto set the 'aileron’ deflections of the elevator.
The up-moving elevator half should move 100% of its — MNSSR

travel and the down-moving elevator half should move
around 50% of its total throw when acting as ailerons. The
settings are of course approximate and depend on the
model being flown.

Ailevator - combined elevator/ailerons

Set the deflection of the 1st elevator servo using '+ or '~
If there is no change in the elevator's movement, simply
move the aileron stick in the other direction to set the 1st
servo/elevator half (3rd AlL). Then set the second eleva-
tor half (4th AlL) in the same way. If any servo moves the
wrong way, reverse the mix direction using '+/-".

Flaperon = elevator mix
(Flaperon Mix) 75

This mix will balance any trim changes whenthe flaperons

are used with elevator compensation. The amount of / :
compensation can be set separately for each side of C————

neutral (D, U} and the offset point from which the elevator l| |I
compensation is activated is freely selectable. This mix

may be switched ON or OFF with a switch or sub-trimmed

in flight.

. The mix can also be used with a freely programmable
mixer so that when the air brakes are operated, both
ailerons will move upwards to create a more pronounced
‘brake’ effect.

Press'ACT' to activate the mix. Pushthe channel 5 slider
to its front stop. Set the elevator compensation for this
side of the slider's neutral position using '+' or -'. Pull the
sliderto its rear stop and set the elevator compensation for
this side of neutral. To set the offset position, if it is not to
be at the slider's mechanical centre, move the slider to its
desired position, place the cursor on 'Offset' and press
‘SET".

Now program a switch in 'Selection of mix switches'
{(MxSW, 09) and a trimmer in 'Selection of mix trims'
{MxVR, 79).

This mix may be programmed to be flight mode depend-
ent,

Aileron = rudder mix,
combi switch (AILE-RUDD) 76

This function allows the mixing of the rudder to the
ailerons such that when the ailerons are operated, an
amount of rudder can be programmed o actwith it. There
is a mix override that altows the rudder to stiltbe controlied
by the rudder joystick, independently of the ailerons. The
mix may be switched ON or OFF using an external switch
and the mix amount adjusted by a trimmer.
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Press'ACT to activate the mix. Deflect the aileron joystick
fully and set the rudder deflection using '+ or*-". The mix
direction may be reversed using '+/-".

Now program a switch in 'Selection of mix switches'
{MxSW, 09) and a trimmer in 'Selection of mix trimmers,
{MxVR 79).

This mix canbe programmed to be flight mode dependent.

Elevator = Flaperon mix (ELEV) 77

With this option, ailerons programmed as speed flaps
{flaperons) may be mixed to operate in opposition to the
elevator {elevator up, ailerons down) to increase the lift
when banking or for 'square' manoeuvres. The aileron
deflection may be set for either side of neutral. The mix
may also be used for Delta models.

Press 'ACT' to activate the mix. Move the elevator joystick
to give full DOWN. Set the aileron's speed flap deflection
using '+ or'-'. Move the elevator sick to full UP and setthe
aiteron's flap deflectionwith'+' or'-'. Reverse the direction
of the mix if necessary with "+/-'. This mix may also be
programmed to be flight mode dependent.

Delta (ELVN) 59

This function allows the mixing of ailerons and elevators
(elevons) on delta models. The aileron control may be
differentialand the amount of movement of the aileronand
elevator controls can be adjusted separately for either
side of neutral. Connect the servos o receiver outputs 1
and 2.

Activate the function using 'ACT'. Move the aileron
joystick fully to the RIGHT and set the differential using '+',
“'or"100. Move the aileron joystick fully to the LEFT and
set the differential using "+, " or "100". f necessary,
reverse the direction of the mix using "+/-".

Now set the elevator throw with '+' or -, If either servo
moves the wrong way, the mix direction can be reversed
with '+/-.

FL IGHT» NORMOL
AILE>RUDD Dl

/Elevons\

Delta model

ELEVON
FL1GHT» NOR
INH AIL

Q Aiterons deflected

Delta model

Elevator deflected
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Mix program HELI

Mix program HEL] offers a comprehensive array of heli-
copter functions. The many options are designed to be
suitable from basic 4 channel beginners' helicopters
through to the most scphisticated competition models
requiring CCP mixing. All of the functions are pre-pro-
grammed and need only be activated and adjusted.

The throttle stick has the task of controlling both the
throttle and the pitch. Once mix program HEL! has been
selected, the pitch and throttle functions are automatically
assigned to the throttle stick. However, the throttle stick
trim only affects the throttle. The throttle servo should be
connected 1o receiver output 3 and the pitch servo to
output 6. Reve mix (tail compensation) is automatically
activated but may be inhibited if desired. Most of the
functions within mix program HELI serve only one pur-
pose - to maintain a constant rotor speed in any flight
mode, whichis considered to be one of the mostimportant
factors for balanced operation of a helicopter. In the
following text, these functions are identified by the state-
ment - 'CONSTANT ROTOR SPEED'.

When using mix program HELI, the throttle trim must be
programmed for no-ioad (ATL) operation. The selection of
trim at low throttle ‘front’ (NORM) or high (REVR) may be
made in the 'Basic Seltings' menu (PARA).

The fullbenefits of mix program HEL! will only be achieved
by flight mode dependent programming.

Mix program HELI function table

All functions identified by an "X’ may be given a program
dependant on flight mode.

Function Abbr, No
Selection of mix switches MxSW 09
Mix trims MxVR 50
Selection of mix trims MxVR 79
Pitch = tail mixing (Revo mix) REVO 51x
Hovering throttle THOV h2x
Hovering pitch PHOV 53x
9 point throttle curve TCrv 54x
Throttle maximum 54x
Throttle minimum 54x
Throttle hold HOLD 56
9 point pitch curve PCrv 57x
Pitch maximum 57x
Pitch minimum 57x
Aileron, elevator, rudder offset mix | OFST 59x%
Swashplate type SWSEH 60
Hovering offset HVOF 68
Swashplate mixing SWMx 69
Swashplate =» throttle mix SWMx 69
Gyro mix GYRO 72X
Acceleration mix ACCE 73
Rudder =» throttle mix | RD-T 74

Servo connections for Mix program ACRO

Refl

Rol Heot
+ i
3

Motgr Prtch

Motor Pitch

68

Function Recelver output |Abbreviation
Roll {aileron) 1 AlL
Nick (elevator) 2 ELE
Throttle 3 THR
Tail rotor {rudder) 4 RUD
MODE 1 MODE 2 Gyro 5 GYR
Pitch 6 PiT
- g -t +m Free 7 AU1
M e A M Free 8 AU2
MODE 3 MODE 4 Function characteristics

Certain parts of afunction must be accessed inthe display
with the "cursor control’ keys and this will not be pointed
out each time. All descriptions referto the 'NORMAL' flight
mode. The statement on the 'FLIGHT line which oc-
curs in aimost all functions, is described in the flight
mode dependent programming'’ {page 79).
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The function of mix sub-trims
(MTRM) 50

- OFF»

- R Y]

This option determines the effect of mix trims over the 3 ATE( .-\)
following: trim effective yes/no : :

trim effect, magnitude

trim effect analog (ANLG)

trim effect digital {(DIGT)
Each trim socket must be selected with the cursor. | a
trimmer is connected to socket 1, the trimmer is identified
in 'Selection of mix trimmer' as trimmer 1. The trimmer
number (NO} always corresponds to the EXT TRIMMER
socket number.

Each trim may be switched ON or OFF using 'ON' (arrow

at the top) or 'OFF' (arrow below). The amount oftrim effect can be varied from 100%to 30%.

When set to 100%, the total trim path corresponds to 25%
This concludes the basic setting of trimmers with trim of the total servo throw. When set to 30%, the trim path
effect. The trimmers are used inflight to trim the settings corresponds 1o just 7% of the total servo throw. This
tor optimum performance. The values trimmed in flight reduction in trim rate allows minute changes of trim. Set
may then be input using '+ or ' and the trim effect the rate (RATE} with '+, *-' or '100".

switched off. In this way, the optimum settings can be
achieved in flight but still operate the system with fewer
trimmers.

Digital Switch

instead of adjusting the trim effect using mix trimmers, a
‘digital switch’ may be installed and used inthe same way.
This switch is connected in the same way as a mix
trimmer. It a digital switch has been connected to trim
socket 1, the switch must be programmed for ‘digital

operation using 'DIGT' (asterisk displayed below the trim
function). The setting of a function can then be changed
in flight by simply 'pressing the key'. The programmed
setting is altered by 1% for each switch movement in one
direction (+ or -), thus alfowing ali changes to be made in
a specific way: 10 movements equals a change of 10%.
Aswith any trimmer, the alteration of any settings with the
digital switch are stored immediately. The maximum
alteration of any setting by a digital switch cannot exceed
100% of the set value. All functions that can be trimmed
with a rotary trimmer may be trimmed with a digital switch.

Selection of mix switches
(MxSW) 09

Numerous functions within Mix program HELI may be
switched ON or OFF during operation. Each of these will
require a switch. Inthis display, all functions that can be
switched ON or OFF by a switch are shown. The switches

are programmed by selecting the desired functionwiththe
cursor and selecting a switch with '+ or ',

Switch numbers 1 - 8 correspond to the EXT.SWITCH
sockets on the PC board. Switches A, B and C are the
integral switches mounted at the centre of the transmitter.
if, for example, a switch is connected to EXT.SWITCH
socket 1, then the desired function must be programmed
wilh switch No. 1.
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Initially, program all functions by suggesting a switch that
has a '-' sign. This allows the displayed functions to be
activated without a switch. This programming suggestion
should only be altered when the correct switch is to be
programmed. if the switch suggestion is changed, without
titting a switch, then the function wilf remain OFF until such
a switch is fitted. The programmed suggestion may then
only be recalled by pressing'RESET' and by re-program-
ming the entire mix program. This does however, cancel
all settings within the model memory - each of which must
then be re-input.

The various functions within the display are not connected
and each function can be programmed on its own using a
switch. It is also possible to program ONE switch for
several functions. Any switch programmed for a flight
mode, however, cannot be programmed for other func-
tions.

The swilch direction may be reversed (see page 29).

Selection of mix trims (MxVR) 79

Mix program HELI provides the option of trimming numer-
ous functions when flying. To do this, an additional trim-
mer must be fitted for each function. The required function
can then be selected using the cursor control keys, and
the trimmer selected using '+ or'-'. For exampile, if trimmer
no.1 is to be programmed for a function, it must be
connectedto socket 1 (EXT. Trimmer). The trim effect can
be switched off by using 'INH' and is re-activated using
'ACT'. There is also the option of programming ONE
trimmer for several functions.

Revo mix (REVO) 51

This function offers the option of compensating torque
changes from the main rotor system (throttle or pitch
changes} using automatic tail rotor balance. The tail rotor
servo will be mixed to 'PITCH". Itis possible to select the
main rotor system's direction of rotation (the compensa-
tion direction depends on the direction of the main rotor
rotation) and the tail rotor balance can be adjusted sepa-
rately for maximum (UP) and minimum pitch (DOWN}.

Activate the function using "ACT". Move the pitch joystick
to maximum and set the tail rotor balance (for maximum
pitch ) 'UP" using *+', - or '100". Move the pitch joystick to
minimum and set the tail rotor balance using '+, *-'or'100".
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Preparation

Before proceeding to the following settings, program
the throttle trim as idletrim (ATL) (TRIM RATE 29}, and
determine the position of maximum pitch (PARA, 28
- NORM Front, REVR= Rear)

oo DIRs cm{m&w
LIGHT» T _




Mix program - Heli

Hovering throttle (THOV) 52

With this function, the engine speed may be changed in
the hovering position {mid throttle) without affecting either
the high or low throltle settings. It is also possible to set
the effective offset range of the speed change. The
hovering throitle setling may also be sub-trimmed in
operation.

This function may also be programmed for flight modes
IDL1 and IDLE2 and any settings stored for these flight
modes may be retrieved by switches.

Set the speed change (RATE) and the effective range
{RANGE) using '+' or -,

The HOVER function may be switched off using 'INH".

Program a trimmer in 'Selection of mix trims' (MxVR 79).

Hovering Pitch setting (PHOV) 53

With this function, the main blade pitch angle may be
altered in the hovering stick position, without affecting the
maximum or minimum pitch setlings. There is also the
option of setting the effective offset range of the pitch
adjustment and the hovering pitch setting may be trimmed
in flight using an external trimmer. The channel 6 slider
may be used for trimming as well, for raising or lowering
the entire pitch curve, including the maximum and mini-
mum pitch.

The function may also be programmed for flight modes
IDLE1, IDLE 2 and HOLD and any settings stored for
these flight modes may then be retrieved using switches.

Set the hovering pitch (RATE) and the effective range
{RANGE) using '+ or *-'

Activate the pitch trim by pressing 'ACT". The entire curve
may be trimmed using the channel 6 slider. The trim offset
values are displayed in brackets ().

The hover (HOVER) function may be switched off by using
'INH.

Program a trimmer in "Selection of mix trims' (MxVR 79).
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Idle-up, 9 point throttle curve
(TCrv) 54

Function: CONSTANT ROTOR SPEED

With this function, the entire throttle range may be set. The
throttle curve, from minimum to maximum, is made up of
9 points. Each point may be separately set overthe range
from minimum to maximum throttle, so that the optimum
throttle positions may be programmed over the pitch's 9
setting points. This function is also used for setting
maximum and minimum throttle.

The function may also be programmed for flight modes
IDL1, IDLE2 and HOLD. The settings stored for these
flight modes may then be retrieved by switches. There is
also the option of setting a defay so the throttle servo does
not 'jJump’ to its new position when switching to new flight
modes.

Select the required POINT on the throttle curve using the
cursor control keys ‘=" (distance of points: 12%). The
cursor identifies in brackets () the point which may then be
adjusted. Program the throttle settings using '+ or .
Cancel any entry using RSET.

Maximum throttle (MI) is set by moving the pitch (throttle)
stick to the front stop and entering '+ or '-'. Minimum
throttle (LO) is set by moving the pitch (throttle) stick into
the idle position which may then be set using '+' or*-'. The
throttle stick trim remains effective at all times.

Set the throttle servo DELAY using '+ or *-'.

Further examples of this function are provided in the
section 'Programming examples'.

Autorotation - throttle hold
(HOLD) 56

This function allows the programming of the throttle servo
when activating a throttle hold switch. The programmed
position may also be delayed and autorotation may be
triggered manually or automatically. The function requires
a switch for operation. The programmed settings may be
sub-trimmed using an external trimmer.

Firstly, program a throttle hold switch in 'Selection of mix
switches' (MxSW 09) for the autorotation function (TH-
HOLD).

Then switch ON to set the required throttle servo position
(engine OFF oridling} using '+ or . The throttle servo will
then move to the required position with delay (if required
and programmed) as soon as the autorotation switch is
used.

if autorotation is to be triggered by a switch, enter the
statement MANU on the MODE line,
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If programmed for AUTO, throttle hold may be initiated
fromthe pitch joystick. To do this, first programthe joystick
position from which autorotation is to be triggered (nor-
mally the low throttle position) by moving the joystick back
to this point and pressing 'SET" to store. If the autorotation
switch is now switched ON, and the joystick pulled back to
its set position, the autorotation function takes effect and
the throttle reduces to its programmed position. The
change-over is indicated in brackets () (OFF, ON,.

This AUTO function is particularly useful for practising
autorotation landings as the throttle hold switch may be
switched ON first, then the helicopter flown to the desired
spot before activating the throttle hold function by reduc-
ing the throttle stick.

Note: When autorotation is ON, whether manuaily or
automatically initiated, the throttle function is inhibited
from the pitch function until the autorotation switch (throttle
hold) is switched OFF.

The throttle TRIM may be left active (ACT) or inhibited
(INH). This provides the option of deciding whether to
have the engine cut when in autorotation, or to reduce to
idle - without changing the programmed throttle setting.
This arrangement is particularly usefut for autorotation
practice.

Program the optional trimmer in 'Selection of mix trims’
{MxVR, 79).

Pitch curve - 9 point (PCrv) 57

Function: CONSTANT ROTOR SPEED

With this function, the entire range of the pitch servo path
may be set. The total servo throw, from minimum to
maximum pitch, is made up of @ individual points. Each
point may be programmed separately over the pilch
range. This function is also usedto set the maximum and
minimum pitch. Each of these seftings may be trimmed
in operation.

The function may also be programmed for flight modes
IDL1, IDLE 2, HOLD and iNVERT. The settings stored for
these flight modes may then be retrieved by switches.

Select the required POINT on the pitch curve using the
cursorcontrol keys '« =’ (distance betweenpoints =12%);).
The cursor identifies in brackets () the point which may be
adjusted. Program the pitch setting at each point using '+
or'-'. The minimum (negative) pitch is set by moving the
pitch joystick o the rear stop and entering '+' or ',

Further examples of this function are given in 'Program-
ming examples'.

Program optional trims in "Selection of mix trims' (MxVR,
79).

100%
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Offset position (OFST) 59

This function allows the setting of offset positions for roll
(aileron), nick (elevator) and yaw (tail rotor) in each flight
mode (ldle up 1, Idle up 2, and autorotation). A delay may
be set for each position.

The settings entered for flight modes IDL 1, IDLE 2 and
HOLD may be retrieved with switches.

Press'ACT to activate the function. Set all offset positions
(AlL, ELE and RUD) and delay (DELAY) using "+ or -'.

This function is particularly useful for flight mode depend-
ent programming. Advice and suggestions may be found
in the section 'Programming examples’,

Swash plate type (SWSH) 60

With this function, Mix program HEL! may be set to suit the
particular type of swash plate being used. All changes
take effect immediately the appropriate swash plate is
selected. The mix program provides 5 swash plate vari-
ations:

H-1: Standard swash plate - Schluter (old), Kyosho etc.
H-2: Heim system - 2 roll servos (see sketch)

H-4: 2 nick (elevator) servos, 2 roll servos (see sketch)
HN3: 2 nick (elevator) servos, 1 roll servo (see sketch)
HR3: 2 roll servos, 1 nick (elevator) servo (see sketch)

Select the required swash plate configuration with HN3,
HR3, H-4, H-2 or H-1.

Connectthe servos to the receiver, using the swash plate
sketchas a guide, where the numbers referto the receiver
outputs.

Hovering offset (HVOF) 68

This function is required if hovering flight is not to be at the
mechanical centre of the pitch joystick. The offset position
may be shifted by +/- 15% of the total pitch range. The
programmed offset is display visually (in brackets) as well
as audibly (double bleep). The function also has the
purpose of determining the point from which the pitch mix
moves between maximum (HI) and minimum (LO) pitch.

Program the hovering position using '+ or ™-'.
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» Swash rotation (SWMx) 69

FOR CCPM SET-UP

This function allows the mixing ot the rofl and nick (aileron
and elevator) functions of multi-blade rotors which do not
have exactly vertical linkages to the rotor head so the
swash plate tilt does not correspond to the desired rotor
plane tilt. This problem may be soived by a 'virtual' - not
actual - 'swash rotation’, i.e. by servo control.

Activate the mix using 'ACT'. Set the ‘rotation’ on the R-N
line using '+' or '-'. Then set the rotation on the N-R line
using '+ or '

If a rotation of - 25% is programmed inthe first line (R-N),
set arotation onthe secondline (N-R) of + 25%. There will
be no rotation when the settings are - 50% (R-N) and

+ 50% (N-R).

~ The swash rotation has been properly set when a multi-
1 blade rotor head makes the appropriate analog deflec-
tions {not at the swash plate). Check as follows: set one
rotor blade precisely for a direction of flight, then verify the
angle of the various blades.

Swash plate = throttle mix
(SWASH=THR)

69
FOR CCPM SET-UP
This option provides an adjustable mix of the throttle servo
when operating the cyclic controls (roll, nick), to compen-
sate for the loss of iift when using these functions by
increasing the throttle when a control command is given,
regardless of the direction of the conirol deflection.

Set the throttle deflection using '+ or *-",

Gyro mix (GYRO) 72

This function allows a reductionof gyro effect whenthe tail
rotor joystick is operated. This allows the high gyro setting
required to damp the tail when hovering to be reduced
when making turns. You may decide the position (POSI)
from which the gyro fade will take effect with a maximum
setting of 2/3rds of the joystick deflection. The fade out
setting may also be exponential (EXP). This mix will, of
course, only operate with linear gyros when a free trans-
mitter channel canbe used for setting gyro sensitivity. The
maximum and minimum gyro sensitivity depends on the
basic settings of the gyro controls (see the operating
instructions supplied with the gyro).

The function may also be programmed for flight modes

, IDL 1, IDLE2 and HOLD. The settings entered for these
flight modes may then be retrieved by switches.
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The channel 5 slider is used to adjust the basic gyro
sensitivity setting.

Activate the mix using 'ACT". Set the operating position
(POSI) of the tail rotor and the control characteristics
{(EXP) using '+ or '-.

For a greater understanding of this function, initially con-
nect a servo 1o the receiver's output 5 socket 10 program
the transmitter, then replace the servo with the gyro's
sensitivity lead.

If this option is left inhibited {INH), channel 5 becornes an 0'
. | + ¥ 4 + —a
aaditional free channe 100 Joystick deflection 100 Joystick deflection 100
- - — - ——
Acceleration mix (ACCE) 73 Gyro control Gyro control
exponential exponential - 38%

This mix is used to program brief, automatic deflections of
the tail rotor servo when the throttle is opened sharply. It
should not be confused with Revo Mix, which holds the

THH
RATE BETEA
ELATF Sh%

tion value (amount of deflection) and period (how long the
deflection is made for) may be set.

deflection as the throttle is opened. Both the compensa- E[‘:[‘:E Mix
3

Activate the mix using 'ACT". Set the compensation value
{RATE) and DELAY using '+ or '-".

Tail rotor=throttle mix
(RD-T) 74

Function: CONSTANT ROTOR SPEED

As the tail is used, there is a change in the amount of
engine power required for a constant rotor speed and
without throttle compensation, the engine speed may
fluctuate when the tait rotor control is operated. The power
compensation (increase or decrease) may be set sepa-
rately for either side of the tail rotor's neutra! position.

RUD TO THR
b 1 HH

2 IEHTS
EFT »+ Siix

[ - Wioc @+ B WEND ISRERRIEEE|

Activate the mix by pressing 'ACT". Move the tail rotor
joystick to the right and program the required power
setting using "+ or -'. Move the tail rotor joystick to the left
and program the required setting using '+ or *-.
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) Flight mode dependent programming It AFRmis setto FLIGHT (FLIG), thenthe four AFR modes

will be called up automatically from the current flight

The FC-28 transmitter has an in-depth flight mode de- mode. In this case, the first flight mode will call up AFR1,
pendent programming option for mixing and many other the second will call up AFR 2 efc.

functions, which is a totally new concept in R/C design.
Some applications have always been ‘flight mode de-
pendent’: Dual rate, for example, is clearly a function
which provides ditferent servo paths for each of 'two’ flight
modes. Helicopter pilots have always been familiar with
Hlight modes such as hover (Idle-up 1), fast forward flight
{Idle-up 2), inverted flight (invert) and autorotation (throttle
hold). All these 'flight modes' are well known and require
quite different settings and mixes.

However, the innovative FC-28 software design allows a
comprehensive application of this tacility. The FC-28
provides a minimum of 4 flight modes (quattro rate) for
many functions, i.e. not only servo path settings, but also
mix functions, trim settings etc. in practice, this generates
4 additional data storage facilities for each model memory
- one might even describe this feature as g8 'model sub-
memory'. The quattro rate system aiso provides new
application options which were inconceivable 1o date.

Travel change over - Adjustable
Function Rate Mode - (AFRm) 07
There are two methods available to select one of the four

AFR modes available for each model memory. The first
is to allocate a switch for each in the AFRm menu by first

keying manual (MANU) on the MODE line. The required FrR MODE
switch may then be entered for each AFR mode using '+ ODEr EREENCAFRLY

or'-', The second method is automatic (AUTO), with each
AFR mode being re-called with the throttle joystick.

N ENGE B R SR oo oo ol

) MANUAL change over

Activate the change over using the 'MANU' key. Program
each switch using '+ or '~'. The FC-28 transmilter is
supplied with the three external switches - A, B and C
already allocated to the four flight modes, but they may be
exchanged for additional switches when fitted. The cur-
rent flight mode is displayed in brackets onthe MODE line
{AFR 1 - AFR 4). To reverse the switch direction, simply
allocate the desired switch then press 'INH'.

AUTOMATIC change over

Activate the change over using 'AUTO". Program all four
AFRs on individual switches as above using '+ or ', or
allocate the same switch for all four. With this automatic
option, the four AFR seftings may now be retrieved by
switch or by the throttle joy stick. See overleaf to set the
. throttle position which activates each AFR mode. The
“current flight mode is displayed in brackets on the MODE
line (AFR 1 - AFR 4). To reverse the switch direction,
simply allocate the desired switch then press 'INH'.
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To program the throttle positions which will activate, in
turn, each AFR mode, move the cursor to 'POS’ on AFR-
line 2 (AFR2). Move the throtile stick into the position in
which AFR-mode 1 is to be changed to AFR-mode 2 and
press 'SET'. AFR-mode 2 will be switched on automati-
cally with the throttle stick in this position. Program AFR-
lines 3 and 4 inthe same way as line 2, moving the throttle
stick each time into the desired position.

This automatic change-over will only take place if the
AFR-switch or switches are 'OFF', If the switches are ON,
they will over-ride the automatic change-over as the
switches have a higher priority than the throttle joystick.

In this 'AUTO" mode, all AFR modes can be retrieved by
moving the throttle stick into certain positions, which is
particularly useful for fast models, as the throw of each
control surface may be reduced automatically as the
throttle is increased and the throws increased when the
throttle is reduced for landing.

Dual Rate, Trial Rate, Quattro
Rate (AFR) 15/16

Thisfunctionis usedfor settingthe individual AFR changes.
The cursoris moved across AFR lines 1 -4 using the AFR-
switches, for programming a reduction in throw or control
characteristic (curve) on each line {please refer to page
23, AFR}). A maximum of 4 path reductions or curves can
be programmed (AFR1 -4) for each channel. The current
channel being programmed is displayed in brackets on
the top line and can be altered using 'NEXT".

Examples:
Dual rate for aileron and elevator

Select the aileron function (using 'NEXT" if necessary).
With the AFR1 switch in the OFF position (cursor on line
1), set the aileron movement for either side of neutral to
100% with '+ or " Move the aileron joystick from left to
right to control the cursor.

Select AFR 2 (cursor on line 2). Enter the required
reduction in throw for each side of neutral using '+ or "',

Select the ELEVATOR using 'NEXT'. Set the dual rate
reduction inthrow in AFR 2 in the same way as described
above. Continue programming throw reductions for other
channels in the same way.

When AFR 2 is selected now, the aileron and elevator
throws will be reduced to their set values.

For any further changes, it is possible to program AFR
lines 3 and 4 with the required reductions or curves.
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Flight mode change-over
(Quattro rate mixing)

With this function, different mixer settings can be matched
to current flight modes. 1t is possible to set the following
flight modes in each model type.

Mix program GLIDER offers ' NORMAL','START','SPEED",
'DISTANCE' and 'LANDING'.

Mix program ACRQ offers 'NORMAL', 'FLIGHTT,
'FLIGHT2' and 'FLIGHT3'

Mix program HEL! offers 'NORMAL', 'IDLE UP 1','IDLE
UP 2', 'TH-HCLD' (autorotation) and 'INVERT' (inverted
flight).

Because many flight modes are just variations of the
NORMAL flight mode, it is possible to set up the NORMAL
flight mode then copy the settings to another or all other
flight modes. These may then be modified to suit the
particular duties of that flight mode. Select 'COPY" in the
SPECIAL MIX program. On entering the program, the
cursorrests onNORMAL. This isthe flight mode which will
be copiedto ancther mode. It canbe changed by selecting
another flight mode. Move the cursor o the 'ALL' state-
ment. If the selected flight mode is only to be copiedto one
other flight mode, selectthe desired flight mode, move the
cursor to 'COPY' and press the COPY key. A series of
arrows passes from left to right to confirm completion.

Mixer Switch (MxSW) 09

A switch must be detined for each tlight mode, by
programming in'Selection of mixer switches' (MxSW, 09).
Once activated, each switch will call up the next flight
mode. These switches need not be the same as the
switches that control the jour AFR modes.

Examples:

As most mixer programs are entered, there is a FLIGHT
statement which should always be followed by 'NORMAL'
and (NORMAL). This indicates that any programming
changeswillonly affectthe NORMAL flight mode. If aflight
mode switch is operated, the statement in brackets () will
change to the appropriate flight mode. However, any
programming changes that are to be made to the new
flight mode willonly be effective if the NCRMAL statement
is changed {using the cursorto select) to the desired flight
mode.

Switch priority

Once the switches have been selectedto change overthe
flight modes, these may be used to change the AFR
» modestoo. Solong asthe AFRm menuis setto 'FLIGHT',
" the AFR settings will automatically be called up. f AFRm
has beensetupwithmanual (MANU} orautomatic (AUTC)
the flight mode switches will have no effect on AFR.
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Flight dependent programming

The flight mode change-over switches are arranged in a Standard
definite priority sequence. There is always one flight mode functions
which has priocrity over all the others: This is known as the
mode with 1st priority. The flight mode with 2nd priority --t--"""y—-—-——-——__y
retains priority over flight modes 3 and 4. 4 * +*
The priority of flight modes in mix program GLIDER is: Glider Acro Heli
1. DISTANCE . 4 . h 4
2. SPEED |pisTANCE | [FLIGHTS | INVERT
3. LANDING ¥ + +
4. START SPEED |FLGHT2 | | TH-HOLD |
¥ ¥ ¥
The priority of flight modes in mix program ACRO is: |[LANDING |  |FLIGHT 1 IDLE UP 2
¥
1. FLIGHT3 START
2. FLIGHT 2
3.  FLIGHT1

The priority of flight modes in mix program HELI is:

1. INVERT

2. TH-HOLD
3. IDLE-UP2
4. IDLE-UPA1

Copying flight modes (COPY) 07

This function has the purpose of keeping programming
effortto a minimumwhen settingup newflight modes . The
settings that have already been programmed in a flight
mode may simply be copied to other flight modes. This
means that there is no need to repeat all the settings in
each mode. The copying process is the same as that for
copying model memories.

First, enter the flight mode that is to be copied - after the
COPY statement. During the first attempt to copy, the first
flight mode shown will be NORMAL {(NORM)}, since all R
settings were originally made in this flight mode. HORHE

Next, input the TARGET flight mode after the arrow,
where the NORMAL flight mode is to be copied.

Place the cursor on 'COPY' and press the COPY key to COPY
activate the copying process. The copy is complete when
an audible bleep’ sounds and a series of arrows crosses
the screen.

It is possibie to copy all flight modes in this way.
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Programming examples

Since there are so many options available with the FC-28
system, itis not possible to list every feature, function and
option In order for each model type. This section of the
manual is therefore devoted to detailing practical ex-
amples and programming suggestions for the various
types of model.

The descriptions follow the recommended sequence for
the quickest and easiest method of programming the
varigus functions.

Simple sport aircraft

Thefoliowing examples referto a simple sport mode! fitted
with only 4 servos, controlling ailerons, rudder, elevator
and throttle.

The following also applies to all other models of a similar
design, as well as models controlled by only 2 or 3 servos.
Since no mixing functions are required, the mix program
STANDARD wili suffice.

Preparation:

Connect all servos to their surfaces. Connect the servos,
nicad and switch harness 1o the receiver.

Receiver outnut 1

Aileron

Elevator Receiver output 2
Throttle Receiver output 3
Rudder Receiver output 4

Selecting a model memory
(MODL)

This function allows the user to select the required mode!
memory before programming any settings.

11

Selectthe required memory number using ihe cursorthen
press 'SELE’. Acknowledge the input with 'YES' and the
memory is activated.

Cancelling model memory
contents (RSET)

All previously input data of the current model memory
may be reset, prior to programming a new modei. Select
the RESET function and press'RSET'. This functiondoes
not affect any other model memory and will not erase the
current model name and any settings made in'Parame-
ters', such as PCM/PPM etc.

32

Model name, user name, code
number 10

Each model memory may be identified with a name
containing a maximum of 8 characters.
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The username may be programmed into thetransmitter's
memory with amaximumof 10 characters. Acode number
may also be entered to secure the user's name. Once this
number has been input, it must be re-keyed before the
user's name can be changed. Ensure that the security
code is memorized, as no further changes may be made
to the user's name without it.




Programming examples

Input

The letters and characters are selected with the cursor
controls. The highlighted characteris entered by pressing
the 'ENTR' key.

There is a second cursor, controlled by keys B and C. This
cursor undetlines the input characters and confirms the
character input point.

Once the input of MCDEL, CODE or USER name has
been completed, press the 'SET' key to confirm the entry.

If a code number has been programmed and then forgot-
ten, contact your Futaba Service Agent.

Function change (FUNC) 21

This option allows the configuration of the transmitterto be
changed by the pilot to suit personal preferences. All
functions are freely selectable, i.e. you may decide which
slider or switch operates which channel. Any changes
made will not affect the servo connections at the receiver
- these always remain the same. The abbreviation on the
'CH' line identify the various channels. The order inwhich
they appear does not change, but the function number
below the abbreviation does. The joyslick channels are
identified with numbers 1, 2, 3 and 4; the left hand slider
is channel 5, centre is 6 and right hand 7; the 3 position
switch is number 8.

Programming

Call up the first channel that is to be changed using the
cursor controls, Press 'ENTR'. Call up the channel which
is to be exchanged using the cursor control keys and
press 'ENTR'. Acknowledge the entry using 'yes' and the
two channels will exchange. Inthis way, all functions may
be changed to their desired sequence. Any arranged
configuration may then be copied to all other model
memories if desired.

Example

if the transmitter is to have the throttle operated by the
right hand joystick rather than the left, select 'ELE' with the
cursor keys and press 'ENTR'. Select the throttle {THR)
and press ‘'ENTR'. Confirm with ‘yes'. The transmitter is
now configured to mode 1 - only the throttle ratchet needs
to be transferred to the right hand joystick (see page 5)

Copy model memory (MODL) 11

With this function it is possible to copy all the stored data
within a model memory to another free medel memory.
This allows 'safety’ copies 1o be made and similar models
do not require re-programming completely - only the
differences adjusting.

Select the model which is to be copied with 'SELE’ and
‘yes'. Select the model memory to which it is 1o be copied
with'COPY' and 'yes'. The new model memory may now
be selected and given a new name in menu 10 {model
name).
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Programming examples

Basic settings (Parameter) 28

in this menu, the options include the transmitter modula-
tion (PCM/PPM). In PPM modulation, standard FM re-
ceivers may be operated.

When changing the modulation from PCM to PPM, the
transmitter must be switched OFF and then ON again to
activate the change.

Alsointhis menu the language for many of the menus may
be changed, with the options of German or French being
available.

With standard programming, only the 'PCM/PPM’ and
"THRO FNC' functions need to be programmed, depend-
ing on the mode! or receiver being used.

Trim rate (TRIM) 30

The effect of the stick trims can be reduced to 30% of the
totalnormal effectwiththis function. By settingthe 'CROSS
TRIM' function, it is possible to exchange function 2 and
3 trims, without changing the stick effect. "TH-ATL' offers
the option of no-load throttle trim, where the trim only
operates when the stick is below centre. The trim has no
effect on the full throttle setting. This effect can be re-
versed - from 'front’ to 'rear’ - where the trim has no effect
on the LOW throttle setting in menu 28 Basic Settings.

Mixer type (MxTY) 13

The FC-28 transmitter provides the option of compietely
programmed mixers for various model types. For this
example of a simple i/c powered model, only model type
STND (standard) needs to be selected. For more compli-
caled aircraft the options include ACRO (aerobatic),
GLIDER with 2 servos, 4 servos or 5 servos in the wing
and HEL| (helicopter).

Servo reverse (REVR) 12

With this option, it is possible to reverse the servo rotation
of all channels.

Calt up the required function with the cursor. Press the
'REVR' key to reverse the function. Pressing the 'NORM'
key returns the servo direction to normal. When the servo
is NORMAL rotation, an arrow points above the servo
abbreviation. With REVERSE rotation, the arrow points
below.

Servo travel adjustment (ATV) 14

The ATV function allows the servo travel, either side of
centre, 1o be adjusted on all channels. ATV will also
reduce the trim path and dual rate in proportion to the
reduction in total throw.

Onthe graphics display, ATV isrepresented as abar chart
for four functions. The cursor must be placed on the
correct side of neutral to change the ATV. The cursor is
controlled by the relevant joystick or slider. Move the
cursor up and down using the cursor control keys and
press the 'NEXT' key to access the next four channels.
Reduce or increase the throw using - or '+".
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Programming examples

ATV provides a very simple solution to many finkage
problems. Controls that require a limited servo movement
such as throftle and retracts, can be adjusted very easily
with ATV. The size of servo horn is now less important as
any excess throw may be reduced with ATV. This ensures
that a servo is never 'stalled'.

ATV is also particularly useful when trimming models. For
example, if a model rolls quicker one way, ATV can be
used to reduce the movement on one side of the aileron
control. With elevator, more 'down’ than 'up' can be set o
give equal sized loops and outside loops.

Trim memory (TRIM) 30

This function allows the option of storing the trim settings
so that all mechanical trims may be brought back to their
centralised position as the trim positions will normally be
different for each modelmemory. It is possible to save the
settings for all the stick trims and external trimmers, but
not the throttle ATL trim. The maximumrim value that can
be storedis 200% of the total trim path. Settings above this
limit will not be stored.

Storage:

Trim the model in flight using the stick trims and any
external trimmers. Without moving the obtained trim po-
sitions, pressthe 'MEMO' key and acknowledge with 'yes'.
All trims may now be returned to their neutral positions as
the trimeffect has now been stored. If the stored trims are
to be reset, simply correct the trim positions on the
transmitter and press ‘MEMO' to re-input the correct
settings.

All the stored trim settings may be removed from the
model memory by pressing 'CLER'".
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Gliders

The basic glider mix program is GLIDER 2. This assumes
the modei is fitted with 2 servos in the wing (one on each
aileron), and a single serve on each of the following -
rudder, elevator and airbrakes.

When the mix program is selected, aileron differential is
already activated. Of course, thisfeature may be inhibited
if desired.

The servos should be connected to the receiver in the
following order:

Aileron 1 | Receiver output 1
Elevator Receiver output 2
Airbrakes Receiver output 3
Rudder Receiver output 4
Aileron 2 Receiver output 7
Selecting a model memory
(MODL) 11

This function allows the user to select the required model
memory before programming any settings.

Select the required memory numberusing the cursorthen
press '‘SELE'. Acknowledge the input with 'YES' and the
memory is activated.

Cancelling model memory
contents (RSET) 32

All previously input data of the current model memory
may be reset, prior to programming a new mode! by
selecting the RESET function and pressing 'RSET'. This
function does not affect any other model memory and will
not erase the current model name and any settings made
in 'Parameters’, such as PCM/PPM etc.

Model name, user name, code
number 10

Each model memory may be identified with a name
containing a maximum of 8 characters.

The user name may be placed into the transmitter's
memory with a maximum of 10 characters and a code
number may be entered to $ecure the user's name. Once
this security number has been input, it must be re-keyed
before the user's name can be changed.

85



Programming examples

Function change (FUNC) 21

This option alfows the configuration of the transmitterto be
changed by the pilot to suit personal preferences. All
functions are freely selectable. You may decide which
slider or switch operates which channel. Any changes
made will not affect the servo connections at the receiver
- these always remain the same. The abbreviation on the
'CH' line identifies the various channels. The order in
which they appear does nhot change, but the function
number below the abbreviation does. The joystick chan-
nels are identified with the numbers 1, 2, 3 and 4; the left
hand slider is channel 5, centre is 6 and right hand 7; the
3 position switch is number 8.

Programming

Call up the first channel that is to be changed using the
cursor controls. Press 'ENTR'. Call up the channel which
is to be exchanged using the cursor control keys and
press 'ENTR'. Acknowledge the entry using 'ves' and the
two channels will exchange. In this way, allfunctions may
be changed 1o their desired sequence. Any arranged
configuration may then be copied to ali other model
memories if desired.

Copy model memory (MODL) 11

With this function it is possible to copy all the stored data
within a model memory to another free model memory.
This allows "safety’ copies to be made and similar models
do not require programming completely - only the differ-
ences adjusling.

Select the model which is to be copied with '‘SELE' and
'vyes'. Select the modei memory to which it is to be copied
with 'COPY" and 'yes'. The new mode! memory may now
be selected and given a new name in menu 10 {model
name).

Basic settings (Parameter) 28

In this menu, the options include transmitter modulation
(PCM/PPM). In PPM modulation, standard FM receivers
may be operated.

When changing the modutation from PCM 10 PPM, the
transmitter must be switched OFF and then ON again to
activate the change.

Also inthis menu the language for many of the menus may
be changed, with the options of German or French being
avaitable.
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Mixer type (MxTY) 13

For this example, a simple model glider, the mix program
GLIDER 2 is the most suitable. Select 'GLID" and confirm
with 'yes'. Move the cursor to the 'WING TYPE' line and
press the '2SRV' key (2 servos). The aileron servos must
be connected to receiver outputs 1 and 7. The differential
aileron menu is already activated, but both ailerons’
movements are factory set to 100%.

HITHG T"'I'PE“'_'_'?. '

MI¥ TYPE»GLID -
IHG TYPE» EEETRNER

Servo reverse (REVR) 12

With this option, it is possible to reverse the servo rotation
for all channels,

Call up the required function with the cursor. Press the
'REVR' key to reverse the function. Pressing the 'NORM'
key returns the servo direction to normal. When the servo
is in NORMAL rotation, an arrow points above the servo

abbreviation. With REVERSE rotation, the arrow points OFe “ _'
below. Eﬁ GLE HOE BRE
L N

Servo travel adjustment (ATV) 14

The ATV function allows the servo travel either side of
centreto be adjusted for all channels. ATV will also reduce
the trim path and dual rate in proportion to the reduction
in total throw.

Onthe graphics display, ATV is represented as abar chart
for four functions. The cursor must be placed on the
correct side of neutral to change the ATV values. The
cursor is controlled by the relevant joystick or slider. Move
the cursor up and down using the cursor control keys.
Press the 'NEXT' key to access the next four channels.
Reduce or increase the throw using -' or '+".

The standard setting is 100% (45° each side of neutral)
and this can be reduced to 30% or increased to 110%.

To ensure the best power and mechanical efficiency from
yourservos, itis preferable to use smaller servo horns and
maximum movement rather than using large horns and
cutting the movement down with ATV,
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Aileron differential (DIFF) 56

This functioh allows the separate adjustment of aileron
movement 'up’ and 'down’ for each aileron. This function
requires a seéparate servo for each aileron. With most
glider applications, the up-going aileron should always
deflect further thah the down-moving one. This helps to
eliminate 'adverse yaw' caused by the drag of the down-
going aileron.

The function is automatically activated when choosing
mix program GLIDER 2. Using the cursor controt keys 1o
select which side of neutral (up or down) set the amount
of movement required for the first aileron servo using '+ or
- {or 100" to reset the value to 100% - full travel). Selthe
second aileron servo to the same differential value. Each
or both servos may be reversed using '+/-'. If both ailerons
travel up and down together rather than in opposition,
change the direction of only one servo. If the ailerons
operate correctly but in the wrong direction, reverse both.
The usual amount of differential to set as a starting point
is 100% travel UP and 30-40% travel 'DOWN'.

When differential is activated, neither ELEVON or FLA-
PEROCN can be selected (message reads ‘off other mix').
This does not mean that the differential option is lost with
ELEVCN or FLAPERON, but it is set in those particular
menus.

Selection of mix trims (MxVR)79

For trimming the programmed settings inflight, a trimmer
must be assigned to aileron differential. In this menu, all
functions that ¢an be trimmed with external trimmers are
shown. Select the AILE-DIFF function with the cursor and
program the required trimmer socket using '+' or '-". If a
trimmer is to be fitted to socket no 1 onthe transmitter PC
board, switch number 1 must be allocated to this function.
The trim rate may be switched off using 'INH' or re-
activated using 'ACT".

Aileron=rudder mixer 76
Combi switch (AILE-RUDD)

This menu gives the option of mixing rudder to ailerons so
that the rudder deflects to the left when a left aileron
command is given.

The rudder may still be operated independently of the
allerons, i.e. moving the rudder joystick does not move the
ailerons. The operating switch may be switched ON or
OFF inflight and the mix amount may be trimmed with an
external trimmer.

Activate the mix using 'ACT'. Fully deflect the aileron
joystick and increase or decrease the rudder mix using '+'
or - until the desired proportion is obtained. if the rudder
deflects in the wrong direction, the mix may be reversed
with "+/-',
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" Selection of mix switches
(MxSW) 09

If the aileron to rudder mix is to be switched ON or OFF in
flight, a switch must be programmed for ‘AILE-RUDD' in
this menu. Also displayed are all the other functions that
may be controfled with external switches. Using the cur-
sor, select the "AILE-RUDD' function and program the
required switch number using '+ or -\

The switch identifiers 'A’, 'B' and 'C’ refer to the three
ready-fitted switches in the centre of the transmitter.
Statements 1-8 correspond to the external switches that
may be fitted to the EXT.SWITCH sockets on the PC
hoard.

The direction of the switch may be reversed. Firstly, move
the switch 1o the desired OFF position then program the
switch number. If the switch is already programmed, the
direction may be reversed by allocating a different switch
number (by pressing + or -) moving the switch to the new
QOFF position then re-programming the correct switch
number.

Flying the model

The modelis how ready for flying, during which the control
surfaces may be trimmed for accurate neutral, perform-
ance and control. If there are any deviations from the
neutral positions of the stick trims or external trimmers the
amounts can be stored in the model memory (see below).
After storing the trim values, the trimmers and stick trims
may be returned to their neutral position.

Trim memory (TRIM) 30

This function allows the option of storing the trim settings
so that all mechanical trims may be brought back to their
centralised position as the trim positions will normally be
different for each model memory. lt is possible to save the
settings of all stick trims and trimmers, but not the throttle
ATL trim. The maximum trim value that can be stored is
200% ofthe totaltrim path. Settings above this limit will not
be stored.

Storage:

Trim the model in flight using the stick trims and any
external trimmers. Without moving the obtained trim po-
sitions, press the 'MEMO' key and acknowledge with 'yes'.
All trims may now be returned to the neutral positions as
the trim effect has now been stored. if the stored trims are
to be reset, simply correct the trim positions on the
transmitter ahd press 'MEMO' to re-input the correct
settings.

The stored trim settings may be removed from the mode|
memory by pressing 'CLER".
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Powered aerobatic model

Mix program ACRO is best suited to F3A aerobatic
models that are fitted with 2 aileron servos, 2 elevator
servos, rudder, throttle, retracts and engine mixture con-
trol.

The ailerons may operate with differential and be pro-
grammed to act as flaps (flaperons). The elevators may
also function as ‘ailerons'; this feature is known as
"ailevator, where the elevator halves move in opposition
to each other - mixed with ailerons. There may also be
simultaneous elevator compensation when the flaps (fla-
perons) are used and the control of aileron, elevator and
rudder may be switched between 3 different AFR modes.
The switch used to retract the undercarriage is usually
used to simultaneously activate a secondflight mode, and
the throttle linkage is usually exponential.

Therefore, the following functions must be programmed:
flaperon, flaperon to elevator mix, ailevator, AFR change-
over, flight mode change-over.

Preparation:

Connect all servos to their respective control surfaces.
Complete the receiver and nicad installation.

The sequence of programming steps for the standard
functions will only be briefly repeated here sothat it canbe
memorized. The description concentrates on explaining
the special functions.

First steps:
Select a new model memory {MODL) 11
Cancel memory contents (RSET) 32

Enter model name, name of

owner and code number {(MODL) 10
Function change {(FUNC) 21
Copy model memory {MODL) 11
Basic settings {PARA) 28
Select mix program (MxTY) 13

The mix program we must select here is ACRO, which
concludes all the preparation and transmitter settings that
canbe completed atthis stage. The following mixes willbe
activated later: FLAPERON (FLPR, 85),
FLAPERON=elevator mix (FLMx, 75) and AILEVATOR
(ALLVT, 72).

The receiver may now be switched on.

Servo reverse {REVR) 12
Servo path setting (throw) {ATV) 14

The servo trave!l settings complete the mechanicat re-
quirements of ail control surface linkages. With this model,
ATV is most useful to set the servo throw for the carburet-
tor linkage.

The servo paths (ATV) for aileron and elevator cannot yet
be setuntilthe appropriate mixes (flaperon and ailevator)
have been activated.
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Aileron 1 Receiver output 1
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Elevator 2 Receiver output 5

Aileron 2 (with flaperon)
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Adjustable function rate
(AFR) 15

This menu allows the option of limiting the full deflection
of any function without reducing the trim path or dual rate
proportions. The function has the effect of putting ‘'me-
chanical limits' on a joystick or slider control. Any mix that
has already been entered will be reduced in the same
propoztion.

On entering the menu, the first screen displays the aileron
channel (AlL 1). Four separate lines of information are
shown. The first is for AFR mode 1, the second for AFR
maode 2, the third for AFR mode 3 and the fourth for AFR
mode 4. As the AFR mode (AFRm - see below) has not yet
been activated, changes can only be madeto line 1 (AFR
1). Before setting a reduction in movement on one side of
neutral, the cursor must be placed onthe appropriate side.
The cursor is controlled by the function’s relevant joystick
or slider. In this first screen (AlL 1), the aileron joystick
moves the cursor. Input any increase or reduction in
movement with '+ or -'. Call up the next channel {elevator
1- ELE 1) using 'NEXT" and increase or reduce the throw
with "+ or =" in the same way. The reduction in movement
will be shown as a percentage of the total throw.

i desired, the throw can be reset to full movement by
pressing '"100" (100%) or reduced to no movement by
pressing '0".

AFR mode (AFRmM) 07

As shown above, four separate AFR settings can be
programmed for each channel. These ¢an be re-called in
one of three ways; the first option is FLIGHT (FLIG) which
is pre-set. Once the flight modes (Quattro Rate) have
been set up, the AFR change-over will be automatic, i.e.
NORMAL will call up AFR mode 1, FLIGHT 1 will call up
AFR 2, FLIGHT 2 will call up AFR 3 and FLIGHT 3 will call
up AFR 4.

By pressing the MANUAL (MANU) key, you are giventhe
option of allocating each AFR mode to a switch. These are
factory set to the three switches in the centre of the
transmitter - A, Band C. These, of course may be changed
to any other external switch by programming a different
swilch number (1 - 8) using '+ or "', After allocating a
switch, the switch direction may be reversed by pressing
'INH', Check that the switches operate correctly by mov-
ing each one and confirming the AFR change over dis-
played in brackets ().

The third method is AUTOMATIC (AUTQ). This allows
AFR change-over as the throttle is advanced. The joystick
position at which each AFR (1 - 4} is called up may be set
in the following way. Move the throttle joystick to the
position where AFR 2 should be called up. Move the
cursor to 'POS' on the AFR2 line and press 'SET'. Move
thecursortothe 'POS’ onthe AFR 3line, move the joystick
into the required position and press 'SET". Program AFR
4 in the same way. The allocated switches may still be
+ used as they will over-ride the automatic throttle call up.

Now go back to the AFR menu 15 and set the required
reductions in movement for AFR modes 2, 3 and 4.
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16

The exponential and VTR functions allow the characteris-
tics of eachtransmitter functiontc be matchedto the pilot's
preference or to suit a specific mechanical need.

Exponential control

With EXPO 1, and depending on the settings made, there
will be small servo deflections at the centre of the joystick
or slider and large movements towards the end of the
joystick movement. This is particularly useful for self-
centring functions such as elevator, aileron and rudder
and this gives a 'softer’ feel to the controls - without
compromising the performance by reducing the full throw.

EXPO 2 is used to program a large movement at the
beginning of the joystick's movement, which steadily
weakens towards the end of the stick's travel. This is
primarily used with non-centring functions such as throt-
tle. ‘

VTR {Variable Trace Ratio) allows a linear, low servo rate
around the centre stick position, but after a certain pro-
grammable point is reached, the servo movement is
increased - rather like an automatic dual rate with stick
priority.

Programming:

For exponential control, select the required characteris-
tics using 'EXP 1" or 'EXP 2'. Place the cursor on 'RATE'
and adjust the strength of the effect with '+ or*-". With EXP
1, positive values (+) increase the stick effect around the
neutral point and negative values {-} reduce the effect.
With EXP 2 negative (-) values increase the servo move-
ment at the start of the joystick or stider movement.

For VTR effect, always set the throw at 'low rate’ first
(around centre stick} -cursoron /D, R/U and adjust with
"+ or -, as described previously in AFR 1o reduce the
throw. Now move the cursor to 'RATE' and adjust the
change-over position using '+ or '-'.
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Activate the FLAPERON mix using 'ACT if the ailerons
are to be used as combined flaps. This mix can also be
used to program aileron differential. If the display reads
‘off other mix' this indicates that aileron difterential (DIFF)
is still activated in its own menu (AILE DIFF, 68) and must
be inhibited {(INH) before continuing. In mix program
ACRQ, the aileron differential mix is already activated.
Move the channel 6 slider into its neutral position. Move
the aileron joystick to the left and reduce the down-going
aileron deflection after the letter 'L' with '-'. Move the
aileron stick to the right and reduce the down-going
ailerononthe '2nd aileron' line after the letter 'R’, entering
the same amount as above. As the exact amount of
differential can only be determined by flying the model, a
sub trimmer may be added to adjust the seftings during
flight.

Flaperon mix - aileron ditferential
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Flaperon mix - (FLPR) 65

The rate already programmed for both flap deflections
{2nd FLP and FLP) amounts 10 100% each. Since the
ailerong’ flap deflections should not be very targe, the
slider control rate (TRIM} is left unchanged at 30%.

It is planned to call up two different flap settings in flight
with a switch: when landing, we require slightly lowered
flaps and during normal flight the flaps are to be in their
neutral position.

For easier control, the slider is always left at the rear stop
position and the change-over between the various flap
positions is controlled by a switch.

Programming elevator

compensation (FLMx) 75

First, program a switch for this mix function using the
*‘Selection of mix switches' menu.
Selection of mix switches (MxSW) 09

To program a switch for elevator compensation, place the
cursor on the 'FLPR-ELEV' function, then allocate the
desired switch using "+ or ™.

The switch direction may be reversed by moving the
desired switch to the "OFF' position prior to programming
the switch number. if the switch is already programmed,
select a different switch number, move the switch to its
new 'OFF' position then re-enter the correct switch num-
ber. Reversal is complete when the swilch sign has
changed, i.e. 1 becomes -1.

Elevator mix compensation

(flaperon=selevator) 77

| Activate the mixerwith ‘ACT". Move the channel 6 slider to
its rear stop to extended flaps. Set the elevator compen-
sation separately for each side of the slider control's
neutral (D, U) using "+ or '-'. The elevator's dellection
should be kept small, otherwise the model's reaction to
elevator compensation will be excessive.

Do not program any offset,

Ailevator (ALVT)

With this mix, the separately controlled elevator halves
are programmed to act as 'ailerons’, with each half moving
in opposition when aileron control is given. The ‘elevator’
control remains the same. Activate the function using
'ACT'. Both servos will now be controlled together when
operating the elevator joystick. It is important that both
surfaces move the same amount and that the servo paths
are matched - otherwise an aileron effect will result when
1 giving an elevator command. If the total throw of each
surface is slightly different, despite accurate mechanical
linkages, the difference may be corrected using the ATV
function.
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Programming examples

The setting options in the display allow differential to be
setwhenthe elevators are acting in'aileron’ mode. Deflect
the aileron joystick.to the left. On the '3rd AIL L' line,
reduce the deflection of the down-moving elevator half.
On the '4th AL R line, reduce the down-moving elevator
half by the same amount. Of course, the up-moving
deflections may be reduced if desired, although the differ-
ential should be maintained. The actual deflections re-
quired can only be found by flying, as they will depend on
the type of model being flown.

if whengiving an aiferoncommand, both elevator surfaces
move together, one ailevator servo must be reversed.
This can be done with "+/-'.

Using retracts

The retract servo should be connected to the receiver's
output 8 socket, so that the undercarriage may be con-
trolled by the channel 8 switch.

All the preceding settings have been programmed in the
‘'NORMAL' flight mode (FLIGHT line}, ie. the landing
mode (with wheels down).

Flight mode change-over

It is intended that we should switch to FLIGHT (FLY1)
flight mode when we retract the undercarriage.

NORMAL flight mode (start) remains selecled, so long as
the undercarriage is down. In this flight mode, the flaps
should be trimmed slightly down and the elevator com-
pensation acting.

The change-over for the FLIGHT (FLY 1} flight mode is to
be called up by the switch that we are using to retract the
undercarriage. Upon change-overto the new flight mode,
the flaps should alse returnto their neutral position and the
elevator compensation switched off.

For easier control, the channel 6 slider should remain at
its lower stop, and not be used.

FLY1 flap programming

Move the flap slider control to the fower stop - for flying
both modes.

Flight mode switch

Program a switch for FLIGHT 1 in 'Selection of mix
switches' (MxSW, 08) for changing over the flight mode,
in which the 'FLIGHT' settings are programmed and the
undercarriage retracted.

Program the same switch as used for the elevator com-
pensation, to provide the option of changing over the
elevatorcompensation simultaneously withthe flight mode.
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Programming examples

Programming flaperon mix for FLY 1

Maove the cursor to the FLIGHT line. Switch ON the FLY1
switch. Program the aileron differential with the same
amounts as NORMAL, unless the modelrequires different
setltings for flight and landing. Both flap settings require
programming with ‘0’ (2nd FLP and FLP).

Whentheflight mode switchis switched ON, boththe flaps
and the elevator compensation will deflect as required.

Now connect the retract switch using a ‘freely program-
mable mix' {see below),

Freely programmable mix

Call up a freely programmable mix (PMX1) and activate
(MIX ACT). Again, program the mix switch (SW) to the
same switch used for changing the flight mode. Program
AUX (auxiliary function 8) both as ‘master and 'slave’.
Program the values -100% and +100% on the RATE line.
Use the 3 position channel 8 switch to move the cursor
from one figure to the other. To program the offset
position, move the switch into the position where the
undercarriage is to be EXTENDED. Press 'SET' 1o pro-
gram this switch position as the offset. Then move the
switch te the RETRACTED position.

Whenever the flight mode switch is activated now, the
retractable undercarriage will be mixed in and retract. If
the undercarriage does not move, program the opposite
position (retracted undercarriage) as the offset position
for channel 8. The sign of cne of the two setting values
{RATE 100%) must be changed using "+/-'.

Now allthe required functions have been programmed, all
settings may now be changed over with only one switch.
In addition, the control path for the aileron and elevator
cah be switched to one of three settings with the AFR
switches.

The retracts may still be operated with the channel 8
switch.

Flying the model

The model is now ready for flying, where all settings may
be trimmed further ior optimum performance and control.
In flight, the surfaces are trimmed with the joystick trims
until the modelflies in a straight line. If there are any slight
deviations from the trims' neutral positions, they may be
stored in the model memory so that the trims may be
returnedto neutral with the control surfaces stilt remaining
slightly offset. Use the 'Trim Memory’ function to do this.
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Trim memory (TRIM) 30

This function allows the storing of trim settings so that alt
mechanical trims may be brought back to their neutral
position as the trim positions will normally be different for
each model memory. It is possible to save all the stick
trims and the values of any external trimmers, but not the
throttie ATL trim. The maximum trim value that can be
stored is 200% of the total trim path. Settings above this
limit will not be stored.

Storage:

Trim the model in flight using the stick trims and any
external trimmers. Without moving the obtained trim po-
sitions, press the 'MEMO'key and acknowledge with 'yes'.
Alltrims may now be returned to their neutral positions as
the trim effect has now been stored. if the stored trims are
to be reset, simply correct the trim positions on the
transmitter and press 'MEMO' to re-input the correct
settings.

All the stored trim settings may be removed from the
model memory by pressing "CLER".

S6
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F3B Glider

For this particufar type of model, we require separate
controls for ailerons, speed flaps, rudder and elevator.

It is intended 10 have the speed flaps mixed with the
ailerons - each with differential control.  The speed flaps
are operated by the three position channel 8 switch, giving
full up, full down and neutral. Any deflection of the speed
flaps shouid also be compensated for with elevator.
Whenever the elevator is used, both ailerons and speed
flaps are to deflect slightly in opposition (elevator UP,
ailerons/speed flaps DOWN) to increase liftinturms. The
brake function is controlied by the throttle stick using the
BUTTERFLY function controlling ailerons and speedflaps,
with automatic elevator compensation. Also, the differen-
tial should be switched off whenever the Butterfly function
is used.

The appropriate setlings for START, SPEED and LAND-
ING flight modes are to be changed over as required,
including a simultaneous delayed trim change for eleva-
tor, aileron and speed flaps.

Functions:

Sub-trim (SBTr)

Alleron differential (DIFF)

Aileron =» speed flap mix (AILE, Aile = Sfip)
Speed flap = aileron mix (SPFL, Spil = Aile)
Speed flap =» elevator mix (SPFL, Spfl = Elev)
Butterfly mix (BUTT)

Butterfly = elevator mix (BUTm)

Flight modes for these mixes

Trim Program 1 dependent on flight mode

Servo connections to the receiver:

Aileron 1 Qutput 1
Elevator Cutput 2
Rudder Qutput 4
Speed flap 1 Output 5
Speed flap 2 QOutput 6
Aileron 2 Qutput 7

Preparation:

Connect all servos to their control surfaces. install the
receiver, nicad and switch harness.

The sequence of programming steps for the standard
functions will only be briefly repeated here sothatitcanbe
memorized. The following description concentrates on
explaining the special functions.

First steps by keyword:

Select a new model memory (MODL) 11
Cancel memory contents (RSET) 32
Enter model name, name of

owner, and code number (MODL) 10
Function change (FUNC) 21
Copy model memory (MODL) 11
Basic settings (PARA) 28
Select mix program (MxTY) 13

The most suitable mix program for this model is GLIDER
4, which concludes all the preparation and transmitter
settings that can be completed at this stage.

Now, the receiver can be switched on.

(REVR) 12
(ATV) 14

Servo reverse
Servo path setting (throw)

The servo path setting completes the mechanical require-
ments of all controt surface linkages. Servo path settings
must be made for both aileron servos (functions 1 and 7).
The speed flap UP deflection (function 8, 3 position
switch) must be programmed for ‘0%

Although we are describing an F3B model here, the
following applies to all models of a similar layout.

Sub trim (SBTr) 51

This function has the purpose of moving the servos into
their neutral position. This allows any small deviations
from neutral 1o be trimmed and moving all servo horns into
their precise neutral position when all stick trims and
trimmers are centralised.

Select the required functions using the cursor and change
the neutral positions using '+ or '-".
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Ailaeron ditferential (DIFF) 56

This function is activated automatically when selecting
mix program GLIDER 4. The function offers the option of
separate adjustment of aileron deflection'UP" and ' DOWN'.
Each aileron requires a separate servo. The servos
should be ¢connected to receiver outputs 1 and 7.

Set the second aileron servo's deflection using '+, ' or
100" (for full movement) and the direction of the second
servo using '+/-'.

When the aileron differential has been activated, it is not
possible to activate menu 65, FLAPPERON (Display
prompts 'off other mix'). If Flapperon or Elevon are o be
operated together with differential, switch off Differential
(INH) and activate Flapperon or Elevon {ACT). Then set
the amount of differential in the Flapperon or Elevon
menu.

Move the aileron stick to the RIGHT and set the 1st
servo's deflectionwith'+' or -, Move the stick to the LEFT
and set the 2nd servo's deflection. The mix direction may
be reversed if necessary using '+/-'.

As the true amount of differential ¢an only be found by
flying the model, a trimmer may be fitted to adjust the
settings in flight (see below).

Selection of mix trims (MxVR) 79

To trim the programmed differential in flight, a trimmer
must be assigned to aileron differential. Select the AlLE-
DIFF function with the cursor and program the required
trimmer socket using + or'-'. For exampie: if trimmer No.
1 is to be programmed for this function, then the trimmer
must be connected to socket 1 {Ext. trimmer, inside the
transmitter). The trim rate may be switched off using 'INH'
and re-activated using "ACT".

Aileron = speed flap mix (AILE) 76

Acting with the aileron function, the speed flap mix is
designed to produce speed flap deflections in the aileron
mode, so that both the ailerons and speed flaps act as
ailerons. The speed flap differential in this function is
programmed separately.

Press 'ACT to activate function. Move the speed flap
slider (channel 8) into its neutral position. Later on, the
slider control will be exchanged for the 3 position channel
8 switch using Function Change (FUNC).

Move the aileron stick fully to the left. Set the direction of
each speed {lap's travel when operating the ailerons. If
necessary, move the cursor to the set values and press
+/-'to reverse the servo direction. Move the aileron stick
to the right and repeat the procedure. The speed flaps
should now deflect the same way as the ailerons when
used in the aileron mode.
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Now set the speed flap differential. Deflect the aileron
stick to the left and reduce the deflection of down-moving
servo on "1st' line after letter 'L'. Deflect the aileron stick
to the right and reduce the deflection of the down-moving
servo on the '2nd AIL' line after letter 'R*. Enter the same
value here as entered in the first line.

For aerodynamic reasons, the speed flaps should always
deflect less than the ailerons.

Speed flap > aileron mix (SPFL) 75

With this mix, the ailerons are programmed to act as
speed flaps, as well as ailerons. This has the effect of
combined aileron deflections together with the speed
flaps to increase or reduce lift over the full length of the
wing.

Since the speed flaps are still controlled by the 3 position
switch (channel 8) we must exchange functions 8 and 5in
FUNC to give proportional control, as described earlier.

Press'ACT to activate the function. Move the speedflap's
3 position switch to its lowest stop and place the cursor
after'D'. Now set the direction of the speed flap’s ‘aileron’
movement using '+/-' so thatthe speed flaps deflectinthe
same direction as the ailerons. If the 3 position switch is
inits lower position, the speed flaps should move down (if
necessary, reverse the SF1 and SF2 functions). The
afleron deflections in the speed flap mode (when moving
the 3 position up and down) should now be set using *+' or
'-' for each side of the speed flap deflection. The aileron
deflections, in the speed flap mode, are set a little lower
than the aileron deflections for aercdynamic reasons.

Programming elevator compensation (FLMx)
75

Program a switch for this mix using 'Selection of mix
switches, 09'.

Selection of mix switches (MxSW) 09

Place the cursor on 'SFLP-ELEV' and select the required
switch using '+ or '-".

Numbers 1-8 refer to external switches connected to the
PCboard at'Extern Sw.'and A, B and C referiothe three
switches fitted at the centre of the transmitter. If, for
example, switch No. 1 is to be programmed, then a switch
must be connected to socket 1 (Extern Switch).

The switch direction may be reversed. First, move the
switch into its 'OFF’ position before allocating the switch
to the function. If the switch is already programmed, select
another switch, move the switch to its new "OFF' position
then select the correct switch number. The direction and
the sign in front of the switch number will change, e.g.
switch '1" becomes "-1".
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Elevator compensation (SFLP—=ELEV)

Press 'ACT to activate mix. Move the 3 position switch to
its lower stop to extend the speed flaps. Set the elevator
compensation separately for each side of neutral (D, U)
using '+ or . Do not program too large an elevator
compensation otherwise the model's reaction 1o the com-
pensation will be excessive.

If the elevator deflects the wrong way, reverse the direc-
tion of the mix using '+/-', after placing the cursor afier the
letter 'D'. There should be a slight 'DOWN' deflection of
the elevator with elevator compensation, when the speed
flaps extend downwards (increased lift).

The offset is not programmed here and the speed flap
slider control should produce the desired effect in its
mechanical offset position.

Butterfly mix (BUTT) 72

With this function, both ailerons are simultaneously de-
flected upwards and both speed flaps downwards, thus
putting the model into an extreme braking mode. Al-
though the control of ailerons and speed flaps is main-
tained in principle, only the control surface that would
normally deflect 'DOWN' wili operate (e.g. the LEFT
aileron when a command of 'right’ is given). With the
speedf{laps, only the flap deflecting "UP* will operate, thus
retaining the controlof both ailerons and speedilapswhen
Butterfly is in use.

Activate the function by pressing 'ACT. The butterfly
function is now controlied by the function 6 slider control,
the ailerons are controlied by the aileron joystick and the
speed flaps by the channel 5 slider.

The butterfly function is normally controlled by the throttle
stick. Programthe offset position atthe throttle's front stop
where both the ailerons and speed flaps will be in their
neutral positions.

If the butterfly function is to be controlled by throttle stick,
the function arrangement must be changed in FUNC, as
previously described. if the system has been set as mode
1 (throttle on the right) channels 2 and 6 must be ex-
changed. If the system has been set as mode 2 (throttle
on the left) then channels 3 and 6 must be exchanged.

Call up the butterifly function in the display. Move the
throttle stick to its front stop. The speed flap slider control
should be positioned in neutral.

Place the cursor on OFFSET. Program this throttle stick
positionusing 'SET'. Setthe aileron (AILE) and speedflap
(SFLP) mix ratios with '+ or*-". If the throttle is now moved
back to its rear stop, the ailerons should move UP andthe
speed flaps DOWN. The mix directions for aileron and
speed flap may be changed separately (cursor after the
letter ‘D’) using '+/-'.
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Butterfly = elevator mix (BUTm) 73

This function permits elevator compensation for any trim
changes that occur withthe butterfly function. The amount
of compensation may be set separately for each side of
neutral (UP, DOWN). Offset is freely selectable, but
should, of course, be identical to the butterfly offset
position (throttle stick at the forward stop).

Activate the mix by pressing 'ACT'. Move the throttle stick
to its front stop and leave in this position. Move the cursor
to the "Offset’ line and press 'SET'. This programs the
position at which the elevator compensation will be
triggered when using the butterfly function.

Move the cursor to UP or DOWN and set the compensa-
tion value using '+ or . If the elevator compensation
settingis single sided, forexample UP = 100% and DOWN
= 0% the elevator will range from full deflection to the
centre position of the throttle with no elevator compensa-
tion from the throttle's centre position to full {top) position.
Reverse the direction of the mix if required using '+/-".

Elevator=speed flap mix (ELEV) 77

Withthis function, the speedflaps are moved in opposition
to the elevator to increase lift in turns. When giving 'UP'
elevator, the speed flaps should defiect 'DOWN'. With
DOWN elevator, the speed flaps should not move at all.

Press ‘ACT' to activate the mix. The setting for DOWN =
0%, to ensure that the speed flaps do not move when
DOWN elevator is given.

Fully deflect the elevator joystick 'UP" and set the speed
flap deflections using '+ or '-'. Program the deflections to
around 10 to 20% to begin with.

The ailerons will now act as speed flaps when the speed
flaps are used, since the speed flap = aileron mix has
been switched on.

Since this mix is to be switched ON or OFF in flight,
program a switch for the ELEV-SFLP function in 'Selec-
tion of mix switches' (see below}.

Selection of mix switches (MxSW) 08

Place the cursor on the 'ELEV-SFLP' function and pro-
gram the desired switch for elevator compensation using
t+l Or l_t'

The switch direction may be reversed by moving the
desired switch to its OFF position before selecting the
correct switch number. If the swilch has already been
programmed, select another switch number, move the
switch into its new OFF position then re-select the correct
switch number. The switch direction and switch sign will
now be reversed, e.g. switch '1' becomes '-1'.

The mix may now be switched ON or OFF in flight.
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Flight mode dependent
programming of an F3B model

With F3B models, the different flight performances re-
quired from one model vary enormously: NORMAL timed
flight, DISTANGCE flight and SPEED flight. In addition,
each flight involves two further phases, i.e. START and
LANDING.

Eachofthese flight modes’ require quite different settings
which are possible by flight mode dependent program-
ming.

All previpus settings and functions have beenprogrammed
in the NORMAL flight mode (FLIGHT line).

If a flight mode is to be changed over, the NORMAL flight
mode is generally used for all basic settings. The NOR-
MAL flight mode is then copied to the other flight modes
(start, speed, distance and landing) using the COPY
function. Any changes c¢an then be made without re-
programming the basic data.

For this example, the NORMAL {flight mode is used for
normal flight and 4 further flight modes may be called up
by switches.

Flight mode change-overs should not produce any sud-
den control surface deflections and for this reason delays
may be programmed to move the control surfaces to their
new positions. The sticktrims remain effective at alltimes.

Changing flight modes

To change from one flight mode to another during flight, a
switch must be programmed in 'Selection of mix switches
‘MxSW, 09) for each flight mode. Any switches pro-
grammed to change flight modes, cannot be used to
switch mixes ON and OFF.

The settings programmed within each flight mode will
now be activated with each change to another ‘'flight
mode'.

The program for this F3B model should include flight
modes for NORMAL, START, SPEED, DISTANCE and
LANDING. Flight mode NORMAL wilt be programmed for
timed flight.

Programming switches for flight modes

Move the cursor to 'START' in ‘Selection of mix switches'
and program the switch which is to call up this flight mode
using '+ or -'. Program switches for SPEED, DISTANCE
and LANDING flight modes in the same way.

Conditions for flight mode changes

Timed flight

For this flight mode, the required setting should result in
‘minimum sink’.  Slightly extend the speed flaps down-
wards leaving the slevator trim in offset. These settings
are programmed in the NORMAL flight mode, which isthe
first fo be programmed.
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START flight mode

Forwinch launching, all settings should aimfor 'maximum
lift'. The speed flaps should be extended downwards for
generating an increase in lift and the elevator trim should
be set slightly upwards.

DISTANCE flight mode

For distance flight, adjust the settings to gain optimum
'slip’ by moving the speed flaps into their neutral position
and by trimming the elevator slightly for 'down'. When
using the elevator, the speed flaps should be mixed to
elevator so that they produce extra lift when using UP
elevatorinbase turns. This function may also be switched
ON or OFF in flight.

SPEED flight mode

For SPEED flight, we reguire 'maximum speed' whilst
retaining an acceptable glide angle, by trimming the
speedilaps slightly upwards (depending on wing section)
and the elevator trimmed ‘down' depending on the glide
angle required.

LANDING fiight mode

For landing, activate the butterfly function. In all other
flight models, moving the throttle stick should cause both
ailerons 1o deflect UP, without any elevator compensa-
tion. By selecting the LANDING flight mode, the butterfly
function (ailerons up, speed flaps down) is to be fully
effective inclusive of elevator compensation.

The speed flap switch may always be left in its neutral
position - irrespective of flight mode.

Priority of switches

Flight modes and switches are activated in the following
sequence of priority:

1. DISTANCE
2. SPEED

3. LANDING
4. START

For example, none of the other flight mode switches will
operate when DISTANCE is switched on. When the
SPEED flight mode has been switched on, only the
DISTANCE flight mode can over-ride it. Once LANDING
has been switched on, it can be over-ridden by SPEED
and DISTANCE. Once START has been switched on, it
may be over-ridden by all other flight mode switches. All
switches should be switched ON in the same direction so
that it is easier to determine which switch/flight mode is
active at any moment.

Programming flight modes

Copying flight modes (COPY)

1 The (NORMAL) settings made so far are programmed in
all other flight modes, thus transferring the settings and
activation of individual functions by means of one pro-
gramming step.
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To copy the NORMAL mode to ALL flight modes, simply
place the cursoron COPY and press the 'COPY'key. This
completesthe basic programming of this F3B modeiforall
flight modes and any functions activated in the NORMAL
mode will now be active in all other flight modes tco. We
must now adjust the settings in each flight mode to
achieve the desired performance.

Timed flight (NORMAL)

In this flight mode, the required setting is for ‘minimum
sink'. Slightly extend the speed flaps downwards, leaving
the elevator trim in offset. The butterfly effect is to be
limited to the ailerons, without any elevator compensa-
tion.

As these settings are programmed inthe NORMAL flight
mode, ensure that the NORMAL mode is displayed in the
'FLIGHT line when adjusting each function. Also, do not
activate any of the flight mode switches - NORMAL {light
mode must be displayed in the brackets.

Switch off the speed flap rate in the butterfly mix (BUTT)
by programming a value of '0%"' on the SFLP line. Switch
off the elevator compensationin the butterfly==elevator mix
(BUTm) by programming '0%' for both values.

In Trim Program 1, set the desired offset positions of the
ailerons and speedflapsusing '+ or’-, including a DELAY
value so that the contro! surfaces move slowly to their
programmed positions when the NORMAL flight mode is
selected. Set the DELAY using '+ or =", it is advisable to
set the same delay for each setling and each flight mode.

START

Forwinch launching, the model's performance should aim
at 'maximum lift'. The speed flaps should be extended
downwards, using Trim Program 1, o generate increased
lift and the elevator trim should be set slightly upwards.

Ensure that the START flight mode is displayed on the
FLIGHT line when programming all functions in this flight
mode. Also, activate the START ilight mode swilch,
checking that START appears in brackets {) on the flight
line.

Set the offset positions of the ailerons and speed flaps
using '+ or-'in Tritm Program 1, Program the elevatortrim
setting (slightly UP) as required using '+ or ™-".

Enterthe DELAY valuesinthe same way as the NORMAL
flight mode to avoid any sudden trim changes when
switching to START flight mode. It is advisable to set the
same delay for each setting and each flight mode.
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DISTANCE

Fordistance flight, we must adjust the settings o produce
optimum 'slip' by moving the speed flaps into their neutral
position and by trimming the elevator slightly 'down’. We
also require speed flap compensation when the elevator
is used (flaps DOWN when the elevator moves UP) to
increase lift in base turns. This elevator = speed flap mix
is usually achieved with an additional switch. It then
possible to use the mix in any of the various flight modes,
if desired.

Ensurethatthe DISTANCE flight mode is displayed onthe
flight line before changing any settings for this flight mode.
Also, activate the DISTANCE tlight switch. The DIS-
TANCE flight mode should now be displayed in brackets.

Setthe offset positions forthis flight mode in Trim Program
1 using '+ or'-'. Program the elevator trim {slightly 'down’)
as required using '+ or *-.

Now enterthe DELAY to matchthe NORMAL and START
flight mode values.

SPEED

For SPEED flight, we desire 'maximum speed' whilst
retaining an acceptable glide angle, by trimming the
speed flaps slightly upwards (depending on the wing
section) and the elevator 'down’ - depending on the glide
{dive) angle required.

Ensure that the SPEED flight mode is displayed on the
flight line betore changing any settings for this flight mode.
Also, activate the SPEED flight switch. The SPEED flight
mode should now be displayed in brackets.

Setthe offset positions forthis flight mode in Trim Program
1 using '+ or'-". Programthe elevator trim (slightly 'down’)
as required using '+ or *-'

Now enter the DELAY to match the NORMAL, START
and DISTANCE flight mode values.

LANDING

For fanding, we must activate the butterfly function. In ali
other flight modes, moving the throttle joystick should
move both ailerons UP, without any elevator compensa-
tion. After selecting the LANDING flight mode, bringing
back the throttle should move the ailerons UP, the speed
flaps DOWN and elevator compensation activated.
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Ensure that LANDING flight mode is displayed on the
FLIGHT line before changing any settings for this flight
mode. Also, activate the LANDING flight mode swiich,
checking that LANDING appears in brackets (} on the
flight fine.

Note: As described earlier, the LANDING flight mode can
only over-ride START or NORMAL flight modes.

The speed flap switch should always remain in its neutral
position in all flight modes.

Flying the model

The model is now ready for flying when all the settings in
each flight mode may be trimmed for cptimum perform-
ance. If there is any deviation from neutral trim, the trim
values may be stored - using Trim Memory - and the
mechanical trims brought back to their centred positions.

Trim Memoty 30

This function offers the option of storing the trim settings
s0 that after adjusting, the trim levers may be neutralised
with the trim effect stored. The trim memory affects only
the model program in use and stores all trim positions -
except forthrottle. Ifthe stored trim value, when addedto
trim lever value, exceeds the full trim path magnitude,
additional trim amounts will not be stored.

Press MEMO, followed by 'yes' to set the trim memory.
Neutralise trims. Any further changes of trim may be
entered by MEMO.

To clear the trim memory press CLER, followed by 'yes'to
confirm. All trim data will be cleared and all stored trim
values returned to zero.

BUTTERFLY
:EéﬁﬂTrLﬂNDIHGKQ
AILE Dr+100
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. Helicopters

The first helicopter to be programmed is fitted with a
standard 2 blade rotor, fly bar and an uncomplicated
{Schluter/Kyosho - i.e. with one pitch servo} swash plate.
Both the throttle and pitch are controlled by separate
servos and a gyro with adjustable gain is used to stabilise
the tail.

With this example we have control over the following
functions: Pitch, throttle, elevator, aiteron, tall rotor and
gyro fade out - with the pitch and throttle controlled by the
throttle stick. The throttle's front stop equals maximum
pitch. The revo mix should result in tail compensation
whenthe pitchis changed. Separate idle-up settings are
programmed and called up by switches for hover and
aerobatic flying. For autorotations, the throttle hold switch
should cut the engine, increase both the positive and
negative pitch and the tail rotor should move to a pre-set
position. The throttle should also increase as required
y when aileron and elevator controls are used.

Functions set in Stage I:

Tail rotor batance (REVO)
Gyro gain (GYRO)

Gyro fade out (GYRO)
Maximum pitch setting (PCrv)
Minimum pitch setting (PCrv)

Functions set in Stage lI:

Throttle curve foridle up 1 (TCrv)
Throttle curve for idle up 2 {TCrv)
Throttle hold - motor setting (HOLD)
Hovering pitch {PHOV)

Hovering throttle {THOV)

Pitch trim(PHOV)

Functions set in Stage Ill:

} Tail rotor to throttle mixing (RD-T)
"~ Offset mix for rudder, aileron and elevator (OFST)
Automatic throttle hold position (HOLD)

Model 2 with CCPM and 3 blade head

Swashplate type (SWSH)
Swashplate mixing {SWMx)
Swashplate to throttle mixing {SWMx)

Servo connections to the receiver

Roll (aileron) Output 1
Nick (elevator) Qutput 2
Throttle Output 3
Tail rotor {(rudder) Output 4
Gyro Output 5
Pitch Output 6
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The above requirements are not programmed all at once,
but in three stages. In this way, those that are new to
helicopters may learn whilst programming, making the
programming of the transmitter quick and easy.

Once the initial three stages have been familiarised and
tested in practice, the user may go on 1o program sophis-
ticated models with multi-bladed heads elc.

A mix program has been set up with the same basic
settings as the example above, but is fitted with a 3 blade
head and Heim/Schluter swashplate (with CCP mixing -
i.e. more than one pitch servo).

MiXING TYPE e
MIX TYPE(EM o o

SFECIAL MIX . o :
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Stage 1

The following programming example applies to all model
helicopters that have a separate servo on boththrottie and
pitch functions. The climbing and descending of the
helicopter is controlled by the changing of collective pitch
of the main rotor blades. The amount of adjustment of
pitch varies from model to model, but is usually set at
around -2°to +8°. Inflight, the rotor speed should always
remain constant. S0, an increase in rotor pitch should be
matched with an increase in throttle. This type of linear
throttle and pitch control is used for practising hovering
flight and provides an uncomplicated set-up for begin-
ners.

We must program the following:

Tail-rotor compensation (REVO)
Gyro-fade out {(GYRQ)
Maximum pitch setting {(PCrv)
Minimum pitch setting {(PCrv)

Preparation:

Connect all servos to their various controls. Complete the
radio and receiver installation.

The sequence of programming steps for all standard
functions will only be mentioned briefly. The following
description concentrates on explaining functions which
are only applicable to helicopters.

First steps by keyword:

Select a new model memory {MODL) 11
Cancel memory contents {RSET) 32
Enter model name, name of

owner and code number {MODL) 10
Function change {FUNC) 21
Copy model memory {MODL) 11
Select mix program (SMIX) {MxTY) 13

We must select mix program HELI, which automatically
mixes pitch and throttle. The throttle stick trim wilt only
affect the throttle function. The pitch trim is controlied by
the function 6 slider and may be switched offin PHOV. The
revo mix (REVQ) is already activated in this mix program.
29

Trim rate {TRIM)

Now program the throttle trim to act in ATL mode. Place
the cursor on TH-ATL TRIM and activate with 'ATL",
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Basic settings (PARA) 28

Now, set the modulation {(PCM or PPM) to match the
receiver being used in the model. Enter ENGLISH as the
programming language and set the direction of the throttle
stick function: Full power and full pitch at the front stop
{pushing the stick away) is NORMAL (NOR}), full power
and full pitch at the rear stop (Pulling back the stick) is
REVERSE (REV}.

ARAMETER :
SERLG TESTr OFF SCH SlirA
THRO FHCEN - 18CH Sk
FCHM-PPIe PCH _ - LAMGUAGEEr DEUTSICH
TREARINERF HGREMAL BI—'iLID F::HTEP 4868

-~- 25127

This concludes the basic settings that can be completed
without the model. Now, the receiver can be switched on
and the following programmed:

12
14

(REVR)
(ATV)

Servo reverse
Servo path selting

The servo path setting is used to reduce or increase the
throw of each servo. Using the instructions supplied with
the helicopter, use ATV to gain the correct control throws.
It is particularly important to ensure that no servo is
restricted mechanically. A 'stalled’ servo drains the bat-
tery quickly and damages the servo.

When everything has been set, moving the throttle stick
should control the throttle, pitch and tail compensation,
The pitch should move from maximum to minimum result-
ing in achange of main blade pitch from -2° to +8° and the
throttle from idle to full power. The swash plate should il
to the right when a right aileron command is given, tilt
forwards when a down elevator command is given. When
the tail rotor stick is moved to the right, the helicopter's
nose should move to the right.

o -
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Tail rotor compensation (REVQ) 51

With a helicopter, the tail rotor must compensate for the
torque of the main rotor blades - which tries to 'spin’ the
helicopter the other way. This is why when stationary in
the hover, the tail must always generate enough thrust in
the opposite direction to balance the main blades' torque.

However, a change of throttle or pitch will cause a change
in torque and consequently the amount of tail compensa-
tion required to stop the helicopter from spinning will
change. These torque changes may be counteracted
automatically with ‘tail rotor compensation’, or 'REVO
mix'. Since this compensation is constant (static) i.e.
more pitch = more torque = more tail compensation, the
function is known as static tail rotor compensation.

Calt up the revo mix function {REVO). It is automatically
activatedwhen selecting mix programHELI. First, setthe
_main rotor direction so that the computer knows which
' way to compensate with the tail rotor. Helicopters whose
main blades turn anti-clockwise (when viewed from
above) should have a tail compensation causing the
helicopter to turn to the RIGHT when moving from mini-
mum to maximum pitch,

The correct amount of compensation can be set for each
side of the neutral position of the throttle stick. These two

3?_, ST e o .
DS - 62f i
. um m 251281 3
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settings allow the compensation to be set onthe pitch 'UP*
and 'DOWN' side.

The pre-programmed values (50%} will be adequate for
initial flying attempts. Precise settings, however, may
only be determined by flying the helicopter. The settings
may be trimmed in flight by fitting two sub-trims and
programming as detailed below.

Selection of mix trims (MxVR) 7¢

Once the function 'Selection of mix {rims (MxVR, 79)' has
been called up, trimmers may be allocated for REVO UP
and REVO DOWN. Select REVO UP with the cursor and
program the required trimmer using '+ or '-'. Program a
separate trimmer for REVO DOWN in the same way. If
choosing trimmer 1 for example, then a trimmer must be
fitted to the trimmer 1 socket on the transmitter's PC
board.

The trim rate may be switched off using 'INH’ or activated
using ‘ACT'

After flying the model and finding the optimum REVO mix
sellings, for example 37% UP and 62% DOWN, these
values may be entered using '+ or '-' and the trimmers
inhibited. This way the trimmers may be re-allocated to
other functions and the revo mix settings stored safely,
without the risk of inadvertant alteration.

| ¥=UR SEL
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Setting the gyro (GYRO) 72

The gyro or 'auto pilot’ has a similar task to static tail rotor
compensation inthat it too prevents any unwanted 'swing'
of the tail. To do this, the gyro compensates with the tail
rotor.

In contrast to static tail rotor compensation, which moves
the tail a set amount with an increase or decrease in pitch
the gyro ‘reacts’ to all torque changes - irrespective of
direction - and automatically moves the tail servo. A
helicopter may try to rotate for many reasons, including
gusts of wind but it is mainly due to the non-linear changes
of engine power. The gyro reacts and compensates for
these changes in a fraction of a second - much quicker
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Asthe gyro cannot determine the reason forthe helicopter
trying to turn, the result is that the gyro also tries to
compensate for the pilot making a deliberate turn. This
can be prevented by 'Gyro fade out'.

The gyro is connected to receiver output 4 - between the
receiver and the tail rotor servo. Uncomplicated, budget
gyros fade out by themselves, as the deflection of the tail
rotor stick increases, in which case no fade out need be
set.

If the gyro has a sensitivity channel, this should be
connected to the receiver's channel 5 output. Fade out is
now capable with the optimum amount of control and
adjustment. Gyros of this type are fitted with controt over
the minimum and maximum gain. The transmitter is
programmed to allow maximum gain at the centre stick
position and minimum gain when the tail rotor stick is at full
deflection one way - left or right.

Connecting the gyro

@7‘ /: Kreisel
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To check the gyro action, hold the heilcopter and turn it
quickly and suddenly around its vertical axis. The tail
should compensate briefly, moving the tail servo in the
opposite direction of rotation.

If the gyro responds in the wrong direction, the gyro must
be reversed either by using the gyro's reverse switch orby
turning its installation throught 180° (see instructions
supplied with the gyro).
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Setting the gyro fade-out (Linear gyros)

Call up the GYRO function and activate using 'ACT".
initially, a servo may be connected 10 the receiver's
channel5 output to gain a better understanding of how this
function works. The function 5 slider may be used for
setting the basic gyro sensitivity.

A linear fade out may be entered, i.e. the gyro rate is at
maximum gain when the tail rotor joystick is centralised.
As soon as the stick is moved in any direction, the
sensitivity may be reduced to zero (setting 0%). Onthe
other hand, the fade out setting may be started when the
stick reaches a certain position (i.e. 2/3rds of the stick
movement in one direction). In this case, the gyro gain
remains maximum with small deflections of the stick and
the fade out will only begin after the selected position.

Gyro selting
POSI 50% linear

Gyro selting

POSI 0% linear

—

100 0 100 50 0 50 100

e ——— -~

Stick position Stick position

The rate/fade out may also be exponential. This gives a
low fade out in the centre stick position which progres-
sively increases as the stick deflections increase. For this
exponential effect, program the setlings with a negative
sign '-'. If a positive sign '+ is used, the fade-out will be
maximum at the centre stick position and slowly reduced
as the stick deflection increases.

Gyro setting
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Stick position

Stick position
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Once this function has been understood, connect the
gyro's sensitivity channel to the receiver's channel 5
output. Use the instructions supplied with the gyro when
connecting and installing the gyro.

The channnel 5 slider may now be used for adjusting the
hasic gyro sensitivity.



Programming examples

Setting maximum and minimum pitch (PCrv) - 57
This function is used to set the maximum and minimum
pitch. Initially, set up the helicopter's pitch to that recom-
mended in the instructions supplied with the model. The
precise pitch settings may be programmed later.

Set the maxirnum pitch value on the 'HI' line and set the
minimum pitch value onthe 'L line. To do this, move the
throttle stick above or below neutral as required and enter
the values using '+ or ™'

Once these settings have been made, the helicopter is
ready for its first flight. After the pilot has learnt how to
hover and control the helicopter, he should move on to
Stage i

Stage !l

Using the settings laid out here in Stage I, the helicopter
should be able to perform aerobatics and autorotation
landings. Stage il is designed to refine and optimize the
settings already made in Stage |. Trained helicopter pitots,
however, may enter the settings of stage | and stage tl in
one go. The sequence is the same.

Adjust the NORMAL pitch setting to give approximately
-4° to +10° {depending on the type of helicopter).

As all the settings have already been made in NORMAL
flight mode, this mode must be copied 1o all the other
modes - IDLE UP 1, IDLE UP2and HOLD. This ensures
that allfunctions which have already been activated willbe
. aclive in each of these new flight modes. Use the COPY

/ function o achieve this in the following way:

Callupthe COPY function. Move the cursorto COPY, and
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press the 'COPY' key to copy from NORMAL to all other
flight modes. Any functions that are used exclusively for
IDLE UP 1 or 2 will not be copied to the HOLD flight mode
(e.g. throttle curves etc).

: BP"‘:’

We must now program the following:

Switches for IDLE UP 1, IDLE UP 2, HOLD

Throttle curve foridle up 1 (TCrv)

Throttle curve for idle up 2 {TCrv)

Autorotation throttle setting OFF (HOLD)

Hovering pitch setting (PHCV)

Hovering throttle setting (THOV)

Pitch trim (PHOV)

Maximum pitch for idle up 1, 2 and autcrotation {PCrv)

To complete the settings in Stage I, program a switch for
each flight mode (IDLE UP 1, IDLE UP 2 and HOLD) as

shown below.

Selection of mix switches (MxSW) 09

Use thisfunctionto allocate switches for IDLEUP 1, IDLE
UP 2 and HOLD. Place the cursor on each of these
functions in turn and program a switch using '+ or *-'. A
three position switch may be used for IDLE UP 1 and 2.

MiX=5H SEL
10L-UF1 DSEE
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As previously described, numers 1 - 8 refer to switches
connected to the EXTERN.SWITCH sockets on the PC
board and statements A, B and C refer to the switches
already mounted at the centre of the transmitter.

The switch direction may be reversed inthe followingway.
Move the switch into the desired "OFF" position , then
programthe switch number. If the switch has already been
programmed, select a different switch number, move the
switch into its 'new’ OFF position and re-key the correct
switch number. The direction change is confirmed with a
change in sign, e.g. switch 1 becomes switch -1.
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IDLE UP 1 (TCrv) 54

This function has the purpose of maintaining a fixed rotor
speed throughout all manoeuvres. Each change of pitch
therefore requires a corresponding change of throttle. To
do this, mix program HELI provides the option of setting
the engine control from minimum to maximum throttie
over a 9 point curve. Each of the nine points may be
separately set from minimum {o maximum throttle to allow
the optimum throttle position to be reached for any pitch
setting - thus ensuring a constant rotor head speed. With
idle up it is therefore possible to reduce the pitch below
that required for hovering without reducing the rotor head
speed. This feature is particularly important, if not essen-
tial, when flying aerobatic manoeuvres when negative
pitch is required.

To allow the helicopter to be started safely, the idle up
switch is left switched OFF. Once the engine is running
correctly and the pilot ready to fly the model, the idle up
switch is switched ON. The engine speed should then
increase to the required rotor speed. The rotor speed
should now remain constant, no matter what position the
pitch joystick is moved to. To prevent a sudden run up of
head speed, it is possible to set a delay that slowly
changes the flight mode from NORMAL to IDLE UP 1.
However, when IDLE UP is switched OFF, the throttle
returns quickly to its normalthrottle setting - without delay.

To gain precise control over the power required for any
pitch setting, it quickly becomes obvious why a 9 point
curve is required.

With the throttle stick pulled back the pitch should be set
at -4°. As the throttle/pitch is advanced, the throttie must
be reducedto maintain aconstant systemspeedwhenthe
pitch reaches 0°. If the pitch is increased further, more
power is required to maintain rotor head speed. With this
9 point throttle curve, these changing requirements may
be precisely set for the entire range of rotor blade pitch
angles.

Throttle
4

y b >
+ 4°

Pitch
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Callup the throttle curve function {TCrv). Move the cursor
to the FLIGHT line and press 'IDL1" . Switch ON the IDLE
UP 1 switch. The settings we are now going to enter wil
all be carried out in the IDLE UP 1 flight mode.

Move the throttle to its front stop (full power) and set the
maximum throttle on the H! line using '+ or *-'. Return the
throttle stick to its rear stop (low power) and set the idling
throttle using '+ or ™.

Now move the cursor to POINT. Each point is separated
by 12.5% of the total throttie travel and each may be
adjusted in 1% steps up to a maximum of 100%. Each of
the nine points may be selectedusing the « and = cursor
control keys before adjusting. The point selected and its
value (in %} will be displayed on the POINT line and
identified by a small cross on the throttle curve.

HR CURVE R
LIhHTbIDLFUPICIDL—Upli 3
HIv 10 :
LiO» 186

Point 1 is set to provide sufficient power to maintain
system speed when the throttle stick is at its rear stop
(minimum pitch position). Now select point 2 and advance
the throttle stick until the throttle bar graph in the display
matches the position of point 2 on the curve. Set the point
value using '+ or *-'to maintain system speed. Select point
3 and set in the same way with '+' or -'. Continue moving
up the throttle curve in point steps setting the desired
values with '+ or ' required o balance the pitch to
maintain a constant rotor speed. Of course, the precise
setting of each point can only be made after flying the
helicopter and adjusting the values to suit.

OIHT 29%¢3)
HI» 188
_ LO» 186:

We must now set the delay value. This will allow a slow
run-up to system speed once IDLE UP 1 is selectad.
Without any delay, switching from NORMAL to IDLE UP
1 would impose many stresses on the helicopter and
blades as the throttle servo advances to its new low
throttle position. Set the delay with '+ or*-',

A subtrim may be fitted and programmed for adjustingidle
up 1inflight. This only raises or lowers the bottom end of
the idle up curve (from minimum to mid-pitch stick posi-
tion} and allows adjustment of the idling setling.
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Selection of mix trims (MxVR) 79

Call up the 'Selection of mix trims' function and allocate a
separate trimmer for IDLE UP 1 and IDLE UP 2 by
selecting the function with the cursor and programming
the trimmer socket using "+ or *-'. If trimimer socket 1 is to
be programmedfor IDLE UP 1, then allocate trimmer't'to
IDLE UP 1 and connect the trimmer to the number 1
socket on the PC board (EXT.TRIMMER). The trim rate
may be switched off using 'INH' or activated using "ACT".

i ¥R SEL.
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Once the optimum settings for IDLE UP 1 have been
found by flying the model, the trimmer may be inhibited
using 'INH' and the obtained value programmed in IDLE
UP 1 using '+'or - In this way, optimum settings may be
programmed without the risk of inadvertent adjustment,
and the trimmers may be used for adjusting different
functions.

IDLE UP 2 (TCrv) 54

This second idie up function (IDLE UP 2) provides the
option of setting a second system speed. This is usually
set higher than that for IDLE UP 1 and used for aerobatic
flying. All settings are made in IDLE UP 2 mode and are
called up by a switch. The settings are made in the same
way as those in IDLE UP 1, but with larger values to give
a higher system speed.

TIlrottle

Idle-up 1
ldle-up 2
/
/
/
/7
— ' » Pitch
-4 0° + 4
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Move the cursor to the FLIGHT line and select 'IDL 2'.
Switch ON the IDLE UP 2 switch. Move the throttle stick
to its front stop and program the full throttle setting on the
Hiline using '+ or'-'. Now move the throttle stick o its rear
stop and set the low throttle setlling on the LO line using '+
or'-.

THR CURVE
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Now move the cursor to POINT. Each point is separated
by 12.5% of the total throttle travel and each may be
adjusted in 1% steps up to a maximum of 100%. Each of
the nine points may be selectedusingthe < and=cursor
control keys before adjusting. The point selected and its
value (in %) will be displayed on the POINT line and
identified by a small cross on the throttle curve.

Point 1 is set to provide sufficient power to maintain
system speed when the throttle stick is at its rear stop
{minimum pitch position). Now select point 2 and advance
the throttle stick until the throttle bar graph in the display
matches the position of point 2 on the curve. Setthe point
value using '+ or-'to maintain system speed. Select point
3 and set in the same way with '+ or *-". Continue moving
up the throttle curve in peint steps setting the desired
values with '+ or *-' required to balance the pitch and
maintain a constant rotor speed. Of course, the precise
setting of each point can only be made after flying the
helicopter and adjusting the values to suit.

We must now set the delay value. This will allow a slow
run-up to system speed once IDLE UP 2 is selected.
Without any delay, switching frorm IDLE UP 1 to IDLE UP
2 would impose many stresses on the helicopter and
blades as the throttle servo advances to its new low
throttle position. Set the delay with '+ or ',

We have already fitted and aflocated a trimmer to adjust
IDLE UP 2 {see IDLE UP 1) which will allow changestobe
made to the low to middle pitch stick settings in flight.

Once the optimum settings have been found by flying the
model, the trimmer may be switched off (INH} and the
trimmer value inputin IDLE UP 2 with '+ or -, Inthis way,
the optimum settings may be stored and the trimmer
allocated to ancther function. The settings are also safe
from any inadvertent changes.
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Autorotation (HOLD) 56

This function allows the engine to be cut and tail rotor
compensation switched off in flight for autorotation land-
ings. The operating switch should have already been
allocated in 'Selection of mix switches' (MxSW, 09).

Call up the function and activate with 'ACT'. Operate the
autorotation switch and the throttle should close to its
factory set value of 70%. To modify this setting, move the
cursor tothe POSI line and adjust with'+' or'-'. The throttle
trim can be set to active (ACT) which allows the option of
keeping the engine idling during autorotation practice by
pushing the trim forward. If the trim is pulled back, the
engine willcutwhenthe switchis operated. if no trim effect
is required, inhibit the trim using 'INH'

The throttle delay should be switched off for autorotation
training, otherwise the engine may take too longto provide
the appropriate system speed.

Hovering pitch (PHOV) 53

Thisfunctionis used to maintain a constant system speed.
Hovering pitch allows the amount of pitch to be modified

1T HOVER

;LIGHT*IDL~UP

at the hovenng stlck position. The pitch may be increased
or decreased and the range of total pitch that is affected
by the function may be adjusted. RATE describes the
amount of pitch change and RANGE describes the range
of pitch that is affected by the change (see illustration).

RATE
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Select the hovering pitch function. Switch ON idle up 1,
then move the cursor to the FLIGHT line and activate
1DL 1. Ali further settings will now only affect IDLE UP 1.

Fly the helicopter in a stable hover. If the pitch stick must
be held above its centre position when hovering, then the
RATE mustbe increased using '+'. If the helicopter hovers
with the stick below centre, reduce the RATE with -,
To limit this new RATE setting to only the hovering part of
the stick's movement, restrict the range of the settings
using RANGE. The complete pitch curve may be raised or
lowered with the channe! 6 slider after pressing 'ACT' on
the TRIM line,

Now move the cursor to the FLIGHT line and select IDLE
UP 2 (IDL2). All further settings will now only affect this
flight mode.

PIT HDVER , : o
L IGHT HERER IDL~UF23 l

OUER »HCT S _{“

FEHTE »+13@%

FRHEER miax

I hFH.';T
Hover the helicopter using IDLE UP 1. Switch ON IDLE
UP 2 and if there is any change in the required stick
position to hover the helicopter, adjust the hovering pitch
setting as described in IDLE UP 1. Increase the hovering
pitch with '+' values or decrease it with *-' values. Limit the
range of the effect to the hovering stick position using
RANGE.

:

The complete pitch curve may be raised or lowered with
the channel 6 slider after pressing 'ACT' on the TRIM line.

Hovering throttle (THOV) 52

in much the same way as idle up, this function is used to
maintain system speed. However, hovering throttle only
affects the throttle in the hovering stick position - no other
throttle settings are affected. As with hovering pitch, the
RATE may be adjusted (increasing the values increases
the engine speed) or the RANGE (determines how much
of the throttle curve is affected by the changes). This
function is used to maintain rotor speed when hovering
pitch has been adjusted and a change to the system
speed at the hovering point has been affected.

THR HOVER
FLIGHTY IBL-UP1CIDL-LP1
LLIER ¢ QCT

FOHGEs - 1605
B IEE R s =

Zj:*r“‘“

255 45:3




Programming examples

Select the hovering throttle function (THOV). Switch ON
idle up 1, move the cursor to the FLIGHT line and select
IDLA. All further settings will now only affect this flight
mode.

Hover the helicopter. Atthe pitch stick's hovering position,
the system speed should be the same. if the speed is too
low, input a positive "+ value onthe RATEline. lfthe speed
is too high, reduce it using negative ' values. This
completes the basics settings for IDLE UP 1.

To set the hovering throttle for IDLE UP 2, switch ON the
IDLE UP 2 switch. Move the cursor to the FLIGHT line and
activate IDL2.

L3 3 ?S.-"’

- RANGEr MR

All further settings will only affect this flight mode now.

Hoverthe helicopterwith IDLE UP 2. Atthe hovering point,
ifthe rotor speedincreases, reduce the RATEwith'-". If the
speed decreases, increase the RATE with '+’ To limit the
effect to only the hovering stick position, reduce the
RANGE with *-",

53

Hovering offset (HVOF)

15%
Neutral pitch
-15%

This function allows the electronic hovering position (nor-
mally the mechanical centre of the stick) to be varied
above or below centre by +/- 15% of the total range to suit
the pilot.

Call up the function. Set the required hovering position
using '+ or -". Now move the pitch joystick and a double
‘bleep’ will sound and 'HOV' will be displayed in brackets
at the newly programmed hovering position.
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Maximum pitch for idle up and autorotation
This function provides the option oi changing the maxi-
mum pitch in various flight modes. To provide additional
pitch for autorotationlandings, the maximum pitch may be
increased. This new setting will be too large for normal
flight modes (IDLE UP 1 and 2) so these must be reduced.

HOLD Pitch-Maximum 110%

90%

90% A

HOLD Pitch-Minimum

iT CURVE

Call up the function and switch ON IDLE UP 1 switch.
Place the cursor on the FLIGHT line and activate 'IDL1.
Limit the maximum pitch (HI) 1o 90%.

Switch ON IDLE UP 2. Place the cursor on FLIGHT line
and activate 'I1DL2". Limit the maximum pitch (HI) settings
to 90%.

P1T CURVE N
L IGHT » EsTIRaN IDL-UF“.&)

OIHTs ﬁx’(l}.
HI» S8
L Q0%

Il i il

Switch ON HOLD. Place the cursor on the FLIGHT line
and activate 'HOLD'. Increase the maximum pitch settings
to 100%.

The above procedure will now provide a larger pitch path
for autorotation landings.

1T CURVE

LIGHT TH- HULDtIDL~UPz}
QIMNTs  B%C17 _.
HI»118%
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Programming examples

Tail rotor compensation (REVO} 51

Thetail rotorcompensation must now be altered to suitthe
different needs of IDLE UP 1, IDLE UP 2 and HOLD.

Select the tail rotor compensation function and switch ON
either IDLE UP 1, 2 or HOLD. Now place the cursor on the
FLIGHT line and activate either 1DL1, IDL2 or HOLD.
Adjust the settings using '+ or *-'.

EVO MIX
ATUR~D IRy CUCR TGHT } :
L IGHT» peelige IDL“UPQ) _

ACT ,
UPr £2% .
DUMHP 51/

Gyro fade out (GYRO) 72

Gyro fade out must now be matchedto IDLE UP 1, 2 and
HOLD flight modes in the same way as tail rotor compen-
sation above.

m«- 2SiEpi g

8 F’>+ B,—f g
HOENN DL TR )

The settings shown in Stage H allow precise control over
the average sport helicopter. They permit light aerobatics
and provide almost optimum conditions for maintaining
constant rotor speed throughout manoeuvres.

Stage I

The settings made in Stage Il allow the optimum ‘fine
tuning' of the settings made in Stage 1. The aim againis
to maintain a constant rotor speed in all flight modes. The
autorotation settings are more sophisticated, too. Before
going on to Stage IlI, all settings must have been com-
pleted in Stage | and Il

We must program the following:
Tail rotor = throttle mixing (RD-T)

Tail rotor offset for autorotation (OFST)
Automatic autorotation change over (HOLD)

Tail rotor = throttle mixing (RD-T) 74

When using the tail rotor, the engine power required to
maintain system speed changes. With this function, the
threttle is mixed to the tail rotor control, so that it can be
reduced or increased automatically. Since the power
requirements are different for left and right tail deflections,
the mixing is adjustable on both sides of neutral.

Call up the function and activate using '‘ACT'. Deflect the
tail rotor stick fully to the right and set the throttle require-

.ments on the RIGHT line with '+ or *-'. Move the tail rotor

stick to the left and set the power requirements on the
LEFT line using '+ or *-'

Tail rotor offset in autorotation (OFST) 59

With this function, the user may input a tail rotor servo
offset position when the autorotation switch (HOLD} is
used. For helicopters without tail drive in autorotation, the
offset should be switched off as no torque compensation
is required. With a driven tail, the neutral position mustbe
altered to avoid a braking effect on the tail and main rolors.

The tail rotor will always cause the tail boom to 'driff’ due
to friction in the bearings which can be compensated for
with a servo offset position that generates slight negative
thrust. All the above can be balanced with the aid of this
function.

OFFSET _MIX

It is also possible to set offset values for elevator (ELE)
and aileron (AlL) in any of the individual flight modes.
Since the option is flight mode dependent, different offsets
may be input in IDLE UP 1, IDLE UP 2 and HOLD.

To prevent any sudden trim changes, a delay should be
input for each offset position.

Call up the function and switch ON the HOLD function.
Move the cursor to the FLIGHT line and activate 'HOLD'.
Set the required tail rofor compensation using '+ or *-'

UD TO THR
qLCT] :
IGHTY + 58%
LEFT v+ 507
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Programming examples

Automatic autorotaticn change over (HOLD) 56

The autorotation function has already been set up and
activated. However, the function may be triggered auto-
matically from the pitch joystick, As the pilot prepares for
an autorotation landing, he switches ON the HOLD
switch. The function is now ‘primed' but will not operate
and will not reduce the engine to idle or cut until the pitch
joystick is brought below a pre-set position.

H=-HOLD
b0H R
| POSIF— 780

DELAY, B
- MODE» [N OF
P TRIMPRCT. .o
MO OR

Caltupthefunction. Move the cursortothe MODEine and
press 'AUTO". Now move the pitch joystick to the position
below which the hold function is to activate and press
‘SET'. This position is now stored.

Model 2
With 3 servo CCPM and 3 blade rotor

All the settings described for Model 1 must be completed
before programming Model 2. Therefore, when program-
ming a model using a swash plate controlled by 3 servos
andfittedwith a 3 {or 4)blade head, Stages|, #1and Il must
be completed.

We must now program the following:

Swashplate type {(SWSH)
Swashplate rotation (SWMx)
Swashplate = throttle mix (SWMx)

Swashplate type (SWSH) 60

Use this function to select the type of swashplate used in
the model. In this case, using a three servo system, we
must program type 'HR-3' since two servos are used for
rolf control. Call up the function, select 'HR-3' and ac-
knowledge with 'yes'. All functions that are specifically
related to this type of swashplate are now automatically
programmed.

SWASH MODE
MODEMEIE
ATE PITr+ S0%
AIL» + 59%
ELEr + SB%

 JHRE
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Connect the servos to the receiver in the following way:

Receiver output 2
Receiver cutput 1
Receiver output 6

Nick {elevator) servo
Roll (alleron} servo
Roll (aileron) servo 2

Now that the above servos are mixed, their individual
defiections are reduced. This should be increased by
using larger control horns on the servos - not by adjusting
ATV. The pre-programmed values are automatically re-
ducedfrom 100%to 50% and these values should only be
adjusted for asymmetric linkages.

When using the PITCH function, all servos will now move
in the same direction and the same amount to lift the
swashplate. If the swashplate should tilt o one side, i.e. a
servo is moving in the wrong direction, it must be reversed
in 'Servo reverse'. If the swash plate moves DOWN and
reduces the pitch whenthe pitch should be increased, the
direction of the mix must be altered using '+/-'.

If the elevator (nick) joystick is pushed forward, the front
of the swashplate should move DOWN, when the two
servos are in front of the swashplate centre-line (see
diagram). If the swashplate tilts back, thenthe direction of
the mix should be reversed with '+/-' on the ELE line.

Ifthe aileron {rofi} joystick is movedto the RIGHT, thenthe
swashplate shouldtilt to the RIGHT, where the two servos
in front of the swashplate cenire move in opposite direc-
tions, whilstthe servo atthe back remains stationary. lfthe
swashplate tilts to the LEFT, the direction of the mix must
be reversed on the AlL line with “+/-".

When the swashplate is operated, it should only move in
the desired direction. There should be no interaction with
pitch when aileron is given etc. If this does not happen,
then check the lengths of the servo control horns and links
and that the pre-set deflection values of 50% have not
been altered. Continue this check, and make the neces-
sary adjustments until the swashplate corresponds ex-
actly to the control movements.



Programming examples

Swash rotation (SWMx) 69

With multi blade rotors, the accurate control of the rotor
head canonly be achieved with vertical linkages or swash
rotation - mixing the aileron and elevator functions (roli
and nick) so that they act together to produce the correct
tilt at the rotor head.

Without any facility of virtual swash plate rotation, accu-
rate control of the rotor head may not be possible.

Both NICK {elevator) and ROLL (aileron) are mixed for
swash plate rotation. However, the swash plate will then
tit in a direction which does not correspond to the in-
tended rotor disc tit. Therefore, the required simple con-
trol movements canno longer be made atthe swash plate,
but at the rotor head. The swash plate rotation is not
‘actual', but only ‘virtual', i.e. by using servo control.

WASH HMIX - .
WASH ROTFACT

Callup the function and activate with 'ACT' on the SWASH
ROT line. Set the 'rotation’ using '+ or - on the R-N and
N-R lines. If a rotation of -25% is programmed for R-N, a
rotation of +25% must be programmed for N-R.

The swash plate rotation is rotating correctly when the
multi blade rotor head (not the swash plate) makes the
appropriate analog cyclic deflections, Check this by posi-
tioning a rotor blade in the precise direction of flight and
then operate the cyclic control movements. These should
now produce accurate deflections at the rotor head, not
the swashplate.

Swash plate = throttle mix (SWMx) 69

This function is used to mix engine with aileron and
elevator, so that the required increase in power is auto-
matically given when aileron and elevator controls are
used, regardless of control direction.

Call up the function and activate with 'ACT' on the
SWASH=THR line. Set the required compensation on
the RATE line using '+ or ', after moving the aileron or
elevator stick to full deflection.

This completes the programming of all settings required
foroperating the most sophisticated helicopters. The only
improvement imaginable would be programming for in-
verted flight. This would involve the programming of all
settings in the INVERT flight mode.

Helicopters fitted with a speed governor which cannot be
influenced by throttle mixing intended to maintain head
speed should have the functions inhibiting (with INH). If
the governor is of the type that can be influenced by such
functions, then set up the correct mixing as described
previously as the setlings will reinforce the performance of
the governor.

Completing the settings required for a complicated or
sophisticated helicopter is a time consuming project.
However, it is the only way of guaranteeing the perform-
ance achieved by the experts. It goes without saying that
the settings cannot be made all at once. Anyone that is
new to helicopter flying would be advised to follow the
examples here and proceed in stages. The settings with-
ing Stage 1l should not be attempted until all the settings
within Stage | have been completed and mastered in
operation.



Practical tips

Flying wings

Mix program GLIDER 5 is the most suitable for flying
wings with three control surfaces on each wing (see
diagram). The mixes used to fly the model are: AILE
(Aile=SFLP), BFLP (BFLP=AILE + BFLP=SFLP)ELEV
=BFLP. These mixes provide the option of controlling the
outer surfaces (ailerons) together with the centre fiaps
initially used as speed flaps using the BFLP=SFLP mix.

Activate the inner flaps (BFLPs) in elevator mode using
the ELEV=BFLP mix. Since both the centre flaps and
ailerons are mixed with the inner flaps, the result is an
elevator deflection across all flaps.

Mix program GLIDER 4 is best suited for flying wing
models with 2 control surfaces in each wing. These four
wing control surfaces are mixed in the same way as the
ailerons, speed flaps and elevators of the F3B example.

Canards

Canards do not always require specific programs be-
cause the horizontal stabiliser is positioned in front of the
mainwing. Itis, however, extremely advantageous to use
the horizontal stabiliser not only in elevator mode, but also
in aileron mode, which is achieved by the AILEVATOR
mix found in the ACRO mix program. Using two free sub
trims, the stabiliser surfaces may be operated as separate
speed flaps - which is extremely useful for experimental
determination of the setting angle.

Connectthe ailerenservosto receiveroutputs 1 and 7 and
the stabiliser servos to receiver outputs 2 and 5.

Program the following :

Mix program ACRO

AILEVATOR mix {ALVT)

Differential (DIFF)

PMX1 Flaperon {FPR) = elevator {ELE)
PMX2 Flaperon (FRP) = gear (function 5)
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Flying wing with 6 control surfaces

|
|

Operating the elevatar

Flying wing with 4 control surfaces

|
|

Operating the elevator
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Practical tips

Freely programmable mixers

Freely programmable mixers are used to solve mixing
problems when a specific mix is required that is not
included within a mix program. The combination of sev-
eral free mixes provides arange of options to satisfy every
requirement. Ultimately, the software may be programmed
at will in this way, Many of the following examples may
also be programmed using a mix program, but whenever
a mix program does not provide a particular function, that
function may then be programmed using the freely pro-
grammable mixes.

Please remember that in principal the freely program-
mable mixes are always programmed PRIOR to the mix
programs. The servos should be connected to the re-
ceiver in the normal sequence, depending on the mix
program being used.

Freely programmable mixes in double mix
functions

When flying a delta, we require aileron to be mixed to
elevator and elevator to be mixed to aileron. Call up the
mix PMX1 and activate on the MIX line using 'ACT",
Enter figure '0' following the SW statement, which in this
case means that the mix is switched ON at all times.

Place the cursor on MAST (master). Enter the AIL (ai-
leron) function. Move the cursorto SLAV (slave) and enter
the ELE (elevator) funclion. Whenever the aileron is
activated now, the elevator will be 'locked in'.

Place the cursor onthe RATE line to set the deflections of
the 'slave’ function separately for each side. Move the
master function (aileron) joystick from one side to the
other to control the cursor from one side of the aileron
deflectiontothe other. Since the mix ratio is equaloneach
side of the aileron deflection, program 100% for both.
Determine, onihe TRIM line, whether or notto activate the
stick trims, by programming ON here. There is no need to
enter any offset position since all functions mixed are seff
neutralising.

Call up PMX2 and activate the mix on the MIX line with
‘ACT.

Again, enter figure '0’ following the SW statement. Place
the cursor on MAST (master) and enter the ELE function
{elevator). Now move the cursor to SLAV (slave) and
enter the AlL function (aileron). Whenever the elevator is
activated now, the ailerons will be locked in.

Place the cursor on the RATE line to set the deflections of
the slave function for either side of neutral. Activate the
master function {elevator) joystick from one side to the
other to control the cursor from one side of the deflection
to the other. Since the mix ratio is to be equalfor each side
of the elevator's deflection, program 100% for both.

Once again, program ON on the TRIM line. There is no
need for any offset point.
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Practical tips

This completes the programming of the delta mix. Alithat
remains is to programthe appropriate mix directions using
+-' 0 that the surfaces deflect in opposite directions
when an aileron command is given, but move inthe same
direction when elevator is given.

Combination of free-program mixes
(XON/YON function)

This function is used to program several mixes ‘one after
the other'. The following principle of the process will
explain the function:

Mixes 1-6 are arranged in a definite priority, L.e. these
mixes can only be programmed in a sequence corre-
sponding to this priority. Mix No. 1 should be pro-
grammed before all others. Next is Mix No 2, mix No
3 etc.

Therefore, if several mixes are to be linked, the user must
consider which mix to program first with PMX 1 and which
mix is to follow in sequence.

This process is governed by the following:

PMX1 must be programmed so that the slave in that
mix will be the master for other mixes. L.ocked in
mixes have priority overany two P-Mixes programmed
as double mixes.

The above can best be explained with an example:
Aglider's V-Tail is to be programmed with freely program-
mable mixes. The rudder is also to be locked in when the
ailerons are operated (combi switch)

This involves the follpwing mixes: elevator= rudder
rudder = elevator
aileron = rudder

The two mixes - elevator=rudder and rudder=elevator -
are intended to act as double mixes for the V-tail. The
slave function of the aileron=rudder mix is used to act as
the master function of the rudder=selevator mix. The re-
sulting priority of mixes, therefore, is as follows:

PMX1: aileron=rudder
double mix: PMX2: elevator=rudder
PMX3: rudder=elevator

Program and activate the mixes in this order. A switch
must be programmed for the aileron=srudder mix (combi
switch), since this mix is to be operated by a switch. To link
this mix {PMX1) with the next mix, use the YON function
toplace an arrow afterthe SLAV:RUD, i.e. the linkwiththe
following mixes will start with this function.

With the XON function, place an arrow in front of RUD in
the rudder=elevator mix onthe MAST line - thus defining
the latter as the mix to receive information from PMX1.
This process is shown by the following diagram:

[aileron=srudder |=>  lelevator=srudder
rudder=elevator

Each mix is enclosed in a box and the link is indicated by
the XON function and YON function arrows.
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With a combination of mixes all kinds of seemingly impos-
sible mixes are now available. Since the freely program-
mable mixes are available in addition to each mix pro-
gram, the number of functions is almost endless.

Freely programmable mixes -
Further examples:

The retracts are normally operated by a slider control. It
would be better, however, to operate them from a switch
since only two setting (UP and DOWN) are required for
operation.

Call up a mix (PMX1) and activate (MiX ACT). Switch No
1 is programmed as the mix switch (SW) and a switch for
operating the retracts is connected to the EXT.SWITCH
socket 1. The channel 5 slider is identified with GER.
Therefore GER (channel 5 slider) is programmed as both
'master’ and 'slave’ function. On the RATE line, program
the values -100% to +100% {when operating the slider
control, the cursor jumps from one side of neutral o the
other). For programming the offset position, the retract
slider control must be moved to the position where the
undercarriage is DOWN. Store the position with 'SET' and
this point is now programmed as the offset point. Return
the slider to the retracted position.

If when the programmed mix switch (no 1) is used the
retractable undercarriage remains stationery, program
the opposite position of the slider control as the offset
point. One of the two setting values (RATE 100%) must
now be programmed with another sign using '+/-'.

The slider control must always remain in the opposite
position to the ofiset point so the switch operates the mix
ON and OFF.
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Function tables

+ Standard functions

Mix program GLIDER 5

Function table

NO. NAME ABBR.
02 TIMER SET TIM No. Function Abbr. | Master |Slave [Switch|Trimmer
03 TACHO METER TACO Ch. | Ch.
04 DATA TRANSFER TRAN 09 | MIXSWITCH SEL.  { MxSW
05 SERVO SERV 50 | MIX TRIMMER MxVR
07 AFR MCDE AFRm 70 | MIX VR SELECT MxVR
08 COPY COPY 511 SUB TRIM SBTr
09 MIX SWITCH SELECT MxSW 56 | AILERON DIFF DIFF 1 7 X
10 MODEL NAME NAME 57 | V-TAIL VTAL| 2,4 4,2
11 MODEL SELECT MODL 61 | AIRBRAKE-ELEV ABRK 3 2 X X
12 REVERSE REVR 62 | ELEVATOR TRIM ETRM 2 X X
13 MIXING TYPE MxTY 72| BUTTERFLY BUTT}: F-8 1781 X
14 ATV ATV 731 BUTT-ELEVATOR |BUTm| F-6 2
15 AFR AFR 74 | SPEEDFLAP TRIM | SPTr 56 X
16 EXPONTR AFR 75 | BRAKE-FL.-SPFLP { BFLP 8 56
21 FUNCTION CHANGE FUNC 75 | BRAKE-FL.-ELEV BFLP 8 2 X X
22 FAIL SAFE F/S 75 | BRAKE-FL.-AILE BFLP 8 1,7
23 BATTERY FAIL SAFE BF/S - 76 | AILE-SPEEDFLP AlLE 1 5,6
27 MULTI MULT 77 | ELEV-BRAKEFLP ELEV 2 8 X X
28 PARAMETER PARA
29 TRIM RATE RATE
30 TRIM MEMORY MEMO
32 RESET RSET
40 PROGRAMMABLE MIX PMX1
41 PROGRAMMABLE MiX PMX2
42 PROGRAMMABLE MIX PMX3 -
a3 PROGRAMMABLE MIX FhiXa Mix program GLIDER 4
44 PROGRAMMABLE MIX PMX5 Function table
45 PROGRAMMABLE MIX PMX8
No. Function Abbr. |Master| Slave Bwitch|Trimmer
Ch. | Ch.
09 | MIX SWITCH SEL. | MxSW
n 50 | MIX TRIMMER MxVR
Mix program GLIDER 2 79 [MXVASELECT [ WA
Function table 51 | SUB TRIM SBTr
56 { AILERON DIFF DiFF 1 7 X
67 | V-TAIL VTAL 2,4 42
No. Functicn Abbr.| Master| Stave | Switch|Trimmer 61 | AIRBRAKE-ELEV ABRK 3 2 X X
Ch. | Ch. 62 | TRIM-1 TRM1 1,7,258 X X
09 | MIX SWITCH SEL. | MxSW, 83 | TRIM-2 TRM2 17258 X X
50 1 MIX TRIMMER MxVR 66 | NEUTRAL TRIM NTRM 1,758 Xx4
791 MIX VR SELECT MxVR 72 {BUTTERFLY BUTT| F6 | 1,78 | X
51§ SUB TRIM SBTr 73 |BUTT-ELEVATOR | BUTm| F-6 2
56 { AILERON DIFF DIFF 1 7 X 74 | SPEEDFLAP TRIM | SPTr 58 X
571 V-TAIL VTAL| 24 4,2 75 | BRAKE-FL.-ELEV BFLP 5 2 X X
61 | AIRBRAKE-ELEV ABRK 3 2 X X 75 | BRAKE-FL.-AILE BFLP 5 1,7
62 | ELEVATOR TRIM ETRM] 2 X X 76 | AILE-RUDDER AILE 1 4 X X
85 | FLAPPERCN FLPR| 15 1,5 76 | AILE-SPEEDFLP AILE 1 5,6
75 | FLAPPERON ELEV | FLMx 5 2 X X 77 | ELEV-BRAKEFLP ELEV 2 5,6 X X
76 | AILE-RUDDER AlLE 1 4 X X
77 | ELEV-FLAPPERON | ELEV 2 1,5 X X
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Function tables

Mix program ACRO

Function table

No. Function Abbr. | Master| Slave |Switch]Trimmer
Ch. | Ch, :

09 [ MIX SWITCH SEL. | MxSW

50 | MIX TRIMMER MxVR

79 | MIX VR SELECT MxVR

51| SUB TRIM SBTr

56 | AILERON DIFF DIFF 1 7 X

57 | RUDDER-AILE RUDD| 4 1

59 | ELEVON ELVN 1,2 1.2

61| IDLE UP IDLE 3 X X

62 ] SNAP ROLL SNAP 1,24 X X

65| FLAPPERON FLPR| 1,5 1,5

70 | PITCH MIX PIT 3 3,8 X Xx2

72 | AILVAITOR ALVT 1 2,5

75 | FLAPPERON-ELEV | FLMx 5 2 X X

76 | AILE-RUDDER AlLE 1 4 X X

77 { ELEV-FLAPERON | ELEV 2 1,5 X X

Repair and service

For optimum repair and service speed, please observe
the foliowing:

1. Only send the radio system - not the entire model.

2. Charge the batteries fully prior to despatch to the
service centre.,

3. Ensure that all parts are securely packed - return the
radio in its original packing if possible.

4. The fewer the parts sent, the quicker and simpler the
repairs will be,

5. Always enclose a brief, precise description of the
defects to save time and money in locating the fauit.

6. Always enclose a list of the parts sent and a return
name and address.

124

Mix program HELI

Function table

No. Function Abbr. [Mastet]| Sfave [Switch Trimmer
Ch. | ch.

09 | MIX SWITCHSEL. | MxSW

50 | MIX TRIMMER MTRM

79 | MIX VR SELECT MxVR

51 § REVO MIX REVO | 6 4 Xx2

52 | HOVER THROTTLE] THOV 3 X

53 | PITCH HOVER PHOV 5 X

54 | THROTTLE CURVE| TCrv | 3 3 X
THR.CRVIDUP1 | TCrv X

§6 | THROTTLE HOLD | HOLD 3 X X

57 | PITCH CURVE NOR| PCrv 3 6
FIT.CRVID UP1 PCrv X
PIT.CRVID UP2 PCrv X
PIT.CRV HOLD PCrv X
NORMAL LO PITCH[ PCrv X
NORMAL HI PITCH | PCrv X
D UP1 LO PITCH PCrv X
ID UP1 HI PITCH PCrv X
ID UP2 LO PITCH PCrv X
ID UP2 HI PITCH PCrv X
HOLD LO PITCH PCrv X
HOLD HI PITCH PCrv X
FLY INVERTED ' 124 % X
INVERT.PIT.HI PCrv 1 X
INVERT.PIT.LO PCrv 1 X

5% { OFFSET MIX OFST 1,24

60 | SWASH MODE SWSH

68 | HOVER OFFSET HVOF

69 | SWASH-MIX swMmx [ 1,2 3

69 | SWASH-MIX SWSH| 1,2 | 1.2

72 [ GYRO MiX GYRO| 4 5

73 | ACCELER MIX ACCE | 8 4

74| RUDDERTOTHR | RD-T | 4 3 X




Servo horns

Both the horn and the servo output shaft are splined to
enable mechanical changes of the servo neutral position.

Setting the neutral position:

Remove the horn fixing screw, lift off the horn and re-fitin
the required neutral position. Re-fit the fixing screw.

Effect:
Forthe smallest possible adjustment 1o the RIGHT (3.6%),

arm 2 of the four armed horn must be placed nearest to the
baseline A, so that arm 3 is adjusted by 7.2° and arm 4 by

, Baseline A

10.8°. For the smallest possible adjustment to the LEFT,
arm 4 must be placed on the next position to baseline A.

Divisions:

The output shaft and cutput horn are divided into 25
segments. Therefore, any change of setting equals 360°/
25 = 14.4°persegment. The minimum adjustment depends
on the number of lever arms. For a 4 armed lever, this
adjustment amounts to 360°/ (25 x 4) = 3.6°, fora 6 armed
lever this equals 2.4°. Arm 2 can be moved by 2.4° to the
right, arm 3 by 4.8° to the right, arm 6 by 2.4°to the left, arm
5 by 4.8° to the left, arm 4 by 7.2° to the left and right.

Currently available servo horns

Horn A
{(FSH-6X)

Horn B
(FSH-63)

Hom C
(FSH-6R}

Horn D
{FSH-8W)
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~ General information

By choosing the Futaba FC-28 system, you have selected a high quality radio with the largest range of options andfeatures
available. Alt components are manufactured to the highest standards and designed for ease of use. The system will satisfy
even the most demanding expert. In this handbook you find examples and programming hints to enable you to learn the
programming system and obtain the best results from your new radio. Please read this manual ca refully and take yourtime
to understand each programming stage. Once familiarised, adjustments and programming new models will be simple -
with no further reference to this manual necessary.

NOTE: When learning how to use this system, it is important that you do not leave the module fitted if the aerial is left
retracted whiist going through lengthy "experimental’ programs.

We wish you continued pleasure and success with your new FC-28 system.
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General information

Standard functions

Function {No. and abbr.)
System display

Model select

Model name, pilot's name
Code number

Parameters (basic settings)
Function sequence

Timer

Data transfer

Servo display

Servo reverse

Selecting a mix program
Adjustable travel volume
Servo control characteristics
Exponential, VTR control
Fail-safe

Battery fail-safe

Multi prop/switch program
Trimrate

Trim memory

Data reset

Freely programmable mixers
Tachometer

HELI! functions

Function (No. and abbr.)
Selection of mix switches
Selection of mix trims
Pitch=tail rotor mix (revo mix)
Hovering throttle

Hovering pitch

9 point throttle curve

Throttle hold

9 point pitch curve

{7 Function summary

Aileron, elevator and rudder offset

fornormal, idle up 1, 2 and hold (59, OFST).............

Swashplate type
Hovering offset
Swashplate mixing
Swashplatessthrottle mix
Gyro mix {fade out)
Acceleration mix

- Rudder=sthrottle mix

/" AFR mode

Copying flight modes

Page

(010 FT 19
(11, MODL) ............ 20
(10, NAME) ............ 21
(28, PARA) ........... 21
(21, EUNC) .......... 22
(02, TIMR) ............. 27
(04, TRAN) oo, 9
(05, SERV) ......... 27
(12, REVR) ..oconn.n... 23
(13, MXTY) .............30
(14, ATV) oo 23
(15, AFR) ... 23
(16, EXP, VTR).......24
(22, F/S) ......... 24 - 25
(23, B-F/S) .ooocec..... 25
(27, MULT) ..coeee.e... 25
(29, TRIM) ............. 26
(30, TRIM) ............. 26
(32, RSET) .....26 - 27
(40-45, PMX1) .......27
(03, TACO) ..o 27
Page

(09, MXSW)............ 69
(79, MxVR) ......... .70
(51, REVO) ............ 70
(52, THOV) ..o 71
(53, PHOV) ........... 71
(54, TCIV) oo 72
(56, HOLD} ........... 72
(57, PCIV) coooooe..... 73
74

(60, SWSH) ........... 74
(68, HVOF) ............ 74
(69, SWMX).......... 75
(69, SWMX)............ 75
(72, GYRO) .o 75
(73, ACCE) ........... 76
(74, RD-T) eovveerrevenn. 76
{07, AFRM) ............ 77
(08, COPY) ............80
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Mix functions

Page

Mix
prog. | Function {No.)
All Mix trimmer function (50, MTRM) ............... 36
All Sub trim (51, SBTI) .eeceeereeeeer e recrenee 37
All Aileron differential {56, DIFF) ..........cc...c...... 37
G5,4,2| V-Tail mixer (67, VTAL) ..ccccoovvvrneicreecennen 38
Acro | Aileron-rudder mix (57, RUDD) .....cccce...e. 63
Acro | Delta mixer (52, ELVN) ..o 67
G5,4,2 Airbrake-elevator mix (61, ABRK) ............... 38
Acro  |ldie (61, IDLE) ..., 65
(5,4,2 Elevator trim 1 and 2 (62, ETRM) .............. 39
G4 Trim program 1 +2, Aileron-elevator-

speedflap (62 + 63, TRM1+2) ..oceniiiineee 48
Acro [ Snap roll (62, SNAP) ..cvvcien e, 63
G2, Ac| Flaperon mix (speedflap-aileron)

(65, FLPR) cooi e e 57
G4 Neutral trim for ailerons and speedflaps

(B8, NTRM)..ooiiioriirceerceerecrrnnr e e 49
Acro | Propeller pitch mixing (70, PIT)) .ceeveeeeneeeeees 65
G54 | Butterfly mixer (72, BUTTY .verrvrreireee 39
Acro | Ailvator , elevator-aileron mix (72,ALVT).....65
G5.,4 | Butterfly-elevator mix {73, BUTM) ............. 40
G5,4 | Speed flap trim (74,SFLP) .o 40
G5 Brake flap mix (AIL-ELE-SFLP) {75,BFLP) .41
G4 Speed flap mix (AlL, ELE) {75, SFLP) ........ 50
G2,Ac | Flaperon-elevator mix (75, FLMx) ............... 58
G5,4 | Aileron mix (combi mix - aileron-rudder)

(76, AILE) wevreeeeeercee e eevesseenens 42 +51
G2,Ac | Alleron mix (combi switch) (76, AILE) ...59+66
(5,4 | Elevator mix (ELE-Speed flap-Brake flap)

(77, ELEV) oot 43
G2,Ac | Elevator mix (ELE-flaperon) (76, ELEV) .....59
All Selection of mix trimmers (79, MxVR)......... 36
All AFR mode -manual/auto (07, AFRm).......... 77
All Flight mode copy (08, COPY) e 80
All Selection of mix switches (MxSW) .............. 36




Abbreviations

Abbreviation - English -~ Abbreviation
2ndAIL- . Secand aileron (differential) LD
8rd AlL Third aileron "MANU
AthAIL. = Fourth aileron - L MAST
5SRV " 5Servos -, .. - FMEMO
ABOR Abort R ‘ _;MIX TYPE
ABRK - Airbrake * MODE
ABRK mix: Airbrake mix - C ~MODL
ABRK-ELEV Air brake - elevator mix " TMODL2
ACCE: Acceleration mix . MTRM
ACRO Aerobatic {nix program) MULT -
ACT, act . Aclive - . MxSW
AFRm o ‘ AFRmode -7 = T MxTY
& AILE-RUDD : .. Aileron-rudder-rix. ) 47 MxVR
- AILE-SFLP. - - Aileren-speedtlap mix "NAME
CAILE-DIFF . .. Aileron dlfferentlal NORM, NOR
AL, ALE & 7 Aileron ) _ NO.
ALVT Ailevator = L, - NTRM
ANLG Analog ‘. N-R
ATL Ad]ustable throttie limit ’ OFF
ATV - Adjustable travel velume . ofs
- AU .. Automatic . . . Co . OFST
- BAUD RATE . Transmlsswn rate (baud) - . ON
CUBFLPT Brake flaps = - . PARA
e BRLGP-ALE: -, Brake llap-aileron mix "PCM
..,BFL,_P ELE«,V, Brake flap- elevator mix PCrv
O BFLP-S?L Brake flap-speed flap mix PHOV
“HBFIS Battery failsafe _PIT
BLADE‘, Propeller blade - . PMX1-6
< BUTT o5 i Butterfly function . : POINT
BUTT- ELEV Butterfly-elevator mix- . : POSI
a B . Butterfly mixing R ’ ‘-PPM
Channel -+ -~ - . :RATE
Clear . s P RD-T
Cancel .~ . RECI .
"Securily code. number R REVO .
Copy h .= REVRREV -
Delay 5 o R Y- RSET, RES
Differential - . RUDD AILE e
.~ Digital ..+ RUDD RUD "
.. Distance {flight mode) ‘ CORX e e
. % [ Down. ‘ : - R- N o
7 Dualrate, ‘ R RIGH._
CoEdit : R
. Elevatortrim . ‘ 7 SBT .
Elevator = ; . SELE " © .
ELEV-BFLP ~ Elevator-brake flap mix SERV -
ELEV-FLPR I ... Elevator-flaperon mix SET _
- ELEV-SFLP- i 009, 00 Elevator-speed flap mix SFLP-AlLE- ©-:*
ELVN, | Elevons - - SFLP-ELEV
T ENTR CEntert .. SLAV.
ETRM - Eievatontrlm ~ SMix
.. FAILED - Failed:-. o7 SNAP
FLIG Flight (normal fiight mode} SPED
FLMx ‘ ' Flap mix® L SPTr
- FLPR-ELEV- »ovr - - - Flaperon-elevator mix b0 STAR
FLPRN . " Flaperon 8w
. FLPR-MIX Flaperon mix Co SWMx
- FUNC i, Function change - ‘ SWSH
func,FNC,FUNG Function ’ L TACO -
FUNCTION CALL " Function call mode - ) TCrv
F/s s Failsafe THOV
“GLID Glider . THR FNC
GYRO Gyro sensitivity T THR-POS
HELL Helicopter THR,THRO
HOLD Throttle hold e TIMR
HOVER Hover ' " ‘ TRAINER
HVOF " Hovering offset  * ‘ TRAN
H, HI High : ; TRIM - 0 o
IDLE-UP Idie up i ¥ o TRIM-MEMO
IDL,IDLE Idle - ™ .
INH, inh Inhibit i PR : TYPE - :
INV,INVERT . Inverted ! .. JUSER
L ‘Left v uup -
LAND Landing (flight mode} C VTAL
L LO Low : VTR
WING TYPE
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English

Left/down
Manual

Master function
Memory

Mix type

Mode

- Model select

Model 2

Mix trimmer

Multi channel

Mix switch

Mix type

Mix trimmer

Name set

Normal

Number

Neéutral trim

Nick-roll {ele-ail)

Off .

Offset

Offset mix

On

Parameter ]
Pulse code modulation
Pitch Curve

Hovering pitch

Pitch ..

Free[y programmable mix 1-6
Point

Position

Pulse position modulation
Rate

Rudder-throttle mix
Receiver

Revolution mix {revo mix)
Reverse

Data reset
Rudder-aileron mix

‘Rudder

Receiver

‘Roll-nick {aileron-elevator)

Right

"RightUp

Sub trim
Select
Servo
Setting

‘Speed flap-aileron mix

Speed flap-elevator mix
Slave .

Special mix

Snap roll

Speed (flight mode)
Speed flap trim
Start (flight mode)
Switch

Swashplate mix (rotanon)
Shashplate
Tachometer
Throtile curve
Hovering throttle
Thirotile function
Throttle position
Throttle

Timer

Trainer

Data transfer

Trim rate-

Trim memeory
Transmitter

Type -

User

Up -

V-Tail
Variable trace ratio
Wing type





