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Variable fl ap settings in each fl ight phase using 
one of the two INC / DEC buttons,
then you can select a single transmitter control to 
vary the basic settings of all eight wing fl aps simulta-
neously, separately for each fl ight phase.
To achieve this you should fi rst move to the menu …

»Control adjust« (page 78)

… where you assign the same INC / DEC button to 
the inputs 5, 6 AND 7 – for example CONTROL 5 – 
in each fl ight phase, and at the same time reduce the 
travel to around 50% or even less, as this provides 
very fi ne adjustment of the fl ap trim. It is also possib-
le to fi ne-tune the throws of the individual fl ap pairs in 
one menu by entering different travel settings:

 
«Normal »  

ASY ASYSYM

0% 0.0 0.0
0%

0%

+25% +25%
+25% +25%

+100%+100%

0.0 0.0
0.0 0.0
0.0 0.0

SEL SEL

0%

�
� SYM

Cnt.  5 +25% +25%

–time+offset

Cnt.  5
Cnt.  5

Input
Input
Input
Input free

–travel+

5
6
7
8

Notes:
• Of course, a possible alternative is to use one of 

the switches or side-mounted proportional con-
trols, but please note that their positions are not 
stored separately for each fl ight phase – in con-
trast to the two INC / DEC buttons CONTROL 5 
and 6.

• If you prefer to use a switch, set the “deviation” 
from the offset point SYMmetrically or ASYmetri-
cally in the “-travel+” column.

Flap compensation when an elevator command is 
given
If you fl ight-test the model and discover that elevator 
trim correction is required when the fl aps are raised 
or lowered, this can be set up in the menu ...

»Wing mixers« (page 110)

SYM�
�

=>
0%

0%0%
ASY«Normal  »

2–>4
6–>3

W I N G   M I X E R S
Multi-flap  menu
Brake  settings
Aileron
Flaps

rudder
elevator

… where you select the “Flap 6 � 3 elevator” line 
and enter a suitable value for each fl ight phase. If you 
have assigned the same transmitter control to the in-
puts 5, 6 and 7 – as described above – then all eight 
wing fl aps will move simultaneously, while the eleva-
tor will follow the movement according to the set mi-
xer ratio.

Flap movement when elevator commands are gi-
ven
The fl aps can be set up to defl ect when the eleva-
tor stick is moved; this function increases the model’s 
agility around the lateral axis, and is normally used 
only when the model is fl ying fast. The mixer is set up 
in the “Multi-fl ap menu” of the menu … 

»Wing mixers« (page 110)

  +100% 

Diff. 0% 
0%

0% +100%+100%
0% 0% 0% 0% 

SYM ASY ASY�
�

  +100% 

0% +100%+100%
0% 0% 

«Normal  »
ASY SYM SYM

AILE FLAP FL2

+75% +50%

0% 0%
0% 0%

+50%+75%
AI

Ail–tr

FL.pos 
FL

El–>Fl

… where you enter the appropriate values in the “El-> 
Fl” line, separately for each fl ight phase. The fl aps are 
usually set to defl ect in the opposite direction to the 
elevator. This mixer causes the two fl ap pairs (servos 
6 + 7 and 9 + 10) to defl ect in parallel in accordance 
with the set mixer ratio, while the ailerons (servos 2 + 
5) also follow this movement.

We will now set up the two inboard fl ap servos (ser-
vos 11 + 12) to follow the movement of the other wing 
fl aps; this is achieved in the menu …

»Free mixers« (page 135)

Tr =>

EL

SEL SEL

AI 12
7 11

�
� SEL

=>
11 =>

?? ?? - - - -

1
2
3
4

LinearMIX

type

LinearMIX
LinearMIX
LinearMIX

from to Adjust

… where we invoke an “EL � 11” mixer.
Provided that the dual mixer is already set up, as de-
scribed on page 184, the effect of this mixer is to cau-
se the inboard fl aps to follow the travel of the other 
wing fl aps when an elevator command is given.
On the second page of the display a mixer input 
should be entered to suit the model and the fl ight 
phase.
We want this mixer – in our example LinearMIX 3 – to 
work in a fl ight phase specifi c manner, and to this end 
we must move to the menu …

»MIX active in phase« (page 142)

SEL«Normal  »�
�

AI 12
7 11

EL 11
????

LinearMIX
M I X   A C T I V   I N   P H A S E

yes
LinearMIX
LinearMIX
LinearMIX

yes

yes
no

1
2

4
3

… and defi ne the fl ight phases in which the mixer 
is to be active (“yes”) and those in which it is to be 
disabled (“no”). This requires you to switch between 
the fl ight phases and set the mixer to “yes” or “no” ac-
cordingly for each phase.
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Brake settings

Note:
The “Brake settings” menu is switched “off” if you en-
tered “Motor on C1 forward / back” in the »Model 
type« menu (see page 70), and leave “yes” for the 
currently active fl ight phase in the “Motor” column of 
the »Phase settings« menu (see page 100). You may 
therefore need to switch fl ight phases.

In the “Brake settings” sub-menu of the »Wing mi-
xers« menu you can set up a braking system which 
causes the ailerons 2 + 5 to defl ect up, and the fl ap 
pairs “FLAP” (6 + 7) and “FL2” (9 + 10) to defl ect 
down, while elevator trim is applied (if necessary) to 
maintain the correct fl ight attitude (see page 120).
You can control the braking system using the C1 stick. 
However, the mixer neutral point (offset) of the brake 
system must be adjusted appropriately. This is carried 
out in the menu …

»Model type« (page 70)

SEL

Offset +90%

�
�

2 AIL   4 FL
Normal

STO

M O D E L T Y P E

Tail  type
Aileron/camber  flaps
Brake Input 1

Motor  on  C1 None

… where you need to select the “Brake” line. Move 
the C1 stick to the position at which the airbrake mi-
xer is to be triggered – normally just before the for-
ward end-point – then select STO and confi rm the 
trigger point with a brief press on the rotary control.
If you now move the C1 stick towards the pilot beyond 
this point, all the brake system mixers will respond in 
accordance with the corresponding mixer ratio. Below 
this point the mixer is inactive, which means that you 
can also select a “dead zone”.
To make the inboard fl aps 11 + 12 follow this move-

ment, you need to set up a further free mixer: “C1 � 
11”.

Tr =>

EL

SEL SEL

AI 12
7 11

�
� SEL

=>
11

C1 11
=>
=>

1
2
3
4

LinearMIX

type

LinearMIX
LinearMIX
LinearMIX

from to Adjust

This mixer causes the inboard fl aps to follow in the 
same direction, refl ecting the position of the C1 stick.
Ideally the neutral point of this mixer should be loca-
ted at the position on the C1 stick travel which you 
earlier defi ned as the offset point in the “Brake” line of 
the »Model type« menu (see left-hand column).

11

+50% 0% +90%

O
U

T
P

U
T

+

10
0

STOASYSYM CLR

C1

Offset

4Linear MIX

Mix  input

Now move the C1 stick in the direction of “Brakes ex-
tended”, and use ASY to set the required down-tra-
vel. However, it is important to ensure that the servos 
don’t strike their end-stops. Make use of the “Travel li-
mit” line of the »Servo adjustment« menu if neces-
sary.
You may also wish to adjust the control characteri-
stics of the C1 stick using the »Channel 1 curve« 
menu.
If your model features additional (conventional) air-
brakes or spoilers, and if your receiver still has Output 
1 free, you can control them using the C1 stick simply 
by connecting the airbrake servo to receiver output 1.
However, if the left and right airbrakes are actuated by 
two separate servos instead of one, then receiver out-
put 8 should still be available for connecting the se-
cond airbrake servo. In this case program the link to 

the second airbrake servos as described in the sec-
tion entitled “Servos running in parallel” on page 172.

Reduction of aileron and fl ap differential 
(servos 2 + 5, 6 + 7 and 9 + 10)
It may prove to be necessary to reduce the degree of 
aileron differential which you have already program-
med, in order to improve aileron response when the 
“crow” brake system is deployed as described above.
To do this select “Differential reduction” in the “Brake 
settings” section of the »Wing mixers« menu: this re-
duces the degree of aileron differential when the crow 
brake setting is invoked using the C1 stick; the diffe-
rential reduction increases progressively as the stick 
is advanced; see page 119 for more details.

Aileron differential for the inboard fl aps 
(servos 11 + 12)
Differential travel for the supplementary wing fl aps 
11 + 12 when used as ailerons can be set up in the 
»Dual mixers« menu; see earlier.
However, it is not possible to set differential reduction 
for the wing fl aps 11 + 12. In this case the travel of 
the inboard fl aps is usually very small, so differential 
reduction is not strictly necessary.
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Delta / fl ying wing model aircraft

On page 158, where the section on fi xed-wing mo-
del programming starts, you will fi nd general notes re-
garding the procedure for installing and setting up the 
RC system in a model, and – of course – this also ap-
plies to deltas and fl ying wings. The information on 
test-fl ying and refi ning the settings is also relevant, in-
cluding the section on programming fl ight phases.

In their characteristic shape and geometry, deltas and 
fl ying wings differ very clearly from “normal” models 
even at fi rst sight, but the differences in the servo ar-
rangement required are rather more subtle. The “clas-
sic” model delta or fl ying wing generally has only two 
control surfaces, which act both as ailerons (moving 
in opposite directions) and as elevators (moving in the 
same direction), in a similar way to the superimposed 
rudder / elevator functions of a V-tail.
More recent designs tend to be more complex; one 
(or two) inboard control surfaces may be set up to act 
purely as elevators, while the outboard ailerons also 
act as elevators, but to a reduced extent. If a fl ying 
wing has four or even six wing control surfaces, it is 
certainly feasible nowadays to set them up with cam-
ber-changing fl ap functions and / or even a butterfl y 
(crow) system. However, the servos for all these mo-
del confi gurations must be connected to the receiver 
as follows (see also page 37):

Please also read the notes on operating six-fl ap 
wings with PCM20 and SPCM20 receivers on pages 
39 and 137.

In accordance with the receiver output sequence, the 
fi rst step here is to move to the menu ...

»Model type« (page 70)

SEL

Offset +100%

�
�

2 AIL4 WK
Delt / f l .wing

M O D E L T Y P E

Tail  type
Aileron/camber  flaps
Brake Input 1

Motor  on  C1 None

… and select the following settings:
“Motor on C1” “none” or “Throttle min forward / back”
“Tail”:  “Delt/fl .wing”
“Aileron / camber fl aps”: 
  “2AIL” (appears automatically)
  If necessary, expand the “2 AIL” entry 

by one, two or four camber-changing 
fl aps (“1 FL”, “2 FL” or “4 FL”).

“Brake”:  can be ignored; it is only of interest if 
the model is a delta or fl ying wing of 
the “2 AIL   1 / 2 / 4 FL” type. In this 
case see the section entitled “Brake” 

on page 71.
The primary function of these settings is to defi ne the 
range of “wing mixers” which the software will offer. To 
cater for all the variants, the following section discus-
ses the options separately for two-fl ap and multi-fl ap 
models:

Delta / fl ying wing of the “2AIL” type

SEL

Offset +100%

�
�

2 AIL
Del t / f l .wing

M O D E L T Y P E

Tail  type
Aileron/camber  flaps
Brake Input 1

Motor  on  C1 None

If you retain the standard “2AIL” setting in the “Aile-
rons / camber fl aps” line, the software automatical-
ly mixes the elevator and ailerons in the correct man-
ner, including the trim function. In this case the mixer 
ratios can be adjusted by varying the Dual Rate set-
tings in the »Dual Rate / Exponential« menu (see 
page 86).
It makes sense in any case to enter settings in the 
“Aileron 2 � 4 rudder” line of the menu …

»Wing mixers« (page 110)

… and you may wish to “play” a little with low differen-
tial values, but do take care, as differential can have 
unexpected effects on the handling characteristics of 
a fl ying wing.

SEL�
�

=>

+  50%
+  10%

2–>4

Brake  settings

Aileron rudder
Aileron  differential

W I N G   M I X E R S

Due to the unique characteristics of this type of mo-
del, differential settings other than very low values 
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Battery

Free, or aux. function

Right fl ap / elevator

Left fl ap / elevator

Free, or aux. function (e. g. right rudder) 

Rudder (or left rudder)

Right elevon

Left elevon

Airbrake or throttle or speed controller (elec-
tric model)

Batt

9
8
7
6
5
4
3
2
1

10
Free, or aux. function or left FL2 / elevator

Free, or aux. function or right FL2 / elevator

R
ec

ei
ve

r
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can result in unwanted moments which are very diffi -
cult to correct.

Delta / Flying wing of the “2 AIL   1 / 2 / 4 FL” type

SEL

Offset +100%

�
�

2 AIL   4 FL
Del t / f l .wing

M O D E L T Y P E

Tail  type
Aileron/camber  flaps
Brake Input 1

Motor  on  C1 None

In the case of deltas and fl ying wings with more than 
two wing fl aps it is possible to compensate for unwan-
ted moments more easily. For example, the “tipping” 
moment (= up-elevator effect) when ailerons are de-
fl ected up can be corrected by lowering the fl aps (= 
down-elevator effect) to the appropriate degree.
If you decide on a model of this type and have con-
nected the servos to the receiver sockets as stated 
in the table above, then the aileron function will work 
correctly for the two (outboard) aileron servos, but 
the elevator function of the two aileron servos and – if 
present – the (inboard) fl aps will not.
This is only achieved when you select “2AIL   1 / 2 / 4 
FL” in the “Multi-fl ap menu” of the menu …

»Wing mixers« (page 110)

  +100% +60% +30%
+60% +30% 

Diff. 0% 0% 0% 
0% 0% 

0% +100%

SYM�
�

  +100% 

0%
0% 

ASY SYM ASY ASY

+100% +100%+100%

SYM

0% 0% 0% 0% 0% 0% 
AILE FLAP FL2

AI
Ail–tr

Fl.pos
FL

El–>Fl

… where you set up the effect of the elevator control 
system on ailerons, fl aps and – if present – fl aps 2 in 
the “El->Fl” line.

Note:
Aileron trim can be set separately (see below), but 
the trim is transferred together with the set mixer va-
lue if the “El->Fl” mixer is employed.

The following settings vary widely from model to 
model. Please do not assume that the stated va-
lues will be correct for your particular design!
In the top line of this “Multi-fl ap menu” we can set the 
effect of the aileron stick on ailerons, fl aps and – if 
present – FL2, in a similar manner to a “normal” four-
fl ap or six-fl ap wing. However, the effect of the aileron 
trim on ailerons and fl aps is set in the “Ail-tr” line be-
low it.
The setting for differential travel is rather a delica-
te matter with this model type; we recommend that 
you do not set a value for differential at all unless you 
have considerable experience with this model type.
In the interests of safety, in the “�FL�” line you 
should change the default value of 100% in the 
“FLAP” column – and of “FL2” if present – to 0%:

  +100% +60% +30%
+60% +30% 

Diff. 0% 0% 0% 
0% 0% 

0% 0%
+55% +55% +55% +55% 

SYM�
�

  +100% 

0%
0% 

+55% +55% 

ASY SYM ASY ASY

0%

SYM
AILE FLAP FL2

0% 0%

AI
Ail–tr

Fl.pos
FL

El–>Fl

In the »Transmitter control adjust« menu the de-
fault setting for all inputs is “free”, which is perfectly 
safe. However, if you should assign a transmitter con-
trol in error at a later date, this setting will at least pre-
vent it having an unwanted effect.
We have already discussed the last line – “El->Fl” – in 
the previous section.

Many years ago the author operated a model delta 
using the mc-20 of the period, programmed (in prin-
ciple) exactly in this way, with the refi nement of a but-

terfl y (crow) landing aid – the latter exploiting the 
“Brake � aileron” and “Brake � fl ap” wing mixers to 
provide complete automatic compensation for pitch 
trim changes. In this case the term “ailerons” means 
the outboard wing control surfaces, and “fl ap” the in-
board pair of control surfaces.

To achieve this with the mx-24s you should move to 
the “Brake settings” menu of the menu …

»Wing mixers« (page 110)

FL2

–50% 0%
0% 0% 0% 

=>

�
�

+60%

 FLAPAILE

Crow
B R A K E   S E T T I N G S

Elevat.  curve
Diff.  reduct.

… and enter appropriate values in the “Crow” line for 
the ailerons (to be raised) and the “fl aps” (to be lowe-
red), then carry out adjustments so that the unwanted 
pitching moments cancel each other out, i. e. the mo-
del maintains a stable attitude. However, you must be 
careful to allow the wing fl aps suffi cient “scope” to act 
as elevators, i. e. do not use the whole of the servo 
travel for the crow settings alone.
You can safely ignore all the other settings in this 
menu.

Note:
The “Brake settings” menu is switched “off” if you en-
tered “Motor on C1 forward / back” in the »Model 
type« menu (see page 70), and leave “yes” for the 
currently active fl ight phase in the “Motor” column of 
the »Phase settings« menu (see page 100). You may 
therefore need to switch fl ight phases.

A modern sweptback fl ying wing can be operated in 
a similar way. Many of these models also feature in-
board and outboard control surfaces: the former for-
ward of the Centre of Gravity, the latter aft of it. De-
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fl ecting the inboard control surface(s) down increa-
ses lift and produces an up-elevator effect. Defl ec-
ting them up creates the opposite effect. In contrast, 
the outboard ailerons have the reverse effect: a down-
defl ection produces a down-elevator effect, and vice 
versa. In this case there are really no limits to what 
you can achieve with careful thought and the sophis-
ticated mixers included in the software of the mx-
24s. This could extend to setting up curve mixers 
which pass just a small degree of up / down travel to 
the outboard pair of control surfaces, and only then at 
fairly extreme stick travels. For his own model this wri-
ter uses a curve mixer defi ned by a total of four refe-
rence points, i. e.:

0%

O
U

T
P

U
T

-- +

10
0

1 2

EL 5

+33%
0%

Point

Curve  MIX  9

Input
Curve

off
Output

In this example the two reference points 1 and 2 are 
set to 0%, the left end-point to +60%, and the right 
end-point to -65%; the curve is then rounded off by 
pressing the ENTER button.
Please note that you should be extremely careful 
when setting differential travel with such a confi gurati-
on, regardless of the type of servo arrangement your 
model employs. This is because differential travels 
on a tail-less model tend to produce an asymmetrical 
elevator effect rather than the desired reduction in ad-
verse yaw. For this reason it is advisable to start with 
a differential setting of 0% – at least for the fi rst few 
fl ights. When you are familiar with the model and feel 
the need to experiment, it may then be feasible under 
certain circumstances to try differential settings devia-
ting from zero.
For larger models it may be advisable to install win-
glets fi tted with rudders, i. e. small vertical surfaces 
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at the wingtips. If these are actuated by two separa-
te servos, the rudder signal can very easily be “split” 
and differential applied by using one of the mixers in 
the menu ...

»Dual mixers« (page 144)

… with the second rudder servo connected to a free 
receiver output. In the case of a model with the “Del-
ta / fl ying wing” tail type, this might be receiver output 
“5”, which we will use in the following example:

Diff.
SEL         �

�

? ? ? ? 0%

SEL

? ? ? ? 0%

SEL

5 RU +75%
D U A L   M I X E R

Mixer 
Mixer
Mixer

1
2
3

The differential travel is necessary in this case, since 
the outside rudder turns through a larger radius than 
the inside rudder when the model is fl ying a turn; this 
is broadly analogous to the effect of front wheel toe-
in on a car.

Note:
This is the only possible method of programming dif-
ferential rudder travel!

You may also want both rudders to defl ect outwards 
when a braking system is operated using the C1 
stick, and this can be achieved by setting up a further 
“LinearMIX C1 � 5” mixer with a suitable travel set-
ting. The offset should be set to “forward” (+100%) or 
“back” (-100%) to suit your personal preference, but 
the C1 stick is usually at the forward end-point when 
the airbrakes are retracted, and the winglet rudders 
are required only to defl ect outwards proportionally 
when the brakes are extended.
Even though the default setting of all the inputs in 
the »Transmitter control adjust« menu is “free”, 
you should still move to the fl ight phase independent 
menu …

»MIX-only channel« (page 142)

… and, in the interests of safety, de-couple the 
“wrong” control function from the control channel to 
which the second servo is connected. In our example 
this means setting control channel 5 to “MIX only”:

1 2 3 5 6 7 8 9 11124 10

M I X   O N LY   C H A N N E L

MIXonly
normal
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F3A model aircraft

F3A models belong to the category of powered fi xed-
wing model aircraft designed for competition fl ying. 
They may be powered by an internal combustion en-
gine or an electric motor. Electric-powered models 
are eligible to fl y in the international F3A “pattern” 
class, where they are now fully competitive, as well as 
in the F5A electric aerobatic class.

On page 158, where the section on fi xed-wing mo-
del programming starts, you will fi nd general notes re-
garding the procedure for installing and setting up the 
RC system in a model, and – of course – this also ap-
plies to F3A models, and therefore does not need to 
be repeated at this point.
If F3A models are accurately built, they usually ex-
hibit fl ying characteristics which are almost comple-
tely neutral. The perfect aerobatic aircraft has a very 
smooth but precise control response, and any move-
ment around any one of its fl ight axes should not af-
fect the other axes.
F3A models are fl own using aileron, elevator and rud-
der controls, and the use of separate servos for each 
aileron is almost universal. The fl ying controls are 
complemented by control of motor power (throttle 
function) and in many cases a retractable undercar-
riage. As a result the servo assignment for channels 
1 to 5 is no different from the fi xed-wing models we 
have already described.
The auxiliary function “Retracts” is usually assigned 
to one of the auxiliary channels 6 to 9. Ideally the re-
tracts are operated using a channel switch without a 

centre detent. An optional “extra” – used only if ne-
cessary – is mixture adjustment control for the carbu-
rettor. This is generally controlled by one of the two 
INC / DEC buttons on the transmitter, connected to 
one of the auxiliary channels otherwise not in use.

When assigning functions to the auxiliary channels at 
the transmitter it is advisable to ensure that the cont-
rols required are within easy reach, since the advan-
ced aerobatic pilot has very little time to think about 
letting go of the sticks – especially when fl ying in 
competition conditions.

Programming
The basic programming of the transmitter has alrea-
dy been described in detail in the section starting on 
page 160 … 164, so this section concentrates on tips 
specifi c to F3A models.
In the menu …

»Servo adjustment« (page 74)

Servo 1 => 0% 100% 100% 150% 150%
Servo 2 => 0% 100% 100% 150% 150%
Servo 3 => 0% 100% 100% 150% 150%
Servo 4 => 0% 100% 100% 150% 150%

Rev
SEL SYM ASY SYM ASY         �

cent. –    travel + –    limit    +
SEL

… you can adjust the servo travels to suit your model. 

It has proved advisable to use at least 100% servo 
travel, as precision of control can be perceptibly bet-
ter if relatively large servo throws are employed. This 
should be borne in mind when building the model and 
designing the control surface linkages. Check the di-
rection of servo rotation, and take care to set the ser-
vo centres accurately at the mechanical level.
Any minor corrections required can be made in the 
3rd column of the »Servo adjustment« menu during 
the fi rst test-fl ights.
The next step is to select the menu …

»Model type« (page 70)

… and activate the idle trim for Channel 1 (normal-
ly “back”; i. e. full-throttle forward). The digital trim now 
works at the idle end of stick travel:

SEL

Offset +100%
2 AIL

�
�

Thr.  min back
Normal

M O D E L T Y P E

Tail  type
Aileron/camber  flaps
Brake Input 1

Motor  on  C1

The remaining settings can be left as shown in the il-
lustration.

Once you have test-fl own the model and trimmed 
it out carefully, we recommend that you reduce the 
trim travel for elevator and ailerons. The model then 
responds much more smoothly to any changes you 
make at the trim levers, and thereby avoids “over-trim-
ming” the model; with full trim travel a single trim in-
crement can have too powerful an effect: if the model 
tends to pull slightly to the left, one click of the trim 
causes it to pull right. The increment size of the digital 
trims can be altered in the menu …

»Stick mode« (page 76)

… where you simply reduce the number of trim incre-
ments in the “Trim.step” column.

Battery

Free, or aux. function (2nd EL servo)

Free, or aux. function (mixture adjustment)

Free, or aux. function (retracts)

Right aileron

Rudder

Elevator

Aileron or left aileron

Airbrake or throttle or speed controller 
(electric model)

Batt

9
8
7
6
5
4
3
2
1

10
Free, or aux. function

Free, or aux. function

R
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0.0s  0.0s
0.0s  0.0s
0.0s  0.0s

 SYM ASYSEL

global
global
global
global

4
2
2

0.0s  0.0s

�
�

Channel  1 
Aileron
Elevator
Rudder

Trim.stepTrim – time +
2

You may fi nd it necessary to assign transmitter cont-
rols to particular inputs to operate the retractable un-
dercarriage and carburettor mixture adjustment. This 
is carried out in the menu …

»Control adjust« (page 78) 

+100%

 
«normal »  

ASYSYM ASYSYM

0% +100% 0.0 0.0

Cnt.  5
4 0%

0%

+100%+100%
+100%+100%
+100%+100%

0.0 0.0
0.0 0.0
0.0 0.0

SEL

0%

�
� SEL

Input  5 free
Input  6
Input  7
Input  8 free

–travel+ –time+offset

… where you might decide to select an ON / OFF 
switch connected to Input 6 to operate the retracts, 
and one of the two INC / DEC buttons, e. g. CON-
TROL 5, connected to Input 7, for mixture adjust-
ment. You will need to adjust the travel of the transmit-
ter controls; they can also be reversed if necessary by 
setting negative travel values.

Note:
You may wish to set a time delay for the retracts, as 
this provides a more realistic retraction / extension 
speed, although this has no effect if you use the non-
proportional retract servo C713, Order No. 3887.

F3A models generally fl y at extremely high speeds, 
and respond very “solidly” to corrective movements 
of the servos. However, in competition fl ying it is vi-
tal that all abrupt control movements and corrections 
should be kept to a minimum, as the judges will inva-
riably notice any lack of smoothness and dock a few 
fl ight points, so it is advisable to set exponential cont-

rol characteristics on the stick functions.
Switch to the menu …

»Dual Rate/Exponential« (page 86)

Exponential values of around +30% on aileron, ele-
vator and rudder have proved to be a good star-
ting point, and you can set them in the right-hand co-
lumn of this menu using the rotary control. These va-
lues provide smooth, well-defi ned control of the typi-
cal F3A model.

100%
100%

 DUAL
 

SELSEL� � � � � � � � � ? �

100%
+30%
+30%

+30%

EXPO

Aileron
Elevator
Rudder

 

(Many experts use higher values; even up to +60% 
exponential.)

Since the response of (many) glowplug motors to the 
throttle stick is by no means truly linear, you may want 
to exploit the menu …

»Channel 1 curve« (page 90)

… to set what we might term a “bent”, i. e. non-linear, 
throttle curve. In particular, four-stroke engines with 
Roots superchargers, such as the OS Max FS 120, 
call for a steep rise in the curve at the bottom end 
of the speed range. However, you will need to expe-
riment to fi nd the perfect throttle curve. A typical C1 
control curve for the motor might look like this:

0%
0%

O
U

T
P

U
T

-- +

1

10
0

–50%

1

Input
Curve

on Point
Output

Channel  1  C U R V E

Only three reference points, namely -100% cont-
rol travel (= “L, low”), +100% travel (= “H, high”) and -

50% control travel (“1”) produce the curve shown in 
this screen-shot when rounded off.

Basic procedure:
1. Erase the reference point “1” which is present at 

the centre point in the basic software setting by 
moving the C1 stick to centre and pressing the 
CLEAR button at the side.

2. Now move the C1 stick – and with it the verti-
cal line in the graph – to around -50% travel, and 
briefl y press the rotary control.

3. To obtain the curve shape shown here, use the ro-
tary control to raise this reference point to about 
0% in the highlighted fi eld of the “Point” line.

4. Finally round off the curve by pressing the left-
hand ENTER button.

If you need to set additional reference points between 
the left (“L”) and right (“H”) ends of the curve, repeat 
steps 2 and 3 using the same procedure.
If you operate the radio control system in one of the 
PCM modes, it is advisable to set up and store sui-
table fail-safe settings using the menu …

»Fail-safe adjust« (pages 146 … 149)

… since the default setting of the transmitter is “hold” 
mode.
This equates to “do nothing”, i. e. the receiver con-
tinuously passes the last valid signals to the servos 
in the model: it “holds them still”. This is more or less 
the worst possible setting for a power model, and 
might well ensure, for example, that the model would 
tear uncontrollably across the fl ying fi eld, placing pi-
lots and spectators alike at serious risk of injury! For 
this reason we strongly recommend that you should 
at least set the motor to stop or throttle back, in order 
to avoid precisely this risk; it also makes sense to lo-
wer the undercarriage, or leave it lowered. Once you 
have made these settings you should certainly check 
them again once the model has been test-fl own and 
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trimmed out.

Pos
hold

1 2 3 4 5 6 7 8

STO

F A I L   S A F E

Never, under any circumstances, attempt to check 
the settings by switching the transmitter off when 
you are fl ying a model aircraft! If you do, you run 
a serious risk of losing the model, as you will be 
highly unlikely to be able to re-activate the RF si-
gnal quickly enough when you switch on again, 
since the transmitter always responds with the 
security query “RF signal on YES / NO” when swit-
ched on.
Since F3A models generally have two aileron servos, 
it has proved useful to defl ect both ailerons “up” for 
the landing. In most cases this causes the model to 
fl y slightly more slowly and with a more stable attitude 
on the landing approach.
To achieve this you will need to program mixers in the 
menu ...

»Free mixers« (page 135)

Both ailerons are required to defl ect “up” as a landing 
aid, in parallel with the movement of the throttle stick, 
but only from the half-throttle setting in the direction 
of idle. The further the stick is moved towards the idle 
position, the more the ailerons defl ect up. The reverse 
occurs when you open the throttle: the ailerons are 
centred to avoid the model suddenly ballooning up.
A little down-elevator must usually be mixed in to 
ensure that the aircraft does not climb when the aile-
rons are deployed in this way.
To meet both these requirements you need the two li-
near mixers shown in the illustration below. The mi-
xers are activated using one and the same switch, 

e. g. SW 7, which therefore has to be assigned to 
both mixers with the same switching direction.

5 =>
EL

?? ?? - - - -
?? ?? - - - -

SEL SELSEL

C1
C1

7I
7I =>

�
�

1
2
3
4

LinearMIX

type

LinearMIX
LinearMIX
LinearMIX

from to Adjust

Move to the second screen page and set the appro-
priate mixer ratios. In both cases the mixer neutral 
point should be left at the centre point of the C1 stick 
arc.
Select the ASY fi eld, then set 0% for both mixers abo-
ve the centre point of the control, and the following 
settings below the centre point, i.e. in the direction of 
idle:
LinearMIX 1: -60% ... -80%  and
LinearMIX 2: -5% ... -10% .

Example of LinearMIX 1:

0% 0%

O
U

T
P

U
T

-- +

10
0

STOASYSYM CLR

C1 5

Offset
–70%

Linear  MIX 1

Mix  input

This completes the basic set-up for a typical F3A mo-
del.

Compensating for model-specifi c errors
It is an unfortunate fact of life that even very careful-
ly built models exhibit minute faults and inaccuracies 
which produce unwanted deviations when the model 
is fl ying. The mixers of a computer radio control sys-
tem are then required to compensate for these defi -
ciencies. In this section we will describe how to carry 
out these adjustments, but please note the following 
points before we get started: it is vital to ensure that 
the model is built as accurately as humanly possible, 
is balanced perfectly around the lateral and longitu-
dinal axes, and that motor downthrust and side thrust 
are correct.

Rudder causes unwanted movement around the 
longitudinal and lateral axes

It is often the case that a rudder command  causes 
the model to rotate slightly around the longitudinal 
and / or lateral axes. This is particularly  troublesome 
in what is known as knife-edge fl ight, where the 
model’s total lift is generated by the fuselage, aided 
by the rudder defl ection. The result is that the model 
rotates and changes heading slightly, as if the pilot 
had applied aileron or elevator at the same time. The-
se tendencies have to be corrected with compensa-
tion around the lateral axis (elevator) and around the 
longitudinal axis (aileron).
This can be achieved easily with the mx-24s, explo-
iting the »free mixers« once again. For example, if 
the model rotates to the right around the longitudinal 
(roll) axis when the rudder is defl ected, then a mixer 
needs to be set up which defl ects the ailerons slightly 
to the left. Heading changes around the lateral (eleva-
tor) axis can be corrected in a similar way using a mi-
xer acting upon the elevator:

a) Correction around the lateral axis (elevator)

 LinearMIX 3: “RU � EL”

 Asymmetrical setting. The exact values required 
must be found by fl ight testing.
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b) Correction around the longitudinal axis (aileron)

 LinearMix 4: “RU � AI”

 Asymmetrical setting. The exact values required 
must be found by fl ight testing.

In most cases relatively small mixer values are called 
for, typically below 10%, but this does vary from mo-
del to model. If you use curve mixers, the mixer ratios 
can be adjusted even more accurately to match diffe-
rent rudder defl ections. Again, no defi nite values can 
be stated, as they vary for each model.

Vertical climb and descent

Many models exhibit a tendency to deviate from the 
ideal line in vertical climbs and descents.
To correct this we need an elevator centre position 
which varies according to the throttle setting. For ex-
ample, if the model tends to pull out of a vertical de-
scent by itself when the motor is throttled back, slight 
down-elevator must be mixed in at this throttle setting.
This is accomplished by programming a free mixer 
“C1 � EL”. As a rule you will need to set mixer values 
below 5%, but once again there is no substitute for 
test-fl ying. 

Rolling (movement around the longitudinal axis) 
at idle

When you reduce the throttle setting, the model may 
tend to roll slightly in one direction. Clearly an aileron 
correction must be made.
However, it is much more elegant to let a free mixer 
“C1 � AI” correct this effect than to move the stick 
each time.
The input values are usually very small (around 3%), 
and the adjustment process should only be carried 
out in calm weather. Often all you need to do is apply 
the mixer in the control segment between half-thrott-
le and idle. To achieve this, program the mixer ASY-
metrically.

Rolling when ailerons and fl aps are extended

If you fl y the landing approach with both ailerons de-
fl ected up, the model may show a tendency to roll 
slightly due to minor variations in aileron servo travel 
(or constructional inaccuracies). This manifests itself 
as one wing tending to hang low on the landing ap-
proach. Once again, this fault can easily be corrected 
using a mixer “C1 � AI” to vary the compensation ac-
cording to the position of the ailerons / landing fl aps.
You must provide a means of switching the mixer on 
and off using the same switch which controls the aile-
ron / landing fl ap function (see previous page), so that 
the mixer only has any effect when the aileron / lan-
ding fl ap function is activated.
The appropriate value must be found by test-fl ying.

Summary

The settings described on this page are intended pri-
marily for the “expert fl yer” who needs an F3A aero-
batic model which fl ies with absolutely accurate, neu-
tral control response.
Please bear in mind that it takes tremendous effort, 
time, sensitivity and expertise to refi ne the fl ying cha-
racteristics of a model to this extent. Some experts 
continue the programming procedure even when they 
are fl ying. It is not advisable to try this if you are just a 
moderately advanced pilot making your fi rst attempt 
with an F3A aerobatic model. You would be well ad-
vised to request help from an experienced pilot, and 
carry out the above-mentioned fi ne-tuning adjust-
ments one by one, with the expert at your side, until 
your aeroplane exhibits the neutral fl ying characteris-
tics which you desire. At this point, when your model 
is fl ying perfectly, you can forget all about trimming 
and start concentrating on fl ying the aerobatic mano-
euvres themselves, which are not necessarily easy to 
fl y well.
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Model helicopter

Programming examples: Model helicopter

In this programming example we assume that you 
have already read and understood the descriptions 
of the individual menus, and are by now familiar with 
the general handling of the transmitter. We also assu-
me that you have built and adjusted the helicopter ex-
actly in accordance with the kit instructions. The elec-
tronic facilities provided by the transmitter should ne-
ver be used to compensate for major mechanical in-
accuracies.
As so often in life, there are various ways and means 
of reaching a particular destination when program-
ming the mx-24s. In this example our intention is 
to provide a sensibly structured course of action, so 
that you have a clear idea of the logical programming 
techniques required. Where there are several possib-
le methods, we fi rst describe the simplest and most 
easily understood solution. It is likely that the helicop-
ter will work perfectly when set up in this way, but na-
turally you are still free to try out other solutions at a 
later stage in case they turn out to suit you better.

As our programming example we take the GRAUP-
NER STARLET 50 model helicopter, with right-hand 
rotor direction, three swashplate linkage points distri-
buted equally at 120° using the “3Sv (2 roll)” swash-
plate type, a beginner’s set-up without enhanced 
throttle curve, with no method of infl uencing the gyro 
from the transmitter, and with no speed governor. We 
have deliberately chosen this simple programming 

project in order to demonstrate that it is possible to 
produce a helicopter which fl ies extremely well with 
relatively little programming effort.
Nevertheless, we don’t want to keep from you all the 
possible expansion facilities: the basic description is 
followed by set-up notes on gyro gain, speed gover-
nors and different helicopter mechanics.
At the initial programming stage you have to defi ne a 
number of basic transmitter settings once only, to in-
form the transmitter of your preferred method of cont-
rol. This is accomplished in the menu …

»Basic settings« (page 154)

… where you start by entering the “owner’s name”, 
so that it appears in the basic screen display. Switch 
to the second screen page with a brief press of the 
rotary control on the � symbol; here you can enter 
the name by selecting characters from a comprehen-
sive symbol list:

<H-J  Sandbru n

! “ # $ % & ´ (  ) * + , - . / 0 1 2 3 4 5 6 7 8 9 : ; < = > ?  
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[¥]^_
` a b c d e f g h i j k l m n o p q r s t u v w x y z { } ~  

n

c
N

ÇüéâäàåçêëèïîìÄÅÉæÆôöòûùÿÖÜ 
n  

–  
>  Owners  name

The “Preset stick mode” should be selected using 
the criteria described on page 154.
The same applies to “Preset modulation”.

The “Preset min. pitch” point should be set to suit 
your personal preference.
These options, marked “Preset” – “Stick mode”, 
“Modulation” and “min. pitch” – really are no more 
than presets; the settings you enter here are adopted 
as the defaults when you open a new model memory, 
but you can still change them at any time.
The setting in the “Display light” line determines how 
long the backlighting of the screen remains on when 
you switch the transmitter on, and after you press a 
button or operate the rotary control.
Select “yes” or “no” in the “Power-on beep” line to de-
termine whether the “mx-24s identifi cation melody” is 
to sound whenever you switch the transmitter on.
In the “Battery warning” line you can determine the 
voltage at which the transmitter battery warning is 
triggered. Please don’t be tempted to set a very low 
value at this point, as you will need plenty of time to 
land your model safely if the battery warning is trigge-
red.
In the “Own phase name” line you can create your 
“own” phase names, in case you don’t think any of the 
preset designations are appropriate. We suggest you 
leave this for a later stage.
Once you have completed these settings, it is time to 
move on to the menu …

»Model select« (page 59)

… and select a free model memory using the rotary 
control, … 

02
03
04
05 ��� ���

01

06 ��� ���

��� free���

��� free���

��� ���

0:00

free
free
free

… then give a brief press on the rotary control (or 
press the ENTER button) to select the model type 

 

1
SPCM20

9.3V

<

1 < >
2 < >

>H-J Sandbrunner
GENERAL  BASIC  SETTINGS

Owners  name
Pre-set  stick  mode
Pre-set  modulation

Power-on  beep
Battery  warning
Own  phase  name

Pre-set  min.  pitch forwrd
Display  light unlim.

Own  phase  name

yes
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“Helicopter”.

Select  model  type  (free  model  memory)

Confi rm your choice with a brief press of the rotary 
control (or ENTER), and the screen immediately swit-
ches to the basic display.
If the warning “Throttle too high” appears, move the 
collective pitch stick to the minimum position, and the 
message will disappear.
The next step is to select a name for the model me-
mory you have selected; the name is entered in the 
menu …

»Base setup model« (page 66)

 

< >
< >

SPCM20

0%

1

6

Starlet 50
still in phase test

7

SEL�
�

Info

Modulation
Autorotation

BASIC  SETTINGS,  MODEL
Model  name

Stick  mode

Volume
Auto timer  reset
Power  on  warning
Auto  trim

Autorot.  C1  Pos.
Marker  key

yes

The “Model name” is entered using virtually the same 
procedure as for the Owner’s name; this is descri-
bed in the centre column of the left-hand page under 
»Basic settings«.
At this stage you should check the settings for “Stick 
mode” and “Modulation”; these were adopted from 

the »Basic settings« menu when the model memory 
was initialised, but you may need to change them for 
the model memory you are using.
In the “Info” line you can enter a small amount of sup-
plementary information relating to your selected mo-
del (max. fi fteen letters or symbols). This information 
may help you later when selecting models from the 
list.
Another option is activated in the “Auto-rotation” 
line. Even if you are a beginner to fl ying and are not 
yet ready for this, it is advisable at least to defi ne the 
auto-rotation switch, so that you have an “emergency 
off” switch for the motor.
This is accomplished in the “Auto-rotation” line of 
the menu: press the rotary control briefl y to activa-
te switch assignment, and move one of the ON / OFF 
switches (e. g. SW 7) to the “ON” position.
The AR switch should be located at a position on the 
transmitter where you can easily reach it without let-
ting go of the sticks, e. g. above the collective pitch 
stick.

Note:
Please see the next double page but one for informa-
tion on setting up this “Emergency OFF switch”.

And another tip:
Please get used to giving all the switches a common 
“on” direction; then a quick glance at the transmitter 
before fl ying will soon reassure you that all switches 
are “off”.

Initially the set-up options in the lines “Marker key”, 
“Volume”, “Auto timer reset” and “Power-on war-
ning” are of no interest to us …
… and the “Auto-trim” line should only be assigned a 
switch if you wish to carry out the “initial trimming” of 
your helicopter as part of a trimming fl ight. For safety 
reasons you should always erase the switch assign-
ment again immediately after the trimming fl ight.

We now come to the fi rst setting which is specifi c to 
helicopters. Move to the menu …

»Helicopter type« (page 72)

Under “Swashplate type” select the type of linkage 
for the swashplate / collective pitch function, in our ex-
ample: “3 Sv (2 roll)”.
The “Linearise swashplate” line is of no interest to 
us at the moment.
In the “Rotor direction” line you must determine the 
direction of rotation of the main rotor as viewed from 
above, i. e. right or left, or clockwise and anti-clockwi-
se respectively. In our example this is “right”.

3Sv(2roll)

  
SEL

0%
- 70%

�
�

right

H E L I T Y P E
Swashplate  type
Linearis.  swashpl. no
Rotor  direction
Pitch min.
Expo  throttle  lim.
Thr.  limit  warning

forwrd

The preset “min. pitch” has been adopted from the 
»Basic settings« menu, but you should check here 
that the “forward” or “back” parameter is set correctly; 
change it if necessary.
We can generally ignore “Expo throttle limit” for the 
time being, while the “Thr. limit warning” line can 
safely be left at the default setting.
At this point, if you have not already done so, you 
should connect the servos to the receiver in the cor-
rect order. However, please note that the fi rst collecti-
ve pitch servo and the socket for the throttle servo or 
speed controller have been interchanged on recent 
GRAUPNER/JR systems. This applies to the mx-16s, 
mc-19, mc-22(s), mx-22, all mc-24 variants and 
now also the mx-24s.
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tions of rotation of the individual servos.
The basic aim here should be to keep servo travels 
at +/-100% wherever possible, as this maintains best 
possible system resolution and accuracy. Use the 
“Rev” point if necessary to reverse the direction of ro-
tation of any servo; do check carefully that the direc-
tion you set really is correct. The tail rotor servo must 
operate in such a way that the nose (!) of the helicop-
ter moves in the same direction as the movement of 
the tail rotor stick.
In the menu ...

»Stick mode« (page 77)

Pitch/thr
Roll 0.0s  0.0s
Pitch  ax. 0.0s  0.0s
Tail  rot. 0.0s  0.0s

Tr.step
 SYM ASYSEL

Thr  Lim
global
global
global
Trim

4
4
4
4

0.0s  0.0s

– time +
�

� SEL

… you can set the size of the increment for each “trim 
lever click” in the “Tr.step” column.
With model helicopters the C1 trim only affects the 
throttle servo. This trim (“Cut-off trim”) has a number 
of special features, but we will not discuss them again 
in detail at this point; please refer to the section on 
page 34. (Thanks to the digital trims of the mx-24s, 
the transmitter automatically stores the trim values 
when you switch models, and optionally even when 
you switch fl ight phases.)
This menu also includes another helicopter- specifi c 
setting: at this point you can determine the  function 
of the trim lever located adjacent to the collective 
pitch stick: select the “Throttle limit” setting in the 
“Pitch / thr” line. In this mode the trim lever corres-
ponds approximately to the familiar idle trim. However, 
if it is pushed right forward, the throttle limiter (set up 
later) will smoothly release the full travel of the throttle 
function; this is assigned to “Input 12” in the menu …

»Control adjust« (page 78)

0% +100%+100%

+100%

 
         

� ASYSYM ASYSYMSEL

0%
0%
0%

+100%+100%
+100%+100%
+100%

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

«normal  »
SEL

–time+
9

offset –travel+
Thr.l

Input
Input
Input

Cnt.
free

free9
10
11
12

free

… where it is designated “Throttle limit 12”.
This input serves as throttle limiter. It acts solely on 
output “6”, to which the throttle servo is connected. By 
default the throttle limiter is assigned to the right-hand 
side-mounted proportional control “CONTROL 9”.

Just to remind you:
The throttle limiter does not control the throttle ser-
vo; it just limits the travel of this servo in the forward 
direction in accordance with its selected setting. The 
throttle servo is usually controlled by the collective 
pitch stick via the throttle curve you have set up; this 
is the reason why Input 6 must always be left at the 
“free” setting. For more details please see the sec-
tions on pages 81 and 82 of the manual.

Select the ASY fi eld in the “-travel+” column, and in-
crease the value in the highlighted fi eld from 100% to 
125%, with the throttle limiter pushed fully forward.

0% +100%+100%

Thr.l +125%
offset

 SEL         
� ASYSYM ASYSYMSEL

–travel+ –time+

0%
0%
0%

+100%+100%
+100%+100%
+100%

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

«normal  »

Input
Input
Input

Cnt. 9

free
free
free

9
10
11
12

This ensures that the throttle limiter cannot possibly 
restrict the full throttle travel set by the collective pitch 
stick when the model is in fl ight.
You have now completed the basic settings at the 
transmitter, i. e. the procedure which you will need to 
use time and again when setting up new models.

Battery

Free, or speed governor

Free, or gyro gain

Motor speed

Free, or pitch-axis (2) servo (4-point linkage)

Tail rotor (gyro system)

Pitch-axis (1) servo

Roll (1) servo

Collective pitch or roll (2) 
or pitch-axis servo (2) servo

Batt

9
8
7
6
5
4
3
2
1

10
Free, or aux. function

Free, or aux. function

R
ec

ei
ve

r

The mixer ratios and mixer directions relating to the 
swashplate servos for collective pitch, roll and pitch-
axis are pre-set to +61% in each case. These settings 
are found in the menu:

»Swashplate mixer« (page 145)

SEL

S W A S H   M I X E R
Pitch +  61%
Rol l
Pi tch  ax.

         �

+  61%
+  61%

If the swashplate does not respond correctly to the 
stick movements, the fi rst step is to change the mixer 
directions from “+” to “-” if necessary. The second step 
is to move to the menu …

»Servo adjustment« (page 74)

Servo 1 => 0% 100% 100% 150% 150%
Servo 2 => 0% 100% 100% 150% 150%
Servo 3 => 0% 100% 100% 150% 150%
Servo 4 => 0% 100% 100% 150% 150%

Rev
SEL SYM ASY SYM ASY         �

cent. –    travel + –    limit    +
SEL

… and reverse the servo directions if required. In the 
same menu you can also set up the travels and direc-
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The actual helicopter-specifi c set-up is carried out pri-
marily in the menu ...

»Helicopter mixer« (page 122)

Pitch
Channel 1
Channel 1

Pitch  ax.
0%

Gyro  suppression
Swashplate  rotation

«normal »
�

=>
=>
=>

0%
0%
0%
0%

0%
0°

Swashplate  limiter off

Throttle
Tail  rot.

Tail  rot. Throttle
ThrottleRoll

Roll Tail  rot.
Throttle

Pitch  ax. Tail  rot.

In the very fi rst line you will see the “Collective pitch” 
function, and a brief press on the rotary control swit-
ches to the corresponding sub-menu. Here you will 
fi nd a graph of the collective pitch curve, which is ini-
tially defi ned only by the three points “L” (low), “1” and 
“H” (high); in most cases this is all you need.

Tip:
We strongly advise that you set up your helicopter 
using just these three curve points; more points com-
plicate the whole matter, and at present are more 
trouble than they are worth.

The reference point for hovering should generally be 
the mechanical centre point of the collective pitch 
stick, as this position feels most natural to the majori-
ty of pilots. You can, of course, set up the curve to lo-
cate the hover at a different point, but you should not 
be tempted to do this unless you know exactly what 
you are doing. Start by setting the collective pitch 
stick to centre. Assuming that you previously adjusted 
the servos in accordance with the manufacturer’s in-
structions, the servo output arms will now (usually) be 
at right-angles to the servo case. If you have not al-

Programming examples: Model helicopter

ready done so, adjust the mechanical linkages to the 
rotor head so that all the blades are set to a collective 
pitch angle of 4° to 5° positive for the hover. All known 
helicopters will fl y at approximately this setting.
Now move the collective pitch stick right back  to the 
maximum collective pitch point (the collective pitch 
minimum position has already been defi ned as “for-
ward”). The solid vertical line in the graph indica-
tes the current stick position. You can now adjust this 
point “H” (high) on the collective pitch curve using the 
rotary control, with the aim of producing a collective 
pitch maximum setting of around 9° at the main rotor 
blades. Point “H” should be around 50%.

Note:
A rotor blade set-up gauge, e. g. the GRAUPNER 
item, Order No. 61, is very useful when setting up bla-
de pitch angles.

Now push the collective pitch stick fully forward to the 
collective pitch minimum position: Point “L” (low). Set 
the blade pitch angle for this setting to a value in the 
range 0 to -4°, according to the pilot’s fl ying ability. 
This process produces a slightly “bent” line (known as 
the “collective pitch curve”) at the hover point, with the 
result that the graph may look something like this:

?
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Pitch
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Curve

off Point
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At this point you should round off the curve by simply 
pressing the ENTER button again.
If you now switch to the auto-rotation phase – you will 
see the name of the fl ight phase “Autorot” at the bot-
tom of the screen – you will fi nd the “old” collective 
pitch curve once more. In this phase you should set 
the same values as in the normal phase, with the fol-

lowing exception: increase the collective pitch angle 
by about 2° at “H”, i. e. the extreme backward  position 
of the stick. This gives slightly more pitch for fl aring 
the model when practising “autos” at a later (!) date.
Once you have set up the collective pitch curve, press 
ESC to return to the list of Helicopter Mixer menus. 
Operate the auto-rotation switch to return to the “nor-
mal” fl ight phase, then move to the “Channel 1 � 
throttle” line where you can set up the throttle curve.
The fi rst step here is to defi ne the idle trim range by 
adjusting point “L” on the throttle curve; it should be 
set to around -65%.
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With the throttle limiter closed and the idle trim fully 
open, move the collective pitch stick to the “minimum” 
position and move it slightly to and fro. The throttle 
servo should not respond to this movement. This ar-
rangement gives you a seamless transition from idle 
trim to the throttle curve. You will probably need to 
make further adjustments to the throttle curve, but 
this can only be carried out later as part of the fl ight-
testing process.
If you temporarily switch from the graphic screen to 
the auto-rotation fl ight phase (AR), the following dis-
play appears:

Channel  1 Throttle

off

This means that this mixer is switched off, and the 
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reference points; anything more elaborate is strict-
ly the province of experienced pilots. For the moment 
you can safely accept the pre-set values of “L” = -30% 
at the bottom end of stick travel and “H” = +30% at 
the opposite end, although you may fi nd it necessary 
to make slight corrections to these settings later.
Now switch back to the AR fl ight phase for a moment. 
The set-up curve is disabled here, with the result that 
the tail rotor servo no longer responds to collective 
pitch commands (when the main rotor is not powered, 
there is no torque to be corrected). All the other sub-
points are of no importance to us for the moment.
If your gyro features gain control from the transmitter 
– unlike the type we are using in this example – you 
can adjust gyro gain from the transmitter by assigning 
one of the free INC / DEC buttons to the “Gyro” input 
in the “Gyro” line of the menu:

»Control adjust« (page 80)
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«normal »  

ASYSYM ASYSYM

0% +100% 0.0 0.0

Cnt.   5
0%
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0.0 0.0

SEL
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–time+
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Input free
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free
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offset –travel+
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Move the slider forward until the beeping stops, and 
you reach the position marker at the aerial end of 
the corresponding display. Now use the rotary cont-
rol to move to the ASY fi eld in the “Travel” column. At 
this point set the maximum gain of the gyro to a va-
lue such as 50%, which represents a safe fi xed va-
lue when the button is at its forward end-point. You 
will probably need to adjust the value in the course of 
fl ight-testing. Additional notes on setting up gyros can 
be found in the section “Gyro suppression” on pages 
127 … 128.
To conclude the initial programming procedure, a few 
words about the menu:

throttle servo is switched to a fi xed value which can 
be set up as follows: press ESC to return to the menu 
list. You will fi nd that certain new sub-menus now ap-
pear in the list, but only as long as you stay in the 
auto-rotation phase. The new menus are:

Pitch
Thr  setting  AR –90%
Tailrotoroffset  AR
Gyro  suppression
Swashplate  rotation 0°

«Autorot»
         

�

=>

0%
0%

Swashplate  limiter off

The important line here is “Thr setting AR”. The va-
lue on the right of this line should be set to either ap-
proximately +125% or -125%, depending on the di-
rection of rotation of the throttle servo.

0°
«Autorot»         

=>

0%
0%

�
� SEL

–125%
Pitch
Thr  setting  AR
Tailrotoroffset  AR
Gyro  suppression
Swashplate  rotation

If you are not sure of this, call up the »Servo dis-
play« menu by pressing the HELP button with the ro-
tary control pressed in.
This setting ensures that the motor is reliably stop-
ped in the auto-rotation phase (to cope with an emer-
gency). Later, when you have gained suffi cient expe-
rience to practise auto-rotation landings, the setting 
should be changed to a value which provides a reliab-
le idle.
At present the remaining sub-menus are of no impor-
tance. Switch “AR” off, and we can move back to the 
fi rst menu list.
Call up the “Channel 1 � tail rotor” line, in which 
you can set static torque compensation (DMA) for the 
tail rotor. Here again, it is better to keep to just three 

»Channel 1 curve« (page 92)
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This function represents a sort of “convenient expo-
nential curve” for the collective pitch stick and the mi-
xer functions associated with it.
This curve should probably not be used at all initially. 
If you do use it, be sure to use it “carefully”, and even 
then not until the very last stage, i. e. when all the 
other settings have been completed. It must not be 
used to adjust the throttle / collective pitch function, 
as the superimposed signals may produce unpredic-
table effects.

You have now completed all the helicopter-speci-
fi c adjustments which can be carried out in the calm 
of your workshop. Further fi ne-tuning must now be 
made with the model in fl ight. With a little luck, test-
fl ying will show the need for only minor (digital) trim 
adjustments, which are – of course – stored automati-
cally by the transmitter.
If a major change is necessary, you should carry out 
the mechanical correction required, or make adjust-
ments to the programmed settings we have just dis-
cussed.
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Further adjustments
If you have followed our programming example to this 
point, you will have a helicopter which is set up pro-
perly, and is in an ideal state for hovering practice and 
simple circuits. Of course, you may wish to activate 
additional functions depending on your skill and fl ying 
experience.
If you wish to fl y using different rotor speeds and trim 
set-ups, you will need to activate a series of “Flight 
phases” which can be called up via switches which 
you assign.
The fi rst step in this process is to call up the menu …

»Phase settings« (page 102)

Autorot
Phase 1 0.1s
Phase 2 0.1s -
Phase 3

SELSEL

�Autorot 0.1s
Thermik

0.1s

�
� SEL

-

-
–�

Name Fl.ph.Tim. Sw.  time

… where the symbols at far right in the “Status” co-
lumn have the following meaning:
“–”: No phase switch present
“+”: Phase switch present
“�”: Currently active phase
Before you set up the fl ight phases you should consi-
der carefully whether you want to use individual swit-
ches to select them, or – always our recommendation 
– use one three-position switch which enables you to 
select up to three fl ight phases in addition to auto-ro-
tation. The latter option is more logical, and easier to 
remember.
In the menu shown above the “Autorot” line is alrea-
dy selected. If the auto-rotation phase is activated, it 
always has absolute priority over any other phases to 
which you assign switches.
In this menu your fi rst step is to assign unambiguous 
names to phases 1 to 3; the names are simply se-
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lected from a list. The phase name makes it easier to 
distinguish the various phases, and is later displayed 
on the screen in all phase-specifi c menus, e. g.:

Autorot
Phase 1 1.1s
Phase 2 1.1s -
Phase 3

SELSEL

�Autorot 1.1s

Hover
1.1s

�
� SEL

-

-
–�

Normal

Aerobat
Name Fl.ph.Tim. Sw.  time

Move to the next column and set the transition time 
which you wish to apply when switching FROM one 
phase INTO a new one: a setting of about one se-
cond is usually ample. Later this value can also be 
adjusted to suit your personal taste. Please note that 
there is always zero delay when switching INTO the 
auto-rotation phase, whose “Autorot” name cannot 
be changed. However, you can set the transition time 
which applies when you switch FROM auto-rotation 
into another phase.
You now need to set up a method of switching be-
tween different fl ight phases by assigning the indivi-
dual phase switches or three-position switch.
Phase switches are assigned in the menu …

»Phase assignment« (page 104)

A B C D E F
<1 >

 SEL
5 6 Normal1

P H A S E A S S I G N M E N T

p r i o r combi

Assign the switch, e. g. the three-position switch SW 5 
+ 6 under “C” or “D”.
The next step is to allot the fl ight phases you have set 
up in the »Phase settings« menu to the individual 
switch positions. Since you have already assigned na-
mes to the fl ight phases, these names now appear on 

the screen: initially the name of Phase “1” is display-
ed on the right. If you operate the auto-rotation switch 
(which you have already assigned), the screen dis-
play changes to “Autorot”.

A B C D E F
<1 >

 SEL
5 6 Normal1

P H A S E A S S I G N M E N T

p r i o r combi
Autorot

Just to remind you:
The auto-rotation phase has absolute precedence.

Operate the auto-rotation switch again (if  necessary), 
then move the selected switch – in our example the 
three-position switch SW 5 + 6 – to one end-point. 
Use the rotary control to move to the SEL fi eld on the 
right of the screen, and activate it. Now use the rotary 
control to select the fl ight phase you wish to assign to 
this switch position (in our example “2 Hover”) …

A B C D E F
<

 
5 6 Hover1 >2

SEL

P H A S E A S S I G N M E N T

p r i o r combi

… and confi rm your choice with a brief press of the 
rotary control or ENTER.
Alternatively you can immediately move the switch to 
the other end-point and select the name – e. g. “Ae-
robat” – for this switch position. Proceed in exactly 
the same way for the centre position of the switch, to 
which we will assign the name “1 normal”.

Note:
Of course, it is perfectly possible to swap the names 
over, or select different names for the three switch po-
sitions. For example, if you are using a speed gover-
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»Control adjust« (page 80)
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Requirement:
The governor must be programmed in such a way 
that the “back” position of the three-position switch, 
e. g. CONTROL 8, equates to “governor off”, while 
the forward position determines the actual rotational 
speed of the rotor.

In Phase 1 “Normal” the speed governor should be 
kept switched off; this phase is used primarily for che-
cking the motor and other general settings.
You can accomplish this by selecting the “Input 8” line 
using the rotary control: leave or reset this to “free”, 
then simply change the value to -100% (max. -125%) 
in the “offset” column.

+100%

 ASYSYM ASYSYM

0% +100% 0.0 0.0
0%
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+100%+100%
+100%
+100%+100%

0.0 0.0
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free

7
Input

6

–travel+
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5

free

Call up the »Servo display« menu, and check that 
the indicated “servo travel” of channel 8 stays fi xed at 
-100% (or up to -125%). This means that the speed 

Suggestion for expanded programming: speed 
governor
At some stage you will probably consider equipping 
your model helicopter with a speed regulator, or go-
vernor, i. e. a device such as the mc Heli Control. This 
unit provides a safe way of fl ying your helicopter with 
different system rotational speeds. It is sensible to 
couple the individual rotational speeds with the fl ight 
phases, so that you can make additional adjustments 
as required for each rotor speed.
Before you carry out the programming at the trans-
mitter, it is essential to install the speed governor and 
program it exactly as described in the manufacturer’s 
instructions. As you would expect, the mx-24s of-
fers several possible methods of implementing diffe-
rent rotational speeds in individual fl ight phases. The-
se include “ultra-convenient” facilities, but they do call 
for much greater programming effort at the transmit-
ter, and for this reason are best reserved for the ex-
perienced pilot.
The following example involves certain restrictions 
in terms of convenience, but the effi ciency of rotor 
speed governing is perfectly adequate, and the sys-
tem is reasonably easy to program and – not least – 
straightforward to operate.
The procedure is similar to that for setting up gyro 
gain. As in that case, the adjustment facilities of “-tra-
vel+” and “offset” in the »Transmitter control ad-
just« menu are exploited in order to defi ne the end-
points of a three-position switch (SW 5 + 6 or 9 + 10 
or CONTROL 7 + 8). It is equally possible to use one 
of the INC / DEC buttons or one of the side-mounted 
proportional controls.
To set up this system you should again call up the 
menu:
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Since the switch 
has three posi-
tions, only three settings are 
available for the transmitter 
control travel.
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nor (regulator) programmed as described in the sec-
tion starting in the next column, a sequence of the 
type “normal / hover / aerobat” might well be approp-
riate.

The model settings which you entered before you as-
signed a phase switch are now located in the “nor-
mal” fl ight phase. Now that you have assigned multip-
le fl ight phases, this is the phase which is called up 
when the phase switch is at the centre position.
These settings are known to be correct, i. e. you have 
test-fl own the model using them, so it is a good star-
ting point to copy them into the other fl ight phases, 
as this ensures that at least the model fl ies safely in 
each phase. 
This is done using the »Copy / Erase« menu; see 
page 60 :

=>
=>
=>
=>
=>
=>

�
�

Erase  model
Copy  model  –>  model
Copy  MX24 –>  external
Copy  external  –>  MX24
Copy  flight  phase
Back-up  all  models  –>  PC

Once you have set up a series of fl ight phases it is 
possible to make changes to the phase-specifi c me-
nus for each phase separately. Since the mx-24s 
features digital trims, in the Helicopter program all 
four trim positions are stored separately for each fl ight 
phase, in addition to the other menu settings which 
you have entered separately for each fl ight phase; 
see the »Stick mode« menu, page 77.
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governor – which is to be “switched off” at the upper 
pre-set of -100% – is actually reliably switched off at 
this setting.
A low hover speed of around 1350 rpm is to be set 
for the “hover” fl ight phase (Phase 2). This is achieved 
as follows: switch to the appropriate fl ight phase and 
select “Input 8” again. The current fl ight phase is dis-
played at bottom left on the screen.
Since the inputs 5 … 8 are assigned separately for 
each fl ight phase, you should fi rst activate transmit-
ter control assignment and then operate the selec-
ted three-position switch (in our example CONTROL 
8) so that the latter is detected by the software. Move 
the switch to the “forward” position – which equates to 
“speed governor active” – then select the ASY fi eld in 
the “Travel” column and set the value there to 0%.
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0% +100%+100%

+100%
0.0 0.0
0.0 0.0
0.0 0.0

SEL

0%

�
�

+50%
Cnt.  8

SEL

0% +100% 0%
Cnt.  5

offset –time+

Throt
Gyro

Input free
free
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Of course, you may wish to change this value, depen-
ding on the type of speed governor you are using. La-
ter you will need to use a rev counter to set the rotor 
speed accurately. If you fi nd that you have to set a va-
lue below 0%, it will be necessary to alter the value in 
the “offset” column accordingly.
Repeat the procedure in fl ight phase 3 («Aerobat»), 
this time with a percentage value of around +40% to 
provide a high rotor speed for aerobatics. Once again, 
this value will vary according to the type of governor 
you are using.
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This method of programming the speed governor is 
comparatively simple, but it does provide a means of 
calling up individual fl ight phases which are set to dif-
ferent rotational speeds. The switch must always be 
left in the “forward” position. Nevertheless, you can 
still switch the speed governor off at any time, in any 
fl ight phase, simply by moving the switch to its “back” 
position; see »Servo display«, Channel 8.

If you have set up your helicopter as described in this 
programming example, you will fi nd that it is capable 
of carrying out extremely challenging fl ight tasks even 
though it is no competition machine. We suggest that 
you should not make use of supplementary functions 
until your model is fl ying perfectly, so that you will be 
in a position to recognise and appreciate any impro-
vements. It is always best to implement additional re-
fi nements one at a time wherever possible, otherwi-
se you won’t know which change has brought about 
any improvement. Bear in mind that a good pilot is not 
recognised by the number of complex functions with 
which he can cope, but by the results he can obtain 
when fl ying a helicopter with a relatively simple set-
up.
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Teacher / PC module for mx-22 / mx-24s
Order No. 3290.22

Required in order to operate the mx-22 or mx-
24s as the Teacher transmitter for Trainer mode 
operations, and for data transfer. The module is 
installed in the transmitter, and the 14-pin plug 
is connected to the corresponding socket on the 
transmitter circuit board. The appropriate opening 
is already present in the transmitter case, and the 
set includes full installation instructions.
The opto-electronic light-pipe lead (Order No. 
3290.4) or alternatively the Eco-lead (Order No. 
3290.5) is connected to the barrel socket. The se-
cond socket is intended for the copy lead (Order 
No. 4179.2), and is used for transferring data bet-
ween two mx-24s transmitters. Alternatively, the 
mx-22 or mx-24s / PC interface lead (Order No. 
4182.9) can be connected to the module for com-
municating with a PC.
Unless you are an experienced modeller, we re-
commend that you ask your nearest GRAUPNER 
Service Centre to install the Trainer / PC module 
in your transmitter.
Programming is carried out in the »Teacher/pu-
pil« menu, as described on page 150.

Appendix

Accessories

Light-pipe lead for Trainer system
Order No. 3290.4

The light-pipe lead is connected to the appropriate 
barrel sockets on the Teacher and Pupil modules. 
The plugs are marked as follows:
M (Master) = Teacher transmitter
S (Student) = Pupil transmitter

Eco lead for Trainer system
Order No. 3290.5

The ECO Trainer lead is connected to the approp-
riate barrel sockets on the Teacher and Pupil mo-
dules. The plugs are marked as follows:
M (Master) = Teacher transmitter
S (Student) = Pupil transmitter

Trainer lead
Order No. 4179.1

This lead is fi tted with 3.5 mm mono barrel plugs 
on both ends, and is suitable for connecting any 
two GRAUPNER transmitters fi tted with DSC so-
ckets.

SM

Trainer lead
Order No. 3290.8

This lead is suitable for connecting a Pupil trans-
mitter with DSC socket (e.g. mx-12, mx-16s, 
mx-24s) to a GRAUPNER Teacher transmitter 
with Teacher socket for the opto-electronic system.
M (Master) = Teacher transmitter

M S

Trainer lead
Order No. 3290.7

This lead is suitable for connecting a Teacher 
transmitter with DSC socket (e. g. mx-12, mx-
16s, mx-24s) to a GRAUPNER Pupil transmitter 
with Pupil socket for the opto-electronic system.
S (Student) = Pupil transmitter

General notes on Trainer mode operations
The accessories listed on this page, together with 
the DSC socket which is installed as standard, en-
able the user to transfer all functions or program-
mable single or multiple functions to a suitab-
le Pupil transmitter for Trainer mode operations. 
When you connect the Teacher transmitter to a 
Pupil transmitter using the Trainer lead, note that 
the plug marked “M” (Master) must be connected 
to the Teacher module, and the plug marked “S” 
(Student) to the Pupil module.
The individual functions to be transferred are se-
lected in the »Teacher/pupil« menu (see page 
150) of the Teacher transmitter, which can optio-
nally be operated in the following modes: PPM10, 
PPM18, PPM24, PCM20, SPCM20 or APCM24.
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Luxury neckstrap for hand-hand transmitters
Order No. 70.25

25 mm wide, with spring clip.
Special variable-length design.

PC interface lead
mc-22(s), mx-22 and mx-24s/PC
Order No. 4182.9

Required for communicating (copying and storing) 
between mc-22(s) / mx-22 / mx-24s transmit-
ters and an IBM-compatible PC. At the transmitter 
end the Teacher / PC module, Order No. 3290.2, 
is required.
The lead is supplied with the necessary software.

Diagnosis lead (DSC*)
Order No. 4178.1

This diagnosis (closed loop) lead is used to con-
nect a receiver directly to the mx-24s transmit-
ter. The action of plugging the lead into the DSC 
socket on the back of the transmitter automati-
cally switches the transmitter on, but at the same 
time the RF module remains disabled, so that no 
signal is transmitted via the aerial. The transmit-
ter must not be switched on using the main ON / 
OFF switch.

Copy lead mc-22(s)/mc-22(s), mx-22/mx-22 
or mx-22/mc-22 and mx-24s/mx-24s
Order No. 4179.2

For copying between two mc-22(s) or mx-22 
transmitters, or between an mc-22(s) transmitter 
and an mx-22 transmitter, or between two mx-
24s transmitters.
To connect the lead to mx-22 and mx-24s trans-
mitters a Trainer / PC module, Order No. 3290.22, 
is required in each unit. To connect it to the mc-
22(s) transmitter the interface distributor, Order 
No. 4182.3 is required.

* DSC = Direct Servo Control

USB PC interface
mc-22(s), mx-22 and mx-24s/PC
Order No. 4185

Required for communicating (copying and storing) 
between mc-22(s) / mx-22 / mx-24s transmit-
ters and an IBM-compatible PC without a serial 
port. At the transmitter end the Teacher / PC mo-
dule, Order No. 3290.2 is required.
The lead is supplied with the necessary software.
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ne GRAUPNER plug-in crystals exclusively, as listed in the main GRAUPNER catalogue.

60 35,000 F F F F F F F F F F

61 35,010 F F F F F F F F F F F F F F F F F F F F

62 35,020 F F F F F F F F F F F F F F F F F F F F

63 35,030 F F F F F F F F F F F F F F F F F F F F F

64 35,040 F F F F F F F F F F F F F F F F F F F F F

65 35,050 F F F F F F F F F F F F F F F F F F F F F

66 35,060 F F F F F F F F F F F F F F F F F F F F F

67 35,070 F F F F F F F F F F F F F F F F F F F F F

68 35,080 F F F F F F F F F F F F F F F F F F F F F

69 35,090 F F F F F F F F F F F F F F F F F F F F F

70 35,100 F F F F F F F F F F F F F F F F F F F F F

71 35,110 F F F F F F F F F F F F F F F F F F F F F

72 35,120 F F F F F F F F F F F F F F F F F F F F

73 35,130 F F F F F F F F F F F F F F F F F F F F

74 35,140 F F F F F F F F F F F F F F F F F F F F

75 35,150 F F F F F F F F F F F F F F F F F F F F

76 35,160 F F F F F F F F F F F F F F F F F F F F

77 35,170 F F F F F F F F F F F F F F F F F F F F

78 35,180 F F F F F F F F F F F F F F F F F F F F

79 35,190 F F F F F F F F F F F F F F F F F F F F

80 35,200 F F F F F F F F F F F F F F F F F F F F

281 35,210 F F F F F F F F F F

282 35,220 F F F F F F F F F F

182 35,820 F F F F F F

183 35,830 F F F F F F

184 35,840 F F F F F F

185 35,850 F F F F F F

186 35,860 F F F F F F

197 35,870 F F F F F F

188 35,880 F F F F F F

189 35,890 F F F F F F

190 35,900 F F F F F F

191 35,910 F F F F F F

50 40,665 F C B F C B F C B F C B F C B F C B F C B F C B F C B C B C B F C B F C B F C B F C B F C B F C B F C B F C B F C B F C B F C B

51 40,675 F C B F C B F C B F C B F C B F C B F C B F C B F C B C B C B F C B F C B F C B F C B F C B F C B F C B F C B F C B F C B F C B

42 40,685 F C B F C B F C B F C B F C B F C B F C B F C B F C B C B C B F C B F C B F C B F C B F C B F C B F C B F C B F C B F C B F C B

53 40,695 F C B F C B F C B F C B F C B F C B F C B F C B F C B C B C B F C B F C B F C B F C B F C B F C B F C B F C B F C B F C B F C B

54 40,715 C B C B C B F C B F C B C B C B F C B F C B F C B F C B C B F C B F C B F C B F C B

55 40,725 C B C B C B F C B F C B C B C B F C B F C B F C B C B F C B F C B F C B

56 40,735 C B C B C B F C B F C B C B C B F C B F C B F C B C B F C B F C B F C B

57 40,765 C B C B C B F C B F C B C B C B F C B F C B F C B C B F C B F C B F C B

58 40,775 C B C B C B F C B F C B C B C B F C B F C B F C B C B F C B F C B F C B    

59 40,785 C B C B C B F C B F C B C B C B F C B F C B F C B C B F C B F C B F C B

81 40,815 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B F C B

82 40,825 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B F C B

83 40,835 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B F C B

84 40,865 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B F C B

85 40,875 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B

86 40,885 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B

87 40,915 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B

88 40,925 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B

89 40,935 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B

90 40,965 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B

91 40,975 C B C B C B F C B F C B C B C B F C B F C B F C B F C B F C B

92 40,985 C B C B C B C B C B F C B C B C B F C B F C B F C B F C B

400 41,000 F

401 41,010 F

402 41,020 F

403 41,030 F

404 41,040 F

405 41,050 F

406 41,060 F

407 41,070 F

408 41,080 F

409 41,090 F

410 41,100 F

411 41,110 F C B

412 41,120 F C B

413 41,130 F C B

414 41,140 F C B

415 41,150 F C B

416 41,160 F C B

417 41,170 F C B

418 41,180 F C B

419 41,190 F C B

420 41,200 F C B

Frequency band
Channel

No.
Frequ.
MHz D A B CH CY CZ DK E F L LT NGB GR I IRL

41
MHz

SLO

35
MHz

35
MHz-B

40
MHz

NL P S SKIS

Appendix

Legende:
F C B = Alle Modelle
F = Nur Flugmodelle
C B = Nur Auto- und Schiffsmodelle

Key to symbols:
F C B = All models
F = Airplanes only
C B = Model cars and boats only

Légende:
F C B = Tous les modèles
F = Seulement pour modèles volants
C B = Seulement pour autos et bateaux

Legenda:
F C B = Tutti i modelli
F = Solo modelli di aerei
C B = Solo auto e imbarcazioni

Keine Haftung für Druckfehler! Änderungen vorbehalten! 

Liability for printing errors excluded! We reserve the right to 
introduce modifi cations! 

Nous ne sommes pas responsables d’éventuelles erreurs 
d’impression! Sous réserve de modifi cations!

Nessuna responsabilità per errori di stampa! Ci riserviamo la 
facoltà di apportare cambiamenti!
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Appendix

3D-Rotary
 see Rotary control

A
Aerial
 Receiver  26, 27
 Transmitter  23, 27
 Telescopic  23
Aileron / fl ap, see Model type
Aileron
 Control  53, 112, 117, 178, 184, 188
 Differential, see Wing mixer
 Effect  114, 120, 163, 187
Airbrake  36, 90, 91, 94
Alarm timer, see Timer
APCM receiver  38, 184
APCM24, see Modulation
AR throttle, see Throttle setting AR
Arrow symbol  33, 56
ASY  33
Auto-rotation
 Phase  50, 53, 100, 104, 122, 129, 133, 

199
 Settings  132
 Switch  50, 67, 104
Auto-rotation  45, 50, 67, 77, 102, 104, 132, 

197
 C1 position  67
 Tail rotor offset AR  133
 Throttle position AR  53, 132, 200
Auto-trim  45, 65, 68

B
Back-up all models, see Copy / Erase
Base setup model  18, 20, 34, 44, 45, 64, 66
Basic display  17, 20, 22, 24, 25, 30, 31, 34, 

45, 47, 49, 50, 51, 56, 64 … 68, 83, 
98, 100 ... 103, 106 ... 109, 130, 150

Battery Fail-Safe, see Fail-Safe
Battery must be charged  12, 22, see also 

under Warning displays
Battery time  44, 45, 51, 68, 106, 161, see 

Transmitter operating time

Battery voltage  12, 22
Brake settings  46, 52, 70, 71, 110
  Offset  70, 79, 167
Butterfl y  101, 113, 114, 119, 163, 168, 189, 

see also under Crow

C
C1 trim  34, 46, 70, 73, 77, 82, 125, 159, 

161, 167, 198
Camber-changing fl ap
 Control, see Wing mixer
 Differential  112, 187
Carburettor  5, 73, 82, 90, 92, 124, 126, 130, 

132, 192
 Adjustment  34
 Characteristic  90, 92
 Lever  130
 Linkage  130
 Opening  130
 Setting  94, 125
Care notes  5
Ch1, see C1
Channel 1 curve
 Fixed-wing  90
 Helicopter  92, 122, 124, 126
Channel select  17, 18, 21, 24, 150
Charge lead  5, 11, 12, 13
Charge socket  12, 13, 21
Charging
 Receiver battery  12
 Transmitter battery  10, 20
CLEAR  20, 22, 30
Clk 1 … 3, see Flight phase timer
CLR  22, 30
Code lock, see Input lock
Code number, see Input lock
Collective pitch
 Control  54, 72, 132, 137, 145
 Curve  53, 68, 92, 122, 129, 199
 Min.  46, 55, 56, 73, 96, 155, 196, 197
 Settings  73, 130, 155
 Trim  43, 137, 141

Contrast  20, 22, 30, see also Display
Control adjust, see Transmitter control
Control travel, see Transmitter control travel
Controlling timed sequences  182
Copy / Erase  44, 60
 Erase model  44, 60
Copy
 Back-up all models  44, 61
 External � mx24s  44, 61
 Flight phase  44, 61, 100, 102, 175, 180
 Model � model  44, 61
 mx24 � external  44, 61
Copy lead  60, 204, 205
Crow  101, 113, 114, 119, 163, 168, 189
Crystal  17, 23, 26, 206
Curve mixer  53, 54, 90, 92, 112, 120, 134, 

139,182, 190, 195
Cut-off trim  21, 34, 125, 198
 see also Trim

D
Delay time
 see Fail-Safe
 see Transition time
Delta model  36, 46, 70, 117, 188
 see also Model type and Tail type
Differential
 Aileron  52, 111, 114, 115, 118, 120, 

163, 176, 187
 Flap  36, 112, 187
 see also Dual mixers
 see also Wing mixers
Differential reduction  36, 114, 120, 187
Digital trim  34, 36, 42, 84, 133, 181, 202
Direction of rotor rotation  46, 72, 126, 127
Display  20, 22
 Backlighting  55, 155
 Contrast  20, 22, 30
DMA, see Torque compensation
DSC socket  18, 21
 see Charge socket
Dual mixer  37, 54, 70, 144, 162, 172, 184, 

190
 Differential degree  54, 70, 144
Dual Rate  29, 48, 86, 88
 Asymmetrical  48, 87, 89
Dual-axis stick  20, 28, 30, 32, 34, 184
 Converting  16

E
Electric power system  6, 110, 165, 167
ENT  33
ENTER  20, 22, 30
Erase
 Model, see Copy
Erase button (CLR)  20, 22
ESC  20, 22, 30
Expo  29, 86, 88
 Asymmetrical  87, 89
 Throttle limit  46, 73, 84
Exponential (control), see Expo

F
F3A model  192
Fail-Safe  20, 22, 40, 54, 55, 59, 193
 APCM24  149
 Battery  147
 PCM20  146
 SPCM20  148
Fixed switch  28, 30, 32, 33, 97
Fixed-wing model  34, 36
Flight phase  22, 36, 42, 49, 60, 98, 174
 Copy  61
 Name, see Phase name
 Programming  98
 Switches  49, 104, 105, 179
 Timer  49, 50, 51, 100, 102, 108, 168
 Transition delay, see Transition time
Flight timer  22, 106, 107
Flying wing, see Tail type
Free mixer, see Mixer
Frequency band (changing)  17, 21
Function fi elds  33
Function input
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 see Stick function input
Function select, see Multi-function menu
Fuse  12
FX switch, see Fixed switch

G
General settings  55, 154
Gyro  5, 105, 127, 153, 196, 200
 Effect  53, 81, 127, 196, 202
 Gain  43, 81
 Suppression  42, 53, 127
Gyro sensor  81, 127, 200, see also under 

Gyro

H
HEIM
 Mechanics  72, 126, 128, 145
 System  126, 128
Helicopter mixers  122
Helicopter programs
 Flight phase specifi c  98, see also Heli-

copter mixers
Helicopter, see Model helicopter
Helicopter type  43, 46, 72, 137, 145, 154, 

197
HELP  20, 22, 23, 30, 110, 157
Help function, see HELP
Hold mode  55, 146 ... 149, see also Fail-

Safe
Hotkey  30
Hover point  67, 124, 129, 199

I
Identifi cation melody, see Power-on beep
Idle setting  34, 73, 82, 129
Idle trim  55, 73, 77, 125, 129, 150, 153, 

192, 198, 199, see also Cut-off trim
Ignition
 Electrical  6
INC / DEC buttons  20, 28, 32, 40, 43, 47, 

75, 78, 60, 81, 90, 94, 123, 127, 141, 
144, 159, 165, 176, 180, 184, 192, 
200

Input buttons, see Operating buttons
Input lock  33, 56, 157
Installation
 Linkages  4, 5, 27, 72, 74, 128
 Receiving system  4, 26, 38, 43
 Servos  4, 27
 Trainer / PC module  11, 21, 60, 152, 

204, 205
Interface  15

L
Language select  23
Lap counter  49, 50, 52, 100, 102, 107, 108
Lap time  49, 50, 100, 102, 108
LCD screen, see Display
Liability  6, 206
Light-pipe lead  21, 151, 152, 204
Linear mixer  52 ... 54, 134, 135, 144, 184, 

187, 194
LinearMIX, see Linear mixer
Logical switch, see Switch

M
Marker button  67, 124, 125, 126
MIX active in phase  54, 98, 142, 186
Mix only channel  43, 47, 54, 83, 110, 121, 

134, 137, 141, 142, 173, 182, 190
Mixer  26, 29, 40, 43, 46, 47, 52, 55, 56, 59, 

67, 70, 72, 75, 79, 83, 90, 92, 94, 
101, 110, 122, 134, 142, 144, 150 ... 
152, 182

 Wing, see Wing mixer
 Free  43, 53, 54, 135, 142, 144, 165, 

173, 182, 184 ... 186, 194
 Helicopter,
  see Helicopter mixer
  see Model helicopter
 Neutral point  46, 54, 111, 134, 137, 161, 

187, 194
 Serial connection  135, 136
 Switch  53, 136
Mixer direction  113, 115, 118, 121, 127, 

139, 145, 178, 198, see also Mixer in-

put, asymmetrical / symmetrical
Mixer input  43, 54, 72, 111, 114, 115, 117, 

119, 122, 126, 134, 145, 173, 178, 
180, 181, 186, 187,194, 198

 Asymmetrical  54, 139
 Symmetrical  43, 54, 139
Model (operating) time  22, 44, 45, 51, 58, 

59, 65, 68, 106, 161
Model
 Erase  44, 60
 Memory, see Model select
 Name  22, 44, 45, 58, 59, 64, 66, 150, 

153, 160, 177, 197
 Number  59
 Select  44, 58, 59, 60, 62, 64, 66, 160, 

196, 197
Model change, see Model select
Model helicopter  34, 42, 58, 61, 77, 82, 122, 

129, 132, 141, 154, 196
Model memory
 Set-up  58, 150, 153, 160, 197
Model type  17, 22, 34, 40, 46, 49, 51... 54, 

58, 59, 60, 65, 70, 79, 100, 105, 110, 
137, 138, 144, 150, 153, 159, 161, 
167

 Display  22, 40, 43, 58
 Fixed-wing  36
 Helicopter (type)  42, 72
Modulation
 PCM20  9, 11, 17, 22, 23, 39, 44, 45, 54, 

64, 66, 146, 153, 155
 SPCM20  9, 11, 17, 22, 23, 39, 44, 45, 

55, 64, 66, 148, 153, 155
 PPM18  9, 11, 17, 23, 44, 45, 55, 64, 66, 

153, 155
 PPM24  9, 11, 17, 23, 44, 45, 55, 64, 66, 

153, 155
 PPM10  9, 11, 23, 44, 45, 55, 64, 66, 

153, 155
 APCM24  9, 11, 22, 23, 44, 45, 55, 64, 

66, 149, 153, 155
Motor controller  37, 79, 142, 165, 172, 174, 

see also Speed controller
Motor run time  30, 95, 101, 106, 168, 170

Multi-fl ap menu  36, 39, 40, 52, 53, 70, 105, 
110, 177, 181, 184, 189

Multi-function list  22, 30, 31, 59, 62, 145, 
146, 157, 160

Multi-function menu  20, 30, 56, 58, 59, 157

N
Name
 see Owner’s name
 see Phase name
Neutral setting
 see Stick settings
 see Servo centre
Neutralising lever  16
No Pupil signal, see Warning display
Non-delayed channel  51, 98, 105
Numeric input, see Input lock

O
Offset
 see Brake
 see Transmitter control
 see Mixer neutral point
 Input  37, 47, 52, 71, 79, 80, 111, 144, 

145, 166, 169, 175, 180, 185, 187, 
190, 202

On / Off  33
Operating buttons  20, 30
Operating controls, see Transmitter control
Operating time
 Model  5, 22, 65
 Transmitter  5, 12, 22, 65, 106
Owner’s name  55, 154

P
PC interface lead  205
PC socket  60, 204, 205
PCM receiver  39
PCM20, see Modulation
Phase
 Assignment  49, 50, 78, 80, 84, 86, 88, 

90, 92, 98, 100, 102, 104, 105, 108, 
110, 122, 168, 169, 175, 179, 185, 

Appendix
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201
 Name  22, 49, 50, 56, 100, 102, 104, 

110, 155, 160, 168, 175, 179, 196, 
199

 Setting  49 ... 52, 56, 70, 78, 80, 86, 88, 
90, 92, 98, 100, 102, 105, 106, 108, 
110, 119, 122, 161, 163, 167, 169, 
174, 179, 185, 201

 Switch  45, 49, 50, 67, 98, 100, 102, 104, 
105, 168, 174, 175, 179, 201, 202

 Trim (F3B)  98, 105, 176, 178
Pitch, see Collective pitch
PLL, see Synthesizer under RF module
Plug-in crystal, see Crystal
Polarity
 Charge socket  12
 Receiver battery  13
 Transmitter battery connector  12
Position mode  55, 146, 148, 149, see also 

Fail-Safe
Power supply  4, 12, 13, 26
Power-on beep  55, 155, 160, 196
Power-on warning  20, 22, 44, 45, 58, 65, 68
PPM receiver  37, 38
PPM10, see Modulation
PPM18, see Modulation
PPM24 receiver  38, 184
PPM24, see Modulation
Proportional, see also under Transmitter 

controls
 Control  20, 128, 134, 136
 Side-mounted control  15, 20, 26, 28, 43, 

47, 71, 75, 78, 80, 82, 94, 96, 108, 
122, 125, 138, 144, 159, 165, 166, 
170, 174, 178, 182, 198, 202

 Rotary control  127

Q
Quick-Select  31

R
Range  24
 Check  5, 27

Receiver  4, 17, 18, 20, 21, 23, 26
 Aerial, see Aerial
 Battery  13, 26
 Output  38, 39, 55, 101, 110, 146, 147, 

153
 Power supply  13
Receiver socket sequence
 Fixed-wing  37
 Helicopter  43
Receiving system  4, 26, 38, 43
Reference point  33, 48, 90, 92, 123, 139, 

190, 193, 200
 Function  48, 123
Resetting changes, see Copy
Reverse, see Servo reverse
RF module  11, 14, 17, 21, 23, 24, 30, 150
  Synthesizer  11, 17, 21, 24
Rotary control  20, 22, 30
Rotor direction  46, 72, 126, 127

S
Safety Notes  4, 131
Saving changes, see Copy
Screen contrast, see Display contrast
SEL  33
Self-neutralising lever  16
Serial connection, see Mixer
Servo
 Centre (offset)  46, 59, 74, 147, 156, 

162, 178, 192
 Direction (reverse)  38, 43, 46, 74, 111, 

134, 138, 144, 145, 192, 198, 200
 Display  20, 31, 56, 153, 156, 168, 185
 Neutral position, see Centre (offset)
 Reverse  38, 43, 46, 74, 111, 134, 138, 

144, 145, 192, 198, 200
 Sequence, see Model type
 Setting  38, 40, 43, 46, 55, 56, 70, 74, 

82, 114, 119, 121, 134, 137, 144, 
156, 178, 187

 Test  56, 156
 Travel  20, 27, 28, 34, 46, 70, 72, 74, 75, 

82, 112, 134, 137, 153, 156, 162, 

189, 192, 195, 198, 203
 Travel limit  27, 46, 53, 75, 119, 134, 156, 

162
Slot time  31, 51, 106
Socket  15
Socket number  40, 55, 59, 147, 153
SPCM receiver  39
SPCM20, see Modulation
Speed controller  6, 26, 36, 166, 167
Split mode  111
Step, see Trim increment
Stick  5, 20, 45, 47, 53, 59, 64, 66, 76, 77, 

86, 88, 90, 92, 94, 135, 150, 154, 
161, 184, 192, 193

 Centring force  16
 Converting  16
 Length adjustment  14
Stick mode  23, 28, 44, 45, 55, 56, 59, 64, 

66, 74, 150, 153, 154, 160, 177, 196
 Channel  81, 105, 110, 121, 122, 134, 

142, 144, 153, 156, 172, 173, 182, 
184, 190

 Curve  48, 68, 90, 92, 122, 124, 126, 
129, 137, 139, 164, 182, 193

 Function  18, 20, 27, 28, 34, 48, 53, 55, 
59, 64, 65, 66, 68, 78, 80, 86, 88, 
90, 92, 110, 119, 129, 134, 142, 144, 
150, 154, 190

 Function input  28, 74, 78, 80, 110
 Travel, see Transmitter control travel
Stick settings  20, 22, 46, 47, 52, 76, 77, 82, 

84, 129, 136
STO  33
Stopwatch  22, 30, 49, 51, 94, 106, 108, 170
Suppress Codes  44, 62
Suppress models  44, 62
Suppressing
 Electric motors  6
 Servos  6
Swashplate  42, 46, 47, 72, 77, 126, 145, 

196
 Limiting  53, 128
 Linearisation 46, 72

 Linkage  47, 77, 145
 Mixer  54, 122, 145, 198
 Rotation  53, 67, 72, 128
 Servos  46, 72, 145, 198
 Type  43, 46, 72, 196, 197
Switch
 Assignment  32, 78, 80, 86, 88, 95, 104, 

107, 170, 179, 197
 Display  48, 93
 Expanded  32
 Fixed switch  30, 32, 97
 Logical  29, 30, 33, 44, 45, 48, 65, 68, 

86, 88, 97, 100, 102, 104, 108, 136, 
141, 178, 179

Switch channel  54, 134, 135
Switching point assignment, see Transmitter 

control switch
SYM  33
Synthesizer
 RF module  11, 17, 21, 24

T
Tail, see Tail type
Tail type  37, 46, 54, 70, 177
 2 EL Sv 3+8  37, 38, 46, 70
 Delta  37 ... 39, 46, 70, 117, 188
 Flying wing  37 ... 39, 46, 70, 117, 188
 Normal  37 ... 39, 46, 70
 V-tail  37 ... 39, 46, 70
Telescopic aerial, see Aerial
Throttle
 / Airbrakes  34, 39, 40, 48, 90, 135
 Control curve  90
Throttle
 / Collective pitch curve  48, 92
 Curve  42, 73, 82, 124, 129, 193
 Limit  28, 34, 42, 46, 47, 77, 82, 125, 

136, 198
 Limit Expo, see Expo throttle limit
 Limiter  42, 47, 73, 82, 125, 129, 198
 Pre-set  125, 129
 Setting AR  47, 77, 84, 129, 133, 136
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 Too high, see Warning display
 Trim, see C1 trim
 Warning threshold  46, 73
Timed sequences  182
Time delay
 see Auto-rotation
 see Fail-Safe
 see Transition time
 Transmitter control  79, 81
 Flight phase, see Transition time
 Switch function  79, 81
 Throttle limiter  83, 131
Time1 Time2  49, 50, 100, 102, 108
Timer  29, 30, 44, 45, 49, 50, 51, 65, 68, 95, 

100, 102, 106 … 108, 161, 166, 168, 
170

 Alarm  44, 45, 49, 50, 51, 65, 68, 107, 
108, 161

 General  51, 106
 Flight phase, see under Flight phase
 Switch  49, 50, 106, 108
Torque compensation (DMA)
 Static  126, 127, 200
Trainer mode  11, 14, 15, 18, 20, 21, 29, 38, 

43, 55, 60, 150, 153, 204
 Defects  22, 151
Transition time  49, 50, 101, 103, 105, 111, 

167, 168, 174, 179, 201
Transmission mode, see Modulation
Transmitter
 Aerial, see Aerial
 Battery  5, 7, 12, 13, 14, 18, 21, 61, 106
 Case  14, 15, 21, 93
 Charge lead  11, 12
 Description  20
 Neckstrap  20
 Operating time  22, 65
Transmitter control
 Assignment, see Setting
 Direction  34, 47, 79, 81, 91, 169
 Offset  37, 46, 47, 54, 71, 79, 80
 Position  30, 33, 65, 91, 95, 123, 127, 

139
 Setting  28, 29, 47, 78, 80
 Setting: Throttle limit  82
 Switch  30, 32, 48, 65, 68, 83, 93, 94, 97, 

106, 108, 125, 136, 141, 168, 170, 
178

 Switch assignment.  32, 94
 Travel  30, 47, 48, 52, 71, 79, 81, 119, 

134, 161, 177
Travel limit, see Servo
Trim
 Control  65, 68, 76, 77, 84, 132, 198
 Digital  34, 84, 133, 181, 202
 Increment  47, 76, 77, 162, 174, 192
 Lever  22, 34, 47, 59, 74, 76, 77, 118, 

136, 162, 185, 192
 Memory  65, 68
 Position  34, 83, 202
 Point  91, 93, 123, 140
 Point function, see Reference point func-

tion
 Reduction, see Trim increment
 Slider, see Trim control
 Value  34, 59, 65, 68, 124, 161, 198
Type of modulation, see Modulation

U
User’s name, see Owner’s name
Using the system for the fi rst time  23

V
V-tail, see Tail and Model type
Volume  44, 45, 65, 68, 161, 197

W
Warning
 Display  20, 22
 Signal  5, 12, 22, 23, 24, 61, 171
Wing mixer  29, 36, 39, 40, 52, 110, 163, 

176, 177
 see Airbrakes
 see Butterfl y
 Aileron differential, see Differential

 Flap differential, see Differential

Y
Yaw
 Adverse  111, 163
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215Guarantee certifi cate

Guarantee certifi cate Wir gewähren auf dieses Erzeugnis eine Garantie von
This product is warrantied for

Sur ce produit nous accordons une garantie de 24
Monaten
months
mois

Servicestellen / Service / Service après-vente

Garantie-Urkunde
Warranty certifi cate / Certifi cat de garantie

Computer-System mx-24s

Die Fa. Graupner GmbH & Co. KG, Henriettenstraße 94-96, 
73230 Kirchheim/Teck gewährt ab dem Kaufdatum auf die-
ses Produkt eine Garantie von 24 Monaten. Die Garantie 
gilt nur für die bereits beim Kauf des Produktes vorhande-
nen Material- oder Funktionsmängel. Schäden, die auf Ab-
nützung, Überlastung, falsches Zubehör oder unsachgemä-
ße Behandlung zurückzuführen sind, sind von der Garantie 
ausgeschlossen. Die gesetzlichen Rechte und Gewährleis-
tungsansprüche des Verbrauchers werden durch diese Ga-
rantie nicht berührt. Bitte überprüfen Sie vor einer Reklama-
tion oder Rücksendung das Produkt genau auf Mängel, da 
wir Ihnen bei Mängelfreiheit die entstandenen Unkosten in 
Rechnung stellen müssen.

Graupner GmbH & Co. KG, Henriettenstraße 94-96. 73230 
Kirchheim/Teck, Germany guarantees this product for a pe-
riod of 24 months from date of purchase. The guarantee ap-
plies only to such material or operational defects witch are 
present at the time of purchase of the product. Damage due 
to wear, overloading, incompetent handling or the use of in-
correct accessories is not covered by the guarantee. The 
user´s legal rights and claims under guarantee are not af-
fected by this guarantee. Please check the product carefully 
for defects before you are make a claim or send the item to 
us, since we are obliged to make a charge for our cost if the 
product is found to be free of faults.

La société Graupner GmbH & Co. KG, Henriettenstraße 94-
96, 73230 Kirchheim/Teck, Allemagne, accorde sur ce pro-
duit une garantie de 24 mois à partir de la date d´achat. La 
garantie prend effet uniquement sur les vices de fonction-
nement et de matériel du produit acheté. Les dommages 
dûs à de l´usure, à de la surcharge, à de mauvais acces-
soires ou à d´une application inadaptée, sont exclus de la 
garantie. Cette garantie ne remet pas en cause les droits et 
prétentions légaux du consommateur. Avant toute réclama-
tion et tout retour du prouit, veuillez s.v.p. cotrôler et noter 
exactement les défauts ou vices.

Transmitter alone,  in aluminium case

� 4730.77 mx-24s  35-/35-MHz-B-Band

� 4748.77 mx-24s  40-/41-MHz Band

Übergabedatum:
Date of purchase/delivery:
Date de remise:

Name des Käufers:
Owner´s name:
Nom de I`acheteur:

Straße, Wohnort:
Complete adress:
Domicie et rue:

Firmenstempel und Unterschrift 
des Einzelhändlers:

Stamp and signature of dealer:

Cachet de la fi rme et signature 
du détaillant :

Graupner-Zentralservice
Graupner GmbH & Co. KG
Henriettenstrasse 94 - 96
D-73230 Kirchheim

Servicehotline
� (+49) 0 18 05 47 28 76
Montag - Freitag
9:30 - 11:30 + 13:00 - 15:00 Uhr

United Kingdom
Graupner Service
Brunel Drive
GB, NEWARK, Nottingham shire
NG242EG
� (+44) 16 36 61 05 39

Sverige
Baltechno Electronics
Box 5307
S 40227 Göteborg
� (+46) 31 70 73 00 0

Schweiz
Graupner Service
Wehntalerstrasse 37
CH 8181 Höri
� (+41) 43 26 66 58 3

Luxembourg
Kit Flammang
129, route d’Arlon
L 8009 Strassen
� (+35) 23 12 23 2

France
Graupner France
Gérard Altmayer
86, rue St. Antoine
F 57601 Forbach-Oeting
� (+33) 3 87 85 62 12

Espana
FA - Sol S.A.
C. Avinyo 4
E 8240 Manresa
� (+34) 93 87 34 23 4

Ceská Republika
Slovenská Republika
RC Service Z. Hnizdil
Letecka 666/22
CZ 16100 Praha 6 - Ruzyne
� (+42) 2 33 31 30 95

Belgie/Belgique/Nederland
Jan van Mouwerik
Slot de Houvelaan 30
NL 3155 Maasland VT
� (+31) 10 59 13 59 4

Italia
GiMax
Via Manzoni, no. 8
I 25064 Gussago
� (+39) 030 25 22 73 2
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