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A computer radio makes the job of
setting up a model quick and easy, once
you know how. If you don’t know how and
it is all too hard then  ask someone who
does know to do it for you because the
outcome can make an aeroplane a lot better
to fly. The instruction book is full of  what
seems meaningless jargon with functions
such as dual rates, end point (atv), expo-
nential, differential, mixers, free mixers
and delay timers. What are these things do
and what do you actually use them for?

End point adjustment (ATV) can
determine how far each servo (control) will
move for example if you need more down
than up elevator. Most models usually need
more down than up to give the same
looping radius which can help make the
plane respond to elevator the same way
when  inverted. If the plane rolls faster to
the left than the right this can also be easily
rectified. The engine idle speed can be set
from the radio. Setting up the valve on
pneumatic undercarriage system is a breeze
now, it used to take me an hour the
mechanical way. These tasks are just basic
programming all you have to do is start
with the servo in the centre then set the
amount of atv (travel). The old methods of
getting a vtail, elevon or flaperon equipped
model with sliding servos and ball link
devices are easier and more accurate when
it is done by the transmitter. Aileron to
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computer
radio.

The MC 24 by
Graupner will

control anything
you can dream of
flying. Loads of

free mixers, delay
timers, switches

that can be
positioned for
your comfort,

even on the top of
the sticks. Large
LCD screen and

thumbwheel
make the task of
complex mixing

easier.

For controls that require equal travel in
both directions make sure the servo

arm is straight across before you start.
Always do the intitial set up with the

radio switched on.

rudder, elevator to flap mixing and basic
landing attitude are preset mixers set by the
factory and all you need do is change the
value and the direction. Dual rates give
more or less control for the same stick
movement. Depending on the type of
aircraft or flying reducing the control
sensitivity can make manoeuvres such as
slow and four point rolls easier to keep
smooth. The snap roll and sharp radius in a
square loop need large movements and
although you can use exponential often the
dual rate achieves a better feel. Of course
you do have to remember to switch in and
out as required.

The more advanced programming uses
free mixers to help improve the way the
aeroplane responds to certain control
inputs in various flight attitudes. For
example in knife edge flight when you roll
the plane to the left and apply right rudder
if the plane starts to roll to the right (as
they usually do) the radio can be pro-
grammed to input the correct amount of
left aileron to keep the wing vertical. Roll
to the right and hold left rudder then do the
same. When you have that set your plane
will be better to fly as it should react the
same either way.  Roll the plane to knife
edge again and hold top rudder. The model
will probably pitch nose up (they usually
do) so you can mix a touch of down
elevator with the rudder and get the plane
to track straight. Usually the elevator mix
value will be slightly different for each
rudder direction, as will the aileron. Now
you have a plane that will fly straight on
knife edge either way and you have used
two mixers. Your aeroplane is now easier
to knife edge leaving you  free to concen-
trate on other tasks such as positioning,
losing height etc. Now the old fashioned
purist might say “ that’s cheating and not a
true test of flying skill”. My experience is
such that I find aeroplanes are a lot more
fun to fly with a good set up and piloting in
my book is making the plane look good in
the air. What if you don’t want this mixing
to happen unless you are going to do a

knife edge pass? You can either turn it on
or off via a switch or set up an offset so the
additional corrections only activate when
the rudder stick reaches a pre determined
position say one half rudder stick.

The landing switch on a middle level
radio sets the amount of up trim for
landing. This is used to set the airspeed on
final leaving you to concentrate on other
tasks such as descent rate, wings level, drift
and the touchdown point. This is a great
advantage when some one is in the initial
stage of learning to land. If an aileron
correction is needed on final most pupils
release the slight amount of up elevator as
they tend to the other task resulting in an
undershoot and a go around. This simple
mixing function makes the complicated
task of approaching the field correctly,
much easier. When the pupil can cope with
the extra work load the mixer can be
switched off. As per knife edge this mix
can be either activate by a switch or an
offset,  pre determined throttle stick
position say 1/4. Set the offset and the up
trim can  be removed as the power is
advanced if a go around is required. A
good starting point is 4% up elevator with
the throttle off.

That works well on a trainer or sport
model but what if you are flying a fast
heavily loaded turbine model? There are a

With the throttle stick at half and the
servo arm straight across  set the linkage

so the carburettor is half open.  If you
need to use sub trim  to get it exact try

not to use more than 5% .
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lot more features available in a high end set to help make flying
easier. The jet is on final you are too fast and decide to abort. The
gear is down as are the flaps, spoilers and the ailerons crowed to
create as much drag as you can get. Jet engines have a lag in their
throttle response from idle and the drag requires some power to
applied to maintain the descent and the response time is a lot less
at 1\4 power than it is at idle. A jet can take five seconds to start
accelerating so if a go around is needed reducing the drag quickly
is important. On a high end radio such as the Graupner MC 20
moving one switch can reduce flap to the take off position, retract
the spoiler, reset the ailerons and set the elevator trim to climb as
the pilot waits for the power to come on. Doing that with a
separate lever for each function is pretty difficult do and the high
landing speed of jets soon becomes apparent as they whistle past
and they start disappearing quickly as you wait for the power to
come on. Advanced mixing helps to make this simple manoeuvre
look smooth because that one switch has coordinated four control
inputs to reduce the work load for the pilot to concentrate on
what is important.

When model helicopters became available there was no such
thing as a radio with mixing. The first system designed for r\c
helicopters was a Sankyo which had basic mixing. When you
open or close the throttle\collective pitch a different torque value
needs to compensated for by the tail rotor or the heli will rotate.
When you make this adjustment the change in thrust from the tail
requires trimming the lateral cyclic (aileron) on the main rotor or
the chopper will drift sideways. Mixers allow these changes to be
allowed for and adjusted and on later model radios flight modes
were introduced. A typical heli set up would have a mode for
hovering, forward flight, aerobatics and auto rotation. Accurate
hovering is easier with low rotor rpm and complex aerobatics are
only possible with high rpm with different pitch values. Stopping
the engine to glide in needs another set of values, yet again.
Although very steep auto-rotating, is actually gliding. You can
learn this manoeuvre with the engine idling and later actually
stop it. It is highly unlikely model helicopters could perform the
amazing manoeuvres today without modern mixing.

Gliding is another example where you can utilise flight modes
to increase performance. Throw the switch for speed and the
ailerons and flaps raise a few degrees to change the camber of the
wing best suited for speed. Use the speed to get out of sinking air
as fast as possible to reduce height loss. When you find lift throw
the switch and the plane sets the trims for best glide speed and
wing camber for best lift drag ratio. On final throw the switch to
landing and the flaps drop ninety degrees and the ailerons move
up twenty. This gives an enormous amount of drag and the pre set
elevator trim sets the speed and steep descent for a landing on the

The edit or menu keys on the left decide what function will be
activated or changed. Cursor keys in the middle selects the
channel and the data keys on the right is used to change the

value. E-mail: modhelis@ozemail.com.au

NC Helicopter Services
98 Derby Street, Kew. 3101. Vic.
Phone: (03) 9853 6017 Fax: (03) 9853 0494

OZ WIDE MAIL ORDER,  All major
CREDIT CARDS

Nick’s Super Sale
ENGINES FAST  CHARGERS
OS40LA $110 SUPERNOVA 250S  $220
OS32SX-H $269 SUPERNOVA 3000 $280
OS46LA $119 HT DELTA PEAK 4/8 CELL  $61
OS46FX $235 HT CG-340, 4-16 CELL $87
OS50SX $295
OS50SX-H $290 TUNED MUFFLERS
FS52S $443 YUSHA 30 SILICON TYPE  $120
OS61SX-H $480 YUSHA 50 SILICON TYPE  $ 121
OS70SX-H $540 CY MUSCLE PIPE II $189
OS91SX-H C-Spec $488 FLOATS
YS80ST $542  60 SIZE HELIS $45

ARF AIRCRAFT
PH ATLANTIS 40/46 $247.50
SG PC9 ROULETTES 40/46 $235.95
SG STEARMAN 46 $264.55
ALBATROSS ELECTRIC GLIDER (2m SPAN) $179.00
CMP TRANSALL C-166 TWIN .25 ENGINE $550.00
SG BOOMERANG 40 $150.00
VMAR PILATUS PC9/A 81” SPAN .75/.120 2 Stroke $550.00
SG ZERO 148 cm, .46  Engine, 2 stroke. $228.00
CM Pro Giles G202 1650mm span 60tc 90fs $323.00

HELICOPTERS GYROS
ROBBE MOSKITO SPORT 11 KIT 46-50       $  850 ROBBE G-200 $130

ROBBE ORNITH 46ARF W ENG                    $  940 ROBBE 3D GYRO $324

ROBBE MOSKITO H300 KIT 46/50 $1175 CSM 180 $177

ROBBE FUTURA SPORTS KIT 60 $1272 JR G410T $213

ROBBE MILLENIUM II 60/90 $2100 JR G460T $284

JR VOYAGER 50 KIT $928 CSM 560                 POA

JR ROBINSON R22 KIT 50 $939 (PC Interface) $438

JR VENTURE 60 KIT $1120 Futaba 401 w servo POA

THUNDER TIGER RAPTOR, ARF, 39, Ver.2 $900  Futaba 601 w servo POA

KYOSHO CALIBER 30 ARF $687

NEW
Model Avionics Govners
Throttle jockey         $150
Optical sensor opt    $64

VIDEOS
CURTIS YOUNGBLOOD 3D LESSONS $65.78
AUST. INT. R/C HELI SPECTACULAR $29.99
RADIOS FUELS
JR 662 $550 POWER MASTER 5% - 30%
JR 378 $690 COOL POWER 5%-15%
JR 3810 $850. PRO GLOW 5%-15%
Hitec ECLIPSE 7H $600 OILS:  COOL POWER

SIMULATORS
TRUE FLIGHT 3Dnow with USB
and serial interface. $390.00
EASY FLY (Interface) $195.00
IKARUS AERO FLY (Dummy Tx)$390.00

SPARES for
ROBBE, JR HELIS, KYOSHO, HIROBO, THUNDER TIGER
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With twelve free
mixers plenty of high
level programming
is available. The
landing switch
conveniently placed
on top of the throttle
stick makes flying
the Turbine Vigilante
easier. There are
three positions for
flight, take off flap
with climb trim,
landing flap with
elevator trim plus
spoiler and ailerons
up slightly. Two
timers are employed
for elevator trim
delay and plus slow
down when spoiler
activates. It takes a
while to perfect the
settings but it is
worth the effort with
such a valuable and
fast aeroplane.

Exponential can
give a small

movement around
centre and large
deflection at  the

extremes.  Not
really needed on a

basic  trainer.

spot.
A simple overview suggests a basic computer transmitter will

have a memory system to save settings for four aircraft with four
or five channels. Menu functions will be servo reversing, subtrim,
atv, exponential, vtail , elevon, aileron-rudder mixers. A middle of
the road six or seven channel will have flaperon, landing function,
free mixers and aircraft glider and helicopter menus, maybe flight
modes and more model storage. W ith eight to ten channels you get
delay timers, offsets, the ability to assign functions to particular
switches, advanced flight times and more model memory. You can
also set the percentage of trim (sensitivity) A model memory can
be used for individual aircraft and experimenting with new
settings on the same model. It takes some time to perfect a good
set up so it is safer to copy that information to another memory. If
you muck it up you revert  to the original.

Delay timers are used to slow down or delay the mixing input,
for example the landing function. Setting up for landing on the
downwind leg you pull the power back to slow the aircraft. Throw
the landing switch which mixes the up or down trim required and
the aircraft will balloon or dip until the correct airspeed for that
trim is reached. If you are flying in a scale competition where the
rectangular approach is still judged any change in height will
attract a downgrade. You don’t have to be in a competition to be
want to be able to demonstrate a high standard of flying skill. A
timer can delay the elevator trim change until the speed is correct
for the chosen setting. If you don’t have a timer try activating the
landing function as you commence the turn onto base. The speed
will wash off and any balloon or dip can be hidden in the turn.
When flaps or spoilers are activated a servo slow down timer both
reduces the load and initial pitch change these large control
surfaces generate.

PROGRAMMING YOUR COMPUTER RADIO

The aeroplane is ready to be programmed when all controls are
set at neutral, sticks centred with the radio switched. Set the
control directions with reversing first and then adjust the linkages
to centre. If you do this the other way around there may be a trim
change when the servo direction is reversed. There is nothing
wrong with the radio but this due to the pot in the stick not being
correctly aligned. Next set the ATV or how far each function will
actually move. That is the basic set up and after the test flights
then it’s time to start punching away at the keyboard to make
subtle improvements. After a while you get to learn the percentage
values for knife edge and as a rough guide, elevator mix on knife
edge start with three percent once you have established what
direction of elevator is needed. If the radio system has mix curves
fine tuning can be a lot more accurate. The elevator percentage
required is usually not linear as rudder input is increased. The
small value needed at high speed knife edge will not be enough in
a vertical climb as you apply right rudder to compensate for either
torque or crosswind drift so you have to decide what is more
important.

If the thrust line is incorrect the aeroplane may pitch nose up or
down as the power setting is changed. Use a free mixer to apply a
small amount (three percent) of elevator trim coupled with throttle
to overcome this. The same can be applied to rudder and aileron if
the side thrust is out. If your student is not coping with his first
double tapered low wing sport model the tendency to tip stall on
this type can be dialled out. First you set the maximum elevator

at the Twin Cities Model Aero Club Inc.

Friday 12th, Saturday 13th, and
Sunday 14th September 2003

IMAC Rules will apply
2003 Sequences

Basic Class
Sportsman Class

Intermediate
Advanced Class
Unlimited Class

For more information please contact
Warren Leach at

 scaleaerobatics@tcmac.com.au
or visit www.tmac.com.au
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Scale aerobatic aircraft like this Edge 540
need large control deflections for snap rolls
and the Hanno screw. Exponential allows
soft response around neutral and
progressively more toward the end of the
stick travel. Forty five degrees of elevator
throw is not unusual for this style of flying
and without expo it is nearly impossible to
fly smoothly with these massive control
deflections.

End point
adjustment makes
setting auxillary
functions such as
retract valves a
breeze.

throw so the model will not stall when holding full up with the
power. The elevator will be pretty soft on the flare and twenty
percent  reverse expo will improve the elevator  response at slow
speed and once confidence has improved you then revert back to the
usual set up.

Free mixers can be used for specific things for example flying a
twin on one engine by returning one to idle. Set up the retracts and
gear doors with a combination mixers and delay timers. When the
retractable undercarriage is selected up watch the gear doors open,
the wheels disappear and a few seconds later the door closes. When
you are working all of this out on the workbench it is a good idea to
remove the output arm screws from the servos when selecting a more
complex mix. If you dial in the wrong value or direction the servo
can often stall as the control surface hits the stop. The result can be a
damaged set of gears but if the screw is removed the servo arm
should flick off.

The flight timer can be a simple countdown type activated by a
switch or it can start when the throttle is advanced or maybe when
the gear is retracted.  A stop watch and flight time can also be
programmed and is often used by electric flight competitors. Some
radios give you the choice of digital trims that allow setting the ratio
or sensitivity of trim. This system is safer as you cannot knock the
trim when the radio is switch off which is a really good idea for
beginners. Knock a trim when it’s on and you be alerted by the
beeps, another good feature.  If you want to see how quickly you can
get an aeroplane back down on the ground wait for the low battery
warning on the transmitter to sound.

 Some radios allow allocating one channel at a time with the
buddy box and this really speeds up the learning process. For
example learning to bank is made easier by only giving the student
control of the aileron. The instructor can maintain altitude giving the
student more time to concentrate on getting the correct angle before
the plane starts descending rapidly. Once that is ticked off the list
then move on to elevator. Giving the student only the rudder for a
few take offs gets the automatic left and right reaction happening in
less time than starting with all four controls.

A basic radio may  have two model memories, model one and
two. It is a very good idea to put the corresponding letter on the
aircraft to avoid the possibility of attempting to fly with the wrong
model memory. The more advanced transmitter usually has an alpha
numeric display which makes it easier to not make this mistake.
When you switch between models I have learned the hard way  it
always pays to take an extra few seconds and double check. No I did
not get airborne but spent ten minutes trying to get a four stroke to
start and it turned out the throttle was back  the front because of the
wrong memory.  Four strokes don’t usually start at full power and it
was all a bit embarrassing.

In this hobby the cheapest thing you will ever purchase is a good
radio so if you are deliberating on what type to get; I say get the best
computer model you can afford.  Stephen Green 

Futaba Radios
Skysport 4 ch. nicads & charger $270.00
T6 xas     6 ch nicads & charger $465.00

FAST MAIL ORDER
Australia  wide

Lake Munmorah Hobbies.Lake Munmorah Hobbies.Lake Munmorah Hobbies.Lake Munmorah Hobbies.Lake Munmorah Hobbies.
OPEN 7 DAYS A W E E K.

LAKE MUNMORAH HOBBIES. Lot 2 Pacific Hwy.
Lake Munmorah NSW 2259. Tel 02 4358 8355.

Hitec Radios
Eclipse 7 ch nicads & charger $489.00
S3003 servos $ 20.00 ea

700 mAh flight packs                $ 14.95 ea

VMAR ARF
RV4        $239.00 Mustang P $319.00
Jodel        $279.00 Cessna 182 Skylane $255.00
Edge 540    $279.00 Dornier with extras $280.00

Sg Boomerang ARF $149.00

Accessories
Hand crank fuel pump  $19.95
Electric fuel pump $27.95
Heavy duty starter  $35.00
Hangar 9 Double Vision  $149.00

OS Engines Supertigre
46 LA $119.00 G45      $185.00
46FX $199.00 G51      $189.00
61FX $349.00 G61  $269.00
91FX $425.00
OS 52FS four  stroke  $389.00

email: lmhobbies@kooee.com.au


