With set-up tips aimed at slope racers, Andy Ellison’s thorough advice should
help any flyer wanting more from his model
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R/C Technigue

V tails are @ mystery to some, Consider each half as a
vertical fin to get the rudder direction right but malke
sure each half deflects equally in pitch.

™
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af flight.
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Serta arm
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some element
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it seems. Thankfully the internet

is your friend and there's very
often somebody else who will have
already posted lots of install and
set-up information for the world to
see. Obviously, you should take note
of the designer’s recommendations
first hut cecasionally a user will
point out some shortcomings and
will have made improvements that
are attractive to you.

SERVOS

Select your servo’s according to
what will fit in the airframe, their
speed and, of course, operating
torgue. Decide the voltage at which
you want to run the model and set
about getting your equipment into
the airframe with solid, no-slop
linkages and a serviceable install.
No double centring should be
present and you should try to keep
the pushrods as straight as you
can whilst optimising the model
for maximum available servo
torque at the linkapges, This means
using the innermost servo-arm
hole you can get away with,

Start with 100% end point
adjustment in the transmitter
programme for all servos and try
to set mirrored linkages with the
same geometry, observing any
offsets and noting the horn lengths
at the control surface. Essentially,
you need to try and make sure
that you do not have to battle
your installation with electronic
gimmickry at the transmitter just
to achieve a good starting point. If
you find you have to do so, you're
already on the back foot.

A little mechanical differential
across the wing servos can't
hurt. With no mixers set yvou'll
naturally get more up aileron
deflection than down and more
down flap than up. You might find
that one servo spline offset, off
square, will be adequate.
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Choose which arm you use on the
servo horns carefully too, as most
makes offer a few degrees of offset
dependant on which numbered
arm of the horn is used. Setting
the initial C of G can be a bit of
a minefield. Take a good average
from the settings you'll have
obtained from your investigations
and then add a small amount of
extra weight to shift it slightly
forwards. The C of G of the glider
will change as we go through the
setting up process so you should
make it possible to remove or add
nose weight at the slope.

THROWS
With the research done and the
installation achieved it's time

- g

to set the initial control throws.
Hopefully you'll have ascertained
a recommended starting point
from either the designer or another
maodealler and can achieve these
throws without too much fuss at
the transmitter. It's vital to ensure
that you measure ailerons, flaps
and V-tail control surfaces in
pairs. For example, the left aileron
should have the same up and down
deflections as the right aileron
and the left Nap the same as the
right flap. You may need to tweak
the ATVs to achieve this properly
and overcome any mechanical
differences between linkages. For
V-tails both ruddervators also
need the same deflection in the
same pitching direction. It is not
go critical if the deflections in the
yawing directions are different.
Ensure that you set reduced
rates for primary flight controls
assigning them to a switch and
that you have rates on separate
gwitches rather than bundled
onto one, I suggest you have 60%
of full throw on tap for the first
flights in case you find the model
too twitchy on full rate. Avoid
using exponential for the maiden
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unless you're absolutely sure
you'll need it. The key to a proper
set-up is acquiring a feel for the
maodel over the first few flights and
exponential on either rate setting
can muck that right up.

In preparation for the first flights
there's some considerable computer
programming to be done. Modern
gliders are designed to exploit the
abilities of today's R/C equipment
and they will tax the functionality
of low-end radio gear. A pilot flying
with anything other than a middle
of the range set is always going
to struggle to unleash the full
potential of his slope racer. Though
these radios may well be able to
get one in the air well enough,
when we dive into the detail they’ll
be found lacking and compromises
will have to be made. Typical mixes
that a four-servo wing glider will
need for optimised performance
are as follows:

® CROW braking (Butterfly mix.
On a standard four-servo wing

this will be flaps down to their
maximum extent (perhaps 45 to 90
degrees), ailerons raised to around
half of their normal up travel

to de-camber the wing tips, and
some compensatory down elevator
throw to counter the upwards
pitch from the flaps.

Deployment of CROW braking
should be proportional and most
commonly the throttle stick is
used with the mix being activated
by a switch. This may eventually
become the landing flight mode
switch depending on your
transmitter, but it's the elevator
compensation that, more often
than not, will require adjustment.

Use of CROW braking permits
rapid deceleration of an otherwise
slippery model or indeed a steep,
committed descent to the landing
zone. Proportional deployment
of CROW braking allows a good
deal of accuracy and precision in
the landing and, more often than
not, you can pick your spot before
setting the model down.
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Dane right

the correct
aileron and flap
differential will
ensure perfect
tracking of the
models fuselage
around the turns.
Minimum drag
equals maximum
speed.

Here's what to
look for when
checking the
centre of gravity.

To the winner -
the spoils. Every
tweak in the
right direction
improves
performance.
It may be just
enough to send
you home with
something for the
trophy cabinet.
#® Aileron / flap mix. This mixes
together the flap and aileron
functions so that the flaps move
in the same direction and at
the same time as the ailerons.
This is a common glider mix on
most popular transmitters and
is aimed at giving the model
more manoeuvrability. The entire
trailing edge of the wing acts as
one long Aileron increasing the
upwards and downwards forces on
the wing and with it the roll rate
and reaction time of the model to a
roll input. Very useful when racing
at high speed and often more
efficient than using just ailerons
alone for roll control.
It is often not possible (because
of the gap seal on the model) to
deflect an up going flap to the
extent of the aileron and more
usually only around 50% of the
aileron travel is set on the flaps,
The deflection of any control
surface creates drag and you
might think a mix like this
counterproductive. Certainly that
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R/C Technigue

Modern slope
racing gliders are
designed with the

exploitation of
camber changing
faps in mind,

Blended nerofoils
aptimized for
racing can be

JSussy over their
set-up. If you
want to get the
hest out af them
you'll need to

Sfollow this article

closely.

Fast models like
the Skorpion can
he ruined in the
turn by a poor set-
wp, thus stifling
the adventages
designed into the
airframe.
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may be the case in slow moving
thermal flight but, slopeside, and
trying to get around a full speed
F3F turn every 100 metres needs
powerful steering. Using ailerons
alone can see them working very
hard indeed to get an adequate
roll rate with proportional drag
increases from the increased
throws, Switching in an aileron

/ flap mix (I leave mine active

in every flight phase) can mean
reduced throws for the same Toll
response with a corresponding net
drag reduction.

® Flap / aileron mix, Much like
the aileron / flap mix which slaves
the flaps to the aileron function,
the flap ¢ aileron mix slaves the
ailerons to the flap function and
can be utilised to raise or lower the
ailerons in the same direction as
the flaps to change the operational
section or camber of the wing.

Again this mix is usually a
standard glider mix on most
computerised transmitters and
comes in to play for camber, reflex
and snap-flap settings. Generally,
the more cambered the wing

ial

section, the less outboard aileron
you want acting as flap thus
reducing the chance of inducing a
tip stall and spin, or a flick if used
at high speed.

This mix is usually operable
across two switches, One position
of a three-position switch for
camber, the opposite for reflex
fwith 'normal” in the middle) and
a separate two-position switch
for snap-flap used either “in’ or
‘out’. The three-position switch
will normally dictate ‘thermal’ (or
launch), ‘normal’ and ‘speed’ flight
modes on a slope soaring glider.

® Camber / reflex, These gliders
and their aerofoils are designed to
make best use of camber changing
flaps. Drooping the trailing edge
across the wing slightly is known
as adding camber, or camber mix,
Raising the trailing edge slightly is
known as adding reflex.

When the flaps are lowered
slightly the aerofoil is modified
to one that will produce more lift,
raising the lift coefficient at the
point where the asrofoil has the
lowest drag. With the wing in this

setting the model will fly slower

at 2 minimum sink setting. With
enough lift this means it will climb
better for the period alter launch
and any thermalling.

With the trailing edge raised the
aerofoil is changed to a state where
it will produce less lifting force and
the lift coefficient is lowered at the
point where the aerofoil produces
the lowest drag. Now the wing will
fly better faster compared to its
state under neutral flap. This iz the
position of the ‘speed” flight mode.

Camber is generally set at
around 3mm deflection but some
aerofoils will take as much as
6mm. Beflex offsets are more
usually around lmm across the
whole trailing edge but notably
some Quabeck and Drela sections
will take much more. It's also
common to deflect the ailerons
slightly less than the flaps under
both camber and reflex mixes.

#® Snap-flap. Snap-flap or ‘coupled
flaps and elevator’ is the mixing
of the Mlaps with the elevator
function. Unlike powered models,
the deflections will be gquite small
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