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Who Is ZIKA?

A few weeks ago oneof our readers, |ack
Fika, sent i some of his brother's art-
work to share with other fellow enthusi-
asts, The first cartoon appeared in the
Juneissue and was done by Cene Zika of
Arvada, Colorado. CGene says, “T first
becameinterested in theart of cartconing
as a result of a boring desk job, | soon
enrolled inthe Leo Stoutsenberger school
of cartooning and drew all of my car-
toons by hand withabrush, [twas justin
the last year that | started o draw my
carteons using a Macintosh® [isi com-
puter and the Adobe llustrator® and
Cark Express® software programs, My
interestindrawing “soaring” or “glider”
cartoonswasa direct result of my brother
lack's interest in svaring and his mem-
bershipin the "Rocky Mountain Soaring
Association” club of the greater Denver
metro arca.” 5o, thanks to both Jack and
Cene, we hope vouenjoy Gene's cartoon
work as much as we do.

An Invitation from Canada
Should any of you find yourself in Canada
in Augustaninvitation is being extended
by Etienne Dorg to join them at one of
their contest events. He says, "Our two
day soaring contest will be held the 15th-
16thof August in Montreal, Quebee. The
contact is myself, Etienne Donig, and |
can be reached on (314) 465-1113. Usu-
ally, we have people coming from New
York, Vermont, and Ontario. 5o, ifanyof
you are travelling close to our area dur-
ing this period, you will be welcome, |
hope this summer will be hot because we
are just starting to fly again. (The winter
was long.) Imagine how youare lucky to
fly nearly all year.” Etienne's new ad-
dress is 381 Joseph-Huet, Boucherville,
PQ, J4B 2C5, Canada.

A Volunteear
We received the following letter from
Dale Willoughby who was in Paris at the
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time. He says, “Thanks for a copy of the
RfC Soarfng Digest which arrived theday
betore | left Coloradoon my long-planned
round-the-world flight to mark my 75th
birthday. 5o far, L have been to Bangkok,
Bombay and now, Paris.,

“n the 14th, | will board the Concorde
(speedbird) enroute to Mew Yorkand, at
UBOS, pop thecork, At that peint in time,
Twiil have been on the Earth a total of one
trillion, seven hundred seventeen bil-
lion, two hundred thousand seconds
(1,717, 200,001

“While in Paris, [ visited FAI and gath-
ered material for an article on FATF3B -
Class 33 - speed in a straight line. You
should be aware that | wrote the rules for
both Class 33 and Class 34, As well as for
all clagees in flatland speed, and was the
first secretary for League of Silent Flight.
And, during my more active day, was
the first to attain Leval TV, Then, [ sold
vut to Windspiel Models and founded
Model Hetimpu:r; and later, Model Plan
Service and Scale Model Research. Just
recently, [ returned from Guam where
operated a hobby shop and worked asan
investigative reporter for the Guam Tri-
bune. Almost back lo square one, L com-
pleted a Bird of Time and flew itat Travis
AFB and helped V.P. District 10, Reggie
Keyawa start up an AMA ¢lub on baze.

“My interest in R /C soaring spead began
before [ wrote the rules while [ published
"The Zephyr” in 1945-1966. The next
year, [ set a world's record - 47 mph -in
F3B Class 33, and two vears later set a
second of 86 mph. One downwind pass
clocked by the NMorwegian Acvo Club al
10 mph in the same area as the next
winter olympics will be held,

“While the original rules prescribed a 25
=5 - 25 meter course layout, itisnowa 30
= 100 - 50 meber run, still below 20 meters
entry from bath directions, and ]anding
within 30 munutes from launch, Werner
Sitar closed out the ald course with an
amazing 3.8 ki /hr - 24208 mph!)
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“There has only been one record using
e new course - that of Klaus Kowalski
of Germany - 23720 km/hrin July, 1991,
That isjust over 147 mph. One way over
the course in 247 seconds downwind
with an upwind leg clocked at 3.87 sec-
onds, Runthat up your flag pole and sce
who salutes it

“T have had soime serous thought re-
garding asking AMA lobuy and furnish
state of the art electronic timing devices
angd scluedule FAT F3B-32 world record
triale, late this fall. With that in ming, !
would welcome suitable soaring sites -
slope - for such a venue from your read-
ars, While [ wonld volunteer as the event
director (CD), T would welcome help
from all those interested in speed flying
to attend, competeand assist. First choice
of a locale would be in the SF., Santa
Clara, Fremont area, where winterwinds
arg Fair]:.r constant and reliable. T would
not rule out Washington state arca or
even San Diego's Torrey Pines Park. Send
your comments tor  Dale Wiilm.lghby,
Captain USMC Retired, 26278 Woodard
Ave KVE, Moffat, COBIT43-97401." |
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On Not Being Strictly
Neutral

by Martin Simons
13 Loch Strect, Stepney
South Australia 5069

Part I
| have toliowed with intdrest the three
part article by Frank Deis in Radio Control
Searmg Digest Vol 9, Feb, March & Apnl
1992, about centre of gravity, elevator
trim and decalage,

A few points arise. First let me
emphasise 2 point Frank himself makes.
The advice he gives about trimming pro-
duces the kind of handling thal he pre-
fors, I am sure he will agree that what
suits him will not necessarily suit every-
one and he does not recommended it for
be-ginners.

T doubt whether it should be recom-
mended to anyone at all, but personal
proferences will be the final arbiter.

| shall avirid technical quibbles and go
at once to the central matter of the dive
lest,

It {s correct that moving the centre of
gravity back or forward as described by
Frank, will producethe various responses
shown in his diagram (Figure 4, p 21,
March RCSD0, Inthis sense, the dive tost
wiorks',

Tuck nnder

Another Qight path, the full-blown ‘tuck
under’, should be added. | have done
this {(Figure 1). In a tuck under, after
initiating a dive, when the pilot moves
thecontrol stick back, the model does not
pull out but continues to dive more
steeply and with elevator fully up, hits
the ground at high velocity,

Tt i5 possible sometimes for @ quick
thinking pilot to save a madel in a tuck
under by moving the stick forward in-
stead of back, The aircrafl will probably
bunt through thevertical intoan inverted
position. It may then be half ralled or
outside looped to normal Aight. b might
break up in the air before this.
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A contributory cause of tucking under
is flexibility of the structurcof the model;
tail and rear fuselage bending and wings
twisting, This may be why we sec more
of these disasters with older style, lightly
built medels, But having the ¢.g. too tar
aft can cauge luck under on almost any
model.

So there is one good reason to treat the
dive test with great caution,

Neutral stability
Consider now Frank's Faleon 280 which,
his diagram shows, has been adjusted
until it exhibits neutral stability.

The example which he labels Gust
right’, is also neutrally stable but dy-
namically unstable. With control stick
central it continues diving, like the Fal-
con, with no sign of pulling out (neutral
stability), Inaddition ittends to oscillate,
noseupalittle, nosedowna little, aronand
theaverage diving angle (dynamic insta-
bility), This is more typical in fact, than
the Falcon's steady dive without any
variations.

Meutral stability is not an outcome ot
the particular geometry of the Falcon. |
have been flying a Falcon 880 all this
{Austrahan) summer. [set up my Faleon
with the c.g. about 35% of the mean wing
chord, =othat when [ do the dive test, it
pulls itself out of the dive. Frank would
regard this as having the cg. too far
forward for his preference. It is the c.g.
position, not the design layoutor aerofuil
section that is significant here,

Any model sailplane at all can be
brought to neutral statility by suitably
aft positioning of the balance point. And
any model sailplang, by moving the ¢.g.
forward, can be brought away from neu-
tral into positive stability. ltisa matterof
choice.

But what cxactly is neutral stability
and what are the consequences of trim-
ming a mode] so7

In a simple account, we ignore such
factorsasdensity altitude, Reynolds num-
ber vardations and even structural flex-
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ELEVATOR THIM EET
FOR LEVEL FLIGHT

BEGIN 45 DEGREE 3%
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THE CONTROLS
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TO PULL QUT
THEM STEEPENS DIVE
e WG JUST RIGHT

FALCON gB0 -
MELITHALLY
STADLE

WHAT TO LOOK FOR IN
THE DIVE TEST

FIGURE 1 (MODIFIED FROM FRANK DEIS)

ibility (though we have already seen this
does become important in steep, fast
dives), We shall also, for the moment,
neglectthe unstabledynamicoscillations
that usually accompany ncutral stabil-
ity, and consider only the simple case of
Frank’s Falcon 880 and any other sail-
plane which, by successive backward
movements of the c.g., produces this ef-
fect of continuing to dive ‘hands off".
What we cannot neglect are airspeed
variations resulting from the dive and
the response of the aircraft to elevator
contral movements.

Let us run through the dive test proces
dure, The sailplane comes off the launch
at sume good height, and is first posi-
tioned, as Frank suggests, so that it is
flying straight and level, control stick
central. Now we begin the test: the
elevator is used (o pitch the model to
about 45 degrees dive, then the pilot
takes hands off. The stick goes back
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to the central position under the
influence of the centring springs. If the
maodel 1s truly neutrally stable it contin-
ues to dive and will dive all the way to
the ground unless we intervene. This is
what Frank aims for,

We have here a model which, before
the dive, was flying straight and level
with the control stick central. [t iz
now diving with the stick central.

So we grab the stick, pull out, and get
the model down safely. Qur model has
“passed the dive test”, We think a little,
Let's do it again,

Launch, settle down, stick central,
straight and level. Thistimetry a very
slaow speed, just short of the stall, Nose
up a litthe. Hands off. Stick central,
slow nose up flight continues until we
intervene,

He hum! Again.

Launch, settle down, stick central,
straight and level. Thistime try a very
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gentle dive, say 10 degrees. Hands off.
Stick central, dive at 10 degrees
continues until we intervene,

Well, that's interesting, Another dive
test.

Launch, settle down, stlek central,
straight and lewel, Dive thistime toa
maoderate angle, say 20 dugrees. Hands
off. 8tick central, dive at 20 de-
grees continues until we intervene,

Lot's be brave now!

Launch, settle down, stick central,
straight and level. Dive this timetoa
steeper angle, say 60 degrees, Hands off,
Stick central, dive at 60 degrees
continues until we intervene,

Waowl Try amain,

Launch, settle down, stlck central,
straight and level. Dive but this time
tor a fully vertical position, 90 degrees|
Handsoff. Stick central, vertical dive
until weintervene, a bitquickly this time

Let us make a little table.

Results of several dive tests

Stick Model Alrspeed
Position Attitude
Central Min. speed  Very low

Central Stealght & level Low

Central 10" dive Faster

Central 20° dive Faster still
Central 45 " dive Very fast
Central 60" dive Very fast indeed
Central Yertical dive Dangerously fast

So now we have a model which will Hy
slowly, straight and level, or in a gentle
dive, orin a moderate dive, or in a steep
dive, or ina vertical dive, all with stick
cenlral.

Mow, having set your model up to
behave in this way, because that is your
preference, turn to Frank's diagram
showing the control stick and the slide
switch that works the trim potentiom-
eter on the transmitter (Figure 2).

We are now, following Frank's sug-
gestions, guing to mark our transmitter
with the various desired trim positions
for different flight speeds. So out comes
the dymo lape and we print a little sign
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saying ‘Minimum speed”. Weconsult the
tahle above and find this label should go
at the trim central, stick central, position
and we stick it in place. Now we make a
label reading Minimum sink’, The table
instructs us (o put this....at the trim cen-
tral, stick central position. So it poes over
the top of the frstone, Now the labels for
Maximum L/D trim.... Maximum
speed....Steepdive... Vertical dive.. Can
something be wrong here? All the trim
labals g0 in the same place.

Well, ifvou don't like il after all, maybe
you should not obey the dictates of the
dive test! Tf you dao, following the rules
strictly, you might as well fix your trim
sliderin the contral position and forget it

That is exactly whal neutral stability
means, Indeed, it is part of the definition
of “stick fixed neutral stability”, as you
will find it in practical test (lying reports,
that the aircraft will take up any flight
speed, with the stick in one fixed posi-
tiom. (Strictly, il need not be central, but
we have set up our model that way, soit
iz in our case.)

This behaviour i% a necessary con-
gsequence of having a neutrally
stable aireraft. Straightand level, dive,
vertical dive, shallow dive, stick in ane
position. The centre of gravity of the
aircraft is located at the so called “stick
fixed neutral point”.

It is, as mentioned briefly above, usu-
ally associated with some dynamicinsta-
bility - 2 tendency for the aircraft to oscil-
late on either side of the flight path.

In the dive test it is the pilot who sets
aptheinitial athitude. Butin flight, theair
itself will contain gusts which, whether
the pilot wants it or not, will pitch the
model sometimes nose up, sometimes
nose down. With genuine neutral stabil-
ity and central stick, the model will take
upany position whatever and stay there,
until the pilol intervenes, just as we had
to intervene in order to prevent crashing
in the dive test, You will find in practice,
if you fly a model with this set up, that it
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FAST AND  Min speed Min sinh_._
SLOW Max Lid Viertical dive

THIM LEVER WITH NEUTRAL STABILITY

FIGURE 2 TRYING TO LOCATE THE KEY TRIM SETTINGS ON THE ELEVATOR

will wander about, nose up, nose down,
responding in random fashion to every
slight irregularity in the air. To maintain
it on a steady flight path, such as a nice,
even circling in a turbulent thermal, or
on a steady heading in rough slope lift,
the pilot will constantly have to be cor-
recting it. It will never settle down of its
uwn accord.,

I you like it that way, that is what you
can get by moving the c.g. aft.

Elevator sensitivity
When the model has been made neu-
trally stable, the elevator does still work
in the normal sense, that 15, a forward
stick movement produces a nose down
piteh and back stick, nose up.

Thereis alitthe more toit. Anyone who
has gone through the dive test procedure
in gradual stages, will have noticed that
each backward moveof the c.g. produces
anincrease in the sensitivity of the eleva-
tor.

Take the model with ¢.g. at 35% of the
mean chord, like my own Falcon 0. It
will not dive unless [instruct it to. When
Twant it to dive, [ move the stick by an
amount proportional lo the steepness of
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dive that [ require. For a gentle dive, the
stick goes [orward alittle way, fora steep
dive, it goes turther forward, for a verti-
cal dive, it goes further and so on, For a
bunt in aerobatics, it goes more forward
still. Lean feel exactly where the stick s at
any moment and the elevalor position is
where | want it. The model responds
positively and ina fully controlled fash-
ion,

(If I wish a dive to continue, of course
| have to hold the elevator down because
if [ do not, the model will begin to pull
out of the dive before T wish it to do so.
command it to dive, it dives, [f | with-
draw my command by releasing the stick,
it comes out of the dive, Trim labels on
my transmitter, if T hothered to stick any
on, would be well spaced out, which
reflects my preference. But that is not my
immediate point.)

If | move the ¢.g. aft a little on my
FFalcon, the first thing | noticeis that to get
the model intea steep dive, [do not have
to move the elevator so far, The model
enters the dive with a small stick mowve-
ment, The elevalor is more sensitive, a
smaller movement produces a larger ef-
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fieck, All the controlmovements shrink in
proportion. There is less difference in
feel on the transmitter stick, botweoen the
control positions |m]uin:d for a stoep
dive and a bunt, for instance,

{And alsothetrim labelsbegin to bunch
up closer.)

If the c.g. gous further aft again, the
elovator becomes distinetly touchy - a
littler bremble of the thumb, pitches the
model rather sharply, Tomake the model
obey me now, I really have to be very,
very carcful. The difference between fly-
ing straight and level and going into a
vertical dive, at the control sbck, 15 a
maller of only a finger width of move
ment.

(The trim labels bunch even closer.)

Finally, if | approach neutral stability,
the elevator becomes so twitchy that |
can barely manage the model all. A me-
mentary lapse of concentration linds the
maodel pitr'hing wildly, nosa up, nose
down, even inverting itself. Maybe that
is because my reflexes are not as fast as
they used to ke, How fast are yours?
How quick is the beginning pilot? How
easy is il to contral a neutrally stable
Faleon 880 when itis circling in a thermal
half a mile away at 1500 feet?

(MNow the trim labels are allin the same
place.)

Probably it is already apparent, with-
out my spelling it out, that if the c.g. is
moved just a little further aft than the
stick fixed neutral stability pomnt, it is
possibletoreach a g position where, to
change the attitude of the sailplane in
flight, requires no elevator movement
at alll

Tt will mow cha ngeits attitude in ﬂight
toany extreme position without the pilot
touching the stick. This very dangerous
e position is called the stiek fixed
manoeuvre point and is to beavoided.
Keep the cg, forward to keep control,

[f your c.g, should ever go beyond the
mantkuvre point (it can happen if your
trim ballast, insecurely fastened, jumps
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out of the madel while in flight), the
clevator controls become reversed -nose
down requiring up elevator, and vice
VOIS,

[ grant that anyone who lies aerobat-
ics a good deal and who has quick re-
flexes, may prefer to have a sensitive
elevator, and for this reason may prefer
to have the ¢ g further aft than the pilot
who is chicfly interested in soaring, This
is obviously a matter of preference and
choice. One may have several diffeyent
models trimmed in different ways, for
different purposes.

But even an aercbatic model needs
some reserve of stability. Otherwise it
becomes extremaly difficult to fly a tidy
avrobatic pattern because the neutrally
stable or unstable mode] lends to wan-
der off line constantly, Returning the
elevator b central, as in the dive lest,
dovs not produce a proportional nose up
response, the pilot can nevor know, from
the feel of the stick, just what attitude the
model will take up.

There are, of course,ways of increas-
ing clevator sensitivity which do not in-
volve moving the c.p. back, One could
tncrease the elevator throw, or incocasye
the tail aspect ratie, or use faster scrvos
and 50 on.

But what about drag?

Frank Deis’s articles include quitea lot
about trimming for maximum perfor-
mance by reducing drag. The dive test
evidently is expected ta holp in those
respects.

Let'slook at this. By moving the centre
of gravity without changing anything
clseaboul the model, it is clear we are not
altering the drag of the wing, fuselage,
fin and rudder, or anything except the
harizontal tail. But itis true that if the tail
15 required, at any time during flight, wo
generate some upward or downward
forces, it will create moredrag than when
it 15 at itz aerodynamic seTo unglﬂ of
attack.

The drag of any surface like a wing ar
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tail, is made up of two parts, the profile
drag and the tip vortex induced drag,
Tail profile drag

Profile drag of a symmetrical tail surface
is least when theangle of attack is zera. [t
increases very little on either sideof zero
if the angle is not too great. One way of
expressing this 1s to say there 15 a low
drag range, or low drag hucket, extend-
ing for several degrees on vither side of
zero for a symmelrical section, Cinly if
the tail is being made to work at some
angle, negative or positive, outside the
low drag range, will the pml-i]e '-‘11’-13
begin to rise substantially,

In practice tails do not work at large
angles of attack even in fairly extreme
situations. Changing the g, position
within reasonable limits is not likely to
affect tail profile drag measurably, in
cither sense, increasing or decreasing it
This applies to all maoving tailplanes,

If, by means of an elevator, the camber
of the section is changed, the low drag
range of the profile does not suddenly
vanish. What happens is that theangle of
attack for minimal profile drag moves
with the elevator. If the elevator goes
dewn (increasing the camber), the ventre
of the drag bucket moves ta a positive
angle of attack. (This is why we use cam-
bered wings - a cambered wing has its
least profile drag at a lifting angle of
attack, not at aerod ynamic zero, See the
wind tunnel tests,) Viee versa, if the ¢l
cvator moves up (negative camber), the
low drag bucket moves to a negative
angle of attack.

The angular position of a hinged el-
evatortheretore does change the tail pro-
filedrag situation, butitis not likely to be
amajor factor, lfacambered section (e.g.,
a tail with an elevator deflected) s made
to work ‘upside down’ al an angle of
attack far out on the wrong side of its
drag bucket, the profile drag will in-
crease quite sharply. This turns out to be
a valid reason for preferring all moving
tails to fixed tails with hinged elevators.
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But the difference is still small except in
very extrome cases where, for some rea-
:iun,hugeu!waturdnﬂuctiunsamnm?ded
to trimy a mondel,

Tail vortex drag
Vortex induced drag will appear if the
tail unit 18 required to operate at any
aerodynamic angle of attack, negative or
positive, There will be a difference in air
pressure between the upper and lower
surfaces, and the air near the tips will
tend to flow round from the high pres-
sure sicde to the low pressure side, creat-
ing Hp vortices. [tdoes not nuatter which
way round the flow is. A tail which is
being made to lift" downwards, at a
negative angle of attack, will have tip
vortices justas whenitis lithngupwards.
The vortices will create drag,

Mot very much, however. As men-
tioned already, tails are not normally
required 1o operate al large angles of
attack. Thelift they produce (upordown)
isnever going to be very greal. Hencethe
pressure differences creating the tip vor-
tices on a tail, will never be very power-
ful and the drag they create will not be
large.

The tail's share of total drag
Summing up sa far, if we now consider
tho total sailplane, the main source of
drag is always the wing which in every
situation is responsible for much more
than half the total drag. At low flight
spevds, when a sailplane is trimmed for
minimuom sink, the drag of the rest of the
sailplane, compared with the wing, is
almost negligible. The taflplane drag isa
very small percentage of the total in this
situation. There is very little scope for
saving drag here.

At high speeds, the wing 14 still by far
thelargestdragilem. The tailplane’s share
of the drag does increase, sometimes to
as much as 10or 12% of the total, mavbe
even 15%, I[f we can reduce this, weshall
make some improvemnent to the ugh
speed gliding performanceofa sailplane.

It 15 very obvious that by moving the
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c.g. of a model without changing any
other feature, we cannot possibly be re-
ducing the tail drag to zero. All we can
pussibly hope for, at the very best, is a
small saving in both il profile drag and
tail vortex drag. We should be doing
very well indeed if we saved, by this
means, 1 or 2% of the total sailplane drag
at high gliding speeds.

Even sa,if wecan savedrag, we should
try to do soon principle, evimn if in prac-
tice we cannot tell any difference!

Sovlet's see.
The dive test again
Go back to the dive test, with the neu-
trally stable model, and consider what
forces are vperating.

Here (Figure 3) is our model diving at
45 degrees. It is at high airspeed, The
wingisoperatingatalow angleofattack.
ltisinasteady dive, not pitching nose up
or down,

The weight force is acting vertically
downwards, as usual, and, since the

CENTRE OF PRESSURE AFT

LIFT

45 deqgree
dive

FIGURE 3 TAIL LOAD TO BALANCE MODEL IN DIVE WITH

TAIL DOWN
LOAD TO
BALANGE
Centre of pressure
nft
45 degree WEIGHT
diva Cantre of grovity aft
ANOTHER WAY OF DESCRIBING
THE IDENTICAL FORCES
TAIL DOWN
LIFT LOAD TO
Acis at 25% chord BALANCE

FITCHING MOMENT

NOSE DOWMN
Acta of 25% chord

WEIGHT
Cantre of grovity aft
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model is neutrally stable, the point of
action of this force, the centre of gravity,
is ak the ‘stick fixed neutral point’.

The other large force is the wing lift,
which acts in direction at right angles 1o
the line of flight, Dut what is the point of
action of the [if?

We know, from actual wind tunnel
tests and practical flying experivnce, that
whenacambered wing ismoved toalow
angle of attack, the apparent centre of
action of the lift force moves aft, The
smaller the angle of attack, the further
backthe point of action movesand there
is no aft imit to this. Vice versa, as
the angle of attack increases, the poini of
actionappears to move forward. There is
a forward limit because the wing eventu-
ally stalls, '

This apparent moving point of action
is termed the centre of prassure. In a 45
degree dive, a section like the Selig 3021
on a Falcon 880, has its centre of pressure
well back, probably at about 120% of the
wing mean chord. That 15, behind the
wing,

The centre of pressure can and does
often move behind the tralling edge
of the wing. This strikes most peopleas
very odd. But the movement of the point
ofaction of the lift force is only an appar-
entmovement which, intheearly daysof
aviation, was used to explain the things
that actually happened in flight. The
theory of centres of pressure leads to the
strange result that the point of action of
the lift, is, in a dive, located somewhere
behind the wing that {s producing the
lift, (Atevenhigherairspeedsand smaller
angles of attack, the wing ¢.p. may ap-
peartohave moved behind thetailplane.
In a truly vertical dive it is at infinity,
whatuver wing section is used.)

In more modern times, the old contre
of pressure theory has been largely re-
placed by recognition that the real forces
actually operating in practice on an
unstalled wing, are the lift, which acts at
a fixed aerodynamic centre, and a pitch:
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ing force or pitching moment, also acting
at the asrodvnamic centre. The aerody-
famic centre where these two forces op-
erate, isinvariably close to the 25% chord
position. It does not move about. With a
cambered wing section like the 53021,
the pitching moment is nose down at all
anpgles of attack, {A method of calculat-
ing the approximate pitching moment
for the Sclig 2021 or any other section, is
given in Soartech 8, from which Frank
Deeis ook his wind tunnel test informa-
tion. 1t was not measured in the tests)

The two methods of describing the
forces, old fashioned contre of pressure
movement, or acrodynamic centre with
pitching moment, are alternative ways
of deseribing exactly the same facts, so it
does not really matter which is used pro-
vided they are not confused, and pro-
vided the realities of the furces are
recognised,

Tail drag in the dive
In the present casc, what we have is, the
weight force atthe c.g, witha nose down
pitching force ahead of this tending to
push the model into a steeper dive,

But we havearranged the model, with
tail nigging angles and ‘decalage’ or ‘lon-
gitudinal dihedral” (0 use Frank's terms,
501 that it remains in the dive at constant
angle funless disturbed by air turbu-
lence), Obviously, in this situation, the
tail must provide a balancing force
to prevent the further nose down
pitch.

Tt is evident that moving the c.g. aft to
produce neutral stability, has not, after
all, given us a tailplane that, in the 45
degreedive, isatitsmimmumdragangle
of attack. On the contrary, the tail in this
situation must produce a downward
torce to achiove balance. There will be
sume tail vortex drag as well as the ines-
capable profile drag.

It is important o recognise that this
tail down force must be present even
though the control stick is central. With-
out at, the model will tuck under.

Page 11



FIGURE 4 TAIL LOAD LIFT
REQLIRED FOR Acte al 25% chord
BALANCE IN
LEVEL FLIGHT PIICHING MO ENT WEAXER
AT LOW AIRSFEED
Ants ut 25% shord —= TAIL UP
LOAD TO
= i e — ™ | BALANGE
WEIGHT
Canire of gravily at
LIFT
A, Acls ot 26% chard
PITCHING MOMENT WEARER
AT LOW NRSFAEED
f- Asin al $5% shord —i VERY
EMALL OR
—f'_'__'_'" ——— MIL
S— = YAIL UP
LOAD TO
] BALANCE
WEIGHT
Cantea of gravity at 33%
Y

We may now project the argument to
the other =ituations considered in the
previous discussion, As the angle of at-
tack is increased, the old theoratical con-
treof pressure maybuimasinud s mov-
ing forward. What actually happens is
that the nose down pitching force be-
comes less, because the simspeed 15 re
duced. The lift force, acting ahead of the
centre of gravity, does not diminish, (For
purists, the wing pitching moment eoef-
ficient remains unchanged, but the wing
lift coefficient increases. The relative
magnitudes of the acrodynamic forces
themselves depend on this and the air-
speed.)

When the neutrally stable model ap-
proaches minimum speed in level Mlight,
the combined etfect of the wing lift and
the pitching moment is & nose up ten-
dency. The tail now has to provide a
corrective or balancing upward lift force
(o keep the nose down, (Figure 4) This
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causes it to produce more drag than it
would al its zero angle of attack.

Again, thetail must produce this force
ur the model will pitch up violently and
stall. Dut (he stick remains central be-
cause of the neutral stability.

Somewhere between the diving sifua-
tion with tail download, and the slow
tlying situation with tail up load, there is
one positlon and one flight speed
only, where the tail must produce no
balancing force. [t willthen beat its mini-
mum drag angle of attack, There is no
way it can be made to operate al this
minimum drag angle at any other air-
speeds or flying attitades,

All this happens to the tail without
alteration to the trnim, because inall ﬂig]lt
attitudes, the stick fixed neutrally stable
aircratt has its stick central,

Tull drag with c.g. forward
Allthisappliesin much the same fashion
to a model with c.g. forward,
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In the 45 degree dive, the pitching
maoment s just as strong, (The c.p.is just
as far aft.) The model thus requires a
down faree from the tail o balance, Since
the ¢.g. is forward the tail has a slightly
longer lever arm o work with but the
nose up effect of the lift is on a corre-
spandingly slightly shorter arm. The re-
sult in terms of tail lift force is nut very
different from the newtral stability case.

(Mote, although the stick 15 now held
forward o maintain the diving attitude,
the direction of force on the tail is neyver-
thelessdown, Thisisa necessary resultof
having a stable sailplanc.)

In the slow, minimum speed straight
and level trim situation, with the c.g.
forward, the pitching momentisreduced
asbecause thisdepends onarspead. The
lift is the same; the weight is the same,
but the nose up moment of the lifl just
ahead of the c.g., mure or less balances
out the nose down pitching foree, The
outcome is, probably, with c.g. at 357, a
very nearly perfect balance, The tail then
has to supply a very small, or perhaps
zero balancing Tift force. Tt is at its mini-
mum drag angle or very close to it

However, at this flight attilude the
airspeed is low, so the tail drag, as men-
tioned above, is only a very small pro-
portion of the total. So although a tiny bil
of drag may be saved, it is of negligible
importance,

The best answer of all?

It is very common in full scale aviation
practice, to put the ¢, g oven further for

ward than [ have it on my Faleon 880, to
about 25% mean chord. It then coincides
us nearly as possible with the wing acro-
dynamic centre. The points of action of
the lift and the weight forces are coinci-
dentas nearly as possible. (Often there is
some vertical displacement, the acrody:
namic centre of the wing may be above
the e.gorbelowit by somesmallamount.)
Allthe tatl now hastodoisto balance oul
the nose down pitching force, all the
time, in evory flight situation there will
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be a dovwn loadd on the tail.

Havingthee.g, at 25% makes fora very
safe degree of automatic stability and a
noticeable redickion in elevalor sonsitiv
ity. It also means that there is no speed,
and no trim, at which the tail Is produc-
g Zero lift. The tailplane has ta provide
a downward lift force always and there-
fore generates a very little extra vortex
drag.

But there is a much more important
consideration, [b1s argued above that by
moving the centee of gravity about with-
out altering anything else, any saving in
tail drag will be very small indeed and
hardly noticeable in practice, There is,
nevertheless, a way of saving tail drag
which can make a difference. That is,
reducing the size of the horlzontal
tall, If, for example, the tail which is
producing as much as 12% of the total
drag of a model (which it might, at high
flight speeds), could be cut down ta half
its arca, we would very ncarly halve its
drag. That would be worthwhile.

However, redlucing the tail area is not
something to be done carelessly, Tt will
havean immediate etfect on stability. By
doing this, wemight even produce, from
an initially stable sailplane, one which is
unly neutrally stable. To prevent this we
must move the centreof gravity forward,
pethaps to 25% mean wing chord. By so
doing, itis true, we willcompel the tail to
provide some small down force at all
flight speeds. That cannol be escaped.
But we shall have less tail drag in total
because of the considerable reduction in
tail arca.

Soasmall tail, withaforward c.g., s, in
the end, the best answer of all. It gives a
model which respundsaccurately tocon-
trol movements in acrobatics, and at all
other times is pleasant to fly and not too
twitehy. And it has a little less drag too.
The only disadvantage is (hal such a
maodel may be somewhat too docile for
the acrobatic expert.

S0 what is your preference? Wl
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Teaching Yourself to

Slope Soar
by Yile “Buster” Upgood

{This article was originally published in
the Madizon Area Radio Control Society
(MARCE) Sprarks.. [t1sa true story aboat
one person’s learning experiences. Buster
can be contacted by writing to Yule
“Buster” Upgood, C/O Richard Moran,
2535 Kendall Avenue, Madison, Wiscon-
rin 53703.)

My appetite for slope soaring was whet-
tod by a magazine article describing sail-
planes averaging better than 60 mph
around B laps of a pylon course, My
pravisions came from a Tower Hobbies
catalog, I'd flown commercial jetliners
{coach), and had mastered the Microso#t
Flight Simulator’s sailplane program
{from Lhe Control Tower perspectiva). I
didn’t anticipate many problems.

The first step of teaching yourself o
"Slope” 18 tochoose and build an appro-
priate atrcraft, | chose the Bob Martin
Coyoteas my first radio controlled model.
| tignared the V2" wingspan should pro-
vide performance similar to Two Meter
Thermal ships {experienced guys, laugh
here), and the “unbreakable durelens
fuselage” sounded good. | expected 1o
"dork” a few landings.

| overcame adversities: there is NO
WAY you can install the elevator push
rod, tail and elevator or install the wing
the way Bob Martin wrote in the instruc-
tion manual, Aside from this, Lcan't say
enough good about the Coyote,

The second step is to “trim out” the
model with a few hand-tosses. Instead, |
screwed a hook into the Covote, and
strelched a brand new hi-start across the
University of Wisconsin soccer fields. [
leld my transmitter, new model, 300
vards of taut rubber tubing and nylon
string, facing a fresh breeze; pondering
what was about to happen. In fact, 1
pondered long enoughthatafellow slope
soaring pilot wandered by, “Wow! An-
uther Coyote! How did you install the
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elevator push rod?” T knew this was a Coy-
ote owner., “Tve never seen one launched
off a hi-start... you must be GOOD." | was
not about to admat that [ was a Master of
Microsoft Flight Simulator. DOUBT was
entering my mind,

We stood talking, [ continued to Ponder
and Doubt. Just them, Darryl Lonowski
(President of the Madison Arca Radio Con-
trol Socioly) wandered hy. (This is a true
story.) Darryl, having Experience, recog-
nized (from visual cues) that Ldidn't know
what | was doing. Darryl offered help. His
first hand toss revesled reversed allerons...
o0pS,

Protty soon, we were ready to shoot the
Coyote up the Hi-start. Darryl gave his
Standard Warning: "1 know what I'm do-
ing, but while teaching you, thune isa re-
maote chance that I might smash your plane
boy duast.” OF.L

The third step in teaching yourself to fly
is to get some instruction, Linder Darryl's
control, the Coyote thundered into the sky
off the n-start. After several seconds of
adjusting the trim, he handed me the trans-
mitter, “Here, you take it.” This was the
moment | had been waiting for, "Ok... Uh...
Uh... Uh. TAKEITBACK! TAKEIT BACK!
Are details necessary? Darry] could fly the
Coyote fine, and the plane looked great in
theair. [bagan tosuspect that perhaps Thad
bitten off a bit much w chew. We flew
perhaps half a dozen high start launches,
and | gradually got up te perhaps 20 sec
ondsof stick timebefore Darryl would save
me from myzelf. We all had some fumn that
day; on reflection, this was a rare flying
session in that my plane came home in one
plece.

The fourth step is to practice, [art A:
back tothe flight simulator, Microsoft Flight
Simulatorlets you construct software mod-
els to “fly”, T found that a 600 pound jet
with 35" wingspan (0 dihedral) and 20,000
pounds of thrust behaves about like an
aileron slope plane,

Part B: real life. | have found plenty of
bad hills for slope soaring, ['ve discovered
that Bad Hills and for bad conditions plus
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Zero skill equals “dorked” airplane. |
busted the tail off. | found that only “hot
melt” glue will stick to an "unbreakable
durelene fuselage”, [ busted the right wing
clean in hall. | learned to collect even the
smallest splinters of wood and foam; the
repair of what looks hopeless is pretty
simple. [ started getting more and more
stick time, and considered my new hobby
“fixing RC gliders”,

ljoined the MARCS, and found out about
“"Cedar Hills". This alone was worth the
membership fee, Excellent Hill plus Faint
skill equals Lotsof stick time plus “dorked”
airplane. Now [ was hitling trees, ¢orn
fields, and barbed-wire fences instead of
just Earth. Things were heating up! My
fights were getting to beconsistently longer
than 15 minutes and occasionally well over
an hour. | was looping, rolling, and flying
with confidence.

My last slope soaring flight of 1991 was
at the peak of the South Face of Devil's
Lake State Park, a pleasant mile hike. |
found a 30 foot diameter rock outcropping,
threesides surrounded by trees; the fourth
side is the edge of the world. My face and
hair whipped upward and back by a culd,
2030 mph wind from the north. 1 surveyed
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the landing zone. None. Zip. Zero. Nada, A

field of boulders the size of mini-vans, with
one medivm sized tree in the middle. |
heaved the Coyote into the biggest Tift I've
yut ko exporience, fearlessiy. Afterall, there
was a TREE down there; T had experience
landing in trees,

This was thrilling flight. “Blue Angles
afterburner” lift extended as far out as |
could see the big Coyote, and astounding
turbulence resulted in 50 foot drops, at
random. Four Turkey buzzards wandered
by. We all had some tun unti] | looped
behind them and got a Top-Gun “radar
lock™ on them, They didn’t like that, so
went home. A Red Tail hawk soared high
above... he was no lumbering Turkey bue-
zard, and never let me pel behind him.
Afber 30 minutes, | had to land. | was shak-
ing from excitemenlt, tension, and cold. |
had to pea real bad, tono.

[ spent five minutes attempting vainly to
land in the tree, before [ realized how lucky
I had been all year, When a low and slow
apportunity appeared, [ opted Lo nose my
battered Coyute into a soft boulder, about
the size ofa VW bug. Mot bad resulls... Two
busted wings, the tail and elevator both
popped off the fusclage, Nothing [ hadn't
fixed before, I'm going to testify: the Coyote
s mighty tuugh overall, and the fuselage is
really “unbreakable”; 1 gave it my best
shot, W
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refles, and incorporates wing, twist to
achieve pitch stability! A look at the 3-
view shows how thisis possible. The CG
is located ahead of the main portion af
the wing, sothe wing twist canapply the
required stabilizing download. Jorry
maintains the 47 twist creates less drag
and allows the wing to produce more lift
incomparison to established plﬁnkpiﬂ n-
form,

P.O. Box 975
(Nalla, Washington
083500975

Jerry Blumenthal's "Rattler"
& A Small In-The-Wing Mizer

Jerry Blumenthal, a member of TWITT
{The Wing Is The Thing}, came up with
novel methods of attaining pitch and
yvaw stability in his newest full sized
designy, and then fabricated an elevon
mixer capable of fAtting in spaces not
large enough for & tervos.
Conventional plank designs utilize a
reflexed airfoil which has two inhenent
disadvantages - high drag and compro-
mized lift capability. The now dosign,
which Jerry has pnamoed “Rattler”, is a
single place sailplane of modified plank
design which utilizes an airfoil with no

The “Rattler” is also ninmique in its lack
of vertical surface for yaw control. The
canopy fairing and wing dihedral pro-
vide sufficient lateral area behind the
<G,

A side benetit of the "Katler” plan-
form is its simple straight spar.

In an effort to prove the design before
construction of a full-sized version, Jerry
is building a scale modcl. Needing a
mechanical mixer which would fitwithin
the wing very close to the elevon, he
came upwithanilly assembly. While we
winld prefer a mechanical arranpement
where both serves pull the elevon up,
there is little doubt Jerry’s mechanism is
both efficient and compact.
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Scale Realism:

(One Click Too Far...)
by Mark Foster
South Pasadena, California

Well, it finally happened. | think I've lost
control of the hobby, and probably my
mind, toa, Afterseveral years of flying RC
scale sailplanes, | had convineed myself
that the little plastic cloth creature sitting
under the canopy was just that — a little
plasticcloth creature... You know... it's just
another part of the overall inanimate ob-
ject that I control with the latest high tech
radio paraphernalia...

Then, “Okl Ned Foster” came o lown
Proclaiming to be my long lost uncle..,
several times removed, of course. Hecon
vitwed meand mostof the others that they
were not lifeless figures (pilots) like we
had assumed. He was actually a sea-
soned “Old Timer” with pro fying skills.
Heboasted, “There's twothings [ know —
corn and sailplanes — and that ASW-24
sittin’ there ain’t no popeorn, 1t looks
mighty sweet to me” Yea, you know
pilots are pretty colorful characters —rug-
ged individualistsand all that sortof manly
stuff,.. Old MNed was no exception..,

It was & clear, windy day in March that
ldecided tolaunch my new 4.9m, ASW-24,
The wind was blowing from the south at
about 12 mph. Unfortunately, at the San
Diego Torrey Mines site, the wind was mis-
directed. So, my flying buddy, thal was

23 AR .
g - :
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with me, suggested an inland slope. Old
Ned (Who had been chosen by all the
other pilot dummies — | mean figures.)
said, "It doesn’t matter to me what slope
you pick — I'll Ay off an ant hill, need
ba..”

Sa, welvaded up the Saburu and went
looking for a flyable slope.. Yes, about
six miles inland we found a large inden-
tion in the earth that had 200 foot sides
and meandered back into a valley for
several miles.. It looked flyable from
many directions. As we were setting up
the sailplanes for the slope, | noticed a
pemﬁmdlftemnm between my l!udd}r’s
Aight preparation and mine;, Old Ned
was inand out of my model telling me to
tapethisand tighten that, Abmy buddy’s
plane, things were quite silent; every-
thing was tightened, plugged n and
rangechecked with the pilot sitt'ing com-
fortably in the DG-300 cockpit. His head
didn’t move — not even a last minute
nod of approval as he was being chucked
off into the uncertainty of now untested
slope lifl...

Aftera thirty plus minute flight by the
DG-300, 1 decided that it was the mo-
ment of truth for Old Ned and the ASW-
24,

Everything appeared normal on the
launch — Wait a minute!! Did the old
grezer stroke outon the stick? Or, what?
It took fall up-trim and back stick to
make the plum. fly level —and it was hol
at that... ] was begin-
ninglothink Lshould
have trusted Old Ned
with the winter har-
vest instead of my
new model. OK!
Let’s land the thing,
MNed., Things were
looking pretty good
on the approach. If
you can say good is
downwind, glide
over rocks into a
small grassy area in
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front of a cement dntch As fah: w:-uld
have it, enly one spoiler popped open.
Since the sailplane was so close to the
ground, the nose tollowed the dropped
wing, striking the ground causing the
tail hoom to experience a splitting jolt,
As [ slowly walked over to the crash
site, | heard grumbling coming from out

* CONTENDER

Thc Ultimate Aerobatic Spead Machina
FIBCEE 1,2,2 1 Callorila Intarmathonad Siops Race

A

HiGH PERFORMANCE
SLOPE AMD THERMAL
WINGBERCON SAILPLANE

HiGH FERESHMAMNIE
AILERGH SLOPE PLARNE

the fuselage, Who Else?
Old Ned was brushing
grasz and leafs fraom his
person.  Between the
4 expletives [could hear him
i say, "1 forgot more than
he'll ever know ‘hout
flyin”.” You know, you
can look prelty darn ri-
w diculous arpuing with a
1/3 scale pilot dummmy,
so | tried to keep the ver-
¥ bal exchange to a bare
minimum,

Well, | need some help

— with this. Or, maybe, [just
need help.

Should [ give the ald guy another try?
(With a properly balenced satlplone?) Gee,
that little puy can write, too,

Butter yet, I should send Goober back
ta the farm.

Hey, | got it Is anyone loaking for a
pilot for their next scale project?.... B
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Winch Line
j ...by Gordon
[ . Jones

Gondon Jones, 214 Sunflower Drive,

Garfand, Texas 75041 (214) 340-3116

Energy Conservation
Henry Bostick drives a SAAR four door
sedan. Two meler one piece wings are not

pxactly easy to carry in a four door sedan,.

Henry got tired of the wing beating him to
death and not being able 1o see the road
during his trips to the flving field. Henry
did something about it} Henry built the
"Mather of all trailers” o carry his planes
and the winch.

Henry started looking for a trailer to
haul his air force around about a year ago,
and he found a nice sized sturdy trailer to
dothejob. Hethen preceded to get carried
away. (Henry does that a lot.) First, he
fitted the trailer with two storage contain-
ersthat would held enough planesto fly at
any contest. The larger of the two was
mounted directly on the trailer and the
second, a fiberglass container, was
mounted on the top of the metal contamer.
This was great; he had erough room to
carry all his planes at one time.

Then the fun began; since he had all this
room left on the trailer why not put it to
goond use. Henry added a cooler on the
front to hold his liguid refreshment onice,
Still having reom to spareand not wanting
tuo use space in his SAAB for anything but
passengers, he added the PYVC tubes that
he carried his tent and poles with to the
sides of the trailer so they would be out of
the way. Hey, this thing was really start-
ing to look pretty neat. As you can see in
the pictures it is a fancy devil.

Theanly thing that Henry could think of
to add to this rapidly growing project was
to have the winch and retricver mounted
on the trailer se he would not have to carry
the launch equipment all over the place
when setting up to fly. (Henry is into
energy conversabion; especially Henry's!)
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This was accomplished by having a rack
madeatthe local welding shop to hold the
batteries and back to the trailer shop to
fined a box to hold all the assorted equip-
ment that goes wilha winch, This was the
best idea of the lot! With the winch and
retriever set-up he could pull onto the
flying field and be set up to fly in a matter
of minutes. This has especially worked
well during contests when a winch or
retriever would fail; Henry could just pull
his lrailer up on line and have things
ready to goin about five minutes.

Adter using this trailer foraboul a year
and seeing how well this set-up worked
theclub decided toadopt the idea and put
the two cantest winches and retrievers on
trailersas well, This wasaccomplished an
asomewhatsmallerscalethan the “Lexus”
model that Henry had built. The club
purchased two small utility trailers and
used & wood foor with 2 x 12 frames on
which to mount the winches, rotrieviers
and batteries. In addition, a plastic box
wiis imoeunted on cach trailer to carry the
assorted winch equipment and to perma-
nently mount the chargers so they would
beaccessibleas well. As youcan see from
the pictures it came out to b quite com=
pact and makes a lot more sense than
carrying the cquipment all over the place
at the Field and spending time on assem-
by,

The total set-up takes about as long as it
takes the individual to runthe turn-around
tothe end of the line and pound it into the
ground, The batteries are already hooked
up, and with laying out the foot pedal the
dirty deed is done in considerably less
time now. Inaddition to thevaseof setup,
ofe trailer has the winch and retdever
mounted forward to allow a trailer hitch
o be installed on the rear of the trailer so
that they can be hauled in tandem (o the
contests, This works great folks and is
something to comsider if vou are tired of
setting up winches and retrievers.

Oh by the way, Henry still carries his
two meter wing in the SAAR! &
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Henry's “Lexus” model,

The cooler an the front is nice: brut wiwere is the TV?

Starage plus!

Semtple Assembly.
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from Agnew Model Products!

Banshee Specs:
Span: 78.5"; Weight: 38 - 43 oz.; Area; 575 in?';
Wing Airfoil. E387; Stab Alrfoll. NACA 8%,
Kit: $275.00 + 512.50 S&H

Banshee is a clean, stable 2M
design capable of excelling in all
conditions.  Uses the E38T for
excellent dead air performance
complimented by the ability to
carry ballast in heavy winds,
Banshee jsa very forgiving
design vipually at home m the
bamels of the intermediate o
advanced soaring pilot.

Kit Features - Pre-sheetod
wings w/ polyhedral pressed
into each panel, pre-sheeted
stabs, high quality [iberglas:
fuse & canopy, all hardware,
detailed building and flying
instructions, root rib pre-glued,
aiteroms and Maps precul, robust
2/327 Dave Squlres’ rads for
zoom launching,

Agnew Model Products, 1660 Springwood Circle, Longwonad, FL 32750; (407) 260-6223
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Answers To The We n:s.:aivoc:.[ a FAX from John Berry of
. Australia with the correct answers to the
Sailplane Puzzle puzzle, (Thereare two words that can go

{lune Issue) inone of two places,) Thanks, [ohn!
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Dynamic Soaring

by Graham Woods

Copyright @ 7992

19 Mimms Hall Road, Potters Bar,
Herttardshire, ENG 3BZ England

T'he title of this article may puzzle many
fliers who may never have come across
the term before. | must admit that it is
rather an esoteric subject; | have come
across only scant reference to it in my
own reading. Nevortheless, | wanted to
know a little more and went about find-
ifg out something of the subject.

Dynamic Soaring is concerned with
extracting energy from the wind itself, ar
rather the differences in windspeeds at
different heights above the surfaceof the
sca or land.

I'm not just alking about slope lift
which one might call *Statie Soaring’;
justeonverting slopeliftinto flying speed.
Moram [talking about *Thermal Soar-
ing’ sic; Flying in rising, cooling air, but
actually taking energy from the system,
maktng use of the wmd gradn-:nt

11 was FE-F Hj.ring whiv:h first brought me
to thinking abaut dynamic soaring as a
fact rather than some fanciful noton of
perpetual metion,

[ wondered why, nowadays, the al-
most universally accepted *Danish
Style’ turn in FAF scemed to give botter
1 kin. times than the standard pylon turmn
favoured by pylon racers,

At first thought | believed it was sim-
ply that the old pylon races wore aver
much longer courses ol upto 2504 metres
long and that straight line speed and a
highwing loading weretheallimportant
aspucts of the race with tums only of
secondary importance.

But the shortening of the course down
to 100 metres meant that the model had
hardly exited one turn when il was re-
quired to do ancther and so the straight
line speed had less influence on the re-
sult than the actual turns themselves.
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Even so,a pylon turn should still have
bm:n;.,mxi t.'m:ubhmcum parf\hvnura bly
with one of the Danish style turns which
| considered a fashionable fad. | thoughl
that its use was due to the lower roll-rate
of the Danes’ wing twist Typhun” de-
signs. That was until [ considered the
‘new’ turn was perhaps using the swind
iself advantageously, They had, after
all, been flving this format for more than
adecade and would surely havelearned
the best flight path to follow.

R A

Accloser look at such an F3F flight path
shows that at the initiation of the turn,
one pulls in a little "up clevator’, cimb-
ing into wind (Hrowgh Hie wiand gradient)
at the same time as rolling into the turn,
From the highest point of the turn the
madel then descends effectively "down-
wind’ towards the slope, picking up air-
speed, This is much the same way in
which the great seabirds soar seemingly
effortlessly over great distances, except
they do it over the sea,

DANISH STYLE F3F TURN _]

) Cllmb into decreasing wind

Downwind' leg, increasing speed
R/C Soaring Digest

TELL IT TO THE BIRDS...
Intrigue, and a hittle research led me to
the leading export on bird Qight, Prof.
C.J. Pennycuick! of the University ot
Miami, and his bird study in the south-
ern oceans, From his paper, [ found he
and some others had written quite a few
waords and not a little mathemalical ex-
plnmdtiun on the soaring of large sea-
hirds. The carliest reference to D}rnamu‘
Soaring is that by Lord Rﬂylaigh ina

letter to ‘Nature” in
1883. Hesugpested
that a bird would be
able to gan energy
from the wind by
gliding  through
‘planes of sepa-
ration’ (what wecall the wind gradieni
nowadays) leewird, turning and dimb-
ing through such planes windward,

Since that Hme, various scholars have
interested themselves in the flight of sea-
birds, alhatrosses and petrels in particu
liar, aned the way in which they manage to
soar, spending a groat deal of their life on
the wing.

As amatter of interest b us soarers, the
largest of these birds, the wandering al-
batross, has an average span of about
Jm (male birdsbeing larger up to around
3.5m, females somewhal smaller), an
average weight ofover 8 kg and as much
as 10 kg, Anadapted part of the bird's
chest (pectoral] muscle in the form of a
sheet of tendon enables the bird to effoc-
tively ‘lock’ its wings in the gliding
position, thus saving enerpy.

Such a bird would have a wing load-
ing of something like 140 g.dm™ and
aspectratioof 151, Flight characteristics
mightbeof theorderof, a m:mmum sink
speed of jJust under 12 m. sec™] cminimum
sink rate of just under 0.6 m.sec’! and a
best glide ratio of maore than 23:1 at 15.7
m/see. Figures consistent with a very
heavily ballasted K30 model! And so ta
the wind...
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THE LOG WIND PROFILE...

Ihat does sound fancy, doesn'tit? Thisis

thereason that Dynamic Soaringcanlake
place

From terra firma the wind increases in
strength with increasing height up to
around 500 metres or so when it attains
the so called Geostrophic windspesd,
This Hrat fow hundred metres of the at-
muosphers (wwhere we spend most of our fives
and de all eur flying) is often called the
Friction Layer or Surface Bound-
ary Layer. Moving air is slowed by
friction with the surface of the Earth;
lecal turbulence caused by vegetation
and surface features and thermal activ-
ity, create this boundary layer,

Muw, as the name sugpests, log wind
profile has something to do with loga-
rithms and for those of you who worry
about the maths of it all, as [ do some-
times, here is a litlle picee to ponder, [f
you don’t care for maths, then skip the
following and just grasp the idea that the
wind changes with height and have a
look at an imaginary example and the

gmphs pl-:.rtxed fmm it.

Slnﬂflhﬂ v."rnd-rpﬁ:d \*1n1‘=5:|nm.=rmiy wﬂh
height, the log wind formula comes from
the integration of the term 1./2: Wherew
is the wind gradient, V isthe windspeed,
u, a friction velocity associated with the
prevailing conditions, 7 is height, and k
is a constant of the order of 0.4, Integra-
tion gives equation 2, and it follows that
the difference in windspeed for two
heights, 22 & 21 would be as given by
equation 3.

= ::w, ul
w Kz l.
V-ulogz+C 2
k ; ?

ma T g R HE T
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MARING UP SOME NUMBERS...
From obzservations that have
been made, it appears that at
10} metres above the surtace
twhoere surface wind 15 gener-
ally measured ) the wind spocd

is around 40% of the Geostrophic
windspeed. Soif, for example, wechoose
a geastrophic windspeed of 12.5 m.sec™]
at, say, 600 m, then at 10 m it would be
around 5 m.sec”! and from these imagi-
nary figures we can work the factor u,
and then a whole load of numbers to plot
on graphs and then havea look at them.

From the second graph wecan see that
the straight line crosses the height axis at
apoint balowll, 2 whaerethe windspead
15 2ero; this value is called the “aerody-
namic roughness length' and de-
punds on the type of surface (e, long
grass, tyees, sand, water, ote.), and it is
value which determines the amount of
turbulence and, therefore, the profile of
the wind. (This number, z, is often
added to the log wind equation 4,)

[nour example, the value for 2, is 0,65
by calculation. This value is consistent
with thoe fact that . 18 around 1/10th of
the Tieight of the vegetation above

Z |
I

2 | o120 [ 5o [0 ] 2000 | 0o 500

{205l 5 |e27|7.05|0.22 0490023 {178 1207

[Fra]

5413 | 2730 | 3.00] 3.9 | 460|530 5.70|5.89 |62

VARIATION OF WIND WITH HEIGHT...
The first graph shows the variation of
wind with height and is a curve and, as |
have drawn it, it is a good way of
visualising the pattern of wind distribu-
Hon with height,

Variation of Windspeed

;D_: the ground. 50, 6.5m would be a
540 good figure for hedgerows and

trees, Actual measured values are
<0.1m for long grass and <0.01m for
mown grass and snow and <0.001m for
sanc. 16°s not the height but the varation
in height which determines #,.
Twoconclusionscanbe ma‘?c from the
equation. The higher the variation in
height of surface features the greater the
wind gradient. [For example, the air

with H.#. across a large airfield would have less of
i change of wind strength with height
“;‘*:i“‘_‘ . Guphz Variation of Windspeed
with Log‘ of Height
W log, 2
n . Hetght 6 1
i .
200 + L
) 3
e ' . 2
L ] L
W /i ]
Grphl; e e iy "
4, z“ [ I 5 w0 1.3
i Winds (s v
ViV, = u [log,z log.z, pwd "
Zu z,, ~aerodynamic reughness length
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(wind gradient) than air coming over a
varied landscape of isolated trees and
hedgerows. |

The other canclusion to draw is that a
greater wind veloaty will produce a
greater wind gradient

f_-raph 2 shows how the wind varies in
strength according to ite height above
the surface of the Earth and the surface
reghness value, We can now turn tothe
direction of the wind itself at the surface
even though it has no direct relovance to
Diynamic Soaring. The geostrophic wind
15 that wind which blows above the sur-
face boundary layer and is largely unaf-
fected by the surface features, In the
boundary layer, as we have seen, the
wind is affected hy turbulence but there
is not only a change in windspeed with
height, but also a change in direction.
The reason for this change in wind
direction with height ean be easily un-
derstood by imagining that the spinning
Earth drapgs with it the air that is closest
tw its surface and, naturally enough, this
frictional drag reduces as you move fur-
theraway from the surface up tothelevel

THE EKMAN SPIRAL

Goostropi: Mad =
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of the free atmosphere’ and the Geostro-
phicwind. Thisdragis dependentonthe
roughness of the surface, wind specd
and thermal activity.

The frictional drag produces an in-
creasing deflection in angle from the
peostrophic level at the surface, (See
diagram.) taverages around 10-20° over
the sea and 25-25° over Tand, bul never
reaches the theorotical value of 457,

The best way to visualisc the effect is
by Inoking at the theoretical classie, the
‘Elkman spiral’. Actual measurements
donaot follow anexponential spiral curve
exﬂ:tl}r, but dn appmximatﬂ H'

{haite a bit has been written on wmd and
slopes in the past, but there is one thing
worlha mention here: wind speed onthe
slopa.

From what 1 have written one would
think that since the wind is least closest
torthe ground, then the wind on the edge
of a slope should also be low. This is
patently not the case; in fact, the wind is
stronger on the apex of a hill than the
overall windspoed of the aicflow,

To understand the reason, we must
consider the air flowing over a hill al-
most as a fluid, that is to say, incompress-
ible,

Airisagasand can becompressed, but
over a hill it docs behave rather like a
fluid and like the airflow over an airfoil
section; theairflow 1s constricted and the
air has to flow faster over the apex {with
comsequent increases i pressure, tome-
perature, density) thanthe ‘free’ air. This
iscalled the Venturi Effect. | have no
figures for it, but it's worth bearing in
mind as we try to understand the
behaviour of the air in front of, and over,
slopes. It means that we can readily Hy
from an area of high windspeed to an
arcaot low windspeed withease remem-
bering that wedon talways havetaflyin
frunt of the slope.

s

M}-’ introduction startt-d with slope ﬂ_',-'—
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ing where Dynamic Soaring is not neces-
sary since there is slope and thermal lift
nearly always available, Bird flight over
the sea uses those forms of lifttoa varying
extent; thermals buing non-existent in
heavy weather over the oceans but slope
lift from the waves is used by birds. It
obvicusly plays 2 part, but the lift from
ocean swell cannal really explain how
birds make headway against a strong
wind without significant flapping input,
A look at a typical Hight path of an atba-
tross shows that it fHes downwind then
turns into wind and downwind and soon
in a series of climbs and dives. The best
way to consider the flight 1s to look sepa-
rate!y at the into wind and downwind Er.g:,

AMDDEL

To 5tan‘. we need a mode! and prr:n;; omn
the conservative side, T have chosen my
slope soarer which has a more or less
synunutrical section. From the polar, fig-
ure 1, the model at 2 kg, has a stall speed

Airspeed Va m/sece

o 5 10 15 20

of around 10 m,/sec, a best sink rate of
065 m/sec and a bt L/ D of arcund 20
Hying at just over 14 m/see. | have a
range of figures for drag, litt, and speed,
ete, which 1 can use later on but, first, a
closer 1mk at the w'lnd hrad!unt W.

Tn qatiqr} tt‘ml eondition that we aroe ox-
tracting energy from the wind (ie, Dy-
namic Soaring), we have to climb into
wind and gain airspeed at the same time
(the model effectively accelerating with
respect to the wind). In other words,
overcome drag, increase airspeed and
gam height,

We know that if we climb, we will lose
airspeed and gain height, but for every
metre weclimb the windspeed increases,
and therefore our airspeed will increase
attheratcolw, the wind gradient, Choos-
ing particular flying speeds formy glhider,
we can have a look at what happens to
s t[ D'_l,rnamfc f:mnng is takmg ;:rlasc

T}u.n,hua :ﬂwu_',-'b b:—zt.n *:::rnuduubtabuut
the possibility of Dynamic Searing, butit
seems to have been accepted by most
wie have looked at it. From Rayleigh's
time the maths have become more de-
tailed, from simple triponometry to com-
puter simulations. We can start with
rof. Pennycuick’s easier interpretation
below, butif you'reinte aered ynamics, it
leaves a lol o be desjred, He
naturally enough takes all his
5 figures from bird data but,

. singe gliders contd be consid-

- = Bast L/D ered as a species of bird, we
S can apply the same reasoning

Vs : pply B

0.5 - ] as he dows,
v Best sink—w| ' A SIMPLE MODEL...
“ :
¢ 10 . i Invaking the idea of a dragless
% . model, we can first look at an
* inte wind climb,
4 1.3 4 Concept Polar Looking atfigure 2, wie can seo
-E . thal such a glider, climbing at
2 some positive angle 3, lnses
ig. |. po &

20 : airspeed Va at the rate of g sin
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Fig. 2 K i extracling energy or Dy-
namic Soaring.
. — %7 Using the above rela-
..-Va 1 tionship for my model fly-
. img at 14 and 21 m/sec
gsin g ' Z| R 08/14 & wa08/20).
ﬁ RH a0 would have to have a wim_i
\ —— |1o| &radient of more than 0.7
g . e and (.5,
- 2 Looking at graph 3,

3 (e, gravity), but at the same time its
effectiveairspeed isincreasing at thorate
of WV g sin € as a result of climbing into
a stronger wind (e, climbing through
the wind gradient).

For the model to maintain its airspeed,
it iz evident that g sin & = wV  sin €3 or

6.

If we make w = g/ Vg, we are satisfying
the condition that the model is increas-
ing ity airspeed (e, accelerating) and
climbing al the same time and, therefore,

these values are available
up te heights around 5 metres, soon this
basis, my dragless ghider would be able to
extract some energy from the wmd.

| WHAT DRAG???

Lln!ess we include some fl'_[;‘l‘:]‘E for -:[mg
all that T have ;uht written doesn’t ac-
count for very much since the formula
takesabsolutely noaccountofthemodel's
characteristics, whetherit bea draggy bi-
plane or sleck F3B model, so we must
include some term for drag. The easiest
way is toadd Walkden's 4value fordrag
1o our equation g/ L/D as in equation 7.

The additional term increases the re-

WIND GRADIENT

On an earlier papge, we ooked at the
Log Wind Profile and saw how the
wind changes with height; this wind
gradient can be determined by doing
some maths (partial differentiation)
with equalion 4. From equation 5 we
can work out some numboers for the
wind gradient (the change in specd
per metre of height) at diiferent
windspeeds.

I have plotted three curves for values
of the wind gradient w, for three
windspeeds (Vo) 5, 10, 15 m/sec. (at
10 m, z,). Except that in this case,

flying on thl' flat field, T have chosen a
more realistic value for z, (0.1). Graph
3 shows, as one would expect, that
stronger wind gives higher ranges of
values for w, and that a value of more
than 1.01s only available up to around
5 metres, or the wind must be strong,

Y,
Z lloga 22— 10EaZal

341 o 5m/see
= §lm/ec
2 « Smisen

Wind Gradient = &

5 W 15 2 5
Helght z m. #

July 1902
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wV sing-gsinpg—

quired wind gradient, complicates our
simple relationship and introduces an-
other variable, the angle of climb &, We
can insert values for € but as we shall
seelater, thereisanoptimum climbangle
which appears to be around 20°, Re-
working 7, we find now that a mimimum
wind gradient of 08 (0.7} and (.56 (0.5)
are required. So, even taking into ac-
count some amount of drag, Dynamic
Soaring still seems possible using this
modal,

Pennyeuwick, for this in his maths, now
rearranges this equation (9) and argues
that the L/D rativ is multiplied by some
positive number given by l+wVa/g,
Even a smallvalue here of wind gradient
(11,1 gives a substantial increase (14%) in
ghdeangloat the same flying speed. Alter-
natively, instead of a shallow dive to
maintain airspeed, a large increase in
dirspueed can be gained by a steeper, 40 -
607, downwind dive, so there is a gain
here, also. "

cosec ¢ -_L._[l + ﬁ] e
D 8

i e e e T
sl b e SR

To conclude, u‘i:l:l’lb
Fig.a this simple model, It ap-
puars that some small ben-

——t
b

efit may be obtained into
wind within a couple of
metres af the ground fly-
ing, e wind and more,
alter a climb, Mying down-
wind, The conditions re-
quired are a high value of
wind gradient{i.e. astrong
wind and high value of

[fwe consider that equation 7 1s mearer to
what is actually happening, we can now
turnourattention to thedownwind glide
in Figure 3 whese the same forces are at
work.

Our muodel continues o increase ks
airspeed al the rate of w¥g sin @ by
virtug of the wind gradient. Its drag, g/
L/D, still oppuses its flight but, now
diving, it gains airspeed at the rate g sin
@, Theoaly thing to changeis the signon
the f sin i term, since we are now flying
with the wind. From equation 7 we now
have:

B.

wV.sing+gsinég-g >0

L/D
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aeradynamic roughness - discussed car
lier} and a fast flying model (ie, high
wing loading rather than down eleva-
tor).

The medel has to be ballasted beaning
intnind that doubling its weight increases
flying speed by Y2ord1%. (In my case, 3
4 kg model would take me vver the FAI
Hm:t Lf Ei:nnfr in competition. )

Az I rnFnhm‘wd i lscr, altempls to prove
Dynamic Svaring have varied from
simple maths, like the above, o com-
puter simulations. Wood 3, in fact, has
done such a thing and here's some of his
thinking.

Theterm forthedrag, g/ L/ D, although
an approximation, doesn’t guite tally
with Wood's drag equation for a bird,
(Sev panel,)

R/C Soaring Digest

DRAG after Milne-Thompson (I1S66)

w, the wind gradient,
(Also, a fixed rate for

d=avihi®
V2

where, a=psC,y

2mg

| = Vysin"@ dVy/dz + cos @
g

P i= air density (1,22)
s i3 wing area |m)
m ts mass (kg

Caois & coefficlent for zero iift
g !s accin, gravity (9.8Im/sec |

k la apan factor >| (LI)

A I3 aspect ratio
@ Is climb angle

b=2kmg

di/de =0
Here, Thaveagaincho-
sen twovaluos for w (0.5
&1 (0 and used threefly-
ing speeds [14.33, 17.98
& 21.64 m/ see (without
hallast)| on the flat part
of the model’s polar.
Craph 4 {top of next
¥ M‘w_dt'] pagp.}f; prnhagly a bot-
B ber proof that energy is
extracted from the wind
in the upwind climb, 1t
shows that the highest
accelerations are oh-
tained flying atthe high-
cstairspoedsinthe stron-
gest wind gradients, as
you would expect. Italso
shows Lhat there are val-
ues for afrspeed and
wind gradient which fail

pana

The first term deseribes the drag of the
body and skin friction of the wing: the
second term describes the drag due to
the tip vortices of the wing and neglects
any drag for a tailplane,

Wood, after some difficult caloulus,
comes up with a flight equation which
defines the rate of change of airspeed
with time (acceleration) as:

to become positive (e,
no energy s being extracted and, there-
tare, no Diynamic Soaring).
Thecorresponding graph, 5, fordown-
wind Right, shows immpossible decelera-
tions which can only mean, in real terms,
very rapid speed increasesinadiveor, as
we savw from Pennycuick's analysis, cas-
ily maintained flying speed in a long,
shallow downwind glide for all wind

10.

dV, /dt = V, sin @ cos P (d\,/dz) 'gsl'nﬂ-|%avf+

o

L R R D T SR P S e

witha sign change on the wind gradient
(dV /dz) for downwind flight.

To see if there is any possibility of
increasing airspeed and climbing at the
same bime [our conditions for dynamic
soaring (i.e, extracting cnergy)], we can
plot the change in airspeed acceleration
WV /db) in the above equation against a
range of values of €3 for climbing, As
befone, we assume a constant value for
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gradients and airspeeds,

The fact that the graphs have peaks
indicates that there s an optimum angle
for climbing into wind, which | men-
tinned carlier,

Wood goeus further and introduces the
concept of ‘energy height', using the ki-
nebic,/ potential energy formula1,/2 my
= mgh to relate height and acceleration.
He does some more caleulus and comes
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INTO WIND CLIMB

Climb Angle &

4.

gram fell short of the real Night trajec-
tory being only in two dimensions and
not three,

Mevertheless, in one of his simu-
lations of a theoretical gliding alba-
tross, the Dlight path showed that a bird
startingat 20 m/secat one metre height
climbed toa heightof some 1am, turned
downwind inadivetoone metre height
reiaching a maximum speed of 28 m/
soc and turned back intowind, and that
by the time its speed had returned to 20
o sec at one metre, it had made a net
progress againgt the wind of 48m over
a period oftime of 22see, He noted thit
a tight downwind turn would have
had a deleterious effect on the overall
gain windward,

At

longerthan Thad at firstexpected. Such
a suhject, being of no practical use to
full-size aircraft, has received little at-
teition,  As | explained at the very
beginning, it was just cariosity that set
me on the trail of Dynamic Soaring and
I hope [ have gone some way in point-

upwiththetermg sin@andthenplotsdV/ 45040t asa fact rather than a fiction. Allthe

dt/gsinkd against climb angle to find opti-

mum climb angle.

Surprisingly, most values peak at
around 5° either side of 207 showing that
theresalmostan optimumangletoclimb
irrespective of airspeed or wind gradi-
ent.

Al this paint, Tleave Wood's analysis,
Hi did, however, run a comptiter pro-
graim for an albatross and concluded that
it was cerlainly possible in one cycle of
climbing into wind and gliding down-
wind the bird could not only fy without
flapping, but actually make progress
upwind. Hisstep by-stepintegration pro-
gram took inta account the fact that the
wind gradient varies with height (which
L haven't done here), varied the values of
acceleration and climb angle. He also
varied the coefficient of 1t and took the
bwo burns (at height of climb and bottom
of dive) into account.. Even so, his pro-

Page 32

evidence | have used has come from bird

DOWNWIND GLIDE

Live Angle &
T T ELLET

5.
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obscrvations and it spans 100 vears; it
may be suspect. That's for vou to deide,

Umstill notentirely happy about dragy;
sume aspects of the total drag of a medel
are really quite small and the graphs |
have plotted neglect any tailplane drag.
Values [ have nsed came out in the range
from 0.4 b 1.2 for my model. Tt is inter-
esting to note that increasing the weight
of a muodel has & significant effect on the
amount of drag, doubling the weight in
the term, a/ V= (sea hox), halves the d rig
value, but then flying faster increases
drag. Increasing the aspect ratio also
reduces one aspact of the drag,

I suppose the reason that this type of
soaring hasn't turned upbelore is thaton
the slope it is not necessary and on the
flat tield, thermal soarers, being mostly
lightly loaded, don’t care for the wind
and don’t fly unless they have to,

S0, what does i mean for soarers, Lo-
day? There may be one or two of vou
whomight caretoactually try to do some
Drynamic Soaring tor the sake of trying it,
brut most will want to know what it offers
them. [could suggest that you fly in the
leeofa lineof hedge or other obstruction
{cars and buildings). Hore the air will be
moving more slowly than in the vpen
and use may be made of the gradient by
climbing above and diving below a
hedgerow, Flying close to such ubstacles
{apartfrom hitting them} does havedraw-
backs since there will be more turbu-
lence, but then a high wing loading and
fast speed may take care of that,

For thermal soarers, it miy provide a
means of stretching out that last few
secends on the landing epproach in com-
petition. But fiying soclosetothe ground
at high speed may make the landing arca
more dangerous than it already is,

For those flying F3B, it may be an
added technique for the same reason,
but may also help in the last Japs of
distance, Instead of just flying toand fro,
mayhe the last turns should clinb o 200
into wined amd, perhaps, a steeper glide
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along the course, downwind, always
turning inte the wind. Not forgetting the
change in wind direction {from launch
lwight (230+m} diwn o the ground

Electric flicrs may benefit more easily
since their models are nearly always
heavily loaded with batteries ofcolls and,
ar we have scen, a high wing loading s
wiie of the criteria for dynamic soaring;
perhaps they too will benefit more easily
when close to the ground,

O the slope, the situation isa lot more
complicated since wealready have varia-
tions in slope lift with respect to position
on the slopeand now weseethat varying
windspeed aroind the slope also has an
impact on the available energy. Wind
pradient here may be even greater than
on the flat bocause the hill may have in
front someconsiderable variationinveg-
etation and the apex of the hill exagger
ates the windspeed variations,

1 believe the F3F Qight path [ stariud
with makes use of Dvnamic Soaring and
the reason why, in very light conditions,
some faster Mving slope soarers may out
perform thermal floaters and guils. |
shall continue to search for evidenoe of
the exislence of Dynamic soaring in my
own ﬂ}'ing ax an adjunct ta thermal and
slopelift, lsuspect you may be watching
ot for it, as well...
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World Postal Searing

Announcement
{This announcement was sent in by
Morten Munkesoe (Chairman),
SMEK (Sealand’'s Model Soaring
Club, Denmark), Valmuebakken 22,
DE-2625 Vallensbaek, Depmark)

The Dandsh 2M class can this year cel-
ebrate its 10 yearanniversary. Inconnec-
tion with this event, we would like w
invite interested soarer pilots o a Warld
Postal Contest on September 27, 1992,

The Danish 2M class was originally
designed as an alternative (amputated)
to the F3B class, as the F3B qtsell had
become oo advanced for many of us,

The tules have been gradually devel-
oped during the pastten years and, judg-
ing by the number of participants in the
competitions, the support and enthusi-
asm for this 2M class is still increasing,

Today, 10 contests are normally ar-
ranged each year with great success; 50
the 2M class is here to stay - no doubt
about that!

One category of the 2M 15 the annual
Danish Postal Conlest, which this year
hopefully will have around S0 pilots, if
the weather permits flying.

Now, as weare (o celebrate the 10 year
anniversary of the 20 class, we would
like pilots all around the world to com-
pete with us in our first, International
Pustal Svaring Contest. You will hercby
have the opportunity 1o become world
champion with a %30 airplane; but re-
member you will get lots of competition
trom experienced 2M pilats in Denmark.

The following procedure is used for
the Warld Postal Conltiest:

On September 27, 1992, the actual con-
test is carried out on your own air
field.

The specific rules are mentioned be-
lowwr, and should not lead to misun-
derstandings.

2 rounds are to be flown. (It time
allows more than 2 rounds, only the
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2 besl rounds conunt in the contest.)
After that, the final results are sent o
the contact person:  Steen Hoej
Rasmussen, Tjoernehusene 20, DE-

2600 Glostrup, Denmark,

Deadline for the results is October 26,

1992,

The results will be evaluated soon atter
the deadlina, and tho results will be an-
nounced in this magazine as s00n as
possible. The winner will be contacted
directly.

Brief Class Characteristics
The Danish 2M class is mainly designed
foor standard 2M soarer planes available
vt the market. Ailerons are permitied,
but amly two servos are allowed. 1/3af
total maximum score can be achievied by
landing accuracy,

The 2M contests are held in proper
weather conditions and will normally be
cancelled, if the wind velocity exceeds 8
m/s. This only to indicate the kind of
searers the Danish 2M class is designed
for.

Hints
The favourite models this year will, de-
pending on the weather, probably be (all
with polydihedraly;
Olympic
Gentle Lady (Goldberg)
Spirit (Great Planes)
Blue Phoenix (Modell Mrodukter)
Dirifter Il {Dynaflite)
Riser {Sig)
Metric (Topflite)
Wanderer (Dynaflited
Typical battle weight: 750 grams
Typical area of wings: 40 dm?
We wish you a pleasant flight!
{...and thank you for flying the
2M class,) W

R/C Soaring Digest

2M Rules
1. The Madel Sallplane
Maximum wingspan of the model {s not
to exceed 2 mirs. projected. . The maxi-
mum numberof servos is 2, used accord-
ing tothe pilot’s wishes, [tis not allowesd
to receive sighals from the model. The
model must comply with FAT mles.
2. SBtart
The start takes place by means of one of
the lines (bungees), installed by the offi-
cials of the event. Line specifications;
maximum 3 mtrs, of rubber (bungec),
120 mtrs., regular ling + parachute and 30
ems. of leader. Maximum pull ontheline
is nottoexceed 6 kgs, Startattempt: The
pilot has 2 minutes to start, from the
moment the model is ready lo be
launched. Re-start is granted in case of
line defects, or if officials judge the start
attempt to have been disturbed by cross-
ing lines or other models,
3. Flying
Each round should have 5 starts or less,
if so decided by the officials of the event
becauseof the weather or the duration of
the event. The sequence of the 5 starts
per round is: 3,4, 5, 6, 7 minutes, Each
second equals 1 poinl, When the maxi-
mum time for each start is reached, 1
point is deducted per second of excess
time. More than 60 seconds of excess
time will cause the start to ba forfeited,
and no points will be awarded.
4. Landing
Lﬂm.‘ling must take place on a strip 25
mirs. long, and points are given accord-
ing to the following table:

0 -30ems = 150 puints
51-1Mems = 135 points
100-150ems = 120 points
151-200ems = 105 points
201 - 250 cmns 90 points
251 -3 ems = 73 points
3N -350ems = A0 points
351 -400ecms = 45 points
401 450 ems = 30 points
451-500¢ms = 15 puints

The distance is measured from the nose
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of the model w the middle of the strip.
Muorre models may land at the same strip at
the sametime, The landing is forfeited and
awarded no points if:

A, The model lands on its back, stands in
the ground (spear landing), or if the
pilot movesthe model before measur-
ing has taken place.

B. The model loses any parts from the
moment of start and until the model
lies still on the ground.

(. The mode] tovches persons or objecls,
which may have affected the landing,

The start is also forlfeited if the model lands
vutside the appuinted flying field,

5. Time Keeping

The time keeping starts upon release from
the start ling, and stops upon the modol's
first contact with the ground. Time is mea-
sured in full seconds; no fractions are used,
6, General Conditions

Participants must be a member of the na-
tional model ﬂy‘i ngorganization, Themodel
girplane must be marked with the
participant’s membership number on the
right wing, The model may only be re-
placed withanother if themod el with which
tho participant started the contest is unable
to fly.,

The contest 15 called off in case of wind
velocily constantly exceeding 8 mirs. per
second,

Protests may be filed against a fec of DKR
SILOU. Protests must be in writing, and
submitted to the officials of the event no
later than 30 minutes after the event is
officially closed, but before the prize giv-
ing. The fee will be paid back only if the
pratest is sustained.

Protests, the actual running of the event,
sccurity and the settling of conflicts are the
sale responsipility of the officials of the
event,

Please feel free to reproduce the letter, &
rules. A full-size 8 1/2 X 11 score sheet is
available, Mlease send a LSASE for a copy.

The next issue will contain a reduced ver-
sion. ED M
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Lift Off?
by Ed Slegers
Route 15, Wharton, New Jersey (17885
Electric Breeze
"The Electric Breeee (327 span) is Dou-
glas Adrcraft Models first clectric release.
Itisa 7 call, 05-075design which evolved
from Douglas’ SiThouette and Quicksil-
ver, which are acrabatic slopeglider kits.
These are airplanes which fly well and
do a wide range of acrobatics withoul a
motor! At Douglas Aircraft Models we
Bedieve that glider technology holds the
keytothe success of theacrobalic electrics
of the future. Hence, the Breese ntilizes
the exact wing and tailasdoes the Quick-
silver slope glider. The wing is the key.
The release of Michael Selig's SD 6060
airtoil, 3 wind hunnel demonstrated im-
provement of the slope soarer's favorite
to date, the Eppler 374, has given us a
wing which will fly last right side up or
inverted, and will still carry wiight, wall,
Add electric power, and WOW! With 7
cells, a pood ferrite matar, and a good
prop, vou can have tons of fun doing all
kinds of acrobatics including outside
loops. Add a hot cobalt mator and per-
formance 15 truly amazing! The Breeze
can be Aown well with 2 ch aileron/
glevator control oradd rudderand speed
conlrol forall out 4 ch fun! Removabile
landing pear allow the option of fying
without wheels if your landing area per-
mits. Mot for the beginner, the Brecze is
an exciting experience for the intermedi-
ate and advanced pilot alike.”

The above is a quote from the press
rulease for the Douglas Aircraft Electric
Breere and really tells it like it is.

Here on the cast coast, we donot have
many slope sites. | wanted Lo try a high
pe‘rfurmﬂnm, slopetype plane, but with-
oul a slope close by [ decided to try an
electric powered slope plane. Fve built
amd flown both the Quicksilver and Sil-
houette from Douglas Ajreraft and, be-
ing very happy with both quality and
performance, it seemed that the Electric
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Brecze was the way Lo go,

The Flectric Breese uses the saime wing
and Lail as the Quicksiivu.‘r, but more im-
portantly has the same Ane quality, The
kit is first class with excellent foam cores,
vory good wood and hardware, good
plans and an excellent construction
manual. The plans have coardinates (lot-
ters along one edge and numbers along
the other), The instruction manual keeps
referring to thesecoordinates. Thismakes
looking up the construction steps very
easy, much like ocating a town on a road
map,

Because the instruction manual and
plansareso good, lwon't gointoa step by
slep construction article, A few notes
might help, though. First, build Light,
light, light. All efforts should be made to
keep the Electric Breeze as light as pos-
sible for the best performance. One place
bo save weight is to be very careful on the
amount of cpoxy used o sheot the wing.
Another is ko use a lot of sandpapor.
Don'tbeafraid to use your sanding block.
Another is to use the lightest radio gear
yourcan get. Unless you have to, | would
not recommend using the optional land-
ing gear. The list could go on and on, but
the puint here is to build light.

A change to the instruction is in step 7,
Do is correct. The thin Sullivancableis
too fragile. Make sure lo replace it with
the 1716 Sullivan cable. Also, instead of
closing the wing faring over the servo,
make an access doar that can be screwed
down, This could be removed 1n case
servo maintenance is necessary.

As Doug of Donglas Ajrcraft says, this
is 0ot a beginner’s plane, but is for the
intermediate or advanced pilol, Dougis
correct, The Breeze is a very fast and
responsive plane.  Although | haven’t
tried it, [ think fora novico that it could be
tamed down by putting in a little dihe-
dral and using the new Astra FALO35 on
b cells, For my plane, I found the best
results by using the FAL 05 ona 7 cell 900
ma packand an 8 X5 propand a Flightec
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SEC Il speed contraller with the BEC.

If you want a very high performance
and very aerobatic plane, 1 would highly
recomimend the Breeze. Great quality,
instructions and super performance at a
very reasonable price; the Electric Brecze
is hard o boat!

Douglas Aircraft wants to know where
their customers first heard about their
products, [f youshould getintouch with
Douglas Aircraft, be sure to let them
know you read about the Electric Breeza
in RCS500.

Good Flying!
Douglas Alreraft Model Aviation, IO,
Box 92472, Long Beach, CA 90804; (213)
4981737

Tlightee, 21 Juniper Way, Hamilton, NJ
(8619, (609) 584-9400 W

Model 20
...High-Start
& Winch
Retrisval
System

Pal. Appl Tore
" A bold new concept that eliminares
tangled and twisted lines and puts
an end te chasing that chule!”

* Orperates w/high-start or winch
+ Hequires 12 battery;, wineh souree, O,
* 2 foot activated levers facllitane solo
operation; no line finger contact » Works
with all sailplanes from Gentle Ladies to
1 ans Mueliors!

S319.00 Plus Ship. A n add 8755 my)
Undecided? PMeascsend S10foradomo
video refundable on system purchasc!

_ === 18971 Fernbrook Ct,

AEROSPACE

Composite Products

o
5

TheQuick Lock Bagging Seal

Mo more “mousing around” with sticky
tape.... uu:k Lock seals snap onto yalr
vacuum and male a leak- rnnl aary
to apen an close seal... and th bag
truly re-usable! $3.50 each - Vi wmc
Sand 51, r Complete Catalag and get
%S %mcﬁun' Gy nfrf Gala
Aems ace Composila Broducrs .
ox 16627 - Irvine, CA 82714
{?:I'-f} 250-1107 « FAX [714) 250-0307

soanT i Saratoga, CA 950070
Tos Order Toll Free, (800) 225-0384
Tech Support: (408) $73-3333

Kennedy Composites

Carbon Fiber and Fiberglass Cloth
Urnidirectional & Bi-divectional Weaves
many weights available
(73,14, 3.0 34 3.8, 4.3, 52,58 o)
Call arwrite for prices
Barry Kennedy
12416 Deer Falls Drive
Austin, Texas 78729
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R/C Soaring Resources

Mo youheold seminarsand workshops? Would
ot Jibee o e pncluecled s contact b answer
UESHIONS on soaring sites or contests in Your
area? lfso, please contact RCSD, Our address
and telephone numbers are on page 1,

[ Seminars & Workshops |

Free instruction for beginners on
construction and flight techniques
Friday & week-ends (Excluding contest
davs) Bob Pairman, 3274 Kathleen St.,
San Jose, California, 951245 (A08) 377-
2115
Free instruction for beginners on con-
struction and flight techniques, Sunday
Thursday. DBob Welch, 12478 Manect
Dirive, Sunnyvale, California 94087, (408)
749-1279

Fall & Winter 1 day seminars on com
positeconstruction technigques, Free with
purchase of Weston Aerodesign plan set
(&35.00) or kit, Frank Weston, 944 Placid
Ct., Arnold, Maryland 21012; (301) 757-
5159
| Reference Materlal |
Madison Arca Radio Control Society
iM.ARCS) Nationat Saiplane
Symposium Procecdings, 2 day confer-
ence, on the subject and direction of
sparing, 1983 for $9.00, 1984 for $9.00,
1985 for $11.00, 1986 for 310,00, 1987
for ST0.00, 1988 for $11.00, 1989 for
$12.00. Delivery in U.S.A.is $3.00 per
copy. Outside LL5.A. s $6.08 per copy.
Set of & sent LIPS in T1.S.A . for 875.00.
Walt Seaborg, 1517 Forest Glen Road,
Chregon, WL 53575
T BES i
BBS: Slope Tech, Southern California;
(310 Bab-0924, B-h-1
BB5: South Bay Soaring Socicty,
Morthern California; (408) 281-4305,
B-M-1
Reference listings of KOS articles &
adwvertisers from January, 1984,
Datahase files from a free 24 hour a
day BES, &N-1
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Bear's Cave, (414} 727-1605, Neenah,
Wisconsin, LL5.AL, System Operator
Andrew Mever

Reference listing is updﬂ.tt'd by Lee
Murray, 1f unable lo access BBS, disks
may be obtained from Lee. Disks: 510
in IBM PC/1S-2 (Text or MS-Works

Database), Maclntosh (Test File), Apple

11 {Appleworks 2.0) formats,

Lee Murray, 1200 Bay Ridge Read,
Appleton, Wisconsin, 54915 US A
(414} 731-4848

Contacts & Special Interest
Groups

California - California Slope Racers,
John Dvorak, 1638 Farringdon Court,
San Jose, California 95127 US. A, (A08)
25042015,

California - Northern California
Soaring League, Mike Clancy (HPresi-
dent), 2018 F1 Dorado Ct, Novato,
Califorma 94947 11.5.A., (415) 897-2917

Canada - Southern Ontario Glider
Group, “Wings"” Program, dedicated
instructors, Fred Freeman

(416) 627-9090 or David Woodhouse
(319) 821-4346

lexas-Texas Soaning Conference (Texas,
Oklahoma, New Mexico, Louisiana, Ar-
kansas), Gordon Jones (Contact), 214
Sunflower Dove, Garland, Texas 75041

LIS A (214) B40-8116,

Maryland - Baltimore Area Soaring
Society, Steve Pasierh (President), 21
Redare Court, Baltimore, Maryland
21234 USA, (410) 661-6641

Washington - Scattle Arca Soaring

Soctety, Waid Reynolds (Bditor), 12448

83rd Avenue South, Seattle, Washing-
ton YE178 LLS AL, (206) 77240291,

R/C Soaring Digest

Special Interest Groups

The Newsletter
for the
Multi-Task Soaring
Enthuslast
Subscriptions:
512 / Year / Six Issues
Write: FIB/USA
Byron Blakeslee
3134 Winnebago Drive
Sedalia, CO BO135

(303] 688-9572

LSF

ThelLeagueof
Silent Flight{L5F)is anintamational fra-
ternity of AC Soaring pilots who hava
sarnad the rightto become mombars by
achiaving specilicgoals insaanng flight
There arenodues. Onee youqualily lor
mambarshipyoeu arein forlifs,
The LSF program consists of live
“Aehigvemen Levels®, Thesslevelscon-
tainspacilic soaringlasksiobe complated
prior loadvancementtathe naxtlevel,
LeaguaolSilant Flight
1725t Jos Re.
Ft. Wayne, IN46835

B

T.WIT.T.
(The Wing Is The Thing)

TWITT. is an organization of engi-
neers, scientists, pilots, sailplane en-
thusiasts, moede] builders and many
other persons having an interest in
Aying wing/tailless aircraft technol-
ogy. Write to TW.LT.T, T.0. Box
2030, El Capon, CTA 92021 to find out
how you can parbicipate.

Send SASE for membership applica-
tion and flyer: “What is TW.ILT.T.”
or, send 5200 for full information
package including one back issue of
our newsletter, postpaid, Full mem-
bership1s$15.00 per yearand includes
twolve issues of the newsletter, Back
issues of nowsletter are 575 each,
postpaid.

Yousrelnvitediajeinthe
NATIOMALSOARINGSOCIETY

~OFFICIALAMASOARING " EPECIALINTEREST
GHOUE™
FEARLYNSE SOAR M TOURHAMENTS
SHATION WIDE EXCELL FHEEAWANDSPROGRAM™
(EXCELLENTRLMONTHLYNEWSLETTER
«NESFULLYSUPPOATETHEFIBSOARINGTEANS
LEFEOARINGPROGRAM
HESISINVOLVEDINTHE ORGAHIZATIONAND
OVERSEEINGOFTHESOARINGPORTIONGFAMA
MATS(NCLUDINGAWARDSBANGUET)
SYEARLYDUESARES 5.9 A ANDSZDOVERSEAS
[SPECIALFAMILYRATES)
NESOFFICERSAREFROMALL11DISTRICTE

[ Forimformation Comest:
HEESperoinry Tronsurar
{ ‘QVE RoberiMassmann
282Jodialane
Wilmington,OHA5177

(513)382-3812

The Vintage Sailplane
Assoclation

VEA is.a very dedicated group of soaring
enthusiasts who are keeping onr gliding
history and heritage alive by building
restoring and flying military and civilian
ghders from the past, some maore than
filty years old. Several vintage glider
meats are held each year, Members in-
clude modellers, pilot veterans, aviation
historians and other aviation enthusiasts
from all continents of the world. V5A
publishes the quarterly magazine
BUNGEECORD. Sampleissies] - Mem-
bership §10:- per year. For more informa-
fion write:

Vintage Sailplane Assoclation

Route 1, Box 238
Lovettsville, VA 22080
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NEW PRODUCTS

Theintormanonin this colurmn has been derived from manufacturers press relvases or other
miaterial submitted by a manutacturer about their product. The appearance of any product
in this column does not copstitute on endorseoent of the product by the BIC Sparing Dhigest.

Aleyone 2M, Culpepper Models
from MNortheast Sailplane Products
(Wingspan: 78.75", Wing area: 609 sq
in, Weight 35 oz, Wing loading: 85
o7/ 8. i, Adrtoil: SD7032 /507037, Skill

tevel; Int/ Int)

MNortheast Sailplane Products is pleased
to introduce the Aleyone 2M, an innova-
tive design from Leroy Satterlee. The
Alcyone 2M was designed for the pilot
looking to expand his horizons beyond
the beginner sailplane, s handling
characteristics will nol intimidate the
intermediate pilot but at the same time
ils performance will satisfy expent pilots,
as well,

Mayb:—: o love the Alcyoneas much as
we do and have dreamed of finding a
bwin meter sailplane with the performance
angd handling of the Aleyone. Perhaps
you necd asailplane that can step youup
from the two meter gasbags into high
performance but won'tstrin your pock-
ctbookor your [ying skills, The solution
in both cases is the Alcyone 2M,

The Alcyone 2M has a one-piece foam
wing with a simple yet very strong spar
reinforced with carbon fiber, This sys-
temuminimizesthe weightand maximizes

the strength of the wing. The faselage is
constructed of plywood, balsaand spruce
gnd has minimal frontal area withonal
sacrificing ease of radio installation, The
stabilalor and rudder use a simplitied
pull/ pullcable system forlighter weight
and accuracy. The flyving stab uses the
SOB020 airtoil in a foam and balsa con-
struction, A built-wing 2M version will
be available later in the year,

Like its higger brother, the Aleyone 2M
features ailerons and coupled rudder,
elevator and flaps, It's a three-servo op
eration without a need for a computer
radio. For the ultimate in handling at a
sacrifice in wing loading, wing servos
can be used. We recommend using
smaller servos (minis, not micros) loming-
mize weight.

The Alcyone 2M features the same con-
figuration and airfoil combination with
similar handling and performance asthe
Aleyone but in a smaller package, The
wing loading is reasonably low fora two
meter design, which contnbutes to its
outstanding sink rate performance. The
modified Schuemann ptanfnrm,ﬁﬂ?ﬂ.’i?f
SD7037 airfoil combination and turned
up tiplets give casy and quick response,
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stability in thermals, and a surprisingly
flat glide,

Using the 5D7U32 at the root and taper-
ing to a 3D70I7 (the tiplets are pure
S37) seems to give the Alcyone 2M
the best of both airfoils, This comhbina-
tion will Neat inlight i, climb very fast
in thermals and is extremely resisiant (o
tip stalls, The thicker root section con-
centrates strength whereit's necded. The
transitioning airfoil contrels spanwise
flow and results in a greatly enhanced
speed range.

The long taill moment of the Aloyone 2M
results in smaoth pitch response reminis-
centof much larger sailplanes, Roll response
iz quick and agile with no bad habits, The
Alcyone’s large faps and its slow speed
capabilides make spot landings a snap. If
vou can’t winin your local contest with this
baby, give it up! CUPALCOI Culpepper
Models Aleyone 2M is 59995 Available
from Northeast Sail plane Products, 16 Kirby
Lane, Williston, Vermaont 15195; (802) 658-
0482, @

Release of Molded Wings

wdrom Creco Technologies
Greeo Technologies in its contiming, ef-
fort toimprove its product is now intro-
ducing the Modi 900 in a molded ver-
sien,  The Muodi previously has been
made using a vacuum bagging provess,
Greco has always been interested in of-
fering the Modiin a molded version and
hasbeen working on the project for some
timenow. Themainadvantageof molded
wings 15 greater control over quality,
Each wing is exaclly the same shapeand
size as the mold. With vacuum bagging
techniguesitis difficult to be as accurate,
However, Greoo was disappointed the
extra flashing that was left over with
standard methods of molding, This ex-
tra flashing runs around the entire out-
sicde of the wing and is extremely diffi-
cult to cut away accurately, Greco did
not want to produce a molded wing with
flashing. A special technique was used
to elirninate the fla shing around the out-
side. The resulling wing leaves very
little fnishing work to be done and is
uxtr::mely dccurate,

For those not yet familiar with Greco,
they are developing a new line of radio
controlled airplane kits. This engineer-
ing and technical consulting firm based
in Pasadena, California is using its ex-
pertise ta create a now line of planes,
Greco's staff includes acrospace engi-
neers whoare sailplancenthusiasts, This
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allows them insight into both the techni-
cal aspects of acrodynamics, the latest
developmentsin composite material and
insight o the wants and needs of the
hobbyist. The first planein the series was
the vacuum bagged Modi 900, They
have sinceintroduced the Thermal Modi,
a wood laminated sailplane, and will be
bringing out a hand-launch plane in the
SUTYITHET

The Muolded Modi is an open-class com-
petition sailplane. It has a 30 inch fiber-
glass and Keviar fuselage. Thetwostrips
of Keviarin the boom run from the middle
vithefinall the way pastthe wing saddles,
Funning this much Kevlaradds strength
and helps to reduce stress fractures. The
molded wingsare laminated with fiber-
glassand high compression palyurethane
foam. The molding process produces a
wing that has an outside finish that is
sirmilartoa fiberglass fuselage. Thestruc-
tural spar is considercd by some to be
overkill. Tt runs almost the entire length
ofthe wing, [tis madeofa high compres-
sion polyurethane foam, carbon fiber
laminates and wrapped in fiberglass.

The wing joiner red is a 14 mil. carbon
fiher rod that fite into a carbon fiber
receiver fube in the core of the wing.
Aluminum shaft hinges with Teflon in-
serts for the flaps and ailerons are in-
cluded and installed. This type of hinge

design withstands much more pressure
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New Products

than the standard method of tape and
mylar. The control horns are made out of
1/16" aluminum to reduce play in the
contrel surfaces. The bellerank is also
constructed out of 1/16" machined alu-
minum witha percussion ht‘ﬂﬁng to pre-
vent slop in the stabilator and allow for
the most fluid movement possible,

The Molded Modi comes near ready to
fly. All that is left to install 15 the radio
equipment, servas, and linkage, Other
vital statistics of the Modi 900 inchade:
Span: 116 in. wing, 50 in. fuse; Wing
Area: 94921 sq.in.; Aspect ratio: 13.1:1;
Airfoils: RG15 wing, 58020 stabilizer, For
more information contact Greco Tech-
nologies at: P.O. Box 10, Sonth [asa-
dena, California, 91031; orcall: 1-800-34-
GRECO. m

FLAIR - SLOPE
Fusclage: 585.00

Length 48" « Width 21/2" « Height21,/2"

Three-plece huse, with "1 tail or “V™ tail

Full Meaney-Rack
Guarantee

Do Fuaes
17530400
Arsaamn
AU B
SUFS4s 0
BT S50

Transmitter Trays, Etc.
Jrom Mid-Columbia | /C
Mid-Columbia is pleased 10 announce
that we have Many new accessories -
cluding transmitter travs, aluminum
transmitter cases, and 215t Century Film
in flourescent colors. For more informa-
ticn, please call: Mid-Columbia R/
(509 627-5224 or writeo: Rt. 4, Box 9544,

W. Richland, WA 99352. B

Dave's Wood Products

Obechi Available in
Large Sheets

Please call [404) 642-0645
or send SASE to:
#7 Creekpark Ct.
Roswell, GA 30076

Precision AMAP
Wing Cutter with one
bow: 5235.00 :

FLAIR-SLOPE 11/
SPORT ELECTRIC

Fuse Complete: S85.00

Length 437 » Width T« Heaght ¥

| 2P v —L

A0 & Bl Eze Mudor Eecommuonded

Blipoon Nose Cone

=]

Bob Ratezlaff, P.O. Box 1087, Angles Camp, CA 95221

Your Very Own Weather
Reports

In Orange County, California
by George Siposs

Costa Mesa, California

How many times have you gone out to
your favorite flying spot, especially slope,
only to find that the wind is from the
WIOng direction, too strong Or non-exis-
tent? There is a way to prevent necdless
trips.

The Crange County Tower, at the air-
port, has a continuous reparting service
on the telephone. You can listen ko itand
tell whether conditions are right. DBut,
first, a refresher in wind reporting termi-
nolugy,

Morth, East, South and West are the
principal directionz of thecompass. They
cover a complete circle which, by con-
vention, is divided into 360 parts or de-
grees, Morth is "0 degrees, or 360; East
is 90 degrees; South is 180, and West is
270, (If you pictured a gigantic clock laid
vut of the Earth's surface, you could sub-
stitute 12 o'clock for Nerth, 3 o'clock for
East, and 80 on.) Wind direction is re-
ported as the direchion FROM which the
wind isblowing. AnEastern wind means
that it is blowing from the direction of
Saddleback mountain or 90 degrees,

MNow, betore you o flying, call 546-
2279, (Works only in 714 area code.
Check your awn airport for their nume-
ber) You'll hear a man or woman rush-
ing through a garbled meseage that r:rnlj,-I
pilotsunderstand, But, if you listen care-
fully, youcan glean information relating
to the wind.

You'll hear all kinds of cryplic words
like Zulu, Tango, Dew Point and, then, if
you listen carcfully, vou hear something
like, “Wind, two-five-rero at nine.” This
means that the wind is blowing from a
direction of 250 degrees (almost west) al
nine milas an hour. Lot the MEs/ATe TN
through several times; it repeats about
cvery 45 seconds and there is no charpe
for the service,

At the ficld, choeck the wind direction
and strength, When you get home after
flying, call 546-2279 again and check to
see if the wind has changed. Compare
your measurements with the report, as
the wind could have changed while yuu
were out there,. Now, you can correlate
them for future reference. [f you have a
compass, take it out to the slope and
check the most favorable wind direction
as well as the maximum doeviation that
you could still live with. A simple phone
call... And, you save a lot of grief, W
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Announcing a practical

airfoil book....40 popular R/C anﬂﬁh alrfolls.
Including the Seligs, Epplers, Gottingens, and RAF's.... computer CAD
drawn In 10 reacly -lo -use chord lengths. Mo tlime consuming plotting,
scaling, of reproduction. Just photocopy and maka your templates!
Includes a brief description of the properties of each alrfoll and
recommendations for usage, maximum thickness and percentage of
camber. $19.95 postpaid -

SOARING STUFF

@ 9140 Guadalupe Trall M.W. " Albugquerque, Mew Mexico 87114 |
(505) 898-1129 = FAX (505) 898-8281

Visa, MasterCard & AmEx

July 1992

Page 43




Ridge Writer
...by Wil Byers

R T e S e !
BT 4 Box 9544, W, Richiwmd, Washington
90352, (509) 627-5224 (7:00 PM - 10:00
PM iweekdays, after 2:00 AM neekends)

Special News Flush
Morthwest Slope Soaring Kesearch As-
sociates Inc. (NSSRA) has compiled some
astonishing technical soaring data.
NSSRA a recently established private
non-profitcorporation developed to find
the ultimate answers to R/C soaring 1s
finally releasing their special findings.
And, this affiliation of technical wizards
has amassed a huge volume of some-
what tainted, as well as biased, empirical
and analytical data. Data that evaluates
the design parameters associated with
high performance scale R/C soaring
machines. Careful analysis of the data
presented i this dissertation is impera
tive to the continued technological
progress of R/C soaring. Any lack of
attention to details presented herein may
resull in an nnmediate deterioration of
thestated goalsofthe R/Csoaring move-
ment and thereby lead to its ultimate
ruination,

You will beinterested to know that the
MESRA research project dates back some
five years to 1987 when a select fraternity
of soaring aficionados were creativaly
funded via NS5RA methods. The pur-
pose fortheir study wasto developa core
theory forenhanced performance of scale
R/C soaring machines as compared to
non-scale replicas of model soaring air-
eraft. After exhaustive research and huge
expenditures of time and money, this
budy ofintellecthas roluctantly disclosed
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their findings. Findings that both verify

_ and subslantiate continued rescarch in

this area, even in the face of spotsal

2 opposition. Opposition that often threat-
# cns and impedes major technological
 breakthroughs, As well, it is oppasilion

that threatens to remove funding from

! thisongoing search foroptimized mode)

efficiency and for higher Reynolds num-
bers.

Yo may be interested to know that
thisteam is composed of some of the best
sclentific names in model searing today,
with researchers like Bill Liscomb, Gene
Cope, Peter Bechtal, Fd Mason, Ray
Frang, Cary Brokaw, Eric Eiche, andother
brilliantly enlightened individuals. These
are individual contributors dedicated to
the project and its generation of data that
guarantees pleasurable diversion.

When posed the question, “Why do
scale RSO soaring machines possess a
PL"I'ﬁ.J‘I'IIi':II‘lL‘E advantage?” our team of
internationally renowned rescarchers
moved quickly into action, Their first
milestone within the constraints of the
project was 1o obtain junding via the
“Honey D" process. Theythen promptly
requisitioned and procured the neces-
sary laboratoryand test equipment. They
requisitioned such ttems as a 1/5 scale
ASW-17, a1/4 scale ASW-20,a 1 /d scale
Salto,a 1/3scaleL5-3,a1 /1 scale Kestral
17,al/scale]antarl,a 1 /3 scale Austria
Elephant, a 1/4 scale Fafnir, a 1/4 scale
ASW-22, andd ether suitable test devices.

Upon receipt of the experimental
equipment many high level managemoent
meetings were held to provide appropri-
ate and necessary spcrusai justification.
After management was assured and con-
fident that all the research was abliga-
tory o a profitable marital federation,
the measurement and lest equipmaeant
(ME&TE) was assembled and mapidly en-
tered into tost environments. The results
of these test are, to say the least, vindica-
tion for requisition. They are also certifi-
cation of further sanctioning and requisi-
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10 hectometer =1 kilometer
10 decimeters = | mweter

1 millimeter = 03837 inch

100 square decimeters

100 square millimeters
1 square millimeter

1 square foot

I sqquare inch

10 hectograms = 1 kilogram

100 square centimeters = 1 square decimeter

=1 square cantimeter

= 0155 square inch

=144 square inches

= £.452 square centimeters
Weights

=2.2(4h pounds

Linear Measure
= 3, 28018 feet
= 3937 mches
W centimaeters = 1 decimeter =3937 inches
10 millimeters = | centimeter = 3937 inch

Square Measure
= | square meter = 1,549.9 square inches

= 154899 square inches
= 15499 square inch

=H.290Y square decimeaters

10 decagrams = | hectugram = 3.5274 ounces
10 grams =T decagram  =10.3527 ounce
4535924 grams = 16 ounces = pound
2H.3495 Jrams = 16 drams =1 ounce

1.722 grams =1dram =27 prains

tioning which will further this body of
knowledge.

To clearly understand the full signifi-
cance of the data o follow, one must
have some rudimentary knowledge of
conversion between US. standards of
weights and measures and the metric
systom. Here in the LS. we long ago
decided wisclyloseparate ourselvescom-
pletely from Furopean domination. [n
the process we madeonly one fatal error,
That crror being the adoption of our
weights and measures system. We un-
fortunately opted touse the well known
system of fect and inches, which have
fractional measure broken intounitsof 2,
4,8, 16, 32and soon. Additionally, we for
some unexplainable reason decided to
use pounds and ounces, tow. But, intelli-
gently the rest of world standardized on
a system of metric mmeasure, In the metric
system of measures lengths are E.augud
in meters. Also, in this metric system
mass is measured in kilograms, Both
metric units are divided inko units of 14,
which simplifies fractionalization some-
what, Theretore, if one is to analyze de-
sign data pertincnt to Eailpliil'lt'.‘i utilizing
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both systems, one must have a method
alogy to convert betwean hath systems.

Asa prelude to the presentation to the
design data findings this paper will pro-
vide a simple fundamental tahle of
weights and measures. (See Table.)

Many if not most of the high aspect
ratio experimental devices flown by the
rescarch team were imported from Eu-
rope and, therefore, have design data
gnm!rah'd in the metric system. As a
consequenes, a simpleconversion meth-
odology wasdeveloped toallow the team
to analyze this data in either of the two
measurement formats,

The following is a farmula for conver-
sion from UKIRE tugm.-"dm:z, Crinlong
hand, ounces per square foot to grams
per square decimeter,

Gm/Dec? = ((1dec? + 1 #%) X (gm/oz

x n:r.,.-"ftz}l} As an example: (((]

dec?=15.499) + (1 AZ=149)=.1076) X

({(gm foz =28.3495 grams) X (12 ox/ft

wing loading) = 340,1940)) = 36,6157

Em,.r’dncz.

For theinversion relationshipof theabove
formula, or converting from grams por
sipuare decimeter W vunces per square
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toot, the team utilized the following for-
mula:
O /Tl = (1 #4241 dpcz} X (gm/dec? «
gm/ozl) Le, (1 ft2 =44 squareinches)
+ (1 dec? = 15.499 inches) = 9,2909)) X
((twing lvadingingm,/d ect = 36061571+
(gm/oz of 283495 grams) = 1.2916)) =
12 0z/1t2,
The team’s dissertation will continue next
maonth, It will then compare specific de-
sigh parameters such as aspect ratio, wing
loading, span, directional stability coeffi-
cient, mean aerndynamic chord, wing di-
hedral, and other parameters pertinent to
maximized performance, L/D, and any
technigue appropriate to advocate the
advancement of scale R/C soaring. &
“The Scale Fun Fly in Eastern Washington
was wonderful, even with minimal,/no
wind, Sunday was a great thermal day

with no wind at all, so many went down
tu West Richland’s soccer field and did
some flat land flying, Eric Fiche had a
beautiful Fafnir at the slope, and Gary
Brokaw and a huge twin tatled Austriaat
both sites. He made an awe inspiring
thermal flight at the soccer field with it
lohn Raley, who contributed the article
en foam fuselages for scale ‘ships lo
RCSD, had his PWS-101 at the flying site,
as well. Very nicely done, and complete
with 3-0) instruments on the panel, One
of the exciting highlights of the event
was watching Wil Byers putup his Jantar
on the winch, This was his first ROG
wineh launch! Bill Liscomb coached him
well, hoowever, and the launch was law-
|f.*55 Thl: Tanding was picture-perfect,
“Rm

r

MCV welcomes yuu;\
suggestions as to what

Viceos

(E=]

Video Tapes kits or otfier projecs you
PaE Ak would like to see. Dmp
h’m us a line & thank you for

"Building the Legend"

"Visalia '90 Meet"

"Bullding the Falcon 600" * "Building the Falcon 880"
"Soaring in Mid-America -- 1990 AMA Nats"

+ "Building the Spirit 2M"
"An Evening with Selig & Donovan"
"Launching Equipment & Techniques"

-- Covers hand-tow, high-start and electric winches and
‘retrlevers, Shows tow-hook type and placement,
ordﬂ"rbdly = All Video Tapes are

Only $24.98 (plus $4.05 S&H]
VN Okla, residents add 7.5%

ymaupporll
« "Building the Mariah"

o/

\_ MCV « 4227 E. B3RD ST, TULSA, OK 74137 » (918) 451-6866
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A COMPETITION THERMAL DURATION MILPMNE

FEATURES:
= Strong all glass composite construction
« A HICH quality complete kit requiring
very little building tima
= Qutstanding F3B type launches
+ Excellent thermal performance
= Predictable slow landings

SPECIFICATIONS:
Wing Span: 117,25"
Wing Arca; G980 sq. in,
Airfoil: HQ 25/9
Weight: 78 oz,
Aspect Ratio: 1331
Wing Loading: 1147 oz /sq. f.

Price: 550000 Plus Shipping

* * A 206 meter SATURN
iz also available. It has A
99,75" span, 830 sq. in.
of wing areca, 68 oz. wt
and the same airfoil as
SATURN 3.0. Price is
£450.00. Please call or
write for more infa, * =

LAYNE / URWYLER, 1808 Applegate Dr.,Modesto, CA 95350
(209) 529-B457
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18T Annual IMA Mini-

F3J Contest Results
-.by Seott Smath
Irvine, California

The fivst annual [rvine Model Aviation
(IMA) Mini-F1] /land Launch Contest
was held on May 3, 1992, at the IMA ficld
in lrvine, California. This contest was
announced 10 the Febroary 1992 jssue of
REC5D for March 15; unfortunately the
site permission process was not com-
pleted until April,

e contest was conducted according
to the rules in the RC5D article. 9 pilots
competed; Binthe 60" open class and 2in
the “novice” 2-meter class, The 80" class
was divided into two groups and, for
reasons that will be explained later, the
two groups kept the same contestants for
all three rounds,

Contest Results

Marv Wager and Armand Weese, who
custom-built a beautiful entry specific
for the contest, cach won in their groups.
Bab Reynoldsand Bill West both came in
second. Tan Douglas, who was plagued
with incredibly bad luck, came in third,
as did Dr. Norman Thompson, Wayne
Walkeramd Brian Curry, whea losta round
due to a crash, came in fourth.

In the two-meter contest, Don Edberg
showed what could be accomplished
with a "heavy” Oly 650 with almost per-
fect 10 and 5 minute scores, while "Lir.
Morm” had a most-respectable second
place showing,

The Towline
Thegliders were launched using a “mini-
F3]" towline. The towline consisted of a
3 foot length of Z-meter upstart rubber
connected to a plastic 2-ler soft drink
bottlethat doubled as aspool and a handle
for the runner, The other end was con-
necked through aring to 70 feet of braided
surveyor line (o a hook which was con-
nected to the tow hook on the glider,
Alsn, a foot from the glider ring, a plastic
cup was attached toackasa parachute, A
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tatal of six towlines were fabrcated for
the contist.
Launching

Each pilot was assisted by a timer and a
runner, The pilotor ranner initially held
the glider while the runner held the 2=
liter bottle by its neck with the line slightly
taut, At the "go” signal, the most suc-
cesatul scenarios had the runner stmply
start runmng. The pilot or timer would
release the gliderat a 45° angle or steeper
whan the line pull felt between 5 and 10
poumds, The gliders launched steeply
and would fly directly overliead withina
few seconds, At that time, the runner
simply stoppud and the glider, flying
ahead, would simply drop the line, With
75 feetoflineand rubber held 6 feet high,
launches of B-83 feet were routine, Suc-
cessful teams had the runner and
launcher/ timer immediately reposition
thetowlinetoboready for the nest launch,

With a little practice (and plancs that
were sturdy), zoom launches were ac-
camplished that appeared to routinely
get an additional 10415 feet of altitude,

Impressions
Everyone was successful [inding
thermals from the low (R5-100 foet)
lavnches, O course, thermal conditions
were good as they otten are this time of
yearwith the imarine layer “burning off”,
Everyone, including those with persis-
tenit launch problems, was impressed
with the launching technique; several
felt that this format was whal they were
really looking for in a hand-launch con-
test Everyonealsoliked the involve-
ment of several people o keep one plana
up: contestanis “borrowed” pilots from
theother group, and it was decided that
they wanted tokeep the “teams” together,
This was the reason that the two groups
did not compote against each other.
Problems

The biggest prablem was drops off the
line when the launcher released the
glider. Some planes almost never
dropped; othersalmostalwaysdid drop,
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The cause was jsolated to a single fssue
if the CG was too far forward, the plane
would catapull in front of the line and
the line would fall off. The CG musl be
foved back much farther than normal
for wineh launching; some pilots have
thehook moved behind the G, Therear
CG placement of the towhook was vspe
cially important when wind was non-
eaastent; otherwise the runner has toran
profy fast to gel a reluctant sailplane
inte the air. Correct placement of the
lowhook made launching easy, even in
dead air.

The second most common cause of
line drop was the launcher holding the
plane too level, The planes launched
consistently (f the towhook location was
correct} if the plane was held 457 or more
whun released,

The combination al changing wind
direction and beginner inexperience al-
imest damaged some sailplanes, though
more planes were damaged in landings
thaninlaunches. Practicing launching in
light consistent wind until one has the
hang of it is recommended.

Obscrvalions
After the contest, the participants dis-
cussed what worked and what didn't.
Allofthem enjoyed the contest and would
like Lo see more events like this one put
on. The I‘c}l]uwing are the detailed cheer-
vations:

The overall lengths of the string and

the rubber are about right. The rubber

is made from a 5 foot length of small

surgical mbber tubing; the line is 71

teet of braided surveyorline, Previous

attempts with twisted line would
tangle disastrously.

The only improvement would be to
usea fluorescent kite tatl instead of the
plastic cup for a pamchute. The cups
would crack: then the line would inad-
vertently loop around it. Sometimes
the loop went unnoticed and would
snap loose during launch and drop the
hook thereby aborting the launch
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Loy prevent tangling in the field, con-
testants learned to simply drag one
end of the line, Winding the lineon the
bottle worked well; just making loops
to wind it sometimes resulted inomild
tangles. All six launchers were intact
at the cnd of contest,

Some runners would not stop atter the
piane was at altitude. In a couple of
cases they succeeded i pulling the
towhook aft. (Junior-high kids have
amazng speed, endurance, and per-
sistence even when evervone is shout-
ing “STOPI".)

A minimum of three people were
needed for each sailplane: the pilot
twho launches thesatlplane), the timer,
and the runner. Some participants
gaid that another person o move the
launch end of the hine while the runner
moved the “running” end of the Hne
was invaluable for setting up for the
niext launch in the shortest amount of
time,

I'he anly difference between the 607
and Z-meterairplanesinlaunching ease
wias that the sensitivity was more criti-
cal for tewhook placement an the 60"
hl!dETh mmle agreed that this is
an ide orival for 2-meter
airplanes, !_.vpr}rmm also tharoughly
enjoyed the simultancous launching
thatisthe trademark of “hand launch”
contests.

Zooming was possible if the plane was
sturdy enough. Don Edberp showed
us how by getting 20-30 foot zooms on
his 4 pound Oly 650 witha flect-footed
{and brave!l) jumor runner. He was
brave because the rubber could snap
back quite appressivaly on line release
from the airplane, There was some
controversy over whether or not zoom-
ing should be allowed, since some ar-
gued that the purposs of the format is
to have evervone launch at the same
altituce,

A poll was taken for how many bimes
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Schedule of Speclal Events
the comtestants would like to see such a How to build a tow line: Diate Evenl Location Contact
“mini-F3] contest conducled.  Those Materials: July 4 Fun Fly Long Beach, CA Bob Reynolds
whohaveanactivecontestagendatended 5 fect of 2-meter grade upstart rubber 4th Annual (3100 Bab-2104
toindicate two times per year; those who tubing July 1819 CS5 Mid-Sunumer  Cincinnati, OH Chuck Lohre
were primarily casual flyers and slope 71 feet of braided HIGHLY VISIELE Coantests (513} 731-3429
flyers tended to say 4 times per year. (MNuorescent vellow) line July 18-25 LSER/C Vincennes, 1N Mike Stump
suggested imes were May, fall, andearly 2 key rings Soaring National Championships (616) 775-7445
spring. What was encouraging wasthat  Lempty recyclable 2-iter plastic bottle July 25/26  World Inter- Fairlop, London Les Sparkes
everyone liked the format and wanted to Instructions: Glide 92 81-505-0191
S0 it repeated (even those who had  Tieone end of the rubber to the neck July 25-26 Western 115, /¢ NosthofGal, CA  Ronald Lenci
troubled. The idea of having a round in - of the bottle, (T usea slip knot; others ' Soaring Championships (209) 838-389 or 838-1276
which everyone launched at the same  might find a more permanent knot.) Aug. 1-2 18th Annual Coteau Station, Bill Pettigrew
l]!'.nc' and the :f}bt{.'rit! down {wilhj:dt hell  Tie the other end to one of the rings. 2m/Standard /Open  Quebec
minuteround) winning wasag ! . . z ; a T
o inh.:n:st;n 4 ;::::—I- Efw::fl?rirzumt;‘:;:. Tie one end, of the liné ' the ring Aug. 15-16 Cnnt_-:st Muntreal, Quebec EmnnerDunb
B ' © connected to the rubber, soaring. . \G14) 4551113
; Aug. 22 MASS Svaring Memphis, TN Bob Sowder
14 inches from the gther end of the Unlimited (901) 757-5536
VACUUM l::ﬁ?;flﬁt H::l?e 1:1:_“ t::_ll S T,::':' :uh: Sept. 27 World Postal 2m Everywhere Steen Hoej Basmussen
o 3 o pt’h n]1 Y when the line (July, 1992 Issue - invitation) Danmark
B releases from the plane and to find it Ot 34 S5 Pumpkin Cincinnati, OH Chuck Lohre
on the ground. L should be some- Fly (513) 731-3429
INFO RM ATI ON KIT ﬂ““g _th“tld_‘i"_’“ NOT tangle in the Oct. 24-25  MARCS, Wi Al Scidmore
wialds or the [ine, ﬁympﬁﬁil.lm {60H) 771-5500)
Includes: Finally, tie the other end to the othor
® FREE $5 Gift Cedificate ring. ®
® FREE Catalog

@ FREE Tech Notes Newsletter
® FREE Article Reprint:

Model Design Program ., $50
s Plot airfoils up to 40 inch chord

COMPOSITE MATERIALS FOR ¢ Plot ribs for wing up to 4040 chord
MODELING APPLICATIONS * Trangitions from ane airfoil to
® Unbelievable Periodic anothor over o wing punsl
Special Offers # Plot plan for wings and tail
® Fast Same Day Shipplng # Flot up to 9 Apars In wings
Send $3 for postage & handling: ® Altor camboer and thickness
CST, Dept. MD, P.O. Box 4515 * Plol circles, and sllipses
Lancaster, CA 93534 = Fntor coordinates
® Supports most popular dot matriy
AT = and HF Laserjet printors
Airfoil Plot Program ., 335
ADDRESS This is o simplified version for airfsl
. plotting and lfoam core templates
oV SINE Atcfoil Librastes $15 ench ]f . “ The S‘E‘ Sﬂg ﬂ _
* - z wrﬁl“m bl e LK n plﬂlll].ﬂ u
7 CounaY The programs come with 43 airfoils With your hands on the sticks and your Akl mirhud,p;:u il notw what i ol ke tia 'U:m_:l:;l.

Librares of additional airfmls are

FYEES B R B ; i ke all the wind and have a real perfonmunce and handling edge. [Fyou can build as well as ily, and if you care
Y lE B W ‘_“'f‘_“]“i-"]'al Send SASE fon "":,'::'__"'-" about what you iy and appreciate classic looks . . . then for $279 (only $50 mere than the dimimutive and
h‘ﬂ‘. . - . ntormelion sr I.'ﬂu. LIB].E} -I'dd-ﬁ‘i'ﬂﬁ tﬁﬁU[ﬁﬁiﬂlllﬁi's"u]i'Pe-T}_'l'WWﬂh-l-‘-'t'ltl.l[.mc"h'lighl}-'ﬁnihﬂn" 'I.ﬂynurpnﬂﬁmﬁnding"rnﬂmnlm| Bliss"

aller 7 PM contral tima.
Chuek Anderson, P.O, Box 305
Tullahoma, TN 37388

Compoesite Structures Technology

Send 2 Stamps For ow complate glider catolog. Send 52 for two issues of *Sacond Wind".
BUILDING WITH TODAY 'S TECHNOLOGY L mplate glldestobalog: - Lo cond Wind®. |

DODGSON DESIGNS 21230 Damsen Road, Bothell, WA 98021 (206) 776-806
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Classified Advertising Policy
Classified ads are free I.'IrI'Il.\rgk‘ll_'!:11|_|_11-;l_':|_i1l_lﬂ-
provided the ad iz personalin natareand docs
nol refer to o business enterprize. Classified
ads thal pefer o o business enterprise are
charged 55.00 per month and pee homted to o
maximum of 4 words, The deadline for
recelving sdvertising material is the 5th day
of the month (Example: I yow wish te place
an ad in the Mareh issue, it must be peceived
bry February 5th.) RCSL has neither the facilis
tes or the staff W investgate advertising
claims However, please notify £C5E if any
misrepresentation occirs,

[ PorBale Business |
"SAILPLANE DESIGNER'S HAND
BOOK" 4+ "DRAGC REDUCTION &
STRUCTURES HANDBOOK", $7.95
apicoe. Sice/locate stable components,
many low RevNmbre airfoils via break-
ing Eppler's code, define spead /ghde
slope, dcsign wing structure, drag re-
duction techniques, Eric Lister, 2214
Fegina Dr,, Clarksburg, MT) 20871,

CGREETING CARDS, humurous, assort-
ment package in groups of 10 for the
sailplane enthusiast,. We have a card to
fit any occasion. Send 510,95 plus $2.50
pustage (CA residonts please add 85%
tax) bo Curt Nehring, SOAR TOONS, 469
N Central Ave. Ste. #261, Upland, CA
01786; (714)920-1261. Please allow 3 -4
weeks for delivery.

| PorGale - Personil ]

CAMANO Kit, pre-built fuselage, spars
buiit finstalled in wings, stabs
buiit...5135.00 + shipping takes it!
Contact Keith Love, POB 351891,
Milpimﬁ, CA 95026; (4081 9450331
(home), (5100 887-2279 (work),

SAGITTA XC, N.LB, anly 500 pro
duced ..S300.00 or best offer: Robbe
ASWA9, NLLE 150000 or best offor;
Robbe ARGO, MLE,, 100,00 or hest
offer. Will ship anywhere in continen-
tal L5 A, Call Emidio al (708) 2495-
SHG8 (Tllinois).

Meed money, Must sell FALCON 600
with pre-built Obechi wings, still in
box. 5220000 also, FALCOM 800 with
pre-built balsa wings, in box..5300.00,
Call Dave at {919) 275-8894 Morth
Carolina,

Competition Products PHOENIX
LAH200.00; Great Morthern G-110
W535.00; Sig NINJA. 54000, Dynaflite
APOCEE. 530,00, VORTEX with glass
Fuse & SDF0A7F140.00. Al kits NI,
Prices do not include shipping &
handling. Contact Tom after 7:00 C5T
at (414) 367-24 19 Wisconsin,

CARBOMNFIBER, first quality, JO0 R 128
tow.. 5995, Send certified check ormoney
order plus $2.00 shipping and handling
{UT res, add sales tax) to; DISCOUNT
COMPOSITES, P.O. Box 13, Bountiful,
UT 840110013,
Lo Wanted: o
Information un 1/2 scale drawings, kit,
ete. for ASW-20 or L5, Send to Ray

Zatirka, 11539 Wilson Ave., Belleville,
MAT-A8T111-2427,

Scott's Models
TEMPEST (intro. Offerh: Fuselage,
Canopy, Turtledeck, & Complete
Instructions.. 569,00 « TEMPEST
Video. $15.00 » JACK CHAMBER'S
AIRFOIL PACK (32 pages)..512.00
Scott Motze « PO Box 15649
Tehachapi, CA 93581
(HO5) H22-749494
Cleck /MO, only, Continental TISA
All prices inchnde S&tL

Good quality wineh and turn-around.
Contact Manny at (714) 492-95333.

Page 52

R/C Soaring Digest

(410) 974-0968

Weston Aerodesign Co.
FAX (410) 7537-8580

Two New Ones
From WACQO., . = 5

Thiese i electrics are the
ones youve beeit wailing

jbr. They offer real perfor- -
wance gained as a result ﬂ___ —(

of the use ofthe latestcon- A o L
s‘:rm‘riuu jrJl1lu.'l‘in.|ln's i /,-.-_"’__' 1—::‘\ i
materials, Fuselages are

100% Kewvfar, wings are

vacuum bagged Keolor

owver extriled foam, The -—
airfailis the new ultra thin ——

WA WACO 10-550

The WALD 10-551) is de-

sigred for EAL 10-cell electric conpetition, With a 15 motor mud 10 cells, this ship is
capable of vertical (as in 90 degrees) climbs, and las beew clacked in Tevel flight at
speads over 100 mph. The 10-550 has also turned in thermal flights with durations
over an howr! On 7 cells with an 05 motor, climbs wre still spectacular, md the T0-
5500 ean compete with the best of the 7-cell duration ships, Airframe weight is ubout
15 oz, fimished weight in 10 cell configuration ranges from 42 to 46 oz, amd in 7-coll
configuration, from 32 to 38 vz, Wing area iz 550 sq. i,

Feell FAL Iras bean cateling
e i this conntry, wnd wilf
be an un-official event In

- this year's Nats again, The
/ WACO 7-F3E offers the
] T ——— same azing porformance

s the 10-550, bul ina 7-cell
format, Far the real thrill
seckers, try this one on 10
cells!

Bath of these desigins are
immediately available in
— — kit farm, Kits inelude wing
anad V-tail cores cut from

WACO 7-F3E extruded gray form, Kevlor
fuselage and tail boom, ply parts, all pushrods, control horns, servo extension wires
and connectors and all Keolar and glass necessary, Kits require vacem bugying, but
arequick to build. Kits areonly $99.95, Completely built airplansswith all electrical
comipainents are also available.

Write us ar call for more details, or ask for our catalog of building materials, and
supplies. PS. We also sell a line of very fine sailplanes from Handlaunch to Cross
Conntry size, Look for nrore inforsation on our handlamnch next month,

Weston Aerodesign Co. 944 Placid Ct. Arnold, MD 21012
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Aileron Differential

by ELH. Jentsch

& Copyright 1992

2887 Glenora Lane, Rockville, MD 20850
(301) 279-7611

So, Bunky, you're building your very
first allernn ship and you're wondoring
about something you owverheard at the
flying field last weekend — the aileron
differential. What isit? How much does
it cost? Where do you buy one? Where
does it go? Do you even need one?

Let me try to help. First, it isn't THE
aileron differential, it's simply aileron
differential. Mothing like the thing on
your car: It's simply a term to describe
the difference between an aileron’s up-
ward movement and its downward
movement. Ona glider, in particular, the
upward movement should be greater
than the downward movement, ty pically
by atleasta factorof two. Why? Because
it takes more force to push a wing down
than up.

Ah, lean see by your expression that a
‘light Just went on. OF course. Withoot
this difference in movement the roll axis
of the plane might not be through the
ﬁ:uelagn. So, when you applied the aile-
rons the plane would bob up like s cork,
which might cause people to question
your flying skills,

go°

Fistee 4
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Cost? There's a good-news, bad-
news answor to that.  The bad news is
that if you're a perfectionist it will costa
computer radio. Bullcan tell from look-
ingat vour plane that cheap carries more
weight than perfoection with you. For
cheap, there's good news - geametry is
all yvou need, and that costs nothing.
Why does anyone bother with computer
radios then? Because you get what you
pay for, With geometry, fortunately,
you gel more than nothing, but not ev-
erything,

A servo, as youknow, is a rolary
device. In model airplane contrals, the
serve's totary motion is translated into
lincar motion by a pushrod. By taking
advantageofthat translation, rotary mo-
tion to linear motion, we can achiove
differential control movement,

Look at Figure 1, Bunky, When a
linkage, Hke aservo arm, rotates fram 40
to 45 degrees, it covers over 70% of the
distance along the zero axis. The re-
maining 30% takes an equal amount of
rotation, That's where differcntial
cones from.

Another ltght has gone on, T see.
You're thinking thatall you haveto dois
sctthe neutral point of your aileron ser-
vos si the arms point 45 degrees for-
ward, Then, when the servo arm rotates
forward it pulls the pushrod, moving
the aileron down, less than half the dis-
tanceas when il rotates back, moving the
aileron up. "ut an aileron on each serva,
facing away from each vther, set each (o
45 deprees and, voila, better than 2-to-1
differential, Sorry, Bunky, it"s not quite
that simple.

You're not convineed. Well a dash of
trigonometry should cool your ardor
somewhat, Here's an equation thiat can
b used to caleulate differential contral
movement in a standard airplane setup
(Figure 2): Differential =

C - arccos (cosd - cos [A+B] + cosC)
arceos (cosC - cos [B-Al + cosA) - C

R/C Soaring Digest

Pretty fancy, isn't it? Talmost hesitate
to mention that it works for only a lim-
ited set of conditions, But, it's good
cnough for theconditions we're working
with.

Femember from Miss Myers” class (1
agree, she hersell was a work of geom-
ctry), that the value of the cosine of an
angle varies from 1 to 0 as the angle
varies from voro to 90 deprees. And, this
variation is non-linear, That's why the
differential exists, and that's why your
simple-minded approach isn't quite
right.

Although it doesn’t exactly pop oul at
you, the smaller B’ {the angle the servo
arm moves) is, the less differential there
15, Another thing that doesn’t quite pop
out but, it's there, 15 that the smaller ‘A’
is, lhe greater the differential for a given
angle of servo arm movement provided,
naturally, that you don’t make ‘A" so
small that the servo arm can rotate
through the zero degree line.

Yos. | see it, The effective angle of the
control horn is also involved in deter-
mining the differential, But for the most
park, there isn’t much you can gain from
this, since youdon’t havea lat of latitude
in positioning an aileron control horn,
Mo, You're right. Every little bit could
hetp, But, don't get oo creative here. If
you make angle ‘C" small enough, the
mechanism would bind, My preference
is to ignore this facter, but it's your
chojce.

You know, vou really are catching on

ki this stuff pritty fast for an engineer,
Bunky. Bul you haven't noticed whal's
missing from the equation. Sorry, 1
judged in haste, You were ahead of me
afterall. Yes, the servo arm and control
horn lengths are glarngly absent. Obwvi-
ously they aren't a factor in determining
the differential inherent in the mecha-
nism.

Why the puzzled, "l don't swallow
that one” expression? Ah yes, now | see
the source of confusion.  If you sel the
rmshmd for maximum control surface
mevement you only get the full effect of
differential when the aileron is at a hig
angle. Change the pushrod to minimize
control surface movement, and the full
ettect shows up at smaller angles, Very
astuteobservation, And a useful one tow.
But before we gettait, let's pohack tothe
point we were on.

The difficulty you're having is under
standable, since we didn't gt into how
the equation was derived. Im our equa-
tion, differential is a ratioof two angles.
And because it’s a ratio, the servo arm
and control horn lengths, cancelled out
of the equation early in its derivation,
leaving only the three angles, A, B, and C
as the vartables that determine differen-
tial. Makes things much simpler.

But what you've pointed out is some-
thing wecan takeadvantageof, Ifyou set
the pushrods for smalier absolute aile-
ron movement, you get better differen-
tial at smaller angles of alleron move-
ment. Good for those of us who fly

FIGLURE &
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thermal ships; not so good for stunt pilots.

So much for basics. Let's now take a
loak al the derivative of the differential
with respuect to,, Come on, Bunky! You
don’t need that disgusted expression Lo
tell me you're only interested in some
quick rules of thumb so vou can finish this
plane and get it in the atr.. {some people
aredestined to keepther fectinthe mud)..
O, if vou insist, here's how to maximize
alleron differcntial .

- Find onat {measure it if need bed the maxi-
mum angle of rotation for your aileron
servos, Eg., my Futaba $133's will rotate
+/-25 degrees from neulral, not counting
trim, and +/- 3 degrees with trim. 1 used
M deproes,

- Set the servo arms at this angle from the
zerodegreeling, which isthe line bebween
theaileron hinge and the pivot pointof the
servo arm. If the aileron servo arms exit
the wing lower surface, the arms should
point forward, 1f the servo arms exit the
wing top surface, point them rearward.

- To gain a tad more differential: with
bottom exiting servos, position the control
horn as far back as sensible from the aile-
ron hinge line; with top exiting servos, do
the opposite,

- Use trial and error (non-catastrophic,
hopefully) to arrive at the settings for the
pushrods, Connecting the pushred close
to the pivot Fcuim at the servo end and far
trom the aileron hinge at the control horn
end improves differential for small con-
trol surface movements, DBut at the ex-
pense of maximum control surface move-
ment. Thisis a trade-off you have lomake
to suit your needs.

One more thing, Bunky, before we leave
for the flying site, |f you're wondering
why your last plane, a not-so-lucky but-
Gentle Lady, never lurned as well to the
left as it did to the right, it's probably
becauseyouinadvertently introduced dif
forential rudder movement at cither the
servo end or, more likely, at the control
horn end. [t's boo bad that gapin the tree
line wasn't to the right. B

Pajic B6

COMPETITION

SAILPLANES
Modi C um]:letitinn Series

Maodi 900 Molded Version
This F3B style ship is the helm of the
Mudi Serics. The newly developed
molided wing and stab version i
strong enough (o handle the abuse of
FIB competition, Specs: 116" wing,
50" fuse, 94921 wing area: 13:]
aspect, RG-15 Profile.

Modi 900 Thermal Version
The planform is the same as the
molded version, but it has blue foam
aned Besatiful Bamvinated woed wings,
Ri3-15. 53021, 5DT03T Profiles.

Modi Javelin Hand-toss
This hand-toss uses the latest tech-
nology o sirength and lighien, and
will be swvailable in 2 months.

Imports
Ellipse Euromodell
e Ellipse from Crechoslovakiais
one of the most used in European
F3B competitions, Specs: 110,3"
wing, 554" use, B, Loz wi,
Jewel F3B & EF
The lewel ispopularin Germany for
FiB, slope, thermal, and clectne
Mlight. Spees: 112.5" wing, 578"
tuse, 77.6- 108 30z wi.
Stratos EM90
This F3B type sailplane is mide of
all composite materials in o 3 picee
wing. Spees: 10" wing, 54" fuse,

Y8.8- 108,302 wi, RG-15 prohile,

GRECO TECHNOLOGIES

For Mare Info write or call:

PO, Box 10
So Pasadena, CA 91031

(800) 34-GRECO

R/C Soaring Digest

CM 311.P c. 1648 - 1848
TWO VERSIONS IN 1/6 SCALE

236 m (B2°)and 2.64 m {1047) SPANS
PLAMS SHOW MANY DETAILS OF THE ORIGINAL
$24.00 POSTAGE PAID

B =i=zzzlines
P.0O. Box 976 » Olalla, WA 98359-(K76

FULL LINE CATALOG

Sailplane Gift Basket
$32.50 + S&H

This sailplane-shaped basket measures 15"x14"x2" and is filled 10 the
brim with munchies, plus the much needed stop watch. Included is beef
jerky, peanuts, cheese, crackers, & smokehouse almonds. Makes a
wonderful gift for the flying enthusiast.

For more information, call Peggy Jones (214) 840-8116
Mother & Daughter Originals - "Gift Baskets for All Occasions”

J'RRADIOS RECEIVERE ETC...

X-347 Glider Aadio .. vomenen S025. 75 | Micro Sorvo ..
Max 4 FM Radio = 321 Mimi Sarl.ru
Max 6 FM Badlo ..oncciininrinn 341 Micra Sarva ..
JR T-Chennel Receiver for 517 Hi-Speed Sewn EIaII Emarlng
X347, Max 5, Max 6 ..o $106.25 | 3021 Mini Coreless Somvo. e
RECEIVER & TRANEMITTER MODULE A021 174 Scals Hi-Torque Servo
for X-347 .. ..51356549 | 4721 1M Scale Ultra Hi-Terque Sarvo 552,42

Glider .ﬁ-lrtlcrne Pack LSTIBAE | 301 BBrvO ..t 331,66

T BOT garvas & adcesedaiing, D‘Iflrjl.r :.w-"ﬂrl'lll wit, | Siamdard Switch .5 8.2
350 maM hathary pock, Bin charger, Afersn enengon
Bavu lrarys, DEC cted

| Swilch/Deluxe Gold
46" Alleron Extensions ... 510,749
~MID-COLUMBIA R/C Active Antenna 72 Mhz ..., $36.11
1-5609-627-5224 Transmitter Caga/Single .. 541.38

s AL 4, Box 9544 W, Richland, WA 28352 JA Long Gimbal Sticks ... 510.31

WE CARRY THE COMPLETE LINE OF HOBBY DYNAMICS PRODUCTS & COVERINGS
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- Tabrico, Inc., P.0O. Box 30032, Gi i, O, 45230
Fabr"co ’nc. ¥ Sﬁigﬁg E{Flumﬂin::me urdtlzrsul-ll[rlt-:‘lgrgli[ﬂl odd §7

Sailplane Flying Auessories O o s

High Start, Sid. 518" 0.0. Tubing 559,95 Our Standard Hiah Start
Hﬂ.Qh Starl, ||'|"'!|| Dul'}' 38" 0.D. T!.Ihl"lg- ??95 Features g
High Start Tubing 516" 0D x 100 1t 3995 | « Latex tubing - 100 1t, 5/16
High Starl Tubing 3/8° 0.0 100 I 5595 0.0.,1716 wall

High Start Reel 995 | = 4001t of nylon ling
Hetriever Line (73 Ib test, 2,000 i) 19.95 | ¢ High strength tube swivel
Winch Lira (170 Ib test, 2.500 f) 26.65 | « High quality cord reel

105 High quality 12* diameter [
”5 parachute
; Steel Key rings

Line Swivels (2) (200 Ib)
Line Swivels (2) (300 Ib)

-

Tow Linke (4] T
12" Dia. Parachule 705 Steel stake

488 Primero Ct. Suite E
Cotati, CA 64831 = ;
(707) 792-9174 s FLITE LITE COMPOSITES

m
|

18" Dia. Parachule 12.95

"Glider Down Under",..by Trevor Broadbent
Slope Soaring: U.K., U.S.A. & Australia... VHS $22.50

"Top Eight Slope Sites of the West"

Film From: Australia, Hawali, Washington, Oregon,
California & Coluradw... $25.00

Check or Money Order (5811 & tax included)

Mark Foster, 826 Oneonta Dr.
So. Pasadcna, CA 91030; (213) 257-4573

i_R.fC Soaring 1 Please renew my current subscription, ]
Digest U Please enter my new subscription to the B/ C Soaring Digest. |
| Subscription Enclosed s my check or money order In U.S. funds for
Form O Please seid information on the availability of back issues.

I
USA: 519 Dulk/Third Class or $26 First Class (TX res., please add 51.38 tax.) I
Canada & Mexico: 526 Alr |

|

|

I Euro . i . Return to;

pe/ULE.: $36 Air or $22 Surface : _
| Asia/Pacific/Middle East: $42 Air or $22 Surface R/C Soaring Digest |
| O, Box 2108 |
Mama Wylie, TX 75098-2108
= —e Y

I Address LL.5A.

I Mease altow 46 weeks for I

| delivery by Bulk & 3-4

I__ — months for surface. _j
Page B8 R/C Soaring Digest

Now Avallable
with SD7037 -

OPTION! _»/’ 5
_ﬁ FALCON 880 Kit: $280.00

FALCON 880 Kit with
Pre-Sheeted Wing: $340.00

Specificatlons:
Wing Span: 112¢ (S&H not included)
Avg. Wing Chord: 7.86"
Wing Area: 8BO Sq. In.
Aspect Ratio: 14.26
Adrfoil; §3021-53014
Weight: 80 Oz.

Wing Loading: 100z, /5q.Ft.

KIT FEATURES: « One Picce Epoxy-Class Fuse Reinforced with

Kevlar = ['re-Fit Canopy = FPull-Size Foam Core Beds » Accurate

Machine Cut Foam Cores Cut from 1.5 Lb. Virgin Foam * Obechi
Wood Sheeting + New Case-hardened Tool Steal Wing Rod

Proven in the Real World!

FALCON SWEEP!! Joe Wurts, (Tying a Falcon 880, and Daryl Perkins, flying a
Faleon 800, placed first and second at the 1992 Masters on March 21st & 22nd.

AMA 4 TIME NATIONAL CHAMPION!

1990 Standard Class winner - Falcon 800 flown by Jim Thomas
1941 2 Meter Class winner - Falcon 600 flown by Brian Agnew
1991 Standard Class winner - Falcon 800 flown by Brian Agnew
1991 Open Class winner - Falcon 880 flown by Brian Agnew

“It's the best flying plane 've ever had. It's fast, it floats, it's easy to thermal, 1t's
the easiest plane to fly of all that I've ever flown. It has o baid habits. 1t laynches
easily. 1 love the airglane, Everyone I knote who has one lovesit,” Daryl Perking,
Winner of the 1992 Desert Classic F38, Znd place at 1991 World
Championships, 2nd place at 1992 Masters, 3rd place at 1881 Visalia

“I've been flying my Falcon stnce Janwary and can vowuch for its sweet fhying
characteristics. It launches beautifully (both winck & hi-start), has a good speed
range, amd is very easy to fly. All-in-all, it's about the most fun 've had with a
ghider!” Byron Blakeslee, Soaring Editor for Model Aviation
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The ROLLS ROYCE of R/C Soaring
Enli ¥ l{tilIIJLIU'l'.‘:‘- . SIWE R{ ) 91
1120 WRIGLEY WAY Fhermal - F3B

MILFITAS, CA 8503056
(408) WINGS 51

{0DUCTS!
Sloper
302) 658-9482

g1
Sparrow S

[}
!

Phone us or
write for
our catalog.

aret

Features: High performance & strength; easy flying » Molded composite

hollow core wings, stabs and rudder * Color coat molded into fiberglass;
no painting required! = Complate kit - quick building time!

The NSP catalog Is & compilation of

information on RC soaring kils and related producis. as well as how-to inlormalion
and articles Irom some of Ihe mest prominant figures in the RC Searing industry.

NOVA EVOLUTION SYNERGY 11T BB/XC
SLOPE RACER z METER THERMAL FaB CROSS COUNTRY

"llq‘-

| o0 SE VC|
; = -
J.-ﬂ\ f“\ /'\ L ;‘]-.:-_

$205.00 17500 SE50,0:0 $795.00

-%-‘,H "

Aleyone Open Class 5
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TAKE A LOOK
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Ta receive & copy of vur catalog via first class maif, please send check or money ord

kits and accessories in Ihe markel foday.

L

FEATHER CUT" creates a new standard in the ease and N RIS
accuracy of cutting white or blue feam wing cores | hands g ‘q -
olfl Precizse single wire tracking in concert with micre-adjusiable 'I' s

balance weights guided by an exclusive three-point tracking system

auarantees ripple free surdaces, No more trailing edge bum-oul commaen with

two wirg systems. Couple “FEATHER GUT" with Tekea's “THERMAL GENERATOR®
for fool proot temparature control and you'll be a *Pro®.  first tima out

= Cuts stralghl or teper wings, lins and stabilizers — aulomatically. » Mounls with tapo o the
acpe of any workbench, even your dining tabla and stores in its own heavy duty mailing tube.
+ Complete kitwith ancdized and plated components - na hardware stara lrips. » Instroctions
includs “sutting your firstwing”, "making templates” and more. * 287 loldbow. 40° and 52¢

Sailplane
Products

Williston, Vermont 05485
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Morthzast Saliplane Praducts

stop building for the soaring season...

Just when you thought it was safe to

available. Powar supply raguirad.  Guarantead to cut parform the rest, o
FEATHER GUT + "Simply” the best| N =

S138.50 + £.50 S&H = TEKCA: THE CENTER OF DESIGN = o
THERMIAL SEMERATOR o 3219 CANYON LAKE DRIVE m g . o =
POWER SUPPLY [ HOLLYWOOD - CA - 80068 2 o S
£94.50 + 4,50 S&H PHONE 213-468-5584 5 S 2 3
L FAX 213«459:3006 U ‘E; = E H
MNEW! ALUMINUM "FOL 5" 287 FOLL-BOAY TI-H.']_EI &= &
8/ SFOOL “Ta70" HOT WIRE $300 T B it = o a0 &

52" FOLD-BOW 534,50
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