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We have received & positive comments
about the new format. Onwe 15 from Gene
Cravellein Rogers, Arkansas, Hesummed
np oir feelings and those of the others so
well that we wanted to share his letter,
“Dear Judy and Jerry: Although Tam a
new subscriber, | already think your di-
gest is great, The new formal is also very
good. Thedigest is not the average news-
stand magazine, so the ads do not have Lo
be mingled with the articles to attract at-
tention. [ read every ad in your book for
information. The new format makes read-
ing both articles and ads easier. Keep up
the good work.” Thanks, Gene!
Aerospace Composite Products
George and Barbara f-.rparr, Arrospace
Compuosite Products, have recently moved
from Irvine, California ta San Leandro,
California. Their new address 5 14210
Doolittle Dy, San Leandro, California
Q4577 (5103 352-2022, FAX (510) 352-2021.
CIAM 93 Soaring Report
Terry Edmonds, Sub-Committee Member
for the CTAM has sent in a soaring report.
Ifany of you readers wanta full copy of the
report, please send us a SASE; portions
are printed below.
“The biggest news from the scaring disci-
pline of the plenary meeting is a change in
chairman of the Soaring Sub-Committec.
Well respected Rolf Girsbergerannounced
just prior to the meeting he wmild be
stepping down as chairman and it would
be necessary for the sub-committee to rec-
ommend a new chairman. Thomas
Bartovsky from the Czech Republic was
clected the new chairman.”

“The 1993 FAl Sporting Code has been
printed and is available from AMA. Ttis
up to date on all of the past rule changes,
however there was action taken on a few
elarification proposals at this meeting thal
do have immediate effect.”
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involved has meant the production
of four sets of foam / wond -spar/
glass covered wings. The fuselage
for these models is (along the lines
of) the Airtronics Sagitta, but is
lengthened and suitably strength-
| ened. My job has been the foam
cuttingand vacuum bagging. [tonk
several months to locate the neces-

The proposals include: F3B working time
definition clarification, stop watch clarifi-
cation, F3] clarifications, and F31 (aero-tow)
changes,

About the Photo
SWIFT (Soaring With Intent of Finding
Thermals) i a club in Omaha, Mebraska.
The photo was sent in by Larry Puls, CTD,
and was laken al one of their recently held
soaring contests. Larry says, “The weather
god smiled on us thal day as it was sunny
and warm with NO rain!! There were 25
entries for the contest, Tt was a fun filled
day.”

A Letter From Across the Pond

Dear Judy & Jerry,
“Ancther year, another subscription! Just
where do all the years go? Last yvear [ was
making excuses for not writing a long and
interesting letter. This time round I'm try-
ing to think of a similar excuse.

"We've been quite busy making moedels
sinee last [ wrote, bul few have madeit inlo
the air, so far, The carbon winged heavy-
weight has flown a few times and handles
very well. It is not as [ast as the computer
predicted, which is pleasing and, with both
flaps and ailerons down an eighth of an
inch or so, it floats quite well. The key to
this model has been the acquisition of a
Graupner JK MC20 transmitter. This was
bought from Brian Scott of Gliders who

sary materials for the job, We needed
mylar sheet as a carrier and even du Pont
couldn’t help us locate the correct grade.
Fventually, woe found a supply from a
manufacturer of hang-gliders who was
very happy to cut us a length from one of
his rolls. Anyway, they, the wings, are
well on the way, now. Two sots are com-
plete and the other two are nearly ready
for the bag. All four of us are very excited
about this projéct. We can’t wait to see the
first take to the air.

Did T write about the little 80 inch flying
wing L buill last year? 1t uses a 9% thick,
1.5% camber, TH airfoil, and has a blue
fuam, epoxy-glass, obechi pressed wing,
anepoxy-glass pod, and not a lot else. ltis
the first model that | putinto the car when
guiing to the slope, the first that gets flown
and, often the last, [t's not that it is better
than all the other models, but that it 1s so
pleasant to fly. It's nol totally foolproof
and will ‘fall out” if you treat it roughly in
very lightairor, surprisingly enough, very,
very strong conditions. Owerall it is great
fun and a big one is planned for the future.
Well, the nerth wind is blowing hard onto
ouir little slopre here and friend Baz will be
eoming round very soon, So, | must getout
the models, food and drink, pack the car,
and stop wittering on!

Keep up the good work.

El Campo del Pajaro
Planeador
...by Russ Gritzo

Los Alamos Aeromodelers
‘77 Mesa Verde

Los Alamos, NM 87544

A view from the
edge of the field,
looking North.
Winter flying is
some of the best!

It was one of those little ironies of life. way to houses. One lunch Hme we were
Wayne Taylorand [ had looked over just walking along the rim of the canyon,
about every square foot of Los Alamos thinking about how great the flying
and the surrounding area for a possible would be and watching the birds play in
soaring site, with little luck. We both  the air currents, when we stepped out
thought thatsomelocationalong thecan-  into an opening in the trees. We both
yon would be great flying, but the only stood there for a few minutes sizing up
openarea weknew of had recentlygiven  the area, Although it was small, had a
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gave me an extraordinary amount of his Yours, (signed) Bryan Nicholson
time showing me how to programme the  an England

set. He even allowed me to play with his
Ellipse - when |t was safely bolted tn its
stand. The result was that within 24 hours
virtually all my ‘fleet’ were programmed
and in the memory.

"A group project in which | have been
Page 2

{Well, Bryan, it certainly sounds like you folks
arg having fun! Thanks for the good words and
kewpr ws posted on your project.)

Happy Flying!

Jerry & Judy

R/C Soaring Digest September 1983



Jimn Hoffer lminches s Windfree, Note
the raven aff the left wing Hp.

few trees, and was half-covered in sage-
brush, it was substantially open and ide-
ally located, right on the rim of the can-
yon! Had we finally found our soaring
site? As wedroveaway Wayneand Lhad
a good chuckle over our recent discov-
ery. Asakid [ had spent countless hours
in these woods and yet never remem-
bered seeing that site. Tn the past few
years we had both flown from the soccer
fields only & few hundred yards away,
and yet never realirad the site was there!
So begins the story of El Campo del
Pajaro Planeador, which is Spanish for
‘the playing field of the scaring bird’.
The tield was named in honer of the local
inhabitanis, as ravens, hawks, and even
the oceasional eagle soar regularly in the
canyon area, This little field with the big
name now plays host to RC sailplanes
most every weekend, Although youcan
still walk right past the field and never
know it, El Campe has become the focus
of a great deal of attention lately.
Situated in Los Alamos County, in
north-central Mew Mexico, our scaring
site sits on the rim of a 1,000 foot deep
basalt rock canyon averleoking the Rio
Grande river, To the cast of us is Santa
Fe, backed up by the Sangre de Cristo
mountains towering to over 12,000 feet,
To the west, [os Alamos and the Jemesz
mountains, and to the south, Bandelier
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Mational Monument. At an elevation of
6,500 feet, the air is clear and clean. The
land is owned by Los Alamos County,
and the ficld is maintained by our local
club, the Los Alamos Aeromodelers,

At present we have about 1.5 acres
cleared, with plans to clear another 1.5
acres, Three sides of the field are bor-
dered by pinonand juniper trees, and the
fourth is the canyon rim. To make the
finld flyable weonly had to remove a fow
trees, but have had 1o clear off a signih-
cant amount of sagebrush. Since all the
work was done by hand, a few small tree
stumps still remain, The grass is sparse,
and partsofthe fiald are covered in small
river gravel. At present the field is a bit
muﬂh on planes as they land, but we are
planning several improvements. We
hope, with the helpof the county and the
chab, to eventually seed the entire field in
natural wild grasses, and to remove all
traces of I;ravel and any rumaining
stumps or rough spots. Although seed-
ing the field isseveral yearsaway, volun-
teers continue to improve the conditions
each year.

In contrast, the soaring conditions at
the feld need no improvement! The
cliffs of black basalt rock are spectacular
thermal generators. Since we fly off of
the west rim of the canyon, the cliffs
below the site starl warming with the
first rays of the rising sun. Large
cutcroppings of basalt below the rim are

Jim Haffer circles his Oly 650
fust beyond the rim.

R/C Soaring Digeat

Directions

From Santa Fo;

Take LIS 285 North out of Santa Fe, approximately 16 miles,

At Pojoaque take NM 502 West towards Los Alamos,

After =12 miles, Take MM 4 to White Hock (4 milos),

[n White Rock, follow the signs to Overlook Park:

Turn off of MM 4 onto Rover Bivd,

After one block turn left onto Meadow Lane,

After 100 blocks, turn left onto Overlook Road,

In Overlouk Park, take the first right after the concession stand,
See the map detail for directions to the flying field.

Meaidow Lane

Chverlook Read
Reower Dlvd

Walk Eaurfewesr
Thrauph Wy
Tir Fagld
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e
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Aertal view of the Overlook Park area. El
Pajaro Planeador ts in the center of the
photograpi, along the canyon rim.

alternately warming and cooling
throughout most of the day as the sun
moves across the sky. Weare convineed
that the canyon is able to generate some
lift by just being there, We think weeven
see lift on cloudy days, when the dense
air that settled in the botlom of the can-
von during the night starts warming up
and expanding during the day, Slope
flying can be quite exciting at the field,
sincethe uppermost several hundred feet
of the rim is sheer bazalt rock. The field
sits ona small promontory, and so gener-
ates usable slope lift over nearly 180 de-
grees of wind direction. Some of the
most challenging days occur when we
have a combination of slope lift punctu-
ated with strong thermals.

Most of our flying is done close to the
rim, as that is where the majority of the
lift is. There are some days, however,
when the only Lift to be found is far out
inte) the canyon. Tt takes a great deal of
courage to rangeout deep into the nearly
mile-wide canyon in search of lift.

Pajaro Plancador demonstrates pro-
nounced mood swings, and can generate
Aying conditions varying from lazy Sun-
day afternvon circling to white-knuckle
adrenaline sessions. In one day | had
three flights overa period of three hours,
and each flight was distinctly different
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from theothers, The first
flight was in turbulent
conditions, witha strong
wind shifting quickly.
The conditions woere 5O
rough that after 20 min-
utesorsol wasexhausted
from struggling to keep
my plane in some sem-
bBlance of controlled
flight. The next flight,

onlyahalf hourlater, was
__ inalmostideal slopecon-

ditions, with smooth 1ift
as far up or down the rim as [ cared to
roam. Near noan, the field changed its
mind once again as booming thermals
started kicking up out in the canyon. It
wasn't long before iy sailplane and the
ravens were little dots in the sky! With
such a variety of flying conditions it is
hard to predict what kind of day you are
going to have until you are in the middle
of having it!

With such a good source of lift, maost of
cur flightsare long ones. A flightof1510
20 minutes is normal, with the flights of
an hour or more common.  The longest
flight recorded al the field so far is two
hours, in nearly unbroken thermal fift.
Although we don't get much landing
practice, we can stack up flying hours
quickly.

There 15, however, the matter of the
canyon. It isour friend, as it generates
our lift, but it can also be the end of a
sailplane, Nearly all of us who iy there
regularly; and a few irregulars, have had
b deal with the remains of our planes
scattered on the rocks in the canyon be-
low. Thereis a hiking trail that winds its
way to the river just to the north of the
field, so we rarely have to dorock climb-
ingtorescue our planes, Thereare a few
arvas below the field suitable forlanding
out, but other parts of the canyon are so
rough that crossing them requires both
hands, both feel, and a great deal of
determination. The other byproduct of

R/C Soaring Digest

the canyon 13 the viscous rotor that can
form back away from the rim. [t seems
that the vertical eliffs gencrate a rolor
witha meanstreak, and intimesof strong
slope lifl those who escape the rocky
cliffs can find themselves caught in tur-
bulence strong enough to overpower the
plane,

FlCampa’s recent political history has
been nearly as turbulent asits windy day
rotors. We first received permission to
use the land in January of 1991, and
started clearing soon after. Nearly a year
later, as we were elearing out some large
trees on the west side of the field, some
nearby residents decided that they ob-
jected to us being there. They managed
to drag the issue of the field out into the
arena of county politics, where it has
been banging around now for more than
a year. While the county government
and nearly all of the townspeople sup-
port us and our efforts, it is still the true
that it only takes a few penple to makea
lot of trouble, The problems are starting
to get resolved this year, following nu-
merous meetings and a great deal of
effort. We are currently able to fly unre-
stricted on the 1.5 acres we have already
cleared, and are in the process of getting
the site plan drawn up to clear the re-
maining 1.5 acres. While 3 acres may
seem like a small space for a flying feld,
we are thankful to have every square
foot of it! We are still battling the land
use issues, and a recent re-zoning move
threatens to either remove us from the
area or stop our expansion at the present
1.5 acres.

Inthemean time, if you areahle to visit
north-central New Mexico, plan to stop
by the field. A map with directions is
included, and weencourage you to visit,
If you can’t visit, at least you have an
opportunity to see what you're missing.
Run down to your local video rental
store and pick up a copy of the movie
‘Silverada’, The opening sequence with
the shack that gets shot up was filmed on
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the field, before any of us started fying
there. The shack was set up right in the
center of what is now our landing area.

If you visit, and bring a sailplane, the
following information may be useful to
you, First, bring a plane that you don’t
mind getting a scratched up a bit. As |
mentioned earlier, there are still some
rocks and stumps to deal with, Second,
bring a small high start. The longest
dimension of the field is currently about
600 feet. This is really not much of a
liability, however, since on most days
you need only a minimal launch toreach
lift. [f you do visit the field and could let
us know, we would appreciate it. We
think we have a unique site, and would
like to keep letters or postcards from
fellow flyers that visit,

Additionally, thereisthis matter of the
political future of the field, We are con-
tinuing the battle to keep this site, but
could use help. Ifanyone has visited our
site, or plans to, or is just plain interested
in seeing folks keep flying sites, please
drop usa posteard, note, or letter, Lhave
included my address, and will appreci-
ate any correspondence we reccive, Let-
ters from you folks carry considerable
weight with our county government.

We are planning an AMA sanctioned
triathlon contest at this site on Septem-
ber 11th. Call (305) 672-9229, or write if
you want details, B
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Pilot's Choice awarded to Tony Elliof with
his Pilatus B4, [§ phote

Tany Elliot, a transplanted Englishman to
the Boise, ldaho area, came lo the Rally
with his Venbus and Pilatus B-4, Piclured
Iere s the Ventus in landing
configuration; gear out, flaps down. WEB
phato

MU-28 - serateh budlt by [im Thurmond.
18 pholg
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Greg Vasgerdsu and his Rlwenluissard,
Looks & flys great! |5 photo

NASSA - Wil Byers

July 24 & 25th marked thedate of the first
ever North American Scale Scaring As-
sociation Scale Rally, The event was
billed a5 a slope/thermal event depend-
ing mostly upon the wind, Well, the
wind blew so the event was mostly a
slope event.

The rally onganizer's goal was to pro-
mote FUN and to have the event be a
NONCONTEST. It wasalloftheabove.
It also was an event that attracted 31
entrants from as faraway as Florida state,
Not surprisingly all who attended were
super scale soaring enthusiasts. They

R/C Soaring Digest

were Power Slope Soarers, Vintage fly-
ers, and of course Modern glass sailplan-
ers. This is the really great thing about
seale soaring; it offers something for ev-

S8eptember 1993

This shot shows Steve Hinderk's
demonstrating the inverted flight
capability of his super snaring Sea Gull. 1
mright also mote that Steve was doing 16
point rolls with a Renegade before and after
ihe eveni, He is absolutely a super flier,
“You could count the points i the roflll"”
WH photo

Stewe Hinderk's Sea Gull - from the
“Bird Works", |5 photo

Pete Bechtel shows off fis 13 sole DG-
300 fuselage from Germany. Wings were
cuslom made in the ULS.A, Madel suffered
i severe crash during the even! due to radio

failure, WE photo

Pete Bechtel 15
working on his DG-
300. JS photo

ery interest.

Ciickly, some of the
highlights wereasuperb
1/4 scale Messerschmitt
Me-109, a MU-28 aero-
batic model, B-29
bomber, a 1/3 scale G-
300, a couple of Pilatus
B-4s, an F-15 Eagle,
Rhoenbussard, a couple
of Saltos, and more and more, Scale
soaring truly is for the artist, builder,
flyer, and most of all fun seeker inus,

Thescalerally moreoverdemonstrated
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that some of the best pilots in the L5, if
not the world, fly scale. Entrants to
MASSA's first ever event were able (o
witness a super scale ASW-17 doing 80
mph inverted passes on the deck and
tight into the slope. (By the way, the pilot
was Mike Bamberg the other slope col-
umnist.) We also witnessed a Seagull
glider doing four point rollers down the
slopes. And, for realism many of the
models carved out graceful turns in the
big liftof Eagle Butte. There wassomuch
more going on that it is hard to describe.
But, it is fair to say, modelers were shar-
ing and learning a great deal about the
advancementsinscale soaring and where
it is heading in the near future,

The consensus among most attendees
was, “Why aren'tthere more scaleevents
in the U.S. and why don't more R/C
soaring enthusiasts try scale soaring?”

Wall, look at just a few of the pictures

Another greal model doye by Lynsel Miller
of San Jose, California. This shot really
shows what scale soaring is all about.
Dloesn’t the T-3 look like the real thing with
ils two pilots hunting for lift? 'WE photo

ME-118 & Lynsal Miller close up. |5 photo

included in this article and hopefully
your club will team up with NASSA in
the future and put on a scale rally some
time very, very soon. NASSA members
will tell you they are waiting for a chance
to come fly with you and yours,

NASSA - Jerry Slates
Itook my annual pilgrimage to Richland,
Washington for the NASSA, North
American Scale Soaring Association

fvse Serrano of Long Beach,
Califarnia, drave a good
distance to Richland to show
off Itis micely detailed F-15.
The F-15 made nunierous
frights during the Rally, Jose
wanted stronger wind, but the
F-15 seemed fo hanadle the 15-
200 mph wind very well. WB
phato
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Rally, Although many
muodelers like looking at the
pictures of the 1/4 or 1/3
scale gliders in full color in
the other major magazines,
youcould have scenthereal
thing the weekend of June
24-25.,

1 arrived in Richland on
Friday about noon; after
checking into my motel [
headed for the hill in hopes
of finding someone Aying.
“Someone” flying? Boy did
[ get fooled; it lovked like the weekend
had already begun. There were 15 Ayers
there by mid-day, some of whom had
been there for the last four days. Whatis
itabout this place? [t's hot, dusty, windy
and it's not a contest, but yet each year
there is a crowd, a crowd the size that
you would find at most major contests;
and yet this crowd is sometimes bigger
than what you would find at a major
contest, There seems to bea certainbond
among scale builders and flyers. It's not
that mine is bigger and better than yours
or that mine is one of a kind. Tt's Just a
bunchof glider flyers with scaleairplanes
getting together and having a good tima.

Good time, you bet! | have been talk-
Ing with David Nash of Salt Lake City,
Utah via telephone several times this ldst
yearand we finally got to meet this week-
end. David has been telling meabout his

1 /2 scale project that he has been work-
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A shot of Hhe ME-18 makimg a
pss at the kill, The model flew
m surprisig light winds.
Lyrsed st be nsed 0 SD-6060
airfoil for the wing section. WH
photo

Mike Bamberg readies te heave Lynsel
Miller's beautiful 1/4 scale Messerschmitt
ME-1089. This mode! flew absolutely
superldy. Lynsel's pilofing skills guided
the madel through loops and rolls, You
had to see it to appreciate it WE phote

Is it the real thing? Not quite. This 1/d
scale console is for Gene Cope’s Kestrel 17,
J& photo
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The ather alope columnist, Mike
Bamberg, is pictured here lnunching
. Gy Russa's Janbir I, Model is a
-_-q' Watstitschek kit and sports a 16 foot
kg span. WE ploto

Carl Bice of Lake Worth, Florida
thougitt e died and went to
heaven . He flew hus Fiber Glas
Flitgel DG-E00 through its peces
for & days while in the Tri Citles.
Carl commented to me that he had
2 142 hervars of wir fme on the 600
during one day at the Rally, Carf
also flew a very nice Pilatus B4,
& Good pilat! Good Afrplanes! W0

photo

ing on. Hebrought the plug of
his 1/2 scale ASW-20 for meto
see and to show off, and all |
haveto say is, WOW! Another
person | spent a great deal of
timewith on thetelephoneand
had nevermeet until this week-
end was Jim Thurmond of Eu-
gene, Oregon, Jim has made
hisfirst mold inordertoscratch
build a scale MU-28; it is very
good looking and a great flyer,
Rather than ramble on, I'll let
the photos speak for them-
selves,

Aslsitheretryving totell you
ofthegreat weekend that Thad,
I'm doing a lot of day dream-
ing about what I'm going to be
building forthe 1994 Rally. Will
it be a modern long winged
sparing machine or a short
stubby vintage type glider? B

Winters of the [R Radios.
IS photo
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Winch Line

...by Gordon

.J fl . Jones

Gordon Jones, 214 Sunflower Drive,
Garland, Texas 753047; (214) 840.8114
Affer 5:00 M. C5T

Saving Your Eyes

I was talking to a fricnd of mine the
other night just after he had returned
fromthe NATs; he was malenting about
how bad his eyes hurt from looking
into the sky for better than a week at
airplanes, | reminded him that proper
sunglasses; oblained from am
optomaligist is the way to properly
protect your eyes while gazing into a
bright sky. The proper sunglasses play
a vital role in our ability to see our
planes ataltitude. It mustbe noted that
you must consult with a professional
inthisarca. I wear prescription glasses
(Yes, God gave me four eyes for a
reason, and he is now threatening me
with six.) and have a problem with
light to begin with, s early on L talked
at some length with an optomoligist
(who was also an R/C flyer). Aftera
very through check he came up with
the best color preseription for my eyes
and regular prescription. [t happens
that my eyes react to a very dark grey
coating better than the green, yellow,
oramber tints. The bottom line herc is
that you need to have your own spe-
cific requirements analyzed by a pro-
fessional in order to obtain the best
results for your eyes and sailplane vi-
Biom.

Another item that people overlook
isthecolorof the covering on the plane
they are fying. While that neat color
scheme looks great sitting on the
ground a few feet away; you night not
beable to see it worth a flip in theair. It
can sometimes be a disaster to get into
trouble and not recognize the attitude
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of your airplane, If you have noticed
this happening to you at some point
you might want to take some time and
loak at other airplanes in the air on a
clear day. Writedown which ones that
you can see best and then compare
those same colors (hopefully the same
airplanes) onanovercast day. This will
giveyouanideaofthateolor(s) youcan
seebest and youcancoveraccordingly.

Every eye has a different reaction to
color. The dark colors (black, blue,
charcoal, green and red) show up very
well for some people, while other pre-
ter the lighter colors (vellow, tan, white
and orange). Some people scolf al the
choice of a particular color, but visibil-
ity isintheeycof the flyer! And visibil-
ity is the key to keeping things right
side up amd going where you want
them to go,

Another point to pay attention to is
the paltern of the colors you chose.
Many people put a couple of bands on
the top or bottom of a wing to indicate
whichsideis up (ordown). Onceagain
look at other airplanes until you find a
scheme that works for you. Inanarticle
I read some time back one flyer was
changing colors and adding patterns
on one of his planes until he found the
right combination. Personally, I think
lboking at other airplanes will do the
trick for most of us, unless you have a
thing about covering. B
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Ll F T ..with Ed Slegers
Ronite 15

Wharton, New Jersey 07885

(201} 366-0880 « FAX (201) 366-0549

930 AM - 5:00 PM (Closed Sun. & Mon.)

19893 NATS
This month I'm going to skip the regular
formatof my column and givea brief report
on the NATS with pictures and mare de-
tails in a future article,

Theelectricand soaring events were held
this year at the Vincennes high school, a
field which, as it turns out, was a really
good site,

Mot guing to many contests, let alone a
national, [ practiced as much as [ could
before the NATS and tried to get all my
P].H.IIE."E ready and prepared as much as pos-
sible. I thought 1 had everything under
control, but I never thought about what the
weather would be like. As it turned out,
Vincennes, on the frst two days of clectric,
was over 100° and humidity in the nineties,
Theairwas really dead. What this made for
was some very hot and uncomfortable fly-
ingconditions. Because | practice in a cooler
and drier climate, it made for a lot of last
minute changes in props, batteries, and
charging techniques. Changing batteries
had tobe done by placing them in a plastic
bag and then placing in a cooler of ice. Oh
well, so much for being prepared. Another
miscalculation on my part was the travel
time. What I thought was going to bea ten
hour drive, turned out to be sixteen hours
and almost a thousand miles. The only
hotel that was not full was also about a 45
minute drive to the flying field. I've also
discovered something interesting about
hotels tor you electric fliers; they only have
one electric outlet. So, here T am, about a
thousand miles from home, over sixteen
hours on the road alone, in a van with
eleven airplanes (1 entered three electric
and three soaring events plus some back up
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planes wererequired.), what seemed likea
zillion batteries, and unl}r ane autlet in the
room to charge all of this, Solution? 1
UDPIUEEEL'] all the Hﬁhﬁ, radio and TV.
(But MOT the air conditionerll} This gave
me enough vutlets for my chargers. Of
course, withoutlights, radio, and TV, it was
likeliving ina cave with little LED's staring
at you...

The first day of the NATS was for seven
cell thermal duration withan in fout rather
large landing zone, With extremely hot
and humid weather, it was quirkl},r ovident
that the polyhedral, gear driven motor
planes had a great advantage over the aile-
ron direct drive motor planes that some of
us were flying.

The second day was for the unlimited
cell thermal duration with the same land-
ing zone. This was the exact copy of the
firat day (hot and humid with very little
lift), again giving the polyhedral gear driven
motors the advantage.

Twantto say a few waords on the rules for
7 ocells, The 7 cell class has a 45 second
mator run, with an 8 minute thermal of
which the 45 seconds isa part. Thelanding
zone is for bonus points. In the unlimited
class, it'=s a 30 zecond motor run with an 8
minute thermal and the same landing bo-
nus points,

Thethird day was fur F3E in the morning
and F3B in the afternoon, This is done
because they both use the same course, F3E
is a combination of speed, duration, and
landing, allinoneflight. Due to some good
luck for me and some untortunately bad
luck for my competitors, | wis able to win
F3E which was quite a thrill. That after-
noon, | flew F3B for the first Hme. As a
matter of fact, my first try at F3B was an
otficial AMA flight! When it wasover | fell
pretty geod about the results, But, Thave to
give credit where credit is due. Two col-
leagues, Joe Wurts whoisthe World Cham-
pionand Skip Miller {ex-World Champion),
teok the time to help me set up my Fi
Eagle and then talked me through the
course, Without this help, | would have
been lost. THANEKS, Joe and Skip! As hot
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and humid as it was and having | NATS Results Unlimited Opcn

; ’ 1 Brian Agnew
their own equipment to take care of — 2 Skip Miller
and also flying in the contest, it was | o john McCullough 2 Joseph Wurts
a pleasure to see [oe, Skip and Na- | Ciry Waies 2 Meter Opan
tional Champion, Brian Agnew, al- | 3 Ben Mathews 1 Brian Agnew
ways available to help anyone who | Unlimited Cell i Joseph Wurts
needed it. 1 William Jenkins 3 Williaun Jenkins

The next day was hand launch. It | 2

is almost bizarre o watch seven or iﬂd ﬂﬂ“-'“ Mathews ; ;E;h‘ﬂﬁﬂ‘;
H & . ¥ ' e

eight FPIl{.JlH with seven or E‘lg!"lt t1m; ; gt A 3 Allan Scdmore
ers running all over the field in 100° f . fiarry Saiarit Unlimited SR
heat throwing airplanes in the air, 3 Clen Poole | Cuody Robertsan
catching them and then, in a big | pag Hand launch SR
mass, all running to the otherend of | 1 Ed Slegers 1 Cody Hobertson
the field and doing itall over again, | 2 Michael Lachowski 13 H“;{:dm:{ .

The next day, and the last day for | 3 Joseph Wurts ANy cba—tsan
me, was for 2 meter. (Time, heat, | Hand Launch Btanduﬂ e
: ; : ] 1 Joseph Wurks | Cuoly Eobertson
and major sunburn was starting (o 5 Brian Wt
domein) This wasthe largest soar- 3 Skip Miller

John McCullough  Standard Open

ing event at the NATS and all went
well with us flying a total of eight
rounds, The weather was better with
some lift and clouds. The temperature
dropped all the way down to 95°. The
next day, | was on my way home.

The NATS was hot, humid, tiring and
the sun burn still hurts, but I'd do it all

over again. Being in the NATS, meeting all
the nice people that I did, seeing some really
neat airplanes, learning a lot for the future,
taking home first place in F3E, and sponsor-
ing Brian Agnew in his multi-wins made it
an unforgettable expenence.

Good Flying! W

“On The ‘Wing...the book™
Written by Bill & Bunny Kuhlman
...Book Review by Jim Gray
Payson, Arizona
Several years ago, while reading one of
the RC5D series “On the Wing” by the
Bza, it pecurred to me that the series
should be made into a book so that the
information contained therein could be
saved for posterity and for those non-
subscribers to RC5D (Are there any?)
interested in tailless sailplanes (flying
wings). Also, it was clear having all of
the articles available in a single compen-
dium would provide an casy reference
medium.

Yestorday, tomy surprise, [received a
large “soft” envelope from B< Stream-
lines. Yep, you guessed it: "On the
Wing...the book” by Bill & Bunny
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Kuhlman. “Perfect” bound in81/2"by 11"
size with a light gray soft cover and simple
but attractive graphics, | couldn’t wait to
dig into the contents, but stecled myself to
abrief Mip-through and adelay until evening
when | would have more time to devote to
a concentrated read-through.

The book is dedicated to the memory of
thelate Dr. Ing. Walter Panknin (1944-1992),
who was famous for his “Flying Rainbow”
colorful tailless sailplanes, and [or his lec-
ture at a MARCS Symposium in Movem-
ber, 1989 Basics, Duilding and Beauty of
Tailless Sailplanes.

The preface says some nice words about
RCSD, thereviewer,and Judy & Jerry Slates,
crediting them with enthusiastic support
and inspiration, Thanks, B, your com-
ments are much appreciated.

How can one describe the contents of this
book in other than hyperbole? Yes, it is
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great, and wonderful, and needed, and
informative, but above all, it is fascinat-
ing and easy reading. As | promised
myself, | sat down last evening and de-
cided to read completely several “chap-
ters” (cach of which is one of the articles
from the series through December, 1992).
L confess that 1 could NOT put the book
down, so read completely through every
word until past midnight! The book is
that good,

Beyond the articles as published over
the years, there has been an effort by Bill
& Bunny to improve the readability of
thetext and to updatethesource listings,
PLUS provide additional and supple-
mental information toward the goal of
comprehensiveness and completeness.
They have succeeded admirably.

Naturally, you will want to know ex-
actly what you can find in “On the
Wing..", so here goes. It is armanged in
chronological order of events, designs,
philosophies, and engineering informa-
tion as they occurred and became avail-
able. You will read aboul the Kuhlinans
themselves, their own designs, and the
mistakes that eventually led them
through the thicket of development to
success. There are pictures, data graphs
and just the sort of things you'll want to
know - yes, need to know - for your own
work with these unique machines.
Among the airfoil coordinates, you will
And the Selig 5010 and 5020; the DELTA
sections EMX 07, Elina, and Phoenix.
There are AR173-575 and CJ 252-09; the
MACA symmetrical series, the HQ -0 /10
and RG-15A. You'll discover the RG-
12A, the RG-14A, and a Saftig and Mar-
tin “foils, and an EH series of foils par-
ticularly favored by some designers. Yes,
and Dr. Eppler’s “foils are discussed,

There are three views aplenty, and
entire computer programs in BASIC thal
you can use to determine wing twist and
sweep for stability, and a program to
help you adapt the Werner series of re-
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flexed sections, and a program to use the
Panknintwist formulac, and Al Halleck's
RAZER | design, and the Irv Culver
formula.

You'll find articles, notes and com-
ments by flying wing designers like Di-
eter Paff, Ken Bates, Martin Simons, Marc
Vepraskas, Willie Boseo, and ma ny oth-
ers, including four German wings,

Thereisan article on canard design by
Bill Kubiak which may seem out of place
ina "flying wing” book, but nevertheless
it presents another side of the unconven-
tional sparing machine,

There are given really practical meth-
ods for building twist into a foam wing,
and a good but simple discussion of a
building jig to build right and left halves
of wings with sweep and twist. There’s
even a section dedicated to information
non-related to tailless sailplanes, such as
gapless control surfaces and how tobuild
them,

It would be possible to go on and on
listing the various and multiple other
subjects concerned with ‘wings... but I'll
leave it to you to think about what's
already been covered with just a taste of
the scope and comprehensive coverage
of this book.

I think it is & must for your library thal
will fit alongside such other landmarks
as "Nurfliigel” & Ferdi Gale's “Tailless
Tail” aircraft design book and historical
summary, plus others you'll recognize, [
recommend it highly and warn you that
you won't be able to put it down either,
once you've begun reading,

The price is US628.00 direct from B2
Streamlines, 7O, Box 976, Olalla, WA
BH350-0976. Should you wish to buy a
copy of “Tailless Tail”, it is $38.00 from
the same publisher. Also, [ might men-
tion that Ferdi Cale's new book on struc-
tures and design for model aircraft:
“Structural Dimensioning of Radioglided
Acromodels” is available for 1500, =1
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The RENEGADE 60"
Slope Racer

New from CR Aircraft Models
by Steve Condaon
San Diego, California
Sometime in April of 1992, the Torrey
Pines Gulls held the first club slope
race in several years, Of the three
classes, the 60" class was the most popu-
lar and the most competitive. 1 was
racing a 4" span modified Ridge Runt
(aka: Hyperunt) and managed to ne-
potiate the course just a little faster
than the other guys. Everything else
was fasterthan my runton thestraights,
but | was leaving ‘em behind in the
turns - and that's where slope races are
won,

The advantage 1 had was a slightly
thinner airfoil and flaperons for cam-
ber to elevator coupling in the turns, It
made a big difference. I'm pretty sure
that was the day the design for the
RENEGADE popped into the back pf
Charlie’s mind like a bright light bulb
switching on. Shortly thereafter the
prototype Renegade made its debut.
The little Hyperunt is now long since
absolete and collecting dust,

[ was fortunate enough to build one
of the prototype kits and have it ready
for our October two day race, | have
never flown a small plane that was so
fast and agile. On a short course, this
thing could leave most unlimited rac-
ers behind, It does everything you
want it to: climbs fast for good starts,
tracks beautifully for smooth straight
away performance, and pulls through
the turns so quickly that if you blink it
will be half way back when you spot il
again!

Designed specifically for the evolv-
ing 60" class of slope racing, the REN-
EGADE has proven to be a very com-
petitive ship, In fact, the RENEGADE
has dominated every 60" race since its
debut. Atthe 1993 International Slope
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Race, Paul Maton managed to do ex-
tremely well against the unlimited rac-
ers on a very long course with the Hen-
egade.

The great thing about the REN-
EGADE is that, although it is designed
for racing, its performance characteris-
tics make it an ideal ship for all types of
slope flying. It will do any type of
aerobatic manenver, and yet, it will
stay up in air so light, most people
would be reluctant to launch a Wan-
derer. Asaracer, however, it thrivesin
the big wind,

RENECADE prefab kits are now
available, Look for the CR Aircraft
Muodels ad in this issue, The prefab kit
features a super sleek (and strong) fi-
berglass fuselage with a slip-on nose
cone and plenty of hallast room, It is
designed to have the servos mounted
in the wings for maximum efficiency.
The airplane comes pre-bagged witha
very stout carbon/glass lay-up. The
prefabrication of this model is remark-
able, all you do is finishing and radic
installation,

As far as durability, this plane is ane
of the toughest. The aforementioned
Mr. Naton is “king midair” with maost
of what he flies, and he has proven the
Renegade’s durability time and time
again, The wing is very strong, with a
leading edge treatment that in virtu-
ally impenetrable. In my opinion, this
wing will never flutter ar break in the
air. We've taken the Renegade straight
down from as high as 800 and it has
been rock selid - although very touchy
on the controls at that speed!

The bottom line s that with the com-
bination of wing arca, tail moment,
airfoil (RG-15, naturally) and
trim and set-up, 1 feel that the Ren-
egade is themost competitive 60" slope
racer available on the market today. If
you want to know more about it, call
Charlie Richardson at (619) 630-8775,
| ]
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O, Box 975
Olalla, Washington
0983590975

MH Sections

The following sections for tailless sail-
planes were created a few years ago by
Martin Hepperle. All require swept wing
cenfigurations, with the exception of the
M1 61 which hasa substantially positive
pitching momentand could be used with
aplanklayout. Ingeneral, allarecapable
of creating greater lift with lessdrag than
equivalent Eppler sections.  All were
designed for Reynelds numbers of
100,000~ 150,000 and higher; polarsshow
excellent performance ata Rn = 400,00,

The avcompanying chart, along with
[, Panknin’s twist formula described in
previous columns, can be used to deter-
mine suitable sections for a particular
tailless planform.

MH 45

Along with the MH 44 and MH 46, not
deseribed here, the MH 45 was created

foor the Swiss LOGO-Team, The MH 4515
capable of very high lift while being
slightly positively stable. Tt also has the
advantage of being designed to benefit
from the use of flaps (25% chord), With
five degrees of deflection the maximum
(1 i8 over 1.2, while with 10 degrees of
deflection it can achieve a maximum Cy
of nearly 1.6, according to published
polars, The M 4515 just over 9.8% thick,
and should receive serious consideration
when looking for a root section,

MH &0
The MH 60 was designed te be an im-
provement over the Eppler 182, a very
good section in itsown right, The MH &0
is casily capableof producing a Cp of 65,
whileits maximum ] isabout1.(); these
values are about 0.2 higher than those of
the Eppler 182. When used as a tip
section, the MH 60 appears to be a bit
better than the Eppler 228. The mini-
mum Reynolds number for the MH 60 is
150,000,

MH 81
This section’s performance is also com-
parableto that of the Eppler 228, The MH
61 should be used with tallless swepl
wings having a minimum of twist; it
may also be used with plank configura-
tions. Minimum Reynolds number for
the MH 61 15 150,000, &

MH 62 and MH 64

These two sections have no Eppler equivalents. They can tolerate lower Reynolds

numbers than the MH &80 and MH &1 - down to Bn = 100,000,

Sectlon Zero Pitching
Lift Angle Moment
MH 45 (0L370 0058
MH &0 0.420 0.0051
MH 61 -.107 00175
MH 62 -0.520 -0.0004
MH 64 0600 -0.0050

Thickness at % Camber at %

985

10,08 27.20 1.76 3820
10.28 25.50 148 3810
9,20 2690 160 37.00
Bl 2680 160 3880
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MH 45
X

100.000
B3, 869
B8, BEY
87.013
Ba.748
51.917
88,674
B4.714
B80.580
TH.107
Ti.4058
66.547
51,887
58,580
51.532
46,518
al.564
38,723
a32.039
27.8558
23,318
18,383
15.001
12,383

D.385
B6.813
4,834
2.887
1.520
0.588
0,079
0.000
0.068
D.5841
1.781
2,421
5.531
B.0EBE
11.0886
14.480
18,282
23,408
268.881
31.654
38.8486
41.8Bl6
4T7.104
53.449

57.788
Ba.040
BB.1T4
T3,085
T7.764
B2.004
BE.B03
B8.BOT
82,8886
85,2548
R7.283
BB, 7TO
88.683
100,000
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b

0.000
=0.010
~0.021

0.018

0,130

b.332

0.820

1.028

1.538

2.140

2,803

3.488

4.154

4.7TEB

H.308

5.7T55

86.108

6.358

B.498

6.523

8.425

G.203

h.B02

5,410

4,858

4.21B

3.500

2,722

1.808

1.088

0,326

0,000
=0, 370
=0.788
=1.310
-1.814
=2.277
-2.6TH
-2,801
~3.208
-3.329
=3, 3688
~3.330
=3.220
=3.073
=-2.875
=2.546
-2,309
=3.143
-1,B8H
=1,840
=-1.4013
=1.179
=0,871
=0.782
=-0.813
-0, 4858
-0.334
=0,219
~0.113
=0,031

0,000

MH 60
X

100.000
09,8488
BH.857
06.004
84,882
01.828
BH, 452
B4.841
BO, 450
T8, 008
T1.329
65,487
B1.588
88.877
61.688
46.07TH
41.641
AH.813
32.138
27.882
253.4248
19.485
15,00
12. 48R

9.521
B.B3T7
4,750
4.885
1.589
0.620
0.080
0,000
0.063
0,834
1.760
3.387
5,490
8.048
11.038
14.441
18,237
28,3848
26.880
31.644
36.637
41.808
47.094
52,438
E7.T774
£3.036
HH. 160
73.082
TT.T43
8%,088
BG.054
B859.601
B, 881
05.255
a7.200
98.767
99,882
100,000

4

0.000
-0.011
-0.023

0.014

n,134

0.354

0,801

1.148

1.708

2,340

3.043

3.T82

4,434

5.058

5,594

B, 037

4.378

B.B16

A.741

8.751

H.,HA0

G.405

i, 1R

R.ATH

5.000

4.331

3.881

4.788

1.928

1.098

0.338

0.000
=0.268
=0, TB2
=1.307
=1.808
-3« 2B5
=8.857
=-2.068
~3.181
-3.323
~3.370
=d.342
=3.248
=3.101
-2.208
-2.6884
~2.441
-2. 18R
=1.933
-1,884
~1.444
=1.217
=1.006
~0.814
=0.642
=0.482
-{1. 353
=0.233
«01, 121
=0.033

0,000
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MH H1

X

100.000
99,882
AR.E34
Be,2823
94.584
B1.871
BA.248
B4.304
80,189
75.708
T1.024
G6.204
51,302
68.3651
51.386
48. 445
41.5858
36.787
332,164
a7.708
23.491
19.5324
15.8B70
12.523
#.521
8.882
4.659
2.843
1.467
0.514
0.031
0. 000
0.134
0.856
3-09?
3.828
6.018
B.B53
11.707
15.158
18,8982
23.147
27.618
332.3567
37.317
42. 447
47,801
G2, 087
5B.271
3. 480
88,548
T3.417
78.024
B2.,314
88,235
B9.737
82,778
85.215
aT.321
BH.TTT
299.6R3
100, 000
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0. 000
-0.031
=0.008
~0.048

0.055

0. 287

0.6068

1.072

1.850

2.313

3.013

3.783
4,485

5.077

5.605

6.025

B339

6.513

B.6BTT

B.018

B.336

0. 033

T.0G14

G000
4,481

3.804

3.077

2.321
1.580
. 828
0.184
0.000
=0. 348
=0. 8587
1,384
-1.807
-d.381
-2.818
=3.174
=3.4486
-3.831
=-3.728
=3.741
=3.,878
=3.545
=3.361
=3.137
=2, 588
=2.618
-2.345
2,070
-1.798
-1.537
~1.288
=1.085
=0, 841
=0.646
=0, 189
=0.310
-0 181
=N.n44
0,000

MH 82

X

100,000
89,872
98.684
BT.0A1
94,812
B2.011
B8.703
84.966
B0.842
78.428
71.781
66.965
B2.035
57.033
hd,ong
46.981
42.012
37,148
32.431
27.813
23.633
1H. 5289
16,033
12.573

B.h5TT
8.085
4.755
2,064
1.568
0.602
0.087
0.000
0.087
0.88
1.783
3.423
5.525
B.08
11.087
14.468
18.281
22.414
26.897
31.858
A6.046
41.813
47.088
32.441
B3T.775
B3.038
a8.159
73.081
TT.742
B2.084
B5,0865
B9.602
D3.883
85.258
BT, 284
#8.771
90,684
100,000

Y

0.000
=0, 008
=0.005

0.042

0,183

0,371

0.8AL

1.006

1,802

2.178

2.802

3.440

4,053

4.619

5,110

6.610

5.8330

8,051

B:171

B.lRA

&, 0RA0

5,878

5. 0507

f, 127

4,800

3.988%

3.2893

2.544

1,768

i, 9487

0.297

0,000
=0.281
=0.748
-1.248
=-1:T24
=2.1587
-2.52R8
=2.817
-3.021
-3.1a7
-3+:1TL
-3,132
=-3.030
=-2.878
-3.,881
=-2.4B68
-2.217
-1.971
=1.7258
=1.488
-1.2R2
-1.052
=0.859
-0.887
-0.535
0. 404
=0.290
=0 1HD
-0, 008
=0.026

0,000
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MU B4
"

100.000
59,878
B8.708
#7.110
fd.0818
82.168
88,815
B5.224
Bl.1B8
T8.785
T2.166
67,365
83.438
57.428
52,377
47,331
42,334
3T 436
32,8856
28.130
23,814
19.773
16,043
LZ.851
5.626
8,320
4.781
2.847
1,588
0,580
0.069
0.000
0D.0TA
0.880
1.830
3,483
b.688
A.120
11.105
14,504
18.283
22.445
26,922
31,878
a6.865
41,829
47.112
53,482
BT.7TBH
Ga.044
BH.1H8
T3,087
TT+Ta4T
R2.080
B&.0OGS
B9.&0OY
B2.6RH
B5.263
B7.300
08.777
09,887
100.000
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0. 000
=0.002
0,007
0.080
b.178
0.374
0.661
1.098
1.487
3,018
2.580
3.155
3.712
4.224
4,672
5.044
5.335
5.541
B.B55
5.674
5. 581
5.402
UL 10N
4.TIV
4.233
3.888
3,028
2,335
1.614
0.902
0,257
0. 000
=280
=0.724
=1,200
=-1,853
-2.084
-3.414
=2.680
=-2.873
=2.974
=2.905
=2.848
-2.R38
=2.677
2,478
=2.255
=2.,017
=1.T78
=-1.539
-1.311
-1.088
=0.902
-0.T7286
=0.870
~0.437
-0,328
~0.230
=0, 180
=0.077
=0.021
0,000

Handy ""‘L)

Shﬂjllllilrﬁﬂ ——
Set-Up 1]
Stand

..by

ancho e
Morris o
Mesquite, Texas

s

Here is another quickie in my Budget RC series.
[ like these ideas because they are good ones and
things that people may not have thought of or
seen, but mostly because [ know that they drive
my Rolex flying buddies nuts.

When you're setting up a new sailplane, espe-
cially a one with a round bottom and fiberglass
fuselage with flaps that come down below the
fuse, it's handy to have a stand to put it in while
you make adjustments. This is especially true in
today’s world of computer radins.

Anold styrofoam cooler makes a beautiful, cheap
stand. Useaknife or hot wire to cutout places in
the narrow ends for the fuselage and quarter
circle cut outs for the flaps and you are ready. It
is nol a cabinel shop buill, solid cak, three axis
ratational jewel built to attach to a $150 camera
tripod, but it works! B
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Understanding Sailplanes

..By Martin Simons

@ Copyright by Martin Simons
All Rights Reserved

13 Loch Street, Stepney,
South Australia 5%

Flying In Wind & Weather

Suitable models
Model gliders built specifically for slope
soaring tend to be heavier and to have
higher wing loading than thermal soar-
ers, because highly loaded aircraft are
capable of flying well in strong winds.
Slope soaning with large, fast model glid-
ers in mountainous country is commaon,
F3B contest sailplanes, carrying ballast,
make excellent hill soarers. But small
radio controlled gliders designed for
weak conditions can often stay airborne
in the gentlest of zephyrs and slope soar-
ing in such weather with these models is
great fun. Everything between these ex-
tremes is possible, Large scale model
sailplanes are often flown in this way.
There 18 much interest now in Powered
Scale Soaring’ (P55}, Scale models of jet
ar other powered aircraft are Hown as
gliders on the slope. These lock very
realistic in flight, despite the lack of en-
gine noise, and although they are lass
efficient than normal sailplanes they can
soar perfectly well, Such models can be
highly spectacular. Some modification
ofthe aerofoil sections is usually thought
to be desirable toachieve a better gliding
performance but this 1s not always nec-
essary, depending on the nature of the
prototype.

Onaday whenthereisamplelift there
are few limits to the manoeuvres that
may be flown in slope lift, The normal
ritle, that speed for sailplane aerobatics
can be gained only by sacrificing height,
still applies but the hill lift is always
available to restore altitude, Almost any
sailplane with reasonably strong struc-
ture can perform loops, chandelles, stall
turns and barrel rolls. Slow rolls can be
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done even with a ‘rodder & elevator’
ghider if plenty of airspeed is ensured
before starting the roll and if there is
sufficient elevator movement, As with
any slow roll, the wing lift has to be
broughi to zero at the moment when the
wingsare banked tothe vertical pasition.
Ifthe wingsare still lifting when the bank
reaches the vertical, the model will
EWETVE as in @ steep turn, so spoiling the
axial roll, Preventing this normally re-
quires a progressive forward stick move-
ment {elevator down) as the vertical is
approached, (A cambered wing profile
reaches its aerodynamic 2ero at a nega-
tive angle of attack.) The inverted seg-
ment of the roll then requires a further
definite forward stick motion. Some ‘two
control” model sallplanes Jack sufficient
down elevator movement to achieve this
neatly, or to sustain inverted flight. Such
gliders thus tend to fall rather
ungracefully out of slow rolls, unless
specially adjusted.

A glider designed purely for acrobat-
ics should follow much the same prin-
ciples as a powered ‘pattern’ model. A
generally ‘clean’ design is preferred be-
cause the model will need to pick up
apeed -::|'|1i.:' kly whendiving and too much
drag will produce a sluggish response.
Wings will be ol relatively low aspect
ratio for a high rate of roll, and of thin
symmetrical section to make inverted
flight easier. Full span aileronsareadvis-
able and there will probably be na dihe-
dral. Some wing sweepback may be used
to provide a little lateral stability in both
upright and inverted flight,

Finding a site
Asa first introduction toslope soaning it
is best for the beginner to joina cluband
gotothe regular soaring site used by the
members. Failing this, suitable placescan
often be found by careful study of large
scale survey maps which show detailed
conteurs. Thesteepnessofa slopeand its
orientation can bejudged fairly well from
the map, before making a preliminary
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Figure 39 Slope soaring: effects of flight speed and heading

visit to the place to investigate at close
quarters, Frequently a promising slope
is found to be impossible. Many other-
wise useful sites are not available be-
cause thereis nowhereto land the model
without damage to people, property, or
the model itzelf, Some splendid hill sites
are spoiled by the nature of therr landing
surfaces on top, where shark-tooth-like
rocks are so numerous that every land-
ing is a crash, Contour maps may indi-
cate this with cryptic symbaols or, per-
haps, wordslike ‘Scattered rocks”. Insuch
places it is possible sometimes to find
smooth patches. A alternative, not oftén
thought of but periectly feasible, is to
launch the model by towline from the
foot of the slope and land at the base too,
Hill lift can be reached in this way when
access to the top is not possible.

The landowner’s permission to use a
site must be obtained but providing the
maodel flier explains whatis required and
does no damage, itis usually not difficult
to gain access. A point to be noted is that
sometimes permission from the land-
owner is not quite enough. The author,
unce operating from a public commeon,
was reprimanded for flyinga glider over
a property some distance away at the
foot of the hill, where the owner was
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raising partridges. The model averhead
sent theee birds into a panic and for the
sake of good public relations the glider
was brought down at once on discover-
ing this.

Tt is alse important to check that the
slope is not used by full-scale soaring
aircraft. Atleastone hang glider pilat has
heen killed by collision with a model
sailplane, It is usually possibletocometo
same procedural agreement with the
other airspace users, if any possibility of
conflict arises,

Launching
Itis usual tolaunch a hill soaring model
by hand. One of the pleasures of slope
soaring is that no equipment, other than
the model and its radio gear, is needed.
The medeller can operate single handed,
put the model together and throw it off
immediately into the slope lift, and soar.

There are, however, occasions when
things are not so easy. The wind speed at
the summit is often at its strongest, Even
getting the sailplane safely to the launch-
ing point in such a strong breeze is quite
difficult and, at thecritical moment when
the madel is poised for launch, a gust
may casily tp it over and blow it out of
the pilat's hand. On such vecasions, as-
sistance is necessary. One person or two
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can carry the model forward and the
pilot can carry the transmitter. At launch-
ing, to have at least one person stead ying
the model at a wing tip, is often neces-
BaTy.

Often, struggling to launch from the
crest of the ridge is unnecessary. By mov-
ing forward and down the slope a short
distance, the wind is found to be gentler
and usually less turbulent. Launching
from here is easier and safer,

With very large models, if no help is
available, it is quite feasible to launch by
winchintoslopelift. Theanthor hasdone
this on many e<casions, A site withample
clear ground above and behind the slope
is necersary. Some of the winch line is
laid out into wind with the normal turn
around’ pulley staked outl close to the
erest of the slope. A winch with a foot
operated switch is used. It is not neces-
sary to lay out the full length of the ling,
since all that is required is to get the
maodel safely into the air, heading up-
wind with plenty of airspeed, to go im-
mediately intothe slopelift. The model is
launched from the ground. The wing tips
are propped up level (I use a few ordi-
nary house bricks!), the line hooked on
and all control checks carried out as nor-
mal. When ready, the faot switch Is
pressed and the model moves forward.
There is no need to climb steeply. The
sailplane is merely flown forward and
slightly upward at a good airspeed, the

line is released as it passes over the pul-
ley, and the fight continues, The pilot,
once the model is soaring, has ample
time to walk forward to the preferred
position for flying. Landings are no prob-
lem in such places, since there hastebea
clear place on the hill for the winch to be
used at all. Obviously, the rubber ‘hi
start’ or bungee can be used ina similar
way, with smaller models.
Using the slope

In Figure 39 the lightly shaded arca indi-
cates a vone of lift above and in front of a
soaring hill. The wind is blowing directly
ontotheslopeand a model glider, shown
in outline at A, has been launched, This
model is trimmed for an airspeed which
exactly matches the wind speed and also
yields the minimum rate of sink. At this
airspeed it can make no headway rela-
tive to the gronnd. The glider will gain
height in the slope upcurrent until it
reaches the level at which its sinking
speed just equals the strength of the lift
and it will hover there. To & watcher on
the ground it will be standing still, the
airspeed matching the wind and thesink-
ing speed matching the lift. (This is ex-
actly what a hovering sparrow hawk
commenly trims itself to do when soar-
ing, with a precision far greater than any
human pilat can achieve.) On most slope
soaring daysitis possible to trim a model
to hower in this way, but it becomes bor-
ing after a time. W

Stabilator Basics

by Wildey E. Johnson

PO, Box 279 Lerona, WV 25971

Phone:  (304) 384-7094

In 1989 Tbuilt my first sailplane (an Olym-
ple 650) and, with no B/C experience,
tried to learn to fly at the local power
field. A few members showed some
interest: however, | was soon left alone to
teach myself, Repeated attempts over
several months resulted in nothing bet-
ter than one minute glides. [ kept trying
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until [ lost the 650 in a Georgia river, It
was early 1990 when [located the Clades
Soaring Group in Florida only 45 min-
utes from my home, After seeing what a
seasoned pilot with a well-built sailplane
could do, | was hooked. I wanted an R/
C sailplane, and | wanted it now. Lineal
Powell (the club president) mentinned
that Carl Bice had a plane for sale, The
next weekend [ bought Carl's beautiful
white and transparent blue Sagitta 600,
Fortunately, Carl had taken the trouble
to fiberglass the fuselage. Many crashes
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and hard landings have sold me on the
toughness of a glass over wood fusclage,

While flying the Sagitta, | had often
neticed that the stab looked tilted, This
Wils more apparent in the aw than on the
ground where it appeared floppy. My
Sagitta had an aluminum (1 now use
brass.) tube cut flush with the surface of
a very thin fin. | glued the tube by
applying CA between itand thesupport-
ing balsa. This held until the next land-
ing. Other planes had more or less the
same problem so lassumed that this was
thenatureofstabilators. Thisall changed
when [ met Mark Atzel. Mark showed
me how he sels up the stabilator on his
planes, and 1 have done the same ever
sinee,

FIN TUBE

Mark pointed out that the tubing for the
pivol wire can be longer than the width
ofthe fin, By extending the tubeout 1 /8"
there is room to build up a small epnx.}:
fillet onthe outside that will n::-t]ul:gn(l ;
Also the extra length reduces the lever-
agethatthe wire hasoverthe tube, Mow,
when [ build a stabilator, | countersink
the tube in the stab to accommodate the
tube protruding from the fin,

The size of the tube passing through
the fin can be increased by nesting it into
the next larger size. This increases the
bearing surface on the walls of the fin
and bellerank which makesitmuch stron-
ger. Forexample, the ]uusturm hasas/
32" brass tube mounted in the fin, and a
short section of 1/8" tubing is glued to
the center of the 3/32" pivot wire, On
sailpanes thal donot useabellerank, you
can center drill a short length of dowel
and glue in the brass pivot tube (1s),
would eliminate the brass tube. Cut out
small rectangle notches in the stabilators
to accommodate the dowel.

PIVOT WIRE
The pivat wire is glued to the fin tube
making it a part of the fin. One of the last
comstruction steps should be to glue the
pivot wire in place with the wing and
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stab mounted @) This climinates all
slack sv get it plumb before the glue sets,
The pivot wire should be siraight and
smooth to mimimize frickion when the
stab rotates. Make sure that the wires
used toalign the tubes withinthestabare
straight, On a three meter sailplanca 3/
32" pivat wire is adequate for normal
fight maneuvers; however, it is possible
toy bend this size wire if extreme mancu-
versaredoneat excessive speeds, Irecall
a beautiful sunny day that my Jupiter
had attained a lofty height, and [ was
crusing it about the sky with the 5133021
airtoilinreflex. There wasanolder gentle-
man standing nearby who was inter-
ested in learning to fly. After I handed
him the transmitter, it only took a few
seconds fortheplanetoreach worpspeed.
This was fallowed by rapid movement of
the controls in a d{!ﬁpprate attempt to
prevent the forthcoming crash, [got the
plane under control with just enough
altitude to fly back and land with a bent
pivot wire. Some builders recommend
1/8" wire (B). So consider the purpose
forwhich the plane is used; also note that
the wire is easily replaced,
CONTROL WIRE

I will call the wire that moves in an arc
about the pivot wire the control wire.
The control wire pivots on the bellerank
and is fixed to the stab, Itis fixed ina
temporary manner to allow (he stab
halves to be removed from the fin. A
secondary use of the control wire is to
retain the stab halves on the fin while in
use. You could put wax or any slightly
%IEE;’ substance on the control wires

. T remember seeing sailplane plans
that specified imbedding collars and sct
screws to secure the stab, [ secure the
control wire without adding any weight
by justbending the tipsofthe wire slightly
o provide the necessary friction. One
end of the wire will fit tighter than the
other, and the wire will stay with that
half of the stab. [f it gets mangled, just
pull it out and make up ancther.
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_ On the subject of unnecessary weight,
the contral wirecan be thinner and some-
what shorter than the pivot wire. For
example, on the Jouster the pivot wire is
3/32" and the control wireis1,/16", Also
the tubing for the control wire is alumi-
num.

CONTROL LINKAGE
CH all the control surfaces on an R/C
sailplane, the stabilalor is the most criti-
cal. The control linkage must be as slop
free as possible. Typically this linkage is
a rigid pushrod such as an arrow shaft.
Motice that the arrow shaft is the stron-
gest part in the fuselage but contributes
nothing toits strength. Thisis connected
to the stab bellcrank. A light and strong
bellerank can be fabricated by laminat-
ing a sheet of carbon fiber between two
thin sheets of plywood. Use a triangular
shape for the bellcrank as shown in refer-
ence 4. It s much stronger than the L
shape. Acontrollinkagethatisbothlight
and tightis the pull-pull system described
in references 5 and 6.
THE GAP

One of the obvious problems with
stabilators (verses stabilizers) is the ad-
ditional induced drag caused by the gap
between the stabilator roots and the fin.
When thestabilatoris producing lift (usu-
ally downward), air moves through the
gap. It takes emergy to set this air in
motion, and this energy consumption
shows up as drag. Booo! Furthermore,
this results in a reduction of lift. Booo!
Twa things can be done to help: 1) mini-
mizethe gap, and 2) seal the gap. Tthelps
if the sides of the fin are flat. A triangu-
lar-shaped fin allows additional room
for flat sides in the area of the stab. The
root rib should be made thick enough to
allow contouring the stab to the fin, For
contoured fins, you could build a shal-
low fillet like 3 small wing fillet. For
already completed sailpanes, consider
sealing the gap as described in reference
3. It would be great if an equipment
supplier would developa product some-
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thing like a spongy servo mounting tape
with thin milar on one side.
CONSTRUCTION

The stabilator should be as thin as pos-
sible without becoming to flimsy 7 since
thin airfoils perform better at low Re
numbers (3}. A sharp leading edge will
have a narrow useful range of angle of
attack and will stall easily **/. Tuseal/
8" diameter curve on the LE to achieve a
good maximum lift, You can reduce
weight and thickness by tapering. The
stabilator on the Jouster has a root thick-
ness of 3/8" and a tip thickness of 3/16".
Must designers taper the profile as well,
?ﬁl this is mainly for aesthetic reasons

If you are interested in designing and
building your own stabilator, consider
the design shown in reference 9. Also
reference 8 givies information on where
to locate the pivot wire,

DECALAGE
Before | had read Frank Deis's article
{Iﬂ}‘ I had never heard of decalage, |
found it very interesting that angles of
attack for stall, minimum sink, and max
L/T were separated by about 3 degrees
for the SD2021 airfoil. So naturally [ was
anxious to measure the decalage on the
Jouster. Figure 1 shows how | measure
that important angle. 1T make a tempo-
rarily aiming device by placing tape on
top of the stabilator near the LE and the
TE. 'Trim the tape so the back piece is
very slightly longer than the front. Inthe
back I use a white (or bright) color with
the tape oriented at a right angle to the
span. Near the LE 1 use a darker tape
oriented parallel to the span. The tape is
folded back on itself so it will stand up.
Theidea hereistoestablishaline of sight
thatis parallel tothe cord of the stabilator,
If you de a lot of this you might consider
building an aiming device similar to that
shown in reference 11, Establish the line
of sight and measure the distance up
from the LE (not the bottom) and TE of
the wing. Do this with the receiver and
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Aiming Device

-‘,.r‘

.-’/.’— Figure 1 Decalage Measurement

transmitter turned on and trims set prop-
erly. Motice that the flap setling will have
a large effect on this measurement. The
decalage (as used in reference 10, 12) can
then be computed with the approximate
formula:

decalage = 6({b-a)/c degrees
Forexample, if we measure b-a=3/8", and
c=10" then;
decalage = 60(3/8)/10
decalage = 18/8
decalage = 2.25 degrees

TRIM ADJUSTMENT

Another use of the aiming technique is to
reset the stabilator trim., Suppose you are
setting up a new sailplane and you would
like to center the trim on your transmitter,
Just attach anaiming device tothe stabilator
and measure ONE distance up from any
convent reference. A forward location will
provide a more precise adjustment than
one closer to thetail. [ use the wing bolt on
the Jouster. Now center the trim and adjust
linkage until you duplicate the distance
that you previously measured. This tech-
nigue is an order of magnitude more pre-
cise than the usual practice of marking the
fin. Note that the aiming device does not
have to establish a line of sight parallel to
the stabilator as required when measuring
decalage, 1 was motivated to write this
article because thisinformation has helped
me so much. Thestabilator has become the
standard for thermal sailplanes; let's per-
fect it.
(1) “Epoxy & Cotton Flox for High Stress
Areas”, WD Williams, RC5D, Dec. 92,
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(2) "Building instructions for the Jouster
Sailplane”, Harley Michaelis, Model
Aviation Plais,

(3) "How ta Fill a Troublesome Gap from
Jer's Workshop”, Jerry Slates, RC50, Feb,
90, page 6,

{4) "How to Make a Mold to Meet your
Hardware Needs-Jer's Workshop”, Jerry
Slates, RCSD, Oct, 90, page 2.

(5) “Pull-Pull Cable Systems”, Bob
Champine, RCSD, April 91, page 24.

{6} Dial Cord For Closed Loop Systems”,
Bruce Abell, RCSD, Sep, 42, page 45.

{7} "More Answers”, Jef Raskin, RS0,
Jan. 93, page 4.

(8) “Understanding Sailplanes”, Martin
Simons, RCSD, Dec. 92, page 14.

(9) "Ehecatl A Medium Tech Sailplane®,
Pancho Muorris, RCSD, Feb, 91, page 8.
(100" Elevator Trim and Decalage”, Frank
Dieds, RCSD, Feb, 92, page 34.

(11)"4A& Low Cost Incidence Meter”,
Pancho Morris, RCSD, Jan. 92, page 8.
{12)"Decalage, Again?”, Ed Jentsch,
RCSD, Jan. 93, page 22,

(13)"Decalage, Again?”, Ted Off, RCSD,
April 93, page 3.

(14)"Stabs & F3E", Curt Nehring, RC5D,
May 92, page 2. @

Wildey Johnson flies RC sailplanes in
southern Florida with the Glades Soar-
ing Group and the Broward Hill Flyers.

He is & member of the Secquatchie R/C
Flyers in Tennessee. He has 700 hours in

full scale sailplanes. B
Page 27



Comparison of Model
Sailplane Flight Times

by Class
wby Lee Murray
1300 M. Bay Ridge Rd.
Appleton, Wisconsin 54915
(414) 731-4848

Cn more than one occasion, | have been
challenged for stating that model size is
related to ight performance; therefore,
Two Meter Class ships should not be
grouped with Unlimited Class ships in
contests, [ don't know of anyone chal-
lenging my first statement with data, so
perhaps this will bea benchmark to which
others can respond. After loaking al the
statistics from about 500 of my flights
during fun and practice sessions, [ can
provide data to suppart my statement,

Of course there are reasons for differ-

ences in sailplane flight performance

other than the model size,

= Une should recognize that thermal
soaring 1s & mental ackivity and indi-
viduals are not equal in their ability
to recognize and use thermals. Good
flyers can win contests with twometer
span models in classes for larger
models...perhaps even hand launch
maodels if significant differences in
skill and opportunity exist.

- When you fly with others, youmight
find that they will help you spot lift,

- Flying locationisanother factor which
accounts for differences in the fre-
quency and strength of thermals.. |
recently heard from a well known
Woest Coast flyer wheo remarked that
Fast Coast flyers feel that they need
60 vz, sailplanes while West Coast
flyers are comfortahle with B0 oz
sailplanes, Certainly the great, full
size, thermal soaring sites are in the
Desert Southwest and not the green
eastern states.

In order for my study be warthy of con-
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sideration these factors must he mini-
mized, Allthe Rights in this study were
fiown by one persun and were flown
from Anderson Sod Farm, a peat bog in
the Great Medina Swamp of Northeast
Whisconsin, Thearea 1s a mixof pratected
wildlife habital and rich farm land. Thas
is the home of the Valley Aero Modelers,

The statistical analysis of the informa-
tion presents special problems in that the
event being measured, flight time, is not
naturally random. The important vari-
ability oceurs as a result of the length of
the positive skew in the frequency distri-
bution as you will see in the figures. 1
don’t know how to assign levels of con-
fidence to the conclusions but the theory
is supported by other factors and does
not contradict intuition. [ hope that you
will consider it useful,

THEORY:

Virtuallyall sailplane performancesvalu-
ation computer programs indicate that,
with all other things being equal, larger
sailplanes outperform a smaller one of
the same relative proportions, The PC-
Soarl polar curves (Figures 1 and 2) for
three stzes of Sagitta’s will support this
point, These theoretical differences (see
Table 1) come from Reynolds number
effects related to differences in wing
chord and induced drag from wing as-
pectratios. Theincreased drag showsup
as differences in Sink Rate and for Lift to
Drag Ratio. Table 1 shows normalized
drag coetficlents for the three Sagittas,
This latter L/ D ratio relates to how far
forward the model will move for every
foot of altitude expended. When com-
paring model, the sailplane withahigher
L./ Diratio will be able to sample more air
for thermal activity before it lands, given
the same launch altitude., A practical
difference between models comes with
their ahilities to find and extend flights
from one thermal to ancther. Larger
maodels can also be seen at greater alti-
tude and can be flown more efficiently,
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Table 1
Theoretical ns for Perfo ce
Parameter Sagitta Segitta 900  Saglita XC
Wing Length (in) 78 99 175
Wing Area (in"2) 6lA 240 2094
Aspect Ratio 0.59 10.77 14.2
Weight {oz) 33 44 135
Wing Loading 7.7 7.11 9.35
Min. Sink (fps) 1.34 1.16 1.05
Max. L/D 16.2 174 23.1
Speed at Max L/D (mph) 16.4 15.7 21.4
Airfoil Drag 00212 00201 0.0117
Induced Drag 00163 00145 10050
Table 2
Com of Models
Clasa Model Average Maximuwm Flights
HLG Chuperosa E212 Wing .68 £.33 L
M RO-8 with E205 wing 215 3733 B
M RO-8 with original wing  4.17 8.33 10
M Prodigy 5594 4442 243
Standard Cumic B.H8 4605 40
Unlimited Cumic Plus 913 6470 118
X-Country Dynascar (custom des,) 971 47.75 39
X-Country Constellation 1266 4683 15
Table 3
Group Statistics for Sailplanes by Class
Probability of
Class Average Maximum  Flights Flights > 8 Min
Hand Launch 3.68 6.3 6 0.17
Two Meter h.36 44.42 287 (47
Standard A.62 40,05 40 063
Unlimited 0.26 64.70 130 0.58
X-Country 10.53 47.75 3 0.71
September 1883 Page 20
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Flight Times for aAll Classas
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Minutes of Flight
Figure 3
DISCUSSION:

The basis for my comments comes from
thestatistical analysis of 494 flights docu-
mented during practice and fun flying
session over a six year period. Theinfor-
mationincludes: date, themaodel, Jaunch-
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ing method, the wind speed, time of day,
and cloud condition. The flights were
with various models ranging in size from
hand launch to XC models. The few
hand launch model class flights in this
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Flight Times for 2M Class
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Minutes of Flight
Figure 4

study were launched from high-starts or
sport winches. The Two Meater, Stan-
dard, and Unlimited Class ships were
launched either from a high-start, sport
winch, or typical Ford long shaft starter
winch. One factor whichlimitstheanaly-
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sis of the information in that, on some
Rights, I would intentionally come out of

lift at same point to share a frequency,
increasethechallenge by finding the next

thermal, or not risk battery failure... es-
pecially if T didn’t have some goal to
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achieve, e.g. an L5F goal which could be
witnessed, or attem pting to set a record,

The models fllown with any frequency
are listed in Table ? along with simple
statistics about their average flight time,
the maxinum flight time for that model,
and number of flights inthe data pool for
that model.

A factor not broken out separately is the
difference belween airfoils, These differ-
ence have been documented in a
Princeton University wind tunnel and
the report Airfoils at Low Speeds by
Michael Selig, John Donovan, and David
Fraser. Their report is available as
Soartech 8 from H.A. Stul-:t.']yz.

Thestatistical significanceof model flight
time averages is really low when the
number of flights 15 small. A better way
to leok at my data is to group the flights
by class. This is shown in Table 3. These
averages don't help us appreciate the
variability in flight times, A good waylo
examine variability is to use the
statistician’s graphic tool, the histogram.,
The heighl of each "frequency” bar in
this chart tell us how many fights of
given time window, ¢.g.4.50 10 5.00 min-

utes, vccurmed for one class of model.
Figure 3 shows the “Total Flight Time
Histogram” for all the models flown,
Figure 4 shows the histogram for the
largest single class of flights, that of the
Two Meter Class models.  All classes
have a peak in their histogram (group
maode) at about 5 minutes, [tis probably
vbvious that a flyer won't have flights
longer than 5 minutes an a nearly troe-
less sod farm without lift regardless of
class. This would indicate that the im-
portant differences occur with
flights above 5 minutes. Therefore,
one might conclude that differences in
performance might be related to the
chances of finding and using lift. F:'E_'ure
5 illustrates that the chances (probabil-
ity)of having a flight greater than 5 min-
ntes are alzo related to model sive. A
prabability of 1.00 would be a certainty
and a probability of .3 would indicate
only ad of 10 chance of achieving tlights
lenger than 5 minutes,

SUMMARY
Larger sailplanes allow oneto fly higher,

in better control and further dovwn wind
s0 the performance capahility is en-

Figure §

Probabllity
0.8

Chance for Flight Over Five Minutes
Soaring Flight Record Analysis

HLG Two Mater Sinndard Unlimited  X-Country
Class of Modal
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1992 MNSS Soar-In, Madison, Wisconsin

1992 Appleton Sailplane Contest
1991 Fond du Lac Sailplane Contest

1991 Appleton Sailplane Contest
1990 Appleton Sailplane Contest

1990 Fond du Lac Sailplane Contest

1992 Milwaukee Thermal Soarers Contest

2M Class Unlimited
2278 2284
1345 1643
1550 1600
1354 1612
1580 1614
1529 1600
3754 3773

hanced. Theory will also say that larger
models generally cover more ground and
sink slower increasing your probability
of finding thermal lift. The difference in
class performance that | have demon-
strated in my flight data are evident in
the absolute winning scores of contests
where the Two Meter Class competition
is held concurrently but scored seps-
rately from the other class or classes, |
have records of several Wisconsin sail-
plane contests where there has been a
tradition of keeping them separate.

Cme is not precluded from flying a Two
Meter Class sailplane to the winners circle
in Unlimited Class or from getting your
LSF Level V flights with a Two Meter
sailplane. It would secm to bea matter of
probability, The consensus is that one

doesn't build a new Twao Meter sailplane
for the purpose of achieving higher LSF
level flights of one and two hours,

[ have restricted my analysis to model
gize in this article. A futuare article will
deal with launch modes, wind speeds,
and time of year and their interactions. |
also have some information on electri-
cally launched models which was sur-
prising to me.

1 PC-Saar is available from LJM Associ-
ates, 1300 Bay Ridge Rd., Appleton, WI
54915 at a cost of $39.95 + %3 P&H,

2 soartech 8 is available from H.A.
Stokely, 1504 Horseshoe Circle, Virginia
Beach, VA 23451 at a cost of $20 includ-
ing shipping, @

Direct Aileron Drivers

DADs
by Harley Michaelis
Walla Walla, Washington

The July 1993 izsue of Model Aviation
(page 16) presents my Jouster sailplane
that includes several innovations of in-
terest to saiiplane enthusiasts. However,
with the plans compressed for the maga-
zine page, the details may not be under-
stood or slip by unnoticed. ..I should
mention that MA felt the DA conceptof
sufficient merit to do a separate aricle
for all R/ Cers and will do so in the Sep-
tember 1993 issue (page 1203, ..The
Jouster has plug-in tips, but in a 2-panel
ship a straight wire pushrod can go di-
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rectly from the servo to the DAD.

This set-up allows for a cean wing,
with no external horns, backplates,
screws, threaded rods, set nuts, clevises
or exit guides or slots. If the parts are
carefully made, slop and bind are elimi-
nated, This helps control flutter and
assures consistent centering of the con-
trol surface. Positive action can be as-
sured with servos placed inboard, elimi-
nating long servo leads and the associ-
ated glilching problems.

Concept, fabrication and installation
are simple.

Concept
As the upright end of the wire arcs later-
ally, the rear end goesupand down thus
driving the control surface.
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Direct Aileron Driver (DAD)

Hinga Line .,

i'op View

Bemd - Y \
Locating Tubee
.'\n

Y

Fly F-raj ing Plates "

3 FhyTormica
i . I'C.'.'t;t.:rtﬂclt

b Pt
Side View

Fabrlcation
A Dubro 4-40 rod is bent 90 degrees about
3/16" below the threads, forming the up-
right (forward) end. Before making the
second bend, slip on two short pleces of 1/
8" nylon tubing. These will be glued on
either side of the front bearing to prevent
foreaft play. The45 degree horizontal bend
is just ahead of the hingeline. The overall
length of the DAD is determined by the
space between the spar and the hingeline.
Typically, the unit is around 3" long. The
bearing plates are assembled over the wire.
The receptacle for the rear end has a 1/32°
ply base and a Formica tip. Spacers be-
tween them are sized to prevent any play.
Installation
The two ply bearing plates are mounted on
a1/64" ply base on the bottom skin of the
wing. The receptacle for the 45 degree end
is mounted on a 1/64" ply base on the
bottom skin of the aileron. A Rocket City
Swivel Link will provide neutral differen-
tial, and can be found in their 429 or 469
package. The Goldberg 332 Adjustable Horn
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Peveloped By Harley Michaells
Prawn By Barry Kurath

Bracketcan beused ifthe wireis bent so that
the hole is upright, otherwise it will create
differential action, The wire in the ailemn
puints cutward 45 degrees toward the wing
tip. This gives up aileron with an inward
pull. A working radius of about 1/2" gives
ample throw outward to provide mechani-
cal differential.
An Update from Harley

The 6/13/93 drawing does not make it
clear that the ply bearing plates area 3layer
proposition, involving 1/32" ply, top and
bottom, plus 3/32" ply between. ..This
makes them easy o make and assemble
over the wire after the bends are made. The
dbdegreercarbend should beslightly ahead
of the hingeline as shown in the photos
(Model Aviation). The part behind the
hingelineis alsn a3 layeritem, consisting of
al1/32" plybottom, a formica (not Masonite)
top, and 3/32" ply spacers, sanded down
for snug fit. Although the CA glue bunds
formica and ply well, small flat-headed
machine screws should be countersunk in
the Formica to securcly join parts. W
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A Question About Free Flight
In the Apnl issue of RCSD, page 4, Ed
Jentschof Rockville, Maryland asked the
ﬁ:liuwing question;

"Ted (Off) did raise the Interesting
pointof free-flight. Can he, or some-
one else out there, explain why free-
flighters invariably choose to de-
sign, build and fly inherently un-
stable plancs? That the force ar-
rangement (i.e., CG behind the NI
and pusitive stabilizer ift) results in
a low speed, high-angleof-attack
glide begs the question. The same
result can be achieved with a more
traclitional arrangement. Does it
have to do with balancing power-
on/ power-off flight characteristics,
or do free-flighters just like playing
un the edge?”

Ted’s Response
.from Ted Off
Oxnard, California

Here I go...about to climb cut on a limb
and saw it off. In answer to some com-
ments [ made in the April issue relative
ta stability, Ed Jentsch asked in essence
why freeflight modelers fly with a center
of gravity further back than we R/C
fliersdo{inherently unstable planes). I've
skimmed through Zaic’s yearbooks, 25
years of the NFFS Sympo's, exchanged
letbers with Martin Simon and reread the
“ONd Buzzard's Soaring Book"™. | can’l
find the answer so I'll try some of my
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oW,

First, free flight builders do not build
planes with the center of gravity behind
the neulral point. That was the signifi-
cance of the formula in my letter. Asthe
sizeofthestabilizerisincreased or moved
further aft, the neutral point moves with
it. Thus, a free flight model with a large
stabilizer can have the center of gravity
at the trailing edge of the wing, still have
it ahead of the neutral point and be more
stable than any of our R/C gliders, Intu-
itively, | would suspect that they are
designed more stable than our RB/C
planes, They are designed for minimum
sink and need a strong stabilizing action
to hold the wing at that high angle of
attack,

However, the real question is why do
they have their c.g. further back on the
wing chord? First, as Ed suggested, ithas
to do with handling power. If the stabi-
lizer can not be adjusted, a normal plane
will want tu loop when the power is
increased because increased power
equals increased speed equals increased
lifton the wing. Thiscan becounteracted
in part by having a lifting stabilizer (c.g.
furtheraft) which, with increased speed,
tends to Lift the tail up and thus reduce
lift an the wing. Frank Zaic goes into
much more detall on this in his book
“Circular Airfoil”.

But, many free flight models have a me-
chanical device which changes the angle
of incidence of the stabilizer at the end of
the power portion of the fight. And then
there’s free flight glider competition
where no adjustments for speed are re-
quired. These too though have the cg.
further aft than we B/ C fliers (50-60% of
the average chord for F1A-Nordic glid-
ers and 60-70% for F1C-Piston Engined
with adjustable stabilizer), Why?

This is where | start climbing out the
limb, Ithink thisaftc.g has something to
do with the ability of a circling free flight
maodel’s ability to find and stay in lift. In
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a full size glider with a 25-30% ¢.g. one
feels a thermal by (1) a kick in the pants,
(2} alifting of the tail, and (3) a tendency
of the glider to furn aw m the ther-
mal, We'veseenthis lifting of thetailand
turning away tendency in many R/C
gliderstoo. But, the free flight model lifts
its tail, tightens its turn into a thermal
and tends to straighten its path in sink.

Part of this is because the inner wing is
flying slower than the outer wing and
tends to stall when lift is encountered.,

The other reason can be visualized by
suspending a glider on a string at its c.g.
and moving a fan under it, The tail lifts
up. In a thermal, this happens. The
model speeds up and with free flight
trimming, tightens the turn, The larger
the tail volume (Formula in last letter),
the stranger this tendency is.

The further aft the c.g. is, the stronger
this tendency is.

I'd welcome a better or more mathemati-
cal digeussion, W

Frank's Response
from Frank Zaic
Northridge, California
The purpose or reason for using a large
staband C.C. at 100% on free flight mod-
els was to reduce the lift of the wing
under powerand soenable the full use of
power for vertical climbing,

Thisisaccomplished by having thecurve
path of the model develop a negative
ﬂ.ng’!e ofattack on the wing and a positive
angle on the stab, Under such a condi-
tion, the wing's lift is reduced.

Since most of the model’s flight is ina
circular mode, a curved or circular rela-
tionshipexists between the moving wing
and =till air. Algo, the 100% makes the
arrangement very sensitive to a curved
ar circular path,

Hope this will help. The concept has
been accepted as Thave not received any
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contrary opinion, M

Frank Zaic’s book "Circular Airflow and
Model Aircraft” 1s available from Frank
Zaic, Box 135, Northridge, CA 91328-
0135, He also has a series of year books,
as well. Just send him a stamped return
E:I‘I\-'E]upﬂ in order to obtain his price list.
u

Russ' Response
wofrom Russ Whitford
Milwaukee, Wisconsin
[ am writing to give my input about the
CC question for FF models per April,
1993 issue,

Yes, ff models have the CG rearward to
miake trinuning possible at high and low
spead flight. Can anyone dispute that
the models with the widest speed range
are FFmodels? Consider even an indoor
HL glider or catapult glider. Qutdoor
gas models climb at about 80 MPH and
glide slower than any R/C sailplane.

FF planes can fly witha rearward CG due
to the pre-programmed flight, Climb is
in a right spiral typically and glide in a
left turn. Cross trim prevents a spiral
dive in glide and thrust trim controls
climb, Cross trim is using wash-inin the
left wing panel to counteract left stab tilt
or left rudder. At the higher speeds
generated by spiral dive to the left, the
left wing wash-in rights the plane. The
plane does not zoom up when the wings
are leveled because of the rearward CG.

Extremely low wing loadings allow this
correction to occur with little loss of alti-
tude. Long tail moments and light
weights cause a lot of damping effect
that also aids in stability.

Thickness of the wing airfoil is always
greater than stab airfoil. 1 know this 1s
very important, but will leave the theory
to others. Some older gas designs re-
quire thinner stabs to remain stable us-
ing modern high performance engines,

So, why is a FFer like me reading R/C
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Sonring Digest? FF and R/C soaring are
very complimentary formsof model avia-
tion. The technology, construction and
skillsare similar. Shortageof flying fields
makes B/C soaring much more practi-
cal, Theaesthetics arealso similar, lalso
enjoy sailing. These three passions con-
jure images of peaceful, calny and serene
activities, Not o, lenjoy a screaming FF
climb, fly mostly slope soarers and race
on an ultralight, Kevlar offshare hoal
that will plane at 16 knots. Oh well, there
goes the poctry, B

A Free Flight Enthusiast
Recently, we received a letter from Ralph
Prey. He is the editor for his club’s
newsletter, Salellite, which has a national
distribution to major free flight model-
ers. Ralph says, "I'm ploneering the use
of B/C glider airfoil/construction in
AMA powered free flight models in the
elub Ibelong to.” 1f youare interested in
obtaining more information on this sub-
ject, Ralph's address is 4859 W, 97th 5t.,
Inglewood, CA %0301, W

Free Flight Locator?!

We received s note from Ed Toner,
Howell, Mew [ersey, Hesays, "Here's
anitem that may be of interest for you,
Although designed for locating way-
ward rockets, it 15 small and light
encugh for FF. Price is right, too,
Order the TRANSROC 1™, EST 2237,
£29.99 + 52.25 from FEstes Industries,
PO, Box 277, 1285 H 5L, Penrose, CO
B1240-0277."

The TRANSROC II™ literature says,
“Recovery is casy with this compact,
lightweight sonic tracking and locat-
ing system for model rockets. Theon-
board unit fits inany BT-20 size rocket
or larger and emits a strong locator
tone. The direction and frequency
sensitive hand-held receiver will pin-
paint the sending unit at up to 183
meters (600 foet) range. Includeshead-
set and magnetic compass. Requires
one % vaolt and one & volt (type 2CR1/
AN) battery - not included.”

Evaluating Model Designs
..by Jef Raskin

Eight Cypsy Hill Road

Pacifica, CA USA 94044

Phone: 415-359-8588 Fax: 415-359-9767

An Error In A Previous Article of Mine,
Using Sweep for Roll Stability, and,
Evaluating Flying Quality in General

Semetimes 1 hear from a modeler who
madifies a model and reports improved
performance beyond anything that phys-
fes thinks is possible. Occasionally these
repurts counter known aerodynamic
principles. More often [ will hear that
changing thisor thatdetail makesa plane
"less draggy”, “handie better”, or im-
proves some other parameter. Most of
these judgements are questionable. A
recent exchange of correspondence with
a mixleler on the topic of the tility of
small amounts of sweep to improve the
stability of aerobatic gliders is a good
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example.

Mat Penton, of DeQuincy, Louisiana,
clearly knows his stuff. He wrote to point
out some erroneous advice in my article,
On The Design of Aerobatic Sailplanes,
published here a while ago. I had sug-
gested that Jarger thickness ratio airfoils
at the tip of a strongly tapered wing
might be a cure for excessive tip stalling,
Penton observed correctly that at model
sizes this strategy would probably not
work. Recently, he sent me another de-
lightful letter with some quotes on bath
sidesof theissue, From Lennon, RC Maedel
Airplane Design: "Some methods of im-
proving the lift distribution of tapered
wings are: (among others)... thicker sec-
tions at the wingtips, than at the root.”
From Simons, “Medel Aircraft Aerody-
namics”: "With all tapered wings on
models, the tip chord should err on the
generous side toavoid tip stalling caused
by scale effects and laminar separation.
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The aerofuil section at the tip should be
thinner than at the root, for the same
reason.” And from Anderson, NACA
Report 572: "Improvement [in tip stall
characteristics| conld be obtained by us-
ing thicker sections near the tips.”

Thicker? Thinner? Thicker? OK, time
to do my homework. Thicker sechions
generally stall at higher angles of attack
than do thinner sections, and their stall
tends to be more gradual, But blunt-nose
sections alsc tend to stall at higher angles
ofattackthan pointyones. Also, at higher
Rethestallusually comesathigherangles
of attack (but not always: see the SD8020
in Soartech B), For non-flapped sections
atmaodel sailplane speeds, measured stall
angles vary between 9 and 12 degrees,
Thinner sections are more efficient at
lower Ke. We have trends in all direc-
tioms,

[fthe taper ratio is 5 (tip hall the chord
of the roat) the tip is flying at an Re half
of that at the root. For many sailplanes, it
turns out that the decrease in efficlency
due to the lower Re at the tip can mone
than wipe out the advantage of taper in
decreasing induced drag, A rectangular
wing might be more efficient than a ta-
pered one! After looking al the numbers
| have come to the conclusion that there
is no general answer to this question. The
results are 50 harrow that it depends on
the speed and size of the aircraft and the
particularairfoils used, Theanswers may
be different for the same plane if it is
flying slowly or quickly; this is an issue
which must be decided for each case
individually.,

Penton reported that in his powered
acrobatic models, a bit of sweep made
them fly more stably, And thisbrings me
to my main subject: it is usually impos-
sible to know if a small change makes a
difference. But first, consider the friendly
dispute in which Penton and | were en-
gaged. We know that too much sweep
will cause yaw-roll coupling, that is the
plane will roll with application of rud-
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der. In fact, some of my sharply swept
deltas will do a very nice axial-looking
roll with rudder only. On the other ex:
treme, the no-sweep Anabats just Hy
somewhat sideways without relling (or
pitching, for that matter) when you ap-
ply rudder. The effect, at extremes, is
clear.

But how about a small amount of
sweep, say 8 to 10 degrees? Penton re-
ports no observable yaw-roll coupling,
which accords with my own experience,
But he claims increased stability with
such an arrangement whereas 1 argue
that if there isn't enough sweep to cause
noticeable roll with yaw, there isn't
enough sweep to give noticeable roll sta-
bility. Sweep can provide roll stability
dueto yaw-roll coupling: picture a plane
that is slightly rolled to the right. The
lateral center of pressure (of the fuse-
lage) is behind the center of gravity. The
vertical fin is there to guarantee this con-
dition. Thus the plane's nose is yawed by
gravity to the right and the plane side-
slips down and right, But the right wing,
due to sweep, is effectively longer than
the left wing, and gencrates more lift,
causing the plane torollto the left. Asthe
wings return to level, the longitudinal
stability of the aircraft brings the nose
up. Thus you can achieve roll stability
without dihedral, useful in a plane de-
signed for inverted flight wheredihedral
becomes destabilizing anhedral,

My straight-winged Anabats seem
quite stable and will fly, hands-off, for 5
seconds ormaore (sometimes much more)
depending on wind conditions. Surpris-
ingly, a measure of roll stability comes
free, without either dihedral or sweep,
toany plane that is stable in pitch. Just as
explained above, a slipping plane will
turn into the slip due to the action of the
fin, turning the roll angle into a pitch
angle. The longitudinal stability of the
craft will then bring up the nose, thus
eliminating some of the roll. If the plane
turns through 90 degrees, all the roll will
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havebeen eliminated. This is why an all-
aut aerobatic sailplane with no sweep or
dihedral can still be easy to fly: it is
absolutely stable in yaw, reasonably
stable in pitch, and has something going
for itin roll, too. Tf you don’t believe this,
make a little balsa glider with no dihe-
dral or sweep, six degrees or so of wing
incidence, and an adequate fin, It will fly
stably once you find the nght amount of
nose weight.

Now that we have the theory down,
how does this stuff work out in practice?
Is Penton right that 8 degrees of sweep
improves stability without introducing
yaw-roll coupling? One part is easy to
test: you observe if planes roll when you
apply rudder. Neither of us have de-
tected any roll (with the plane going
horizontally or vertically) with sweeps
up to 10 degrees on our particular air-
craft. So we are satisfied on that score.
Thisisanall-or-nothing test. Either you—
ur, mare importantly, the judges at the
aerobatics contest—can see theplane roll
or not, Stability is a different matter. As
wehaveseen, almost every well-designed
sailplaneis moreor less stable in all three
axes. Stability is a matter of degree.
Penton claims he sees an effect, [ do not.
This may be due to something as simple
as the fact we are flying different planes
and wearebothright for our own planes.
It is not worth discussing this matter
further, bul let us ask instead if we have
any way of detecting slight performance
differences at all, Do those fancy wing
tips help performance? Does this fin
shape or that work better? Can we tell?

Theanswer for most of these questions
is “probably not.” Human beings are
notoriously subjective, even whan they
archonestand well-intentioned, The his-
tory of science is littered with uninten-
tional subjective tilts. One famous ex-
ample was a noted professor who was
studying brain sizes in different human
races many decades ago. To be objective
he filled the cranial cavities of skulls with
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lead shotand then measured theincrease
i weight. Sure enough, he found that his
race had slightly larger brains. A repeti-
tion of the experiment years later, done
with proper controls, showed no such
difference. Why? The scientist knew
which skull was which. When you fill an
irregular shape with lead shot the point
at which you stop is not precisely de
fined. If he was, subconsciously, just a bit
more gencrous with the filling of some
skulls, if he shook them a bit harder
while getting the shot to settle so he
could add thelast pieces, ifhe judged the
seale to read closer (o the “9” than the
"B"when the pointer was aboul halfway
between, and made other cloze calls in
the direction of his expected results, he
could casily have reached the results he
did. And his notes indicate this kind of
unconscious bias,

Many important experiments are done
“double blind” 1o climinate this kind of
problem. A double blind experiment is
ane where the people doing the experi-
ment don’t know which case they are
dealing with. In comparative lesting of
twordrigs, the experimenters thomselves
don'tknow which drug is being given to
each patient, sothey are working “blind "
On the other end, the people evaluating
theeffectsof the drugs don’t know which
patient got which drug. That's the other
blindness, Only after all the evaluations
arecompleted is the code broken and the
experimenters find out who got which
drug,

In testing stereo equipment 1 ran into
the same phenomenon, I'd set upan “A-
B switch so that listeners could learn
which of two amplifiers they preferred, |
quickly learned that you had to make the
loudness exactly equal or people would
tend to choose the slightly louder
one, That taken care of with a sound -level
meter, | found that people preferred the
one they previously had decided was
better (based on advertising, price, ree-

ommendations, or whatever.) But |
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couldn’t hear the differences they said
they could.
[ eidn’t think my listening was defec-
tive so | set up an A-B-X systom with a
three-way switch and chose a number of
amplifiers that 1 thought sounded the
same, For each experiment, and without
telling me which was which (so that |
couldn’t bias the experiment), a friend
hooked one amplifier to two of the posi-
tions and the other to the third. If the
listener insisted on knowing which was
which, I randeomly assigned three brand
or model names to the three positions.
Most listeners could hear differences
between what they thought were three
different amplifiers, and it became clear
that their preferences were random, Au-
diophiles who swore by tube vs, transis-
toramplifiers couldn’t pick one from the
other, and if misinformed about which
was which would choose the wrong kind.
It was quite amazing and [ proved that
for the most part there is nodifferencein
thesound of various poweramps, cables,
and many other components, in spite of
intenseadvertising that claims otherwise,
Sa what happens when we take our
latest modification to the flying field and
try itout? We have worked hard and we
think that the mod is an improvement
(otherwise we wouldn't have doneit), So
up goes the plane and, sure enough, it
usually flies a bit better, But maost of the
time we are just fooling ourselves. This is
the worst possible test, We are the pilot
and the evaluator—this 1=n't even a
single-blind experiment, Then, too, we
usually don't have the unmodified plane
to compare it with for A-B testing (no
chance for A-B-X testing here) so weare
comparing the present flying qualities to
a memory, Memories are notorivusly
unreliable for this kind of thing, even if
you've been taking notes, as many ex-
periments have shown {there are whole
books on the subject of how wrong even
apparently clear memories can be),
So-called objective measures can be
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misleading. For example, does your new
plane thermal better than the old one?
Take them both out to the field and mea-
sune times aloft. Use an accurate, objec-
tive, and incorruptible stopwatch. But
were the thermals identical for the tests?
Did you make the extra effort to ride that
little bubble at 20 feet altitude for a few
circles (and an extra 25 scconds) with the
new one while you just unconsciously
gave up and landed the old one "know-
ing” iteouldntuse sucha small thermal?
Letting some other pilot do the testing is
better, so long as he or she doesn’t know
what you've done or why, though usu-
ally the differences are visible and the
other pilot will have some preference.
Using two pllots in the same air alsa
doesn’t work, A less experienced flier
and [ fly identical ARFelectric sailplanes,
We do simultancous launches in infor-
mal duration contests. [ always win (up
to now, but he's getting better...). If we
switch planes L still put up longer flights.
1f we didn't switch planes many people
would conclude that my plane was bet-
ter,

This is why I discount by 95% almosl
everything 1 read about novel ways to
sightly improve performance. Into this
category goes most information about
choices between similar airfoils, small
changes in wing planform, wing tip
shapes, stabilator vs. stabilizer and el-
evator, round or square fuselage cross-
sections, and much else. | guarantee you
this: many madificalions to model planes
make such small differences in fying
qualities that [ can’t tell, you can't tell,
and most of those whao claim they can tell
can't tell either.

The bottom line is that 1 don’t know
who (f either of us) is right about the
stabilizing effects of small amounts of
sweep, and there is no easy way to find
vut. And don’t write with your experi-
ences on the subject unless you have
some non-subjective way to prove your
point! @
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wby Graham Woaods
Hertfordshire, England

[upiter had risen in the east starting its
195 day journey across eur night sky so
it must have been a Sunday in Novem-
ber, Winter was surely on its way. Twas
one of those days when an almost lifeless
Sun strobes hypnotically through the
avenues of trees on the way to the slope
and the scent of woodsmoke from dis-
tant autumn bonfires fills the air.

On the hill, heavy air arrived from the
west, [t was quite flyable but as the Sun
began toset, thedampcold penetrated to
the very bone. The air temperature
reached dew point - moisture condensed
onusand ourmodels. Onelast flightand
Greg Lewis flew his Ellipse spiritedly
(let's say), we didn’t take much notice as
we stood chewing the fat but when he
landed something odd had happened to
hizmodel. Some of the condensation had
disappeared from thesurface of the wings
of his model, I've noticed this before but
this time | had a camera with me and
took this photograph (next page) and

that's why Lam writing this piece-T hope
you can see the effect on this fascinating
photograph. 5o why did ithappen? Have
you seen this effect before?

I'm not really into aerodynamics at all
bt theory has it that a ‘bubble’ of stag-
nant aircan form on thetop surface of the
wing under certain conditions. Laminar
flow breaks near the leading edge and
reattachesitself asturbulent flow towards
the trailing edge. These conditions are
factors to do with the wing section itself,
itsangleofattackand the Reynolds’ num-
bers at which the wing is operating. A
bubble is more likely to form when the
model is flying slowly (a low wing Re
number) than when flying fast, The ef

Jectistomakethe wing appearthicker
to oncoming air than it really 15 and
therefore increase its drag.

The Eilipse is no slouch and likes to be
flown fast; on this particular day it was
being flown fast by Greg at low lift coef-
ficients, nut just cruising around at best
glideor high C_ values. Using data from
the PS-Soar! program | prepared the table
and glide polar for the Elffpse and you
can see that this model always operates
at Reynolds’ numbers above 125,000,
probably closer to 200,004,

Still using the same soaring program |
had a look at the C)/Cy4 curves for the
RG15 (from the Princeton Wind Tunnel
Test Data), see screen shot. Looking at
these measured (not theoretical) curves

Alrflow

Laminar Flow breaks away

'Bubble' of stagnant air

Air reattaches IES turbulent flow | i'
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'ELLIPSE' Glide Polar
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'Ellipse’ Glide Polar RG15 (8.93%)
Coefficient of Lift | SinkSpeed | Flying Speed | Revnolds' number
€, (o umits) {osec) [misec) (full eherd) {(no unita)
0l 3255 27.178 L h AT B A
02 1.241 1% 508 TR B04
0.3 0,762 |5 S0
04 0.582 13 428
0.5 0.503 12.011
0.6 0.46 L EGS
07 1430 B 10,151
(£} 3 0433 9404
09 0442 §.953

of lift and drag, at Re 200,000 and above
there appears to be no evidence of the
increase in drag associated with abubble
on the upper surface. On the other hand,
the curve for an Re of 99,600 does show
the characteristic kink associated with
bubbles on the upper and lower surfaces
of the wing. So why could thisbe whena
bubble appears to bethere? Any sugges-
tions? Maybe I'm not understanding the
graphs properly, (As]said asrodynam-
ics is not my best subject.) Perhaps the
change in the appearance of moisture on
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the wings' upper surface was nothing to
do with a bubble al all.

It was suggested that since the wing is
hollow, and the ailerons filled with
Ruhacell, this had something to do with
the condensation effect. But then this
doesn’t explain the actual pattern of the
condensation shown in my drawing for
clarity. The way the condensation scems
to vary with the chord - as does the wing
Re number. Ancther alternative is that
the section 1s not an accurate RG15 sec-
tion, Maybethereisa smaller bubble that
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moves back and forth depending on the
smull changes in angle of attack? Closer
scrutiny of the photograph also shows
other arvas of the wings’ surface that are
free from condensation. These are:
around the tape join of the main and tip
panels, the wing surface
above the fuselage and the
surface of the wing immedi-
ately in front of the exposed
flap clevises,

What could this mean? If,
indead, the observed phe-
nemena tes one of these up-
persurfacedrag bubbles, per-
haps weought to rethink our
ideas about upper surface
turbulators only being advis-
able for improvement low

spead performance. To oper-

ate at an Re of 200,000 the El-
lipse has to fly at just over 30
mph, something it must have
beendoing formost of thetime,
IA recent visittoone slopeby a
military policeman with a ra-
dar gun revealed that speeds
of 50 mph are commonplace
on the slope with dive speeds
from altitude vasily exceeding
100 mph, sometimes touching
120 mph).

Idontknow theanswer; per-
haps there is another explanation of the
phenomenon that hasn't occurred to me.
Any answers?

| PC-Soar Program by LIM
Associates W

Just in case the photograph
does not reproduce well - the
shaded areas represent
condensation on the wing.
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("M TELLIN' Y&
FENTON, I'VE
GOT THIS

“THERMAL”
THING
SOLVED!
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R/C Soaring Resources |

Doyouheld seminarsand workshops? Would
you lke to be included as a contact to answer
questions an soaring sites or contests in your
area? If so, please contact RS0, Our address
and telephone numbers are on page 1,

L ‘Seminars & Workshops |

Fresinstruction for beginners on conatruction
and flight technlques. Friday & week-ends
(Excluding contest days) Bob Painman, 3274
Kathieen S, San Jose, Califormia, $5124; (408)
377-2115.

California Composite Seminars - We want to
help you build better! Bring your projectand
lit us help you with it Thirty [ve dollars for
a six hour plus Composite Technician lesson
includeslunch! Two peaple minimum, please.
Great mountain flying all year round! Clubs?
W travel, boo! Please call (805) 822-7994 and

Contasts & Sonting Groups |

Arizona Southern  Arizona  Glider
Enthusiasts, Burt Kline (contact), 2642 W, Ca
Puclilis, Tuoson, Arizonma 85745 ULS.A., (602)
BE2-4083. SAGE welcaomes all level of ﬂyurﬂ!

California - California Slope Racers, John
Dworak, 1638 Farringdon Court, San Jose,
California 95127 115 AL, (408} 2594205,

California - Northern Califormia Soaring
League, Mike Clancy (President), 2018 FEl
Dorado Ct, Novato, California 84947 LS A,
{415} 897-2917

Canada - Southem Ontario Clider Group,
“Wings” Program, dedicated instructors, Fred
Freeman (416) 627-4020 or David Woodhouse
(519 521-4346,

lowa - Eastern lowa Scarlng Soclety (lowa,
Mlineis, Wisconsin, Minnesota), Bob Baker
(Editor), 1408 62nd 5., Des Moines, LA 50311
LS4, (515) 2775258,

’lsk for Scott Metze,

" Reference Material |
Madison Area Radie antrol qnclct!.r
(MARCS) Natinnal Sailplane Sympesiym
Proceedings, 2 day conference, on the subject
and direction of soaring. 1983 for 7,00, 1984
for §7.00, 1985 for $8.00, 1986 for $8.00, 1987
foor 9000, V988 for 5900, 1989 for 1000, 1992
for S12.00. Delivery in US.A. is 3300 per
copy. Outside U.S.A, is 56,00 per copy. Setat
&sent UPSin US.A. for $75.00, outside ULS.A
for #8000, Last 4 (1987-1992) in USA. is
5450, outslde is $50.0). Allan Scddmore,
5’.1]3 I.J‘ﬂrsetl: Dr ?Eladi&mx. Wi 53711,

Kansas - Wichits Area Soaring Association,
Pan McCleave (Contact), 11621 Nantucket,
Wichita, Kansas 67212 ULS.A., (316) 721-50647.
Maryland - Balimore Arva Soaring Society,
Al DeRenzia (Pregident), 5008 Wetheredsville
Road, Baltimore, Maryland 21207 U 5.A., (410)
4480506,

Mevada - Las Vegas Soaring Club, Steven
Smith (President), 6978 Starwood U, Las
Vegas, Nevada 89117 US.A,, (702) §73-9501,

!: ,,,,,,,,,,,,,,,,,,,,,,, CRPR I

BBS: Sinpe Tech Southern California;
(310) B&60924, B-N-1

BBS: South Bay Soaring Socicty, Morth-
ern California; (408) 281-4895, 8-N-1
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Morthwest Soaring Soclety (Uregon,
Washington, ldaho, Montana, Alaska, British
Columbia, Alberta), Roger Broodlove (Editor),
G650 5 W, Wisteria I, Beavertom, OR 97005
LLE.A,, (303) t46-1695 (H) (500) 297-7691 (O

Texas - Texas Soaring Conference (Texas,
Oklabhoma, MNew Mexica, Loulsiana,
Arkansag), Gordon Jones (Contact), 214
Sunflower Drive, Garlanid, Texas 7M1 USA.,

(214) 8408116,

Utah (US.A) - Intermountain Silent Flyers
(IMSF), Bob Harman {contact), (B01) 57 1-64006...
"Come Fly With Uel”

Washington - Sealtle Area Soaring Soclety,
Waid Reynolds (Editor), 12448 83rd Avenue
South, Seattle, Washington 98178 LL3.A., (206)
709,

R/C Soaring Digest

F3B/USA = F3F/USA

RO Sacruami Teoimicarl JourNAL

FaR/USA is a Bl-manthly publication dedi-
cated to the sports of F3B and FIF, The
pournal is ntended for the beginming as well
ag experienced  mulli-task soaring enthusi-
ast. Articles cover a wide variety of areas
including: technical data issues, description
of techndgues, and articles written by and
about the tap peaple in the sports.

Subgeriptlon Rates: 512 per year (6 issues)
For More Info Write: FIR/USA,

87 172 N. Cataling, Pasadena, CA 91106

The Loagus of -Jdi/

Sitent Flight (LSF} is an intemational fra-
larnity of RC Scaring pilots who have
samed the right to becoma members by
achwving specific goals in soaring llight,
There are no dues, Onde you qualify for
membership you ara in for lile.

The LSF program consistz ol live
“Achisvamenl Levels”, Thesa lavals con-
lain spacilic soaring tasks lobe completed
priar fo advancamant fo the next lavel,
League of Silent Flight
10173 51, Joa Rd,
Ft. Wayna, IN 46835

T.W.IT.T.
(The Wing Is The Thing]

T.W.LT.T. is an organization of engi-
neers, scientists, pilots, sailplane en-
thusiasts, model builders and many
other persons having an interest in
fying wing/tailless aireraft technol-
ogy. Write to TW.LT.T., P.O, Box
20430, El Cajon, CA 92021 to find out
how you can participate.

Send SASE for membership applica-
tion and flyer; “What is TW.LT.T”
or, send $2.00 for full information
package including one back issue of
our newsletter, postpaid. Full mem-
bershipis$15.00 per yearand includes
twelve issues of the newsletter, Back
issues of newsletter are $.75 each,
postpaid,

Yo aee Wvied 1o i tha
MATIONAL SOARING SOCIETY

« CFFICIAL AMA BDARING "SPECIAL INTEREST
GROUR

« YEARLY NS5 “S0AR-H" TOUHHAMENTS

«HATIONWIDE “EXCELLENCE AWARDE PROGRAM™

« EXCELLENT BLMONTHLY HEWSLETTER

« WSS FULLY SUPPORTS THE FaB SOARING TEAM &
LSF SOARING PROGRAM

« W53 15 INVOLYED IN THE CRGANIZATION AMD
OVERSEEING OF THESOARING POSITION OF AMA
HATS (HCLUDING AWARDS BANGUET)

« YEARLY DUES ARE$15U 54 AND $20OVERSEAS
[BPECLAL FAMILY RATES)

+ H2S OFFICERS ARE FROM ALL 11 DISTRICTS

Fer Infoimation, Contect:
NE3 Becretiry Troswund
Robearl Massmann
282 Jodie Lane
Wilmington, OH 45177

(513) 382-4612

The Vintage Sailplane
Association
V5A is a very dedicated gronp of soaring
enthuziasts who are kegping our gliding
history and heritage alive by bullding,
restoring and flying military and civilian
gliders from the past, some more than
fifty years old. Several vintage plider
meets are held each year. Members in-
clude modellers, pilot veterans, aviation
historians and other aviation enthusiasts
from all continents of the world. V54
publishes the quarterly magazine
BUNGEE CORD, Sampleissue$l.-. Mem-
bership $10.- per year. Formoreinforma-

tion write:
Vintage Sallplane Assoclation
Route 1, Box 238
Lovettaville, VA 22080
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Southern California

1003
Northwest Championship
Soaring Tournament

Northwest September 18& 19
Soarng Fugene Oregon
SocCiety

+ | /2 days qualifying rounds
+ /2 day final flyoffs

+ leaim competition

CD-Tom Culmsee, (503) 6674532
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“Gonzoklahoma”
by D.O. Darnell
Tulsa, Oklahoma

The following took place in Yukon, Okla-
homa at the Sherry Sod Farm, and it is
with utter dispatch, fellow sportsmen,
that | feel compelled to write you out
there is Soarville with the latest flash
from Prarieland.

DO “Wow, that 2M Duck launches
high-er than about anything ['ve seen!
Little bugger's ballistic... Troy designed
‘em that way.. Full-throttle winching
and just sling that puppy harder and
higher than anyone else!’ Maybe a hun-
dred feet higher!”

Texas Tom: “Yer full of it, DO, Lean out-
launch that quacker any day with my
Mariah! Why, that ain’t nuttin! Hell,
can do better than that in my sleep!”

DO "You're just gettin’ old and senile
and anyway, you can’t even seethat high
anymore... what's mone, and (sputter)...
I'back that up with money, That Duck’l
waste the Mariah!”

Tom: “Thaven't gotany money anymore
s0 [ won't bet {ha, ha, chuckle, chuckle),

but ['m still right, anyway. Anyway,
how'd ya prove it?"

DO “Ahem! (seratching back of head)
Well, neither have 1, but you've got to
admit that it's an interesting argument,
anyway. Nes, Paw?”

The argument Hien becomes a bil less subjec-
tive suddenly wandering inlo [he realm of
gemutinely interesting.  low could you
measure the apogee of a typical launch?
I know that there are range finding de-
vices and | know that there are pocket
calculators with built-in trig functons so
that a sight-and-dangle-the-angle ap-
proach could work... Maybe a Cassio
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watch? But how, with say accuracy
within a meter, can you do il with gen-
erﬂilyavaiLahhl.,{nexpenniuahardwam?
Additionally, there is a potential for a
new event: LAUNCHING! Well, most
contests you gotonowadays are LAND-
ING contests arent they? Makes sense
tome! Have launching contests.

O.K, some of you whiz kids out there!
Submit some ideas on how to do the
measuring. At least, let's start some
dialogue (in RCSD, of course), and chew
on it a bit. It would be more fun than
golf and cheaper than F3B.

More Later? B

12TH Annual
LAST FLING OF SUMMER
Cotober 16 & 17
Blue Springs Sod Farm
(160 Beautiful Acresl)
SE of Broken Arrow, Oklahoma
Expert & Sportsman
2 Meter & Unlimited
AMA Llcense/Gold Stickers Req,
Rahm 12 Vall Winches & E-Z
Mechanical Retrievers
Awards, Raffle, & Prizes
BBQ Sat. Nite Included in Entry Fee
Restrooms on Site

Entry Fes: $25.00
For both classes both days
Contact: Sandy Hay (C.D.)
(918) 665-8089 Home
{318) 838-9961 Wark

Please Iry to pre-ragister by
Cctober 11 1o avoid any contest dalay!
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Schedule of SBpecial Eventa

et 31 :/Lady Special Cirlandw, FL Ed White
Buzzards {407) 3211863
Mov. 7 610, 612 DEAF [allas, TX Jack Hamiltan
[allas Electric Adrcraft Flyers (214} 3484664
Now, 13 TPC 607 CL Slope Bace Southern CA Charlie Richardson
' {619) 630-8775
Maov. 14 Task T Triathalon [Mallas, TX Chuck Fisher
(214) 2702534
Nov. 28 TULSOAR Tulsa, OK Droug Drullinger
Fun Fly (918) B38-0282
Mo, 20 2M, Open San Antondo, TX Cene Warner
(210) 732-3101
Mov, 20/24  Slope & Thermal Southerm CA Seolt Condon
Scale Fun Fly (619) 471-2453
Mo, 21 Sth Annual MASS Mernphis, T Mike Kelly
Turkey Shoot 901 7o6-9410
Nov. 26-28 Variety Crlando, FL Cy Baylor
Buzzards (417} 699-B750
Dec. 26 TULEOAR Tulsa, (K Corey Gilstrap
Fun Fly (918} 455-5490

** For more information about the Inland Empire Soaring Society, contact Al Lies, 1321 5.
Rotchiord Rd., Veradale, WA 99037,

o Additional information on the contests listed In Burope is available from SOAREK, a
British publication. |ack Sile, Editor, telephone 0449-675190 Suffolk, England.

The Texas Stale Scaring Championship
—

September 18 & 19 1993 TNT 93
Dallas, Texas

9th Annual Texas National Tournament
Task - Thermal Duration 3,5,7,9,11 w/FAI Landing

CLASSES: AWARDS:

2 Meter -Saturday 1-5th place Sportsman & Expert
Open - Sunday 1-3rd place Novice & Junior

Junior, Novice Overall Winner
Sporisman, Expert
INFORMATION: Henry Bostick (214) 279-8337

5517 Hidalgo Courl
Garland, Texas 75043

Sponsored by

The Soaring League of North Texas
Pre-regisiralon requesiad. AMA Sancloned

Date Event Location Contact
Sept. 9-12 World Cup Ceechoslovakia
Sept. 11 TPG &0" CL Slope Race Southern California Charlle Richardson
(519) 630-8775
Sept. 11-12 Mastors of Soaring Temperence, M| Art Slagle
(Sponsored by Weak Signals) (313) 477-2228 Fve.
Sept. 11-12 CASA Thermal - Gaithersburg, MD George Frechette
11th Anmial (301) 2995268
Sept. 18 H/L San Antonio, TX Jerry Caldwell
(210) 438-4077
Sept. 18-19 TNT Dallas, TX Henry Bostick
Tewas Mattonal Towrnament (214) 2798337
Sept. 18-19 S1G/EIS5 Clider Blakesburg, [A Jim Parter
Contest - Third Annual (Antique Airfield) (B00) 524-7R05
Sept 18-19 Cross Country California Valley, CA  Scott Tooher
CSR (3100 3234304
Sept. 18-19 Morthwest Champion-  Eugene, OR Tom Culmses
ghip Soaring Toumament (803 pAT7-4532
Sept. 19 F3B Dayton, OH Bob Massman
DARTS (513) 3324512
Sept. 25 Hand Launch Contest  Poway Flight Seott Condon
Center, CA (B19) 471-2453
Sept. 2526  2M & Unlimited Orlando, FL Cy Baylor
Buzzards (4(T7) 699-8750
Sept. 26 Uplimited Thermal — Kirkville, NY [ave Zintack
AMA Regional {Syracuse, NY) (315} 656-71003
Sept. 26 TULSOAR Tulen, OF Terry Bryant
Fun Fly (918) 482.5817
Sept. 26/ Oct. 3 2M Festal Everywhera Steen Hoe] Rasmussen
Drenmark - Details in HCS1Y, “Soaring Site”, June 1993
Oct. 2-3 20th Annual CVRC Visalia, CA Jerry Fox
Fall Soaring Festival (208) 733-8091
Oct. 2-3 Annual DEAF Dallas, TX Frank Korman
Fun Fly - Electric (214) 210393
Oct. 23 85 Pumpkin Fly Cincinnati, OH Bob Lester
(513) 2323117
Ot 9 Team Thermal Paramount Ranch, CA  Mike Reagan
Duration Contest - T.0.5.5, - First Annual (BU5) 529-5513
Oct. 910 Sth Annual MASS Memphis, TM Bob Sowder
Fall Searing Tournament (901} 757-55345
Oct, 10 Annual Dual Dallas, TX Tim Truitt
Elimination {214) J48-2929
et 16 Open San Antonio, TX Jerry Caldwell
_ (210) 4384007
et 16 TULSOAKR 12th Tuilsa, OF Sandy Hay
Last Fling of Summer {918} H65-ROGY
Oct. 16-17 M & Unlimited Mormiston, FL Bob Wargo
Pelicans (813) 938-6582
Oct. 18-17 Fall Speed Festival Southern CA Steve Condon
Husted by Torrey Pines Park - CS.R. Unlimited / TPG 607 class (£19) 5654361
et 17 TULSOAR Tulsa, OK Perry Gilstrap
2M & Unlimited {918} 455-5490
Oct. 24 TULSOAR Tulsa, OK Mike Stephenson
Fumn Fly (918) 445-3002
Page 50 R/C Socaring Digest

September 1803 Page 51



19th Annual TANGERINE

SOARING <&

CHAMPIONSHIPS

"ORLANDO, FLA

Nov. 29 - Dec. 1, 1991

Scale /| Two—Meter |/ Unlimited Classes
Awards through 5th
Pre—registration preferred

Call or Write:

Jim Smith
4125 Summerwood Ave.
Orlando, FL 32812

(407) 851-0679
An Orlando Buzzards Thanksgiving Holiday

R/C Soaring Spectacle!
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Types of Advertiaing
Busincas
Business acdvertising issubject to the full rates.
Classified
Classificd nds are free of charge to subscribers
and are printed on a space permitting basis
provided the ad is personal n nature and
does not refer to a business enterprise, Clas-
sifiied ads that pefor W o business enterprise
are charged $5.00 per month and are Wmited
to a maximum of 40 wards,

Clubs & Noo-Profit Organizations
Clubs & Non-Profit organizations are not
charged for ads where it is deemed that all
readers benefit from the information. Where
only a small geographical area benefit, these
adsare charged at 1/2 priceand are subject to
space permittng basis, (Ady, on s space per-
mitting basis, are i on a first come basis.)

Deadlines
The deadline for receiving advertising mate-
rial is the Sth day of the pror menth. (Ex-
ample: If you wish to place an ad in the March
issueg, it must be received by February Sth.)
There arealways exceptions to the rule and, If
the ad canmot meet the deadline, please con-
tact RCST to negotiate an extension.
Advertiaing Guidelines

* The publisher retains the right to refuse

any adverbisement for any reason,
= All rates are subject to change.
* All wdvertisements are the responsibility
of the advertiser. The adverliser assumes
the respansibility for any claims thatmight
arise against the publisher,
An advertiser's copy will be provided via
15t elass mail to each advertiser of RCSD
where the full advertising rates are paid
and current, (Excludes classified.)
Ad Rates Effective December 1, 1990

(Cost/month based on 4 of ads ina year)
Ad Size 1X 33X 6X 12X
1/8pg  $15 $14 $13 512
1/4pg 330 S28 526 522
1/3pg %40 838 35§30
1/2pg %60 856 %52 @45
1pg  $120 §$112 §14 §80
Notes

RCED has neither the staff or the faciliies to
investigate advertising clalms. However,
we would hope that any subscriber would
fre] free bo contact us bnmoediately if they
are unable to resolve any lssues they may
have with any advertiser,
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Advertiser Index -
4
64 Aerospace Composite Products o
65 Agnew Model Products =
&1 AMAID MFG. Model Products E
63 Anderson, Chuck
od B Streamdines
62  Composite Structures Technology
60,71 CR. Aircraft Models
63 D& D Specialtics
55 Dave's Wood Products
iz el Technical Service
69  Dodgson [lesigns
61  Fabrico, Inc,
28 FEH Enterprises
73 Creco Technologies
61 Kennedy Composites
77 Layne/Urwyler
58 Leviw Dhsign
68 LIM Associates
72 Melean Models
55 Mike's Models
54 Model Construction Videos
70 Michola Research
66 Oakland Model Academy
61 KA Cores
60  EnE Products
71 Sanders, Ene (CompuFuil)
67 Scolt's Models
58 Silent Flight
74,75 Slegers International
62 Soaring Specialtics
69 Soaring Stulf
35 Squires, Dave
58  Taucom
72 Tekow: The Cenber of Design
76 THWR Technical Ine,
3% Viking Models, LL5.A.
63 V5 Sailplanes NW Ine.
65 Windspivl Models
His, 70 Wright Manufacturing Co.
59 Zatloka, George
Do You Need Help With Ad Copy?
For help with ad design & typesetting,
cantact;
Barry Kurath
105 NE, Blst #12
Partland, OR %7213
(503) 3e-4067
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Classified Advertising Policy

Classified ads are free of charge tosu bscribers
provided thie el is personal in nature and docs
not refer to a business enterprise. Classifiod
ads that refer to a business enterprise are
charged $5.00 per mooth and are lnited o a
maximm of 40 words. The deadline for
receiving advertising material s the Sth day
of the month, (Example; If you wish to place
an ad in the March issue, it must be neceived
by February Sth.) RCSD has netther the facili-
Hes or the steff to investigate adverbsing
claims. However, please notify RCSD il any
mistepresentation oocrs,

Personal ads ane run for one month and ane
then deleted anh‘.-marlr;lllj.r. Howewsr, if ol
haveitems that might be hard to sall, you may
run the ad for tm months consecutivel

F.,“vﬁvMMyJL e e

e i LTE ]

-.3-'-. e

DONTYOUHAVEENOUGHTROPHIES??
e ATTN: CONTEST DIRECTORSIN
Award your winners w/shirts, caps, jackets,
bags, individualized w/soreen art {ind, place
& class). Designesd by fineartistand past Matl
Champion, Tom Jones. Golfshirts fram $20.00,
T's from S10L0. For more info. send 5.AS.E,
to: Zoomit Creations, 16 5 Woodstock Cir,
The Woodlands, TX 77381; (713) 363-3354.
SAILPLANE PERFORMAMCE ESTIMA-
TION easily done on your computer, Soft-
wiare comtains wicde selection of airfoll data,
calailates polar curves and performance sum-
mary. Hequires IBM I'C, XT, or AT, Speclfy
floppy disk size and density, Price: 53, or
info, $1 + SASE to; Pete Steinmeyer, PO Box
67, Arvada, CO80001-0067,

SCOUT G/ 72" span, R/C sailplane kit
designed for the traveling flier. Components
packinto " 5 8" % 22" kit box, Limited avail-
ability. Price: $26,00, Shipping: $2.00. Frank
Zaie, Box 135, Narthridge, CA 913280135,

CARBON FIBER, 100 f1, 12k tow ... $9.95 plus
5200 shipping and handling. (For informa-
tion, send SASE] DISCOUNT COMPOS
ITES, P.O. Box 9, Bountiful, UT 84011-0096,

i wanted

WINDSOMNG or PIXY kits, cheap! George
Voss 405-692- 1122 E or 405-736-4452 D. Okla.
Krick scale satlplane kit, for DFS RETHER, ur
MIMNIMOA, or a souree for Krick kits, or pre
4rs sallplane kits from other suppliers. [ill
Scott, 12567 SE River Rd. 5231, Milwoubee,
Orepon 97222; (300) 786-7114.
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[ vorsue vemoma |
NS SPARROW elaper, SDE000 airfoil, pre
shoeted wings & stabs from mfg., NIB.
$150.00. Call Drarrcll at (602) 641-1243 AZ.

PROTECH Smart Charger, Mod 709 auto
peak/autodischarge, NIB, never used... 535.00;
MNSP heavy duty high start, 1007 tubing, 400'
nylon line w/parachute, on reel, excellent
comdibon... $50.00. FPD. Roy Smith at (707)
270-0241; PO, Box 219, Kelseyville, CA 95451,

12 voll winch, uses Model Builder frame, Rahm
atyle brake, includes ol electronics & line,
RTF.. $275.00 + S5&H; IFD E-Z Retriever,
works like a spinning reel, all electronics &
line, RTF... $300.00 +5&H; GRAND ESPIRIT,
RTF... 515000 + S&H; Marks Models
SEMSOAR, 1177 straight wing with flaps/
aflerons, KTF., $I000K + S&1; Dodgson
CAMANO, needs work... 56000 + S&H; Cliff
Hanger F-20... 545.00 ARF + 5&H; BOUNTY
HUNTER fust & cores with spar wood... $75.00
+ S&11 Coorge Vioss (405) 692-1122 Eve. ur
(405) F36-4492 Days Oklahoma

Multiples DC-600, MIR.. $325.00 or trade for
HOBIE HAWK NIB. Contact [im Eeading at
(6193 3711791 or (B19) 292-5454 5. Calif.

1/4 Seale Jantar-1 all composite comstruction,
foam plass balsa sandwiched wings and stab,
includes [R servos, retractable gear, and wing
bag.., $600; 1/4 scale Salto, all comnprosite
conatruction, show quality WK% zcale includ-
ing spoilers, ailleron linkages, cockpit, and
landing gear, never flown! Wing Bag in-
cluded. . $1000 174 scale DC-500 kit, Mult-
Plex in the original bo, first class kit with pre-
sheeted obechi wingsand stab.. 5600, A Slope
Seale kit, 'S5 Focke-Wull 190, great condition
and ready to fly.. $150. Call Wil Byirs 500-
B37-5224 after 5 PM. Need5 for new projects!!!

Cruality flherglass kit by Bab Sealy, LASER
123" span, Selig 3021 airfoil, fiberglass fuse
with nose cone, feam core - balsa shected
wings, NIB... $125.00. Contact Ray Hayes,
9598 Broakhill Dr., Homeo, MI 48085,

LEGEND, NIB... $150.00. Call Carl
Schoenberger at (214 733 2704 work # w/
vobee madl,

2 Fantastic glant floaters (1 have too many.)
wi servos & wheels perfectly balanced &
florwen many times - minteondition. Grob Twin,
24/ gpan.. $2500.00. LS4, 26' span.,. $2600,00,
Robin Lehman at (212) 744-0406 NY.

R/C Soaring Digest

THERMALMODIby Grece, 118 span, SDF0E7
foil, glass Mkeviar fuse, composile slalbs, car
bon/Trass sheath wing mod, aluminum shafl
hinges, wings are blue foam with glass fcar-
bon reinforcementsheeted w/obechi, Obechi
is stidned e clear coated and guile stimning
with the matching grains., Capable of repeti-
tive FIB zoom launches. Mumber 2 from the
factory, and in excellent shape... 357500 abo
without servas, all 6 11s included. Make
offer. Manny at (714) 492-9553 5. Calif.

PHOENIX unlimited sailplane, bwo Adr, 401
servos for alerons, excellent condition, pic
tures available,. f350.00; FALOON SR0E elec-
tric saflplane, includes Alr. 40 serves for
allerons, 141 Adr. servos for flaps, Air. 501
serves for elevator /rudder in fin, Ultrs 1600
motor, Graupner Migo Messpeed control, 14
cell 1100 SR battery pack, 6 Ace filters on all
servo lines, Freudenthaler CF prop 11-7 and
spinner, pletures available. All components
total over $1500.00. Will sell for $1200.00, All
components and sailplane built and kept in
excellentoondition. Sincethesailplanesarein
impeccable condition, prices will not change.
Includesshipping. Contact Hans Wiederkehr
at (516) 696-336] Mew York.

2« ¥ WING RODS v
For All Sallplane Types

O Guaranteed to NEVER set a bend on the
wineh or in flight! 3 Cempetition Proven!
O From 5/32" to 1/2" Dia; 7 ta 25" Lengths
O Faleon 880 Drop-In Repl. 510,00 Incl. 5&H

Dave Squires, 9358 La Muesa Terrace
Sunnyvale, CA 94086; (408) 245-8111

Send SASE for Free Price List

Dave'’s Wood Products

Obechi Available in

Large Sheets
Flease call (508) 548-5201

ot send SASE to:
12306 Bergstrasse
Leavenworth, WA 98826

One Design Racer 1

Pre-sheeted Foam Wing !!
Rapid Construction !!
Standard Radio WIll Fit !!

SPAN: 48 inches

AREA: 360 sq. inches
Flying Waight: 18- 22 oz.
AIRFOIL: S3021

Mike's Models

Introductory Price $49.95

1059 NW Darnielle St., Hillsboro, OR 97124 (503) 640-5926

September 1883
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R/C Soaring Digest
P.O. Box 2108

R/C Sparing Digest
A Publication for the ! :
Wyllt?. Texas 7H098-2108 RIC Sailpdane Lnbthosiast

(214) 442-3910
FAX (214] 442-5258

Back Issues

Subsacription Costs
USA: 519 Bulk/Third Class
OF 526 First Class
{Texas res,, please add $1.35 tax.)
Canada & Mexico: 526 Air
Europe/ULK.: $36 Air
Asia/Pacific/Middle East: 342 Adr

Please allow 4-6 weeks for
US.A. delivery by Bulk.
Surface delivery outside the U.5.A. is ne
lenger available effective August1, 1993,

We recelve many inquirtes every month
about the availability of back issues for B
C Soprmy Digest (RCSD) 50, we try to
print sufficient quantities each month for
those of you who wish to obtain hack
issues or want additional copies. We
hope youenjoy RCSI bt if you are NOT
satsfied, please return them for a full

Subacription Renewals
RCSD malls out one post card sive renewal
notice in the USA. Cubade of the US.AL,
the remewil noboe ks placed in an envelope,
How To Read Your Lahel
for Expiration
214 15T 9/

214 - The first entry is the subscription
mumber,
15T - This is a first class subscription in the
UsA.

3 -3rd Class ULS.AL

A - Adrmail Cutside US.A,

S - Surface (No longer offered.)

Other - Tracking codes. (V, for

example means advertiser, )

94/01 - The subscription is good through the
Diecember, 1993 tasue. Tt must be renewed
prior to January 1, 1994, or 1t will be logged
in a8 a new subscription.

refund, no questions asked!

(Cuanties are limited for some months.)
1992 1993

1 January 1 Jamaary

O February 3 Pebruary

0 Muarch 3 March

0 April O Agpil

0 May 0 May

A June 0 June

O July O July

A August 0O August

(1 September

M Oetober

0 MNovember
0 December

Please send via
0 USA. - 115 Fostal
1 USA. -UIPS.
(Will mot deliver to a P.O, Box.)
o Other Countries - Alrmait

5.4, Canada, Mexico

Coat @ 52,00 Per |ssue
Tax (Texas Only - 725%) _
Totual

United Kingdom/Europe
Total Cost @ 3,00 Per [ssue

AsiafAfrica/Middle East
Total Cost @ S350 Per [saue

J Please renew my current subscription.
O Please enter my new subscription to the B/C Searing Digest.
0 Please send the back issues | have selected.

MName
Address

{Check or Money Order,

only, please. LIS, funds.)

September 1993
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MEWY FRODUCTS FOR T#¥P3

Aspect Raffo: 13.44
Aifoil Wing: SD7037 ,
Aifail Stabifizer: SIBOZ0 jow
[oading: 10.8 o750/,

Frice; 5 495,00 + PEH.

or model
sailplane and
electric flight

p enthusiasts. Caters
for the beginner to

the expert.
Inspirational and
Super Speicarions: informative.
Wing S,DEH 10" Fublished Albernate Manthly by
Eﬂgﬂ‘?ﬁ ?EEE 5gn. Argus Speciolist Publications

SUBSCRIPTION PRICE 535
US Agend, Wise Owl
Publiceations [R/C5.0.),

Britain's leading publisher of
madelling mugozines,

Are you a scratch
builder? Looking for
an epoxy fiberplass
fuselage to design your
own glider? Call or
wrilte Viking Models,
U.8.A for a [ree catalog
of generic fusslages,

Stiletto 11

2 Broadmoor Way, Wylie, TX 75008-7803 11.5.A.
(214) 442-3910 + FAX (214) 442-5258

‘_'ihr_lp Huourrs 0 AL M, < 500 P.M. CST

High Quality Fiberglass Fuselages & Vacuwin Forming

“FLYING BUDDY"
TRANSMITTER SUPPORT

Designed specfically for glider pilots. A

& THE PHE-FORAMED STEEL WIRE,
IHNSIDE THE PLASTIC TUBE,
MSTAARUTES THE WEIGHT TD
YOUR BACK AND SHOULDER, HOT
TO YOUR HECK.

[T Design  ShemHese 091024
o,

{{ofomin nesdaty ool sfay fa) L] N 4374 Wl 2381 Sirest,
Faor move idormiation: plancs sand o SASE. To ander coll ar wrfe; Terrance CA 90505.
510 Feindew dvonie h || “el: 3103756258

| #18.355.29%2

PN - occr Ducky AnTEnna T

* R/C Power Duck *

* Individually hand-tunad for 72 Mhz alreraft * BNG cormection
installs easily ento Ainrenics transmitters, FulabalJA adaptars coming soon
* 12%in helght; black, blue, red, pink, yellow colors

* Elactronically afficient with lowest SWH match and highest AF
culpul * Cutperforms stock antannas when painting at aircrall
27 and 75 Mhz Power Ducks tor R/C car transmitters coming this
summear * $23,95, CA residents add 7.75% sales tax, $3.00 S&H

TAUCOM, 2480 5, Ola Vista, #28, San Clemente, CA 02672

(714) 492-9553, FAX: (714) 586-8508

form-fittedd ergonomic design formasiminn | FLEXIBLE
eomfort and unobstructed access of the 5“5"':“3\[0“
controls with both hands, for extremely ﬁﬂmm
precise Aying, Fully adjustable, seoureand | AND BLOCKING
release any Tx in seconds. Tt doubles asan | THESUN,

17 LENGTH ADJUSTMENT.

& QUICK SMAP RELEASE

ideal pround support. Proven tomake your f T GUICK
tlying better and more enjoyable. ET.EESESS T ¥ RELEABE.
Send §59.00 + $6 for Sé&H to: HOLDER _5"
Gearge Zatloka, 12212 NE fibth St., A L~

STAND FOR GROUND SUPPORT. KEEPS THE TX AND

Kirkland, WA 98033; (2(6) 827-1960
THE ANTENNA OUT OF THE WET GRASS AND DIRT.

[ [M1.MB], o IT

Adr Cellular Cushioning Protection for
Moadel Alrcraft Wings or Fuselages

PROTECT-O-BAG

- i = ‘-""l SiFos:
A 55U X12" 51.00
B BE"X12" 52200
C B0 X 14" 52350
D Custom Dby quote
*I'rice Includes S&H

Provides Cellular Protection During Storage & Transportation (Flolds Right & Left Wing)
¥.EK.H. Enterprises, 21651 Balerma, Mission Viejo, CA 92692; (714) 859-1223

(T Moge) | [ o)
_‘0[ [ﬁal Okla. res. add 7.5%
Wt
. MCV
stauction 4227 E. 83RD St.
; Tulsa, OK 74137
\ |degs ) | (e18)asiBess

Instructional Videos on Sailplane Construction:
@ Talcon 880 @ Falcon 600 ¢ Legend ¢ Mariah 2M
# Duck STD/2M (11,/92) & Gargoyle 117
4 Launching Equipment & Technlques covers hand-tow, high-start

Page 58
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and electric winches and retrievers. Shows tow-hook type and placement.
\Epnd.nl Events: # Visalia'90 ¢ AMA'90 4+ An Evening with Selig & Danwaril/
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i Affordable Custom Cores for modelers, by modelers \
We spectalize in Glider cores - Gray or whito foam
Raw cores or full custom glider wing kils with balsa or obechi
sheeting and spar materials available (stabs too)
Obechi in stock - Presheeted wings now available
Rejuvenate your floater with a new airfoil /wing
Cientle Lady or Spirit 2M full wing kils - $35 - 53021 or SD7037
Large airfoil library including Soartech foils
Call and let us work with you on your next project

L\I?.thh. Cores, r.0. Box 863, Southbridge, MA 01550 or (508) 765-9998 )

Almost Ready ro Fly.

Only $489:00°

H Fohrico, Ine,, P.0. Box 30032, Cincinnati, OH, 45230
Fabricolnc. ¥‘ Shigin & Hondling. For rdersunder $20 odd S2

5 WAClORAD i
) R For ardars over 570 add §5
i ﬂ?lﬁjpfﬂtfuﬁts Sailplane Flying Accessories O residents ad 5.5% salo fox
(408) 946-4751 Hi_gh Starl, Sid. 5/16” 0.D. Tubing 55095 Our $tandard High Start
; High Starl, Hvy, Duty 3/8" O.D. Tubing 79.95 | Features:
High Start Tubing 516" O.D. x 100 ft 3995 | + Latex tubing - 1001, 5116
High Start Tubling 3/8" O.0. x 100 11 5595 Q.0.,1116 wall
High Start Reel 995" :Iﬂﬁhﬂ of nvlnnliEe o
: Retriever Line (73 Ib test, 2,000 1) 19,95 | * High strength tube swivel
High Performance G0" Span -] - ' + High quality cord reel
iana Launch Toorma nger & L IMIMEAX - t":h"&”“slti’ﬂ:]y[?i '[t;ﬂlﬁtf'ﬁm " Taae |+ High qualiy 12° diameter
FLASH! Climmax Takes st Place At Tha Hishly Compeiitive Hi. = : : X parachuts
10th Annual Riverside 1.5.8, Hand Launch Contest Line Swivels (2) (300 Ib) 495 |, Stasl key rings
) p Tow Links (4) 80|« Stesl stake
LS 12* Dia. Parachute 795 : -
¥ 18" Dia. Parachute 1293 “"é.—:- _J

Carbon Fiber ,
« tape- unidirectional, 2.9 oz., 12" wide
.004" thick, sold by the linear foot
+tape- 3.6 & 4.5 oz., great for spar caps,
servo cut-outs and trailing edges

Obechi Wood

« natural sheet- 10 foot lengths, available
in 10", 12" and 14" widths

=5 ‘\."
Specilications Feafures

« Mirfaili B0-TOXT = Machins Qul Balss, Sgrucs, And Pipwend
1 Wing Ares: 400 sg; bs = fhudkity Faaisar-Edga Feam Wing Ceran

v Wing Landing 5.0.8.0 sz, persgfe. Rt 1oy

* Tws Chammnli Naddwr, Eluvalor “ Pull Bloi Ryllak Elain

= Bwialled lnwiruelizn Book
¥ Flying Wednht 14-46.5 oz, = Blaadasd of Micss Comgalible

’ 'f.:: suui :ﬂﬂl‘.ﬂ — s.t‘j:'_:ﬁ uan f ! 'x - ! " Iith" sheet- eb lored, 10 foot
. L LT C MAX ) ____"_._.ll ﬂf'fllﬂ'lﬂlllnl:rr ram =i I‘::-. # b.rea rs EE - e Ony Co Ore Da
v Califarnia Besld Tax — 7,730 weeontienal asis MNN RECOERNIIAY bl 4 .

[ Sloprug & Handiing o ggp] ot sy ER. Mesial Badil by 14" width only, limited supply...

AR IS me S I Aadbpaea By ONAFilE SiEELTEVYE € 1FRE

12416 B Dear Falls Dr. = Austin, Texas 7872¢
(512) 335-5450 = FAX (512) 335-8048

. ; For mara information on our products, please send LSASE,
E.R. Aircrall Models « 205 Camiile Way ¢ Visia « CA « 92083 » 610/ 630-8775 Cail for wholesale and manufacturer's pricing schedule...
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WING

COVERS

OKAY, GANG! Thisis your
ONLY chance to order high
quality wing coversfromus!
Double faced (our previous
ones were single), quilted
wing covers with stab
pockets come in 2 styles:
tapered 12" x 8" or straight
10" x 10" length to fit your
sailplane 2m - Unlimited.
$39.95 + Actual S&H
DON'T WAI'T!
ORDER NOW!

We'll manufacture these
cavers in November and
ship them the first week in
December. Covers are
serged by a professional
seamstress. All orders
must beinby 15 November
18993.

This is the ONLY ad
you'll see!

Soaring Speciaitias
1403 Lincolnshire Rd.
OKC, OK 73159
(405) 692-1122

NorAny More...

RENT
THE BEST PUMP
IN THE HOBBY!

when you purchase
supplies from

CST
Caill o write for defails

{For FREE car-::ﬁgzq-ﬁend. 33
far shigping and handiing))

|gntn Lund H E N
T
Hudefd B B B
Composite Structures Technology

Depl. M F o= 2090 Andre Ave.= Los Osos
a2402

CA 92402 » BOB/528-4875 II

CUSTOM FOAM WING CORES

& VACUUM BAGGING
by DEL TECHNICAL SERVICE
Virgin white or blue foam to 70" per section

D&l Brengman
8054 Emlyn Ct., San Jose, CA 95123
[408) 620-1325
Alsa, Video of the AEST Foam Cutter and
Vacuum Bagging « Airfoil Template Tips
* Scale, Slope and Racing Fly-In

{Mlease make checks payable to Del Brengman }
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NEW
Airfoil Plot Program 6.0

Mew faatures include seroon display of

girfoils, sutomatic fowm core lomplates for

TFeathor Cut hot wire foam machine, and

easo of use, Uther (zatures include:

¢ Any PC using M3-DOS 0.2 Or lator (286
or batter with math eoprocessor
recommended [or Laserdet printers)

COA, BOA, or VEA praphics adapter
required to display arfoils Lo seroen

& Alter comber and thickness

& Combine airfoils

& Enter coordinutos

& Supports most popular dot matriz and

HF Taserjol printers

COMING 300N Model Design

program 4.0, Order Model Design 4.0

and raceive o froe upgrade

Model Design Program ... 50

Adrfoil Plot Program oo, £330

Send SASE for more information or eall

(816 456-A400 after T I'M central tima

Chuok Anderson, PO, Box 306

Tullahoma, TN 37388

B ]

SPAN = 88 VS

ARTA « 305 60 NE

AGTEQT RA MY = 11

WG SECTION = THIN EF74

WEMHTS . 20 OF {miirr oz |
5700 (FAd man |
STRESSLION
ANY MANELVER F SFEED

“THE NEST"

A PERFECT CONTMNER FOR RC MODELS!
SHIP IT-TRANSPOHRT IT-5TORE IT!
COMNVERTS TO FIELD STAND!
WETIE SPEAKING FRGM 20+ YEARE OF EXPERIENCE!
MOST POPULAR SIZES AVAILABLE:
(SAH IN USA. INCLUDED)

J T3NSt $79.95

(FITS MOST STANDARD AND 2 MWITH 507
MAXIMUM FUSELAGE LENGTH)
 T'X13"X57 (FALCON) $84.95

Y T'XA5"KE0" (SUPER-Y) $80.95

J T"X13"X62" (EAGLE) $89.85

-/ ACCESSORY KIT £17.95

2 PRLOWS®, "PERCH", "DLANKET)

4 CUSTOM - MEED A SPECIAL SIZET CALL
Of WRITE FOR GUOTE. PRIGES BAGED ON
BOX SIZE & MATL REQ'D,

J PAGK-LITE™ NEST MATERIAL
+ NYLON SHIPMHG STRAPE
¥ COMPRESSION STREHGTH OF 3700 LAJFT.

4 EASY TO LABEL WCARTER'S MARKE-ALOT
PERAMANENT LIARKER - AWV, W/IBOPROPYL ALCOHOL

D&D SPECIALTIES

7935 3. NEW HAVEN, TULSA, QK 74136
(918} 492-3760 - FAX {518) 432-3641
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AMAP MFG. Model Products
2843 Broadway, Oakland, CA 94611
(510) 451-8129, FAX (510) 834-0348

Butch Hollidge
Foam Cutting Jigs

JolnerStab Dril Jigs 3732 - 172"
Custom Jig Making
= Quote OFf

Your Prints

Precision AMAP

Unit as Shown: 529900
Includes 2 Bows / 2 Banch Pulleya

Dual Unit for Production: $499.00
Includea 4 Bows / 4 Bench Pulleys
{ Completely Assembled Units)

Sales; Replacement Parls, Warranty Service
No Training. For Prafessional Use, Only.

AUTO-VAC SYSTEM

Intraducing the new tully automatic vacuum bagging system thal ts complataly self-
maonitering. 1t has a fully adjestabile vacuum switch and a large capacily reservair which praveants
frequent cycling of the vaduum pump.

The Auto-Vac kit comes completely assembled,
mounied on a woed base, and ready to use.
included in the kit are the E-Z Vac || electric
pump, rated at 24 Hg. adjustable
uanuu]'ll_; Switch, :fm#m:: gal.tlue. large
capacity reservalr, check valve, S i
neoprene tubing, E-Z Vac connector, ) $21 500
two Quick-Lock seals, 9' of 18 ! - ; completa
wide bagging tube, & of 15" wide . ] p—
braather cloth and a set of vacuum
Bagaing instructions.

230V Byslem availahle
Add ST Bor 8EH. Checki®d 01 00 00
KL VISR sccapisd LA residanls &l 7.75% Tas

Aerospace Composite Products BrR-crinrast

WINDSPIEL MODELS Wing Span: 360 cm

Importers of Fine Length: 141 em
R/C Scale Sailplanes Aspect Ratio: 22,1

& Dealer for JR Radio Wing Area: B9 dm*

Weight: 3400 - 4200 g
DG - 600 36M Profile Quabeck: HQ 3-14

$850.00 Wing Loading: 55 - 635 g/dm*
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&
=
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g

P.O. Box 2121, Coeur d'Alene, IID 83816 =« PH/FAX (208) 667-2276

Structural Dimensioning of Radioguided Aeromodels

by Dr. Ing. Ferdinando Galé

Beginning with a description of halsa’s characteristics, Dr. Ing. Galé describes
the materials and methods of building model aircraft structures which will
withstand the stresses of intense flight. From sticks and sheets to foam and
fiberglass, Dr. Ing. Galé explains it all. Some simple math skills are required,
but numerous examples assist with understanding.

105 pages, § 1/2" = 11", fully illustratad LIS&18.00

BZStreamlines, P.0. Box 976, Olalla WA 98359-0976

A No-Compromise Competition 2 Meter

BAN SHEE from Agnew Model Products!

Banshee 5 a clean, stable 2M
desipm capable of oxcelling in all
conditions, Uses the E387 for
excellent dead air performance
complimented by the ability to
carry ballast in heavy winds:
Banshee is a very forgiving
deslgn equally at hame in the
hands of the intermediate of
advanced soaring pilok,

Kit Features - Pre-sheetod
wings w/ polyhedral pressed
dnto each panel, pre-sheeted

a2 | stabs, high quality fiberglass

tuse & canopy, all hardware,
AR, DA WINUNERE detailed busiding and fiying
15t Place 2-Meter, 15t Place Standard instructions, root rib pre-glued,
3rd Place Unlimited, Best Overall Performance aflerons and flaps pre-cut, robust

Highest Point Score Any Class #/32" Dave Squires’ rods for
woom lavnching, 80% complete
Kit: §275.00 + 512.50 S&H ok af B

Agnew Model Products, 166C Springwood Circle, Longwood, FL 32750; (207) 260-6223
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The ULTRA GT 14 an advaneed acrobaiic slope

soarer. I is omstanding b speed and roll rae,
Ll ameabied wings ensure consisency and
repentability of perlormance. The wings ane
dtiven direcily withour drive pins runnlngin
luselage slots, Larger than normal throw
workurme s available 1o e '|||||r| e Uik T

tracks smoothly and las gentle stall choracteris-

tles, The alelrame has been enpinedred o
survive the rigors of slepe lving, The Ulira G1'
15 exceplionally durable performer

A
Multichanne!
Tharmal
Duration
Sprart
Sailplanea...

Cﬂnfu'rl's Al .l'.fu rw.rriru af an-apen: closs shis
"ﬂ“ﬁa ¥ w..l?aﬂerr - nﬁ!w
I ﬂl'relfuﬁﬂ il =1 ﬁﬁg
stabilizer

Feolures: Holl oo oreeipfesce win nrrmmr_lhfn
slepbaitizerry ¥ milcro  soryps ond ml;,_ru.".l izl
nmrﬂmd Desigaedforad.channalinanim

TR rahbey does ol requite. o.c l-|{¢
!umo. — R _I
Consliuction:  Buil .#1 it galy facalserferartann

b tmga.-"mrucur 2

.ﬁnrr.l‘r.H 1 holsofspruce
ohechi thasted white foam wing,

Sp-lcmcnh'nns v (=g i [y B LA r hi=
22807 Wi J|J|J J.I'Ig ﬁu sl :I'r il
il ei-80 008

Avallable exclusivaly from

SLEGERS INTERMATIONAL
201-366-0880 (8:30am-5:30pm EST)
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ULTRA GP

SUPER PIVOT WING

MUV IRy PIEVELOW CORE WINGS
EPOXY GLASS FUSE WITH 5 OF. KEVLAR
BALSA SHERT TALL GROUP

MACHINED MECHANICS

8% RTT - MO PAINTING

SPECIFICATIONS

WING SPAN 5% WA Inches
LENGTH 06 33 inches

WING AREA s inches
WLIGHT BRTP 24 1 27 oumnces

WM LOA LML LA IO 125 axd sq. i
AR S WML SO0

FHIECE S300.00

OAKLAND MODEL ACADEMY
650 F17 5t 214

Clakland, CA 04606

(5101 539-0430

m:mwsfm Ol wing seer Wing  dkin
shooting fape. Full color Thermea! Geobboar wing

MWWE#HWW - i3
sul, For Oraens cutticie mcmmmmn' U‘smmqu
BN Or I for SPOING CosTs FAX 2013000547

The Thaomal Seatybo isnow ovollabiowilh
1ho ANION opoxy gloss fuseloge! foron
additicnal §45, ﬂlﬂb} 51, 58 the AVION odin
ihixissue of RCSDI

“Anaofher Wright Manufociured Product”

'ﬂ WRiGHT MaNUFACTURING CO,

UL Moy TTEN P elleasie, W TIOR8, 0874
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Sailplanes from........ The Scott's Models Hanger
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The

l—VﬁT"’P‘-‘: : . aﬁ)f:rr@' .
== /|21 S©aIr/IPC=-S0s Saber

Sallplane Performance Analysis Programs for

the Macintosh and PC compatible computers. FEATURING:

® Fuselage: Pre-
molded fiberglass

Features: _ Polars Included: with wood rain-
« |mproved gfi-line documentation, E193, E205, E214, E392. forcing installed

® Span: 121"

+ Now Plots and overlays airfoll polar data. EXB0-100 FX60-126
« Use polas and sailplanes provided or enter own, o 5/8, II'EQE'.E."S. 35021.

» Multiple Reyriolds Nimbers on Airfail Polars, 4081 ® Airfeil: SD7037

¢ English / Mag 'ﬂ%‘ﬁ;}h&%ﬂbﬂiw iy 4 Flying Surfaces:

« Plots sink rate &%/ drag-versus fiying spaed. ; f !

+ Overlay plots tggﬁrﬁﬁ&tﬁ gitcraft performance. Sailplanes Included: F‘}gf" t‘:ﬂ“! and ob- B = '

+ Calculates standard'design parameters such as:  Falcon880, Prodigy, 201 Sheesing -
areas, aspect ratios, aefodynamic centers, Sagitia 500, Sagitia 900, Performance: The Saber is fastand ~ at the June 27, 1993 SC* contest at
average chords, lall volumes, Instability factors  Sagitta XC agile but whare it totally tears up the SULA field in Carson, CA with 92 flyers
equivalent dihedral, regmmeancea L. C. imits compstition is when the Iitt is light| and all of the latest designs| He also
and more. o As an example, take Pat Stoker’s two  won 1st at El Dorado whare ha was the

i . Pl wins in Iwo wesks which includas 1st only fiyer to get 3 ten minute flights!

MaxSoar Price: $49.95 Soar Price: $39.95 S L R

MaxSoar V2.0 Reguiremonis: b V3.0 Reouirementa: Sonmd & Slamps lor our complele catalog. Sand 52 far iwa fzsias af “Sacard Wind"

Apple Macintosh with bwo disks of & hand disk it m}%% T, AT, P32 o Comjpalilie Cumgnate, Flopgy Dive, DODGSOM DESIGNS - 21230 Damson Rd, Bothell, WA 98021 - [208) 776-B0ORT

[recommandas) and HyperCard Version 1.22 18 @Wﬁd{ A VGA of Hereules Graphas Afapler, Manochrome - . [

SO e e Cake  Bimghies, Graphles CompnShie Prinker nr Pringer
0 A k_;%:_;];@:tpnuy Noppy disk size and density,
\ st A e
2 i R
aridedAirfoll Polar and Sailplane Design -
k\i;}t;;@rias for Ma"‘s“afﬁ@ﬁ‘%ﬁ%ﬁﬂa” Soarmg StUff...riight & Eﬁlilﬂl;'lﬂ hcﬁssuriasmriha Serious Sailplaner!
Sailplane Desigri Libram includes 34 popular saliplane dasigns of various types. gl Accassories
Airfoll Polar umamﬁgﬁaes over 225 wind tunné?qn | theoretical polars from T e e i el i
MTE, SoarTech, Anh&!ﬁa? lume 1, Althaus volume 2 Hl,:“j Pﬂﬂﬂﬁlm Wfride Hedmmad Wing Flods - Supar Algh! bul not britl :
E; Price: §29.95 Eachor . OISR TIRT ST W AL ey oehing Hardwars
./"Get both libraries for $29.95 by \ VWiach Crums - Machined Aleminum Drums for o d Long Shatt - B your (AW Winchi S48
_# ordering with MaxSoar or PC-Soar, N Winch Lie - 1268, st Turlstod - 1500 Lot for 67 57126 Jo. Braided Line - 1500 lesl for $14.00-
r MimBnar ar FO-Boar s jeguied ' ;7’ :gﬂhwm&- ?&1“;;? ﬂ%-ﬂﬁhﬂ‘]‘h :1.:] [:I.Mﬁ ﬁﬂi- w0 $2600
: R g winch swlkches - - et neswheli 5.75 ey Dudy Parachales -
' Also Available From LJM Associates: Constructior Hardwars
4 pla plog & wocked sade for *inetant’ plog-ln wiag 1anve istaldations - 255 por sat

Laser Cut AlrLull Templates for preclse wing sections wltnf?jam ar huiltupT F Pastwietar Hiaging Taps - Supar loogh admsie - 21 foot rﬂm}gﬂ Bagging Suppllss $350 per roll

construction. Now availabla in one and wo piece stylasWith heal resistant Teflon™ i 3 . :

surfaces. Prices as low as $35.00 mum&bﬂ'mﬂ? l:rmLml'lmnl,r s i oy 45,00 par it

Airfall Plotting Service starting at $5.00 for as many as 4 chord sizes. Special 2 wida - 18 mil Mylat lor gizss bag 4200 gar foot

| features available. }:m"ﬁﬁ hp:?utllﬂuhtjn:mmlﬁnmw $ 25 per ol
o bt onatonsir- eyt oI bt o g Dhwiond or Mascalie™. asply 185 1200 o B e hlmml[&mprngafl §350kor 20 oat red
price plus 100 S & H 1 0
| Aol 1 Gof - 48 salpians airdols pholtad in 19 sles - ity 10 use foe dempldes 51985
LIM ASSOCIATES e el i Puzzard's Snaring Anok- - Dava Thornbarg's Complels Soaring Manusd - Mow Eiliawl! 5189
mg’bﬁmﬁgﬂh 1200 Ny Fegs Fosd Do You Spesk Mode Alplena? - Dave Thomburg's History of Modal ddation §18%
Vauseate, W 53108 L Call or Write for our free catalog!!
e @ S0aring Stutf st Guadsupe rra Nw. « Abugoerque, New Misico 67114 (505) 5981120
s - R ==
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Wright Manufacturing presents

"The AVION'

{ah-V_YOHNG)

The AVION iz a small lightweighl epoxy glass
gailplane fuselage, The AVION is reinfarcad
full length both sides with 1.7 oz, keviar. Tha
AVION can be vsod as an oplional glazs
fuselage for a numbar of popwlar built-up
fugelages, outdated glass fugelagas or your
pwrt new handiaunch or slope saflplane
dasign.

Spacifications: Length w/ rudder: 35.8%
idth at widest poimt: 1.3% Weaight: 3.5 0z,
The AVION feelures a modded N and 15
degigned witha poll-pull fudder systam. Tha
AVION avcomadates ball-anwings with a
78" rool chard hetwean 58% 72 langih.

Capacity: Up 1o 4 micro garvos; mlcro
racalvar; up to 600 mah battary; switch
harfiass,

Avallable exclusively from

'~ BLeaers INTERNATIONAL
{ 201-366-0880 (8:30am-5:30pm EST)

Somaol e small sallpfane wings that the

AVION glassfuselage will aeeomodate include

fhie: Qrhitar, Skaalarn Dove, Sparcow, Groma,
Vartign, Chilparosa, Thermal (3rallner,

Priceis §65.00 US, Price includas a fibarglass
canopyand CAD drawings showing tha
ammpangge and iuselage construction and
e electro-mechanical control sysiem.

ﬂPTl’ﬂNS .

o Vary }?hl‘w.ﬂ'r fif oo Hudder: initod
availability calt I'nrpr.rmn’g

o Molded Stabilizar: call for specs aod pricing

*Another Wrigh! Manulrclured Product®

.# WrRIGHT MaANUFACTURIN Cl:l

B0 Bav SPAT ! Balle s, Wa /95604 7 09G4

EANTASQUE

Sh-3me ROOT  SYMMETRICAL TIP

LAl LOADING SPAN 115
4 LBS 820 DISQFT, LERGTH G7.2 INCHS
2 LBY 1020 DLI0FT. HIGTH 152 IN
& LBS. 1230 DZ50FT. TOTAL AERA ‘?‘}i ERFT
§ LB 1436 O2.50FT, LAl 7.8 ERFT,
FANTASOLL = 4 flying wing desipned For

thermal Flight You can Fly this kird with o 2-
channel = computer rFoidos  Flight controls ore
crisp, thaough smoath with oll TEMs i Stabilitys/
Control Reponsedroll stobility 7 Aceobo tics
are o blast Loops. Rools, Splt’E., Wing Overs,
salls P
in boord to reduce weshout and
elimnate the dreaded yaw snop. Al composite

Trower-tead Jﬂll"\.‘. keep her Fun, The o
bheen move

hollow core construction s prepainted,

part wing ccentersection 3707 to 37 For easy
transportotion. Hequires aboul W howues of

construction time From box to ready te Ty

Self bownckh wth o TO=09 ur elecilrics

THIS ONE COULD MAKE A

Three

WING=NUT OF yOu T0O0I

FOR MORE INFO CALL €02-582-0768 NICHOLS RESEARCH

PRICE #210.00 POST PAID

CASH. OR HOMWEY ORDERS
RALDL READY 826000

20614 M, 18 AVL,
PHOENIX AZ. 85027
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TRl - Ml T E 0 Highly Prefabricated Kit
Requiring Litile Assemiliy

ke Wuid b F P TN
Slope Racer &' eisimus

i e 1 i L Ay’ 5 1
Sieet o £ 35100 L. sponting 4 B
= i Thit H L |,..‘
e s B
; |._| la.r lrl.ﬁl i"'
#i

(e Bt Frereegacie & DIEIERNG Apted ngd
e 1 M Oy e iy i et s b
nesdied, WL |laEEron Kysiem cramkd ;e pling
i) Pyt G et I i UER eney
Lk pede’s bed Eluce 1

o T ecuien § U vy Mt B 0ed
And Fak sunariabi Tgol 1T Iiing sty Thig
Tyt e et e By ol gl il
Sl pisana firice

oy wath ah st Uy 4 e as

+ Rlelall: RG. 15

O HENEﬂ‘jﬂE FPREFAR KIT == 5058.85 I|! * Wing drear 420 =q. in,

' Callfornla Residants Tax —e r.mrr * Wing Lancing 13.0-22.0 oz, pat 13,4t

' Ehrppﬁr_g'&_ii'a_m_j'ﬁrig —= § 600 + Two Ghanmul; Papernn | Elevator
I| Gosigred by Sharfle Biobaedsoe 5§ 8@

— Binirtbuled by GA. Alrceall Madels

\IHEELEEMRELE LT TRUE: Bpseguda wiss & mal ol & ket o tahe 86 oreall ol b Mo
|etermntimal Usimbhed Thng Klups Maam al Toronp P ml ot foe pcorsl tacies] rmsy i ol vn sl

High Ferformonce

r’,_ [T AT epe— ey —

Aa Nﬂ}#}' ‘Tup nfl'h Lmu in the CompuFoil Series®
._;.o-;?? rgvgw;rvgé. _ 3 T

® Toorder: )\

wnll Erm Sonders

) 51 3290 ThR
Spen-10pm EST

4 Monday-Friday

&ll day Sat. and Sun.

smm of rha"ﬁ# Tamp_.l'_ ate Ganeration .lnn’A.’M Customization Program

& CAD wrfail poficos.move conainares wimauan, croatn nevw prente o raan s feadktng soges, undn mode

By zoom, pan mode, cootdinats | D, mode, shaws cUTORT CUmOr posHOn, 8t0  ® Easy 10 s 'W\-HF"}IM'HH- Inierinen
* Pop up Vet aditar b dotument alrfol changes-saved with caordinales a Cpteudarps llipslesl plantorm i lnrgina
w Chord quége allows termplates of several chord leagths 1o Be panted aut paattendad. & Viaw aad adin comdinares
# Popeup cRlCulalor wilfi converssong.  » Shows Tadm outhnd on $ofeen 10 ootirhize template height
w Custonmurabbe sorean colors. « Compare airfoils to SCreen oF prntar using oveday made. ® Prints marod image
o Calculates panel volime & surlace arad 10 aide in weght astimaliongs Suppons 408 mokno and s (et pantorg.
m Caloulaiems piopiied pael ses, @ifod cross gecional ares and peansalel langih, = Posileee o egabve washoul,
w Modily airloils by changing camben thokneds.mirmoing aml combinng aps and boliems of dlleran airtels,
u Intorpalates belveeen dillesen] el and Lp aildoils al any goeition sdibin ihe wing paesl, e Oulputs DEF e
u Boih scefed and unscalad hi-sas scienn praview mados. e FeatheiCai (] calmedatoe  w Plus sooch, much maal,

Remember, vour wing ls only na acenrnte us yoor femplades!
CompuFml Professonal-565, Aarfol LIhI’lI}' wi'l 35 mrfoals-$10, S8 add 53
Adso nemhshie -DompulF o] Biandand 523, I:_'"a-n]Il;FmE Plus-545, Dernn Diak-35 {relimdnhle with onier)
(5] all mr wlte for compatablity, proace, amd erdesmg informarian - 3804 Tralaw Or., Kartmdng, OM., 45428

FRERIDAE, S er 04 s D3k

b putpul = ieifuced B5%

= Al newl inte
« Gerthe co
& Freo vpdat

{ 1 sulator Gompu
CAFC® combingtion!«CompuFoil snd
aith original disk and SABE
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HOT-WIRE FOAM l"I.I'INGT'-"IAEHINE

“FEATHER CLIT* creates a new slandard in the saze and
accuracy of cutting white or blue foam wing cores . ., hands e

off! Pracize single wirs tracking In concart with micre-adjustable ﬁti-..
talance weighiz guidad by an exclusive three-point tracking system .
guarantees rnpple-fres surfaces. No more trailing edge burn-aut comman with

twio wire systems, Couple "FEATHER CUT" wilh Tekoa's *THERMAL GENERATOR"

for fool proof tempearature control and you'll be a “Pro”, . first lime oul

+ Cuts straight or lapar wings, fing and stabilizars —autamatically « Maunts with taps to tha
edge of any workbench, even your dining table and steres in its own haavy duty mailing tbs.
« Camplate kitwith anedized and platod components - no hardware store Irips. « Instructions
include "cutting your first wing”, "making templates® and more. - 28" lald-bow. 40" and 52"
availabla. Power supply required, + Guargnteed (o cut perform the rest

+ "Bimply” the bast!
FEATHER CUT mm| TEKOA: THE CEMTER OF DESIGN
$148.50 + 8.50 S&H Lo 3219 CANYON LAKE DRIVE
THERMAL GENERATOR L. HOLLYWCOD « CA - 90088

V@44 574% sERVOS

POWER SUPPLY - $119.50 + 4.50 S&H

FEATHER/CUT GOES CAFC

WITH CompuFoil Professional
"COMPUTER ASSISTED Foam CutninG

PH 213-468-5584, FAX 213-468+3006

=¢nn1pul—ull calculales Feathen'Cul toper rotlos
“CompuFall sulo-draws Feothor/Cul tompintes
=und march moral

£75.00 pius 53.00 S&H

ZEPHYR R,
FROM...McLean's Modeals
[t Zephyria an all composite 2 Mear sallplane desigred for high
perlumence sopw soarmy and slopa racing. The uze ol pivol wing
technology, @ slreambined fuselage, Rl lymg stabilizer, and ned-
der faslilts inan edemely fastand efficientsalplane. The Zephy:
|5 alse availabls with 80* wings for unlimited slope rasing and fight
[ifteruzing. The Zephyr finished 2nd place at the Migualita Canyoa
CER race on March 2, 1993 in the 2 Meler division, The Zephyr
took twa firsts and a secand In three heats.
Zephyr Deluxe Kit includes;

» Vacuum begged wings with 100% carbon wawmg sking, fibenglass cutar layars, keviar leading edge, PRB blue
loam cares « Fibarglass fuselage with unl-S-gless and keviar renforcemant, glass canopy, asloll shaped verical
fin + Debuse hardwars kit comtaining 38° steal wing rod, heavy duly wing deive assembly, pra-cut 1/8° plywiood for
wing reols and earve fray, wing pivat hardwase, 532 sseel wing drive pins and misc. wood, brass ubes, wires, st
* PR blue foam SO 8020 slabilzer cones or optionel composita stabs « Full siza drawings and construction manal

Specifications Prices
Wing span Moo 2 Meter Kit £219.95
Wing araa 450 - 560 5q, In o Kl §220.95
Wing airloil S0-7003 or 5-6062 Partial Kit $00.95
Wing leading 14 - 16 0z/Sq. FL. Hardware Kit £20.85

Wing aspactratic 1356140101
Fusaiage [angth 43 |nchas
Stabilizer area €5-728q. In.

Compaosde Slabs §19.95 (wik)
Coming Seonl 'Lil-Zaphyr 60" Slope Recer

\  BrianJ. McLean, 75 Flauranca, Laguna Niguel, GA 82677, Phone (714} 363-7231 Evenings )
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From Germany

MICRO STAR I

Al preeision ] e aml ball bearing

MINI STAR Il

AR precim it poar

Prowrerfl. grweizhe solves insssBsmnnproh amd tall f. CIFfers
levs 11 narres wings Wik s smque o L5 i gt 1L kgem
Ljireon & Ky in s ceephiliny so pevfoem & 4,45, Weaghis 32 gewns
well b alimost oy apsliemios Weiphe 12 wlli o i Vs 2l 10
prasas with g transll vl o 17 aseld” WS

Fiail EIRET] Reuuk EThAH
Speciali 55,12 - Hpocial: 544,23

The Micro-Star 11 ix & very popular servo and widely used in Eucope. It comes with a high quality
putentiomieter with four sliders, This design offers high reliability. This servo also foatures a narrow
profile which helps satisfy installagion re 'tmrr'm:'nts of aircraft with than wings and fuselages. Peter and
K laus KL;H.I. ..I.|:H|l.l wsed Micro-Star IIH i l.I.l.h S,J k' I.J#H“II-H I!!Lludme Kliauss mmlrl which broke the

wore definitely pur to the test. Nick ‘I-‘r right. w hu Istm b-..r.n on sl.'w.'ru] EJ |'HJI F'1B leams, also uses them

The stiiking blue cover of these servos not only looks nice bur they are strong and functional as well,
The covers are impregnamed with fiberglass for added srength anc have addiionas] fixtures ol the ventes
of the servos so they can be used [rom both sides.

Exclusively Distributed in the U.S. By GRECO TECHNOLOGIES  (213) 680-2070

Post Office Box 10, South Pasadena, CA 91031

OTuer PropucTts AvalLasLE FroM GRECO

To introduce the many new tems now availalle we ane

affering vur costomers, (o o limited lime, substantial
savings an-all of cur products.
CIRECTY PRODUCT Eetail Speeial
Medded Maodi 90K) Sl LK) S0, 00
Ihermal Muodi 900 SEOLL0 SHO0.00
Pruration Modi Ki 3350000 5265040
Javelin Hund-luunch Kit F1 500K 3135.06)
Hurticune 60" Slope Racer 5 80K NAP
F- 18 Harpet Slope Glicer 20 37500
2 Meter Glider 350K MAP
Cireeo F3H Wainch S1.500000 S0 50000
CGirevn FAE Winoh Stand 535000 F350.00
Alnminnm Belerank w/Precision Bearing 5 Mhin 5 2550
Standard Towhonk £ A % 533
Sumidard Tewhook for Bullist 5 673 % M
FAB Lowhook 5 1.50 5 638
FiB Tewhoak for [Ballas 3 175 3 B30
48" lomg Music Wire Push-Read % 500 % 425
ldmm Corbon Fiber Wing Jomer, 5 Degrees 3 5500 5 4675
1 Carbem Filer Wing Joiner Rod, ) Degrees § 30,00 § 2530
FIA32" Hoar Treated Steel Wing Joiner Rod 51700 § K50
Hinge Tape, 10ft Roll & 900 £ 745
L Beud Tupe, 1000 Roll 1000 &5 RA0
Inteoduction to Vacuwm Bagging Wings Video § 30.00 5 30.00
Mim-5Suar 1L, All Meral Gears % To.00 5 4425
Micrs-Sar 11, AdLMetsl Gy 39000 5 5512
Muougting Tray fou Micrn Servos 5 1000 3 0.00
= Muounting Tray for Mini Servos $oImbe % D




| Tired of waiting for that Special Plane or Radio to come In?7?7?

SLEGERS INTEHNATlDNAL 'i-'*:i_'r;;z] Our inventory includes brand name products from many sailplane ralated
I businesses. For information on additional brands, specific products and
Ratita 15, Wharton, New Jarzsy 07885 (201) 366-08B0 - FAX (201) 366-0649 availability give us a call, or send a 5.A.5.E. Send us your name and address

SA0AM: 500 .M. (Clinsd Sun, & Mand now to get your FREE catalog.

FrAND LAUNCH SPE, CI4L | Alrtronics...Planes, Radios, and Accessories

Falcon, Eagle, 550E, Visions in stock

g M @ pm W{f Layne/Urwyler...Electric and Non-Elsctric Sailplanes

|I ENENENENEEEES SN EEEENDEENEN Saturn 28T, 2.5T, 2.2E in stock
pﬁgmﬁg P : Robbe... Planes, Kaller Motars, and Accessariss in stock

Chuperosa 1.5 Aileron $35.00 1 R&R Products...5aipianss
Chuperosa 1.5 Poly $30.00 Genesis in stock at SALE PRICE!!
Yertigo T-Tail $42.00
Vertigo V-Tail $45.00

High Quelity Electric & Non-Electric Sailplanes,
Radios, and Accessories for the Sailplane Enthusiast

# VISA * MASTERCARD + AMERICAMN EXPRESS + DISCOVER :|
Chuperosa 1.5 Poly Agnew Model Products Design
: T W e m— Banshee Sweeps NATSW
T_E. .*'I 80 G0 BB ESE e

PACKAGE B
1 RCD Micro 5 Channel Receiver
2 IS 80 Micro Servas

Two Meter Class Winner
Standard Class Winner
Open Class Winner

1993 AMA NATS
1 ETﬂH'Iﬂll;:t{lfﬂt’}' Pack Flown by designer Brian Agnew
$120. Sponsored by

SLEGERS INTERNATIONAL
. J

Vertign V-Tail

BANSHEE
CONGRATULATIONS BRIANII!
Agrew Model Products is tha BAMNSHEE - Thermal 2M
Pﬁﬁﬂg& & manufacturer of a fine line of * Pre-sheeted wings w/polyhedral
OrieWrisht Manufacturi sailplanes. BANSHEE Is an pressed jnto each panel
ne Yyright Manultacturing American made sailplane kit Dl ks v
AVION Fiberglass Fuselage dasignad by Brian Agnew, Agnaw * Fiberglass fuselage and canopy
$52.00 Model Pradusts, His caontast * All hardwars & instructions

winning designs are well known in
competition cireles around the

# Root fib pre-glued
* Ailerons and flaps pre-cut

AVION 1 US.A, for their extraordinary flying + E387 airtoll
Must get one iem of Package A (o be cligible for Packapes Boand C. Sl
Prices do nol include freight. Limit one per customer, I
Rain Checks honored if demand exceeds quanitics available, S LEGERS INTEH NATIONAL == —-___/(,a_,f

Route 15, Wharton, New Jersey 07885 (2071) 366-0880 - FAX (201) 386-0549
Q:30 A= 500 P M. (Closed Sim, & Man,)
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