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JR Remote Control

JR proves that the future doesn't always come tomorrow! Designed
with competition flying in mind, these computer radioa provide full
functions in three different configurations for any application.
Compare these fine radioa to the competition and you will find that
JR gives you complete control...

X-388S

Route 15, Wharton, Mew Jersey 07885

Servos

JR servos are a perfect match with
high resolution, extreme accuracy
and low drain amplifiers.
JRS 321 mini
JRS 341 micrn
JRS 3021 high torque
JRS 901 high speed

X-347

8 channel flexibility, 8 model
memary, and space age radio signal
electronics setup and control options
for the serious flyer. The only
linitation of this fine radio is vour
imagination.

Receivers

Designed hy JR in 1984, ABC&W
{Automatic Blocking Circuit with
Window) basically eliminates the
need for dual conversion. Recciver
sizes that can be used for HL and
2M to the higgest seale ships with
proven relinbility you can trust.

XF-622

The X-347 offers all the features of
maore expensive computer radios,

7 channels, 4 model memory and
all of the functions for the troe
competitor. This is the one that
does it all.

Accessories

To compliment the guality and high
technology found in its line of radios,
JR also makes available an extensive
line of clectronic speed controls,
chargers, gyros and other

accessories.
All Honzon Hobby Distributors and JR
Remote Control products are available.

Move up to programable RC and JR
yuality in one nffordable step. The
X622 will store setups for 2 models
and 6 channels 1o move into the high
tech sailplang arena,
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A fast start...
This month, the “Soaring Site” column is scat-
tered through the pages of RCSLL 1f would
have been longer than usual and much of the
material is appropriate to ather sections /cal-
umns. Thank you for your support via letters,
notes, FAX and phone calls: and now we're

£ ko faasd start! W
8] L slar anw ﬂj‘h‘lgl
Jerry & Judy

Curt Nehring sent in the photo of himself
holding the Mako. He says, “I'm pow flying a
W-tail Mako for Silent Winggs Soaring Associa-
Hon (SWSA) In Covina, Californla. This isa
“great” glider and I'm sold an the V'a!"

In the September ssue of RCM, there s an
article on page 166 called *The Adventures of
Joe Shearweb “Glider Cop” written by Pete
Young of the Harbor Soaring Society in South-
e California. Itisafictional article about Sgi.
Jore Shearweb and his partner, Hi Start, and
theiranticsare wellillustrated by, you guessed
it, Curt Mehring's artwaork! We almost rolled
off our chairs laughing! Thanks, Pete and
Curt, Wonderful jub! We hope to see mon!
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The World Soaring
Jamboree

1#-24 on close pass after droppimg the X1,

Photos by
Dave
Garwood

More intfortmation and photos laoe been
recetved from several folks whe attemded
the World Sonring lambaree, So. where lo
start??

About the Cover
The cover photo of Charlie Richardson
was taken by David Garwood of Scotia,
Mew York Charlieis an active flyer from
Vista, California, and an enthusiastic
supporter of the hobby., He was one of
the sponsors of the W5} and made the
long drive from Southern California to
Washington state just to join in the fun
What did Charlie think of the W5]? He
says, "l had a good time. The flying was
fabulous! In fact, some of the best fiving

we've ever had!”

B-29 drops the X-1 in recreation of the
Imstorie flight that first brake the sound
barrier.

The 3-29 with X-1
rocket plane shing
belott being
prepaved for launch
by Hal Weber,
Wayne Stanford,
and Ed Mason and
crew fromi the
Nampa Mode!
Amators, {daho,

R/C Soaring Digest

Jae Conrad, Wh] Siope Face Contest
Curector, flies his PSS Mitsubishi Zero al
Eagle Butte.

B

Tn the big field, g

hill, big sky country of
soutl central Washington, somelimes
fackets help identify the players. Fram left
to right ave Joe Conrad, Jerry Shites, and
Wil Hyers

Beptember 1984

Launch al WS] scale contest Hhermal flying
day, The ship ts ¢ DH-Sparrouw and the
pilot is Fred Ching. He is from British
Cotumbia, Canada, The Sparrow plced

second in Vinlage Standaff.

Attt wihat did Dave Garwood have to say,
comuny all the way from New York? Dave
wrote the following letter entibled: “Thanks

far the Warld Soaring Jamboree”,

“MNot having been in the Wesl since el
ementary schoolat Larson Air Force Base
in Muoses Lake, the trip to the WS] was a
cultural experience for me, and what an
EXperience it was!

“The quantily, quality, and variety of
flying was remarkable. The building
and piloting expertise demonstrated at
the W] was above and bevond what 've
seen at any other event, and inspires me
{o build more carefully and strive ta in-
crease my own flying ability.

“Inclusion of soaring newcomers and
novices was a magnificent W5| theme.
Event planners scheduled novice ther-
mal, novice slope race, and PF3] for
newbies. Beyond that, watching Keith
Thompson spend an hour with a first
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Stxhy mmch slape
mace af Kiona
Butte, with West
Richfand in the
valley below,

Dhive Garmood
wrings out o Bob
Martin Talon al

Engle Butte,

Phote by Steve

Syrotiac,

time flyer trimming vuta new plane, and
seeing [eiter Mahlein turn over his Rub-
ber Duck to give a rookie a dav of slape
soaring made me think this is how we
include new people in the hobby /sport.

"l had a terrific time as a competitor, an
vbserver, and a journalist. | have the
good tortune of writing about the event

T top slape pilots walch the weather and
the flying during the 58 MPH, gusting lo
62 wind af Engle Butte. Peter Marshall
from British Coluwmbia and Hal Webey
from ldaho,
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tor Flyimg Models, scheduled for the
November 1994 1ssue,

"Itsclear that copiousamounts of plan-
ning, preparation, and plain ald gritty
work during the event and behind the
sceneswerethe foundationofthe WS)'s
smooth runming success.
"Youhavemadeanextraordinary con-
tribution to R/C snaring. Thank you
for doing ir.”

Best Regards, (signed) Dave Garwood

R/C Soaring Digest

F3] (hand tow) Contest Director Jack Sile
carte from England to make hes
contribution to the WSJ, shown here
addressing the pilots meeting, Mike
Lachorwski is in (e backgronnd,

September 1994

Flight observers af Fﬂtl.:}f.'
Biette frnclude (right Lo left):
Stere Cameron - Lnlimifed

Slape Race Conlest Direclor,
Wil Byers - WS] Event
Coordinator, D, Richard
Eppler - Aerodynamicist

=

e

Sherman Knight, from the Seattle Aréa
Sourinyg Society (SASS) club, is shotm
liere on the thermal field. He paiited out
that gogsles help Matland fiyers just like
sfope saarers by keeping wind and grit out
af the eyes. Sheeman prefers amber colored
lenses which increase contrast and improve
visial sharpness,
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Well, Dave, we thought It apprapriale ho
share your wonderfill words beease not all
af bhe folks wha were inmvolved Iatre seen
your fetter,

And about Dave's phatas? Well, as you
can seg, they are typical David Garwood
quality!  Beautiful! Dave, thanks for
sharing the photos, your support, and
yvourenthusiastic dedicationtothe hobby!

Meed we say more? .
Who was that runner??
In the July issue of RCSD, we asked if

anyone could tell us who the B3 runner
was, Hoth [im Thomas of Woodinwville,
Washinglon and David Garwood of
Scotia, Mew York instantly recognized
the runner as Sherman Knight. Sherman
was pulling for Jint Thomas.,
Correction

Inthe July issue ontheboltomof page 12,
the photoicaption isincorrect Tory Elliai
of Boise, [daho called to let us know that
it is his ASH-25. Our apologies to both
Gary and Tony for the mistake! B

Chip Bullen of Flovida
helps Grey Vasgerdsian
prroqram his radio for fis
145 seule Rhoenbussard.

Waiting for wind
at PS5 event day
at Engle Butte,
Left to right: Ken
Stuhr, Rick
Palmer, Peter
Marshall, and
Chuek Wirren, the
P55 Contest
Llivector
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Jer's
Workbench

Making a Plug
Part II

1. Plugflock with patterns.

2. Patterns traced onta plug/block,

*“'i—;a

3. After first cut, sides taped back onto plug/block so that the

side prafile can be cut.

4. Ruugfl cut, square plug.

September 1994

Ok, last month I told you what [ was
going todothis month; so, now let'sdaft.

As you can see, | took my kiln-dried
redwood 1X4 boards and glued them
together using 24 hour epoxy to make a
block of wood to the size that T needed.
After the epoxy had cured, | then took
the 4X4 block of wood
and ran il through the
tablesaw and squared up
the edges. This cut isn't
required, bul it just
makes things a bit neater
to work with.

As you can see in photos
1 & 2, I made a set of
patterns off of the draw-
_ing and then traced them
onto the block of wood
{note: the top and side
profiles), Because these
cuts will bed inchesdeep,
Linstalled a 1 inch wide
blade onto my bandsaw.
By usinga 1inchblade at
this time, it's not going to
over heal and wander,

The tirst cuts that | did
were fur the top profile.
{When cutting oul these
profiles, think about cut-
ling a little over sized, s0
you won't have to fill
with wond filler in case
too much is accidentally
cut off) Saving the two
Pleces that were juﬁt cuk
off of the block of wood,
I then taped them back
onto the block so that 1
could cut the side pro-
files { see photo #3). Af-
ter the side profiles have
been cut, the pieces or
scraps that were cut off
are now no longer
needed and can be
dumped. What | now
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haveisasomewhat rough
cut, square fuselage plug
(see photofid). [tmay not
look like much at this
point, bul not to worry as
it will start looking like
sumething soon,

Using a few simple hand

tools (see photo #5), 1
tounded off the rough

edges and the plug starts =

to take shape. With a =

small hand plane, small

wood rasp, files, sandpa-

per,andacoupleofhours -
of work, the fuselage plug

was completed (photo

#6). MNext, 1 added the

6. Completed plug.

rudder (photo #7). Hav-
ing done thisbefore, | find
it easier to make the rud-
derasaseparate pieceand
add it onto the fuselage |
plug. You can make a
plug, fuselage with rud-
der, from one piece of
wood, but youmay find it
easier to do it this way,
Almost done, | added a
wire Joop to the nose (see
phota#8), sothatitwould | o

be easier to hang the plug

when | paint it.

Wow it's time for the final

sanding and finishing.

The plug is finished by using Dupli-Color
Scratchand Filler primer and Dupli-Color
Truck and Van paint, Dupli-Color spray
can paintisavailable at the local Western
Auto store. Anepoxy finish would have
been better to use, but T wanted to show
what the least is that you can get by with,
Using a spray can type painl has ong
problem; it may or may not pull off of the
plug when it's removed from the com-
pleted maold. A hard epaxy finish is best,
Mow that the plug is finished, it time o
add some damns. Picture what the mold

Page B

5 Oniy tools used o shape the plug.

7. Plug with rudder added.

8. Finsshed plug with wire loop added, so

that it can be hung while being painted,

will look like from the inside. This is
another subject and will be covered next
musnth,

Wire Pushrod

Looking for a 40 inch long steel wire
pushrod? Byron Blakeslee (BB Sail-
planes) has them for 5200 each plus
%4.75 for shipping. Byron says that they
are shipped in a PVC tube so that they
waon't get bent by UPS, His address is
3134 Winnebago Drive, Sedalia, CO
80135; Telephone (303) 686-9572. W

R/C Soaring Digest

On The Air
With
Cormnfed

Fred Rettig

1778 5. Beltline Highvway
Maobile, Alabama 36604
(205) 471-2507 (days)

“The Last Bite"

How many times have
vousatdowntoeatameal
that had been well pre-
pared? You know, one
withall the trimrmings, like
Thanksgiving? The only problem is that
you are so hungry that you just scarf it
down I mean really fast, kinda like two
dogs eating side by side. EHach is so
worried that the other one might get his
fond, that they eat every morsel at break-
neckspeed evenif they weren't thathun-
Ery-
Oh yeah, back to the meal. S, there you
are, eating ferociously, only tolook down
and realize there are only a few precious
bites left on your plate. Immediately,
you make yourself slow down in an at-
tempt o saver each remaining bite, Per-
haps, youcan regain that good taste, but
it'stonlate, You did it again. You ate too
fast. You are FULL! Bummer..

You knaw, | have come lo realize that's
how oy flying has beenlately. elimbup
to the winch, hook up, and get a great
launch, [ mean a rain maker! Then,
samehow, my thumb just gets a spirit of
gluttony. I mean, that thing will just eat
all the plane altitude in no time flat and |
find myself down on the deck seratehin'
for sume lift and savoring every foat of
altitude left. Leven find myself talking to
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my plane.  “Come
on Babn! Don't let
me down.  Just a
fittle mare...”

Would youbelieve
it started ralking
back? Yeah, strang-
est thing,
Tt said, "You dummy! If you
would have trimmed me out
right when you came off the
launch, then all you would
have had to do was click in a
few clicks of up elevatar, then
go cruisin’ around al mini-
mal sink, cherishing each
and every foot of alt-
tude until you hil the
lift. Sure, | know |
don‘tlook like a lot
of fun easing around too slow, but yvou
Just put me in some lift and T will show
you some fun! Then you won't be down
an the deck wishing for some more alti-
tude!”

| thought about what my plane tald me.
The more | thought about 1t and prac-
ticed it, the greater my air tHime became.
Yeah, my flights got longer and [ realized
I wasn't seratchin® on the deck as much
as | had baen,
The moral of the story:
Slow down, listen to your plane, take
time to smiff the air, and savor each foot
of altitude unlil you hit lift. Then, have
fun with it! Oh, and | found that if [ stick
my thumb ina donut hole before launch-
ing, it really seems to help!
Signing Off,
Cornfed
[L5. Say your prayers and spend some
tme with the famdly.
ATTENTION: Tim Renaud of lrvine,
California. Congratulations on your
maitiage, May God bless it with peace
and happiness and may it last into eter-
nity. W



Three Times and
You're Out
, or
. |/ Hand-Launch
' Topics

by Boatt Smith

2 Sugarpimne, Irvine, CA 92714

Zlka (714) 651-8488
evenings after 7:00 PST

SULA Contest Summary
SULA has a beautiful site at Cal State
University, Daminguez Hills, near Long
Beach, CA. The last handlaunch contest
was in 1979; Joe Wurts attended that
one.. as a teenager. Merrill Farmer, the
CD, wants to make this contest a major
annual event,

For his first try, he did real well: 26 en
trants including many top fiers: Wurts,
[olly, Van Gundy. Tcame in 9th.

A Dream Come True
Waurts" river of air m:planatinn {see my
July 1994 RCSD column) paid off big for
meethis time, With Art Markowitz throw-
ing for me, in the first round [ picked my
air and snagged a thermal by myself on
the firat try for a 952 flight, In the same
heat, Wurts had the misfortune lo pick a
“teaser” thermal that he had to abortand
launchagain, The resultwas a cherished
dream-come-true for me: I BEAT JOE

At the end of the round, after [ fimished
sereaming and doing cartwheels and flips
all aver the field, Jos, knowing what this
meant o me, came over and offered his
congratulations. He's a true gentleman,
I the third round, Twent up against Joe
again.

This time he buried me,

Normally This Happens to Me
Like several pilots in this contest, John
Smith (no relation to me even thuugh
Smith is a rather uncommon surname)
crashed his Commoner into a bank of
trees on the downwind edge of the field,
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After he and his timer got the plane
down, John noted some slight damage
but saw that the controls still “wageled”.
Prompted by his timer wha noted that
there was still substantial time in the
round, John ran with his plane back to
the throwing area and threw again, His
plane launched high, tumed back with
the wind, and landed right back it the
tree.  Apain they got the plane down,
Again the controls still waggled. Again
john ran back to the feld and threw;
there was still time in the round. And
again, believe it ornot, itcrashed into the
same tree!

By this time, those of us whao had caught
this drama were ROFL (for those of you
who don’t surf the Internet or
Compuserve, this acronym stands for
“rolling on floor, laughing”), Who says
hand launchisnota greatspectator spart?
Being your dutiful handlaunch repuorter,
I went over to John to find out what
happened.

John, showing great poise under Im-
mensesttess, calmly pinpointed the cause
of the problem: the servos had been
knocked loose in the first crash render-
ing the airplane uncontrollable.

Sure, John, and 've got a great story
about frying my plane In the electrical
wires. Truly, there are many paths to
fame.
Grenade Launch

While the contest was. going on, Mike
Reagan and Paul Trist Jr. of
AeroVironment wanted me to be sure to
see their new project. AcroVironment is
the company founded by I"aul MeCready
(F'm sure [ gol the last name wrong), the
tman who led the effort to fly the Gossa-
mer Condor and Gossamer Albatross
human-powered airplanes.  Mike and
Faul are working on a solar-powered
“model airplane” that will cruise for days
at the 60,000 foot level carrying scientific
experiments as payload.

Im any case, sure encugh, when the con-

R/C Soaring Digest

Phata af RX-1 catapult R/C
glider, Mike Reagan
designerfpilol, Photo by
Paul Trist, Jr

Photo of RX-1
catapull B/C
glider. Photo by
Paud Trist, Jr.

test was over, Mike drovea pickup Lruck
Into the middle of the field. In the back
corner of the truck bed, a metal pipe
stuck up in theair. At the top of the pipe
was affixed 3 strands of 5-foot long 3/16
surgical rubber tubing. Mike and Paul
then showed everyone the plane: 36"
wingspan; 9 oz, 200 5q. in. 70% wing
taper, 2065 atrfoll (chosen for least drag),
straight trailing edge w/ ailerons and
elevator. Mike and Paul had sanded
down a solid balsa block for the wing,
Your light but otherwise typical” small
slope ghder. Oh, and the towhook was
placed 1/4" behind the leading edge.
They hovked this glider to the end of the
surgical tubing, pulled back about5times
length, and let go.

There is ne adequate description of the
Hight; though "rocket” and "afterbum-
ers” come to mind. Imagine a straight
line 307 from horizontal out as far as the
eye can seg, this monster's initial trajec-
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tory. When the plane was several hun-
dred feet out, Paul gave it some elevator
and it immediately went into a scream-
ingvertical climb, Atthetop oftheclimb,
Paul made to do some axial rolls before it
finally ran out of steam. This little bird
way peaked out at about 300 feel, Paul
then made some very nice maneuvers as
he flew the plane back to earth.

Paul then asked me if I wanted to try it,
figuring that anyone who could s0 ex-
pertly write a hand-launch column nmust
automatically know how to fly aileron. |
should have told him that Lhardly know
how to fly an aileron ship at all and
passed the transmitter to someone else, 1
thought about it for a second, decided
what the heck, accepted his transmitter,
and listened o his instructions,

He suggested strongly that [ not touch
thee controls until the plane had burned
off most of its energy. You can say that
again, | remember thinking. He let the
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plane go. watched the plane disappear
alomg its straight line path, Wait. Waita
little longer. 1t's still going in a straight
line. Wait a little...okay now it seems to
be slowing a bit (wrong!). Igave ever-so-
slight elevator.

Immediately the plane went into a large
vertical loop. Gads it was sensitive! Bel-
ter straighten it out and the plane imme-
diately went into a flat spin. Hurtling
toward earth, I madly slammed the stick
against its stops until the plane broke out
of its spin and | somehow got it to fly
level and straight. At that point, limme-
diately passed the transmitter back to
Faul muttering that itwas ton hot for me.

Paul gave everyone who dared a chance
to fly this thing, Mo one crashed, though
every pilot was taken aback by the raw
speed and sensitivity of the controls when
the plane was going fast, Without a
doubt, this was one of the most macho
things T have ever encountered

I unison, everyone agreed that this
should be a class. No one could figure
out a contest format though, Suffice itto
say that you fMlatlanders no longer need
to come to Torrey Pines or Eagle Bulle in
the early spring for world class bowling
ball Lift. Just make yourselfa little plane

h'.rungem:-ugh towithstand a large sling-
shot and be prepared for the fight of
your life! Just remember not to let any-
one get in front of it during launch, as we
flgured the plane Is doing at least 100
mph over the truck.

And don't drink any beers before at-
tempting this,

Spring-Loaded Finger-Hole Cover
Phil Bernhardt showed me his beautiful
spring-loaded finger-hole door. 'm go-
ing o build one of these.

The drawing shows a lop-view of the
ﬂ.':'SEI'I'lbl}-' shown from inside the fuse-
lage. The 1/64 ply base provides clear-
ance for the 1/8 balsa sticks to hinge up
and down, The alumimum tubing pro-
vides the outer hinge piece for the inner
wire which is attached to the 1/8 halsa
sticks. The purpose of the stop piece,
another 1 /8 kalsa stick, is to align the
door whenit'sclosed. Finally, the spring
provides a light pressure {o close the
door.

Very light and very elegant. I wish I'd
figured this out.

Next Month
Oh, heck, 1 don't know. Things can't
get much better than this. B

5pring-Loaded Finger-Hole Cover

1/84 ply
i/a base Al )
uminum
Spring bﬂlia tubing
f
[ 1
= I

/—\ balsa
‘“‘-—-..

1/8

————__ Finger-hole

cover piece

rIsmp

Piece

Winch

Line

) s .
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Giordon Jones, 214 Sunflower Drive,
Garland, Texas 75041; (214) 271-5334
Abfter 5:00 M. OS]

Alrfoll Data Listing

| found the following list of reference
documents on Interflet and thought it
would be a good list for those (hat are
interested in airfoils and other reference
data that is available The list is by no
means exbaustive, [Lrepresents a cross-
sectionof the available data. Pleasesend
enrrections or updates to me and 1 will
atlempt to update this list periodically
for everyone’s use.

(1) Abbott, LH., Yon Doenholl,
AE, Theory of Wing Sections (Sum-
mary af Airfoil Data)’ Dover, New
York, 1959,

Remark: also MACA Rpt 824, theory
and profiles for NACA 4, 5, and 6 digil
series airfoils.

(2} Althaus, 3., 'Profile Malaren Fur
den Modellflug (Windkanalmessungen
an Profile im Kritischen
Reynoldszahlbereich)', [Model airfol
polars (Wind lunnel measurements of
airfoils at eritical Reynalds numbers)],
Institut Fur Aerodynamik u.
Gasdynamik der Universitat Stuttgart.
Meckar-Verlag, Postfach 1820, 7730
Villingen-Schwenningen, Germany,
1980,

Remark: Windtunnel data on many
airtails. Wortman, Eppler, NACA,

Gottingen, Clark Y ete... 10000 < Re <
1000000,

(3) Althaus, D.,'Profile Polaren Fur
den Modellflug, Band 2 (Book 2)',
Institut Fur Aerodynamik u.
Gasdynamik der Universitat Stuttgart,
Neckar-Verlag, Postfach 1820, 7730
Willingen-Schwenmingen, Gt:rrnnn}r,
1985,
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Rermark: More wind tunnel data. Some
Eppler, Selig, Quabeck and many free
flight airfoils, Bob White, Hiofs s
lispada etc..,

i4) Althaus, &, Wortmann, F2X,
"‘Stuttgarter Profilkatalog 1, I, Vieweg,
Braunschweig, 1981.

Remark: Text in English and German.
Vol. 115 a new edition of a publication
of the Institut fur Aeradynamik und
Gasdynamik of Universitat Stutlgarl
first issued in 1972 in German, In-
cludes hibliographical references.
Contents: 1. Messergebnisse aus dem
Laminarwindkanal des Instituts fur
Aeradynamik und Gasdynamik der
Universitat Stuttgart.

(5] Bender, [-W, ‘Profilliste
Profildatenbank (Airfoil Encyclope-
dia)’, (on floppy disk), 1993, Hans-
Walter Bende, Frlenhof 3, W-5309
153340) Mekenheim, Germany

Remark: an attempt to compile all of
the ‘important’ airfoils ever published.
Cordinates, thickness, camber, and
pitching moment data for over 2200
airfoils on computer disk. Available in
the United States at an introductory
price of $115 from, Herk Stokely, 1504
Morth Horseshoe Cirele, Virgina Beach,
Virgina 23451

(&) Bender, H-W, Modellflug-
Profilesammlung, Model-Technik-
Berater MTHE 17", Verlag fur Technik u.
Handwerk, Baden-Baden, Germany,
1987, ISBMN 3-881R(-117-0

Rermark: (Madel airplane airfoil
catalog) General catalog. Provides
coardinates for many airfoils.
Wortman, Plenmger, Gottingen elc...
(7) ‘Comprehensive Guide to Airfoil
Sections for Light Aircraft’, Technical
Reference Manual, Aviation Mublica-
tions, Appleton, Wisconsin, 1982,
[SBN (-E7994-0738-7

Remark: Many different airfoils from
many different sources, wind tunnel
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data al moderate to high Reynolds
numbers (=3x10"G)

(8} Eppler, R.,"Atrfoil Design and Data’,
Springer-Yerlag, Berlin; New York, 1940,
{9} Girsberger, R."Some new airfoils for
F3B, Soar Tech #5, 1985, published by
Herk Stokely, 1504 Horseshoe Circle,
Virgina Beach, VA 23451,
(10)*HQ-Profile, Model-Technik-Berater
MTE 7, Verlag fur Technik und
Handwerk, Baden-Baden, Germany,
1983,

Remark: Airfoilsof D, Halmut Quabeck.

(11) Miley, 5.).,."A Catalog of Low
Reynolds Number Airfoil Data for Wind
Turbine Applications”. RFP-3387 VC-60,
Rockwell International  Feb. 1982, Us
Dept. of Energy, Wind Energy Technol-
ogy Division, Federal Wind Energy Pro-
gram.

(12) "MNACA-Profile, Model-Technik-
Berater MTB 3", Verlag fur Technik und

Handwerk, Baden-Baden, Germany,
1990, ISBN 3-88180-103-0

Remark: coordinates and calculated
polars for about 30 NACA d-series, f-
series and CA{W)-1 and GA(W)-2. The
booklet is lald out similar to the MTB 1/
2, sume (german) text, velocity distribu-
tions of all airfoils, drag polars and pro-
tile plots in various sizes.

(13} Selig, Michael,"The Design of Air-
foils at Low HReynolds Mumbers", Soar
Tech#3,1984, published by Herk Stokely,
1504 Horseshoe Circle, Virgina Beach,
VA 23451,

Remark: first of the published Selig air-
fuils,

(14} Selig, M.S., Donovan, |F., Fraser,
DLE.," Airfoils at Low Speeds (Soar Tech
Vol 8)", Herk Stokely, publisher, address

above.

Femark: The final results of the Sehg/
Domovan Princeton Wind Tunnel tests of
airfuils at low speeds. Wind tunnel data
on many different airfoils including all
the new Selig-Donovan (SD) airfoils, A
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very complete volume.

(15} Simons, M., Model Aivcraft Aerody
namies’, Ind. ed., Argus Books, London
England, 1987. ISBN 085-242-1895-0
Hernnrk:Zm':l.editinnmntaimaerndynamir
data on many airfoils in the appendix,
Eppler, Selig, Wortman, NACA et Avail-
able from Zemith Aviation Books.
(16) Thies, W.,'Eppler-Profile, Model-
Technik-Berater MTB 1/2°, Verlag fur
Technik u. Handwerk, Baden-Baden, Ger-
many, 1986, ISBN 3-88180-100-6 Remark:
Complete Low Reynolds number Eppler
airloils, single volume.

Miscellanepus Reference Data
(1} Proceedings of the Conference on Low
Reynolds Number Airfail Aeradynamics.
heeld at Notre Dame Univ,, June 1985, Tho-
mas Mueller ed. UNDAS-CP-77B123 Dr.
T. Mueller, Dept. Aero and Mech. Eng.
Univ. Notre Dame, Notre Dame, TN 46556

Remark: 1st, conference held on the subject
of low Reynold number airfoils. Many
papers by all of the experts in the field,
Eppler, Somers, Selig, Leibeck, Mueller,
H.K. Cheng, Morkovin ete...

(2) Proceedings of the International Con-
ference on Aerodynamics at Low Reynolds
Mumbers held at The Royal Aeronautical
Socicty, London, Oct. 1986, published by
the Royal Aeranautical Society, 4 1amilton
Place, London W1, England.

Remark: 2nd. intermatonal conderence

(3) Proceedings of the Third International
Conference on Aerodynamics al Low
Reynulds Wumbers. Held at Notre Dame
University, June 5-7,1989, Avaiable from
Springer Verlag as LUMNS4 Low Heynaolds
MNumber Acrodynamics, edited by Thomas
hMueller. 1SBN: 518843, (see below)Low
Eeynolds number aerodynamics: proceed-
ings of the conference, Notre Dame, Indi-
ana, USA, 5-7 June 1989 / T.]. Mueller,
editor. — Berlin ; New York :Springer-
Verlag, c1989. v, 446 p. ill. ; 25 em, —
{Lecture notes In engineering; 54) “Papers
presented at the Conference on Low
Reynolds Number Aerodynamics, held
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June 4-7, 1959 at the Liniversity of Notre
Dame”—Pref. Includes bibliographical
references,

(4) Lissaman, P.B.S.,"Low-Reynolds-
Number Afrtoils”, Ann, Rev. Fluid
Mech, 15, p.223-239, 1983,

(3) Pfenniger, W., Vemuru, C.5,
Mungalam, 5, Evangelista, R, "Design
of Low Reynolds Number Airfoils 117,
AlAA BB-3764-CP,

(6) Epplet, R., Somers, D.,"A Computer
"rogram for the Design and Analysist
of Low Speed Airfoils”, NASA TM-B0210,
1980,

(7} Maughmer, M., Somers, D.,"Design
und Experimental Results for a High
Aldtitude, Long Endurance Airfoil”, ATAA
[ Afrcraft, 26, No.2, Feb. T9H9. (ALAA B7-
2554).

(8) Somers, D, "Design and Experimen-

tal Results for a MNatural-Laminar-Flow
Adirfoil for General Aviation Applica-
tions”, NASA TP-186], 1981,

(%) Somers, [0.,"Design and Experimen-
tal Results for a Flapped Natural-Lami-
nar-Flow Airfoil for General Aviation
Applications"”, NASA TP-18s85, 1981,
(1) Pope, A. Basic wing and airfoil
theory', 1sted. McGraw-Hill, New York,
1951.

(11) Bauer, F.,, Garabedian, P., David
Korn, D, "Supercritical wing sections 111,
Springer-Verlag, Berlin ; New York:1977.
{Lecture notes in economics and math-
ematical systems; 150)

Remark: Twa earlier books: [1] A theory
ufsupercritical wing sections, by F. Bauer,
P, Garabedian, and D. Korn; [2]
Supercritical wing theory, by F. Bauer et
al. W

Do you want to

lkknow why?
.by Erik Eiche
Richmond, B.C., Canada

{The cover of the [uly issue of RESD shows
the cockpit detall of Erik’s beautiful scale
replica of the full-size OBS, How does he
da it Yes, we want to know why... Ed)

Over the years, I've been given a lot of
credil for my scale models and T would
like to share it with two people in par-
ticular. First, Twould like to thank Mar-
tin Simons for providing a wealth of
documentation like photos, 3 views, and
lots of data in his book “The Warld's
Vintage Sallplanes”. Besides very inter-
esting stories and anecdotes, Martin's
book has all the information [ needed to
build scale models like Baby Albatrass,
Kranich, Fafnir, and the flying Observa-
lory, OBS. My next vintage scale project
isright in front of me on page 42, 43, and
44, and it is called the WIEN. Martin has
dome all the "footwork”, the running
around, the talking, the writing, etc., ete,,
which T could not have done in a hun-
dred years. AllThave to do is relax and
September 1994

convert his 3 view drawings imto 1:4 con-
struction drawings. It's simple, super
convenient, and painless: [ hope to meet
Martin one of these years, and thank him
in person.

The other person [ want to share the
credit with is my dear wife. A lot of
people try to win the jackpot. Well, 1did,
47 years agowhen | married her, 1doubt
they make girls like her any more. Be-
sides the housework, washing, and cook-
ing, shealso doestheshopping, banking,
taxes, and many other things [ am sup-
posed to do. 1s there anyone who envies
me?

Oh, there are a couple of more things 1
should mention, Most of the wood cut-
ting and the sanding is done inmy work-
shapt inthe house. There is no complaint
about dust or noise. Wheredo I storemy
models? Hangar #1 is her utility room
and Hangar #2 15 the rec. room.

Life has taught me not to take anything
for granted butto appreciate all the good
things.
Now youknow why... leall myselfa very
lucky guy! H
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This Old Plane =

.oy Fred Mallett
334 Harnldson Dr.
Corpus Christl, Texas 7HI12

(512) 991-3044 (Week Days) ==

— e

Survivahbility

The plane ticked a wing on a bush top,
spun several times kinda like a poorly
thrown boomerang, and crumpled into
sticks on the beach below. The plane was
flying again after a 10 minute slope, top
repairjob. (Itisniceto have avantow ork
out of the wind.) How? By using the
“weak link” building technmigue, Also
called the “crumple” method.

The weak links are designed, or re-de-
signed into the plane. One place for this
technigue is the wing holddown. In the
case of the plane mentioned above, two
4-40 nylon bolts on o 607 slope racer {a
NightHawk) leaded up to 40 oz. The
balts sheared off, with only a blemish on
the wing tip from the cement riprap.
Had the usual 1/4" bolt been used, or the
dowel ma hole method, you could guar-
antee a bit of bench time to repair. Very
likely a broken fuselage would have re-
sulted.

This month's column will address air-
planepreservationingeneral, rather than
describing one plane in particular, Sur-
vivability comes in several forms,

ONE: Reduce the forces invalved, by
building a very hght, small plane. The
Silhouelte, a fast agile slope ship, and
most HLG's fall into this class, Withvery
little weight, and short moment arms (in
the case of the Silhouette) there is liltle
breaking force involved, and the plane
often survives. | have seen a sbock Sil-
houette do 3cartwheel landings (crashes)
in one day, and fly away. 1 hate to
mention how many times Lhave watched
my HLG's act like Olympic gymnastics
hopefuls. This is the hounce method,
Picture 1 shows an example of this with
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T Zika

the Sky King sloper, all 40 inches and 11
oz of it. It bounces real good.

TWO: If the above factors don't fit into
the design (Le., big/heavy planes), you
can build in weak links. The goal is to
havea pre-determined component fail to
minimize damage, and repair times, Be-
low are some examples of weak link
locations, and methads.

THREE: Build it STRONG. The bad
partisthat this usually means heavy(ier),
We all know E=mec=. S0 does mother
earth when a plane hits. The hard partin
designing with this method is, “Where
dres extra weight stop being strength,
and start being enough mass to hreak
another component?” The best example
of this | have seen was an FAB pilot whao
had his thumb fall off the stick (so he said
A} on the second turnin a run, while the
118" leaded up, bird was pointed down,
and banked hard, flving at warp 4. The
first bounce was as high as I can throw a
HLG, the remaining cartwheels were
mild by comparison. He launched the
plane again 10 minutes later (had tostop
shaking first). Thatwas onestrong plane,
FOUR: Don't fly it (Know anyone with
ahanpger queen?), ordon’terashit. [fyou
{think you} never crash, flip to another
article, and stop reading this one.
Tadl feathers:

My preference for tail preservation is to
notattach the tail very well, Sounds bad,
huh? Actually the methods used depend
on the type of plane. For V-tail slope and
HLG, Loften use no reinforcement when
epoxying, or C/A'ing the tails on. Use a
fine line of glue, also. This way the tails
pop off ona bad landing vr crash, but the
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Picture 2 - Re-atfachable tails.

Picture 3 - 4 4-40-nylon bolts for a 2 meter,
2 prece wing slope plane.

tailsnever gethurt; just a guick re-attach-
mentand fly again. Picture 2 shows tails
glued ontoa Corn Dogger HLG with this
method. The other choice 18 to use glass
reinforcement ta attach the tails, then
they never fall off, but will break mare
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Picture 1 - 5ky King

pitcheron sloper.,

frequently. On thermal ships, [ don't
waorry about the tails, and attach them
well, Thermal planes don't land back-
wards ar carbwheel often. Then again,
there were a few windy days,....
Wing Holddowns:

Of course rubber hands are probably the
best wing preserver, solong as you don't
put too many on, [ feel the old adage of
6t 8 bands was developed by kit manu-
Facturerstoget us tobuy morekits. With
6 -8 on, you might as well bolt the wing
down., With a HLG, T never use more
than2 NEW bands. ltmay appear sloppy,
butwhenin flightthere isonly the weight
of the fuselage pulling. I often highstart
on 1/8" 00 tubing with two bands and
again, no prublem. Four waorks fine for
Gentle Lady type planes on a normal
highstartar the slope. The goal hereis to
getsome give when mother carth reaches
out and grabs a wingtip on landing,

For slope ships, und foam core wings on
thermal ships, in my opinion, the wing
Bolts that come with kits are way over-
Kill. Kill the plane thal is! Nut to pick on
anyone so [ won't mention the plane
name, but a kit | recently built with a 66"
span 22 oz slope/thermal aileron glider,
came with 1 /4" bolts. These bolts have a
shearstrengthnear 230C-foree fora plane
uf this weight, Whohas everbuilta foam /
obechi wing that would stand that kind
uf stress? For planes up to 35 oz, or so |
recommend 2 4-40 or 6,/ 32 nylon bolts. {1
gol a kitonee with 4-40 steel bolts!!) This
way the balt will give, not the wing, or
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lolddown block, T heard the Aussie
speed record for gliders was donewith 2
4-40 nylon bolts!! For HLG's Luse one 4-
40 1m the center, and 2 2-536, or a 4-40 with
the head cut off at the rear to prevent
pivat. For contests, you hate to have to
replace abolt in the middle of a round, so
anormal 4-40, or veleroworks great. The
problem withcontestsisthat lotsof planes
try to fly in the same space at imes, In
this case a mid-air could separate the
wing from the body. Mot good. Dedi-
cated contest ships usually don’t use this
construction technique. Thiz is for play
tirne planes. A pair of §-24 nylon bolts
will easily hold an open class wing on, if
the wing is twa piece, [ put two bolts on
either wing section (front and back) as
seen ln picture 3. To prepare for the
halddown installation, a 3/8" dowel
works nicely. Drill the hole in the wing,
cut anel fit the dowel to sit flush top and
bottom, (easier done with the dowel out,
than epoxied in), then epoxy the per-
fectly sized dowel in place. Next, drill
the hole for the bolt, and countersink
withad/ 16 wood drill sothehead doesn't
stick up. When the wing is ready, hold
the wing in place and drill through the
holesintothe plywood crossbarinstalled
in the fuselage. Move the wing and
enlarge the hole to accept the blind nut, 1
like to do one hole al a time, so the
installed bolt can hald the wing steady
for perfectalignment uf the second holes.

Anotheraspect topreservinga wing isto
give it a way out. Many fuselages havea
vertical stop in front of the wing. This is
a way o guarantee damage in a straight
incrash. 1usually re-design to geta nice
sloping ramp fur the wing to follow in
the event of a crash. Let the wing break
free of its holddown, and slide away.
(You did use plugs that will release for
the aileronservos, night?) Many low wing
slopers have vertical front edges to the
wing saddle. This will often break a wing
in half in a straight in erash. Modify this
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to a ramp, and use small bolts for the
wind holdduown, and you'll be laughing
after a erash, In my opinion, wing lead-
ing edge dowels that fit in a hole in a
vertical former should be outlawed in
heginner craft, They pretly much guar-
antee a nasty repair job on the wing or
fuse or both, in the event of an "oops™ at
low altitude.
Ballast:

There is nothing like flying witha bigold
chunk of lead in the bottom of a slope
ship. There is also nothing quite like the
debris left behind when a 20 oz. chunk of
lead has pulverized a path through your
radio gear on its way through the nose
after a sudden stop.

A couple ways to minimize this:

Using lead shot in a bag in a ballast
compartment 15 one way. If the lead
breaks the compartment it scatters out,
reducingshock. (Thisisbad fortheducks
in the area though.) Another is te bolt in
a film canister, drill right through the
side, then boll it in, Open the cap and
fill'er up with split shot, o lead shot, Be
sure to gel all the free Hoating lead out
after a crash though, as it causes some
weird flight characteristics if you have a
few split shot rolling around in the fuse.
A few friends use roofers sheet lead cut
to size and formed to the fuseshape, then
threugh bolted withnylonbolts and nuts.
Ina splat test, the bolt will shear, and the
open sheets of lead seem not to domuch
damage, either from the individual pieces
not packing the wallop of a lead ingot, ur
that they are bent to the fuse shape and
the bolt absorbed some impact. Either
way, it seems to work.

This is just a small list of ways for build-
ing planes that can take some abuse. I
vou have better or more ways, let me
know. If there are enough, we will re-
visitthissubject in the future, Good luck,
and many crumple landings to ya, B
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P.O. Box 975
Olalla, Washington
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A Wovel Control
System Mechanism

An unconventional model from Hotland pro-
vides ar e for enthusinsts of Inilless plan-
forms..,

We often receive inguiries aboul
trimmable control surfaces. In addition
to the standard aileron and elevator or
elevon complement, the designer may
wish to have a “trim tab,” as this can be
quite handy when trimming a tailless
sailplane for best performance within a
specific fight regime. Untl this idea ap-
peared in DELTA, however, every me-
chanical system we had seen had two
probilems; drag from various mechanical
components protruding into the air-
stream, and “system slop™,

In order for the servio to transmit its
relatively large forces o the control sur
face farappropriate deflection, somesort
of mechanism must be designed and bult
which will provide the needed control
surface deflection range and an appri-
priate mechanical advantage, The maost
obvinus way of accomplishing this is to
put a rather large arm on the condrol
surface, and attach a smaller than usual
servo wheel to the servo. But a long
control hom is anti-aesthetic, produces a
large amount of drag, and disrupts the
local airflow over the control surface. We

have found such control systems alsa lack
rigidity,

The control system sketched here, how-
ever, has some real advantages. There is
nothing protruding from the wing or con-
trol surface, so it is aerodynamically clean,
and there is a minimum of slop in the
physical system. Additionally, a standard
servo wheel can usually beused. This sys-
tem consists of a set of telescoping tubes
which are attached at one end to the con-
trol surface and at the other to the servo
whesl.

The diagram shows the component layoul
used within the wings of Arend Borst's
Unnozel, a “noseless” V-tailed sailplane
designed for F3B. As youcanseg, therange
of deflection for camber changing is just
12¢ — three degrees up and nine degrees
down —but the tolal range of deflection is
greater. The control surface can be moved
in very small increments while being held
rigidly in position at all times.

Readersimplementing this contral system
shiould beginby either drawing the system
geometry on paper or by building a mock-
up which allows adjustment of servo pusi-
tion. Less control surface travel, and finer
adjustment, can be nbtained by moving
the servo further away from the control
surface pivot point, while more travel can
ke realized by moving the servo closer.
Bince the entire mechanism must fit inside
thelocalinternal height of the wing, a bit of
experimentation is certainly in order.

We would very much appraciate hearing
from any readers who utilize this idea ina
tailless sailplane, B2Kuhlman, P.O. Box
975, Olalla WA 98359-0075. B

Servo can be moved to change deflection rangs.

-— control surface pivot point
Specd
5 : 2° L/ E 205
= ~ o l—E 193
telescoping Cubes Eppler 205 & Thermal
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Designing the Raptor 135
Part 2 - Airfoil Selection
and Performance Analysis

by Dave Squires
574 Maple Ave
Sunnyvale, CA 94086
(408) 245-8111

Last installment in the April issue of
RCSD 1 covered the histury of how the
design idea developed In my head and
how it came to be a real priject. [ pro-
vided the performance polar data table
and graph as well as the three view line
drawing. This installment [ am going to
get into move detail. | will be covering
airfiil analysis and selection and how
the performance analysis was done.
Airfoil Selection

Airfoil selection is a tricky process if you
are looking for the highest performance
and attempting to do something “differ-
ent” o advance the state of the art of
sailplanesand soaring. Isuppose | should
really be an avronautical engineer. [am
not, however. | am just another R/C
model builder who loves flying and
wanted to design a “big” model. [Thave
learned a lotabout airfoils from Soartech
8. If you don't have a copy of Svartech 8
and you are serious aboul modelling,
then get a copy. You will learn a lot. |
also learned a great deal writing my air-
foil viewing and editing program,
AFEDIT. | used this program to modify
airfoils in my search for the airfoil for the
Raptor sailplane.

Since | am not an aeronautical engineer [
decided not to get too “original® n se-
lecting or designing an airfoil. T just
don't know enough to do a competent
job of it. So, 1 started with an existing
airfoil to see if moderate moedifications
will give me what [ want. The next
question is: How do [ determine what |

wantor what isneeded intheairfoil to do
the job?

The basic requirements are listed below.
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Alrfoll Requirements:

The requirements for the wings of the
Raptor 135 are as follows:

1. Aspect ratio of 34:1; 22 inch root
chord, 10 inch tip chord; Constant
taper, Straight leading edge TE
tapers furward,

2 Spanof13.5 meters (44.3 teet). Bach
panel 21 feetlong. This givesa wing
area of 56.3 sq it

3. Wing to be approximately 3.5 to 4
inches thick at the reot for adequate
spar strength and to minimize spar
tension. This sets the airfoil thick-
ness range between 16% and 18%
with a 22 inch root chord.

4. Liftvsdrag curve toshow mild stall
characteristics and give 40:1 L/ 1D or
better in the finished sailplane, or
lowest drag airfoil possible within
these constramts.

Hooked at many different airfoils before
settling on the one to be used on the
prototype glider. Ttwas a long process,
As vou will see, T settled on one airfoil
first, then found out it did naot really give
me the performance | wanted and [ had
tochangealrfoils. But to keep thestory in
sequence [ will cover selection of the first
airfoil, then the second.

First, | ordered the airfoil analysis pro
pram Airfail-ii from Airware in Con-
necticut. This program is basically Dr.
Richard Eppler's program developed at
MNASA and converted and compiled to
run onan IBM compatible PC. You may
have read other reviews of this program
inother publications. 1 will nol review
the program in any detail here.

It is a scientific style of program that is
not the gasiest to learn to use and under-
stand. The human interface is not the
best and is somewhat cumbersome to
use, at least compared to what Tam used
ton ltisnotvery user friendlyif judged by
today’s standards. It appears that it was
written by hd scientists for use by Phd
sclentists, So be forewarned if you plan
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10 buy the program,. It will take some
getting used to,

In any case, computer “wind tumnel”
analysis was necessary, so | sent in my
5400 for the program. It took me awhile
to figure out how the program really
worked, You practically have to be an
aeronautical engineer to really interpret
the results properly. Once you get the
hang of it you can get some very useful
data from the analysis that is very close
ter real wind tunnel data albiet usually a
little on the oplimistic side. 1t Is fairly
accurate for reynalds numbers of
1,000,000 and above.

lam an electronics engineer, so | had a bit
of a learning curveto climb to get compe-
tent enough using the program to under-
stand what was going on. 1 did this
mainly by running many known airfoils
through it and plotting the results. By
comparing the resulls [ began to under-
stand what was important for laminar
flow and what to look for. Talso learned
whatseemed to not matter very much ar
could be ignored in the output. 1am stll
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really a bit of a novice at using this pro-
gramn. Bul what the heck, you have o
start somewhene.

| 1sed the coordinabe imput ophon to
read in known airfoil coordinate files
and analyze them. One of the better full
size airfoils | considered was the
Wortmann FX79K144. It is a strange
leoking airfoil mtended forwse with flaps.
It is the lowest drag airfoil | have run on
this programsa far. ltis quiteamazing as
well as a little strange looking. See Fig-
ure 1 for a plot of the FX79K144 and the
polar plot from Airfoil-ii. Inessenceilis
anairfoil that in the “neutral flap” posi-
tion appears reflexed, that is, upward
flap deflection.  Iwould have used this
airfoil except that it is 14.4% thick. 1
needed an airfoil that would give good
lew drag numbers and higher lift and be
at least 16% thick due to the high aspect
ratio | planned to use. This seemed to be
a very tall order and [ did not know if it
was even possible. | needed a minimum
of 16% thick to get the minimum 3.5"
thickness at the wing root for structural
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reasons to minimize fex in the high as-
pect ratio wings and not put too heavy a
load onthe carbon spars. Theextra thick
ness is also needed to increase torsional
stiffness to avoid high speed futter,

T used my program AFEDIT to scale the
FX79K 144 up to 18%. However, Airfoil-
ii showed that it did not work well with
that much of a change. | tried other
radically different original shapes and
some were not too bad, but not good
enough. (As you will read later, [ scaled
the FX7T9K 144 ta 16%, took out the reflex,
and it does wark at this thickness.)

Thenl got the fall issue of Sailplane Builder,
a  publication of the Sailplane
Homebwlders Assocabion. It had e
review of the SM70] airfoll designed by
Somers and Maughmer for the World
Class competition that ended last year,
The published polar data lonked pretty
good and it was 16% thick. This was
closer to my 18% maximum thickness
target. They had published the Airoil-il
vutput showing the velocity distribution
and polars. [t was designed to have a
gentle stall to provide good handling at
low speeds for tight thermalling and be
forgiving of pilot errors. It also had to
have low drag at cruising speeds for
cross country flying,

[typed in thecoordinates that were pub-
lished inthe article and then converted it
to the Aarfoul-ii format using AFEDIT. [
then did an analysis run on Airfoil-ii. |
got the same answer as published in the
article. This gave me the right starting
paint, | then loaded up the SM70L in
AFEDIT and scaled it to 18% thick, With
AFEDIT you can scale the camber and
thickness together or independently. 1
used the option to scale both simulta-
necusly so that all parameters would
hopefully track each other, So the cam-
ber and thickness were scaled by 1.125X
or increased by 12.5%. The 1,125 is 18
divided by 16. Tcalled the new aivfoil the
DS7018. The 'DS" is my initials and the
18" stands for 18% thick. The 70" indi-
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cates something of the origin from the
SM7O o give some credit W iks creators.

Then translated the DS7018 coordinates
tor the Airfoil-ii format and did an anal}rv
sis run, Now, this is where the oeal
surprisecamein, The output plots looked
almost identical to the SM701! The ex-
ception was that the lift was higher be-
tore the drag started ko increase at higher
anglesof attack. Bothsets ofairfoil polars
are printed here so you can do your own
comparison. (See Figures 2 and 3) 1
thought this was pretty amazing. 1 talked
to Stan Hall about this and he confirmed
that it was possible. He said that he
learned a long time ago that a thicker
atrfoil does nol necessarily mean higher
drap than a thinner one. Ttall dependson
the profile and if and how much laminar
separation occurs. This means that a
thicker airfoll with no separation prob-
lems will have lower drag than a thin
airfoil with laminar separation bubhbles.
It appears that thickness is a secondary
concern with full size airfoils, Laminar
flow is Ehe primary concern,

Mow, | also needed an aurfoil that would
do pretty well at low Reynolds numbers
so that [ could use it on the third scale
model rather than change to some other
airfoil. This way Lcould get a better idea
of how the Full size plane will handle
from how the model handles. 1f the
muodel did not exhibit bad stall spin ten:
dencies or tHp stall tendencies, then the
full size plane also would not exhibil
these bad tendencies. | realize that per-
haps this is a bit much to ask, but 1 am
bound and determined to try anyway.
I'm erassing my fingers on this one, My
bet is that the model will spin like crazy
and tip stall unless a different airfoil is
used for the tip section of the wings.

The Reynolds numbers for the model at
the wingtips, which have a chord of only
333 inches, will be about 50,000 in slow
flight. This is pretty darn low and very
'iffy’ for the high wing loading that wall
b required. The wing area for the mode|
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is 6 26 square feet total (201 sqin). Theall
up weight will be about 14.6 Ibs, This
givesawing loadingof 2.23 bs persquare
foot ur 37.3 ounces,/sq ft. This will not
allow very slow flight or landing speeds.
Best glide speed will be about 29 mph
and minimum sink at about 25 mph. 1
estimate the stall speed (o be about 20
mph, This will seem pretty fast to any-
ene used to fying floalers, Tt will stall
where foaters are flying backwards. It
will be much like flying an unlimiled
slope racer with full ballast. 1t will really
move out. This means thatif you put the
nose down it will really cover ground
with redline at about 92 mph. Remem-
ker, | am building a model to DYNAMIC
scale, soeverything hastobescaled prop-
erly. [ could fly it at 9 or 10 Ibs for fun
flying, but that would be cheating for full
size Hight characteristics evaluation us-
ing the model,
The DS7018 airfoil seems to do OK at the
low Reynolds numbers, but the wind
tunnel program is inaccurate at these
low numbers. The assumptions and
equations tend to break down and give
overly optimistic results. Only tlying
will tell as T don‘t have access to a real
wind tunmel (o find out what the actual
polars are at low speeds.
The Plot Thickens

{or I change my mind)

In engineering you always want to keep
double checking what you are doing.
Well, 1 had this put feeling that the
DS7018 was giving me results that were
too optimistic. 5o, | went back through
the process and found an error in the
spreadsheet starting at the third column
of data, One parameter thal was sup-
posed tobe a constant acrozs all columns
suddenly changed. This gave L/D re-
sults that were ton high, Everything else
lovked good except that 1 wondered
about the airfoil parameters used in the
spreadsheetanalysis (see below). 1 fixed
the error and changed the selected data
up one data point on the lift vs drag
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curve, Themaximum L /Dchanged from
42:1 o 37:1, | wanted over 41 L/D so
this got me looking into the FX79K14
again. [ wondered if it would work i’ ]
were o effectively take out the reflex in
the airfoil to make a new airfoil with no
flap deflection. 50,1 proceeded to write
a function for AFEDIT to do just that, It
tumed out to be pretly casy to imple-
ment. A FLAP UTILITY hinction is now
part of the program,

[do not want flaps on the full size glider.
It may be that it would be suitable for
standard class racing competition. Flaps
are not allowed in thisclass. Sothisisthe
reason thatTwanted to take out the nega-
tive flap deflection of the FX79K144.
Perhaps in another model of the Raptor,
wings with flaps could be retrofitted.

I played with the flap chord and the
angle of deflection to get about a perfect
deflection from the FXT9K144 to a non-
flapped version. This happened at +9
degree deflection and at 19.2% of chord
fromthe TE. Aslightediting of anupper
surface and lower surface coordinate to
get the “hinge line” bump out, scale it up
to 16% thick, and presto, a new airfoil is
born. Tthen translated the coordinates o
the Airfoil-ii format (Eppler style),
smoothed it and ran Airfoil-ii ko get the
“wind tunnel” lift vs drag polar data.
Seo Figure 4 for the new DS46160 airfoil
and the lift vs drag polar graph. This
curve is for a Reynolds numbers of
S00,000; 750,000 and 1,000,000 cnly for
simplicity,

Performance Analysis (Full Size)

Of interest here is the sailplane perfor-
mance polars or graphs, I don't know
where the term "polar” came into usage
{shows my ignorance), but it is just a
graph of the sink rate at different air-
speeds. “Polar eoordinates” have noth-
ing todo withanything here. Soweneed
to calculate the lift, drag, sink rates, and
airspeeds for different coefficients of lift
and drag for the airfail to be used. Wa
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also need lo know the parasitic drag
contribution of everything else except
the wings. Total up the dragand total up
the Lift and caleulate the sink rate and the
airspeed then plot the graph. Sounds
easy encugh until you start thinking
aboutit. [would have noidea how much
drag the fuselage and tail sechon would
contribute. [tried using PC-50ar, but it
did notwork for a full size sailplane very
well. The numbers were completely
unrealistic. 5o | began looking for a
better way to gel accurate results for a
full size sailplane. Aslmentioned in the
firstarticle, Iraninto StanHall, renowned
sailplane homebuilder and aeronautical
engineer at one of the SB5SS club meet-
ings where he was the featured speaker,

After meeting with Stan Hall T tock his
step-by-step method and entered it into
the spreadsheet program on my com-
puter, It is tailor made for this purpose it
turnz out. All of the data entry is straight
forward except for the required numbers
from the airfoil polar data. | talked to
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Stan about this to get a better under-
standing of it 1t burns out to be pretty
simple. There is a parameter called ‘B
and a related drag number that are re-
quired. Itisanextrapolation of the slope
ofaCl“squared” polarcurveat the hugher
lift region to the Cd axis. The Cd axis is
the horizontal axis or “coefficient of
drag”. | figured oul a way to enter the
airfoil Cl and Cd numbers from the ap-
propriate points on the curve and the
spreadsheet would calculate the correct
mumber automatically. 1 used the curve
tora Heynolds number of 1 million since
this 15 an average number for a full size
sailplane. [ did this for the PIK20 ex-
ample as well to get a correlation com-
parison from the Airfoil-ii results. I got
the same answer as the example Stan
Hall provided. This was encouraging
and told me that | was doing it right. So
I plugged in the numbers for the DS7018
airfoil and presto it shows a 421 best
glide using the same fuselage cross sec-
tinnal area as the PTK20.
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OK! TIME OUT!! TIME OUTH

| wrote mostof this arbicle before I did the
double checking 1 explained in the “plot
thickens" section. Rather than rewnte
the whole article to ‘sanitize’ it [ decided
to leave it intact and add the changes to
show my mistakes so others could learn
from them as well. Though not a huge
error, it shows the subtleties that can be
encountered and that the design process
is not necessarily a smooth one as vou
may be led to believe by the usual pol-
ished articles that are published.

Soowe now know that the DS7018 airfoil
is NOT going lo gel the 42:1 L/D | Hrst
thought, Thisis where [ change my mind
and decide to use the new airfoll T modi-
fied from the FX79K144. [called this the
2546160 arrfoil as explained above, The
maximum camber is 4.6% and it is 16%
thick, hence the 46 and the 160. You
know by now where the DS comes from,
..egn, pure and simple.

Fuselage Cross Sectional
Area Calculation

I calculated the real cross sectional area
of my fuselage profile and itis less than
the PTK20 example. Treally doubt that it
is less because [ have designed a larger
thannormal cockpit to accomodate ag™4”
pilot. Using the PIK20 fuselage cross
section | get 41.34:1 best L/ T at 50 knots
with the DS46160. I plan to use winglets
on the Raptor 135, This will reduce the
induced drag of the wing and increase
the L. /12 2.5t0 3 points to perhaps close to
43:1 or 44:1. So 44:1 may be possible to
achieve with winglets. This would be
cutrageous in a short span 135 meter
light weight sailplane. It could possibly
compete head to head with a 15 meter
Discusor Ventus even without flaps, We
shall see if it is for real or not. It sure
rnaIcestheprnms.RMﬂreex:it‘mgwiththE
pussibility 0f 43 to 44 te one glide ratio in
a 13.5 meter plane. Now | want to get it
done to find oul.

The fuselage cross sectional area is re-
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quired for Stan Hall's method of caleu-
lating the performance. [t is needed fur
the drag caleulations to determine L/D,

To caleulate the cross sectional area of a
compound curved section likea sailplane
fuselage, [ used a manual “integration”
method, For those of vou who know
caleulus, integration is the method of
caleulating the area under a curve by a
miathematical algebraic mﬂm'.pulatiun (%]
give an exact resull. In the case of this
cross secHon | know the curve, but not
the equation for it. Since integration
fundamentally breaks up the area into
small rectangles and sums the area of
each one an approximation can be done
using a manual equivalent on graph pa-
per. Doing this you get little extra tri-
angles added or missing that constitute
the error. The error canbe minimized by
ending the rectangles at the midpoint of
the vertical line at the end of the rect-
angle instead of the bottom ar top of this
line, Useafixed short side dimension for
all sections and use say 20 to 30 sections
vertically. The long side becomes vari-
able. Calculate the areas for all sectons
and add them up, The ones near the top
and bottom will have the most error and
vou can estimate any correction and fig-
ure this in teo, Add all of the areas up
and vou have the total area to within one
percent ar so. This 15 close encugh,

The table of performance polar data us-
ing the D54a160 airfoil are shown in Table
1. Theseare the spreadsheet results with
some columns removed so that it will fit
on one page,  In essence the method
calculates the lift total and the drag total
and then calculates the lift/drag result,
airspeed, and sink rate for each coeffi-
clent of Lilt point. Each coefficient of lift
point corresponds to increasing angles
ofattack. Best glide comes inatabout0.9
to 1.0 eoetfictent of lift. Minimum sink at
a little hugher Lift than this. Each equa-
tion depends on the result from the one
before. So the process is a progressive
one.  The performance polar graph is
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Figure 6

showninFigure5, Figure6showsthe L/
[} ve Airspeed plot. Due to the inability
of the spreadsheel program praphing
capahility toinvertthe Y " axis the polars
are inverled from what you might be
used to. The spreadsheetinstantrecalcu-
lation feature is really nice to do “what
if” changes and see the results immedi-
ately. You can change the fuselage cross
section tor example and see the effect
right away.
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| did this sort of thing trying different
airfoils. [ tried the SM701, DS7018, and
the FX79K144 and the DS46160, The
SMPOL givesabout 37.0:1 L/ D, the DET018
aboul the same and the FX79K144 and
DS4a160 about 41:1, ASSUMING NO
winglets. Itis interesting to note that the
thickenad versions of the SM701 and the
FX79K144 give nearly the same perfor-
mance as the original versions of the
airfoils. Thisis fortunate for me as | need
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the added thickness for stroctural rea-
sons. A 15 meter version of the Raptor
using the DS46160 shows a 44.7:1 best
glide ratio at 47.7 koots. | did some
c::rmparis.msusinglmm-.rnsailp]aneﬁand
1 getresults a litthe pessimistic compared
to the real plane using this peformance
calculation method of Stan Hall's. This
indicates that the numbers are likely to
be accurate if not underestimating the
performance. Winglets would kick it up
to 47:1 to 48:1. The caleulated minimum
sink rate would be 98.5ft /min. This is
prethy awesome in a 15 meter standard
class sailplane.., nearly a perpetual mo-
tion machine, The further I get into this
priject the better it looks. Usually it
happens the other way around. T did
find some errors, but it has not torpe-
doed the project. Ttstill looks very good.

Stan Hall's Performanoes
Analysis Method

Stan Hall was kind enough to give me
permission to provide his performance
analysis approach far publication here.
So here goes,

Thisis astep by stepmethod that youcan
doby hand if you don’thave a computer.
This method works beautifully ona com-
puter with a spreadsheet program. It
would be good if you knew some algebra
aswell. Iwill try to explaln this method
a8 :'Iearl}r as [ can so you can make use of
it

What you will need:

- airfoil polardata at a Reynolds num-
ber of 1 million, not just the graph.
You could, I guess, use a plot and
measure the numbers from it, but it
wolld not be as accurate.

- the fuselage cross sectional area as
explained above,

- to calculate a couple of parameters
from the airfoil data. (B and Ca)

I will show you how to do this.

Onee you have all the required data, you
simply have to follow the step by step
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approach and calculate each parameter
in sequence.

Some assumptions:

L The fuselage style is similar to thal
of any high performance modern
fiberglass sailplane so that the drag
contribution is reasonably accurate.

2, The planform does not depart radi-
cally from the ‘standard’ type of fi-
berglass sailplane. If you try to use
this methed for a flying wing or a
canard all bets are off.

Calculating B and Co

This part can be really confusing if you
don't know vour math, All you really
need to know is algebra, but an under-
standing of caleulus would really help. 1
will try to explain it as simply as | canin
a step by step approach so that all you
have to dois add, subtract, multiply and
divide. Firstof all you need numbers for
points on the polar curve for a reynolds
number of 1T million (full size analysis)

You need a minimum of bwa pairs of
points. Start with the ones near a coeffi-
cient of lift of about 1. Slightly over or
under is ok, Then pick numbers that are
near Cl'sof 0908, and 0.7, Put thesein
a table where Cl is coefficient of lift and
Cd 15 the coefficient of drag at that Cl
point. This is where Airfoil-if is really
handy. The cutput provides these num-
bers and 1 just pick them out of the file,
write them down and enter them into the

spreadsheet.

Ok! Hereiswhere we getinto thealgebra
part of doing this. We need to find the
a]npe ofthepolar curvewiththe Cl points
squared near the 1.0 C] point, This done
by the following methad,

You need at least two sets of data points
on the curve.  We have the following
numbers from the TS46160 polar data.
Drata point A:Cl = 1.031 Cd =.0070
Data point B:Cl = 1,936 Cd = (068
The calculation of ‘B and Cdo uses Cl
squared
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Delta Cl1=ClaxCla-Clb x Clb = 1.031
% 1.031 - 0,936 x 0,936 = (L1869

Delta Cd = Cda - Cdb = 0,007 - 0.0068 =
L2

For the mathematically inclined: B=dCd

{ {dCl squared)

Mow imagine projecting theline through
the points (with Cl numbers squared)
down to the Cd aas. This crossing point
is the Cd at zero lift or in other words
Cdo. Itis not the real drag coefficient at
gerolift. Itisa projected coefficient. This
is the number that wewant. Tocalculate
it use the following formula;

B = (Cd2 -Cd1)/((C12*C12) - (CII*CLL Y
Co = Cd2 - Cd2*A

B = (0.007 - 0.0068)/(1.063 0.0876) =
0.0002 /01868 = (.00107

Cdo = 0,007 - 0.00770.00M07 = 00699

1 know it seems a bit complicated. You
have to use this formula for a computer
spreadsheet. Read Cdo as Cd zero, Bis
the slope of the Cl squared vs Cd curve.
We now have the two required numbers
from the airfoil polar data; B = 0.00107
and Cdo=0.0069Y for the DS46160 airfoil
data used here.

Youwhowant to putthisin your spread-
ghests the formula above 15 the ome [
used. Cd2 and C12 should be close to the
Cl=] point if possible, Cd1 and Cl1 are
the next pairof points downon the curve
to get reasonable results. The Cd and Cl
numbers would be replaced with the
appropriate row and colunn locations
for the airfoil data that you have entered.

The main parameters we are interested
in are the lift of the wing, the drag of the
wing, the drag of the fuselage plus tail,
and the airspeeds and sink rates at which
these ocour at coefficients of Lifl between
0.1 and 1.2 ininerementsof Clof (L1, Stan
Hall used mmcrements of Clof 0.2, Hedid
this because he was assuming hand cal-
culation was to be used and the coarser
incraments reduce the ealculation effort,
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With the computer I can use the finer
resclution because the spreadsheel cal-
culales all the numbers in an instant.
lalk about saving time! Once you have
the Liftand Drag numbers and atrspeeds
at all the C| numbers you can now plol
the performance polar either by hand or
by using any graphing ability of the
spreadsheet program. | used Quattro
Pro 5.0 for Windows.

I have giventhe procedure forasingleCl
so that the formulas for each step can be
given without taking up the entire page.
You would repeat the process to gener-
atecolumns of data foreach coefficient of
lift. Once this is done plol the sink rates
on the vertical axis and the airspeed on
the horizantal axis for each Cl. Younow
have the sailplane performance polar
graph. Again see Table 1 for the perfor-
mance data for the Raptor 135, which
shows multiple columns of the above
process,  So there you have it, a fairly
simple way you can gel accurate perfor-
mance analysis results for a full sized
glass sailplane without being an acro-
nautical engineer, Many thanks to Stan
Hall for his help in giving me the above
method and pointing me in the right
direction,

Some Conclusions

The performance gain with higher as-
pect ratio is not a linear function. Partly
due Lo the larger percentage contribu-
Hon of the fuselage drag compared to the
contribution of the wing alone, This is
one reasona Nimbus 3 hasa 60:1 glide. Tt
has 25 meter wings and a 32:1 aspecl
rativ. The fuselage is small compared to
the span of the wings. The calculations
show that I am probably pushing the
limits ot what can be gained by increas-
g aspect ratio ina short span plane. |
have reduced the wetted area by using a
skinny taifboom. The thin tailboom also
reduces the weight, which is the main
reason to make it thin.

Exotlc composite materials must be used
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Below is the given data of the Raptor 135;

Description Variable Actual Number
Span b 44.3 1t
Wing area 5 563 s ft
Aspect ratio AR (44,3%44.3) /56,3 = 34.86
Adrfoll 546160 b 0.00107
Aarfoil TS46160 Cdo (LIS
Total tail area, horiz + verl SE B.254 917 =1742sqft
SE/S 03782
Fuselage Cross Section area AF 352sqft
AF/S 0062522
All-up Weight (wing load *area) 71bs*563sqft = 394.1 Iks
Performance calculation for a single coefficient of lift (Cl = (0.8)
Description Numhber

Cl 1.1

[1] €1 squared 1.21

[2] Cduw 0.00694

[3] B 000107

[4] B * Cl squared (LT 294,

[5] Cd wing profile =[2]+[4] 0.005286

[6] Cd induced = (0,334 / AR)[1] 0.011593

[7]1 K =1 mid wing; =025 shoulder 125

[B] K* €1 squared 02025

[9] 1+ 8] 1.2025

[10] AF/5= 352/563 0.062522

(1] Cd(fuse) = 0.052*(9]*[10] 0,0039085

[12] SE/5=1954/56.3 0.3094

[13] Cd (tail) = 008" |12] 0.002475

[14] Cdftotal)= [5]+[6]+(11]+[13]  0.0262638

[15] L/D =CI/[14] = 1.1/0.02656 41.88

[18] Vhariz= sqre{W /(CI*S*.0012)) 72822 feet/second

[17]) Vhoriz mph = [16]*.682 49.66 mph

[18] Vhoriz kts = [16]".592 4311 kis

[19] Vsink fps = [18]/]15] 1.7387 fps

[20] Vsink fpm = 60*[19] 104,32 fpm

[21] Vsink kts = [19]*.552 1041 kis

to kewp the weight down while main-
taining high strength and stiffness. Tor-
sional stiffness to avord flutterbecomes a
major concern and mudtiple shear web-
bing sections or ribs to tie the wing skins
together must be used.  These things all
add weightand begin to make the weight
target more difficult to reach, Caleula-
tions show that the 2200k empty weight
is sHll realizable. The wing panels will
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weigh about S0toS55lbseach giving 1101bs
maximwum for both wings, The wing
skins alone will only weigh 26 pounds
for both the fop and bottom surfaces.
The fuselage plus horizontal stabilizer
must be ater under 1101bs. Thisisachiev-
able if the retractable landing wheel and
frame van be made from aluminum in-
stead of steel.  Given that the all up
weightis half thatof a | 5meter glass ship
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TABLEA

Raplor 135 Alrfoll -> DEL8180

Cl—> 0200000 0400000

1 Q040000 0160000 0380000
] T O0AE3 0,00a583 000
3 000107 0001071 O.004071
i 0000043 0000171 0000388
5 DOOTOAE Q00784 00073TR
3 000034 0001538 0003458
T 0250000 0250000 0250000
. 0010000 0080000 000000
o 1010000 1040000 1090000
6 0082424 0002424 0082424
1 0003279 0.0033TE  0.003530
12 0208570 0208670  0.300870
s 0002471 0002471 0003471
14 DOT3ES DOIASAT  OU0NGH44

LD RATIO 51070 IT497292 35821854
ASFTG 162690822 136.256044 V1124
AS MPH 13420507  SLAaRIRE  7S.ATATIT
AG KTS 114077703 B0MO5117  G5.BEITED
MK Frs 12088132 4855348  2.123215
FTin V81207335 297.320850 18T 3RIIII
G KT 7511368 2933568 1848042

VYing Leading Tibsisq
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the loads on the landing gear frame are
also half and an aluminum frame will
probably work. Pushrods must be made
of 035 wall aluminum tubing for lightest
welght, Basically, the lightest and stron-
gesl materials must be used to make a
safe and lightweight sallplane.

It seems that it is not necessary to use
carbon cloth in the wing skins. Only the
spar needs to be carbon. | will be build-
Ing the spar at the same strength as a 500
Ib empty weight 15 meter plane. The
torsional stiffness needed requires over-
building the spar. This will give me
abouta 236 strength limut for the wings.
As you can guess the wings will be very
stiff. [don't expect much flex atall,
Model Construction Update

At the Hime of this writing the fuselage
mold for the third scale model is com-
plete and the first fuselage has been
pulled. The first one is always the warst
and this one has some defects, but is not
too bad. It is useable with a little patch
work to fll some air bubbles along the
seam line. Twouldn'ttry tosell it though.
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The horizontal stabilizer mold is also
done and the first stab has been pulled
fromthemaold, Itisa 28" stab thal weighs
5.8 ounces. Tt uses the honeycomb core
sandwich constructionand isvery strong,
The rudder mold is also finished and the
first rudder pulled from the mold. The
wing plugs are in process al the time of
this writing. Te get the model in the air
Twill be building foam core wings for the
firat flights. The molded wings will come
later.

The plan is to have the model finished
sometime in July or August. The maiden
flight will happen at Los Banus at the
reservoir in California because of the
large flat landing area and the strong lift
that is prevalent there. | may need
plenty of room for recovery from mis-
takes and to check the trim. Also, itisa
largearea withawide hftband where the
higher atrspeeds will not be a problem.
Anyone who wants to be there for the
maiden flightdrop meacard attheabove
address and [willlet you know when the
bigeventis going tohappen. ltshould be
exciting. M
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A Simple Wind Tunnel to

Demonstrate Lift vs, Drag
by George G, Siposs
Costa Mesa, California
Heresasimplebuleffectiveone-evening
project which can be used for yourself,
tar your club, oras a seience demonstra-
tion. Il demonstrates the relatiomship of
lift versus drag at various degrees of
angle of attack, It can even be used as a
ssmp]e research tool fur relative com-
parison of various airfoils, turbulators,
flaps, etc.

Constriction is easy and can be shaped
according to the materials you have and
your final purpose for the device. Make
a simple one first and then later you can
improve on it if so desired.

The device consists of the following (Fig

1.k

1. A table fan, caged for safety. You
can use a variety of fans to demon-
strate theeffect of various airepeeds,
Next to the fan should be an...

2. Aur-straightening device, You can
make one out of cardboard or usea
bottle separator from a wine box.
This creates a straight, smooth air
flowr, (The fan otherwise would
mitke a twisting swirling air stream
that plays havoe with the wing be-
ing tested.}

3. Agallows-shaped woodensupport,
Fastened to the table witha U-clamp,
On the other extreme end there isa
protractor and a vertical metal shaft
of 1/8 inch diameter going through
thewood. Theupper end of theshaft
has an arm attached to it. (Use the
control arm of a nose wheel froman
engine plane.) This will automati-
cally serve as the pointer on the pro-
fractor,

4,  Themetalshaft extends downwards
and has a universal joinl at its bot-
torm end. This can be a U-jomt from
a model boat shaftor, ina pinch, you

Page 32

can use o piece of rubber tubing
froms your high-start.

The bottom end of the U-joint has a
simple woodenattachment whichis
fastenied to the wing section being
tested. You can devise something
that will enable you to quickly re-
attachvarousairfoll /wing sections.

6. Theactual wingsection being tested.
This could be a G-inch chord{wide)
by 18-inch long straight wing, the
cross section of which is the airfoil
being tested, If you don't want to be
loo exact, you can bend up some
bristol board into an airfoil shape
and attach it to a wooden “spar”. If
you want to be precise, use wire-cut
foam and vacuum bag it for a very
exact airfoil shape.

u

7. From the airfoll down, a long slen
der worden dowel (1/4" dia)) ex-
tenids almost to the floor. Make a
pointed tip at the bottom end.

. A sheet of paper laped to the floor.
When the fan is not runmng and the
wing is attached to the dowel, the
dowel tp should pont at the “oni-
gin” of the graph axes.

Alignment

Align thedeviceso that when the wing is

pointing straight into the air flow, the

puinter at the protractor points to zero
degree of angle, The X-axis on the paper
on the floor must be parailel to the air-

Aow, Now start the fan.

Operation

Assoonas the fan starts, the wing will be

swept back shghtly and the dowel point

will move along the X-axis. This indi-
cates the drag of the “wing" al zero lift,

Now rotate the pointer to one degree.

You'll notice that the wing deflects and

the dowel pointer climbs above the X-

axis and along it, which means that more

drag as well as some lift have been cre-
ated. Mark the location of the pointer on
the paper and write down next to it the
angle of attack at which it cccured. MNow
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move the pointer to 2-degrees and again
mark down the location of the pointer.
Keep rasing theangle and marking down
the location of the pointer. After you gel
many test points, connect them with a
sminoth line.
The stall point
As you keep Increasing the angle of at-
tack (i.e, the angle between the airfoil
and the airflow) you'll find that the lift
keeps increasing but su does the dmag,
Eventually you'll gettoa point where the
lifl begins to diop but drag increases,
This is the point at which that airfoil will
stall at that particular airflow. Fig. 2.
Improvements
You can improve the performance of the
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device by paying attention to certain
puints. For instance, maks sure that the
1/8" metal shaft is fairly tight in its
woeden bushing. The wing sections you
testshould beexactly the same size (chord
and span} as well as weight from one to
the other if vou want relative accuracy.
The pointer at the bottom can be made
telescapic (twodowels side-by-side, held
together by a rubber band) so that the
pointed end is always almost in contact
with the paper underneath, The struc-
ture should be high above the table so
that the wing and the pointer can be as
longaspossible toeliminate errors caused
by the angularity as the wing deflects
under the Li-joint, ete,
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Change the fan to faster
speed and mark the test ok
points on the same paper.
One fan-line can be red,
the other blue and o on,
This gives you important
information abaout the
importance of air velocity.

The degree of sophistica-
tion you want depends on
whether this is a simple
project or a semi-scientific
toal for more serious re-
search.

FlawS

Compare the data you get
with that of previously
published data for various
airfoils, Have fun, develop
your own atrtoils! B
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A Sport Flyer's Review
Building and Flying
Slegers International

“Night Hawk"...

by Harry Edwards
"leasanton, California

Tcall thus a “sport flyer’s review” because
itis just that. 1don’t fly in the 60" slope
class, don't fly F3B, und am no thermal
duration God either,

But 1 do enjoy all aspects of RC soaring:
slope, scale, and thermal flying. Inshort,
I am a sport flyer, so this review will
reflect this simple bias.

[ became mirigued with the Night Hawk
as soon as | saw the first Slegers Interna-
tional ad whichshowed itoff. Afteracall
to Ed Slegers | learned that the Night
Hawk was notonly a Mark Allen design,
but | also learned that the fuselages were
being made by Daryl Perkins and the
wings by Ron Vann. Ed’s enthusiasm
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and “can do” attitude was great. | Faxed
Ed my credit eard number and my Night
Hawk was un its way,

The kit arrived in a sturdy cardboard
bo. Inside, | found a beautiful fiberglass
fuselage and two pre-sheeted (obeche)
foam wing halves with carbon fiber rein-
forcement, This is what | had expected,
What I didn’l expect was the very com-
plete hardware package, and the nice
attention to detail. The wing tips and
stab are pre-cut; even the atleron and
vlevator control horns were pre-cut from
lite ply. A very nice touch., What I think
rieally stands oul about the Night Hawk
isthe fact thatthe kitis tofally complete —
you can build it without any additional
hardware. How many kits can you really
say that about?

Accompanying the kit was a b page in-
struction manual outlining the recom-
mended construction sequence. Noplans
are provided, nor are they needed.
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Construction (perhaps assembly is.a bet-
ter term) is very straight forward. I made
several minor modifications to the basic
building instructions: | substituled ny-
lonwing and stab balts for the metal ones
provided, and also used lapped hold
down plates instead of blind nuts. These
changes were based on personal prefer-
ence. Talsoadded a strip of carbon fiber
reinforcement along the sides of the fuse-
lage, extending from just past the nose to
the training edge wing hold down plate,
(T retrospect, | think that this is really
unnecessary.)

The stab bolts directly onto the top of the
fuselage fin, Thismakesalignment prob-
lems a moot point. It alsoallows thestab
to be very easily removed for transport.
The only time consuming element of
building the Night Hawk is facing and
sanding the aileron and leading edge
surtaces with the supplied bass wood. |
like to lay down a line of masking tape

adjacent to the areas

Cathy Edwards and Night Hrwk.,

through the wing sheeting. |sanded the
bass wood surfaces with anelectric palm
sander, and finished withasandingblock
and 320 gnt — about 4 hours total.

Prior to covering the wings, | "polished”
themn with 400 grit sandpaper. Investing
only an hour doing this gave me wings
with beautifully smoath abeche sheet-
1,

| finished the wings and stab with
Ultracote Plus. This is a self adhesive
film covering that's a little like working
with shelf paper, After a false start on
one wing panel, the Ultracote Flus went
on very easily, and with no wrinkles or
bubbles or heat gun burns. Neat stuff,
The fuselage was easily fnished with
Krylon sandable primer and a Glossy
Red finish coal, Total building time was
a very leisurely 16 hours,

I recommend that you build the Night
Hawk with the removable stab. This
feature makes transport very easy. lcan
assemble my Nighthawk in about 5
minutes. This is very convenienl if you
want to keep the plane in your trunk so
you can slip out of the office for some late
afternoon flying.

The radio installation for the Night Hawk
is very straight forward. 1used 3 Futaba
533 servos because that's what 1 had
laying around. The wings have the aile-
ron servo pockets pre-routed to aid in-
stallation. The radio arca will easily tol-

aver the wing sheeting - - .
- ‘-

wherethebasswoodwill
be glued and sanded.
This strip of masking
tape provides an excel-
lenl “buffer zone” that
will prevent you from
inadvertently sanding

Wight Hawk Easily
Dusnssembled.
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erate a 400 MA (2/3 AA) battery pack
and a modern 7 channel receiver inaddi-
tion to the elévator servo

Balanced at the recommended CG point,
the ready to fly weight came out al 280z,
This is 3 oz heavier than the instructions
indicate, butstill yieldsa wing loading of
only 11 oz/sq ft. 'm sure that a light
builder could get the weight down to 26
oz without any difficulty.

This is usually the part of the review
where the author says something like: "1
tossed the glider off the hill and it flew
great, ete.” Well, my first flight was less
than spectacular. On my initial launch
the Might Hawk wallowed in the air like
asick Gentle Lady. It wasall | could do
togetit turned around and back forsome
semblance of a landing,

[ was very disappointed.. had checked
and doubled checked everything, 1 de-
cided not to make any "field modifica-
tions” and to walt until 1 could pet the
plane back on my bench 1o sorl things
out. 1 flew my trusty Hobie Hawk the
rest of the day, but my heart wasn'tinit...
I was wondering why the Night Hawk
was acting so tail heavy,

That next Monday | called Mark Allen,
the Might Hawk's designer, and related
my experience. Mark immediately asked
me if [ had one of the early kits with a
recommended CG of 41 /8" from the T
Well, yes, that's ex-
actly where | had the
CG.

Mark told me that was
a typoand the correct
CG point was 4 3/4"
from the TE —a BIG
difference! Thatnight
I rebalanced the
plane. After setting
the CG at Mark's rec-
ommended point, |
also checked the stab
Incidence and found
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it off just a little: A simple shim of 1/32
lite ply took care of this. Might as well
get it night on,

[eannow say that flying the Night Hawk
is & real joy. As long as you keep the
RG15 airioil moving, the plane will fly in
remarkably light air. Smooth flying is
really rewarded, 1 started using 21
aileron differential, but have since been
using only about L.5:1, Less differential
gives me better rolls and doesn’t seem to
comtribute to any preater adverse yaw.
Energy retention withthe Night Hawk s
really outstanding, even when flving
without ballast. Mix-in Naperons for
your turns and you can really bank 'n
yank!

As an added bonus, the longer tail mo-
ment of the Night Hawk will allow you
to thermal on a dime with very good
pitch stability, The Night Hawk is ide-
ally suited for inland flying sites that
combine both slope and thermal lift.

| think that the Might Hawk will make a
mark for itself in the 60" slope class, The
quality and value of this kit makeitanice
alternative to htgher prl.ced composite
ARF's. Any flyer with aileron experi-
ence and minimal kit building experi-
ence will enjoy building and flying this
greal 607 glider,

For more information contact: Slegers
Intermational: (201) 366-0820. B

R/C Soaring Digest

Attention to all European readers. .,
HOBBEY DIRECT
European Mail Order Service

HOBBY DIRECT was created with two goals in mind:

1. To offer common American and European products aimed at the
spotts flier at the lowest possible price.

2, Toofferthespecialist flier (F3A, F3B, F3E, F3], Scale, et} astock of hard
lo find or high performance pmdur:l& they nead.

We are doing this by shupping directly from either manufacturers or their
European distributors, thereby purchasing at the lowest possible price. We
sell only by telephone and ship direct from a warehouse; thisway we keep
our costs as low as possible,

We aim to ship anywhere within Europe within 3 days for items in stock,
and will try to ship within 2 weeks for speciality items not in stock. Items
not in stock are subject to manufacturer’s availabilty, of course.

Of special interest to RCSD readers: HOBBY DIRECT will be the European
distributor for many of the Slegers International products as of September
Lst, 1994,

Our List of products includes:

JE and litec Radios
Supertigre, ASP & SC Engines
Astro Flight, Pletenberg & Mega Motors
Sanya & Panasonic Battery Packs

Great Planes, Car] Goldberg, US Aircore, Marutaka,
Precedent, Midwest, Chris Foss Models
SN Models and Aeronaut Maoter Gliders
EMP Gliders

Accossories from Dubro, Kavoen,
Aeronaut, SLEC, Radivactive, Sullivan

We will be adding other products in the coming months, Modellers are
encouraged to call us and let us know what they need ar are looking for.
Call us for details and a price list.
HOBBY DIRECT is located at::
27 RUE DES MOQUES TONMEAUX
BP 40 ORMOY
91541 MENMNECY CEDEX
FRANCE
Qur phone number is: +33 1 69 90 7400
Our FAX number is: 433 1 69 80 5544

Thanks,
Marc Dufresne,
Managing Director, HOBBY DIRECT

September 1994

Page 37



Beginner's Corner
Precision Construction

Part 1
& Copynight 1994 by F. H. |entsch
..Ed Jenlsch
2887 Glenora Lane
Rockville, MD 20850-3052
(301) 279-7611

“It flew right off the board!” Does that
amazed exclamation ring familiar? When
v hear it, do you suppress envy while
complimenting the proud builder, hath
of you wondering why luck chose this
particular time and place ta strike. Luck?
Really?

Model builders, even experienced
ones, pay homageto Lady Luck, evoking
pictures of her rolling dice while they
labor mightily over mynad pgsaw-like
pieces littering their building board, Why
is that? Typical kit planes represent
proven designs. If buill “to spec”, why
shouldn’t they fly “right off the board”
asamatter of course? Why doweinvoke
external agents-of-fate when something
thit should happen always, happens at
all? Human nature, it's wonderfully pue-
zhing at himes,

In model building, skill, not luck, de-
termines success. And skill is not the
province of a rare breed borm with a
silver exacto kmife wedged between
thumb and forefinger. Anyone, with pa-
Hence and atlention to detail, can do
precision construction. This series of ar-
ticles will explain how, thus relegating
Lady Luck to a mare proper role—hold-
ing your hand at the lottery ticket counter.

Before delving into how though, we
musl prepare curselves with knowledge
of whatand why, else we lose sight of the
forest In a misguided effort to perfect
each bwig. Worse, without understand-
ing, welack adaptability when faced with
varniations that don't fit our practiced
methods.

A well-built model plane is an icon of
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bath strength and balance. Strength pre-
vents its succumbing to normal flight
and landing forces. Balance constrams it
tostay astraight and narrow path during
launch and hands-off fhight.

Strength arises from careful fitting of
mating parts, use of proper adhesives,
and judicious enhancements to the
designer’s mare ecanamical vision,

Four seemingly disparate things com-
prise what | refer to here as "balance”.
ThE_':,’ﬂl‘E: symmetry, decalape, center-of-
gravity (COG), and tow hook location.
Get them right and you can, with impu-
nily, take a newly minted plane directly
trom building board to winch.

SBymmetry

With very rare exceptions, the left and
right sides of a well-built aircraft are
perfect mirror images, whether viewed
from above, below, front or back. With-
out symmelry, some sel of forces acting
onthe model will not sum to zeroand the
residual will relentlessly push the un-
trimmed model from its desired flight
path.

Achieving symumetry is the essence of
precision construction and its greatest
challenge,

Decalage

Place the model’s plan on a fAat surface,
On the side view, with a long straight
edge and pencil, draw a line connecting
the mamn wing's leading and trailing
edges and extending toward the tail.
Drraw another line connecting the hori-
zontal stabilizer's leading and trailing
edges, extending it toward the nose, The
lines will pol be parallel. Decalage is the
angle between them. It is a critical angle.
Together with the COG, it imbues the
model with pitch stability—an attribule
much in favor with beginning flyers,
Maintaining the decalage angle speci-
fied by the designer is another funda-
mental goal of precision construction,
Center of Gravity (COG)
Lookagain at the plan side view and find
the symbol for the center of gravity. It's
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usually drawn just below the main wing
as a small ellipse or circle, segmented
into quadrants with two opposing quad-
rants darkened. A finished, ready-to-fly
model will balance front-to-back some
where within the horizontal range repre-
sented by the symbol. Beginners should
errinfavorofaslightly noseheavy plane,
meaning the COG will he more forward.
A COG that is outside the limits shown
on the plan guarantees major difficulties,
if not disaster,

Store in memory this fact: all kit planes
are tail heavy by design. Were this nat
the case, adjusting the COG would be-
come a major engineering feat beyond
the ability of ordinary moertals, A simple
implication follows from this: if choice
exists, install radio components closer to
the nose, thus reduding the need for nose
ballast, which increases weight, which
Increases wing loading, which increases
flying speed, whichincreases beginners'
terror.

Tow Hook Location

Return to the plan side view again and
nobe the tow hook location. First, under-
stand that its location relates to the wing,
not to some point on the fuselage, al-
though the differenceis negligible inprac-
tice if the finished model deviates little
from lts design limils.

Eitherasingle location, ora range may
be shown. If a range, then like COG, its
forward end is the beginner's targetl.
Moving the tow heok rearward exposes
the model to launch *pop-offs”.

et 4
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Looking Ahead
Precision construction has one manda-
tory prerequisite, o building board as
faultlessly flat as the earth before 1492,
Buy or make one, yourcheice, but, donot
scrimp here; it's your most I]I'npﬂﬂant
tool and a worthy investment.

Spec-wise, the board should be flat
within + 1/32" and sized to accommo-
date the largest wing you may build, Its
surface should facilitate mounting-pin
penetration and removal. Prove it's fat.
Use a sulficiently long alummum ruler,
onedge, toverify. Check that theboard is
neither bent or twisted.

Qe virtual model for subsequent in-
stallments will be of built-up balsa con-
struction and spoert polyhedral, top-
maunted wings. Nothing fancy, nothing
high tech; a cousin to the Gentle Lady.

With this model we will learn how o
achieve symmetry, how to ensure the
correct decalage angle, and how to posi-
ton the COG and tow hook. In olher
words, we will learn how to build pre-
cisely.

3 Mine isa hand-picked 1_" hollow-core
Iterior door, topped with 12" wide, 1"
thick cork, laid atop a workbench, and
shimmed to the required flatness. A local
lumber yard supplied the door; Rahm's,
of Bellflower, CA, suppliad the cork. Total
cost; about $100, including a hefty ship-
ping fee for the cork, W




Forward Swept Wings
-y Jef Raskin
['acifica, California
Recently, Larry Renger (who works for
Cox and is a tireless promoter of and
innovator for mode] aviation) called me
for some recommendations on the aero-
dynamics of forward-swept wing slope
soarers. Hehad done his homework and
had found a well-written article on the
subject by John Rapillo serialized in the
April and May 1988 issues of Model
Builder. Larry wanted some confirma
tion of his conclusions about forward
sweep, The article is gung-ho advocacy
of forward sweep and presents all the
pood prints, butis abit reticent about the
problems which T discuss here, Also, Il
was based on full-scale practice and
hadn't been completely re-thought for
model purposes. 1 wrote Larry a letter
with my analysis and it was suggaﬁted
that RCSLYs readers might be interested,

Rapillostarts out by reminding us that
tailless aircraft can have sweep forward
or backward and be completely stable.
While Rapilloe favors forward sweep
when it comes to my hobby-horse, aero
batics, it is best to have no sweep, in
order to avoid coupling roll and yaw.
Sweeping a wing back does contribute to
tip stalling, and one of the strong points
of forward sweep is that the center stalls
first leaving the aileroms at the tips in full
control. Bul you can also control tip stall
by limiting taper ratio or using washout.
I avoid washoul for aerobatic models
since if it helps upright flight, it harms
inverted flight. | prefer to decrease the
taper to solve any Hp stalling problems.,

Discussing free-flight or thermal-style
flying, Rapillo recommends washin at
the lips of his forward-swept planes; this
makes them much like a canard in their
flying qualities, they will not gtall or
spin. But since thetips are heavily loaded
inthisscheme, the induced dragishigher
tharn for a conventional layvout.
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My expericnce shows that in Rapilla’s
statement " A failless airplane relying sin-
gularly onthe qualitiesof a straight wing
can be extremnely sensitive..” the wiggle-
word “can” is important, Straight wings
can alsa be quite insensitive. My rectan-
gular-planform R/ C Anabat flying wing
is so stable | made my daughter cne
which she uses as a free-flight glider. It
Tas no sweep, washout, or dihedral atall
and yet can be tossed out any way, even
backwards and upside down and will
quickly recover into level flight. Sweep,
forward or backward, does make an air
craft longer and theretore, as hesays, less
sensitive, butitis b}r T MERNS NECESSALY
for absolute stability

In the second article Rapillo speaks of
using aspectratios from6to9, My friend,
Al Morse, has a great-flying ®/C slope
delta with an aspect ratinof 3. Ttis one of
the bust performing flying wings 1 have
seen. My flying wings have aspect ratins
between 4.5 and 5.3, At lower Re, lower
aspect ratios are often more efficient due
to their larger chord, but it depends an
the individual case. T use no dihedral
{Rapillo recommencds 8 to 10 percent of
span) again becawse if it works upright, il
hurts inverted fight. Dihedraland higher
aspect ratins arefine ina “floater” design
though they both lower aileron effective-
ness.

As Rapillo points out, [orward-swept
wings are less stable directionally and
structurally more difficult to build, In
addition to the aerodynamic twisting
(structural divergence) effects he de-
scribes, forward-swept wings are more
readily broken when the narrow tips hit
the ground first. To me, this last is a
superh reason for not using forward
sweep. To be durable as a straight or
rear-swept wing, a forward-swept wing
mustbe heavier, thus incurring a penalty
before it's off the drawing board, It alsa
requires larger (and therefore heavier
and draggier) fins than no-sweep or rear-

sweep designs.
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On airfuil sections, [ must completely
diverge from Rapille’s recommenda
tions, which are based on full-seale prac-
Hee, His figures come from bests done al
Re=6,000,000. A big Renc-style R/C rac-
ing plane can reach Re=3,000,000. But
sailplanes rarely exceed Re=500,000 {a ¥
inch average chord model at 80 mph),
where airfoils behave very differently.
As Soartech 8's and other tests show, the
63- and 6d- series folls are terrible af
model Re, They do not give "significant
drag reduction” as Rapillosuggests. The
four-digit NACA foils are better. The
symmaetrical NACA 0009, the SDB020,
and the W30 are all usable for tlying
wings with the WE3008 having the high-
est /13 and maximum coetficient of lift
of the three aceording to Michae] Selig’s
computer analysis, The 12 percent thick-
ness abrfoils Rapillo reconumends are too
thick except for very large models and |
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Lina

suggested thal Larry Renger might want
toy use thinner airfoils, which he did. Al
Morse's superb delta, mentioned above,
has a 6% thick airfoil (NACA (00G).
Coniclusion: Forward sweep does not
offer enough advantages to otfset its dis-
advantages, especially in-a flymg wing
design. We have to pay too much in
weight and drag to get its fine behavior
in the stall, and other claimed aerody
namic advantages are minimal. Besides,
good slall characleristics can be better
obtained in other ways, Forward sweep
15 definitely OK if (you) choose it for its
radical looks. | have no quarrel with
thosewhosay, “Hang theaerodynamics,
after all, this is a heobby and I'll make
planes however | like.” Come to think of
it, my 18" span scale slope biplane s very
ill-advised aerodynamically, Re is too
lowandit’sdraggy. butitsureiscute,,, W
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Dieter Maktlien and the
Dinghat designed by he and
Juwr Theermpond. Thiis mddel

in the heavy winds al Eagle
Butte.

Del Brengman loves Canards.
This picture shows one of his
designs about lo be launched,

Some Photos Taken at the WSJ
by Wil Byers
W. Richland, Washington

From Jolly ald England, Rob Potts
bravelled to the WS] with his very micely
daone Algebra series airplane.

Don Pesnecker, the President of the
Partland Aren Svaring Society, is
displaying his Easy Eagle. Don is a fellow
RiCer who is filled unth enthusinsm. The
kand of guy twho helps this hoblby grow!

o
NEW PRODUCTS :
The information in this column has besn 3
“detived from manufacturers press releases. &
or other materipl submitted by a i
manufachursr about their product, 2
:‘ppeamm_uf any product in this column 2
s not constitute an endorsement of the
prodisct by the RAC Searing Digest,
L ' ModelSaver™
v from Don Edberg, Dynamic Modelling  thereceiverbattery voltage islower than 4,45V,
/ . i ; Tam pleased to inform you ota NEW product,  This warming can save your model from o dead
; ; ! i 115 "H" e now available for your readers. The producl  batbery! U.Fpun request, a 555V threshold
immensely while helping Dicter with his . L: is called the ModelSaver™ and {s Im ?ﬂ!{j ModslSavai™ is avallable for 5 cell receiver
i i i froom Japan by my com ) Elayite il k). It can also be commaned on at any
aidiickioy b= p A ling. 11!:: Muydzf‘;av:rmil:;sa unch of graat ime with an auxiliary channel. The
I M 1 .f features, as you'll see balowl ModelSaver™ has negligi le current drinn:
T 2l F_'q._-', A ¥ u In a package that weighsjust 1 /4 02 (7 grams) I its idle mode (sound off), less than 1 mA.

NP
This fullvw puts out ene of the best

newsletters amypwhere. Waild Reynolds of
the Sealtle Aren Soaring Society helped put
on probably the best organized slope races
I've ever seen. Here ke holds an [CARE
ASW-20,

Drrew and Ed Mason are son and father.

And, they are super enthusiastic flyers.

Here, Drrewr is veadying to launch Ed's
scale Corsarr,

R/C Soaring Digest
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and takes up little space even in the most
crowded models, you get a package with a
loud beeper that can

*  Save {::rur model from an unnecessary
crash by beeping and warning you of o
low receiver battery. Mo more need to
carry around a bulky ESV — it's inside
your model all the time!

+  Help you find your model ifyou land itin

tall weeds or a cornfield! Just bum on the
ModelSaver's™ sound beacon and fal-
Toww it to the lost model,

*  1f you forget b tum off the teceiver, the

bepper warns you!
Ihe ModelSaver™ emits a lowd sound when
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With the loud buzzer operating, the current
drain is just 25 mA.

The ModelSaver™ isvery small, and ftsnearly
anywhere. Its dimensionsare 1-1/2"x1/2" x
38" (36 % 13 10mm). The ModelSaver™ is
compatible with all radios and works with
every R/C system made, AM, FM/PPM, or
I’CP?. Th% el fT™ §e availahle with
Adrtronics™, Futaba™, or JR™ connectors. (Be
sure bo specify which i yourorder.) Youmay
also order without connector (subtract £3).
Theprice tor the ModelSaver'™ is L5835, post

aid in the US. {FnreliEn readers should send

S%40.) For further information, please write
Drymarmie Modelling, 4922 Rochelle Ave Irvine,
A BE714-2041, or call 714-552-1812. W
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NASSA NEWS
Australian Scale Soaring Weekend
April 23rd, 24th, & 25th 1994

by Magtin Simuons

In many ways this was the best and most
friendly scale thermal soaring meeting
we have had since the series began in
1990, We have, it seems, found a good
formula for the competition so that no
one wentaway grumbling ar fesling that
they had not been given a fair chance.

Everyone had a lot of fun, as much
flying or more than they could really
handle, and ample apportunity to look at
other peoples’ models, see them in flight
and exchange ideas and information,

Special thanks are owed to the
Bordertown/Keith gliding club wha al-
lowed us to use their excellent one-site
facilities, the clubhouse with sleeping ac-
commadation, catering (by the very hard
working and cheerful women of the clul),
brieting room and dining room, bar and
of course the huge airfield where we op-
erated our models from one strip while
the full sieed gliders were operating from
another, Atnotime was there any conflict
or danger in the air and a simple radio
link was established which, though hardly
used at all, would have enabled any pos-
sible emergency to be avoided.

Page 44

Winners; (R) Nuel Roediger with Oran
2C, (L) Pete Melders with ASW 24E,

Murtin Stimons phito.

Aspecial word should alsogoto Lester
Vine whe, though being a keen sailplane
maodel builder and pilot, dedicated hum-
self for the entire weekend to nperating a
tug. Because of his devotion to duty, the
other tug present was hardly needed. It
says much for the aircraft, too, that it did
mare than eighty launches during the
three days withhardly a hatch. The power
unitforboth tugs is the Xenoah G 62. One
propeller was broken, a good deal of fuel
and charging puower was used, a tail
wheel needed some attention overnight
un Saturday, but otherwise the tug was
in constant use,

The only cause for regret was that sev-
eral people who have attended on previ-
ous occastons did not wish to enter or
were prevented from entering this ime.
It is clear that this kind of scale competi-
tion does notappeal toeveryone. Entries
were down on last year, We were, none
theless, encouraged by the arrival of sev-
eral keen newcomers and a number of
people turned up to sea what was going
on and promised to have their own mod-
els ready for next time. We were spe-
cially impressed by the excellent fantar,
shown incomplete by one of our new
Victorian members whao had been un-
able ta finish it in time. We also know of
an E5 &) Boomerang under construction
and there are certainly other new models
ontheway. Let’s hopewe all geta chance
to see them in 1995,

Static Judging
The competition began on Saturday
moming with the stitic judging. There
wits every opportunity at this time for
fun flying and trimming flights to be
clone, though no une took advantage of
this period for such purposes. Perhaps
they were unwise to let the chance slip
by. It may have heen that some competi-
tors were reluctant lo nsk damaging their
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madels before judging but they could
have started flying immediately after
their own aircraft had been scrutinised.
Perhaps they were all too interested 1n
secing the other models bemng displayed
on the table.

The judges were Peter Nicholls and
Brian Stopp, both highly experienced
instructors of the Bordertown /Keith
Gliding Club, They, o, mustbe thanked,
for they gave the best part of the whole
day to their task: They adopted a very
fair and objective approach which was
much appreciated.

Gualifying Flights

After the statle judging was over Peter
and Brian moved down (o the [light line
and scored all the qualifying flights. Each
sailplane was required to ke off, 1o
lease from tow, make three successive
thermaling turns to the left and three to
the right, perform a stall and recovery,
carry oul a voluntary manoeuvre, join
the circuit and land, All aspects of the
flight were scored. It was at this stage
that some entrants wished they had, af-
ter all, done some trimming flights ear-
lier in the day,

fan Maoreland's ASW 17, which had
scored well in static, provided same un-
expected excitementwhen its wings sud-
denly adopted a very high angle of dihe-
dral, more than that observed in a glid-
ing pigeon. The wings resembled a letler
V, a5 several persons were inclined to
demonstrate digitally later in the week-
end. lan did well to get the model down
safely without further damage. It was
found, after a struggle to de-rig, that the
heavy steel strip wing joiners on both
sides had bentin the vertical plane. There
was no sign of twist or ather distorbion,
The spring steel had simply exceeded its
elastic limit. Both strips were the samae.
(We hope to do sume small research to
firel cut what the bending load causing
this failure must have been. For future
reference, notethatthe wingjiiners com-
monly supplied with kits, may not be
good enoughl)
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Needless to say, lan's ASW 17 did not
score very well and was notavailable tor
further flying, Richard Tapp had radio
problems and did not fly,

The qualifying flights were all com-
pleted by 3 pom. and it was decided to
postpone the duration task unhl the
maorrow, the rest of Saturday afternoon
and evening being available for fun fly-
inge.

Ei spit roast lamb, with some excellent
roast potatoes and superb salads were
provided by the club and very much
enjoyed. The clubrooms were well oeeu-
pied for the rest of the day. There wasa
rather eccentric pool table. Or was it the
players who became slightly eccentric
later i the evening?

The A.G.M.
A bref and informal Annual general
Mueting of the 5eale Soaring Associabion
of Australiawas held in the briefing room
on Saturday evening and a small new
committeewas elected. Ron Carson, Max
Newecombeand Joe Rufenacht have stood
down because of business and family
eommitments, Peter Melders was elected
President for the coming year, lan
Moreland was elected as Secretary and
Treasurer, [ shall conlinue as Newsletter
Editor. The committee has powers of co-
aption.
Duration Task Flying

O Sunclay the first take off for the dura-
Hon task was within minules of the
advertised time of 9 a m,

Competitors had to try fo accumulale
45 minutes of total time in the air, in
order to score the maximum peints, This
turned out to be guite hard to do, espe-
cially for those who had two models in
the competition,

There was a fairly steady breeze from
the north west, Thermals did not exist
early in the morming, | required ten
launches with my Condor 3 to get this
madel to the required total,

In the afternoon, the wind strength-
ened, becoming a little tow strong for the
slower models like lan Moreland s T-21,
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butthereweresome thermals about. Noel
Roediger's magnificent Orao, by far the
heaviest model in the competition, made
two very good svaring flights with only
acoupleof topping up” launches needed
to achieve the required total. Noel could
afford towark thermals higher than most
of us because he could make better head-
way against the wind on the way home.
A high wing loading is an advantage in
these conditions.

Longest flight of the day, over 24 min-
utes, was done by Dave Whitten, My
WS 11 required a last flight of 11 sec
onds at about 3.30 p.m., which, with a
couple of celebratory loops, marked the
end of the competitive flyving. After this,
fun flying continued until dusk,

The most spectacular incident of the
day, which did not after all put John
Copeland out of contention, was when,
distracted by a triviality, he momentarily
took his eyes of his DG 500 while it was
on tow. The model got badly out of posi-
tion, the tug motar was throttled back,
the glider accelerated, caught the tow
line round its wing and gyrated wildly
before crashing. Remarkably, with some
hasty patchwark and repair to an aile
ron, John was able to get the DG 500 Into
the air again and did accomplish his 45
minutes. He was not so fortunate with
his ASW 22, which was damaged later.

Throughout, Lester Vine, assisted by
Theo Inkenharg and lan Moreland, kept
the tug going, The other tug, helonging
to Peter Melders, was called on when the
other was refuelling or recharging bat-
teries.

Award of Trophies
The award of trophies was arranged af-
ter the scores had been added up, and
flying continued until dusk. Onee again,
anexcellent casserole meal waslaid onin
the clubroom.

More flying took place on Monday,
although many of the madel fiers by
then had departed.

What have we learned?
In large part, the success of this meeting
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wasduetohospitality shown o us by the
gliding club and the fivst class facilities
for flying, meals and social activities on
site. The CFl, Bevan Martlew, expressed
himself highly pleased with the way
things had gone and impressed by the
standards of operational discipline
showed by the modellers.
Venue for 1995
The gliding club has invited us to return
and it seems very probable that our next
competition, in 1995, will be at
Hordertown
Date
The date, in April, may be rather late in
the sparing season, We were lucky with
the weather. As one gliding club mem-
ber said afterwards, at this time of year
anything can happen, even in the excel-
lent soaring country around Bordertown.
An earlier date might be preferable next
time, especially since the Anzacday holi-
day does not fall so conveniently on a
Monday in 1995, Itseerns that two daysis
enough for us, By Monday morning, ev-
eryone whao had participated in the com-
petition had done alot of flying. Those of
us with twa models had done two quite
testing qualifying flights and ninety min-
utessoaring orattemptled soaring, It was
enough for most of us, although we did
continue for a while on Menday.
Frogramme of Events
Although it was not exactly planned so,
the way things warked out this vear sug-
pests that in future competitions it may
be best to use the first day for static
judging and formal qualifying flights,
with the duration task Aying postponed
untilthe second day. This takes pressure
aoff the static judging process, which, if
done fairly, 1s bound to take time,

We did not do what we had intended,
to have a separate judging panel for the
qualifying flights, With oursmaller num-
bers this year, this did not seem so im-
portant (except that our two volunteer
judges did have to work very hard). In
future it will be most necessary for the
qualifying flights to begin early while
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the static judges are still at work, This
means tugs and flight judges will have to
beready tostartas soon as thefirst mode|
leaves the display table.
Tugs, Tugs, Tugs!

MNobody at Berdertown used a winch or
hand line for launching, It might seem
our models have outgrown these launch

g methods. Butreally there 1s noreason
why guod, powerful winches should not
be used, with extra long lines if required.
Ttis, deapit& the doubts and fears of some
folk, perfectly possible and safe tolaunch
a big scale model by winch, After all, we
saw the heavy Tuin Astir carrying bwo
people launched repealedly by winch
during the weekend. If the full sized
sailplanes can be so launched, vur scale
models must be capable of it too, We are
not restncted by the FAL Competition
ridle book, Granted, one can have acci-
dents with the winch (1 should know),
butwe had severalincidents, resulting in
damage, with aero towing too, Murphy
can strike at any time and we should not
forget winch launching.

Again, with a smaller meeting, one
very reliable and powerful tug with a
dedicated pilot and a single stand by,
was adequate. With more sailplanes, we
shall need maore tugs and more tug pi-
lots,

Thistime, since all launches were given
by the same tug under similar condi-
lioms, there was no need for any height
limiting devices to be used. This will not
necessarily be so in future,

Charge for launches
The $2 charge made for aero tows has
proved both necessary and acceptable (o
the contestants, Apart from the fuel costs
and the expense of the journey, a propel-
ler worth over $30 was broken during
theweekend. Lester and his faithful crew-
man Theo, laboured mightily for more
thantwodaysand it isessential that such
dedicativnshould be recogrised ina tan-
gible fashion,
Self Launching

Twaoselflaunching sailplanes were com-
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peting, John Copeland’s DG 500 and
Peter Melders' ASW 24E. Asithappened,
neither used the motor, taking aero tows
like the rest. There is no doubt, however,
that tuture comtests of this kind will see
sell launching sailplanes vperating as
they are intended. At present they are
treated just like the rest but it may turn
out to be necessary to give them special
rules ur, perhaps, to create a separate
class for them,

The $SAA Committes Contact
addresses and phone numbers
Peter Melders (President), 18 Blackburn
Court, Elizabeth I, 5A 5113, Phone (08)

2557210 A /H but before 830 pm.

Ian Moreland (Sec/Treas), 2 Snead
Crescent, Fairview Mark, SA 5126. ((18)
2511424

Martin Stmons (Mewsletter Uditor), 13
Loch 5t, Stepney, 5A 5069, (08) 362
M75 W

Editorial

The Morth American Scale Soaring Asso-
ciation {NASSA) news column I3 a bi-
munthEE colurmn that appeared in RCS0
for the first ime in December, 1992

The original intent of the founders was ta
“utilize ROSD a3 the news provider”
order to keep the dues for joining NASSA
as low as possible.

It has been poméed ouk that some of vou
that receive RCSD may only be interested
in the "MASSA MNews” column. [f you are
curtently a member of NASSA or want te
be a member, we would stllggfsr. if this is
true, that you borrow a friend’s copy of
RCSD instead of subseribing, There 15 po
requirement to subscribe to RCSD to be a
MASSA member.

It has been our pu]j.t;u:.:: help further R/C
ani!%me flying and, because we helieve in
the NASSA etfort, we have not aceephed
any reimburgement for the MASSA col-
um, annguncements, or ads. Any adver-
tising casts Incurred by NASSA are baged
upon the advertising guidelines of other
publications.
It you like scale; we encourage you to join
NASSA in order bo receive your NA
acket which containg ScaleSources, Mem-
ership Roster, and Scale Articles. Their
address fs: MASSA, P.O. Box 4267, W
Richland, WA #1352,

fudy B
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NASSA NEWS
by Gregory Vasgerdsian
Concord, California
By this timeall NASSA members should
have received your latest NASSA Scale
Packet with Scale Sources, Club Roster,
Scale Articles and a few otherseale itermns
of interest included. Soaring Magazine
graciously granted us the right to pub-
lish something our vintage fans will love,
In recent years there have beena number
of new sailplanes made in Germany and
Eurape of which most of us over here are
totally “clueless” aboul, We have some
precious three views of these, which we
hope to add to the NASSA mailings.

The club roster s at 134 members. We
know there are more scale modelers oul
there! I'msure many of you figure, "Why
join when | already get all the news in
RCSD?T Well, guess what? You aren’t
gelting all the news, only the 134 current
members are. We'd like all of you that
are scale modelers to join NASSA, not for
the Scale Packet but because of our goal
to promote scale soaring, One of our
main focuses is to support scale events at

the local level such as paying lor adver-
tising for scale events,

The '95 Los Banos Scale Fun Fly is sched-
uled for mid (o late April! A great site,
and this time event organizers are plan-
ning for a three day event with a dinner,
and pilot’s choice awards for Modern,
Vintage and PSS, plus the NASSA Pilot's
choice award for the overall favorite,

Therewill alsa be the 95 NASSA Fun Fly
at Point of the Mountain, Utah, Thisisa
greal excuse to see a beautiful part of the
country that perhaps you've never vis-
ibed! A world class site, with lots to do
and see around Salt Lake City. Detailson
this one still o come.

Okay, Fall is coming up quick. What
wimdrous scale project are yuu going to
have as youwr Winter Project? Hopefully
the great scale articles and the NASSA
Scale Sources List have you motivated!
Whether you choose to spend more and
build less, or spend less and build more,
seale has a place for everyone, Remem-
ber, scale soaring is what vou make of it
- what you build, and how you build it.
That about cuts it for this round! W

NASSA News

Glider Tow Release

by Greg Vasgerdsian

Congord, California

Thenagh Hobby Lobby offers a great tow
release system at a low price,
there is an easy way to make
your bwn., Bend a piece of
music wire into a "U" shape
and mount at the nose of the
glider. Drill a hole just next
ta it for a music wire pushrod
which runs froma servo and
ends just past the end of the
U, The pushrod should
justtentch the side of the “U",
Runalooped tow line around
the pushrod end and through
the "I as shown, When the
Servo retracts the pushrod, K
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the line is released. Clean and simple!

Nate: the "U" does not have to be
mounted at the very front tip of the nose,
and this same release can beset up farthe
tug, as well, B

AMUSIL we E
Fuestaon

T SEpva {f-_—:,—_f:‘_— Gy el
tzet TowL ue
e Ta Tug
R/C Soaring Digest
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Comments about the Mid-South
Soaring Championships
from the St Louis & Louisville
Newsletters
The folloring comments were sent o
FAX by Bob Sowder of Memplhis, Terines:
see. He says, “We are truly gprateful for
these kind acknowledgments and look
forward to a repeat performance next year

in Huntswille, Alubamu!”

“MNow Lknow what is meant by Southern
Hospitality! These guys run a well orga-
rized fup contest. They are very friendly
and made us feel at home.™

"The sod farm we flew on was at least 15
limes the size of our home field.”

"One hundred competitors showed up
from 17 different states, and they also
had vendor exhibits from several of the
satlplane companies so you could see,
touch and ask guestions directly of the
desipners and manufacturers. | person-
ally spoke to Tim Renaud of Airtronics,
Mark Levoe (Super V), David layne (Sat-
urn), Rich Spicer (RnR), and |erry Slates
of Viking Models and RC5D."

“Saturday night they (MS5C) had a ban-
quet with Memphis Bar-E-() catered al
the field for dinner. 1told you they were
organized!”

“They had a novice, sportsman, and ex-
perl category, so this contest was de-
signed foreveryone, They alsohad some
great door prizes and raffle prizes.”

"l must say that these people put up a
great show... professionalism Lo the ex-
treme.”

“Since pre-registration was required,
each contestant received a package in-
cluding our flight group info,, product
advertising literature, a very nice nams
tag, MS5C decal, and tickets for dinner
and door prize”

“I'will try and make this a regular stop in
the future and hope more of the club
members will join in the fun.”
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“Every year, this contest has grown until
it must rank as one of the premier in the
country to atkend.”

"This meel is unigue in that you fly in
skill claszses {Novice, Junior, Sportsman,
Expert) instead of being lumped all to-
gether. | like this format as it pairs the
less experienced pilot with others who
have similar skills.”
“Both clubs from Memphis and Hunts-
ville should be commended for develop-
ing a very successhul format and one |
think will be copied by a lot of clubs ™
{And now our favortke, 1t i addressed fo o
well known flyer who attended the contest,
Chir sincere apalogy for not including even
a smmall mention of his wrme in the lust

issue! EDV)

“Dear Struts: |, "at and the members of
the Mississippa Valley Soanng Associa-
tion wish to thank you and your soaring
assnciates for the fine time we had at the
recent MSSCcontest, Struts, please thank
all the people in your crganization who
warked so hard and successfully to have
held one of the best run latge contests
that | have ever attended Wealsothank
the many sponsors and contributors for
their fine prizes. One suggestion, Struts.
We believe you need to lower your wing
loading if you are going to improve your
flightendurance. Thanksagain, (Signed)
Pat and Nelson literly.”

{Whao fs Struts? He 1sa 500, turkey and
the Memphis Area Soaring Svctehy
tascol., Rumier as it that he 15 skl
working on his AMA Scholarship, but he
finds time to join in the fun qs he loves
sailplanes; he currently resides with Mike
and Dana Kelly. ED.) B

L S
GONE
SOARIN”

ZiKka
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Sepl. 17
Sept. 17-18  SIG/EISS Glider Consest

ek, 22-23  2m - Unl

Schedule of Special Events

Data Event Location
Sept 10 Fall Saring Tourmament Memphis, TIN
Sept. 10 1,50 Hi-Start Contest Washington, Ml

Sept. 10-11  F3) - Germany - Heerieden, Bavaria
1,50 Hi-5tart Comtest Washington, M1
Blakesburg, LA

Sept. 16 S.0.AR. Contest [Hinois Wayne Fredette, (708) 532-3904
Sept, 24 SASS Movice Classic Seattle, WA Sherman Knight, [206) 455-2345
Sepl, 2425 TINT Austin, TX fo'nrgﬁ Parks, (512) 443-7029
‘59111 24-25 2m-1Uhnl Orlandn, FL Ed White, (37} 321-1863

Sept. 25 & Oct. 2 2m Postal - Details 5,/ RCS0 - Everywhere Steen Hoej Rasmussen

Sept. 25 F3] SOAR-TN Maclisomn, WIT Cark Mohs, (608) 238-2321

et 1 Fall Slope Fun Fly Madisan, W1 Al Scidmore, (608) 271-5500
Oct. 1 1.3M Hi-5tart Contest Washington, M1 Ray Hayes, (810) 751-7018

Oct, 1-2 CVRC Fall Soarng Festival Visalia, CA Flul Hill, {205) 6868867

Ol B9 2mo- Unl W, Palm Beach, FL. ]. Wilson

Ot 9 SASS Novice Clazsle  Seattle, WA Sherman Knight, (206) 455-2245
Oct. 9 1.5M Hi-Start Contest Washington, M1 Ray Hoyes, (810) 781-7018

ek 210 SOAR PunFly Mlinois Stan Watson, (F08) 448-6371
Ot 15 158 Hi-Gtart Contest Washington, M1 Ray Hayes, (10} 781-7018

Qct. 15-166  Last Fling of Summer Tulsa, Ok
Murnston, FL

Ot 23 SOAR Contest [linois

Mov, & S 0A R Turkey Shoot THnois
Nov. 25-37  Tangerine Cirlando, FL
Dec. 3 Hand Launch Poway, CA
Feb. 5-6 Southwest Winter Scaring Gilbert, AZ

TF there are contests missing from this schedule, that you fesl should be added, please
ask the CD ar a spokesman fo let us know via phone, FAX, or a quick nota.

Contact

Mark Thomas, (S01} J62-570
Ray Hayes, (8107 781-7018
Jack Sile, (M49-675190

Ray Hayes, (810} 781-7018
Jim Porter, (800) 524-7505

PPerry Gilstrap, (918) 455-1203
Bob Wargw, (313) 938.6582
Wayne Fredette, (708) 532-3904
Tom Blaod, (708) 377-B641

Ed White, (407) 321-1853

Bill West, (61%9) 222-5296

Tam Clitherw, (602) 83921733

218T
Jast  TANGERINE

SOARING
CHAMPIONSHIPS

| ORLANDO, FLI

NOV. 25 -2 METER
NOV, 26 & 27 - UNLIMITED

AWARDS THROUGH 5TH
Pre-registralion preferred

Call or write:
ED WHITE
3601 S. LAUREL AVE.
SANFORD, FL 32773

(407) 277-3862 Days
(407) 321-1863 Niles

An Qrlando Buzzards Thanksgiving

Holiday R/C Scaring Speciacia)

1“1‘.‘.‘

Well, the Texas Natiwnal Tournament (TINT)
is coming up the end of this manth in Austin,
Texas, On September 24 and 25, fliers of all
skill levels (Tunior, Novice, Sportsman, Ex-
pert) will be competing for trophies threugh
5th place in each skillﬁeve]. Tom Jones has
created an original hot new T-shirt; raffle do-
nations already include radios, kits, and ac-
CESEUTIES,
Barry Kennedy has sent us a list of the local
hotels that are available close by to the Hying
sitix, on Interstate 35, We hope those of you
that are cut of town get your reservations in
early, as Austin does attract large groups and
conventions.
Rumada Inn Exit 262 [512) 369-2541
Georgetown Inn Exit 262 (512) 863-5572
Comiort Inn Exit 260 %EL"U 221-2227
Best Western Fxit 254 (512} 2554437
LaQuinta Inn  Exit254 (512) 255-6666
O (200) 531-5900
Doubletres HWY 290 (BO0) 222-8733

For additional information, the contest direc
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tor 18 George Marks and he can be reached at
(512) 4437029, According o the Heard of
Texas Soaring Society (1 1?]']'.‘-].‘-3] newslatter,
Hot Flash, Mark Hees is also avalable to an-
swir questions regarding the contest or ac-
commaodations and he can be reached at (312}
2593156, Also from Hol Elash, check-in starts
at the field at 7:30 am each morning, with the
F.I-:Jis megtings at %00 am.  And it looks like
by I b there carly, becanse the Geld is open
on Friday the 23rd for practicel

Barry says that the site 15 at eorgetown and
isa private, large, wellmowed field. Forthose
coming feom out of town, there are sights to
sew such as the historic 6th 5, and Blue Pubs,
A local BB Ttace will set up for lunch at the
field, and folks like Tim Renaod and Fred
Weaver will be there to foin in the fun and My!
I'herewill bea Dynamite TNTHL Champaign
Fun Fly immediately following the contest on
Saturday, which will be designed to wear oul
the contestants so that more folks can have a
ghat at winning the next day. Alse, Saturday
evening, there will be anmférmal gl together
at Pappasito’s to dine on such tevorntes as
Machos, Grilled Shrimp, BRQ Babybhack Ribs,
or Sizzling Fajitas! Additional detail will be
available at the site.

R/C Souaring Digest

TULSOAR Presents
13th AMMNLUAL
"LAST FLING OF SUMMER"
October 15-18 1994

2M & Standard on Saturday 320
Standard & Unl. on Sunday 520

(540 = 3 avents, 2 days)
[if pre-registered, 515 (1 day}, (2 days))]
S7 extra for PICNIC at Nutter's homa!
AWARDS:
Cwarall, Expart {5}, Sportsmean (3)
Irtarnafional duration with L& landing.

Daily entry closed with Pilots Meating at
B30 AN, RAHM winches with rafriavers,

13t CHOICE pilots raflle (ticket with antry)
Perry Gilstrap, Conteat Director

14701 E 111th 5t. Sao.
Broken Arrow, OK 74011

(918) 455-5480
Dala Muttar, Assistant CD, (918) 492-3760
7935 &. Mew Haven Ave., Tulsa, OK 74136

Address P
Frends) 2m___STD__ UNL__AMT___

September 1994

J0AR TEEAS

10th Annual Texas State
Soaring Championship
Texas National Tournament
September 24 - 25
Austin, Texas
Task - Thermal Duration 3, 5,7, 9, 11
wiAMA Landing
Classes;
2 Meter - Saturday
Cypen - Sunday
Juniar, Movice
Sparsman, Expearl

Awards:
1 - 8th place, Spertsman & Expert
1 - 3rd place, Novice & Junior
Cwverall Winnet

Sponsored by
Capital Area Soaring Association
Pre-registration Requested
» 125 Entry Limit » AMA Sanctioned
CD: George Parks - 2102 Oxford
« Austin, TX 78704
(512) 443-7029
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R/C Soaring Resources

The contacks liste '
answer questions on gnaring sites or contests
in their area,

[ contacts & Soaring Groups |
Arizona - Central Arizona Soaring League,
Inin Glithers, (602) §30-1743,

ATizonid Southern Artzons  Glides
Enthusiasts, Bill Melcher {contact), 14260 M.
Silwind Way, Tucson, AZ 85737; (602) 325.
2729, SAGE weltomes all level of Mlyers!
California - California Slope Racers, John
Dvorak, 1063 Glen Echo Ave,, San Jose, CA
95125; (408) 259-4205.

Califernia - Northern California Soarin
League, Mike Clancy {Pr&sident%, 2018 E
Crovadn Cr, Mewvato, CA 48947 (415) BO7-2917.

Canada - Southern Ontario Glider Group,
“Winges” ray, dedicated instructors, Fred
Fresman, (416) 6279090, or David Woodhouse
[519) B21-4346.
England {BARCS & Europe), Jack Sile (Editor),
21 Bures Close, Stowmarkel, Suffolk, TP14
2I'L, England; Tele. & 0442675190,
Flarida - Florlda Snaring Soclety, Ray Alonzo
President), 3903 Blue Maidencane PL, Valrico,
33594; (813) 654-3075 H, (R13) 681-1122W.
Minnis (Sauth & Southwest) < Silent Order of
Aeromodeling by Radio (5.0.AR), Jim
Melntyre (Twmacl}, 23546 W, Fern 51,
Plainfeld, 11, 60544-2324; (R15) 436-2744.

Minnia (Morth & MNorthwest) - S.0.AK., Bill
Christian &cumm:l}, 1604 M. Chestnut Ave.,
Arlington Helghts, TT. 60004, (708) 259-4617.

lowa - Eastern lowa Soaring Society (lowa,
Mlinois, Wisconsin, Minnesotn), Bob Baker
(Editor), 1408 G2nd St Des Molnes, TA 50011;
(515) 277-5258,

Kansas - Wichita Area Soaring Association,
Pat MeCleave (Contact), 11621 Mantuckel,
Wichita, K5 67212; (316) 721-5647,

Maine - DownEast Soaring Club (Northern New
Engrlund anea), Steve Savone (Contact), RRY2 Box
569, Gorham, ME mnaﬁ;}mn 6639,

Maryland - Baltimore Area Scaring Society,
Bill Cavanaugh (President), 1428 Park Ave.,
Baltimore, MDD 21217; {410) 523-077A.

Mevada - Lag Vegas Soaring Club, Jeff Burg
(President), 853 shrublwery Euw. Las Vegas,
MY BH10; (F02) 459-8100.

Marthwest Soaring Society [Oregon,
Washington, Idaho, Montana, Alaska, British
Columbia, Alberta), Roger Breedlove (Editor),
&880 SW. Wistenia PL Beaverton, OR 97005;
[R03) 646-1695 (F1) (5073} 297-7691 (O]
Qklahoma - Central Oklahoma Searing,
Genrge Vioss, (405) 682-1122.

lexas - Texas Soaring Conference {Texas,

Oklahoma, MNew Mexico, Louisiana,

Arkansag), Gordon Jones, 214 Sunflower

Lrive, Garland, Tx 75041; {214) 271-5334.

Utah - Tntermountain Silent Flyers Il.ll\-iE:'rP ;

Fluqulﬁummu.iﬁﬂi]'ﬁ?l-64’36.. "Come Fly Wit
5!

Washington - Seattle Area Soaring Society,
Waid Reynolds (Hditm?. 1244% Bird Avenue
Soutli, Seattle, WA 98178; (206) 772-0291

| _ Reference Material |

Madison Ares Radio Control Society
(MARCS) National Soflplane Sympasium
Proceedings, 2 day conference, on the subject
and direction of soaring. 1983 for $7.00, 1984
for 57.00, 1985 for $8.00, 1986 for $8.00, 1967
for 9,00, 1988 for $9.00, 1984 for 510,00, 1992
for 51200, Delivery in US.A. |s 53.00 per
copy. Cutzide U5.A. 155&.!]%55::0%'. Setof
Beent UPS i US A, for 375,00, cutside US. AL
for S80.00. Tast 4 (T9R7-1992) in LLSA, is
£45.00, putside 15 350,00, Allan Scidmore,
5013 Dorsett Dir., Madison, WT 53711

Michigan - Great Lakes 1.5m RfC Soari
League & "Wings” Flight Achievenwnt Program
Instruction. Ray Hayes, 58030 Cyrenus Lane,
Washington, M1 48094; (810) TE1-7018.
Minnesota - Minnesota K /C Searing Scciety,
Tom Rent (Contact), 17540 Kodiak Ave,
Lakeville, MN 55044; (612) 435-2792
Mebraska - B.FI.L. Slopers, Steve Loudan
(contact), RR2Box 149°E1, Lexington, NE&R850;
(308) 324-3451 /5130,

MNebraska - SWIET., Chostopher Enowles
(contact), 12821 JacksonSt, Omaha, NE 68154-
2934; (407) 330-5335.

Page 62

I BES |
BBS: SLOPETECH, Southern Califormia; (714)
525-7932, 24000 = B=MN-1

BES: South Hay Scaring Society, Northern
California; (A08) 2B1-489%, 8-8-1

Seminurs & Workshops |
Froe mstruckion bor beginners onconstruction
and flight techniques, Friday & wueek-ends
{Excluding contest days), Bob Pairman, 3274
Kathlean 5t, San Jose, CA 95124; (408) 377-
2115,

R/C Soaring Digest

NASSA

Morth American

Scale Soaring

The Morth American Scale Soaring
Assoclation is an organization of scale
soaring enthusiasts dedicated 1o the
furtherance and enjoyment of scale soaring
in Morth America. Membership dues ane
£10.00 a year or 35.00 after August 1st, and
ovide for sponsorship of NASSA Scale
FI'.m Flys En RBallies, and for the
implementation of a MationalSeale Tutlding
and Soaring Achievement rogram. join
MNASSA and join a network of scale soarin
enthusiasts that influence the direction o
scale zailplanes in MNorth America. Please
rovide your address, phone # and AMA
,and we will sand you a membership card
and membership roster, A br-monthly
column keeping NASSA members up to
date is included in KCSD, with additional
udormation available periodically direct
from NASSA. Help promote and supgurt
the continuation ol sealesoaring by sending
$10.00 (or $5.00 after Aug. 15t to: NASSA,
P.0. Box 4267, W, Richland, WA 99352,

O Sanrvane Frorsiean Joussal

FaB/1I5A is a bi-monthly publication dedi-
cated to the sports of 3B and F3F. The
jourmal is intended for the beginning as well
as experienced multi-task soaring enthusi-
ast. Articles cover a wide variety of areas
including: technical data izsues, description
of techniques, and articles written by and
about the top people in the sports.
Subsecription Rates: 514 per year (6 issucs)

For More Info Write: FIB/USA,
7 12 N, Cataling, Pasadena, CA 91106

F3B/USA = F3F/USA

LSF

Tha League of &
Silent Flight (LSF) is an international fratemnity of
RC Soaring pilots who have eamed the right o
become mambers by achisving spacitic goals in
soating flight. There are no dues. Once you
quality for membership you are in tor life,

Tha LSF program consists of five "Achiavaman
Levels". These levels contain specific soaring
tasks to be completed prior to advancement o
Hhe nast level.

.fﬂ"n-""“\_‘h
T

The Vintage Sailplane Association
Soaring from the past and into the future!
The VSA is dedicated bo the preservation and
flying of vintage and classic zailplanes. Mem-
bers melude modelers, historins, collectors,
soaring velerans, and entlwsiasts from around
the world.  Vintage sailplane meets are held
each year. Y5A publishes the quarterly
BUNGEE CORD mewsletier.  Sample issie
SLO0. Membershipis$15.00 peryear. Formore
information, write bo the:

Vintage Sailplane Association
Boute 1, Box 239
Lovettsville, VA 22080

T.W.L.T.T.
{The Wing Is The Thing)

T.W.LT.T.is a non-prafit organization whose
membership seeks to promote the research
and development of flying wings and other
tailless atreralt by providing a forum for the
exchange of ideas and experiences on an
internatinnal basis. TW.LT/T. is affiliated
with The Hunsaker Foundation which is
dedicated 1o furthering education and re-
search in avariety of disciplines. Full infor-
mation package including one back issue of
newsletter is $2.50 US (83,00 foreign). Subs-
serphion rites are $18,00{US) o $22.00 (For-
eign} per year for twelve issues,
TW.LT.T, P.O. Box 20430
El Cajon, CA 92021

Yiou are invited 1o join the
NATIONAL SOARING SOCIETY

« OFFICIAL AMA SOARING “SPECIAL INTEREST GROUP”
« YEARLY NS5 "SOAR-IN" TOURAMAMENTS » NATIONWIDE
“EXCELLENCE AWARDS PROGRAM" + EXCELLENT Bi-
MONTHLY NEWSLETTER » NS5 FULLY SUPPORTS THE F3B
GOARING TEAM & LEF SOARING PROGRAM « NSS IS
INVOLVED IN THE ORGANIZATION AND OVERSEEMG OF
THE SOARING PORTION OF AMANATS(INCLUDING AWARDS
DANQUET) « YEARLY DUES ARE $15 U.5.4. AND 20 OVER-
SEAS (SPECIAL FAMILY RATES) « NS5 OFFICERS ARE
FROM ALL 11 DISTRICTS

Forinin., Conimet NSS SecreiargTroasurer

Aobert Massmann

League of Silent Flight 282 Jodle Lana
10173 51, Joe Ad. Wiimington, OH 45177
Ft. Wayne, IN 46835 (513) 3g2-4612

September 1884
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P.C, Box 2108

Wylle, Texas 7H098-2108
(214) 442-39210

FAX [214) 442-5258

R/C Soaring Digest

A Pulblfealion for the
FAC Sanlplane Enbiczinat

Subscription Cosats
UsSA: 521 Bulk/Third Class
OR %30 First Class
{Texas res., please add 51.52 fax.)
Canada & Mexico: $30 Adr
Europe /U.K.: 845 Arr
Asia/Pacific/Middle East: 352 Air

RCSD is usually mailed the first week of the
manth. For example, the January issue
would be mailed the first week in January.
Please allow 4-6 weeks for
U.S.A. delivery by Bulle

Subscription Renewals
RSN mails oul one post card size renewal
notice in the UL5.A, Dutside of the TU.5.A.,
the renewal notice is placed in an envelope,
How To Read Your Label
for Expiration
214 15T 94401
214 - The first entry is the subscription
nwupbeer,
15T - This is-a first class subscription in the
LIsa
3= 3rd Class US.A,
A - Adrmail Outside 115 A
5 - Gurface (Mo longer nffered.)
Other - Tracking codes. [V, for
example means adverbiser.)
93701 - The subscription is good through the
December, 1993 msue. (8 must be renewed
prier to fanoary 1, 1994, or it will be logged
in a8 a new subscription.

Back Issucs

We recelve many inquirles every month
about the availability of back issues for B/
C Sparing Digest (RCSD). S0, we try to
printsufficient guantitios cach month for
those of vou who wish to obtain hack
issues or want additional copies. We
hopeyouenuoy RCSDbut, if youare NOT
satisfied, please return them for a full
refund, no questions asked!

{Quanties are limited for some months.)

1883 1684
January a a
February o )
March a )
April 0 |
My o |
June O .
July a 0
Augiud 0
september B
Citober o
Movernber o
December a

Mlease send via:
O USA, - U5 Postal
O UsA -TLRS
(Wi nat deliver to a P.O. Box)
3 Other Countries - Airmail
LL5.A, Canada, Mexico
Cost @ 52.50 Per Issue
Tax (Texaz Only - 7.25%)
Total
United Eingdom/Europe
Total Cost @ 53,75 Per lssue
Asia/Africa/Middle East
Total Cost & 54,35 Per Issue

O Please renew my current subscription,
O Please enter my new subscription to the [/C Soaring Digest.
O Please send the back issues | have selected.

Mame_
Address (Check or Maoney Order,
only, please. U.S, hunds.}
Page G4 R/C Sosring Digeat

Editorial

We have had a few telephone conversations
recently with subscribers who had not re-
ceived orders they had placed with hobby
related bustnesses within a “reasonable pe-
rioel of tune”, These subscribers had beenon
waiting lists that wentanywhere from 7to 11
WEEkS%ﬂ many months...

Yo, we believe that there are dreaded wait-
Ing lists sometimes. It depends on the prod-
uct. But sometimes the final sailplone or
aceessory, whenthey artive, havebeen worth
every minute of the wail, ar so it may finally
BEET.

Last month we said we were ona waiting list
for a new printer. We finally recelved the
new Apple printer, but had to wait 5 weeks
for it o arrive, However, it was definitely
waorth it and the distributer did indeed keep
us posted, did not chagge oue card, and 1old
usviad letters that we could cancel any time.
Mo way! Westayed ontlat listinurdertoget
oneof the firstones that came offthe linel We
ot exactly what we wanted!

By the way, onc way toreceiveanorderis via
COD. (Cash On Dallvery). LIS, for ex-
ample, charges a $4.50 En.ﬂ.xﬁﬁinr; fee to the
sender, The personat the receiving end wili
be requeated to pay either check or cash
{varies with individual policy) in order to
receive the parcel,

Omeimportant thing about C.OUD. is that the
parcel can't be left on the doorstep. Semeone
must pay for il (Yes, I have seen many
packages left even when signature was re-
guired.) So if you are ever worried aboul

ur package up and walking away, try
oo, Fay W

Advertiser Index

Avrospace Composite Products
oA-an Alpha LISA Inc.
62 Apderson, Chuck
62 B Streamlines
61 Composite Structures Technology
Te=77 CR Alrcraft Modals
2 D& D Specialties
5 Dave's Wood Mraducts
61 Dodgson Designs
75 Dynamic Modelling
57 ICARE Sallplanes
72 Just Plane Fun Models
& Kennedy Composites
67 Layne/Urwyler
63 Levoe Design
72 Mike's Hobvby Hanger/ Henry Bostick
71 Perret's Studic
70 Quiet Flight International
58 RA Cores
A9 BnR Products
58 Sapders, Eric (CompuFoil)
BC. 74 Slegers International
Soaring Stulf
73 Spectrum Enterprises
55 Sguires Model Produces
8 Taucom
59 Tekoa: The Center of Design
57 The Birdwarks
fh TR Technical Inc.
69 Viking Models, 115A,
60 V5 Bailplanes NW Ine.
63 Windspiel Models
71 Wood Logic, Tnc.
57 Zatloka, Gearge
75 Zoomit Creations

un
-
&

Classified Advertising Policy
Classified ads are free of charge to sub-
seribers provided the ad is personal bn
nature and does not refer to a business
enterprise. Classified ads that refer to o
business enterprise are cha S50 prer
month and are limited to a maximum of
40 words.  The deadline for receiving
advertising material 18 the 5th day of the
month. fEKﬂmﬁlﬂ: 1f you wisl bo place an
ad inthe March issue, itmust be recelved
by February 5th.) RCSD hay neither the
facilities or the staff to investigate adver-
Hsing claims,  However, please notify
RCSD i any misrepresentalion oocurs,
Personal ads are run for one month and
arethen deleted automatically. However,
if you have items that might be hard 1o
sall, you may run the ad for two months
consecutively,

Case-Hardened Tool Steel

= o+ WING RODS :+ =

O Guaranteed to NEVER set a bend on the
winch orin flight! 7 Compaetition Mroven!
1 From 532" to 1/2" Dia.; ™ o 25" Leangths
IFalcon B30 Drop-In Repl. £10.00 Inel. 5&H
SQUIRES MODEL PRODUCTS
574 MAPLE AVE,, SUNNYVALE, CA 04085
(408) 245-8111
Send SASE for Froe Price List

Advertising

September 19984
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CLIDER RETRACTS-high quality, 1 /5,1 /4,
1/3 scale made in LS AL 1/4 are standand or
heavy duly. Contact Bill Liscomb, 7034 Tern
Place, Carlsbad, CA Y2008 (619) Y31-1438,

PRECISION COMPUTER CUT FOAM
CDRESfurruurﬁml}llmlu. Any airfoil combi-
nation, washout, taper, sweep, skn thickness.
M templates megquired E'-?I; or Lypical four

anel 26, For complete info. send SASE 1o
E\’in &l, 3198 Shady Oak Lane, Verona, W1
53093, (B08) B45-T961, eve. or leave message.

“Pick a hobby as you would a litetime com-
ion.” One of over 670 quotes and stories
y Frank Zaic in FRANKLY SIEAKING.
56,95 plus 51,25 postage. Model Aeronautic
Publications, Bux 135, Morthridge, CA Y1328,
LET THE SUN KEEPF YOLU COOLI Salar-
powered Safari Helmet with solar-electric fan
will help vou keep your COOL when it's
HOT! White or tan. 539.55 postpaid. (TL
residents add 6% tax.) Terrapin Systems, Kt
1 Box 298 C-29, Maorriston, Ffﬂ?ﬁﬁuﬂ.

PRECISION AMAP WING CUTTER, re-
lacement parts, and service. AMATP Model
roducts, 13Hmdwag,0akhl1d.f_'h‘lﬂﬁ! I

Buteh Hollidge, (510) 451-5129 ar FAX (510)

H34-03448.

OVERSIZE PUSHTRODS - 47 fnch long 0.052
ehig. music wire with 407 polypropylene (1125
O tube. Perfect for elevator and rudder
actuation. 5200 each, pluy 54.75 UFS per
order Shipgpd in PVC fube, BB Sailplanes,
3134 Winnebago Dr., Sedalia, CO BD145.

SILENT FLIGHT CLASSIFIEDS, the nuws-
letter for saflplane and electric builders and
pilots, Our classifieds selt{jur “experienced”
planes and f:iulprm:‘nl. alest info. for the
sportsmanan mntastl;:{tnt_ Yearly for 510.00,
12 issues, sample 5150, SFC, 3249 Little Ave.,
Ridgway, PA 15853,

1.3 METER HAND LAUNCH R/C SAIL-
PLANE KITS - Sagitta, Aquila & Jouster,
SOF032 or 3021, foam wings sheoted with 1/
3ibalsa, 349,95 + 56 005&H. Ll Bird (minature
BOT), all balsa construction. $29.95 + 56,00
S&TT. Mini HiStart is 523,95 w /it order. Sky
Bench Aerotech, 8030 Cyrenus Laneg, Wash-
inglon, ME 48094, (810) 781-7018.

CANNON R/IC SYSTEMS, world's smallest
radio systems and ACE B/ C, both in business
since 1863, are your hest choice for small sail-
planes & electric models, Cannon servo weighs
A5 oz, dch receiver weighs 54 oz, Bend 5200
Ecﬂ:rﬂcediamumcam . Sky Bench Aerotech,
SR Cyrenus Lane, Washington, MI42094:;
(#10) 781-7018,
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Ace UUASOAR, NIB... S110.00; Top FPlite
ANTARES, NIB... $60.00. I'll ship USAL Larry
Dixby (406) 5523265, Montana.

Original HOBIE HAWEK - vustage 1978 or su,
inoriginal box, Some cosmetie wear and tear,
and UGLY color monocobe, but structurally
sound, Flies great, extra set of horiz, stals.
Want to sell :51%?: or prefar to trade for equally
mieresting scale, high perf slope or thermal
duration plane. Call nng:_tails,fplﬂ'urp_ﬂ. Also,
RTF PUSSYCAT w/removable wing tip for
easy transport, good condition... $75.00 abo.
Don Whiteside (510) 284-53R3 or e-mail
dwhibeside@AOLOOM, 5F Bay area - Calif.

Rahm winch, Ealun turmaround, HD foot-
sudteh, 210 Ik, tes) line & chute installed, 450
vea bathery, 3stakes, excellentcondition, ranely
used. . 5325.00, Southern Calif. pickup/deliv-
ery, only. Contact Manny (714) 492-3553,

CHUPERQSA HL, ahu}ght wing SDV037, it
quires 2 micro servos for rudder, elév, and
aileron controls, good condition... $65.00; Ace
Thermal Sniffer, works fie... $375.00; Playboy
St. with ST & 35 and 3 Futaba servos, a
competitive oldtimer... 321500, Would con-
sider tracing for Astro Flight FAL motor and
suitalile rnj@-"sreedmntm L etr. hMike Remus
(2149 456-44955, Indiana,

Fobbe ASW 24 kil with spoilers.. $375.00;
Mualler COMET 89T, 3m wing /SDEGD, all
servos, excellent condition, KTE. $975.00;
Airtronics LEGEND with all servios, RTF, ex-
cellent condition... 5475.00; Dodgson
WINCGSOMNG with 5 servos, excellent condi-
tion, KIF... $425.00. Bemie Coleman @ (704)
536-5260 (D), (704) B46-5219 (E), M. Carolina.
SPECTRLIM, RTF, anly Aown for a couple of
monikths, 3021 airfoil... $450.00 with all servos
ar 530000 without; SURPRISE 2 F3E aie-
frame, RG15 airfoil, fair condition.. 5150.00
with servos or $100.00 without; Plettenberg
A20 -4 turn used very little, excellent condi-
tion... 5250.00; Flightee SEC-M, used ve
little, good for 504+ cont, amps... $65.00. Ro
Smith, 1509 Tames Ave, Moses Lake, WA
UEEIT: (S04) 765-B003 after & pm.

Cryginal HOBIE HAWE, virtually NIB %h,lse-
lage painted International Crange, tail sur-
taces sanded). .. 522500 or will consider trade.
Ron Turner @ (414) 751-2525 after 7 pm,
Toronto, Canada,

Thermal Eaglew fmug. wing servos and Eagle
Mestcantainer. Rﬂadwnﬁn,c;k& R;a]l_..f.élﬁ.%ﬂ.
Postage paid. Brian Smith (§15) 393-4R76, T,
Enk SYNERGY I, BTF, no gear, wlale tops,
red bottoms, comes w/match ftting SEK 500
mady battery.., $450.00 I pay hall of ship-
Ein,gmsl-_q.rfnseSermnn@{a-fuﬁi‘l-l-—?ﬁﬁﬂnﬁe:
5 pin, 5. Calif

R/C Soaring Digest

All glass Multiplex DG-300 w /servos, excel-
lent... 5975.00; Robbe ASH-26E w/wing set-
vos, excellent condition... $350.00; KASE
Multiptex w //servos, excellent condition...
SES0L; all glass Rowing LS4 w/wing ser-
v, excellent.. $1400.00; custom EAGLE RG-
15, natural obechi, arrow shalt hinges, nice,
w/ wing servos.. S600.00; Alpina MAGIC w/
wing servos, fixed wheel, very good condi-
tion... 5550.00; ASW-17, 35m w/flaps,
Cruabeck 2.5/13,.. 5350.00. Call Ray Franz @
{T14) 362-5545 (E), (714) B30-5928 (D), Calif
Packagedeal, 25YNERCY Pl swilh Ainronics
servos & Ry, NIT Vision and professicnally
built wood transportation case... $2000.00 4
SheH: NOVARTEw fAlrtronics servos fe Ry
S50N.00 & S&IT; Dodgson V-GILANTE RTE...
S200.00 + S&H; Airtronics ADANTE RTC.
S150.00 + S&H; Alrtronics AQUILA GRANDE
RTF.. STHLIN + S&H; Larry Jolly METEOR,
built by Brian Agnew... $150.00 + S&H; Larry
Jolly FLINGER SN0 SETT; DRAGON
FLY cross country, 374 airfoil, inple taper, 14/
wingr W Corstellation fuselzge, . R250.00 +
S&H, Ace Thermal Sniffler... S100KL Aristocraft
model 325 charger... S50.00; 6 Aartronics mini-
serves.. 36000, Alrtronics: Vangard 4 PCM, 8
servos & 2 Ry, needs flight batteries. S130000;
Futaba FGE-8, 4 servos Bx.. S100.00; Airtronkcs
Infinity 660 w/2 flight packs... S325.00; 2 free
girbrushes with mini compressor.. S100.00. &wyﬁe
Vuoss, 1403 Lincolnshire Rd., OF.C, QK 73153, {405)
T36-5978 (D) or (405) 692-1122 {E).

Dave's Wood Products

Obechi Available in

Large Sheets
Please call (509) 548-5201

or send SASE to:
12306 Bergstrasse
Leavenworth, WA 98828

;:ﬁ.\- i | ~ k '
SALTO H-101
Scale slope sallplane

Span; 53° Airtoil; GOE 785
Waight: 16 0z. Wingload: 11 oz./sg. L

Price: ARF kit $145.00 + $10.00 3&H
For info. call or send $1.00 lor full catalog

ICARE Sailplanas
s 381 Josaph-Hust
Boucherville, Qo
J4B 206 Canada

ICARE | (514) 440-9084

saLPLANES | (5:00-10:00pm EST)

OK, FLYING FRIEND!

Soyou want Instantaneous improvenent
Inyour flying, and to have more fun? The
new Flying Buddy "84 Tranamittar
Support will do it for youl To get yours,
just send.

£48.00 + 86 for S&H
To: George Zatloka

12212 NE 86th 5L, Kirkland, WA 98033
{208) 827-1960

THE RUBBER DUCK

Uses STD. Servos, RX, & 500 Batl.
Jusl Press In Your Radio & Fly
Mixer & Linkage Instslled-

for Elevons

S
& ACROBATIC

Wy 1

“* AT\ "aNE TOUGH DUCK”

100X BUILT

"ELASTIC SLOPER"

Flexable Foam Used Throughout
36" Span w/8 o1 Loading
Raguires 2 Channel Radio

Red, White, or Blue
o F:..

AN
()

AERQBATIC
$5047.50 &b

THE EBIRDWORKS P.0. Box 1302 Port Orford. OR. 97485 (503)332-0194
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STATEOF-THE—#RT TECHNOLOGY,

Old Buzzard Comes to Television!!

APPRE |
f/C Tharmal Searing & Hand Lavneh  Dawe Thambury, withor of Old Brzzardy Soaring Book und Taylor ATA PN{I mU U‘iﬂ mTE-
Techniques taught by the Master!  Culling, proprister of Scaring Swif, have calliberated with their .
axiy years of combined experionce...... on o pew 55 ikl video Genesls is a state-of-the-art, all-composite.
on W Soaring, Launehig, Therrmuding, te theory of the River of B m?I;fecﬁlincf yacwit bagged) 1 ;;}ﬁ
Ad i i esigned for theomal duration compe .
T T Sy 13 e e gy
live, flying foctape, anknation, and grphics meke tis & Mo Hve ChmprEie fof ;m;:';t-t_-:-l.l:% [;lc._-l:" H::clm.
fo tha fisst e starer or e senous saipbmer alte] P S
Availabla in NTSC {Ametom), PAL md SECAM fomnts. Lirmited towe prcing: Ge-m-.;.ﬁt: g:g
. . ¥ Synergy Il
Lumintbuusnﬂlilg%uﬁtramdlh.ﬂ Warkshop, Synergy 91; $540 SB/XC: $749
Visa « MasterCard « American Express I il wacnsivdy tio
Soaring Stuff + 9140 Guadalupe Trall N.W, o 5;;_;.,,5’
garing Stuif - (505) Ba8-8281 Albuguarqua, MM 87114 International at

(201) 366-0880
andl

RnR Products
| 120 Wrigley Way
Milpitas, CA 95035
| (208) 946-1751

(" Affordable Custom Cores for modelers, by modelers B
Custom computerized cutting services. Spans to 56", chords to 27"
D01" accuracy or better, Gray or white foamn. Raw cores or full custom glides
wing kits with balsa or obechi shesting and spar materlals available (stabs too)
Chrechi in stock - Presheeted wings now available
"Rule of thumb® presheeted wing estimates - $50 + $50 per meter of span
Preshected cores come ready to join and add root ribs and radio
Rejuvenate your foeater with a new atcfoll / wing
Gentle Lady or Spirit 2M full wing kits - 35 - 53021 or SOR0GY
Large Postscript airfoil libeary including Seartech foils
Call and let us work with you on your next project -
All orders add one $5 5&H charpe < COLY $6 additional ,;:_'{{

\_RA Cores, r.0. Box 863, Southbridge, MA 01550 or (508) 765-999% ¥

{?{{{f‘.f!’.tt 3

“EEATHER CUT" craates a new standard in the saze and
accuracy of cutting while or blue foam wing cores . . . hands

offl Pracise single wire tracklng in concert with micro-adustabla
batance weights guides by an exclusive three point tracking system
guarantees ripple-free surtaces. Ne more tralling sdge burn-oul comman with )
twio wire systams, Couple “FEATHER GUT" with Tekoe's T’THEHMI'LL GENERATOR
far foo! proof lemperature cantral and you'll be a "Pro®  first time cul.

« Cuts stralght ar tapar wings, fins and stabilizars — automalically. « Maunts with tapa to Ihe

2804 Trainn Dv. Xettorisg, QM 45428
tes for optimal taht porformancel © For IBM's wiEGA of VGA

(CompuFoil Professional) & izt

w [yt n CAD gragra alle:
& Eagy 10 uga

POWER SUPPLY - 5112.50 + 4.50 S&H PH 213-489.5584, FAX 213-462-3008
FEATHEF”GUT GOoES CAFC =CampuFoll enlculptes FeslharmTul Laper ralios

. P 1_ ;| | <CompuFall auio-drown FeathorCul 1emplates
WITH CompuFoil Professiona ~anid much mare! :
TCoMPUTER AssIBTED Foam CUTTING $75.00 ploa £2.00 SAH

1

o Ehsunee) tip qird adge of any workbench, even your dining table and stores in its own haavy duty r:;aiiing tube
& Add washau New Feature!ll! - Compuloil now plots full sets of ribs AHMAtang. + Complete kitwith anodized end platad companents - no hardware slorg trips, =« Instructions
: Eml;ﬂt complete v.llﬁ‘a transition, snmﬁlam, &IIE}HE JTE Lﬁﬁi ete. :::&p;rﬁ::m inclide “cutting your first wing®, ‘making templates” and morg. + 28° fald-bow. 407 :]]‘I.d 52;_
4 ﬁﬁf?ﬁu‘gﬁ[ﬂ;ﬂm ML At RIGTUNG EEOQram CAn MNTEh Mot on 8 ¢arsaun nnulh:ﬂis. available Power supply reguined. — + Guaranteed to U:Jt".g.lc:ﬂ;f'" m:br::ll

CompuFal Pro. V181565, Demo disk-35. CompuFuil Plus-545, 155 airfodl library-510, S&H add $3 — = EKOA: THE CENTER OF DESIGN

[ I [ { $149.50 + 8.50 S&H - 3219 CANYON LAKE DRIVE

lh !.' f i r]' i THERMAL GENERATOR — HOLLYWODOD « GA « 30068

1 i ],\]1[

T
e
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VS Sailplanes NW Inc.  Mmax— /208

fag stuff frore V'S Sail

7 Hrogdway fast 20) CHAL L8 WA 30 AR CAST R COLATE (T

Sesldie Wash 89702 60 7¢1 1
R e e

L s s g, i o vme o MO TEVL hnt i

A Pliga ! Bhknt: dafy

& CIWWARY dnial mlln - fin oy » sl L ugh B spa
5 A ol B o S Ak 8

T ORI Wil TR R A8k ding

P ACERAWLON Ryl BT Bt iy Amrpaiaas
7ﬁw&wmmm;’mr¢mm-mmm
& Proye snd purreslal vommd responsg ar a5 s

& Dl o' e g wiad posalilly

& Livt Bagh gl Sl Ryr b v Tanaing spyvoash

& Nk B i RAE B wllbsd (78 i o Torrer Pinesj

%

[ihe i conar pashens Brsianen Avm VE, our ol spproech by
rvaren Sauhony of Vear L. Tha Ssfcwmang weags Cas ba uwed.
o Ftaredand Vnan(E37d daisa) 0 Saesnasd Vimas 0 Pdpdy)

o e e300 -bara B4 span)

= AN Fowe ROTOR prin wingd i 1 59 SR EI74) weih sliphd rov

%

FHOATI Mioss Swaras 0o S0m AT Aceoil Fuld Fok
Dlapgbidp moood’ body e wee sk
Bl foan e s £ DPUDATA RS S8
=Lholy fd - ipde 1m8 s
ol M phmgde i covinaly- G Jang DRsArDAE, wing balna sk Ripas)
L atenabed Lo b ooopdile, 1 bourmiasl budier 20 Aso jpeas Bukiar

PITCHERONE: Anmslusg pasaE
Bwiaven ﬁ:El Al v b ey sy
Requies plaras nin FENLRREEALRE 2008 8885
3 pa-in zenoe regd

WANGERTWELEVA TOR: Bulder opeian- ng ouln regd askd slsvarar i

A e wadl Ml NG A Saiasad

ey pleg £l 4"
= Kol Modalzy L8F 023

Loty bty il ot e Bk o, W gihed

siebwhvam widd g i e for ral
SPAN - 5 ING WEASHTS - 239 OF fmin pon |
AREA = 305 50 NS E70F (A mav )
ASPECT RATIC = i1 ETFRESSED FOwr
PAREE SEGTROM = THilr [0 ANY BANELVER / BFEED

Soaring Sfl.lff...thht & Bullding Accessories for the Serious Sailplanar!
Jaws Landing Skids « Sailplane Tape + Nitride Hardened Wing Rods « Winch Ling -
150 Ib. Monofilament + 200 pound Monofilament « 126 pound braided nylon -
200 pound braided nylon « 200 Ib. Tesl Line Swivels + Steel Split Rings
Heavy Duly Rip-Stop Nylon Parachules « 4 Pin Wing Plug & Socket Sels
Winch Drums + Complete Winch Kits « Turn-A-Round Pulleys +
14 mil Glass Bagging Mylar « 6 mil polyethylene Bagging Sleeve
+ Teflon Foam Culling lape « Polyester Hinging Tape
@ + Olfa Cutters (Great for Cutting Obechi & Fiberglass) =
e Graduated Mixing Cups + Epoxy Brushes - \E
Books
Alrfails to Gol - 48 sailplana airfoils plotted In 11 sizes - ready 1o use for lamplatss
Oid Buzzard's Soaring Book - Dave Thomnburg's Complate Soaring Manual  New Editlon!!!
Do You Speak Model Alrplane? - Dave Thamburg's History of Made| Aviation
Coming Soon! - The 0ld Buzzard Soaring Video
Soaring Stuff Send S.A.S.E. for our Free Catalog or Callto place an order
* 9140 Guadalupe Trall MW, « Abucuerque, NM 87114+ (505) 8588281 » FAX, (505) 8988281
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Introducing the 2-meter Wee-gilante

Specifications:

Fuseluge Construction: fiberglass Monoeam

Wing Span % in .

Wing Arca B3

Flying Wi, 3T o

Wing Loading: % o’

Adrfoil: SLTUAT

Wing Constructivn Foam core, sprace/carbon
fiber spar. obechi sk,

VeTail Constreet:  Lightweight bunli-up

Nole: low laclory-diract relail only prices (Visa and MC Bankcards welcome)!

Send 2 Stamps for pur complete catalog. Send $1 for an .'ss_ua__!_u! "Snli:m'rdl Wird ™ -
DODGSON DESIGNS - 21230 Damson Rd, Bothell, WA 98021 - (206] 776-8067

This regal lanking 2-meter is an exciling ¥
tail glider thai handies like @ dveam!

See onr complete line of high perlormance ki
for the serious butbdesyer: the 60°72" Fivat
for S5, the 78" Wee-pllante for 3165, (he
100" V-gllante for $175, (e 134° Anthem for
230 e the 121° Saher for $275. Shp exlro

THE VERSATILE EPOXY SYSTEM

[l ]

éNo Mess Metering Pumps

#Very Long Shelf Life  Full Line of Fillers

¢One Resin - Four Hardenerséé 4 é
Coating Fairing
Lominating  Repairs

Bonding

#Sands €asily
Filleting

Dealer & Monufocturer Inguines Welcome
Eewr Detail Product Information Send B3 oo

) Composite Structures Technology
iﬁil [ MW P O Rox 842, Dept. MH, Tehachapi, CA 93581
I H B W) o der Desk: 1-800-338-1278

"
------------------ SN EANAN AN SSEEEEANEE NS EEEsssssssssEaNsESEnEEsEmnne®
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NEW
Model Design 4.0

Mew fentures ineludn seroen display of
airloils and wing plans, sutomatic foam
core lemplotes for Feather Cut hot wire
feam machine, and improved oose of use
Oither features includs:

# Any PCusing MS-DOS 3.2 Or lnter (288
or batter with math coprocessor
recomnmended for Lasordet printers).

o OGA, KGA, or VOA grophices udepter
required te display airlaile and planms

® Altor comber, thiekness & combine foil

= Supports most popular dot matrix aod
HF laserjet printors

Muodel Design Program ........ &50

Airfoil Plot Progream ..., i B35

Band SASE for mora information or nall

(615 ARG-R430 uftor 7 PM contral time,

Chuck Anderson, P.0Y Thox 306

Tullahoma, TN 37188

“THE NEST"

A PEHFECT CONTAINER FOR AC MODELS
SHIP IT-TRANSPORT IT-STORE IT!
CONVERTS TO FIELD STAND!
WERE SPEANNG FROM 20+ YEARS OF EXFERIENCE

MOST POPULAR SIZES AVAILABLE:
(SEH IN LIS & INGLUDED)
J TURANG2" $79.95
(FITS MOAT STANDARL AND 2 M WITH BT
BAAKINLIM FLSELAIE LENIITH)

¥ TUX13"X57  (FALCON) $84.95
J 7UX15"X60" (SUPER-V) $88.85
-fl 7'X13"%62" (EAGLE) 589.95
¥ ACCESSORY KIT £17.95
2 FILLOWSE", *PERCH", "BLANKETY
Y CUSTOM - NEED & SPECIAL SIZE7 CALL
OR WRITE FOR QUOTE. FRICES BASED ON
BOX SIZE & MAT'L HES'D.
= PACK.LITE™ NMEST MATERIAL
+ HYLGM SHIPPING STRAPS
4 COMPRESSION STRENGTH OF 3700 LBUFT,

+ EABY TO LABEL WICARTER'S MARKS-A-LOT
PEAMANENT MARKER - AMY. WISOPROPYL ALCOHOL

D&D SPECIALTIES
7235 5. NEW HAVEN, TULSA, OK 74136
{918} 492-3760 - FAX (518) 492-5641
WE ACCEPT VISA & MASTERCARD]

==25treamlines
Specialty Books for Modelers

JUST PUBLISHEDI

GLIDING WITH RADIO CONTROL
by Martin Simans

A beginner’s guide to building and
fAying model sailplanes.
110 pages, illustrated LISSTH.00
TAILLESS TALE
by D, |ng. Ferdinando Gale
The history, stability and control of
tailless aircraft. Written for modelers.

266 pages, illustrated US538.00

ON THE "WING... THE BOOK
by Bill & Bunny (%) Kuhtman
The first 52 articles fram the
RC Soaring Digest monthly column
o tailless sailplanes.

Includes Hight reports, airfoil data,
computer pragrams, and more,
262 pages, illustrated US5238.00
STRUCTURAL DIMENSIONING
OF RADIOGUIDED AEROMODELS
Ly Do Ing Ferdinanda Gald
A workbook for building ameraft which
are both strong and light.

114 pages, illustrated LIS$18.00

Frices incdude packaging and postage.
For airmail to Europe add USS10.00,
for Asia and Pacific Kim add 115515.00.

Mare exciting books coming soonl

For further infarmarian, sand LSASE
or 2 International Reply Coupons.

P.Q, Box 976 Cialla WA, 98359
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SAIRFLANES

SUPER V 15 one of the highast performance apen closs  SUPER V' 2 Meter & o notumal svoluiton of the SUPFR I
compafition thermat saiiplongs ovadlable. 11 is capatle of V. It will eastly handle full “pedakto-the-metal” zoom
r.l‘tltlr.ll'ﬁl‘rf Ilmnm coan loumches, evcellent ouse  founchos o haighis t?:lmocm':w ils ng mrher Ar ~Fﬁ‘nz
indication, alg wih o ropid i of  willh o 850z, per syt wing foo e i o
cﬂmﬁm&& !umuﬁ‘;p oaches ar very contradlabie with  monce, rmul'enrrn’.fmﬂhj m.u#a.hsam.li%m Wmm&rde
efac e fgs oo n‘? booeled i, the Prasedann Tao-Day ond miony Southem Cabfornia cantosts.

Wiy Son - 110" bostus: Fboglen Emdmepory huwloge. Wing Sen 75" hembores: Fibamglems unor gy |
Wnghue SO0 9gdn. Ill!‘.'l:"' Fll:rwalld'm:m hc-;';!ﬁ 'M_ghu. 610w, l.nd ooy, Fre-poiried vounm mﬁ
Weighe o, I:jnmt.‘:.l Weight: o nm:. ﬁ:.m.! Yl

finfn; 1544 Huun\, ﬂ-:'.n s ke e Aszect Patier I{I 1 lmu flars el oy b e, e I
fled Wied: SOR0RS Flriiﬂ'r eifiied i g |||1.I.l'nl I Aifod Wing s "Hmrl] wrnd Votred v o] e
Borled Ssutssion: S0R0E0 prititafil b honik mod Vol At Wireg et $EI031 la:l. Foolt o wing o] Wt R A0 F
Ieedeg 108 aesgh Hﬂ.‘k Trighe toses Bl an Yool with Aol Shebeiny:  SREON) 1 Boek K 19 I

mmHI'I-l.E?W ALETERS Rocee K0 Riabeg PGk

m mo;rnln?ﬁq.mﬂwﬁﬂﬂmwnﬁmmﬁuﬂﬂ.!nﬁmhmﬂ I
o BT oges eng prives (o o Wi
Design e e 355290

WE ACCEPT
WQ@E MASTERCARD & ViSA!
by Fiber Glas Fliigel Unlimited

NEW SCALE KITS AVAILABLE NOW:
ASW 20, ASW 24, ASH 25, ASH 36, ABW 27,
BALTD H101, SALYO 4M, PLUS OTHER MITS

PRE-OWMED KITS ALSO
AVAILABLE! PLEASE WRITE OR
CALL FOR ADDITIOMAL
INFORMATION. 415m&4.5m
Fully Feady to Flyl
Knuckle Jointed Hingesl
$1285%

speciicatons  4.15m 4.5m

Wing Span: A15em  AS0em
Langth: 165 £m 165 cm
Aspect Ratie: 25 25

Wing Area: 71 om 78 om?

Walght: 4500-5300g 48005500y
Profiie Gusbach:  HG 3-14 (Bath)

Wing Lomding: 85 - 88 gidm?® (Both) WINDSPIEL MODELS

1&‘“‘ Impovters of Flne B/C Scala
“utﬂ“ Hadplanes 8 Leakr for JH Radio
\at 5

e v P.O. Box 2121, Coaur d'Alana, ID 83816
&' {208) 667-2276 * FAX (208) 667-8712
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Scale Gliders |
Direct From Germany '

;_'-\"L;\.

Distributors [or
Murrmiex Ronrl. ROEBERS (rlasrriicil. Kirase

& AW * Ventus * ASK 1§
» 8B 10 e Pilatus 134 e Kesrrel 19
» Thwin Astir * ASK 21 * Alpina
o » Grob G 103 ® Ka 6E ® Condor
- * Discus * Grob G102 * DG 600
* ASW 24 o DG 100 « DG 300
e DG 202 * ASK 14 e DG 500

Don’t Look Further - Call Us

Aapha uﬂ e“cl Campetitive prices atid precision craftsmeanship!

Place your order today - Call 800,685.8290 ur write
Alpha USA, 55 Leveroni Ct., Novato, California 94949



—* Z?Eéc'g;m C:q ‘dﬂlﬁﬂﬂ / W"&

Camcarder, Compular 1808 Applegate Dr. Mg 5lo, CA EE:EEQ_{EIZIIEI'] 528-B45T7 FAX thEI] 5451642

Cellular & Cordlass Phones
Batterles, Gell Calls
Lithium & Motorola Batteries

* Saturn HL*

. - L C e ge— e —
Custom Battery Packs YOUR BATTERY STORE ' ——— ==
Authorized SANYD Distrib 1 — = Saturn HL is simple - it's a great flying Hand Launch
rize istributor g .
s pAETY ik i i ik s that won't empty your wallet for exotic micro radio
gh i i ii bE E 199 gear, with an extra measure of durability built in to
b i) 5 Lizz a3 1.7h F
AAA 200 30 L =T 2 [ ou flying.
B m o i — p— keep you flying
FAREIAA Ad i) i LS 1z 4§ LA
He— e —— U g——lii—n
gz 24 00 o ] b .50 Specifcations:
A FEE %] 140 1332 R 534 .00
[HGLOAPACTTY 125 0 A
A B
1154 o sl 4 %80 Triple tuper
AR ﬁgﬂ .‘33? o Fogo/{U ibeche
4P e i § 2 ha Gelapss/ Kevlur
i3 i e -7 o Wi | i S5 0z s in
B E h ] 1371 § et ing Laading: 2.3 0 S
FAET GCHARGQE — — o N
I '-u % BALUTBT 1000 i L B “standurd or ¥ |
i IRl 1400 i i § A
xr-,- u,_u\ SUHC 13 Hili [ Bt AL

* Saturn 2.0 *

[{ 5}
& R.O& 12456 H12.05 16105 ] B 13,85 1705
5 788 114038 512.04 1% dKH-ARDECE LR 2300
& B.BS 1345 51705 21.85 AN 140050 L0 2100 )l
R e mE gamoc g D e =
dnziag jls 1l $ipus  gnas  dKlaD i;gg 38.00 Saturn 2.0 is our exciting new twu meter that shares a lot
T, LTS 208 ol Bl K1 » .1
M DAY LD hoe ' iR T of the design and flying characteristics of our sucessful,
5 CELL RECEIVER PACKS contest winning Saturn 2.9T - with one small twist. It can

Focuriler a & valt Batery Pack add the codl of 2 single cell (o 5 4 Cell Danery Pack

also be built as a V tail. This is a really exciting two meter

A, | i, AIRTRUNICS ship to fly; either for thermal duration ,or try it on the slope
TRANSMITTER PACKS for some neat aerobatics.
MR MATLHED
REHIAN 15.05  16.00 ENIKAL 2 st of 1905 19,95 FOT
Hmsias T (rwalaan ~— 095 1000 BHIRNAAL T Tpcked? o HZO0 24,00 Specifivations:
B — cmanrone 1005 SRR | B ~ NP ~— BER B - -
- 3 Airll: HO 10 - 309
fi vl [ 1 | 12wl i [EED Panfiorm: I'riple taper
TNR Tech 11 Area: SH3 sy in
echnical Inc. - ' : FoumYheche

278 Douglas Avenua » Altamonte Springs, FL 32714 » (407) 682-4311 ClassKevlar

oy S 1-800-346-0601 . o Louding: | - 100 ot 4eg 1
Pt it idons. FAX (407) 682-4469 e e .

DEALERS INQUIRTES WELOCOME Pstamdard oV Ll

FOR PERFORMANCE OUT OF THIS WORLD
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AUTO-VAC SYSTEM

Introducing W new fully automatic vacuum bagaing system that s complelely sail-
mamtoring. 11 b a lully adjustable vacuum switch and a large capacity resarvoir which prevents
Irequent Gycling of Ihe vaouum pumg.

The Auto-Yac kit comes complelely assambled,
mounted on a wiood base, and ready (o use,
Includad in the kit are the E-Z Yae || electric
pump, rated at 24 Hy, adjustable
VALUEIT Switch, vacuum gauge, large
apacity resarvnir, check valve
neoprens tubing, E-2 Vag connector.
fwiy Chinek-1 ock seals, 9 of 18
wide bagging tuba, 8" of 15° wide
beeather cloth and a sat of vacuum
bagging instructions,

$215%

= completo

30V Byslam availakle.
Add 57.00 for S&IL CheckuM, 0000
ME AREA seeplud, GA resisenty gdd 7.75% Tax

14210 DOGLITTLE DR, SAN LEANDRO, CA 94577
510} 352-2022 « (510) 352-2021

Aerospace Composite Products

R . 55ER DuGKY AnTEnns IR

* R/C Power Duck +
+ Individually hand-uned for 72 Mhz aircralt + BNC connection
installs easily onto Airtronics transmitters (Vanguard and newer),
Futaba/JR adapters available + 12°in height; black, blua, rad, pink,
yallow colors + Elechonically efficient with lowest SWR mateh and
highest AF cutput + Excellent range without compromisa + Awvoid
the problems and dangers of telescopic antennas + $23.85, $2.00 for
JRFutaba adaplers, CA residents add 7.76% sales tax, $3.00 S&H

TAUCOM, 2480 S. Ola Vista, #28, San Clements, CA 82672
(714} 492-9553, FAX: (714) 586-8508

.00

per linsar foot

S Jor a limited time..,

I

=]
278 Suncrest = Son Anlanlo, Texos 78217
(2100 655-P726 « FAX (270) 455-9546

SO
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Viking
Models,

| U.S.A.
High Quality
Fiberglass Fuseloges
& Vacuum Forming
Jerry Slates
2 Broadomwor Way
Wylie, TX
TH098-TE03 U.5.A.
(214) 442-3910
FAX (214) 442-5258
900 AN, - 500 WM, CE5T

# Epoxzy Fibergluss
Fuselages for the
Seratch Builder
Thie epoxy fiberglass fuselages
lsted hore Include supggesied
specifications (Wing _Eam.-"

iefoll fRadio Channels). All
redquestsaradoneon a custom
basis. We do not carry a large
inventory, but rather custom
mike cach fuselage as the or-
ders are recelved. Please al-
low 6- 8 weeks for delivery on
partial kits and canoples.
% Canopies & Accessories
Ann-housevacum formmia-
chineallows us toproduce our
own canopies, [ youare look-
ing for a canopy or other
vacuum formed accessorics
tincluding sailplane, power,

hnvcalargieim’rmlnw of cano
pies and do short production

are walcome,

+ Custom Mold Making
Flease call

& Check ormoney orderanly,

115 funds, please. COL.

G4 50 ackditional, Prices sub-

ject to change without nobce,

for continental LLS.A L, anly

NOW AVAILARLE
1/6 Scale Omith

142" wing span
1/5 Scale Orlice

135" wing spon

1/6 Scale ASW-17

135" wing span
Stiletto RG-15

September 1884

ete.), pleasa let us know, We

runs, Manufascturer ingquiries

exas residents, please add
7.25 % gales tax, SécH costs are

Epoxy Fiberglass Fuselages Price
1 /6 Seale DTS Hailier V2 (1207 /ScaleS4)

46" Fuse, cangy g Hans S75.00
15 Seale ."\m\"-* S0 Q32" RITZ U4

34" fuse, canopy, plans #7000
1 /5 8cale Mimbus (159" Wortman /4-5)

54" luise, rannﬂ;,sp'lans S73.00
1/5 Scale Rhoenbussard (11257 /Scale /4)

407 fuse, plans 5750
L /5 Scale ASW-17 (135" /Mad. Eppler/4-5)

49" fuse, canopy, tray, dw 3
175 Scale Ohlice (%?5 E392 /3-4)

449" fuse, canopy, tray, dwg, £75.00
1.5 Seale Oenith {1 42"/ E392 /34 il

49" fusa, canopy, I:rny,d-.u;& SR5.00
1/4 Scale THG-100/200 114757/ Wartman /4 - 5}

64" keviar reinf. fuse, canopy, tray, docu,  $175.00
1/4 Scale Libelle (154 /RITZ 1/ 34) )

535" fuse, canopy, frame, docw. pkg. 513500
| /4 Scale Jantar {H?" or 2027/ Worbman /4)

67 fuse, canopy, plans 5145.00
1 /4 Scale HP-18 31 SRITZ 11/ 4) .

049" fuse, canugy plans $135.00
1/4 + 10% Scale Salto (142.57/RITZ 1/ 3-4)

617 fuse, raum%', frame, doou, pke. £135.00
1/4 Scale SZ0 <30 Pirat (147 /Clork Y /4)

02" fuse, canopy, plans 13500
1/4 Scale Kestrel (167 or 187" /RITZ/4-5)

63" kevlar reink. fuse, canopy, frame, docu. $175.00
1/3 Seale ASW-19/20 (16,57 Wortman /1-5)

89" fuse, cdnul:llly £250.00
Somi-Scale ASK-T4 (90" or 110"/ flat bottom /4)

{motor glider 15 cube in, or eleckric)

40" fuse, canopy, plans §75.00
Condar 3m (bolt-on wing mount fugp to 107 chord)

52 1/4" kevlar reinf. fuse, nose cong  SE0.00
Contestant (1487 E205,/3-4 F10.5" chord) N

Bd)" fuse, canopy, tray 57500
Elf 2m (holt-on wing mount/up to 107 chord)

44 378" fuse, nose cone 885

44 378" kevlar reinf. fuse, nose cona $70.00
Facctor (83" /E193,/3) .

417 fisse, hatch, plans 572,00
Oden (1001307 /53021 / As Req, /10.25" chard)

51" fuse, cancipy 565,00

517 kevlar reind. fuse, canopy S75.00
Raven 3m (119" /Mud. E193/As Req, /10.75” chord)

51" fuse, plans S70.00

51" kevlar reinf. fusy, plans £80.00
Smoothie {10074+ /MNone /Var.) =

49" fuse, hatch 205,00

Special Edition (100-130°7 Any/ As Req. /946257 dmég.ﬁ]ﬂﬂ-ﬂn

547 kevlar reinf. fuse, nose coneg 5

B&H

£10,00
10,00
510,06
S10.00
S10.00
510.00
10410
#20.00
520,00
220,00
F20.00
52000
S2{L)
£20.00
Call

$10.00
10000
510.00

10000
£10.00

510K

£10.00
S10.00

£10.00
510,00

H10.00
wingl
10

Stiletto [ (H0-136" /Any /As Rey, /107 max chard /plug-in M“Erlb}

56500

49" ppoxy Mherglass fusela
evlan 4 & S75.00

49" kevlar reint. fuse

Stiluttes 1 (100-136"/ Any / As Kesy. /107 max,
49° cpoxy fiberglass fusclage
A4 kevlar reind. fuse

0
73400

10
F10.00

chard / bolt-on wn‘lﬁ
§65 S10,

510,00

Stletio RO-15 (1001367 RG-15/ As Req, /plug-tn wing)
¢ reinf. fiber Bt sibon

49" kevlar reinf. fiberglass fuse
Zon 100"+ / None /Var.)

51" fuse, hateh 75,00

SO0
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QLI

We are pleased to announce our brand
new glossy monthly publication for
the Soaring and Electric Enthusiast

Who is the editor? Well I'm Dave Jones and you

probably know me from my editing work on Silent

Flight. QFl is an independent magazine from
an entirely new publishing house.

M—CAS

]
i

So what can the new magazine offer?

« International Contributors

- World News + Quality articles

« New techniques « New ideas

- New materials - New models

« Fast publication of major events

« Good graphics & photography
lssue 1 kicks off with a good mix of articles
on slope, flat field, scale and electric modals
and special features on Selig Donovan Aerofolls,
Lost Foam maodelling, The Aerodynamics of Flaps,
plus the European shows and a supar PSS plan
of tha Mig 3 WW2 Russian Fightsr

Available - late May

QFI is available on subscription from
QFI, P.O. Box 3000, Denville, New Jersey 07834

Fleasa send one years subscription starting from

issue at $42 for 12 issuas,
Name

Addrass

City, State

Zip Signalure

B2 O—1F M= =G )— T

Cheque or Viza/Mastercard aic,

L LITTTTITTITTTITTT] espiveme TTT]

—

F3B
F3F

F3l

F3J
F5B

Thermal
Scale
Vintage
Electric
Motors
Technology

Technique

Reviews

Events

THE HIGHEST PERFORMANCE CLASS "A" OR "B ELECTHIC SAILPLANE AVAILABLE:

LASOAR 65() —'94 AMA. NATS Champion!

1® Placain Class Aand Class B

« Capable of "edge of vour sight"
launches in 45 sec. gh .05
geared motor and 7 celis.

= Excepfionally fght wing-
loading — 11 0z per sq.ft.

give excelient crulse distance,
thermal indication, rapid climt
rate.

+ Effective spalerons far very
canfrohalie ey

PERRET'S STUDIO
1780 Prytania Strect - New Orleans,
LA 70130 - (504) 524-3442

Kil price. 5240

' Wingspan
V' Alrfall: Eppler 387

VIWing Areal 650 Eq) In
 Peady-a-Fly Waight, 5007

V'\Wing-Loading: |10z =g

RITEEATURES:

+ Preshesdted . Obecha Wings

' Epoxy glass end Keviar-reinlorced fusslags
¥ Pre-cul allerons & sarvo wire holes

v Pre-fabricated motar mount

4 Al balsd and hardweod includad

v Ralled plans
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Skip Mimer, Former Werld, N

Supert design with integrared carry handle,

Reauriful & durable white gel coat finish. Full length piano hinge.
Huavy duty hand laid up fiberglass constriction.

Hiige volume: Length 64" Height 147 Width 9" wetght 181bs.
Stows & protects 2 Thermal Eagle sized sailplanes & more!
Compact, casy o carry & lockable, Conmpletely foam-lined.
Includes fuselage mounting hardware & instructions.
Suppoing Spansar 1993 World Soaring Team.

Awallable through Woaod Logic, Inc,
30629 st Street, Houlder, CO 80304 @ Phone: (303) 449-B765, FAX (303) 443-0453

The

TRAVELER

Model Case
& Aerodyne

TR

For the discriminating
madeler wha wanes
the very best in travel

{ profection, Whether

back and forth lo the
fiying feld ar hall way
arourd the world, the
AerodyneTraveler gels
you there without a
scratch,

only $229,00
plus $18 for LIPS shipping
in Continental L5,

Mastercard & Visa Accepled

September 1984
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Pro-Case

The Ultimate in Pratection
for your Sailplane and Radio

{1-2 Planes) (2= Planes) {Z'TXs2)
62" Long A2 Long $65
B Wide 1" Wide Fun Sxiping
1" Deep 15" Deep Y3 T s
£229 §24u ackl RI0% T

Features: All edpes are aluminum extrusions, all corners are stainless steel
capped, top tongue and grove interlock with case, Full span commercial grade
stainless steel piano hinge. Cases are divided in one inch increments and key
lockable, Completely lined with high impact instrument foam, Flush spring
loaded handles with Mush 3 point camlocks. Available in Red, White or Blue.
Custom or multiple colors available for $10 extra, Top ride safety straps. Does
not need "Top Loading” when shipped. Custom cases available - call for quote.
Avatlalde Exclusively from

Mikes Hobby Hanger, 1740 South 1-33E, Carrollton, Texas TH00G (214) 2424150

Henry Bostick, 5617 Hidalge Court, Garland, Texas 76043 (214) 279-8337

3390 Puseo Baioarg Rood
Pt Spirgs, T
" ST e 175
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Nﬁ“r it Entrrbfﬁ& E'l‘l‘le Pl'iﬁlll"'_i

spect ML T
prom 3F Unlimited Thermal Duration Suilplane

$295.00

+5&H

Specifications:

Construction: Obechl Cher Foam

The Wew Prismm
The latest In unlimited thermal dumtion design from Spectium Enterprises; The
Prism i an Obechi Over Foam version of our New Spectrum F3B moulded plane, It
has new fuselage dimensions, a new 223" root, 131 aspect mtio, 117" span triple
taper wing planform, and a stab with a generous area of 102 sq. in. In thermal durs-
tion, with the RG13 dldoil, you have the greatest Aexibility for covering ground and
penetration into the wind, With the proven 5.1, 7037 Airfoil and its light empty
weight of 60 10 65 oz il will work the lightest of it and with its large 2.25 chord
Maps, it will stow down beautifully for precision spot landings.
Kit Features:
* Wing & Stab will be pre-shected and have rouled hingling with plywood root
rity pre-installed (Comes [nish sanded)
+ Servo bays are routed and wire channels cut
+ 3/8 titanium wing rod
*» Fuse will have slip on nosecone and construction will be fiberglass with carbon
fiber and Keviar reinforcement.
+ Optional nosecone with moulded landing skid will beavailable (extra cost)
= Complete instructions and hardware {nelucled

New kit price only 529500 plus shipping and handling.

The Prism available from Ron at Spectram (707) 838-1427
or Slegers International at (201) 366-0880.,
Call for info (P51, 8 am. to 4 pan.)
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#' N i Sky Hawk kit features a kaviar - carbon

reintorced, high gloss white gelcoat lusalaga

S wilh carbon reinforced obechi - foam, pre-
shaated wings. A uniqua direct drive
elevator sarva is installed in the vertical fin
Ruddar pushrod ube is pre-installad,

LE W
Specifications ‘JG'
Wing Span 118" ﬁ"'ﬂ
Waight [
Alrfoll - Root S0 7037
Airtail - Tip D TU3T - B%
Wing Araa 8200 =q. in. J
Wing Loading  9.5-10.50z./80 #, . [

Aspect Halio 151

Sky Hawk Aftributes

High aspact ratle wing
“Swill’ wing tip technology
Thin airfoils af the wing tip
Large contral surfaces
Large tail surfeces

Long tall momeant
Excoptional performance
Sleek lines and good looks

"I istened o what the sailplane community
warnted in & saillpleng, analyzed whet | fal
were Ihe best of all the lechnologies
available today, and merged them into a
elngle package. | simply call It, Sky Hawk."

« Mark Allen, designer of the

WAREAAANSNASNSS

Eagytohandla Falcon and Eagle series of sailplanes
Lots of room for radio gear

Sky Hawk is packaged by
Slegers Intemational and flown by Brian Agnew

SLecers INTERnATIONAL  b=o2— /]

(201) 366-0880 - FAX (201) 366-0548
§:30 A.M.« 5:00 P.M, (Cloged Sun. & Mon.)

High Quaiity ENcirlc & Non=Eleciric Saiplans. Radios. and Accessories for the Salipiane Enthueiast

Mo ihinem st ocations i sarve you bedtard. Que sallpfanns moe availablo direct Fom us & fram:
KEMHEDY COMPOSITIE, 278 Suncresl, San Antoned, TX THE1T « (210) B55-9720 « FAX [210) 655-2340

Houta 15, Wharton, Now Jorsoy 07885

W VIEA % MASTERCARD # AMERICAN EXFHESS + UDISCOVEH #
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b of each IRIrt ——ffp '\Tl

Honma S0/0 “T-Shirt—3 ERD0
100 Catton -ad 51.00
Wl Pk oeod CoslBA, BV
Foid Shyia— =i T 0
L (Towem - B2ER) H
LBEA Shigong-Boch-5300 L1 |
-Jube-fobel -
| e 10T e il el
Toasl Encladed

Merner
Adares

A el it POE

ana ----I-'i- EEEman ....."':"E'I'r'.. T

e RSN RN IR IR SRR e

B e T ey S T
]
=}

| w~neEw! DIAMANT
v immaclate finish -- the BEST you'll
EVER soa an this mouldad, m&r_m;q‘{hmluw-
cora wing medal impored trom Slovakia,
& Soan; 56 in, « Area: 691 sg.in. * Aidoil: E193
« Waight: 620z, » Loading: 13 oz./sq. i
Features: Everything 13 donel All confrols
hinged, gap seals, pushrods Installad, carban
|einer, sarvo covers & fitted canopy. Radia
mounting tekes 2-3 hours. » Two oplicns: 4
wing sanvas for computar radiog; 2all + 1 jained
fiap sarve lor regular non-computar,
i oo for lull-size radic gear,
Introductory price: nn1}! $550, ready-to-fly  (Shippings CAbw extra. Limited gfy: Brst coime, Bt seernd )
[This pica thiu Dee. 94, unlens oumenay vanialiors lome s {0 mvise (he priee, subjed o ohange withoul nolios.)

To ordar, conlact Dynamic Modelling + 4922 - A Rochelle Ave » lrvine, CA 92714
Phone: 1-714-552-1812 » (3-viaw availabla on raquast.)

September 1984 Page 78



v Tt Bay” on e 54

The dnp three wisners of the Warld
Soanng Jambares 60" Stope Raved ~ ©

lll-l'll':u Profoalreirnroed
FGTIITITLN LITTIG A S oy
= Higjh Chasily Mok Epoymbengias Fawksr Fusaligs
Vi St On Neea Cone - Inslaliad Elsvatos Cable
- 'J:,_l.urn datl;}-;.edﬂt 15 Composita Wings Featering
B0 Sgeaes Sl S e Foewm Lers Elbimds] With Caslen e Ayl (ks
e ?re—c..n'..ﬁr.t:rlmpaﬂ Alarcng
o= Boft-Cin Wing And Tk Sudezes . Dpliana! Bafest Kil

Price $11
-Fab Price $ sa 95

+ Ultrn Birong Carbon/Glass RG-15 Wings High Qunlliy Wood And Hardware
Yaccum Baﬁgad Gn Blue Foam Cores + Epony/iiass Fuselage

+ Boli-0n Tall Surfaces.. - Fonther Edge Foam Cores
Fits In 2°x7"x 3R" Cuso For Troveling ’ Uptlﬂl‘ml S0-g020 Bymelrical Wing

. gu:h Raéaénsll;az%qg n—_— + Azsambled Wingeron Linkages

- Optional 50- meirical Win

. Qptianal Radia ngtalation 2 Specs 0

- Optlonal G00mah Datlery Pack Alrfell: RG-15 ar S0A020 Symetrical

Wing Area: 20 ..

Lr, g |'u q-'
- YagEum Haggeu Balsa Skinned Wings Kil'we. 18-22 oz. Comp. 23-29 oz. ; ; il 5 ot alpe
» Removabie Pre-Bullt Tail Whng Looding: 10-150z.50 X Ug o new LOHrar i

Fush Rods Insiallod o 1w s H !
- Optional S0-8020 Symalrical Wing kaniral Wingeter hififies.
- hssamhbled Wingeron Linkages Standard or Mlcre Radio Gear b

CLiMrMAx

:.'Jﬂf#'?ﬂff..".‘f clider EAIDEY lﬂif! s 4ig "g' .5

" u., '
= PR Vel [unbsmEed) 0 cunTos
= Wiveg Ladivyg 17,0 ju 840 ou. gt . 8
s Thraa DRsnrae VWingemim, |sne, ©isasne

4 PERIN SaIRATY FavianGlese Fuseisge
= gayped Bluw Fogqim Cooos @l Cwibess Plor 8 Sluss
* Vinfgann LinHs[ss And Gormd Catiing e

= Bagl-Cvl Tl Burinces

+ Fijily FatRiGARKSE - FesadE | N ARRambly

J & Sro Al
Hl'llll- Faudl fimdebesr

51.55.95 . f Sarois THM-?# Al

/ Wi, i .&
Fiberglass Kit . riintelielel Snlied

| J‘gs & -y Miahiy

EriCIICATIONS l‘r.:-::;“l::l
= Abrloll: B0-TAT Lixxie A
= Winig Aried 400 8g, o, s
« Wingg Londing S0:6.0 62 por sa .
=T Ehananls. Rodder, Bleyninr
= Flying Weight 18-10.5 0z, [Fa)

. Wood Kit $65.95
Pre-Fab 5153.95

.f-M r.~ w0

[ Fa 'in.lj.,-."

= Maching Cul Baloa, Spilce, And Plywoed

= Buality Fsalher-Edge Foom Wing Goms

* Flylnd Weaght 1415 il wood kit)

= Balt On Wing

= Full Slzo Robkd Pams: Detaibed instraction Book
= Standard o7 M ampaioie

=0plional 180, or 400 mah Battery Pack

Hlgh Farfermunee

e e 1050 5. I
ity Lo 1 il Bl
Garbaa E3arcining djzmm

P, Soriaes kerw 95 8 B
Wing Lnadirgy |4-Fid Blae

Call For Your New
1994 Catalog Of
Sailplanes And Accessories

High Qualily CA's and Epoxina
Full Line DI Ballorios
Rueplacement And Custom Wing Coren
Foam Cutting Supplles
Sarvan, Wing Rods, Hardwara

C.B. Alrcralt Mattels » 205 Camille Wﬂi’ ¢ IHSIH * CA = 92083 = 619 / 630-87715

Page 76

R/C Soaring Digest
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C.B. Aircraft Modeis * 205 Camille Way = Uista » ﬂﬂ . ﬂfﬂﬂﬂ * 618 / 630-8175




