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This unusual pholograph was taken b
Cindy Coolk, Eiuingstun, Texas. Jim C{:::k's

shadow, cast at the San Antonio, Texas
flying field, is halding an Olympic 650.
Most of you will rofa%l thal Jim and Cindy
like to “travel around the country looking
far places to ﬂiiﬂw friendly skies”. Their
write-up on a Las Vegas tip was included
in the September 1997 issue of RCSDL.

We houpe everyone enjoyed their halidays;
now, it's off to greet the New Year and find
out what's new an the saiiplane scene.
With this issue, Paul Clark reports ona
new design, introduced by RC handlaunch
enthusiasts in Japan. And, Tom Magel
covers Bill Hoelcher's HLG Therma
Duration Record.

Happy Flying!
Judy & Jerry Slates

anagmg Editor, Subscri tinnéa
tabase

e-mail, and is most appecciated!]

Please address correspondence to;

It foews hudcyon.com / bsquared /RUSD himl

Jerry & Judy Slates
R ]gs-unrln!i Dipest
IIil:l:'.ll:ll. Dox II!E-!
Wylie, TX 75098-2108 U.5.4.
(972) 442-3910, FAX (372) 4472-5758
e-mail; resdigest@aol com

Steve Savoie, Jer

who designs the unique ZIRA clip ar.

Feature Columnists
Bill & Bunny Euhlman ﬁ:g,
Fobin Lelunan, Fred Mallett,
Mark Nankivil, Dave Sanders,
Slates, Gordy Stahl
_Artwork
Cine Zikais the graphic artist

Copyright € 998 R Soanng Ligest
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FLIGHT

Vs

Berkhandy
(L), the
driving
Force
biehind the
aerobatic
mreement
at the
Stetten
cluby in
Swikzor-
land.
They held
thetir furst
acrobatie
contest
this lasi
SUIMITIET,
and il was
a groat
LTSS,

Phatography by Jack Kagi,
Subn?igtllo by lfr'thin FLehman.
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Jer's
Workbench

Jerry Slates

PO Box 2108

Whylie, TX 75095-2108
(972) 442-3910
RCSDigestédanl.com

Bujld_in;:r- from Plans...

Wh}r build from plans? For several
reasons. For example, manufacturers

may have found that a particular model
may not be cost elfective to produce as a
kit. And, in most cases onde can save some
money building from plans, rather than
buying a cq:rm]:rrlzete kit, Then, there are
folks that enjoy teking a stack of raw
lumber, sculpfing it into their personal
masterpiece,

For myself, first, | have been asked to hel
build a built-up, polyhedral wing, that will
hald up under the pull of a 12 volt contest
winch. Ialsowant to build a contest glider
that will qualify for the new vintage class,
being a model that was published or Kitted
prior to 1980 | selected the Paragon from
the RC Modeler F]a ns catalog, plan #626. |
decided on the Paragon having piloted
several over the years; 1like this plane, but
had never owned one before.

When f;olofling any plan, there are a few
things to keep In mind. Some plans can be
anywhere from 20 - 30 vears old, if not
older. Undoubtedly, some of the materials
listed on the plans may not be available
through a local hobby shop. So, some
changes will be in order, and 1 don’t think
the designer would get upset il we made
those changes and updated the plans a bit.
The main tﬁsng to remember s tat the
plans will be used primarily to replicate the
ariginal profile or shape of the sailplane.

Having analyzed the set of plans for the
Paragon, to sce if any changes were
required, [ found that the plane could be
biiilt just as the designer had originally
ntended. However, being me, [ just can’t
resist making a few minor changes. For
example, the wing can be built stronger,
and the rubber bands had to ﬁu, I donet
like using rubber bands to hold a wing
onty thu?u&c!age, so will bolt the wing
onto the fuselage, instead. Later on, [ also
plan to add a set of spoilers, which are not
shown on the plans. I'll share those
detailed changes later, as we get into the
actual construction of the model.

The first step is to take inventory. Since the
balsa wood supply was running low, and
there were & few other items required, as
well, it necessitated a ciuick trip to the local
hobby shop. | found almost everything,
except for the canopy, which | had to make
myself. (For those of you new to these
E:age-_:, | do vacuum forming as Vikin
Models, IL5A. So, making a canopy 15 no
big deal for me. For anyone needing help
in this area, just let me know. Twon't go
into detail, having shared those construc-
tion technigques in earlier fssues of ROCSEL)

The wing is the most time consuming part
of the construction; so, | began with the
construction of the spars. Carbon fiber was
applied to one side of the spars, and they
were set aside until needed. Mext, |
constructed a 3 /8" plywood wing joiner.

Page 4

reasons that a lot of folks don't build from
plans. The plans depict a set of patterns for
each rib. Each one can be tracodpnnm the
wood and cut out one at a time... Dut,
there's an easier way. I'm going to stack
cut the ribs, instead.
As shown in photo 2, | first cut out one set
of plywood ribs, stacked some balsa sheets
between the ribs, and bolted the stack
together. This was sandecd i3 shape as
shown in photo 3. Photo 4 shows the
finished nbs; photos 5 and 6 show a set of
tapered ribs., {Note: When stack cutting a
set of tapered ribs, the edges will be
beveled.) If vou look closely at photo 5,
you'll note that 1 left the leading edge of the
ribs long. These ribs will be trimmed tw fit,
as | construct the wing. How long did it
take me to cut the ribs? A set of 52 ribs
took about 1 1/2 hours!
With the spars and ribs ready to go, | hope
to have the wing completed by next month.
Paragon Plans #626
RCM Plans Service, P.O, Box 487
Sterra Madre, CA 21025
Al wood and building supplies - Local hahiny shap
Paragon canopy
Viking Mudels, LLS.A., 2 Broadmoor Way
Wylie, TX 75098

Happy Flying! ®

e

X pJ's EPOXY

"'ve used West Systems and EZ-

LAM, and FJ's Epoxy is the BEST,
K's all | use."
vonlPdinias Boattcnalomse, (FAE Toatane
Wadon of phe Favs Thagges HIG

+ P.Js Epoxy ig a crystal-clear, low-
wisoosity cpoxy, perfoct for vacuum-
bagged wings & apoxy-glass fuselages,

¥ PJ's uses a li-lunclional hardenar that gives
It an edge in strength ovar other brands.

v PJ's cures as clear as glass, witha
"crispness” that athar epodes never achipve.

v PJ's has a working tme of at least an
haiir, &ven in 807+ heat

¥ PJais low odor, and nol super calical on
rmis ratio (2:1 mix)

12 oz: 510 / 24 oz: 517 / 48 oz: 527.50

95 oz: $48.50 [ 192 oz: §79.50
{Ad prices plus shipping Texas rescionds, add Laa.)

PJ's Epoxy: (512) 880-2858

P.O. Box 1118
Pliugerville, TX 78660

# - Compléted set of tapered ribs,
Since the local hobby shop didn’t have any
3/8" plywood in stock, | improvised by
gluing g:'.h;:c*ls of 1/8" plywoaod together,
as shown in photo 1.
Tackling the Ribs

The ribs are prabably one of the primary

Aerospace Composite Products

Vacuum Bagging Video

The video that shows yau how.
How 1o vacuum bag a set of obech sheeted foam core wings
Hurw Lo vacuum bag 581 of bin scale wings

Howe 10 vacaum hang a et of fikerglass skined wings

Py, 3 run dowe on &l e malenals you need, nelpiul tips.
techimnues to let vou confidently bag your gwn

onfy $19.95

NNEDA :
- I plus 55.00 shipping.
Instruction! Composite Products = B -

Infarmation

14210 Doallitle Drive; San Leandro, CA 34577 = Orders. (800) 811-2009 - (510) A52-2022
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Updates to the RCSD Index
Bfr Lo Murray
&

Appleton, Wisconsin
he Jatest update to the RCED Tndex/
database has besn posted on the
Internet and is accessible fram the RESD
age: http:/ /S wwiw haleyoncom/
uared /RCSODLhim] This Index 15 to
articles appearing in RAC Saaring Digrsr,
1984 through 1997, The ZIP file (WinZip)
containzg five ASCI index files: RCS 4,
RCSDO092, ROSDA394, RCSD95%6, RCSDA7
plus a list of keywords which will help the
user search for the articles of interest. The
index files can be loaded ina word
rocessor and searched using a FIND
teature, Contact Lee Murray
TAT27 65@compuserve.com for infarmation
:buut character delimited files for data-
ases,

Examples from December 97 Issue

Vol: 14 No: 12 Dec-0-97 Pg: 21
Contributor; Christensen, Scott

Key Words: L5F

Arlicle traces the farmation of interested
flyers into an organization. The peaple
responsible for asell advancement pro-
gram and later connecting...

Val: 14 No: 12 Dec-0-97 P21
Contributor: Christensen, Scott

Key Words: LSF

[cont.] with the AMA Anexcellent review
of the history of RC Soaring in the USA
Val: 14 Ne: 12 Dec-0-97 Pg: 24
Contributor; Kurath, Bar

Key Words: LSF, Competition

Barry tells of hisclimb to Level V and the
troubles and strategies used to achicve this
level. Successes were sometimes guick
others not so quick.

Val: 14 No: 12 Dec-(-97 Pg: 24
Contributor; Vennerhalm, |ohn

Key Words: LSF

A description of the LSF today with
membership of 7,330 including 1890 in
ather counfries. How to get involved and
whal to expect.

Eey Words

The following are key words which are
used to characterize the topics of the
articles in the index (lbems i bald are

recent additions.):

Aerial Photography

Fuselage

Acrobatics HLG {hand launch gliders)
Aerodynamics Humor

Aerotowing Internet

Ailerons Kit Review

Airfoil Landing

Autopilot Launching

Batteries LSF

Book Review MATS

CA {cyanoacrylate) Powered Plight

CF {Carbon Fiber)
Clubss

Product Releaze
Product Review

Combat Radio
Communications Saillpta ne
Caomposites Scale

Competition Show Reviow
Construction Slope Soaring
Contests Slope Kacing
Contraol Software

Design Spoilers

Electric Stability
Electronics Stabilizer

38 St {(standard class)
FaE Thermalling

Fa] Training

F3l Trimming
Fiberglass Turm-around
Finishing 20 {two meter class)
Flaperans Unl (unlimited class)
Ftaps Video Review
Flying Winch

Flying Sites Wing

Flying Wings Wingerons

Foam Wingrlets

Foamy X-Country
Porecasts

A special thanks to Lee for 14

years of record keeping!

Announcing the FIRST ALL LASER CUT Sailplane Kit!

The precision of CAC-CAM Laser cut pants are far auparior 1o pravicus methods
of designing and manufacturing,  Paris Gl 9o well, ibmakes this complex kit

Rerall Y

only $149.95

FREE shigiping n cantiienlal U.S

Aspec] Halio

Fusey, Lengti s Paddie
Wing Leacng

Fhing Wesahl o e

afr 10asME
B2 - 68 o2

esasy to assemhbla. The strang, full
D-Box, double shear wob

wing allows for supar

i winch launches, the

large flaps and ailarons

add (o the greal

SOT03T airfoil perdormance.

Tarrific parformance, style, accuracy of
parts, and at an affordabla price!

Tho Mystery Ship has ailerons, flaps,

ruddar, and full flying T-tail, The wings
arg plug-in; 2 micra senos for
ailaranz and 2 mini servos tor

flaps are required, Standard

sare gear will fit in

luselage.

Say you saw itin RCSD and save 55.00 moral The mystery is why pay more?

Major Hobby, 1520 “B" Curona Dr,, Lake Havasu City, AZ 86403
Ordars Only: 1 (800) E25-6772 Info: (520) 8857801 FAX: (520) 855-5830
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TRICK R/C

MAKER OF RUGGED HICH
PERFORMANCE SLOPE COMBAT
AND THERMAL EPP FOAM AIRPLANES

Wing rase 48

Wingarea 283540

The $45.99 i zoet 5

b Loading TS50 545
Contest coe. 150

Winner Redin  § Channel

i ARLNEr

.-"‘"‘rr.

f
ZAGI-LE
The ZAGI-LE COMBAT WING
The Zagi-LE has wan more combar contests
than all other combat airplanes pul ogether,
Oaly three hour building time

THE RAZDR

Wiag 5" b'ﬂt
I!TJ;::: A58 Sy in Cﬂm g
Adrfiil Eagy 127

Loading  EAd8wssg M $55_m Wlﬂg
Wright Mo

Bualim 3 Chaared Wikl

A high performance slopa combat wing.
All EPP [owm cores-and beds, carbon fiber
spurs with steel joiner, forred tailing edge
and clevons, coropiast remped winglets and
a gomplete hardware packape

65D, 5, ¥ 2A
5 'f{.é\‘% Q'S‘ B_
e
Feipg Spam 4%

Wing Arca 4806 Ky.in.
Hoeiphs 24 az
Alrfoll ZAGIIME

- . ¢ Leoading  5.F ooy

- 3 < Rudiv o Churemnsl

(R g b -1

- T
[ e —1 —

465
Alefll  Tagi 28
Wiag pre 48 inch |
Wing area 600 oy in |
Widpiu 7 s
Laading K8 arfi2
Fadin  Sul. ar
o chamnel
TIIE 2 METER. BEATER
A High Perfarmance EPI* Foam
Slape or Thermal Trainer
et o
P agd
PR &
"{E W :  i—
A 00m

The Beater feature, Die cul
pivwood parts, pre=caf serve snd
hwitery hays. dle oui Coroplasi
Fail gromp. varbim fiteer Digelage  Surfaee foading 8 oz sy ff

Afefall HEIELd
spurs, beely bow houk, opiloom]
BaiMeup il gromp Kit available o, s ﬁmf”
Trick HAC U238 Victorin Ave, Venice, CA 90291
Emml Fod@Fagi.com Visit httpuiwww.Zaghcom
California res. add B.25% tax S&H $6.00 in USA
——

Wimp span N
Wirfpid il
Sarfocegren 677 ay-in

call (310) 301-1614 ;’“‘
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EEG EXTETN O
ED A IVE S

EXEFLA WY
EERCITNT
VOLIME 2, NUMBER 4

By David M. Sanders
24455 Camina El Malino
Capistrano Beach, CA 92624
(714) 248-2773
davesaircraftworks@eompuserve.com
New Stuff

We!mmc to "98! Since it's the begin-
ning of the year, [ thought we'd take
a leok at some of the new stuff coming on
thi scene.. First, 'l list the non-scale
models, then the PSS Kits, then something
sally different from Northern Call ['ve
tried to include as many of the makers as
premsible, but I'd love e hear from any I've
missed, 50 you can get some exposure here,
as well,
Boomerang

Frank Cavazos Madel Craft
4451 Morristown Drive
Riverside, CA 52505

(909} 351-0315
mrfrank@junacem
boomerang@Dreamsoft.com

Framk Crivazos Boomerangs. Currently one of
Southern Cal's liottest nem designs,

Asupu: -li]ght combat wing, the Boomer-
ang is a r::ad}r earning a reputation as
a killer in the hands of Southern Cal
combal aces in its first few woeeks of Kil
production. Construction is 2 Ib. blue foam
with strapping/packing tape or strapping
tape/Ultracote covering. [t's designed to
be an inexpensive competition ship meant
Lo be used up and then replaced. What's
the benefit? Extreme hght weight of anly
16 sunces IcavinE_ a win%nading under 5
ounces per sq. [t on its 5. . arca,
Many times, recovery from an engagement
can be a function of your plane’s weight,
and the lighter the hﬂmtr,[raﬂim]arly in
light Uft conditions. The Boomerang is
about as light as you can go at the moment,
and serious competitors are finding it gives
them a real advantage. Kits include
hardware, and sell for $44.99 + 55505 /W
(CA residents add 7.75% sales tax). Frank
will also custom build the Bonmaorang; call
for quote and scheduling,

Tsagi-GS

Mark MNavarre

5948 Hersholt Avenue

Lakewood, CA 90712

(562) 920-2068

Clidersoumidaol.com

Page &

Tsagi-GS makes a low pass af Lagquna
Miguel slope. Shelby Sanders phioto,

he Tsagi-Go 15 a 21 to 22 ounce flying

wing, all EPPcombat ship of 48 172 inch
span that is hand made to exacting
specificalions by SoCal combat ace
MarkMNavarre for competitive and sport
use: The design features five carbon fiber
spars to stiffen the span as well as judi-
ciously applied strapping tape to distribute
torsional loads incurred ﬁy cngagements or
extrume bungee launching on garden-hose
size tubing.The planes come impeccably
covered in twao-tone colors of Goldberg
Utracote, Also included are 2mm
Cc:m{.ﬂasL winglets with the distinctive GS
Kiufi e (you attach them after shipment).

ark’s planes are quickly gaining a

reputation as the pinnacle of unlimited
class combat construction technology.
They come virtually ready o fly; you send
Mark the onboard equipment and L
returns a fully completed airframe. Price
for cach aircraft has currently been set at
S170.00 each, E]Lm .-'.hi{»p'mg. Mote: [hose
aircraft are subject 10 limited availability, so
be sure and check with Mark on lus prices
and scheduling before sending the money
or your radio equipment.... | ie's just o
man, and has a real job.

Nemesis

Steve Wilcox

1703 West I{mr}f Avenue
Phoenix, AZ B3015
(602) 2496795

temmesia 367 g EPP wing fy Stese Witeox

Thc Nemesis was designed by Steve for
both combat and bungee launching.
_l'w_- seen it in action and can assure you,
it’s ome heck of a bungee ship with its
shorter than normal 36 inch span; its
capable of intense high-encrgy launches
without fluttering; the local combat
regulars agreed it could outlaunch maost if
not all of today’s current crop of combat
ships. (i course, it's perfectly suitable for
the slope, too, and f.‘xhjbltﬁ the good
performance of a modern caombat wirng,
Construction is all EPP with buty| plastic
winglets for low drag. Its 342 <q. in. of ans
carry the 20 to 23 ounce all up flying
weight. Kits are $30.00 + 55.00 Hfﬁﬁl‘
duomestic orders; check with Steve for
international shipping rates

AVRO Vulcan

Acrofoam

Mark Mech

1913 LEast El P:trq}uc

Tempe, AZ 85287

{B02) 965-6007

http:/ fhome.earthlink net/ —aerafoam/
aerofoam@earthlink net

A erofoam’s 36 inch span, all EPP, AVRO
Vulcan has proven to be a very
popular kit already, as it offers a wide
performance range, light weight and low
cost. IE°s not very seale, but hey... Hard to
tell at the end of a 300 foot bunges launch!
Fart of its appeal is an extremely light
overall weight of 10 ounces (wilh the use of
micra radio gear) on 360 sq. i of arca
yielding an unbelievably light 4 ounce per
5q. ft. wing |uadin%, It has a central
Coroplast fin and the kit also includes
hardware. At 53500 + $3.00 domestic

ﬁhiF ing, it's a pretty good bargain for an
all EPP airframe.

Vought F7U-3 Cutlass
Bowman's Hobbues
21069 Susan Carole Dirive
Saurus, CA 31350

(805) 296-2952

fax (805) 206-9473

ruffneck] @aol.com

et T
£ E i L LA

n e il
Bowwman Hobbivs EPF Vought Cubinss.
Muodel by Pal Borpynan; nice wwork, Pat!
P at has given us a real beauty, this time!

Mot to be outdone in the foamie 'S5
explosion, he's brought us his new, all EPP
Vought Cutlass! Spanning 48 inches, it's
100% contest l{:ga]. Area 15 56() 5q. in.
carrying 24 ounces all-up welight fora 6 o
7 cunce persg. it loading - quite good for a
35 foamiv, I-[hiwun't seen this one in
action yet, bukb am certain that it's anather
fime flying machine, asis the norm tor
Mr.Bowman, All you guys that have
clamored for jets.. Here they come!! Price
is 560,95, and check in with Pat for ship-
ping charges, tax, et
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DAM P-61 B/D Mustangs

Durable Aircraft Models
Wade Kloos

59 Matisse Circle

Aliso Vigjo, CA 92656

(714) 362-9222
damkits@globalpac.net
www.globalpacnet/dambkits

e T L

P-51D Mustang. Model by Wade
Kivas - his usual outstanding jobl

E PP lives large in Wade Kloos' now all
EPP, almost exact 1/7 scale P-51 B/D
Muslangs! For PSS ships, this is moving
intw the large-size category for any
construction, and Wade has frone a 5!53;-
further by doing it in BPP foam. They're
tough like you're used oo, of course, but
the appearance is drop dead gorgeous. The
wing planformn, fuselage section and
moments are true bo scale within 5%, The
65 1/2 inch span is deceptive, as the {-lane
feels much larger in your hands and has
awesame presence in the air. The flight
performance is smooth and §muvy and all
maneuvers exhibit the scale tlavor that only
a large plane can provide. The airfoil on
the 652 sq. in. wing is 3 53021 which
provides a wide flyable lift ran?_e.'l'heﬁe
ships are also capable of being fitted with
up to 48 ounces of ballast in addition to
their 74 ounce dry weight. Un-ballasted,
the wing loading is only15.4 ounces per
square foot; just about right for a plane this
size in moderate lift conditions. The T
model can also be ordered with a clear
canopy (additional $10.00)! Thas is a truly
spectacular model and a must for the
hardeore foamie 'SS enthusiast! Introduc-
tory price for the kits is $119.99 + $7.00 (o
domestic shipping. CA residents add
7.75% sales tax, Check ahead with Wade
for availability and international shipping
he's just one man, new to the biz, and these
kits are a lot of work for him to produce.

Me P.1111 & 2-Meter Trainer

MAD Aircraft Design
15268 Ralling Ridge Drive
Chino Hills, CA 91709

(909) 60s-0363

MAD Ajrcraft Design EFP Me B1111

Jannary 1998

]_Wrﬂbﬁbly had bwen Fmple ask ma,
wre can [ find an EPFP Messerachmitt
PA1117" Well... Mark, Andre and Dan.at
MAID Aircraft Design have taken up the
challenge with their new, all-EPP, contest
legal P.1111. The 48 inch span, 683 =q. in.
wing ufilizes an MH45 air{gil and 45

d leading edge sweep 1o make up a 41
inch overall length. Controlisby 21,2
inch wide elevons giving ood roll
response and positive pitch authority.
MAD claims good recovery and superior
hilting power in moderate to high Lift and
it's also suitable for bungee launching,
Looks sharp and very scale! The complate
kite retail for 559.95 + < /h and lax where
applicable.

MAD is also offering a 2-Meter, all-EPP
trainer dosign with geaometry very reminis-
cent of traditional trainer sailplanes. Check
in with the guys at MAD for their new web
page address as well to keep abreast of this
TEW COMPpany’s progress.

BAL Hawk, Yak-9, FAU Corsair &
Laockheed P-80

Metaterra

Bruce Schaeffer

(714) 956-2395

metaterra@aanl.com

Muelaterra EFP Muodel ;
by Bruce Schacffer.

B roce is prmin-:.'in;:_ OIS VEry nice
comirat legal designs that offer respect
able flight performanee. Of particular
interest is his BAE Hawk that sports the
classic lines of the original British work-
horse jet, A friend of mine owns one
and says he laves it at his desert flying
sites. Also, there's more Red Star E iyl
the form of his very slick Yak-9 model.
This one 15 alse combat legal with a 45 inch
span and hard stuff in the right places. The
example | was shown sported clear
covering o save weight on the all-white
finish and came in atan amazingly light
(for a warbird) 26 ounces. In addition, ha's
doing very good versions of the FAU
Corsair and }_axkhuud P-80 utilizing
{amiliar EPP construction technigues.
Check with Bruce for pricing and availahil-
ity af his kits; due to tE; duckets of rain at
the last contest we were at together, it was
hard to get productive notes and photos an
his already wide ranpge of planes, and [ had
to get this article in to Judy!
F-21 Predator
RPV Industries
Rick 'owers
Malo Alto, CA
{415) 493-5502
rpvitacl.com
he F-21 Predator las geometry very
similar 1o the venerable Bob Martin SR-

7 with a more advanced R(-15 airfoil and
all EPP construction with Coroplast tail
group. At 48 inches span, it"s combat legal
and 1s also suitable for bungee launching,
The F-21 kits sell for $59.00 + 55.00 5/h tor
domestic orders; check with Rick far
international shipping details.

AVRO Vulcan & MiG-3

Studin 'B Degign & Production, LLC
Lex Liberalo

P.O. Box 514

Kurtistown, HI 96760

tel / Fax (B08) 965-5721
studiobfaloba net

hitp:/ /Planet-Hawaii.com /studiob

B

Stwdio B 487 span EPP AVREQ Vileans,

es, another Vulean! This one however,
is larger,utilizing the full 48 inch
combat span limit to maximize efficiency.
At §44.95 + 3550 5/, these are very well
gricud for all-EFPP models and are quick
uilding. In addition, they offer a good
crassover of Hying wing/tailed aircraft
flight performance and low wing loading
that has made delta-style planforms
popular lately.
Alsa fairly recent is Lex"s Mi(-3, which is
all EPP construction and combat legal with
248 inch sr.m and SD060 atrfoil. ['ve seen
a couple of examples of this kit and it's a
very nice aircraft indeed with imrarpaﬁhrh
scale looks. It sells for $54.95 + 5550 s/h
tor domestic orders. Inquire for interna-
Lornal rates,
Night Ops Night Flying Lights
TEC Systems
3038 Sylmar
Clovis, CA 93812
(2050 297 (0447
fax (2049) 291-145%
teane@lightspeed nel
HIS is truly revolutionary, friends... The
best night flying light system you've
E'Erer cxperienced!? Night Ops is a l.‘on'll
cle, compact system to equip your plane
-.rpvith I1ghtip that makes ﬁqsa 5;5}; mp
orient, you'll feel like you're snpin{; your
plane’s shape in broad daylight. I've flown
with the system installed on different
airframes on bwo occasions doing 100
MPH+ bungee laimches in dead-dark night
and have found it as pleasurable and
instinetive as flying at high noon, So
what's so different?
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TEC Systems™ Night Ops lighting system basic
companents. Read aboyt it] These are
amzing; 'nt not Kidding!

The light producing elements of the system
are in two forms: four paper thin luminons

tapes about 5/16 inch wide and two feel
long, and twao pieces of luminous twine
about 1,/16 inch in diameter and 18 inches
long. The tape-type elements are a little
brighter and very suitable to run along the
span of your plane’s wings; the twine type
works well to outline the plane’s fuselage
side view, With these cues, you feel
completely confident in assessing your
plane’s atlitude at any time. These lights
are so bright, you can read by them! The
light makes a sort of greenish plow that
doesn't ruin your night vision, either.

The whole system, with 2 volt batlery
installed weighs anly four ounces, and the
largest component is the battery itzelf! This
is very good considering it's not much
more weight, if any more, than a faw
Cyalume sticks and doesn't trash the
aerodynamics of your airlrame (if the
power system and battery are enclosed in
the plane; easily accomplished). I'll be

doing a complete review of this system
shortly, so please stay tuned to see the true
elegance of it in action. [f you just can’l
wail {and you shouldn't), get the system
from Tim Cone at TEC Systems for 56995 +
$4.00 domestic shipping. California
customers also give the Governor his 7.75%
ounce of blood.

On to the Next Battle...

And so it is for a tine... Is slope combat the
first sign of the end of Western civilization?
I dunno'... Butit sureis fun, isn‘t 11?7 Heh,
heh, heh!
Off we ride into 1998, 1 hope you all had a
ood holiday season, and it's time to get
Eauk to the gritty work of knockin® down
foam and watching hapless victims hike
the hills! W

TiA

F-21 “Predator™

Designed to bring High Performance
to EPP combat. 48"span, RG15 airfoil,
29 oz weight, Qoafsg 1 loading, Uses
a 2 channel radio, Coroplast tail
surfaces. The F-21 will perform axial
rolls. outside loops. and will fly
inverted with ease. Highly tapered
wing gives faster roll rate and greater
top speed. Advanced composite wing
spar is lighter and stronger than wood,
The F-21 Predator looks great and is
killer for combat! $59.00 +85 shipping

RPV Industries. Palo Alto, CA

(650) 493-5502 rpvi@aol.com
http://members.aol.com/rpvi/F-21 htm]

Composites
Hph Qi - L el - et s
Carbon Fiber

Besided Sleews, Lominotes, Plates,
Sandwich Panels, Rods, Tubes, Tizsues,

Tapes, Prepreg,
Uniclirectiormal and Bi-directipnal Fobrics

Fiberglass

9 Sryles of Chath, Wover and Uinidirectional
Broids, Tapes, Tissue and Chopped Mot

Epuies, Filkers, Accessories and Tools

Vacuum Bagging
Ty Pumps, Bagging Kits, Systems, Bag Seals,
Breathers/flesders, Bagging and Relenze
Materials
Foam
Rohocell, Spyder ond EFF

Ak mhaur CET Saver's Clubs
Canll for & frne cantulng

Ordar Toll Free: 1-800-338-1278
E-mail: infoffcalsales, com
Wab Site: hittpiiwww. citanles.com

Composite Structures

Technology
P, 0 Box 827 Oapl, M3
Tehachapi, CA 535810522

ILLUSION

Precision Hand Launch Glider Kil

SPECIFICATIONS

Wing Span:55-1/4 in,
4 Cord. 8"
Flying Weight: 12-18 o7.

You don'l need to pay high prices fo com-
pete m Hand Launch events, The llusion is
“a poor man's hand launch glider” that took
4ith placa n its first competition. |1 delivers
Ints of hang fime, ks stable and tume on a
dime, The kit comes complate with hard-
ware, full-gize plans and machine-cul parls.
Try one yoursel! $1185

plus $55&H: Californda

residents add $3.46 salasiax.

Wing Araa: 418 sq. in,
Airfoil, 507084

Glider PO Boa3noss
MM Tech L31m9£h-%1?|m39

empiile i,

e peeparod for Elope Gambal Cor T
Faffneck Arroer ad Hithedh, Comanohe
are the choion o Chamgnns and Chamgione -
e making, Tha Arroow @nd Comanuhe 50
horem b s g handing qualitss and

e Arrove and Comoanche 2 gia
detagrad b be used 25 Trainery on ihe hope and
o &3ch can ba [Zed wih 3 bw hooe ke hgh
#ar! Launches in yout neighbarhacd fiein
Competitan of fraining, Mink fyfinec

Comunchs

Currpttn.

FSE "
WG ARER  4BEIW
NFFOL L]
WIKHT EROL

WL LOgERG - T 7 O S0 FT.

PRICE FAe + FIR0 M ¢ CA T
¥b Feanes ek EE59 Foam g wilh Catr
il S, FPP P Fime, CarPe Tad Samon,
Pairdrirn. irchading Conbrd RadiHirs, fnimamon
a4l iy P
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First Time
By Williaan G. Swingle I
Pleasanton, California
bill _swingle@clecto test.com

here’s a magic in sustained flight

without an engine. This is why we fly
gliders!
On a lazy atternoon at the slope recently,
we were enjoying the usual hangar flying
that occurs any time enthusiasts get
together. The ﬂ'ft had been good that day;
we'd had our fill of some great combat. In
keeping with the serenity we were all
enjoying, the winds too decided to calm,
and were blowing softly at just a few miles
per hour.

Ther, the mood struck us again; several of
us grabbed our light air planes and
proceeded to investigate the newly forming
conditions. The litt was soft, but ever
present, It seemed o strong for the
minimal wind, but there's no arguing with
ansing airplane!. We soared the sl:':ll_-»e,
enjoying the tranquil gift the winds had
presented us,

As 1 was flving the soft lift, | remembered
the first time Igis.utq.mll}r got to see the
bottom of my own, first glider in flight. It
hapgencd when | was sixteen. Al the lime,
I had no idea what slope soaring was. I'd
only heard the word thermal twice, and
thought they were a myth. To be honest,
the whaole glider concept seemed odd to
me. Why would you want (o fly something
that was just going to fall to the ground?
MNever-the-less, the glider was cheap, easy
to build and available. To Hly it, all I did
was throw the plane off a slope, guide it to
the ground and start walking. [ did this
oeeasionally, over the course of four years.
| was learning on my own and ths
progress was quile slow,

| began to get a glimmer of understanding
when my cousin, Kevin, went ta the slope
with me. He launched the glider and was
actually able to make a few passes! The
wheels of thought began to turn, He didn'i
have a |ot of stick time himself, and said
very little on that trip, However, he did
mention that the wind was good. [ didn't

January 1998

knww why and, frankly, gave it little
conscious thought, 1.eri:ilf}r_ my subcon:
scinus was paying better attention. Though
I didn't notice it al the time, my trips to the
slope began to show a pattern of occurring
on windy days. My trips also began to
show a slight increase in flying time, and a
proportional decrease in walking,

Initially, I'd omly gel ane flight per trip. At
first il was because of crashes. Ifu!, when
the crashes became less frequent, the
number of flights per trip still remained
low. If had a ELFCCI?SSquﬂighL I'd be
elated by the prospect of returning home
with anintact airplane, The thought of
actually having the choice of calling it a
day. without actually needing to, was very
tempting. After a successful fHight or two,
I'd happily call it a day and I:ra%’k in the
glory of the success

Then, onone of my flying tops, enlighten-

F-86 s.¢.

EFF INDESTRUCTIBLE
Foamie Scale Combat Sloper
SPAN: 48" AIRFOIL: SD&060

Fr e

BT

$54.95. - sun

Send a SASE fora FREE CATALOG

MM & 76

P.C. Box 39098, Downey, CA 20239
562-923-2414
e-mail: mmglidri@keyway.net

Bili Stephenson's superb “FoamWulf” in Aight
over 8

rinda, Califormia. Photography by Dave

Nasatir taken from Vollmer Peak in Berkeley, late
October, looking penerally eastward, boward
Mount [Diabla,

Dave says, "Vollmer Peal: is one of the premier
sites in the San Franoisco Bay Acea, when the winds
are casterly. The Vollmer expenience 15 treasured
by mmany, as the unique mnd}

together flyers from varions local sites for non

itions there bring

sunctioned, non-competi-
tive, high (and low)
performance (lying ina
stunning setting.”
“Among well known
locals often seen there are
Bill Swingle, I'hil Lontz
and, of course “the
amazing” (to quote
Cordy Stahl) Dave
Stone,”

ment occurred. The plana actually Hew
over my head. Gracetully, majestically and
with prandeur, it floated directly over my
head!] was awed. Realization hut me hike a
brick. In one huge flash, [ suddenly
realized | was actually defying gravity
without an engine! This was a big moment
tor me. | landed and did not fly again that
day. There was no way on God's green
earth I was going to chance ruining the
magnificence of that accomplishment with
a crash or even a long walk. Right from the
beginning, there was never any doubt that |
was a lifer. And, after that fliglilt over my
head, | knew why. 1'd found the RTET
That which for four years I'd thought was
impossible was actually conceivable. |'d
seen the brass ring. I'd touched it!

We are magirians. Let us never forgel the
majesty and splendor!

FULL-SIZEY YBLANS
MCODEL BUILDER MAGAZINE

Complete collection of more than 800 plans
from first through last lesues of M8, with
ariicie reprints, now avaiable on a one- to
hwe-week lurmaround. Order 20bpage price
st bookiet PPD 32 LLS,, 83 Can'Max, or
45 overseas. Also S0-page [lustratod
Catarg (price Kstings nol vald) PED
25 LULE. 37 CanMax, or 39 overseas,
SCRATCH BUILDER'S ALMANAC
Chver 75 scale plans (six boats) in 1/2-inch
(1/24) ta 4inch (1/3) scale, m FF, CL, RC,
gas, rubber, gliders, Bill Morthrop and
Charle Smith designes, over 60 Vintage RC
Cataleg’ 52 U.S. $3 CanMax, 55 cverseas,
Now accepting MasterCard & Visa

BILL NORTHROP'S PLANS SERVICE

2072 Doral Court, Henderson, NV 89014
Ph: 702.898-2162 Fax: 702-887-7775
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P.O. Box 975

Dfalla, Washington

98359-0975

E-mail. bsquared@halcyon.com
ht-rp:f,ﬂ’ww.hnlqmn.mmfbsquarud f

We have referenced the followin
article many times since its publica-
tion in the TWITT Newsletter in May of
1995. We present it here in response to
“popular demand.”

BIHDS OF A FEATHER...

(TWITT Newsletter Editor - The following,
article was contributed by our Secretary,
Phillip Burgers, at the request of Bob
Fromius, our Treasurer, after a rousing
session of feeding the sea pulls on New
Year's Day al a local (San Diego) shoreline.
The antics of the gulls while trying 1o catch
bread tossed into the air fired a debate on
how they used their tail feathers as flight
controls. This is Phillip’s answer to Bob's
challenge. Read and enjoy.)
DOES A BIRD HAVE A
TAIL TO TELL...?
by Phillip Burgers

His a bird a tail or not?

any of the readers may ask them

selves if this question has any
relevance to the goals of TWITT. Even
though this following discussion seems
académic or superfluons, | personally think
that birds, together with bats, are the most
sophisticate ﬂly‘ing wings in existence
tocay. What follows is a justification of this
statement, This article is dedicated to those
interested in flying wings, (o Karl Sanders
and to Bob Fronius, who were dear friends
of mine... until they read the lines that
follow. They started it alll

Let's define what we understand as a tail in

an airplane.

The tail of an airplane is defined az a

surface, be it vertical or horizontal, at the

end of the aircralt’s fuselage which
supplies the following conditions for flight:

1) directional stability by means of a
vertical surface;

2)  pitch control, longitudinal trimming
and stability by means of a horizontal
surface

Let's analyee cach of the aforementioned

functions of a tail and compare them with

birds.

1)  Regarding directional stability by
means of the vertical :iurfucc:rl'hi.\i 15 an
easy one... A hird does not have a
vertical tail. In birds, directional
stability can be obtained by variable
washout/ washin of the outer part of
the wing (as observed and entered by
Wilbur Wright in his diaries in 1900)
and at low speeds is being accom
plished by the feathers attached at the
end of its bady. These feathers turn up
to be actually low speed ailerons.
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2} Pitch control, longitudinal trimming
and stability during bird flight is not
done by the tail, as in airplanes where
there is a download on the tail. This
primitive way of obtaining stability
that we still use in our airplanes

enalizes the aerodynamic efficiency
during flight. The hird’s pitch contraol
and tnmming is more sophisticated —
1t 1s done by adjusting the relative
rosition of the asrodynamic center of
e wing with respect to the center of
Ernvit'{::rf the bird. At low speeds, the

ird places the center of gravily
backwards with respect to the aerody-
namic center of the wing, &o the back
feathers (don't call it a tail yet!) act asa
secondary lifting surface that hifts a
small percentage of the bird's weight
and in so doing it unloads the main

wing.
S0, the obvious C'.{l astion arises: What does
the bird’s tail do? The main function of the

{ail is o unload the main win'g at high
angles of attack, and in so doing it cfl;“:la}’:'-
its stall. It does so by sweeping the wing
forward, moving the center of pravity
backwards relative (o the main wing and
“fanning out” its alt feathers o increase its
secondary lifting area. This aft lifting
surface area iz exactl iteé to a canard
surface: it is located behind of the main
wing and has a low loading, while the
canard is ﬁlm:d forward of the main wing
and is highly loaded.

When the bird is at very high angles of
attack, the tail is right behind the main
wing and immersed in the downwash of
the main wing. This is not & problem for
the end feathers due to the fact that the
form a low asrc«‘t ratio surface that makes
it immune to the sudden changes in
downwash af the wing. A his aspect ratio
secondary lifting surface behind the main
wing would staﬁ with a small change in
downwash induced by the main wing.

It is apparent at this paint that the so called
“1ail” does act not only as a low speed
aileron, but also as a flap. The other large
function of this flap is to increase the lilt of
thie main wing by creating an upwash in
front of the wing.

A DIFFERENT APPROACH TO THE
“BIRD DON'T HAVE NO TAIL"
APPROACH

Even biologically speaking, the bird lacks a
tail. Bats don't have one aither. The last
vertebrae of a bird are fused and called a
pigystile. From the oseo-morphological
standpoint, there is no il to be found in
birds, as we may find in dogs, rodents or
lizards. Now let me get quickly back to my
preferred field of work — asrodynamics.

IS THE FLYING WING THE BEST
CONFIGURATION?

ANOTHER APPROACH

People have discussed the merits of flving
wings. Karl Sanders has been an excellent
devil's advocate for flying wings and it 15 a
challenge to challenge him, but there it
roes, Karl. We are going to visualize
?praiﬁ:} flying wings from a different
perspective.

It is probably safe 1o say that Man has
learned how to fly from nature. What is
alsasafe to say is that every time Man has

strided apart trom what nature had to
show him, his designs have failed miser-
ably. Fou the brief period of a year, roughly
from mid 1917 to mid 1918, the triplane
tormat suddenly came to dominate the
waorld of fighter plane design, particularly
in Germany. Il we are in any way aware of
this design, we must give credit to
Rittmeister Manfred von Richtofen and to
Anthony Fokker. Mever more did this
configuration came back. Nature never did
favor twao, three or any other larger number
of birds flying one above the ather. Flying
in the downwash ol another bird is not the
idea that a bird has of flying efficiently. No
airplane is flying at its optimum condition
when flying in the downwash of another
airplane flying in front of it,

In the seventies, the canard configurations
{remember, it is the opposite of Nature's
chosen configuration for a bird!) became
fashionable. In the canard we lind a very
heavily loaded canard (5o it stalls first)
pla.:ed' in front of the main wing. [ven
though from the safety standpoint this is an
excellent arrangement, the main Wiﬂﬁ is
immersed in the powerful downwash of
the canard. We never heard of this configu-
ration again in the civilian market. Why
not? IF we go o nature looking for help, we
will find that no bird [avors ﬂ?rjng right
behind another bird! In the mlitary arcna,
canard configurations can be of benefit as
long as the canard is not heavily loaded.

Throughout this article we have mentioned
the word “configuration”. If we define this
word as the best way of locating one llfting
surface in the mast efficient manner with
respoct b another lifting surface and go to
nature for the answer, we will see the best
solution — a bird, which is a flying wing
with a large secondary surface attached to
it or=o called .ﬂnp for low speed.
&0, the first round was wan by the ﬂ}ring
wing. If we are still not convinced, let’'s go
one step further and see what birds do to
reduce their intrinsic induced drag— they
farm a lambda farmation (erroneonsl
called "V* formation, which would point to
the wrong Might direction!), Here we see a
large flying wing as the configuration
fagain) favored y nature, where eve
bird is part of the wing and every ki

ins in lift and minimizes energy exertion
ﬁ; reducing induced drag.
It is most interesting to note that the
flowtield around a Efrd tormation as a
whaole is similar to the flowfield around a
swept back flying wing!
A VERY SOPHISTICATED
As to firush and prove once more that
nature has always been ahead of us by
millions af years and that it pays to look
back at nature for the best of results, we
will discuss now another remarkable
example. The tail of the fork tailed sparrow
or fairy term.

At very low speeds, the tail of the sparrow
ora !i:rnl "{J-I..".‘ii du'-;n and tkl‘:c furkc;;] tail
opens, slightly reducing the very large
sxlzler_-;:r ul’ﬁs Ig.xdinf; -:dge feathgj:s. ;ﬁ this
point, vortex enhanced lift is present over
the tail, giving it a w-rﬁ powerful source of
lift and creating a sophisticated tool for
unloading the main wing.
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Did we humans cver use vortex enhanced
lift in the horizontal tail of an airplane? Yos,
we did, but without knnwing it! Eakker.
around 1918, designed his triplane airplane
(the same we dared erniticize earlier) and a
unique featura was the sweep of its vertical
and horizontal tail. It could achieve ve
large angles of sideslip and yaw, as well as
pitching angles, without vertical or
orizontal stall, by a combination of light
loaded surfaces and vortex enhanced [iftL (at
high angles of attack). Without realizing i,
Anthony Fokler took advantage of the
vortex enhanced lift long ago and we
wonld start to use it in our supersonic
designs. Vortex enhanced Lifl was used
“knowingly” the first time by Dr. Reimar
Horten in Argentina in 1953, on the high
a{:nﬁd fighter L Ae. 47 delta wing with
Illf,hly swepl wings with sharp Eead]ng
edges.
CONCLUSIONS

Az can be seen, the so called tail is achually
a sophisticated second lil'lin;}‘ surface or
Tap that can take the form of a low aspect
rahio liffing surface or a delta wing in the
case of the sparrow, creating vortex
enhanced flow over it, or a single slatted
flap on the case of most birds Like the
pigeon. At high speeds, when not needed,
it L‘;IUML‘.‘F- ik ‘-'-’E:ttt::d area and at low

5 sitopens u increasing its span
nﬂfennlf mpﬁharthé}rwpfight of the hir.P‘!

with the main wing but (o cocate an
upwash in front of the bird’s main wing
gm'jr flap does this). Once more 1f seems
iat nature is tellmg us something about
the efficiency of flying wings. But for us to
imitate a bird will be an unreachable goal
as long as we do not have reliable active
stability mechanisims Lo keep the unstable
flying wing flying! We secem to be flying in
the stone age with airplanes with a
downlnad in their horizontal tails!

Last but nat least, I would like to invite our
worldwide TWITTers to contact me if you
have any information on ground effect,
farmation flying, and documentation

TW.LT.T.
(The Wing Is The Thing)

TWIT.T. is a non-profit organization whose
membership seeks to promaete the rescarch
and development of flying wi:}%s and ather
tailless aircraft by providing a foram for the
exvchange of ieas and expenences G an
international basis. T.W.LT.T. iz afhliated
with The Hunsaker Foundation which is
dedicated o further n§, education and
rescarch in a variety of disaplnes. Full
information package including one back issue
of nowsletter s $2.50 US ($3.00 foreign).
Gubscription rates are 518.00 (US) or $522.00
(Foreign) per year for 12 issues.

TWULT.T, P.O. Box 20430
El Cajon, CA 92021

by Bill & Bunny {Bz} Kuhlman
234 pages, fully illustrated, softbound

Wazhingtan Stana residants must add 7.6% s8les tax

B4streamlines

E-mail: <bsquarad@haloyon.conms

On the "Wing... #e book, Volume?2 []

US528.00, includes packaging and postage

P.O. Box 976, Olalla WA 98359-0976 USA

World Wide Web: <hitp://www halcyon com/bsquored/ |

MG 3 WWI combat sloper
mmy $54.95°
-

pol

Avio Vuicen

P.0. Box 574 - Kurlistown HY 96760
TelFax (808)968-5721

Fly Full-Contact R/C Combat!
with virtually unbreakable EPP combat slopers!

Mying wing combat skoper SH.5T

Studio 'B' Design & Production, LLC

e-mail: Studiob@ALOHA net

EPP'ce Combatiderobat $40.95°

_
visd
-
.

Vot we 0l G man Visi
bt et Hmaa oomashasnh
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{videos or still photographs) of hirds flying
at very high angle of attack and videos on
birds flying in ground effect and in
formation simultaneausly. This inforima-
tion would be highly appreciated.
Piralliy Burgers, 2556 Nye Street, San Diego,
CA 52171
TWITT (The Wing Is The Thing), P.O. Box
20430, El Cajon, CA 90403

|

J & C HOBBIES

Order Line 1-800-303-53 14
Info Line 412-795-9344
Rdhre Fax Order line 412-THE-59857

Focue 255, T2mHz AM G595
RO Suprems Hx wierystal E3.55
635" Miore Bx wicrystal R
115-60 Buper Micro (16 cifin) 38,95
HE-80 Sub Micro (31 ozfin 2
HEB5 Mighty Micoo (28 ozfind 29.95
HE3.101 hini (24 eefin) 21 05
FI5-205 BY Supar mini (43 ozfin) 27.05
HE-226 Super Mini (80 ozfin) 2908
HS5-525 BO 1 Spuad {47 eafin) 26,85
HS-B4E BE Hi Terque (62 orfin) 3595
H5-606 BB Hi Terque (77 ozfin) Fiws
HE-815 MG Super Torque (107czin) 4605
CIEEUS SERYOS
(25-20 Bub-Micra (world’s smallest) 2299
C5-30 Teo Mini 1994
570 148" Type 10,99
C5-70 BB Standard Fro 1494

AIHBORKE PACK SPECIALS
Coales wnclude: 55" Mioro Bx fwieryuinl)
switch hacness & sileron ext,

#A 3 C5-20 Sub-Micro 124 095
&8 2 CE5.30 BB Mind 10595
gC 4 CS-70 Sinndord 108 05
#0 4 CETOBE Pro 122,95
J&C Sound Security 19.95

A BUST FOR EVERY SAILPLANER
{ Choclr Intarference, Range Chack, Losi
Arrplane Lasntar - Law Cost Insuranecs )
Shippiog & Handling ... 5500
{Continental 175 A)
Most Qeders Shipped in 24 hre
o & G Habbles ~ 100 A Street
Fenn Hills, PA 158235
Viga f Mastevcard / Discover Avoepted
Frices Subjedt o Chanpe Without MNalire

- fry

G0y AT O
FAX EQﬁﬂg Br3-8177

SieGERS INTERNATIONAL -
htipe/ fewrw slegery.com

Dave Sguires
Weng Roda

rPuadialite oely Liza rcgi«’:’-

Stegens Tuternational.

CASE HARDENED
STEEL WING RODS
ANY DIAMETER 5/32" 10 5/
LENGTHS TO 35"

GUARANTEED AGAINST BENDING
ON THE WINCH OR IN FLIGHT!

ONLY 10 REPLACED IN 6 YEARS!

PO. BOX 364, LONG VALLEY, N.J 07853
(SHIPPING: 35 HACKLEBARNEY RD.)

VISh - MASTERCARD - DISCOVIR
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The First French Airtow
i g5l

hear that the Aeroclub of Caen {in

MNormandy, France) held their first airtow
fun fly in June 97, and everyone there must
have Had a wonderful time! The weather
cooperated and | am told that the 2] pilats
present put in 1655 minutes of flight with
126 tows over the two days - and all this,
with a lunch break! They had 31 scale
airplanes there with five towplanes (3
Wii;u&}.
Mast of the sailplanes were scratch built,
using a glass fusclage and plans for the
wings and stab. A fow were completely

KE/C Soaring Digest
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scratch built, like Benoit Baradon's beauti
ful and rare c-800. Although there were a
few gliders in the 2 meter class, most were
4 meters and up. There were over 25
different smlplane ll}'pes represented from
the most modern glass slippers back to
vintage . There were Crystols, Ventus
¢, Discos, LS 45, ASH 25, Nimbus 2, Jantar,
ASW 24, Twin Astir, Pilatus B4, ASK 18,
ASK 13, ASW 17, ASW 15B, Ka6Es, ¢-8(K),
GO ET LENT, and quite a fow others. MNine
of these were in the 5 meter class and up.
Almpst nvﬂ?’nﬂe brought something
different to fly,

Interestingly, the three longest thermal
fights were by an ASKIS, an ASH 25, and
an LS 4.

The towpilots had quite a workout keeping
things going, The three Wilgas were '
E[nwmnd by a G+62, a 3w 70 twin, and an

dec motor pulling a 26/8 prop. A Big Lift
and a Bison got the smaller satlplanes aloft,

It seems that although airtowing is just
coming into its own i France, t:'vur}rune
had such a fabulous time therr first Hime
out that they plan to get together again in
1998, If you happen to ke in the Normandy
region of France on June 13-14, get vourseli
to the model airplane field in Fresney le
Mucenx (10 Km from Caen), where you are
likely to find great hospitality, a higger and
better group of sailplane enthusiasts, lots of
different scale ships, a whole gaggle of
towplanes, not to menlion some wonderful
French food and wine along the way. You
may contact Jean Paul Voisin 28011233231
80 50 73 or Bernard Collet, who speaks
English, at (111-332-31 73 55 28, (This 15 how
you dial it from the USAL)

Acrobatics

A irspeed 18 perhaps the single most

imporfant component in aerobatics.
Too litlle o tow much and you will have
difficulty getting vour glider to perform
properly, becatse each mancuver requires
miore ar less just the right amwount.

When you are sitting in the cockpit of the
real thing, you have the airspeed indicator
to po by, bul how can we tell exactly how
fast our R/C sailplane is flying when wo
are standing on the pround? The real
answer is, ’%ﬁ‘l_‘ can't.” It all guesswaork.
We judge visually as best we can, but it 15

January 1998
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babysilters, y . 2
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lere,

A Wilgn tomng ove af the more
madern glass slippers,

Jean Plerre's 13 ASKI3, finished tnoyellow & blue,
a2t span 30 Scrateh built excepl for the fuselage.

believe in this myth. And there is almost no
way to falk them oul of it! 've heard the
same thing many times, so | thought it
might be a good idea to try ta put the

guuss work.

Mow that we've started Lo try some

acrobatics wilh our gliders, we are begin-

ning to learn a bit more about airspeed.

Alst, we are regularly ﬁyinﬁ maneéuvers
an

both up and down win this can
cause unforeseen problems, because /
of the sometimes BIC difference in )
apparent ait speed going upwind
and downwind.

How often have we gone to our
favorite :i-lupu only ko find less than
optimum conditions, with the wind
slanted off the face of the [ull? If
it’s flyable, we can't resist throwing
our pride and joy off the hill but,

when slanted, there's an upwind

and downwind component to the
lift, Upwind seems awfully slow;
downwind seems much too fast,

We've all seen a crash or bwa
caused by flving downwind, or
50 wa've been told, bul why all
the problems flying downwined?

Upwind, S
Downwind... T
heard from a 'r‘f‘

friend the other
day; il scems that
they were
airtowing for the
firat Hme and

e

running into I oy
problems every LA
time they turned ! o T
and flew down- i ¥ e

wind, How many | |
zillion imes have
I heard pilots say,
"ot Fell out of [ %
the sky when | ' ;|'

turned downe [
wimd.” What's L ||!I
really going on

hcrc;‘ r

Fully half the [, L = {(
HPED Hying t | :
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record straight.

an!amauing oo a real can of
worms. Let's not go fishing, but let's get
into & boat and row a little, It's good
exercise and it may help your flying!

Row, Row, Row Your Boat

You're in a lake, sitting in a rowboat. You
look down and you see that there's a hole
in the hull by your fect. You find you mst
keep rowing at or above 5 MPH to keep the
water out. Slower than that and water
comes in through the hale. You row your
boat for a while, keepin ﬁ the water out
until you feal you've had enough; then
yon Harn around and row back to the shore,

and eall ita day. All this time };ﬂu've kept

the boat speed at ar above 5 MPH and no

water has come in. Your friend on the

shore sees you rowing at a constant specd

and is not concerned about your leak. You
o home with every intention of fixing the
wle in the hull, but...

Next weekend, {nu decide to take your
boat out again, this time to a river.

Yo still haven't fixed the hole in the hull!
Mo sweat! You know that you can row at 3
MPH to keep the water out. You launch
your rowboat and proceed to row iip-
stream for awhile at 5 MPH; then you turm
around and row down stream at cxactly
the same speed, all the while, keeping the

October 1397
Uncouple your rudder & ailerons,
Practice flying Straight & Level.
Master airspecd.

Practice the Inside Loop.

Tackle Iverted Flight.
November 1997
Practice the Split-5 or Wing-over.
Practice gaini
Practice The Roll

December 1997
Practice 1,/2 Cuban B.
* Practice the Cuban 8.
January 1998
= Practice the Cutside Loop.
Motes:

+ Roewview monthl

* Practice tlying

+ Practice with a flight slmalamg
A
1

y progress.

ram such a
« Definition of “One Mistake Hi
and make one mistake, before

with a knowled geable friend or s-x]?ert,. and remember that safe
5

Aerobatic Flight Plun

Determing what rudder & aileron adjustments are required ta fly a pertect loop.

sufficient airspeed to be able o complete a 360% Roll.

Combine mancuvers to develop your personal, custom, acrobalic sequence.

+ Establish and mautain o “Sailplane Diary” for sach plane.

vormnes fust

light Unlinited (April, 1997 RCSD).

darn sure yoir're high enough to complete the mancuver
itting the ground.

tiver water from coming into the hull.

It's obvious that if your speed over the
water 15 a constant 5 MPH, your boat won't
leak. But your friend on shore was quite
Cong to see you gaing so slowly up
stream, He called out, “Row faster!” He
wias sure you were going to sink, and when
yonr turned around and rowed down
stroam, he was equally SUIre YOuU Were
going much faster than needed to stay
afloat. He would be wrong on both counts,
wouldn't he? Both up and down stream

ou were only gaing just fast enough o

eep the water from coming in, a constant
5 NH"'H, regardless of what the boat speed
seemad to be from your [riend’s point of
view.
Another cxample: You've all heard about
how sharks must keep swimming (Lhey are
heavier than water) or they will sink. gluw
you're a shark and I}'fm know you must
switn at least 5 MPH not to sink. You swim
in and out of the Guli Stream and whether
you are swimming up or down the current,
as long as you stay at or above 5MPH, you
don't sink. Cbvious, right?
S0 what's all this got do with R/C aircraft?
Let's Go Flying
Everyone will agree that on windless days,
our R/C airplanes [y the same in an&"
direction. Fly North, South, East or West,
and it makes no difference at all. Now
why is that? Because there is no wind, of
course, and with no wind, the ground
speed and the air speed are the same, no
matter which direction you head. That's
why it's s very nice to fly on a dead calm
day. Give me acalm day, anytime!

1. PICK UP SPEED

%%@

the OUTSIDE LOOP

NSy

=

4. EASE OFF ELEVATO

d"'.

) 3. DOWN ELEVATOR

2. ROLL
INVERTED

P‘)ﬁ
% 5. TO LEVEL INVERTED

Fxcerpted from the Flight Unlimited
g maral. Copyright 1995, 1997
LookingGlass Technalagies, Ine.

—

FLIGHT
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Now, let's say you want to fly a glider
which will stalf;at below 20 MPH. You
decide to fly it at 20 MPH. You go out to fly
and the wind is blowing 10 MPE trom the
North. When you take off into the wind,
your ground speed iss]uwed}.:{lﬂMl‘H,
and v&rﬁu rou turm areund and fly
dnwnwuu.lt VoL nd speed is' increased
by 10 MPH, which makes your airplane
seem to fly much faster. Bul is it really
flying any Faster? Remember, it's the air
flowing aver the wings which keeps your
bird flying, so the question becomes, “Is the
minimum flying air speed really an
different upwind than downwind?

Well, the obvious answer has to be, “INOL"

For illustration, lets say that your glider
flies at 20 MIP'H just above the stall speed.
F'[:,.-ingi upwind, to the Narth, your speed
over b mcr,m-u.md would be only 10MI'H
(arspeed of 20 MPH - 10 MPH headwind =
10 MPH round speed). The glider would
appear to be H%ﬂ&ﬁinw&, but its airspeed
is 1¢al§r a safe 'H. When you turn
around and fly downwind, you will appear
to be flying very fast, because your ground
speed now becomes 30 MPH!I!! (Aars
of 20 MPH 410 MPH tailwind = 30 MPH
speed over the ground.)
S0, with a fairly light wind of anly 10 MPH,
Kz‘rurupwmd ground speed is anly 10

’H, while the downwind ground speed
becomes a whapping 30 MPH. Remember,
all this is flown at your minimum flying
sr-m:d, Mow, guess what happens if yvou
slow down at all. THE AIRPLANE 5TALLS
AND FALLS OUT OF THE SKY. It'sno
wonder that we all sometimes have
problems flying downwind.
We always try to take off into the wind,
and so the takeoff seems to be slow. Car
reaction is to speed up. No problem.
Because our arplane seems (o be flying so
slowly we have a tendency to fly it a litille
faster, and so we will bbx.‘l%ing above the
stall speed. But when we burn and fly
downwind, the airplane appears to be
H])j.:/'inq misch too fast, and so we often try to
slow it down: that's a BIG mistake, wluch
often leads to a crash.
Ground Effect
3o | still hear a few voices out there talking
about ground effect? The fact is thal
ground effect only comes into play about
ane wingspan off the ground. Fly any
higher than that, and there is NO ground
ettect.
Back To Basics
Now, remember my friend whao has the
atrtow prablem when flying downwind?
The answer 15, "Don't fly any diffesently
downwingd than upwind.” Trim the
towplane and the glider for climb; then,
leave everything alone. DONT TOUCH
THAT ELEV A'I%R.
What's the lesson in all of this? Don’t mess
with airspeed. FLY AT THE SAME
AIRSPEED, BOTH UP AND DOWN
WIND, and you will never have a problem.
Happy landings; let them be mostly into
the wind!

Back To Aeraobatics

For those of you who know all this
alrspeed stuff, now let’s o and have some
fun!

January 1998

You all know how to do a loop, and you
have tried inverted flight, so now let’s
combine the two wilth the autside loop.

The Outside Loop
{difficult for some airfoils)

he Outside Loop is done exactly the
same as the [nside Loop. The only
difference is you ﬂ_t,r it inverted.

The medel starts the OQutside Loap flying
inverted straight and level, and with a ot
of airspeed, pushes down elevator down,
flies up into a perfectly round 360 degree
loop and finishes inverted straight and
level in exactly the same heading,

The outside loop can be flown up as
described above, or down. The glider starts
straight and level inverted, gushy.:s- up
elevator (goes down) into a 360 degree loop
and finishes inverted flying straight and
level. ‘This is an easier outside loop
because you don't need much airspeed
te begin the maneuver because it starts
going dpu instead of up
This maneuver is not particularly
difficult, but as with all acrobatics,
airs , AIRSPEED, AIRSFEED!
Is really important!
The key to all 11:)0{}5 is keepin
your wings exactly horizontal,
and flying a perfectly round
380 degree vertical cirele.
On windy days, or if

ou must do your -

ps cross wind, .~ 7

you sometimes / T
need to : :
steer the

sailplane through the entire Loop to keep
the wings exactly horizontal. This is why
on wim.ﬁr days it's much more difficult to
do precision aerobaltics than it isona calm
day. We are flying very close to the
sound, and often the lower you get the

umpier it is. When the full-si sail-

lanes do such maneuvers, they are much
1 and much faster and much more
stable and, theretore, are affected much less
by ground turbulence.

Just remember one very impartant thing:
when inverted, up elevator makes the afrplane
fly down, and daton elevator makes il ﬁ;i.‘r'fp.
As always, if in doubt, fly one mistake
hight

Now go oul and
HAVE FUN! B
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Scale Electric Project
By Art Kricsen
Wehster, Mew Yark

Ta. begin at the beginning would entail
going back some 30 years ko the Hime
when my office mate introduced me to
soaring. Ed Seymour, now in his 80's and
still flying both gliders and tow planes,
introduced me, gut never convineed me to
fly. Not only was the expense (oo steep,
having three young children to look after,
bast the following story assured that both
my feet would stay firmiy planted on the
ground
Ed was anexpurienced pilot and, one day,
decided to do a few stunts for his son,
observing on the ground. After a few rolls.
and spins he decided to do a loop, At the
max ( pullout the main spar snapped and
off came the wing. Luckily, Bd was
wearing a parachute and, after some
struggle, managed to get out and pop the
chute: There's more. On the way down, the
crippled glider swung around and severed
Edd’s chute. Yes, he had a reserve, which is
why Ican relate this story.
While | did not pursue flying full scale, this
association started a M) year interest in
these beautiful grevhounds of the sky.
Many trips to Dansville and Harris Hill
fallowed during those years. Then, Robin
Lehman and Juﬁn Derstine put together the
First Elinira Acrotow, and the world of
large, scale sailplanes grabbed a hold of
me. | had been flying IM electric for a few
years, but had never seen anything like the
4 to 6 meter beautics at Elmira. There was a
roblem, however. [ was not going to be
able to find an aerotow where I live, and
winch laanch of a large, scale sailf'lane did
not appeal to me (too much trouble and not
PRI altitude). The obvious alternative
was a large electric, but as | started to
rescarch ﬁlt.: various kils available and
compute the resulting weightl with electrie,
the term “lead sled” was graphically
ilustrated. Since our local soaring Held
does not generate strong thermals, to stay
up at all, you must have some what of a
“Hoater”,

All the forgoing blather finally i_‘ll'[]‘qi.'; me to
the point of this article: how to go aboul
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building a 3 meter, electnie, scale sailplane
with an all up flying weight of 80 oz or
less,

This specification and, in fact, the design
Evlu:f.'ss for the entire project was derived
¥ deductive logic. That 15 to say, pulled
directly from the seat of one’s pants! How
did I get 1o 80 oz and a 3 meter? Simple. 1
wanted to use my 7 cell packs (I already
had a bunch.) in series (14 cells). The maost
efficient use of this cell cound [ oould find
was an Aveox 1409,/2Y with a 3.8:1 Planeta
gear box spinning 14.5/7 prop. This
combination weighed 40 nz. Mow, using
the electric rule of thumb that states the air
frame should weigh no more than the
propulsion machinery, another 40 ok, gets
me to B0 oz, total, What is the span of a
good flying scale sailplane that weighs 80
vz.? Right, 3 meters!
I looked at every catalog I've got and
discovered that all 3 meter scale sailplanes
withoul electric came in at around this
number. The only problem was that,
somehow, | needed to get to a bare air
frame weight of only 40 oz. for a 3 meter
scale sailplane; [ guarantee vou that there
is nothing out there in kit form that even
approaches that weight.
However, since there are available at least
three, non-scale; electric kits that 1 know of
that come in at about 80 oz (plus a little), [
reasoned that the key to this had to be the
weight of the scale fuse. [ alsa knew from
cange racing that a mel coated fiberglass
{same construction as most scale kits)
canue weighs about twice as much as one
made from 100% Kevlar. So, if [ could find
a Kevlar™ seale fuse, I'd be home free.

My search started by cal]i?%'us’r about
everyone advertising in RCS0D and then
calling the people they recommiended. No
one makes a scale Kevlar™ fuse, Finally, [
came across Michael McKeown of Perfor-
mance Compaosites in Napa, California,
After some discussion and consideration of
alternatives, he agreed to give it a try. What
was amazing to me was that Mike was
willing to go out and get a mold and then
experiment with various la up schedules
all for the sale of one scale K:se. Flis
enthusiasm for this sport is obvious.
Thanks again, Mike,

After some 3 e-mail messages and a few
months time, 1 had in my possession three,
scale ASW-22 fuses. The first to arrive was
an E-giaaﬁf Kevlar™ fcarbon creation used
to verify the'if?ﬁuij schedule. Mike sent that
oné for free! The two Kevlar™ ones
{volume discount) came shortly thereafter,
They were bath extremely stift'r)espectaﬂy
in the cockpit area, which tends to be the
weak point. They were reinforced with
carbon in the fin, producing great torsional
stiffness, even without the rudder plate to
box in the structure, Cne weighed 1005 o
and the other 9.6,

I oy had a 50 inch scale fuze of an ASW-
22 that was very strong and within my
weizhl budgel, Time to start thinking
about the wing,

Earlier | had talked to some wing builders
to determine if a 25 oz., three meter wing
was possible. Words like “challenge” and
“a stretch” were heard. No one sad,
“Your're out of your mind.” Thaughl
muavbe, but not said. Here again, Mike

L e o [ % A ::

Cockpit detail, motor installation, and 14 cell

motor mrck plus radio battery. The vents aft of
the power suditch are for air exil

Carban joiner rod. Twa servos in each wing
connect with a4 pi Deans connector.

Mckeown had been very helpful. Earlier in
one of those 30 e-mail messages, he had
included the specifications for a true scale
wing to go with the ASW-22 fuse (some-
thing like 149 inch span with an aspect
ratio in the 30°s). He even suggested that a
14% Quabeck would be his airfoil choice,
S, now | was down to the really scary
part: designing the wing. This cxercise was
governed by the acronautical prineiple “If
it looks right, it will fly right”, which is
anather variant of the deductive logic
approach mentioned earlier. 1 the
wformation provided by Mike and the
rcale drawings in Etienne Dorig's ICARE
Sailplane catalog to puide me as to what
“looked right”. What resulled was a win

ancl 65 inches long, with a root chord o
2.5 inches and 3.5 inches at the tip. The
wing has a slight sweep back (1 inch} and a
5 dihedral. The trailling edge tapers
forward from the root to the tip. Full width
flaps and ailerons are used. Mo spoilers,
but the ailerons would be used as
spoilerons, With tips and accounting for
fuse width, the span is 137 inches. Aspect
ratio {using average chord) is 25:1.

Al about this same time; there was an
article i."ub!i:i-h*..‘d in RCSD that talked aboul
avery ight and strong wing design,
consisting of obeéche coverad white foam, a
carbon tube spar and a carbon joiner rod. 1
al=o noticed that this was precisely the
construction affered by Maul Perret of
Porret's Studio in New Orleans, Louisiana

R/C Sparing Digest



Avegx 14092 with controller. Simple, tidy

instullution. This combination, with o 14.5/7

prap on 14, 1000mAR cells, produces 8+ oz
shatic Hhrust for 3 seconds.

. Cockpit detail. Weight of 2.65 oz. including
canopy. Canopy from Viking Models, Lhs A

NACA miake on understde af nose. This
miake, combined with the exhaust pents aft of
the cackpr‘t:{pmnm veryy effective. Motor,

coniroller, and ballery pack were just warm lo
the touch after luniding.

for his Lasoar 980. Paul also sells two
clectric’s, the Lasoar 650 and 1200, so he
certainly would know something about
what wonld be apprapriate for elactric

fight
[ explained to Paul what [ was trying to do,
what my weight goals were and so on, He
E{icknd up a finished panel of his 3M Lasoar
0, welghed it and announced, 11 oz.!
ALL RIGHT! I was in business. Paul agreed
to do the custom wmjim my specification;
in a few weeks time [ had two 65 inch
panels that weighed 12.5 oz. each after
capping the leading edge, flaps and
atlerons.
IE}rnu have been keeping a mental note of
the weights (and by intuition accounted for
the 3 Ox.gginur rod) you know that the total
15 3§ oz. Wow. Two oz under the budget!
Crreat! Well, not quite. Remember the
saying that the ”%evﬂ it i the details®?
Please, also remember, that those details
have weight. But how much eould that be?
A lot, it Hirns out,

Scale ships must have cockpit detail ~ 2.65 oz,
A nicely painted white fuse S5 07,
A rucder 35 6z.
Horizantal staby B .

Cracover on the wings {1 can't paint) - 4.20 oz,
January 1298

Servos and wire 585 0z
Fadiv and antenna 1.1 oz
A bunch of other stuff in there somewhere 3.9 oz,
Batteries, motor, prop, controller  41.0 oz.
Plus the air frame as above 8.0 o
Total all up weight ready to fly  98.3 oz,

OFK,; that’s nat very close to the 80 oz goal,
but it is stll less than what | would have
had putting my 41 oz of electnic propul
ston equipment into an 80 oz, kit Also,
we're talking about 3.5 M here, not 3.0 M.
The real issue is, “How would it fly?"

To tell the truth, the plane was finished for
a couple of weeks before | found a suitable
day {1.e., warked up the courage) to do the
trim flight. As | was driving out to the
field, the following was g;_ung; thrumy
mined, Thought one. You have just spent
the entire winter and not an inconsiderable
sum of money on a project that in one
howr's time ma?' occupy a hole in the
ground. Thouglht two. There are people out
there who make their livin designir
airplanes and know what they are doing.
You are not one of them. Thought three,
Didn't I just read something about how
models don't Ay well with long skinny
wings? Something to do with Reynolds
number, whatever that raally is. ’I‘(hnught
ane again...

L arrived early, before anyone else. Should |
o this withoutl an audience and save
myself some embarrassment? Mo, [ need
someone to launch, so | can devote my full
attention to fying this “"thing”. Remember,
the first ﬂif,hls of previous models? All
over the place. Must have full attention on
flying.

Eventually some stalwarts showed up,
range checks were made, and the time had
come. Mow, I'm going to give you a third

rule of thumb, “Big planes tly better.”

Up it went, straight and true, with little
elevator correction needed for power-on
tlight. With a measured static thrust of
eover Bl oz, this bird was on the edge of my
sight very quickly. There was some
W1Eﬁlp-wa§§lle {yaw) corrected by mixing
insome rudder with (he ailerons. Flaps at
207 allowed lazy circles in the sky. The
spuilerons were effective, dumping altitude
quickly.

S0, what about the “floater” capability? The
first flight indead air, with a max of ¢
second molor run time, lasted 14 min. The
folliwing week, in mid morning, [ hita
thermal during climb out and bath my
spotter and myselt experienced the “blink
and it's gone” trick. Fortunately, we cach
did this at different fimes. Can this bird
thermal? You bet!

Somehow, evervthing came together and
worked just great. As with most things in
life, the coming together is the result of
help from many people. | wonld like to
thank a few:

First, Mike MeKeown, without whose
cffort this project would not have started.
’aul Perret for a great set of wings.
Etienne Dorig, not only for those scale
drawings, but also for an enlightening
letber on the effect of weight on thermaling
characteristics,

Pavid Lane for discussion of wing design
and the feasibility of my weight goals.
John Burrows for his experiences witha
2.8M ASW-22, electric.

Finally, my last rule of thumb, “Just do iH"”
Regards to Mike. B

LI55$28.00, packaging and postage included
‘Washington Staly residents must add 7.6% sales lax

RO, Box 976, Olalla WA 98359-0976 USA

World Wide Wat: <hitp:/fwww holcyon.com/bsquared/>

Aerodynamic Design
of Radioguided Sailplanes
by Dr. Ing. Ferdinando Galgé

298 pages, fully lllustrated, softbound
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Strong Trailing Edges for
Built-up Wings
By Bob Jahnson
Fond du Lac, Wisconsin
O ne of the many aspects of soaring,
from which | derive pleasure, is seeing
light shining through the transparent film
covering on a bullt-up wing when a glider
is at altitude, especially if the sky is a bright
blue with scattered cumulus clouds,
Apparently, there are others who feel the
sarne, [or several people commented to me
about how neat the Bicd of Time, covered
with transparent red / vellow Monocotedd, |
flew at the 1997 Nats, looked as it floated
on the ever-present thermals

I feel that one shortcoming of a built-u
wing is the relative weakness of the '.h,lT:nl
trailing edge normally wused in this type of
construction. [tis prone to warping and
hangar rash and cannol be sanded o a
sharp edge. | have seen kits and magazine
construction articles where the trailing
edge is made from spruce or basswood in
an altempt to improve its durability. [ find
both materials somewhat difficult to shape,
and so have rejected their use for construct-
ing trailing edges. Also, neither spruce nor
basswoed can be sanded to as sharp an
edpge as | desire

After some amount of experimenting, 3
solution was found that has all the charac-
teristics | was seeking. The only disadvan-
tages to the construction technique utilized
are that it adds some time to the building
pracess and it can add some weight to the
completed structure. With proper séquenc
ing of the building steps and judicious
selection of balsa, both disadvantages can
be minimized,

Ieonstruct the trailing edge of balsa that
has been glued to ﬂLFief.'n of 1 /6d-inch
plywood. The bonding agent I use is
Acrospace Composites EZ-Lam, althou ehl
am sure there are other adhesives that will
work equally swell. Whatever you choose
for glue, be sure that it is thin enough to
readily penetrate both the balsa and the
plywood. Toclamp the plywond and balsa
logether, while the resin is curing, |
vacuum bap the pieces. "This is the part
that takes time, as the resin must be
allowed o cuie for approximately 24
hours. If you make laminating the trailing
edges the last operation performed in a
bullding session in the evening, the resin
should be cured enough by the next day so
you can continue building. The laminated
trailing edpe is then substituted for the
vriginal traihng edge matenal when the
wing is constructed,

The secret to making a strong trailing edpe
wsing this process is to have the grain of the
outer layers of the plywood running in a
chordwise direction and the grain of the
balsa running in a spanwise direction. |
repeat, the visible grain of the plywoaod
must tun in a chordwise direction.

My source of plywood is Sig Manufactur-
ing. Itis available in a sheet four feot long
and two feet wide., Far my first attempt,
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cutling was done parallel to the long
dimension, resulting in the outer grain of
the plyweod running in a spanwise
direction. When the wing was covered, the
trailing edge assumed a very nice reflex
curve 51.-1’: was virtually impossible to
remove! Also, the trailing edge did not
have theip.’n?/ui{:al strength [ was secking.
In part, the less than satisfactory result may
have heen because | adhered the balsa Lo
the plywood with super glue rather than
CpOxy.

While the first laminated trailing edpge was
significantly better thanone made of balsa,
spruce, ot basswaod, 1 felt there was still
room for improvement. After some
consideration I reasoned that to prevent the
trailing edge from curving, the wood grain
should run chordwise rather than
spanwise. The question was, “Should both
balsa and plywood have their grains
chordwise, or should only one of the
materials have its grain chordwise?” If
only one of the materials was to have a
chordwise grain direction, should it be the
balsa or the plywoud? After further
consideration, | decided to orient the
visible plywood grain in the chordwise
direction and the balsa grain in a spanwise
direction. The reason for daing it this way
was that | felt the tmiling edge would be
easier to shape with the balsa grain
spanwise. Also, with a chordwise gramn for
the balsa, it might be possible to use the
trailing edge material that came with the
kit.

| tried it, and it worked! My trailing edges
then displayed the charactenistics being
sought; they were Ruhmanﬂatl}r shronger
than balsa, could be sanded to a sharp
edge, and did not curve when covering
was applicd. was so pleased with the
results that [ never did experiment with a
lamination in which the balsa grain ran ina
chordwise directicon.

The complete operation is a threo-step
process:

l. Laminate the balsa and 1/64-inch
plywood trailing edge. Again, [
strongly recommend a laminating
resin as the adhesive. If you substitute
balsa for the trailing edge stock that
was packaged ina ﬁil. makio the
thickness of the piece you use equal to
the thickness of the original trailing
edge stock.

Sand one side of your balsa/plywoaod
trailing edge laminate so that it is
straight and has.an edpe that is
perfectly square; then use the lami-
nated piece when you build the wing,.
I use a sanding block two feet long for
squaring the trailing cdge.

Carve the newly attached trailing edge
to shape. While it is pussible to do
some carving before using Lhe trailing
edge piece in the construction, | find
the shaping process casier with the
trailing edge attached to the wing. 1
begin the process with a razor plane
and complete it with sandpaper. Al
the October hobby show in Chicago, |
saw a power plane demonstrated that
should be perfect for this operation.

With a little care, you can have a wing with
a strong, straight, and reasonably sharp
trailing edge. [ have heard stories about
individuals using the trailing edge of their
compaosite wing to slice a watermelon.
While not being up to that task with my
wings, | am completely satisfied with the
results achicved by laminating the trailing
edge as described and will continue doing
so on future bullding projects.

If you have any questions or comments, my
address and phone number are. Bob
Johnson, 453 Roosevelt St., Fond du Lac,
W1 54935, (920) 922-6705.
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he Condor 15 designed by Maork Allen,

who is considered one of tha bast model

gailplane designers in the TToited
States, if not the world. Mark has taken all
of his provious experience in competition
thermal duration flying, plus all tha
knowledee he has gained from his earlier
contest and sport designs, to desiym the
Condor. Marl Allen’s previous planes, to
name only a fow, are: Falcon 8RO and 300,
Faleon 600, Swill, Thermal Eagle, Vulcan,
Might Hawk, Sky [awk, Electric Hawk,
Faleon 550, Ruckel, Pockel Rocket and, of
course, tha molded, world championahip F3R
Eaple. By taking the best of these designs
and the new conatruction technigues
available today, Mark has come up with,
what wa fael, 15 the absolute best apen-cluss
guilplane available.

The wings are made 1 America by Ron
Vann, ewner of Spectrum Enterprises. Ron
is also an pvid compelition flier, and is
conziderad to be one of the hest wing
munufseturers in the industry, Taking his
years of sxpoarience in manofacturing wings,
Fon has ﬁrmlur:ud. wings and stabe for the
Condor that we fecl are world class, Starling
with the spar that Mark Allen designed, Ron
uses only the besl and most sceurately cut
foam cores available. He then uses hand
picked obechi from Kennedy Composites,
which is Hp]‘tlil’!{] with Wost S_',"_,'I_J_'[u:.. cpoxy,

P.O. Box 364, Long Valley, NJ 07853
Shipping: 35 Hacklebamey Rd., Long Valley, NJ 07853
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Tomorrow’s Sailplane,
Technology Today

This is after he has first reinforeed the wing
with earbon fiber and fiberglass. The servo
wells are routed out, as are the Naps and
ailerons. What this means for the sailplans
enthusiast is a minimom smonnl of work
before gcttmg}thu sailplane into the air. The
wing ig light but stromg cnough to lake “pedel
to the metal” launches. Alzo available as an
aptinn is Ron's unigue interoonl capped
hingeline. Thiz means evan lags work for the
modeler

The fuselage is made by Steve Hog, owner of
the Fuse Works, Steve is another mastar at
what ha doas. Fuse Warks makes what we
consider (o be the best fuselage in the
huginess. Steve pzes only the best fiberglass
and Kevlar™ available. All fuselapes are
manufactured usiog the West Systems epaxy,
Steve's fuzelages hava the least amount of
pinholes, if oy, that we have seen. [n fact,
the fuselape is so pretty that many people do
not puint ik, The fuselage is extramealy lght,
and yet strong enough for very eggressive
flyving and landing. Far thosa with very little

* VISEA + MASTERCARD + DISCOVER *

butlding time, and those who don't like to
paint, there is an optional pre-paintad, in the
mald, fiuselage which includes o unigue
carbon fiber canopy.

All kitting is done at Slegers International’s
new and larger manufacturing facilitics, We
have spared no Lime or expense with
supplying the moedelar with the hest
matorinls pvailable, The kit contains pre-
sheeted wings and stabs by Ron Vann,
fiberglags and Kevlar™ reinforeed luselage
by Steve Flug, 3/8" diameter Litlgnium wing
rod from Kennedy Compoaites, eptional /8"
diameter etecl wing rod by Squires Model
FProduets, control horne and tow hook by
Ziegelmeyer Roterprises, pushrods by
Sullivan, or optional one pisce stee] roda. All
wond 15 custom eul. Specially cut basswood
of 607 i= supplind to eliminate splices in
leading edge, Nups and aileron capping. All
balza iz hand picked, Tight to mediom, to
pnsure Eiil'.t weight wing tips, astab tips, and
rudder, Aireraft ply is used for the pre-fit
servo fray and towhook black. A
camprihensive instruetion manual is
wncluded

The Condor, designed blj." Mark Allen, wings
by Ron Vann, fuselage by Steve Hug, and
ltted by Slegers International, we fasl, is
the best open-class, thermal duration
sillplane available, at an affordable price of
$365.00 plus S&H.

(908) 873-2064 = FAX[008) 879-8177
httpzfwww.slegers.com




First Mosquila Class Winner Tomily and the

TDEH trademark Charlie Brown RCHLG
snagging tree, Showa Kinen National Park.

Gogai! Gogaill Extra! Exirall
Mosquito Class Declared!!

By Dr. Faul Clark
Ulsaka Fu, Japan

he Fourth Annual Joe Wuarts RCHLG

Cup Fly, Tokyo, [apan is now history,
and this vear’s contest made nmdpllr}m
history, again. The Takatsuki Open Field
Flyers, TDEH (Takatsuki Denpata Kaku
Han), have introduced the Mosquito Class
RCHLG, 750 mm wing span, to our RC
soaring world. Nobusuke “Fuzz”
Tokunaga, ringleader of the TDEH gug's.
said that it was “atarimac” or mevitable
that it would happen, because of the way
our RC gear has been developing. “Some-
one would have done it if we hadn’t!”
MNevertheless, it has been a determined
effort on Buzz’ part to find & way to put
more fun, ag well as maintain and create
more interest, in RKCHLG in Japan. This

Toshihikoe Tomita halding wing
cater scribed Mosquito,
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Hiroyuki Haba pioneered RCHLG
it fapt. This design fz}r:;;'mrwd i
Hie pages of RC Technigue,
Noventber 1989 (810nm and
125z} heve, 750mm and 835 with

Loviay's macen SRR,

far left,

]

-.
a
ront 2 hosaifalization

f

self )

for wleers fo CDY the contest,

Forty one conlestants - Buz

exivicated i

was considered a critical contest for RC
soaring in Japan, as the sparing community
hias been prospering on the basis of
RCHLG “mania® {what the RCHLG BOOM
that followed the first contest was called),
and needed a healthy boost. With the
introduction of the Mosquita Class, the
contest was a great success and will surely
continue to prove itself as having been so,
as it sparks interest on the international
LLETIE,

From the start, the contest has drawn
participants from around Japan whao
wanted to stay in touch with what was
happening and be a part of it. Weather was
a contributing factor, as the very mild
December, winter day added to the
conwiviality of the event, The walk back to
the parking area as the sun was guinﬁ
down was as nice as the walk to the tflyving
area in the morning. Still, the air, for all the
fairness of the day, was rather flat. This,
however, was more of an equalizer rather
than a di';i.ui_{vulltng{:, Eivfug the contestants
up to their piloting skills and not to chance
It also made possible a good comparison
between the traditional 1.5m RCHLG Class
and the new Mosquito [(1L750m Class.
Double entries were encouraged and
eleven of the thineen Mosquilo Class
entries participated in bothy, insuring a

oad showing of the best fliers competing
in the new class, Nni'surprisingl then, the
winner of the Mosquito Class and anather

ilot secored three perfect rounds each in
the traditional Open Class and would have

2

Fyolwern Arai, 130% and very
HL appearimg, placed 2nd.

placed 1st and 2nd in Open if accumulated
paints had counted in the fly-off,

Three rounds were flown in the Mosquito
Class:

¢ |st round - beginnming from 10 scconds,
the most flights, with each flight time
propressing five secands,

+ 2nd round - five best fight times, one-
minute Taxes,
= 3rd round - total flight time, ten point
penalty for every launch, and
*  All rounds - seven minute windows:
The Cpen Class flew similar rounds, but
with bwo-minute maxes and ten-minute
windows, as well as an additional fly-off
round for the top ten (the task being the
longest flight); both classes had unlimited
throws. Tﬁu:ﬁ. as the tasks were basically
the same, good comparative data was
accumulated; the top four in each class, as
well as each round, were used for caleula-
tions.

As those who know will immediately
recopnize, flat air in this case was not dead
air. In the Mosquite Class, first round
pilots for the most part reached 45 seconds
or scored B flights, while in the Open Class
most pilots reached 55 seconds fora 10
flight score.

Mo doubt, however, the information of

a N il i
Shugen Michnyama, 1307 - top ten
FIR pilot, crashed aut the 1l
rorerd s didn’t get fosde e
potential of Hus mosquito.

R/C Soaring Digest
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Sky Pilat, Pawl Clark, grunting for a and
crteh ("tomity’s Mng:.lﬂaj. These [ittle babies
drop like a Zagi on approach!

interest to mos! is the average duration
times of the second round. The Mosquito
Class averaged 42 seconds per flight, there
being but two maxes; the Buttertlies
averaged 1 minute and 5 seconds per Hight,
with yel only three maxes - tough day,
especially on egos, maybe, In this round,
the 750 mm class pilots managed to garner
3.5 minutes of ﬂiggnl: time out of their 7-
mirte window, and the 1500 mm class
pilats, 5.5 minutes from their 10 minute
window. (For statistical purposes, the best
five flight times were counted in the Open
Class here, only four in the contest.)

In the third round, accumulated flight time
task, the Mosquiloes averaged 6.5 minutes
with an average of 9 launches, 7-minute
window; and the traditional RCHLG's
average fell just short of & minutes, with
the zame 9 launches, 10-minute window,
As should be immediately evident, the
Mosquito Class compares very inlerest
ingly with its counterpart. Indeed, it wasa
sky full of 3-5 ounce soarers (flight groups
all day consisted of ten ar maore pilots)
making similar fimes to their 8-13 ounce
first cousins, especially in accumulated
sCores,

These comparative statistics should

Shegern Ry, leavy at 148,
ahrgwt bail mioment = excellent
fimees in fhe second rownd
mchidirg oonax; placed 3red.

o

Janunary 1888

e

Shinichi Nakawmrn, 98¢, goad
Henes, bt erashed ot Tast rowed

encourage anyone who has had a thought
of venturing into this full-of-potential,
smaller world of RC sparing. Don
Stackhouse, the D of D Avrotech (Mon-
arch, Chrysalis & Wizard) said, "Guess ['d
better find somie time in the schedule! ['ve
been thinking for quite a few years how
nice it would be to have a viable small
sailplane that could Ht, TX and all, into a
briefcase that meets the requirements for
under-seaf luggage on the airlines... And
this now class just might be the "shot in the
arm’ this concept needs.” Enough said, but
there is much more W encourage giving it a
try! Any ole’arm can launch a Mosquito
2% hi% er than the typical RCHLG -
sericmisly - and the difference in weak
thermals and flat air is enough seconds to
make it MORE fun

The tendency of the strong-arm flinger to
ive it all he's got only ends up with a
ﬁadl-,r scared !‘-‘fu:;quiw and a diaper change
for the pilat. Give it a vigorous toss like
you would a folded paper plane and it is
tapping out above everything else. Pulling
it in Phul Lonte” termis, let’s call it the Lontz
Grunt Gauge, on a scale of 10 where 10
hurts and a & will put it into lift, a 3 at best
is all you need in this class - great altitude
with little effort! Put a hook on one of
these and you can launch it with a rubber
band on a stick - odes of a childhood past!
That is not alll! This 15 the small field,
football feld, park, back yard or front yard
soarer, par excellence! Tt is like radio
control hand launch - the ole’ balsa and
ambroid days. (What about those formed
foam HL gliders we are already seeing!?)
One flier was flving his 750 al the contest,
outside for the first time! He claimed he
had never hit the ceiling where he flew
indoors. (We are secing a ot of field house
domes going up in Japan because of our
long summer rainy season; 4 hours private
use for 520.) He said he was getting a
consistent 30 seconds on hus light times.
These muni’s will cause more than a few to
dig back into the HL, FF and indoor
designs for hints - for a couple, these hirds
like fonger tails and shorter noses!?

A lot of credit for the success of the
Muosquito Class premiere must go to Buzz'

._"'ﬂ ey Tt

sidekick, Tamity (Tomita), and 1t 1s fithng
that he handily won this first Masqguito
Class contest. Buze inttially built a 750
with a Jedelsky wing; kind of a proof-of-
concept experiment. From there they have
ended up with what Tomity calls his
“Mosquito 750, He has cut and given
away well over 6 wing cores now with a,
“Here! Go see whal you can do with this
and let me know buci!” It sounds like the
way John Lupperger untrepri'.nmm'.d the
first 155 RCHLG contest with the original
Gnome! The etfort has been going on over
the year sifee the last JWCF and the appeal
and response was very evident in all the
builds that showed up for the contest. The
Selig airfoils are popular starters for the
appearing variants, with all these “jisaku”
or scratch design/builds, the SD7037 and
SAE3 in particular, Brat Tomity is cutting
SA 7036 cores

Continuing on, as the “Mosquito 750" jlgivuﬁ
us a common reference for the whole class,
it has a wing chord af 150mm and a Hat
midsccllﬂnﬁ.e., 180 390mmun: 180mm)
with a stragght trailing edge; the tips arc
tapered back to 110mm from the break and
raised S0mm at the tip: it is planked with
0.8mm contest grade balsa. The leading
edge is merely CA'd and sanded. For
incidence, the wing was raised Smm back,
25mm from the leading edge. Ithasa
buttertly tail (110 degree), 2 x's 150mm by
100mm including elevator - a little larger
than most, but was inereased to correct the
CG. The fuselage is a 6mm carbon boom
and a pod of L8mm plywood and balsa,
the width accommaodating the servos; the
fuselage length is 690mm, the tail moment
being 290mm.

Tomity s “Mosquito 750" weiir;hs L0g or
4.6 0z. The average of the little soarers at
the contest was 112g or 4 oz, with a range
from B5g to 148g, or 3-5 oz, The strippe
Ex has become the rule in RCHLC, but
these guys find ways to take off a few more
grams, turn crystals and pins around for
strnight on plug-ins, all to serve lighiness;
Tomity’s Futaba FI' B113F is 11g! frcreas
ingly, the lithium battery is connng into
use; Tomity has been flying for a year on
the same CR2, 23p battery. The papular

Creriosity woas high anong
piarticipants as they studied
el olliers designs,

Tommty Proecktn foy the flymg grounds
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servo is the ﬂf.‘nﬂric one of many
names sold 1n Japan under the
“Union” label, and twice as
expensive as Hobby Shack.
Typically, the antenna is snaked
around the wing, or down the
fuselage and back around... Mast
used fine piano wire for linkage;
but a couple were push-pull - the
super light one was.

TDEH, Buzz and Tomity, have
come up with a winning concept in
the Mosquito Class, an idea whose
time has come!! The Torrey Pines
Gulls, Land of Poway and the
IHLGE, have thrown a boak of
tasks at us to make things more interesting
and challenging {they even fly “wingspan
of your chowee” Open Class contests), as a
direct result of an overabundance of action
at their thermal infested flying center,
Here, in Japan, we fare even worse than
our Midwest & Eastern USA brethren, it
wottld seem, for decent RCHLG thermal
action, and the Mosquito Class has been
developed to put more soaring FUN into
our {lat air for us, All mannerof creativity
is breaking out - some pretty, some ugly,
ALL Fun!!

The ad hoe committee for RCHLG in Japan
mel again after the contest at the family
restaurant Jonathan's, and called the dates
for next years projected calendar of
contests: June Bth, August 150, and the Sth
Annual Joe Wurts RCHLG Cup Fly,
Diecember 5, 1998; and if we are able and
Joe is willing, he will be joining us for next
year's Mosquito bash!! Come join ns! We
already have a possibility from Sweden! B
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Handlaunch Glider Wing

Lay-Up Techniques
By Jeff Maber
Tulsa, Oklahoma

I{:‘mntly, [ began building my first self-
esigned handlaunch glider. 1 decided
| would try vacuum bagging the wing.
Mever having glass baglged anything
before, | deaided I should find out what
techniquies mnﬁtpr.'%;lc use. | put out an a-
mail on the Soaring@AirAge.com e mail
list for information and got a few re-
sponses, but not enough to really satisty
me.

The next action | took was to check all the
handlaunch manutachirers web sites for
lay-up mformation or articles. Unfortu-
nately, | could find none thal described
l.lu:"u‘{ xlwf technique. [ guess [ was a little
naive tllr:i dng a kit manufacturer would
reveal their secrets for bagging wings.
While surfing these various pages, Pvisited
Cliris Boultinghouse's “CﬁBth:ﬁigns”

age. [ noticed a note stating he was no
anger offering kits. Al! Pay dirt! | figured
he ;'rliﬁht ke willing to divalge his secrets
since he wasn't relying on them for his
livelihwod any longer. | sent off an e-mail
asking for his assistance and expressing
that | thought maybe no one was willing to
give away their secret technigues and he
replied, “Heck, I'd tell you even if [ were
stll making kits! Doesn’t bother me a bit.”
With his permission, | am paraphrasing the
information he provided willingly to me,
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For starters, the foam you use, be it gray,
blue ur pink, doesn’t really matter. You
want to put a 1" wide strip of 3 oz glass
cloth on the leading edge of your cores
with 3M77 contact cement, 13 FOU Are
masochist you can use Kevlar™, This gives
you something to trim the skins back to
and reinforces the leading edge.

Yeur mylars should be 014 Depont Mylar,
This is said to be the best mylar to use. It
will not make a small radius bend like
arcund the leading edge. Thisisnot a
problem, because the excess epoxy will fill
the vaid and can be sanded to :'-Iw_].u:. If you
usic a thinner mylar, you will get “waves"
in the wing and run the risk of getting
wrinkles from the bag, transferring to the
lay-up. The heavy mylar gives you
absolutely beautiful wings.

Use one layer top and bottom of hiased
weave cloth, with the grain running span
wise with the wing. This cloth should be
1.5 oz, plain weave, Make a diamond shape
ot to about 1/ 3rd of the span trom .3 oz,
carbon matt for the top and bottom
Unidirectional would probakbly be fine,
also.

Prepare your m}-hu s by waxing with
Johnson's paste wax. Yes, it's made for
floors, bul it is dirt-cheap. Carmnauba works
okay, but is difficull to paint over. The
Johnson's takes paint better. Polish the
uu[-’lars, two coats warth at least, but don’l
rub 1t all off

Pamt the mylars top and bottom. It you
dan’t, you will have a baziilion pinholes. It
doesn’t hurt the aerodynamuics, but the firs!
time you fly on a dewy moming it will
suck up water like a spange. The plane wall
weigh an onee more alter the first landing.
Besices that, naked airplanes are ugly!
Paint the mylars with Krylon, Save yourself
the time and effort and use the Krylon,
Other paints just don't work as well. Mist
on the first few coats VERY lightly; maore
of 2 dusting than a full coat of pamt. Be
careful, oo thick and it will “fisheye”,
Onice these initial coats tack, you can buld
up mare paint. Paint only enough to make
the eoating npague.

Lay the dry glass clath on the painted
mylars and roll the epoxy on with a West
Systemns foam roller. Saturate well, but
don’t use so much that it puddles. You are
looking for a uniform satiny sheen when
looking across the lay-up. Next, lay the dry
carbon matt diamond in place and roll it
out without adding additional resin.

Mow, bag this as usual. This should be
pulled to 217 hg if possible. If you can’t pull
as high as 21" hg, anything over 15" hg
should be sufficient,

Using these technigues, Chris said he could
build a Corn Dogeer wing that has 330 sq
in., with full paint top and bottom, at just
over 4 ounces finished weight. W

L
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“SHORT CUTS"

Winch Lannching Alternatives

Last year, [ acquired an EMS DG-800
from Sailplanes Unlimited Ltd., and
have been very pleased with its perfur—
mance. The ri’;lm. has been Down exclu-
sively via aemrm-.* even though [ was toid
by Robin Lehman that its 4.2 meter span
could be easily winched. The H 2.5 14
airfail wing is fitted with flaps and full
length ailerons that extend into the wing
extensions. Sal Tasilli of Long [sland owns
2 DG-2800 and has both winched and hi-
start launched his plane without any
problems. Sal recommended lowering the
tlaps and cambering the ailerons for
launching, Healso placed the low hook on
his plane inside the retract bay just 3/38"
forward of the aft edge of the doors.

[ removed the retract unit from my plane
and plassed the doors shut with 6 oz. glass
reinforcement and a 1/2" x 3/16" strip of
I:mplar inside the fuselage. 1 placed my tow
ook on the farward edge of the retract bay
to start out on the conservative side. Even
still, Tdidn't have the nerve ta hand toss
this seale beauty at the end of a winch line,
so ] set up a tow bridle which gives me twa
towing locations, one for the initial toss and
the other for climbing oul once the plane is
at flying speed. | got this idea from my
flying buddy, Jun Armstrong, who was
conlemplating the same set up for his 4
meater ASK-21,
The badle was made from 300# winch line,
with an eye at each end and several in the
middle. One eye is fitted into the nose
release and the other attaches to the tow
hook. The eyes in the middle serve as the
attachment point for the winch line. The
initial launch is made with the bridle
attached to both the hook and nose release
and gives a conservative launch, Once the
plane’s up to speed, the nose release is
activated and the winch line is pulling
directly on the tow hook.
I may eventually do away with the bridll.,
or place the tow hook in a more aggressive
position and still use the bridle for the
initial toss; cither way, it works just fing.
Mot all scale ships take a winch launch well
but, if one were to try it out for the first
time, I would recommend the bridle
method Ijust described,

Happy Winching! ®
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Special Report

Septemhber 13, 1897 Columbus, Ohio
Central Ohio Flyer Sets
New AMA Class A (HL.G)

Thermal Duration Record

Home Built, Low Tech Plane Adds a
Half Hour to Thornburg Time
Article by Tom H. Nagel
Phatos by Phil Pepin

illiam Foelcher, of Westerville, Ohio

sot a new AMA record for thermal
duration with a handlaunch glider,
surpassing the old 1:40:32 record sct by
Dave Thorpburg in 1502,
Bill Alew his home-brewed handlaunch
“COSMOSY o a new record of 2 hours, 8
minutes and 39 seconds (2:05:39) inan
AMA sanchioned atternpt on the Class A
thermal duration record. CD was two-time
LSF Level V member Don Harris; official
timer was Mid Ohio Soaring Society
{MOS5) president, Hugh Ropers,

The record attempl was a team effort by
members of the Columbus arca sailplane
club. In addition to pilat Hoelcher, CD
Harris, and timer Rogers, club member hil
Pepin acted as spotter, and members Paul
Weisse, R.C. Yunker, Chip Willis, Travis
Hill and Tom Nagel kept planes in the air
looking for arcas of lift. K.C. Yuanker, a
new flier, found lots of lift and, while the
record atlempt was in progress, put iha
minute flight and a 56 minute flight on his
first ever sailplane, a 2-meter Spirit, (The
author couldn’t find a thermal all day and
had o settle for duties as scribe.)

Bill Hoelcher never needs much help
.t'.lpmting lift, however, and flew most of the
flight at extreme altitudes on a day marked
L:yg]it;]\l. winds and plentiful fair weather,
cumulus cloud formations. At one point
well into the record attempt, Bill lost sight
af his madel because of extreme altitude.
He pul the model into a spin and called tor
backup in locating it. S#Jult-l’.'l Phil Pepin
recovered sight of the plane with plenty of
altitude and the attempt continued toa
successiul conclusion.

The record-setting Might ended only after
clouds had closed in completely and
thermal activity had shut down for the day.
Bill spent the last bwenty minutes or so
under 200 feet scratching for altitude in
extremaly weak air.

Bill's record holding plane, the "COS5-
MOS", is a highly modified, two channel
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Maost of M.OLS.5. was on frand fo
Hue record attempt, (L- R CD
Do Harris, tinter Hich Kogers,
Travis Hall, Bill Hoelcher, Chip

Willis, Phil Pepin, Andrew Nagel,

R.C. Yunker, Paoul Wigsse, and Tom
MNagel. Camera ums on mutomilot.

Monarch of mixed construction. The
inboard wing panels are [ Aerotech
Monarch seconds, bought from Joe Hahn at
a Dayton Area Thermal Soarers’ event, The
outboard pancls are of buill wp construe-
tion of Hoeleher's own design.. W in%‘s/p.m
is just under 54 inches; weightis 113/4
ounces.
The plane features a conventional rudder
and elevator configuration, with a balsa
and boom fuse, the boom being a piece
of L.E. stock like that used in a large power
plane. The Sullivan push rods are glued to
the onatside of the boom.

I"ower was provided by a 2/ mah Sanyo
nicad pack. Bill figured it was good for
about 2 1/2 10 3 hours, and that he had
only 20 minutes or 50 of battery left when
he [anded. He had been throwing for
abonit 3 minutes when he hooked a
thermal and started his record afh:-wt.
Servos were two, lwenty year old, World
22 micros. The recever was an RCD535,
and the transmitter was a simple,
Airtronics Vanguard 4 channel FM.

What does a fellow think about while
trying to keep a HLG aloft for better than
two hours? “Losing my plane, mostly,”
Bill gaid. "l was flying it right at the limits
the whole time, You've got to be at the

Bill Hoeleher and his record sebinng
handlauncl plane, Casnios.

fringes of visibility —othurwise, you can't
wait aut the cold air that blows through or
makea the distance between thermals.

“There are so many variables, though, that
e adrplane is the i'::;lsl of the elements.
Weather, terrain, wind, available lift and
luck are all bigger factors than the arrplane.
We hit a lucky day.”

Bill believes that his two hour, gight minute
flight is far from unbeatable, His pn:-scriF-
tion for a record HLG flight in the area of
three hours, includes a stable plane, a
lithium hattery, a day with strong lift and
light wind, and a pilot with g(xnfuyuﬁ and
a strong bladder.

Bill says that one thing he remembers
about the flight is that another club
member, Chip Willis, kept coming over to
ask Bill where his plane was. Each time Bill
waonld paint it aut, and Chip wonld finally,
with same difficulty, find the tiny flyspec
among the clouds. And each time, Clup
would say, “You're crazy!” And then,
walk off.

“He's probably right,” Bill said. "] was
totally shat at the end of it. The next day [
felt like I'd been hit by a truck.”

| ARF Kit EﬁﬁcunE:

5a°
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Weight: 10-12 0z,
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The Greater Niagara Arca
Thermal Soarers (Gnats)

Scale Aerotow & Fun Fly

By e Knight
D)f1h11:1]::nr?rf ang:da
his was our second international event,
held at our Waintleet field on August
15-17 and, once again, proved labe 3
popular venue for scale sailplanes, tugs
and motorgliders. Unfortanately, the
Miagara weather turned a little fickle for us
after having five absalutely perfect
weckends prior (o the evenl

On Friday, the wind started to blow,
heralding a change from warm day
conditions in the 75* F ran%f_‘, to hot,
humid, windy conditions. The day was
spent getting the field ready, with tapes
and stakes marking out the parking and pit
areas, etc. The tents for transmitter
compound and reEistratinn could not be
put up clue ta the high winds. The Johnny-
orvthe Spot arrived on time, whach turied
out to be the main event of the day. A
couple of Hardy souls tried to fly small
electric gliders, but gave up eventually as
the wlnﬁ persisted sl afternoon.

saturday arrived and so did the majority af
the pre-registered participants coming

from the US and the Golden Horseshoe
area around Lake Ontario. Sailplanes and
tugs were unloaded and assembled; then
began the long wait for the weather to
inprove, Unfortunately, the wind contin
ued unabated through the afternoon and
alung came rain showers from a very
aominous looking sky. Twao large electric
sailplanes flovwn by Phil Soden and
Manfred Echerger respectively, of the
Ouakville Club, made a couple of Hights, but
decided that discretion was the better part
of valor and gave up before any damage

Gerry Komight, sitting
danee o Hie job!
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Phil Landray
Bill Woodward and Slingshy T-46,
rear - Photo by Ed Platies
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could occur. The only other things that
moved on Saturday were the hamburgers,
ot dogs and sofl drinks, which were
devoured throughout the day.

By 300 pm, wo ware protty well forced to
pack up, as the wind continued to
strengthen, finally blowing down the
awning over the t.unu.::i:iiun_stallld. A
number of the participants from both sides
of the border retired to the local motel and
restaurant o droswn our sOrrow s over some
cold beer and to comumiserate over the foul
weather. Then, we sat down to a nicely
prepared supper and enjoyed reneral
canversatian which naturally centered
around agrotowing, tugs, engines and scale
satlplanes. Our US frends, John Dersting
and Jim Blum [r,, were very interesting to
listen to; they talked about their activities
relating 1o the early days of astotowing
with their mentor, Robin Lehman

On Sunday,; the sun came out and the wined
moderated considerably, so after breakfast
at the motel we headed tor the field and
got everything out again. This day proved
to be our saving grace. Unlortunately,
some of the registered pilots had packed
up on Saturday and did not show up again,
which was a great pity, for those that
persisted inta Sunday were rewarded with
nice towing weather, John Derstine, Jim
Blum Jr. and Ron Wahl spelled each other,
doing a superb jub of towing everyone who
flew to great altitudes where there were
lats of thermala. Quite a number of pilots
were getling 30 to 45 minute flights after
release, without any efforl. These 3 guys
flew their hearts out all day, using modi-
fied Telemasters and a Fu:a[ve Wilga tug.

There was a good mix of saflplanes,
including vintage and modern ships, both
ARF and scratch built. Most were i}-.),-"dn scale,
along with a few 1/5th scale. Noteworthy

Fromt to hack: Slings

& “Grob” in forcground, by Fred Freeman,

by Caidet
ingsby T
46 by Bill Woodward, amid

Geranau Baby 2 by fack Nunn

(L) Wilga tug m foregrotend
(Jolnt Derstined, HE2034
Scheibe SF28A metar glider
(Gerry Kniglt), “L” Spaiz
ider (fome Blunr Sr), and

Telemaster tug (lim Blum gz CLLIRA T ;
). Photo by‘ic‘: -y clreibe 51284 Tandem Falke (foreground) and

among the vintage machines were Bill
Woodward's Slingshy T-46and Jim Blum
Sr's Schuetbe “LY Suﬂ alz, both of which
P-E'rfunned beautifully, Fred Freeman's
"Bergfalk” and Bill Woodward's 5|i|i§5h_'|.-'
T-33 also pul in some nice flights, as did
your seribe’s Olympia 260 K-18% were well
in evidence and put in some beautiful
tlights, with Ron Wahl staying uE for over
an hour for the longest flight of the day. 1l
you want a no nonsense, casy to fly
sailplane, this is the one to buy; kits are
available from Robin Lehman's Sailplanes
Urlimited, Ltd.

I the modern category, we had two
newcomers to scale acrotowing, with Stan
shaw flying hig new HIP T8 V-tail zailplane,
and Charlie Fader tflying his Multiplex LS
7. Both planes put in some nice flights.
Considering the thick grass on the field,
these two fellows made some nice takeoffs
for their first acrotow experiences; they arc
firmly hooked on this method of Taunching.
Stan's HP 181s a particulatly beautiful
machine to watch in the air, with its
slender fuselage and V-tail

Pilots Cholee awards were given out for
Best Vintage (Bill Woodward's T-46), Best
Modern (Stan Shaw's HI'18), and for Best
Scale Tug (John Derstine’s Wilga). Specta-
tors camé out in droves o see this event
and, considering the lield’s location way
out in the “boonies”, says a lot for our
growing sport. What promised to be a bad
weskend actually turmed out to be quite
successful; even the concession booth was
a sellout!

Fhose whao did not stay to fly on Sunda

had brought some great lool 'inlf; ships, but
unfortunately did not gel the chance (o
show them off and get some great flying in
These included a very nice Grunau Eab!,r by
Jack Nunn from the Central Ontario Glider
Group, and a nice 2m span Slingsby
(Kirby) Cadet by Pred Freeman, This latter
glider was drawn and scratch built by Fred,
and the plans are offered for sale by him,
This glider is also the basis for a one design
type, club project; | believe that there are 5
currently being built.

I have to thank our American friends who
showed up and virtually took over the
towing for us. Without participation from
rfmplﬂ like John Dersting, Jim Blum Jr. and
Lom Wahl, this event would not have been
the samee, We missed Robin Lelunan at thas
year's event as he was in Europe, q‘mbnb'tj.r
attending a similar evenl. To those

1 who missed out this year because
of the weather, cheer up; there is
always 1998 to look forward to,
and plenty of time o 2el those
large scale sailplances built for
Elmira and our scale Fun Fly.

o

EAQ.N, Qlympia 2b (rear), both 174 scale by
Gerry Knught. Photo by Ed Plewes.
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Wind Tunnel Tests

of Wing Profiles Figure 17
by Martin Simons 0 50 100
Stepney, South Australia Cp Migimum| uppaf surfaka
{An expandad version of a talk 12 f
gtven at the LSE Conference held -1.0
at Jerilderte, New South Wales, -0.8 \‘-\_
Australia, Enster 1996.) Low prassures 06 ‘Ha.,%'pgrs
6 Ut
PﬂIt Vin 0.4 ““‘\""- (2]
The new profiles 02 Lowkr sur :‘c"é-u..ﬂ___‘____h__ . .
nyone can design a new Static nressura 0.0 | | T _Recovery
Awing profile by drawing g «0.2 v =y .~ stalic prassure
nice curved lines round a o4) Mintmudn, lowgr surfpce
boot sole or cobbling some- ek
thing together by combining , *0.6-
the upper surface of one wing | High pressures .08
section with the lower surface +1.0 I
of another, or some other ~ Stagnation point, t:_hcr "
bodging procedure. Study of highest pressute
the Princeton and UIUC slightly balow and

valumes should convince us
that these crude methods
have nothing in their favor.
The marriage of unrelated
upper and lower surfaces is
based on the misconception
that the airflow below the
wing is independent of the
flow above,
Aijr is fluid and a change in
one place alters the flow both
ahead and behind. An
alteration in any place works
its way right round the wing,
affecting bath sides. To
design a new protile the
entire pattern of flow has to
be taken into account, This
requires advanced caleula-
tions.
When the development of
separation bubbles over
afectly smooth wings is
:r;'l"‘l-ldii.'d in detail, ¥
q.le'neral.isi r it is found thal
they do not form so long as
the flow velocity over the skin

Measured prassure variations over a wing profile at a liting angle of attack.

Corresponding flow velocities producing the pressure variations shown above

aft ol leading edge

Maximum
—— U
j=]
T st
-"-"-\.__\___‘_‘-\-
Maximum |
| — wer surtace —

/

is inereasing, There is, 8o to
speak, enough force driving the laminar
boundary layer along, to prevent any of it
slowing down and stopping. The lowest
lavers are slowed by close contact, viscosily
and friction againsf the wing skin, but so
long as the mainstream speeds up, the
boundary layer speeds up, oo, But when
the main flow begins to slow down, the
lower laminae come to a stop very soor.
They always move very slowly, so the least
rediiction in the foree that moves them
allows them to halt alto er. That is
where the bubble starts, because the air
fultuwiutihaﬂ to get by and it does so by
leaving the skin, upsetting the layer above;
this disturbs the next layer, and 50 on to the
top of the entire boundary layer. This is
laminar separation and a bubhle forms
with transition to turbulence thereafter

“I'he main stream flow over or under a wing
will accelerate so long as it is movit
towards a region of lower prﬁ.‘illl‘E]ﬁ:!glirE
17). 50 long as the pressurd is always
geliinf lowier, laminar flow will continue,
providing the wing is not wavy or bumpy.
As mentoned before, at the stagnation

int the pressure is highest, 50 there is
wwer pressure further aft on both surfaces
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ACTUAL PRESSURE DIST.
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Characreristic pressure distribution beneach a
separation bubble of tha "shorc® btype.
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Figure 18. Flow velocity computed for the ARG 15 wing profile
on the upper surface only at an angle of attack of two degrees
above the zero lift angle. Zero flow velocity exists at the
stagnation point slightly below and behind the extreme leading
| edge. From this point velocity increases to a maximum, then

begins to decline.

The diagram below is a plot of an actual wind tunnel model ||
used in testing compared with the perfect ordinates. The
computed velocity distribution will not be exactly achieved
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of the wing, and the air respands by acceleratin
away from the high pressure paint and laminar fow
continues,

The pressure reduction is normally more on the
upper side than the lower, which difference creates
the litting force, but it is important to note that the
pressure on the lower surface is less than that at the
siagnation point. Given a reazonahly smooth skin,
lamarar low exists on both sides to start with,

As shown in Fagure 17, the flow velucity and pressure
vary always together; a decrease of pressure causes,
nrgyrivos, an increase in flow velocity, an increase in
pressure slows down the velocity,

Unfortunately we cannot arrange a wing that works
with steadily decreasing pressures and increasing
tlow velocities all the way to the trailing edpe.
Somewhere on the wing surfaces, the pressure will
reach a minimum value and then it begins to recover.
The flow will speed up, but then begin to slow down.

Thus, somewhere on the skin above and below the
wing there will be points of minimum pressure,
approaching which the boundary layer flow will
speed up. But soaner or later it must slow down. It
may already have been made turbulent by some sort
of irregulanty in the surface, but if the flow is sull
laminar, at the minimum pressure point a bubble will
form. If it forms too far forward, the drag will be
higher than desirable.

Mozt traditional wing profiles have a minimuwm
pressure point on their uﬁur sides, very close behind
the leading edge. The result, for model aircraft, is that
the separation bubble forms almost immediately and
the boundary layer becomes turbulent (Figures 17 &
18). This may not be a bad thing, since the flow does
not necessanly separate or stall totally, and such wing
rofiles are still useful for many ordinary models.
‘hey are not very low drag profiles; but they work
uite well and give us few nasly swrprises, excellent
or sport flying and beginners’ models.
But if the minimum pressure point can be arranged
further aft, the bubble forms further aft and there will
be more laminar flow over the leading portion of the
wing.
But if a bubble forms very late, it may be too far aft
and after separation the air may never have a chanee
to reattach, 1.e, the bubble may burst, which will be a
partial sl—aiiing with very high drag and poor lift. In
such a case, the wing will be very isap%o' tinﬁand 3
good deal worse than the traditional turbulent flow
sections.
What the profile designer aims for is d{:lar’ng the
formation of the bubble to retain laminar flow with its
inherently low drag as long as possible, but ensurin
that when the bubble does form there will be u:m:ﬁﬁ
space for the flow to reattach and continue attach
ar[ the way to the trailing edge.

This cannot be guaranteed by drawing round a size
nine boot or even a size eleven.
To produce a new wing profile, as Selig and his
eagues have done fo. wing general methods
devised by Wortmann, Eppler and others before
them), the designer has to compute the flow speed
everywheras around the wing, above and balow, and
try 1o control the pressure dstribution everywhere. In
fact, what is usually done now is to decide first what
Frﬂa&:urn distribution is required to pet the desired
lower velocities, and then, by a backwards iteration
process, find the profile shape that will give this
velocity variation. (It is of course possible to work the
other way round: draw round the hoot sole to obtain
a profile, then calculate the pressure and velocity
distributions and sec if the result is any good. You
might be lucky, but the chances are heavily against
it.)
One of the mathematical devices used is o shape the
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pressure pattern so that the change from increasing
velacity (1.e., Aow towards lower pmsmm:}, to slower
Uclncit}f (flow towards higher pressure) iz as gradua1
as possible, so that the lowest levels af the Mtndalﬁ
layer will not come suddenly to a standstill, but wi
slow down very gradually, even moving a little way
into the increasing pressure zone, This delays the
formation of the bubble slightly and reduces drag a
bit, when it works,

Taking this line of Ihm;f;ht further, if the pressure
distribution can be made to fall to its minimum, then
lo remain constant for some distance before nising
(i.e., accelerating Mow, constant speed Mow, decelerat-
ing flow) again, there is a chanee that laminar flow .
will continue at least some distanee into the constant
pressure xone, The trouble is that where the constant
pressure zone finally ends, there is a relatively short
distance remaining within which the pressure must
increase rapidly to the static value again (Figure 15),
Saving drag over the forward part of the wing is
useless if the rapid rise in pressure aft causes separa-
tion all.

If the pressure distribution can be such that after the
minimum paint, the reburn to static value is suitably
controlled, using what is called by Sclig & Co. a
bubble ramp, ﬁlﬂ.‘ separation bubble when it forms
will be small and the boundary layer will reattach
without trouble. At least that is what is hoped for
(Figure 20).

I all this work, the pressure distribution over both
upper and lower surfaces has to be considered. [t
winild be pointless to produce an upper surface
which was ideal, if the lower surface had a huge
separation bubble, or vice versa. Figuee 17 shows how
the upper surface velocity changes compare with
those on the underside. Both surfaces produce a share
of drag.

The desipn process cannol end here. A wing that
pn:ndu-:eci ideal flow at only one angle of attack would
not be of much value: If a model is designed to fly
always al one speed, everytlung may be sacrificed to
achieve efficicney at that trim, for instance for a free
flight sailplane or, at the other end of the speed scale,
a pylon racer. Even in these cases, though, things like |
launching and high speed turms have to be allowed
for. For multi task sailplanes, stope soarers, land
taunched gliders and so on; a profile which is to be of
any practical use has to be designed to preduce pood
pressure pattermns over a reasonably broad range of
angles of attack. At each trim in [light, corresponding

lower surface

|

Faointa al minimom pressan,

raaifum volocity
i 4 deg above
zerg lifl
2 deg abova
zero it ——

0.5 1
Chord

_Stagnation point

Flow velocity

0

.0

Figure 20. Flow velocities computed for the SD 7032 profile
al angles of attack two and four degrees above the zero lift

angle. Both upper and lower surfaces shown. Velocity
on both surfaces increases, and pressure falls, aft of the

difference in pressure between the two surfaces,

stagnation point. Lift is generated because there is an average

The diagram below is a plot of an actual wind tunnel model

used in the test compared with the perfect ordinates. The
computed velocity distribution will not be exactly achieved

Upper sudface —

o the position of the elevator of the model, the
pressure distribution around the wing changes, the
separation bubbles tend to shift, and a different set of
conditions arises. Complication is added (o complica-
tion and there is no escape:

Very approximately, these are the prinaiples used by
the ]|g graup to produce the new aeratoil sections.
The outcome in terms of actual drag and lift figures in
the wind tunnel, is shown in Figures 21 and 22, Those
in search of more detail must refer to the published
volumes. B
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Across Country

II:{-; Don Pesznecker
ilwaukie, Oregon
Thr 6th and 7th of September, were the
best days for x-country (XC) that we
have had for 250 years. (I don’t remember
before that.) 1 have been flying, or at least
going to XC events, for about 4 or 5 yvears;
it was on the second year that 1 actually got
off the field and on course for a shart
distance. When we would drive the course
for familiarization, my team would look for
landing places; not where the troes
overhang or where the turns were. It wasa
rather dismal beginning, Then we started
flying electric airplanes and things started
looking up. The team could make it
around the course with a gazillion batter-
ies, but the mind set started changing
Mow we knew we could make i, even
when the sailplanes didn’t. [ must say this
15 a confidence builder. Last weekend we
flew two different airplanes (eloctrics) on
emly 7 cells, and had the time of our lives,
Greg Springate flying his Lasoar 650, on 7
cells with a total motor run of about 1
minute and 20 seconds, made so many
trips around the course that Tlost count. |
was flying my Oly ILon 7 cells and had a
motor run of almast & minutes, making just
a3 many leips. Saturday was one of those
Eurfu-.':t days that you dream about.
iveryone, that is all teams, made both the
short and long courses; the thermals were
frequent and predictable. The times
around both courses were amazing for
Teamn Kurash and Team Excellence. Chur
electrics were not even close.
Sunday marming looked just about as good
as Saturday; maybe not quite, but almost.
Knowing that | nieeded my 10K goal and
return, Barry Kurath offered me his team
and airplane to give it a try in the after-
noon. The morming went well and I think
everyone made their afternoon trips
around the course, when Barry said it was
about tine to get going, [ had driven the
10K eourse on the way 1o the field that
morning, and it was about 8 road miles; 1
was thinking, “This is really a long way to
go,” and had much doubt about my
abilitivs to fly a sailplane 16 miles. We
launched and went on course; the first
time we only got about 3 miles down the
road when [ 'was on the ground. Matt
Brady was driving his Jeep and Barry was
coaching: the trip back o the field didn’t
take long; it was back u{f the winch for
another fry. The thermal sniffer was not
operating propetly; Barry did more talking
to it than to me. However, we gol within a
half mile of the turn, This was my longest
XC ﬂiﬁht ever, but is was a long ride back
to the field. When we finally arrived, Mike
Bamberg offered his RnR 3B XC and his
team for a try; of course, | accepted,
making a launch and a short flight to get
uzed to the airplane. Then we launched
and specked it out for a go at the 10K,
Craig Robinson was driving his PU, Bob
Melsan was n;u-i;l'aring and Mike was
coaching, and yuiing at me bo stay on
course, as | wandered around a bit. We got
quite low a-couple of times, but thermaled
back up until Teould hardly see the
airplane. As a matter of fact, if Mike knew
how often | couldn’t see the airplane, he
would have taken the transmitter away
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from me. [ had no idea where we were, or
how much time had gone by, when Mike
told me to make my twrn, Wow! We were
half way to my goal. | made the tum and
came down a Kt:l:, whan we hit & nice
thermal and, once more, specked it out. It
seems thal we were about 7 miles from the
ficld: I don’t think I made another thermal
turn all the way back, When Mike told me
to turn right and T lost it in the sun one
more time, | recognized the trees and knew
[only had less than a half mile to go.

Which I did. The feeling of elation for
completing the task is somuthing [ can’l
describe.

I can only offer my gratifude to the many
people who made this flight possible. [t
seems the conlest came to a stop while
everyone helped me achieve my goal. |
had my choice of XC airplanes and teams
toy complete it. The people in this club
{Portland Area Soaring Society), once
again, have proven w i "it just doesn’t get
any better than this"”,

For days when the wind is up, and your floater isn't. penctrating.

b —%
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Model Design 7 Pro $50
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airfailz from files downloaded from Mike Selig's airfoll data base, export airfoils in DSF
formit for use with CAD programs, and plot airfoil templatas for cutting foam cores uprigit
or invered.  Airfoll Plot Pro still cost only $35 while Madel Design Pro is still only $50
Mathing else to buy. Over 250 airfoils plus NACA and Quabeck aifall ganerators are
included, Send #10 envelope with 55 cents postage for demn disk.
Chuck Anderson, P. O. Box 305, Tullahoma, TH, 37388 Phone 931-455-8430
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Alrfail Plot Sport 325
Model Design Sport 540
With AFEdit add 510
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It's a bird! It's a plane!

It's a camera?
By Dave Grenewekzeka
owvato, California

(RCSD recelved n brief e-mail from Dave, a
new subscriber, asking if we'd like fo hiear aboud
a "little” comern contraller project lie was
warkog an. One look at the web site, and we
mmiedintelly gave Dvoe the thambs wp. For
those of you that can wccess web sites, yo'll
Just hiwve to see for yourselfl We did wander
i'f;’;:"r the gallery, as well, and noted some
abzaiutely beantiful photagraphy by fohit Rale
af Cali aﬁr:’ﬂ. mIIF;Hmfls :'.f li'ugi story; :f‘
any of you need muore infarmation, please
conlact funt, as he may do a follow-up article if
atouglh interest is expressed.)

his project began as an attempt to

combine my two favorite pastimes,
photography and radio control tlying. The
outcome and the path [ took to get there
was completely unexpected gave me
the opportunity to meet some new peaple,
learn new skills and ultimately achieve the
blending of twa hobbies. This article is
more about the process than the project.

I wanted to take aenal photos from a
model plane. This seemed like a pretty
simple goal, so | guessed that I'd take a
couple of weekends, somehow get a
camera mounted in a plang, and snap some
pictures.

The tho t of an expensive camera lyvin,
on the gruﬁﬂnd ina lﬁ:dred pieces f-:-ﬁ’o-lﬁ
ing a “rough” landing sent me first to the
local drug store o look at disposable (or
“one time use”) cameras since they ara
bath cheap (under $10) and plentiful. |
found a number of good candidates, and
guessed that [ coula easily rig a serva to
gnap a picture on command. Just one

rablem - the disposable cameras don't
wave an autowind feature, This meant that
for every picture I wanted to take, ['d have
to land, advance the film and get the whole
rig back into the air.

As the next step, I investigated cheap
autowind cameras. There were lots of
35mm cameras in the 540 neighborhood
that would have warked wellif they
weren't all so big and heavy. 1 was looking
for something that would be light enough
to attach to just about any plane, but
nothing seamed to fit the bill.

Just as [ was about to give up and move
onto another project, | got the idea of
lovking into the new class of reasonably
priced digital cameras. A digital camera
doesn’t use film, but rather captures
images electronically that can be down-
loaded intoa computer, viewed on screen,
“retouched” as needed, and printed on a
calor o black and white printer,

After [
looking over L&
a wide range
of cameoras, |
chose the
Iin?'.
ightweizht
Kér,:dak D%!ﬂ
for the
propect. - -
P'riced at that time at just under 52(K), this
wag more than | had originally budgeied.
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However, the thought of doing this entire
project, with no moving parts, had a design
elegance that intrigued me. Also, the
pruspect of being able to look at my
;I'Airhuroﬁ as soon as | landed was appealing.
“he DH220 weighs just over [our ounees and
is the size of a pack of playing cards, With

a shutter speed of as fast as 1/4000th of a
second, vibration blurring wouldn't be an
issue.

In the DC20 kit, Kodak supplies the cables
and software required to connect the
camera to virtua I_t,r any Windows or Mac
computer. The included software allows
you do downlead, view, modify, print and
make presentations using pictures taken
with the camera.

I had assumed that the camera would have
some simple way to plug in a switch that |
could flip to take a picture. This turned out
to be a bad assumption.. While the [2C20
has a standard shutter release button on the
top of the camera, it requires a serial data
stream be sent to the camera to remaotely
trigger the shutter, For a moment, |
panicked, as 1 thought 1 might have to
crack open the case, solder i a couple of
wires to the shutter release button to
trigger it from my K/C receiver. That
would have really been a kludpe, would
have voided the camera warranty and
wowdd have made the camera cumbersome
for normal use. [ dedded to get on the
Internet to seeif [ could find anyone who
had already =olved this problem.

Thirty Second Guide to the Intermet:
The Internet is nothing more than a bunch
of computers all connected to each other.
Major companies and a lot of individuals
have chosen to make information about
their products, services, hobbies and
interests Fuhl!r via the Internat. A collec-
tion of this data for a particular person or
company is called a “web site”. Visiting a
wb site is like writing away for informa-
fion, t that it shows up on your home
computer instantaneously, and can include
more than just printed materials. You can
also access sound, movies, software
programs and more, The collection of all of
these interconnectad web sites is referred to
as the Waorld Wide Web (WWW) and
accounts for the hundreds of relerences
you see every day for web sites like
www.chevrolet.com and
www.towerhobbies.com. As you'll see, it's
a great way to get information on lols of
lopics.

My first stop was the Kodak web =ite,
where [ signed up to become a member of
Kodak's registered developer’s group.
Kodak actively assists software and
hardware developers who develop
products that support their cameras. |
downloaded a lot of helpful information,
but they didn’t have any details of how to
trigger the camera in an application like
mine.

It was back o the Internet. Within a fow
minutes, [ had found the "DC20 Secrets
Page” by Oliver Hartmann in Denmark.
Oliver had collected just about all the
available information on the DC20 camera,
including the codes that I needed to
command the camera to snap a picture.

[ decided to design a circuit to read a
receiver channel servo outpult, ook for the

“take pacture” command, and then send
the appropriate signal to the camera.
Although my h“iﬁ;fmﬂ i5 in clectrical
Enﬁmmlrmg, it had been a long hime since |
had designed a cireuit - 1'd spent the last
fifteen years making video game software.

It was back to the Internet to do some

searching. First, 1 needed to know wlit

kind of signal an R/C receiver sends to a

servo, since [ was going to have to decode

that signal to determine when to lake a
icture, Again, ina few minutes, [ had
aund a complete dissertation on how R/C

systems work at Ahmet Onat’s web site in
okyo.

Mow, | knew what the input data from the
B/C receiver would look like and what my
output signal to the camera needed to be.
All T needed was that "little someéthing” in
Botween that would knit them together. It
was once again back o the Internet for
some general research, What 1 discovered
was a class of electronic components called
Peripheral Interface Controllers or PICs. A
PIC is basically a complete computer ona
single low priced {'J'Ig} that can easily be
programmed to handle a variety of input
and output. While the chips themselves
are only about §7 each, | needed to make a
F30 investment to got the soltware and
hardware tools-lm.'i. ed to w:‘i:;c(: & program
onmy personal computer and program it
into t‘};qﬂ-“lﬂ. After doing a fea Em? com-

arison on the ‘net, [ settled on the EPIC

C progranmumer and the PICBASIC
compiler from MicroEngineering Labs in
Colerado. My “weekend” project budget
was fast approaching $600,

1 .thki?r, the PIC chip did most of the hard
work for me. [ chose the PIC1I6FE4, an 18-
rin chip that uses EEPROM memory that
el me repeatedly download my software
into the chip until everything worked right.
The PIC retains the program in memary
even when the circnit is turned off. Mot
miich .r.uppnrr circuitry is requited, just a
couple of resistors, a capacitor, & ceramic
resonator and a small arcuit board. 1
designed my printed circuit board usin
Schematic Plus and PC Trace trom EESoft,
a product | foumd (you guessed it) on the
Internet. -

The program in

the PIC chip is
pretty straightfor-
ward, It accom-

?Eishcs e
ollowing three
major functions,
First, it watches
the servo command from the receiver,
measures a pulse width and “decides”
when to send the “take picture” command
o the camera. Second, it sends a “camera
inmitialization” command to the camera
every minute to trick the camera's power
conservation circuitry, to keep the camera
from autuumtimlly 5 uth'n,g own to save
wyer, Third, the software drives the LED
indicator o give you an idea of what's
Foing on wiﬁz the circuit.
Onee the circuit was assembled and tested,
| used adhesive velero strips to attach my
camera to my plane, a 2 meter Thunder
Tigre Windstar. Initially, I experimented
with bwo mounting locations, both of
which warked weﬁ‘. The under wing
maunting location produces “straight
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down” shots that have the look of acrial
surveillance photas, while mounting the
camera on the side of the fuselage. looking
along the wing creates more dramatic
locking pictures that include the horizon.
The great thing is that the whole project
(including the camera, controller an
batteries) added just over five ounces to my
plane.

During my
Hest flight,
the camera
came Toose
and dangled
from the
sigmnal cord
under the
plane for the
duration of
the flight. [ tried to stay calm and took
Elﬁht E%mat ictures, even (hough they were
a bit tilted due 1o the precarious position of
the camera. To stop fﬁiﬁ from happening
again, | covered the back of the camera
with velero to get a better grip and 1
haven't had any problems since. It was a
tremendous thri]fwatchmg that first batch
of pictures “develop” on my computer
screen. Even my wife, who had suffered
through a couple of weekends of e in
"mad scientist” mode, was impressed.
Hete are three pictures that show the
varicty of shots that | have managed ta got
IJ;{ var}rinrg the camera mounting position.
The first, from an under wing mounting

2 spy plane

position, looks a bit like the
photos,

A =

Straight Down rrr:ru‘. Surveillance

Vien,
This photo is from & camera mounted on

toward the rij-;hr wing

the fuselage pointin
f Ee top of the picture).

{which is visible at t

" ¥ e

Oilrgue View [roni

Fuselage Maiatied Camera.

Recently, I've built a plywood bracket that
allows me to position the camera just about
anywhere This view Is taken fronh an
over-wing, rear-looking position as the
pPlang leaves the ground on hi-start launeh
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Rear-facing View During Hi-Slart Lajench,

[ decided that 1 should find a way to show
the pictures to the world — so it was back
to the Internct to set up my own web page.
I bought Microsaft's FrontPage, a web
crealion prograimn, and built a very simple
web site that displayed a couple of my
aerial photos and discussed the project, 1
then visited a couple of Intemmet
newsgroups (like community bulletin
boards) re?ah:d to modeling and let people
know that | was open for viewing, lalso
sent a note to the tolks at Kodak to let them
know that | was doing something unique
wilh one of their products,

The response has been overwhelming, In
the first couple of weeks more than 2,000
people visited my web site and now,
several months later, that nomber is
approaching 10,000, T got email from

ozens of people asking if | was going to
offer the camera controller commercially,
s ["ve decided Lo give it u shot, I'm now
selling a “solder-it-yourself” kit version, as
will as an assembled and tested version of
the camera controller. Another bit ni(g(md
news is that the price of the Kodak 1220
has fallen considerably and is now regu
larly seen on sale for as low as 99,

Kodak has also taken notice of the project
and has built a ink from their web site ta
ming, which sends a lot of people my way.
Also, | was interviewed by the Kodak PR
department, which resulted in this project
Eﬂ:}m some great publicity in an official

ak press release about interesting uses
of digital cameras.

The newest addition 1o my web site 15 a
large photo gallery of the best remaote
controlled tographs from my custom-
ers, as well as the best shots from other
sites on the net. I've got pictures from
power planes, gliders, hr.‘rfi{.upturs_. kites,
robots and even rockets,
If you're interested In adding a camera o
your glider, or any other R:’% vehicle,
please contact e, As you might have
uessed, the fastest way is to use the
nternet. On my web site, ['ve placed
copies of the aperating and building
mstructions for the camera contraller,
pointers to the best prices on dipital
cameras, lots ot general information
relating to aeria g;l:u!u_s;m hy and a gallery
of amazing aerial photos. Ef,:m further
information by mail, please enclose a
stamped self-addressed envilope
The kit version of the controller sells for
525 and the assembled and tested version is
S50, LS and Canadian residents must add
55 for postage, all others add 512 for

www. kodak,.com
The official Kedak sibe has lols of
information relating to dig:ita.l
cameras. Just fallow the "[Digital
Photography” links from their home
puge.
home. t-online.de /home /
Oliver.Hartmann /de20secr. htm
This is the “Kodak DC20 Secrets”
F-!ﬂ;c maintained by Oliver Hartman
ull of interesting information related
to the DC20 and related cameras. 1¢'s
constantly updated as Oliver learns
new tricks, Qliver also imncludes a
number of links to other digital
camera enthusiasts.

turbine. kuee kyoto-u.ac. jp/
staff/onat.htn

| found Ahmet Onat's page while
searching for information related to
the signals required to drive R/C
servos. His site contains a complete
discussion of R/C technical issues as
well as info on some of his robotics
projects.

www.microchip.com

The manufactarers of the PIC
processor line of products.

www.melahs.com

These are the folks that created the
EPIC I.!ID%’HIIUILEILE system and the
PIC BASIC compiler that | used to
program the PIC processor used in
this project.

www.eesoft.com

[ used EESoft's Schematic Plus
software package to capture the
circuit diagram tor this project and
their PC Trace package to lay out the
PC board. Graat software at'a fair
price.
www.kodak.com/daiHome/
DC20/de20Links.shtml

Kodak included a link to my web site
from their DC20 information site.

www.kodak.com/aboutKodak /
pressRelcases /pr199709315-
02.shtml

Kodak Press Release

Henw to Use Digital Pictures,

This informative press release
descnibing real waorld uses of digital
photngraphy mentions this project in
freat delail,

David Grenswetzki
1P O Box 10491
Movalo, CA 94948-1091
Emuil; dgrenodiwen.com
E/C Acrial Phota Web Site:
hitp:/ /www.weo.com/ ~dgreno

international airmail. California residents
b sure to add appropriate sales tax. All
payments must be in US dollars drawn on
a LS bank. Specify radio bype 30 we can
include the right conmector. | offera $5
rebate for any customer who serids me
electromic versions of thei photos for use
i my web gallery.

Boif you see an /O plane pass overhead
— leak up and smile — vou may be on
cameral ’
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SCHEDULE OF SPECIAL EVENTS

=T b =
- a

Febh. 15
GU5EHS Sno-Fli Dhetroil, MI
Dave Corven, (248) 656-1879
Feb. 20-22
(raindate Feb, 27-March 1)
"ensacola W7 Scale/ Airtow Pensacola, FL
Asher Carmichael, (334) 626-9141
ACarmic?E5@anl.com
March 28
Torrey Pines Scale Soaring Classic  Poway & La Joila, CA
Foom Scharck, (619) 4544900, scharck@aal.com
Gary Fopel, (310} B38-6068, pfogelfucla.odu
May 16-17
Los Danos Slope Scale Soar-In Los Banos, CA
Lynsel Miller, (mgdz?ﬁ £403
ay 15-17
SIG / Lass Mudwoest Slope Challenge
Faul Wright, (402) 796-2175

paulwigisco.com
May 30-31
Saiiplane Weekend Addcison Oukes Pack, M

Ray Hayes, (B10) 781-7018, skybenchiteleweh.not
June 11-14

Lucs, K5

Elmira Aerotow 95 Elmira, NY
Jehn Derstine, (717) 596-2392
jehnders@postofiice. pid.net

June 13-14
Land of Lincoln E-Fly Springfield, IL

Tim McDomeugh, (217 325-8625, tpmiEnw. el
http:/ S www.inw.net /-

lgm
June 2G-28
MESC 05 Louiswille, Y
Ed Wilson, ewilsonld@belisourh.net

August 14-16
GMNATS Scale Fun Fl Miagara Peninsula, Canada
Gerry Knight, (905) 934-745

Dan Seruth, (905) 934-3815
mistralfmiagara.comy, linden@miagara.com

o

e

Fayetteville '86, Lehman photo

Outside U.5.A.
Aug. 1908

F3| Warld Championships, organized by BARCS

= %]

nsacola, Lehman phato.

e

THE GREATER NIAGARA AREA
THERMAL SCARERS (GNATS)
Wil Hast thelr
THIRD ANNUAL
SCALE FUN FLY for

SAILPLANES & MOTORGLIDERS
August 14 - 16, 1998

. 30 Miles W t Buttala/Ft. Ere
eninsula, Canada

Emphasis will be on Asmolowing. Bring your
Threa Metar and larger saliplanes, fitted w/
ailarons and tow releasa. Enjoy the thrill of
being towed by experlanced fug pilats, Scala
Motorglidors will be welcome af this event as
will non-scale large salplanes fitted with tow
releases. This is an international event. Proof
of MAAC or AMA mambership is required
along with gold sticker radios for 1988,
up day is Friday, August 14. Meals and
accommodaton are available nearby,
For additional information contact:
Gerry Knight, (905) 934-7451
Don Smith, (305) 934-3815
E-mail: Mistral@niagara.com
Linden @ niagara.com

Afm-=

Claset Scale Stuff

At Sailplanes Unlimited. Lid.
1/3 Pribek ASW 27 - 5 meter span (1967),
wing profile HO 2.5/12, ca. 200bs.
L/3 Miiller Discos - 5 meter span (1967), wing
profile HO 212, ca. 20 [bs
1/4.2 FiberClassics Nimbus 4 - 6.28 meter
gpan (240"), wing profile E 68-66, ca. 18 lbs,
1/3.6 Roedelmodell DG 800 -« 4,15 meter span
(163"}, wing profile E 207, ca. 11 Ibs.
1/3.75 Roedelmadell Fox MDM-1 - 3.8 meter
span (1497), wing profile RG 12, ca. 15 1hs.
1/2 Boebers Pilatws B-4 - 3.75 meter span
(1477}, wing profile Ritz 3, approx. 8 lbs.
1/4 Roedel Piper Super Cub (scale lowplane)
- 2687 mntprsﬁmn []%Er_:l, wing pmﬂ[:%a:l:
Y mod., approx. 15 ths. This airplane is
partidly bailt. It regquires addifional building
and covering. Suitable miors are 05 160 T,
05 BGX-1, Briscn 3.2, or similar.
1/2.77 Prillek ASW 19 - 5.4 meter span (2127,
wing profile Ritz 3 mod., ca. 20 Ihs.

1/3 ASE 13« 533 meter span (2097, wing
rofile E 68-67-66, ca, 32 1bs. &mpictcl )
It &z ready to fiy with all servos installed,
brand new, unflown.
1/3.5 Roke DI 202 - 4.86 m span (168").
Completely bult including all servos.
Please call tor additional info: [212) B79-1534.

Sallplana Homeabulldars
Association (SHA) AR

A Division of the Svaring ?’-,::'E,I =

Sociaty of Amarica

The purpose of the
Sailplans Homebuilders
Aszociation 1s to stimulate intarest in full-size
sailplane design and construction by
homebulldars. To eslablish classes,
standards, categornies, whore applicable, To
deziminata information relating to construction
techniques, matenals, theory and related
topics. To give racognition for noteworthy
designs and accomplishments.
SHA publishes the monthly Saliplane Bullder
newslatter. Membership cost: $15 U5, Student
ard Class Mall), 521 U.5. Regular Membership
Ard Class Mail), 530 LS. Requiar Mambearship
2Isl Class Mail), 29 lor Al Other Countries
Surface Mail)

Sailplane Homebuilders Association
Dran Armistrong, Sec./Treas,
21100 Anpel Street
Tehachapi, CA 93561 LLS.A.

' PERFORMANCE
COMPOSITES

Before buying vour next glder, make sure to get
our brochure on the many variants available of
our popular Starling and Starship, 60" and 2m
Fllders, All feature rugged 100% Kevlar™
uselages.
PERFORMANCE COMPOSITES
P.0. Box 5843, Napa, GA 94581
(707) 253-502%
e-mail! perfcomp@community.net

Elmira 'B8, Lehinun pholo.

PENSACOILA 1997 Il
Secale / Airtow Extravazganza [

February 20 - 22, 1998, Site 8, Pensacola, Florida
Contact: Asher Carmichael For Info Packet
(Rain date: February 27 - March 1, 1998)
The Festi For The Best !

334-826-9141 (after 7PM CET) or ACarmic985@anl.com

'|
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Classified Advertising Policy
Classified ads are free of charge to subscribers
provided thead s raonal in nature and does not
reder o o business miterprise. Classified ads that
refer to 2 business enterprise are charged $5.00 per
month and are limited to 8 maximum of 40 wiords.
The deadline for receiving advertising material is
thie Istday of the month ?Er.umrle: TFyou wish to

bage an ud in the March issue, itmust be received
February 1.) RCEL has neither the facilifics or
the staff to investigate advertizing claims. How-
ever, please notily RCSD il any nusrepresentation
occurs. Market Place Listings are $5 2 month
Personal ads ane run for one month and ane then
deleted antomatically. Flowever, if youhave items
thal might b bard Wesell, you may run the ad for
two months consecutively.

] For Sale - Business I

PC-Soar Version 3.5 5ailplane Performance Evalu-
ation Program Optional Sailplane Library now
cxpanded to 54 models including: Alcyone, Ane
them, Genesis, Mako, Probe, Thermal £ E{_e, and
E?: crgy P Free Library Upgrades.  PC-Soar
reade to Ver. 3.5 510, PC-5oar MNew Purchase
. MNew Libraries of Sailplancs and Airfoil Polars
30, Please include 53 P&H for all purchases &
upgrades. Alse available: Laser cut arfoil tem
pﬁmms LM Associates, 1300 Day Ridge Rd.,
Appleton, WI 54915; ph: (920 ) 7314848 after 5:30
pm weekdays or on weekends; <http://
www.athenetnet/-atkronts/ posoar. hima.

PRECISION AMAP WING CUTTER, replace-
ment parts, and service. AMAD Model Products,
2943 ]Emadwa}'. Cakland, CA 94611, Bulch
Hollidge, (510) 151-6129, or fax (5310) 834-0349.

AMLE. Aerial Model Products, $|:rurr,. slope, race
eololy pes - all airfoils. 607 Del Valls Snake, 947
f-ll&l'-'. obra, AMAF Flair, Kovin Cutler's full house
Davenport Monitor.  All race tested.  Butch
Hellidge, (510) 680-038Y, eve, Califomia.

PARACHUTES: $10. Dale Klnqg;sl'lll Highridge
Drrive, Wylie, TX /o008, (972) 475-8093
SOARING STMULATOR - for PC's: Ka-f, L5-1f,
SB-10, ASW-27. Realistic aircraft and weather
model, Lift fromthermalsand slopes. Winch launch
or perotow. Targel, targel-relum, and triangle
courses. Dynamicscenery, MUCH MORE! Free Demo
Available. geewiz@wwnel.com. (248) 932-0825

PLANS - B/C Sail planes - Scale, Sport & Electric.
Old Timer & anmlﬁa -E}mrcd, rubber, and
towline. Scale - rubber I maodels illustrated
Catalog: $2.00. Cirrus Aviation, O, Box 7093
Depot 4, Victorda, BC VIB 422, Canada

IMPROVEYOUR LANDING SCORES with unhreak-
able injection molded polycthylene lending SKIDS,
SKBEGS and TEETH. Fren l'.'lL'III'I; wfother unique soar-
ing aceesseries. Tim MeCann, 0. Box 2091, Harrison,
AR Tra02, (BF0) 365-0023, <tmccanmi@alliel nets,
<http:/ Swww.alltelnet /tmocannz.

[ For Bale - Personul |

Alpera, flown onge, white onblack wing and stab
mﬁ;}f white fuse, 160F span, obechi over foam,
lass fuse, truly beaatiful sailplane.., $300.00 or
<1 offér. You pay shipping. Ray Hayes, (B10)
Z17016, Michigars | ¥
Raobbe kits, WIG + LIFS: Kormoran... $95.00; Arcus...
F95.00; Arcus Pro.., $135.00; 5 erE... $75.00; 5F
36L... $200.00, ASW-24..$250.00; Saphir Slope...
$150,00; Saphir Thermal.. $150.00; Calibra [re...
£175.00; m.rl?a' (Sky Diver).. $125.00, Craig
Christensen, (612} 435-7406, after 4:30, Minnesota.

2m Banshee, incl. & servos, pambed (blue) wood
carry case {w:r:,: strong), blue & yellow... $275,00;
100" Dadgson Saber, incl. 5 servios, painted (rod)
wood carry case, white.. 525000, Asrtronics Leg-
el inel Gservos, pamted (red) wood carry case,
white/red... $300.00; Ajrtronics 600 trans, receiver,
batmr}'dpack,msen'm {they’re in Saber)... $200.00
Pricesdonot inclshipping. E-mail direct for more
o, Cases hond |T|:u.l-:_' rore md | particle board;
ainted w/aute acrylic paint, hinged w/clasps &
eather handles, Wings & fuse are cradled inside
w/cutouts Planes in good shape. Bill Heishman,
{872) 5423355, «hillhadomputel net=, Texas

Januuary 1998

1/4 Rocbers Pilatus B4, 3.75 metor span (1477),
wing profile Ritz 3, NIB... 849500 [/4 Rocdel
Super Cub (towplane), 2687 meter span, win
Jilruﬁlt:l:]d:tk o, (suitable motors arc 160 T, 3
06 DGX-1, Brison 3.2 or similar), NIE... $385.00;
1/4 Rosenthal Ralley Morane (towplane), 278 meter
span (1097), Nm...S%ﬁ.ﬂﬂ; 1/5 Wik Twin Astir, all
55, MIE... 3595.00. Contact Robin Lehman, 63 E,
%nd Sr, New Yark, NY 10028, (212 879-1634.

NEW PRODUCTS

The information in this column has been derived
from manutaclurers press releases or other
material submitted by a manufacturer about their
product. The onea ranee of any product in this
column does nof constitute an endorsement of
the product by [he B/C Ssaring Digest.

1/2.7 PriBek ASH-18
.from Sailplanes Unlimited, Lid.

The 1/2.7 Pritkek ASK-18, 5.33 meter (209") span,
wing profile E 203-201-193, waigle approxi
mtely 22 [b. [t comes with a very light, high-
ploss, cpoxy ftm fusclage with the wing rod

L,

tubw installed, wheel with o shock-absorbing
device buill in, canopy, and canopy tray.

The wings are completely finished, spoilers are
installed and ra]:lppd, and the ailerons are
campletely finished. The mudder and stab are
alsa completely finished. All flying surfaces are
zanded and abselutely ready for eovering. The
wings come with a wing-refaining system
completely installed on the root nib thal mates
with a device in the body, which keeps the wing
on. This beautiful Aoater s respongive, yol
docile, very stable; and it will thermal in the
lighttost of {':ft.

For more information, contact Sailplanes
Unilimmited; Lid., 63 East 82nd Street, Mew York,
WY 10028; (202} 879-1634, fax {212) 535-5295, or
visit websile: <www sailplanes.come. B

MARKET FLACE LISTINGS

OBECHI & WHITE FOAM WINGS
RULLET CATAPULT LAUNCH SLOPE GLIDER
Finney's Hobbies
3455 Peachiree Industrial Blvd, Suite Y50
Chaluth, GA 30136
{770y 495-8512 = fax (7701 495-8513
finneys@mindspring.com
httpe/ S www mindspring/~finneys

VACUUM FORMED PRODUCTS, CANOPIES
Viking Models, US.A.
2 Broadmoor Way
Wlie, TX 73098
{7Z) 442-3910 = fax (%72) 442-5255
RCSDigest@aol.com

coke x Wit S AND SOAR 10 NER BEIGHTS:

June 12-13-14 1998

HELD IN ELMIRA, NY

SOARING CAPITAL OF THE 1.5.

HOSTED BY: HARRIS HILL L/D R/C
co-sponsored by

The National Soaring Museam

The Iarris Hill So Corp.

Chur event this year will again be at Harris
Hill. Thepe are sema new developments o
repart. 'I'hi;irycar we will be given exclusive
use of the Harris Hill Saaring Corporation’s
girfield on Thursday and Fricay the 11-12
Thursday will ba open ﬂ;inf (aeratow or
slope) for early arrvals, Faday will be the
start of the official event with radio
impound, The ficld will be shared with full
scale sailplanes, including ASK-21, and
Schweizer Trainers on Sal rdar}' and Sunday
13-14. Rides will be available during these
days. Factory demos are scheduled for
Salurday aflernoen. Mational and intema-
tional vendors will be showing their wares.
The emnphasis will be on fun and aerolowing,
as well as some fantastic slope soaring, it
eonclitivnes dictate, Tow planes and experi-
enced pilots will ba there to tow you o
altitude. Bring your 3 meter (1187) or larger
aileron sailplane with nose release and join
the growing acrobow movement. Scale
liders art recommended, but not required.
e will have a few scale sailplones available
o site for those who can’t bring their own.
This year we are going to have pilots cholce
awards and a special awand for the best
Schweizer gcale r.ai:rlam!. Other prizes to be
anneunced. On Frida wcnmﬁ': nere will ke
irnic at the HMarris T Youth Camp
adjacent to the flying field. We will havean
cvening banguel Saturday night al the
Mational 5113:11'? Museum, Guest speakers
to e announecd.,
More exciting plans are in the waorks, s6 keep
an eye out for H.trther developments as ey
beevime available. Current AMA member-
ship iz required. There will be a $25.00 pilot
registration fee. For details & info. (including
shipping your sailplane to Elmira), contact:

John Derstine
T17-59A-2392
johnders@postoffice. ptd.net
it S wwewe Goocities.com,/

peCanaveral fLab /3739
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R/C Soaring Resources

Thesecontucts have volunteered thanswer questions on
soaring sites or contests in theirarea.

I_Enntaﬂt_-ih' Searing Groups - U.S.A, I

Alabama-North Alabama Silent Flyers, RonSwanchart,
8733 Edgehill Dr. S, Huantsxille, AL 35502, {205) 883
7831, <ronswinchart@sy] imco.come

Alsboma - Central Alabama Soaring Society, Hon
Richardson (Tres.), 141 Bmdmmﬁn,
Alabaster, AL 35007, <ron_mail@ballsouth.nets-
Alabama - Southern Alabama & NW Florda
Acrotow, Asher Carmichael, (334) 269141, o
Rusty Rood, (904) 432-3743.

Arizona - Central Arizona Soaring, League, Iain
Glithero, (602) B39-1733, ;

Artzona - Southern Arizona Glider Enthusiasts,
Bill Melcher (contact), 14260 MW, Silwind Way,
Tucson, AZB5F37;(320)825-2729. SAGE welcomes
all level of Ayers!

Arkansas - Northwest Arkansas Smﬁf-‘lg Socioty,
Tom Ta resident), RT 2 Box 306, Huntsville,
AR 72740; (501} 665-2201, eve.

California - Califomnia Sloj Ramrs‘i]nhn Dwvarak,
ajﬂgﬁiﬂlmErhko.,fhn_ ose, CA 95125, (108) 257-

Califormia hﬂmﬂ&aﬂg&ﬁu&,ﬂobﬁﬁﬂavuuﬂ,
12901 Forman Ave, Moreno Valley, CA 92553,
RCAVE aol.com.

California - Norherm California Soarin
MikeClancy, 2015 El Dorado Ct, Novato, CA9
(413) 897-2917,

California - South Bay Soari %%AJ Angeln,
P.O. Box 2012, Sunn a]r,rEﬂ S4087; (415) 321-
8583, fax (415 53-6064

California - Southern Calif, Electric Flyers, John
R..'jl:;,i }l"reﬁident . 1373 Lopan Ave., Coeta Mesq,
CA G2626; (F14) 6411776 (T1), (T14) 962-4961 (E), &
mail; E-Flyer@ix. neteom.com
Calitarnia - Torrey Pines Gulls
Olivetas Ave., I_;!%nﬂa, CAS

League,
47;

RanScharck, 7319
7. (B19) 4544900,

Colorado - Kocky Mountain Snarin%ssn., Thil
Weigle, 1290 Salem St., Aurora, COBOO1T; (303)

M1-Y35 eve.
EzetemSnanng Lea ul:'f"-’mhf[!.DE.PA.N}.NY.CT.R!,M;,
ek Cash (Pres. ], (301) 598 3299, c-mail Bad |deastaol.com; Blil
eller {5ec. Tres.), (509) 985-799], e-mall {g Bill@aol.com;
Michael Ltﬁhﬂfvs i {Editar), mﬂ:ﬂ"'}*} A Llﬁlimd, h?
UGB, e-mail mikebEai com, <hittpe S Swnaneseclinse.nel
-miloP'Ln'éﬁJ;"anirﬂm_?'ﬁdm}. " pse
Florida- Florida Soaring Society, Mark Atzel (Tresi-
dent), 1810 SW Terrace, Fi. Lauderdale, FL 33312,
{954) 7924914,

Florda (Central) - Orlande Gurzards Soaring. Society
[www spocs-usa.oom/ ~ingo/OrlandoBuzzards), Jerre K.
Ferguson (I'res.), 4511 Pageant Way, Orlando, FIL 32008,
(407} 2251056, <jerne@hellsouthonpe..

Kentucky - Louisville Arco Soaring Socicty, Ed
Wilson (Contact .53ﬂﬂb§rucuw-:m . Louisville,
KY 40291, 02) 239-3150 (eve), e-mail
<ewilson1@bellsouth.nets,

Criegon - Portland Ares Soaring Saciety (PASS),
Palc%lu:wmng {Secret?mr%._r}, lﬁ?tgﬁ MW ::-{rklu-rwiln
Lr., Beaverton, OR 970006, (303) 645-0323, c-mail:
patch@sequent.com, www.curopa.com/~patch/

Maine - DownEast Soanng Club (New England area),
Steve Savole (Contact), RE#3 Box 569, Gorham
ME (M0O38; (207) 929-6639. InterMNet  e-mai
<[im. Armstrongifunn.comi-

Ma r],TI.-:m'I- Baltimore Area Soarig Society, Hussell
Bennet! (Presicdent), 30 Maple Ave., Baltlimore,
MO 21228 (410) 744-2093,

Maryland & Northoern Viegoue - Capital Area
Svarng Association (ML, D, & Northern VA),
Chires Bovais {Coordinator), 12504 Circle Drive,
Rockville, MDY 20850; {703} 643-5513.

Michigan - Greater Dotroit Soaring & Hiking
Socicty, Greg Milsen (Sec.), 2163 I-Iiﬁé splint [ir,
Rochester Hills, M1 48307; ({81 ‘} 15 1-8598,

GMilBenb24B5al.com.

Michigan - Great Lakes 1.5m B/C Soaring League &
"r‘l.’inﬁs Flight Achievement Program & Instiuction,
Ray Flayes, 58030 C yrenus Lane, Washington, M1
48054; (810) 781 7018,

Minnesota - Minnesaota B /C Soaring Society, Tom
Rent (Contact), 175340 Kodink Ave., Lakeville, MM
55044 (612) 435-2792,

Ciregon - Salvim Soaring Society, Al Seymansk]
CLy, (5(03) 585-0461, http:!;’hnmnn.m-?fua.r.a}rf
258/ far club's home page.

on - Sonthern Ovégon Sianng Sooety, e
OMFPPS. Pacific Hwy, TELE 64, hﬁt‘dfﬂ ﬂrJR
mail Milljeri@aol.com, ph/fax (541) 5354410,
Tennpgsas - Mémghis Arta Soaning Socwely, Bob
Sowder, 1610 Saddle Clen Cove, Cordova, TN
38018, (901) Y51-7252, FAX (901) 756-1842.

Tenmessey - Tullshoma (Southern Middle Area),
Coffee Airfoilers, Herb Rindfleisch, Iﬁ(.lnl.;imwmd
Circle, Tullashoma, TN 37388, (931} 455-1834;
<herb@Ecales not>

Termessee — Soaring Union of Nashville, Terry
Silberman, PO Box 17946, Mashville, TN 37217-
(EME, (615) 399-0844.

Texag -aeratowing, Dallas arca, Andoow Jameson, 9426
Hillview, Dallas, TX 75331, (214) 490546 e
ajslecp@ool.com. Larry Sengbush, (972) 201-45840.
Utah - IntermountainSilent Flyers, Tom Hoopes, (8017
H71-3702 feve). "Comie Fly With Us!”

Miller,
7501, e-

Missours - Independence Soanng Club [Kanses
Cily oren, Western Missouri), Edwin Le Contact),
1 E 35 Terrace, Independence, MO 64055;
(816) 833-1553, eve.

Missouri Miss'u-'s-l[ﬁ.n Yalley Soaring Assoc. (St
Lows area), Peter George, 2127 Argenal 5t St
Louis, MO 63118; (314) -(313.

MNebraska - BEP.L. Slopers, Steve Loudon Ecﬂn—
tact), RR2 Box 149 E1, Lexington, NE G8850; (308)
324-3451/5139.

MNebraska - SW.LE.T., Christo hprlcmw;s_-s.(_{:,gm-
tact), 12821 gafks-nn S, ﬂmnﬂa, ME BR154-2933:
(407} 330-5335.

Nebraska - Fen Bergstrom, FLK. #1, Bex 69 B,
Merna, NE 65256; 5) 643-2524,
<abergstimeb-sandhills.net:-.

Mevada - Las Vegas Sn.wl‘ng Club, Tim Allen
El'mﬁ!'d?nf}, T Caprock Cir, Las Vepas, NV
9129; ph (702) A58 . fax (PU2) BRE-1906,

Mow Jersey - Vintage Saflplane I/ C Association, Rachard
G, Tanis (President/ Founder), 391 Central Awe,,
Hawthorne, NJ 07506; (201) 4274773

Mew York, aerotowing Rochester area, [im Blum
aned Kobin Lehman, (F16) 367-2911.,

Mew ‘rnri\:!: ?]miria!; Irg.:rri.r. Hill Lj"g!_'.l R/C,
aerotowing & slope, Tohn Derstine, (717) 596-2392,
e-mail ?ﬂ'?t{-iﬂ?@trl‘tciluuil.ﬂ_1|tl.

New York, acrotowing Long lsland Area, Roinn
Lehman, (212) 744-0405.

Mew York - (Buffolu / Nmgara Falls area ) - Clarerce
Sailplanie Soaety, Lyn Perry l'residem_ﬁ,!;.[ﬂﬁ}ﬁﬁs-m?‘j;
vomail perryligsstattsunyerie.cdu; Jim Roller {Campsti-
Hon Coatdiralod), (716} 9376427

Geargia - Narth Allanta Soaring Assoculion, Tun
Foster, (770) 446-5%38 or Tom Long, (770) 449-1568
{anytime).
Hawali - Maui [sland SI?E Soaring Operation,
MIEO, Hank Vendiala, 1040 ATSE, Makawiao Mo,
HI 96768; (B08) 572-5283,
Hlinowis (Chicage Area) - Silent Order of
Aeromodeling by Radio (5.0.A L), Jim Mré&i%m
mnl‘aﬁh_ﬂ. 6 W. Femn 51, Plainfield, I -
334 (R15) 436-2744. Bill Chrstion (contact), 1604
M Chestnut Ave., Arington Heights, 1L 80004;
{247) 2504617,
lllincis (MNorthwest) - Valley [Tawks B/C Soaring
Club, Jeff Kenmid&{l"ms:i ent), 414 Websler St
Algonquin, IL 60102, (708) 658-0755, eve. or msg,
lowa - Enstern lowa Soaring Society (lowa, linois,
Wizconsin, Minnasol ?, Bab Baker (Editor), l-mé
62nd St Des Moines, [A 50311 (515) 277-5258.
Indiana- Bob Stecle, 101735T Joe Rd., Fort Wayne,
I 46835 (219) 485-1145.

Mew York - l.nn%; Island Silemt Flyers, Stillwell
Mature Preserve, Syossel, MY, Taylor Fiederlein

resicent), (516) Y22-1336, or Joe Coppala (VI),
B16) VRE-1479,

Mow York - Syracuse area, Central NY SuHE.Lm.u-
ﬁmug, Diave Zinteck, Minoa, NY. (315) 6567103,
el Zinbeck@aol.conm.

Morth Caroling - Aerotowing, Wayne Parrish, (919
S, ng, vwayne h, (919}

Virginia - Tidewaler Modol soaring socely, Herk
.‘it:%rly, {757) 428-8064, herkskoks ut.ou:r{
Virginia - Appalachian S0ariNg Associalion, Vingina s
Southwest [Mristol area), Greg Finngy, 106 [Ltkj_'m';it[Echh:
#5, Dristol, VA 24200; (540) 645-5772. e-mail
<glmney@nars.coms.

Wesat Virginia - Chi‘g V-'E,nnlini. {305 Perry Ave,,
Morgantown, WV 26505; (304) 398.9508,
<ydnedfa@prodigy coms.

Waghington - Seattle Area Soaring Sociely, Wad
Reynolds (Editor), 12448 83rd Avenue South,
Sedttle, WA 98178; (206) 7720201,

Wisconsin - Valley Aern ﬁndlers\, Lo Murray, 130
Bay Ridpe R, Appleton, WI 54915, (920) ?3:;—!343.
<FAT2Y A Ecumpuseree.coms,

[ Outside U.5.A. ]

Australis -Sputhern Soaring Leapue, Ine., Mike CYReilly, Modud

Flight, 42 Maple Ave, Keswick SA 5035, Australiv. “Phopes

150+(08) 2933674, Fém’(?rﬂ] 2977349, S(018) (8215

{Mablie), FAX: ISD{08) 371-065

Canada - Greater Nisgara Area Thermal Seaners (GNATS), Flat

Field Soaring & Aerofowing, Gerry Knight, (9115} 934745

or Don Smith, (305)934-3415.

Canada - MAAT Men Glidj::flt'lub, im Holland, 165

Verona Dr., Winnipeg. Manitoha, Canada R2ZP2IRE,

{204} 6597-1297.

Canada - Seythemn Untario Glider Group, "Wings”

Programme, dedicated instructors, Fred Freeman, ﬁE‘-}

627 L or Bill Woodward, (516} A53-4251

England (CLAM F]}HEE}, ;_acl: Sile (Editor), 21 Bares

Llose, Stowmarket, Suffolk, IP14 2PL, England,

Tele. # 1449-675190.

England (Imuthwest}- Sean Walbank, Woalcombe

Hays. Me Bubb, Darchester, Darset, DT2 0N,

phone 01935-R33146.

Hung Kong - Kobert Yan, 90 Robinson Road, 1th

Floor, Hong Kong; (852) 23228083, FAX (852)

28450497, yanr@asinonline. pnel,

apan - Dr, Paul "Sky Pilot” Clark, 2 - 35 Suikoen Chn,
irakata Shi 573, Osaka Fu, Japan; TAC4(81) 72041

29H, <polarkioskd 3web ne >

hitp: / Swwwiiosk Sweb.ne.jp/ -pdark fskypilot/

36
Murthwest Svaring Society (Oregon, Washington
E‘l Columbia, Alherl.‘s}:

Idaho, Montana, Alaska, Brifisl

ESeotland - Ron Russell, 25 MNapaer Place, South
Parks, ;‘.Ienr_?lhe-s, Fifu_&utluu‘r,lPK Y6 105 Tele, #

Sandie Pugh (Editor - WSS Eagle), 11195W333nd 50, 01592
T\’dt'l'-'!]w-'léf,'lr AR, ¢-mmail: parrolXuviiaol.oom,
{253) 874-2329 (H), {206) 655-1167 (W) | Seminars & Workshops |

Ohin - Cincinnat Soaring Society, Bd Frane, 7362
Tronwood Way, Burlin fi%m. KY {‘.It"ili; (606) 586
0157, <ojranzidfuse.nets.

Lo - Dlayton Area Thermal Scarers (LLALR.TS.),
WalkSchmoll, 3513 Pobst D, Kettering, OH 45420,
(513) 299-1735.

Association, Pat

Kansas - Wichita Area Soarin
cket, Wichita, KS

MeCleave {Contact), 11621 Nan

BT212: (116 721-5647.

hansas - Aerotowing, Jim Frickey, (913) 585-3714.

Fenturky - Biu%russ Soaring Society, Frank Foster

’resident], 4934 Hartland Phwy., Lexington, KY
515 (f06) 2731817

Page 34

O - Mid Ohio Seariig Socicty (MOSS), Hugh Rogers,
BEE Fennet Cr, Calumbus, OH 432::][_:: (14} 451-5189,0-

mail tomnagel@freenctenlumbus.oh us.
Oklahoma - Central Oklahoma Soaring, George
Voss, (405) 6921122,

Oklahoma - Tulsa R/C Soaning Club (TULSOAR),
hitpe/ # worwamcesery.com /ulsoar

Free instruction for beginners on construction &
tight 'Emmqv';:nﬁ’ week-ends {excl. contest days),
n ﬁ" Anprelo, South Bay Soaring Socicty (San Jose
area), (413) 3218383,

[ RCSD Index/Dutabuse |

Avatlable from; -*:chr:p:f,ﬂ'wm-.n:hm[ ool
~atkron%s /pesoar.himz>, Or:

<<http/ fwww haloyoncom/ bsguared /
RCSOhiml<<, Or, send 357 high density disks and
SASE will stamps for 2 ve. Lew Murray, 1300 Bay
Ridﬂgn Rd., Applaton, WIS8%15; (920) 'F;I 4248 altey
5230 pm mggu}-s or on weekends,

TAT24 A5 Qmpuserve com

R/C Soaring Digest




[ Helerence Material

“Summary of Low-Speed Afrfoil Data - Valume 1"
& "Yolume 27, Michael Solig wind tunnel testin
resulls. Cost foreuch: $25 L]§ ﬁ
$29 surface outside USA, 531 air Western Hem
sphere, $38 air Eurape, $12 air all other countries.
mipuater disk, ascii text Fles {r:u narrative or
1815 in USA; §
Source for ol "SoarTech”
15M

usirations
Iustrad 1

toct Herk Stakal

email: herkstokdol.com.

A(includes postage

& outside USA.
ublications, also. Con-

ile ¥ . Harseshoe Cir, Vie-
ginia Deach, VA 23451 Phone (757) 428-5084,

1 Acruspace Composite Products
249 derson, Chuck

11, 17 B* Streamiines
9 Bill Northrop®s Plans Service

1=

Bowman's Hobbics
Cavazos Sailplane Design

C.R. iil_l Perfomuance Produets
Dave's Avrcratt Works
Fiberlay

“Elmura Aerotow 35 Videa" taken al the First An
nu,.'iIN::-nh.eastﬁcmtm'.'ingFl_-,r m, MNew York, Over
#0 minutes of flying, infervicws, and a special

review of the Matonal Soaring Museum wilh
Check or mone

aul Schwetzer

{ulus §3.00 S&H (US), p
G /o 1]0hl‘|. Derstine,
7} 5H-2392. &

16925 (7
Mexico, 57 Euro

i

Rim. VHS formal, NTSC standard.

arder, $19.95
able to Harris Hill L/D
2 38 Boog 336, Gillott, FA
H forcign: % Canada/
e, B8 Asiaf Africa, $8.50 Pacific

Hobhby Cluhb
[ntemational Scale Soaring Assoe,
&C Hobbies
ajor Holbix
Maple Leaf Desi
MebBumett, Carl (IHudarlar)
MM CGlider Tech
Perfarmance Composiles
PJ's Epoxy
I Soarng Digest

BBS/Internet

[

EPV Industries

Internet - Email list/resource of RC soanng related

fatks, including US and inlérnational club contacts,

vendars, kit manufacturers/distributors, software,
equipment and supplics. Check out the weh site:

W,

apsych.com,/yellaw Ttm, ar contact Manny

Tnu at taucorn@kaiwan.com.

Sailplanes Unlimited, Lid.
Sanders, Eric (CompuFoil}
Slegers International
Slepers International
Slegers Intemational

liternet sonring mailing listserve linking hundreds of
sonring pilots worldwide, Send mesg, containing the
word "subseriba” to soaring-requestifairage.com. The
“digestified” version thal combemes all msgs. each do
inla anse ﬂlaib— rovornmencled for dinl-up users on the
oI5, el Subscribe using soaring-

Internet, A

digest-requestifairage.com. Most msgs. o

sourngéairage.com. For more info., contact Michael

Lachowski at mikel@airaze.com.

The Birdworks

Torque & Recoil Club

Trick R/IC

T.}"l’.i.T.T.

Vintage Sailplane Association
Evenls

CMNATS Scale Fun Fly - Canada

Elmira Airfow

I"ensacola Airtow
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Ri/C Eklﬂ.l.‘i.ﬂ.g Weh Site & E-Mail Addresses Diceclary,
search for URLS & o mail addrnesses, Submit

your eyier addess free. ngd ated constantly: http://

ane sk

mecserv.com//dozone S e

PRS/

Advertiser Index

> DAVI'S ATRCRAFT ¢
s WORKS

L = e = e O T = P )

Compaogite Structures Technology

Sailplane Homebuilders Association

Studio 'B' Design & Production, LLC

Clubs,events, majos contest scores, kot chat boaed, glassifiods,

picture gallery: <hitp:/ S www resoaiing comrs

THANK-YOU FOR KEEFING YOUR
LISTINGS UP TO DATE:!

Q’—'-.'-:;‘.Ef - Adverlising Note
Ly PPiease note that the cut-
. off date for clossified &

display ads is the 1st of
the menth.

ZIKA z

Finney's Hobbics
355 Peachiren
Industrial Dlvd. Ste, 950
Duluth, GA 301356
(770 405.8512
Gunnings Hobbies
3501 San Anselmo Ave.
San Anselma, CA S4960
{415) 454-3087
Gyro Hobbues
23052 Lake Forrest Dr.
Unit C2
Laguna Hills, CA
(713) 583-1775
{.'J-"_}.-'m Hobbies 2
17431 Brookhurst Unit I
Fountain Valley, CA 92708
(714) 378-89
Hobbies" M Stuff
E]E;;?—L Dsun?&];’fﬁq_‘\m
Albugquergue, N 111
(505) 2930317

Hobby Shops that Carry RCSD

Hobbwy Hangar

1862 I{‘tl‘:’.&lﬁ]r RHd
Hoebron, KY 41045
(B06) 334-433]

Hobby Town LIS A.
806l 5. B4th Si.

La Vista, NE 63128
[402) 53971888

Hobby Warehouse
4118 South St
Lakewood, CA Q07172
(310) 531-8333

King R/C

Five Forks Village
King, NC 27021
Tim's Bike & Hoblby
2507 Broadway
Everett, WA 95201
(206) 239-0912

T
'_'\_&\_
The Vintugu Sailplam: Association
Scaring from the past and into the future!
The V5A is dedicated 1o the preservation and
flying of vintage and classic saiiplanes. Members
Incliede modelers, histodans, colleclors, svanng
velerans, and enthusiasts from around the warld.
Vintage suilplane meety are held each year, VSA
publishes the quartetly BUNGEE CORD newslet-
ter. Sampleizsue: $1.00. Membership is 51500 per
year, For more information, write to the:
Vintage Sailplane Association
Route 1, Box 239
Lovettsville, VA 22080
httpalfwwwiacnet!=fepuyVSA

T {;FWWM.M Yt Choica
NEW! D.A.W. K.

LER
FOAMIE WARBIRDS!

__ Foam51D Rtlel
gl Length: - 35"

Area: 453°
31-32 oz
Ba016

Span: 48
Length: 357
Arear 453°
31-33 ca

53016
PPN foalel09

THE ULTIMATE SLOPE
COMBAT MACHINES!

You can have 1l all... Looks, durability AND
performance; allinone aiframa!l Designod
trem the ground up with full-contact combat
in mind, you will find these simple to
construct slope killers the most satisfying
warbirds you've ever owned. Wings and
luselage are constructed of the latast
technotogy, combat proven EPP supear-foam
with Coroplast tail group. Designad 1o be
covored with iron-on film covenngs!  Kils
includa airframe componants, all wood
materials, basic hardware and illustrated
instruction manual, $59.95 ea. + £5,00
shipping in cont. LLS. (CA res. add 7,75% tax),

ALSO AVAILABLE:

W contine to offar aor ariginal wood kits! These are
2lse suitable for Spead 400 eloctic comarsion
PSIN- 34 39°Wa .

TalG2- 3434°W3
P40- N WPWS
Hurricane- 31 172" WA
Mel09- 30 12"WS 8
His1- 3 WE L Al
Complate kits $35.9% + 7,00 50 n conl, WS, [GA res.
add 7.75% lax). Sersd 51.00 forcomplate calalog. Ses
our reviews in July 96 Model Buildar and OF] 21!

DAVE'S AIRURAFT WORKS
4455 Caming Bl Moling, Capistrano Baach, CA G263

[T14} 248-2773 o E-mal foc 1042713352 Bcompusarve.com
Htpeliouwotd compusansl combomepeoesidivesinalhnyks

Subscription Costs
LISA: 530 Fisl Class
(Tewas res., please add $1.52 1ax.)
Canada & Mexico: 530 Ajr
EuropoyLl K. S45 Al
AsiaPacificMiddle East: $52 Air
Back Issue Cost
Back issues are availahble for 1856, 1997, All
are maited via first class or aicmail.
U.5.A., Canada, Mexico: $2.50 Par Issue
+ lax (Texas Only: 7.25%)
United KingdomiEurope: $3.75 Per lssue
AsialAfrica/Middie East: 54.35 Par issue

0O Pleaze rensw my current subscription.
O Please enter my new subscriplion to RESD,
0 Pleaso sand the back issues | have selecled.

(hesk or Momey Ondor, onby, pleass LS kinds )

Marma
Addrace

Please return o FUC Soanng Digast,
P.0. Bax 2108, Wylie, TX r5098-2108

& L0 International

Gl <745 Scale Soaring
i iati

As t
Qg Association

Thera [s a growlng Interest in scale soaring in
lhe LS. We are dedicated to all aspacts of
scale saaring. Scale soaring fostivals and
competitions all year, Source tor information
on plans, kits, accessories and other people
interested in scale. For maora information,
write to

Imtemational Scale Soarning Association

37545 Oak Meza Drive
Yucaipa, CA 923909-0507
e-mall; TO773.1160& Compusane.com

Januoary 1998
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SPECS:

AIRFOIL WING 507055

AIRFOIL STAE  SD&020
FLANFORM DOUBLE TAFER
WiNG AREA SE5 54, IN.
STABAREA 70.6 54, 1IN

WING LOADING B8 - 8.6 0L/50. FT.

at.andsrd

™ rginfareed

aphics, and all

}'—'E'_‘:;"—‘="':EI

SLecers INTERNATIONAL

P.0. Box 364, Long Valley, NJ 07853 U.S.A, (508) B879-9964 - FAX (908) 879-8177
Shipping: 35 Haoklebarney Rd., Long Valley, NJ 07853 http://www.slegers.com

High Quality Electric & Non-Electric Sa.'?hnea,_
Radios, and Accassories for the Sailplane Enthusiast

* VISA » MASTERCARD = DISCOVER *




