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3rd Place - Mark Triebes

The SPECTRUM is the next generation thermal duration sailplane. It
has a Keviar reinforced fuselage with a slip-on nose cone. The
SPECTRUM comes with a S3021 or an RG15 airfoil. Pre-sheeted
wings and stab that have the control surtace capping material installed
prior to sheeting the wing to provide additional strength for the control
surfaces. The ailerons, flaps and elevator are cutout during the
exacling maufacturing process lhat sets the SPECTRUM kit aparl
from the rest of the crowd.
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SPECTRUM SPECIFICATIONS: R
Wing Span: 104 inches g g E
Wing Areu; 855 square inches g P
Alrfoil: §3021 or RG15 ) E 3
Aspect Ratlo: 13:1 =
Weight: 60 ounces E 3
Wing Loading: 10 ounces/square fool ? 3
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About the Cover
Paul Clark af Osaka, Jagan sentl in the photo
af his son Jonathan Clark.

“lonathan 1s flying his kit bashed Slope
Skecter (by Dad, Paul Clark), It has
Sullivan cables/Chuper style, and no
rudder. Flies ona breath of lift, built at
425 or 15 0z, but ballasted to 525 or 18
3/4 oz, |R 341 servos, and O 1s moved
forward for penetration. Flying off the
Yodo River leves regularly is a freat

father/son activity!”

Paul is interested in flying LSF style in
Japan. For those of you in Japan that
haveaninterest, pleasecontact Paul Clark
al 2 - 35 Suikoen Cho, Hirakata 5Shi 573,
O=aka Fu, Japan. His FAX number is 6-
954-4144 (country code 81). More photos
are o Hhe next page.
Mastera of Soaring

The following annuncement was sent in by
Don MeColgan, Secretary SWSA,
Claremant, California,

A

The Silent W’ings Soaring Associabion,
SWSA, will host the sixth annual Masters
of Searing competition May 14 and 15,
1994 at the SWSA field in Covina, Cali-
formia. The 1993 contest was held at the
Toleda Weak Signals field hosted jointly
by the Toledo and Detroit clubs,

To participate in this contest, a Micr must
haveachieved LSF level Vor level [V and
all contest points for level V, hold a na-
tional record, or have won a major fwo
day, national, or regional contest. This
contest ty pically draws the country’stop
fliers and presents a very challenging
format. Contestants can expect ten tough
roundstocompete induring the twoday
event.

SWSA President, Pete Olsen, will besend-
ing invitations to previous contestants
and accepting the applications of anyone
who qualifies. Pete may be contacted at
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(B09) 597-2095 or by mail at: 15409 Crak
GroveCourt, Chino Hills, CA 917092448,
World Soaring Jamboree
According to Wil Byers, “Lots of people
havebeen asking where they can stay for
the W5], 5o, if you could includeacouple
of telephone numbers for the event ho-

tels it would sure help.”

Tower Inn (The hotel for registration and
the hosting hatel.)
1-800-635-3080

Eed Lion Hanford House
1-509-946-7H11

Cavanaugh's Inn
1-800-THE-INNS

Shilo Inn
1-800-222-2244

Silver Cloud
1-Bi0-551-7207

Super 8 Motel
1-800-800-8000

"Please have the registrants say they are
coming for the WS]. And they probably
should register soon. After all we only
hawve 500 rooms. HA"

Comments on Wing Design
The following comments on wing desien are
from DUN, Penton, DeCQutney, Lonfstara,

"You can approach the theoretical opti-
mum taper ratio, with proper section
selection, and have the best of all worlds
- lowest Cp, €, inertia and excellent
stall characteristics. Proper section se-
lection is, among other parameters, that
the rate of change of curvature of the tip
section should not exceed that of the
rovot. [Fthe same section isused, root and
tip, Staperratio, theair mass nearthetip
experiences a 100% increase in local ac-
celeration, a poorchuice forany Rpgranpe.
This negative pressure anomaly, at and
near the tip, is a mandate for early sepa-
ration.

"A frequently seen recommendation to
use washoul to ¢ure tip stall may be a
sulution of convenience, but it only par-
tially addresses the problem and con-
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Paul Clark af Teltort Sand Dhunes National
Park, west const of Japan.

Pand Clark 15 on the left and Jonathan, on
the right.

Super Ridee Rant, Slope Skeeter/kif bashed
Skeeter, Gronie, Impulse, awd Sparvaw.
Paul Clark plnta,
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tributes (o other inefficiencies. The fol-

lowing approachto wing design has pro-

duced excellent results and should be

applicable to all RN ranges:

Procedure

(1) Select aspect ratio

(2) Select taper ratio

(3) Select root section for Ry range

(4) For tip section, thin the rool section.
Useroot section templateasa curva-
ture limit guide. Use thickest sec-
tion that meets criteria.

"Somecommentsregarding sweep: from
MNoel Falconer (Soartech #9, pg. 95),
“Sweepback acts like dihedral. Like, not
as; the effect depends on the lift, in
magnitude and direction,”

“50, -
Lffect is more pronounced at low
speed (high Cp).

Effect is mure pronounced at high
C’s (high CL).
Yaw/rallcoupleisspeed dependent
(low Cp, negligible couple).”

A Question from Florida
Wildey Johnson of Boca Raton, Florida
has a question that he needs help with in
designing hisnext plane, Hesays, “When
my Jouster rides a thermal to high alti-
tudes, [ bring it back by putting it into a
spin. Although this is an unpopular
method of losing altitude, I find it effec-
tive without stressing the aircraft or ser-
vos. However, some ships are poor spin-
ners.

In designing a new sailplane, what pa-

rameters should be considered to ensure

the ability to spin, and at the same time

avoid any undesirable charactenistics?”
Crosa Country in Maine

The following request is from the DownEast

Soaring Club.

“The DownEast Soaring Club of Port-
land, Maine is considering sponsoring
an AMA sanctioned Cross Country con-
test this summer. The course will be a
goal and return with a distance of 6 miles
overall, There will be no LSF minimum
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rating required and re-launches with
multiple attempts will be allowed., We
would like your comments about such a
contest, Would there be enough interest
torunit? And if so, how would you like
it run? Contact Steve Savoie with your
comments al KR#3, Box 569, Gorham,
Maine 04038; (207) 929-6639 (homa),

Happy Flying!
Jerry & Judy

Servonomics
..by Pancho Morris
Mesquite, Texas
In today’s world of flap and aileron, full
function sailplanes and computer radios,
it is no problem tying up two or three
hundred dollars in the wings of each sail-
plane you own. [f you have several air-
planes, this can get very expensive,
A way to case this problem, if you have
several planes that you do not fly all the
time such as back-ups or special duty
ships, is ti have the servos for flaps and
ailerons easily transferable from one ship
to another. The Airtronics Legend uses a
system by which the servo mounts to the
servo bay hatch which then is serewed
into the wing. There are also some com-
mercially made, after market products
thatdothe samething. Leavethe connec-
tors on the servos so that they plug into
the extensions in the servo bay and make
all your hatch covers universal and it is
veryeasy tochange servos fromone plane
I another.
This is also handy if you keep spare ser-
vos in your flight box, so that you can
replace a servo at the field easily. | was
very glad T had done just that when [ blew
a flap servo on the second round of our
TMT state championship, It was easy to
putinanewserveand be ready for round
three,
This will add a few grams to your wings
or maybeeven an ounce, but the savings
and convenience, | fee], are worth it. W
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Rocket and Pocket Rocket
Every onceinawhile, a really neat model
comes along. The Rocket by Allen De-
velopment is such a model,

Allen Development is a company
owned by Mark Allen. Most anyone
who has been in sailplanes for awhile
knows of Mark’s accomplishments, Bul
for the newcomer, some of Mark's de-
signs are: Falcon 880, Falcon 600, Ther-
mal Eagle, and his new all molded Eagle,
These are just a few of his many designs,
50 it is no surprise that his Rocket and
Pocket Rocket fall right in line with his
other fine planes,

The Rocketand Pocket Rocket are made
with the same construction techniques
as Mark's molded Eagle: all molded
hollow core wing, molded stab, rudder
and fuselage, The white top and red
bottom colors are molded in. A really
neat feature js the "living skin” hingeson
both wing and stab.

I'would like to go into a nice step-by-
step construction article, but there is no
construction.  The plane comes to the
buyer with most of the work completed.
Theailerunsand elevator are pre<utand
the wingand stabare pre-mounted tothe

Thermal Rocket
Thermal Rocket nose
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fuselage. All that has to be done is to
installthe radio gearand the powerequip-
mant,

I have a couple of Rockets and Pocket
Rockets, and I can definitely tell you that
they are some of the best electrics that |
have flown. When Rudolph
Freudenthaler visited me {December 1963
RCSD), he flew mine and was very im-
pressed. Since then he has called me to
seeif lean get him a Rocket. That should
give yousome idea as to how well it flies.

For years T have heen converting sail-
p!am:s inte electric, butafter talking with
Mark, it was decided that the Rocket
might make an excellent glider. [ or-
dered from Mark a Rocket with the wing
cutout for flaps. Tjustmounted a spinner
tothe nose, installed radio gearand atow

Pocket Rocket

R/C Soaring Digest
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(L-E) Pocket Bocket, Rocket, Thermal Rocket

Rocket

hook, and wound up with one of
the best 2 meter sailplanes 1 have
Mown. The all up weight of 31
ounces makesitagreat thermalling
plane. The one thing that it does
better than any other 2meter | have
flown is launch, Zoom Jaunches
are higher than any other 2 meter |
have flown to date. With only a
few weekends of flying, it is al-

#2 ready obviousthis is going to make

an excellent competition 2 meter
sailplane, | might have to start
looking at some of my other
electrics to see how they would do
as a glider.

If you are interested ina Rocket,
please contact Mark at Allen De-
velopment, 4234 Petaluma Blvd.
MNorth, Petaluma, CA 94952; (707)
7782252,

Good Flylng! B

January 1864
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The Case of the
Swiveling Tail Wheel

Adventures with a FeatherCut
by Mark Weiland
Aurora, Colorado

It was a dark and blustery evening as |
unpacked my new FeatherCut from
Tekoa, Thecreaking of the house created
an eerie feel as the lightning sliced
through the air. With my FeatherCut
setup, I started to cut my first core, with
results that were outstanding, Yet, being
productionminded, | found the tail wheel
swiveled with a mind of its own. Could
my new machine be haunted! Footsteps

sounded behind meas [ started to cutmy
next core, They were getting closer and
closer when the tail wheel swivelled,
allowing theclipto dragonmy template,
Oh no, the frustration of it all!

Seriously though, | have found the
FeatherCut Machine from Tekoatobean
excellent product. The only flaw in an
otherwise perfectmethod of cutting cores
is found in the mounting system of the
tail wheel, The rubberblock which halds
the tailwheel is not as precise as it needs
to be for production use, This article will
explain my simple fix for the inadvertent
swivelling of the tail wheel,

My first step was to drill a 3/32" hole
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through the Folding Bow channel, This
goes through the small rubber block that
is supposed to hold the tail wheel in
position. | took a piece of 3/32" brass
tube and cut it to the height of the chan-
nel. This creates an axle for the tailwheel
wire to mount in. 1 removed the wheel
from the standard piece of 1/16" music
wire supplied and slid it into the brass
tube. Measure then cul this wire to allow
forapieceof2/S6all-thread to fitinto the
top 1/4" of the brass tube. Ienlarged the
hole from 1/18" to 3/64", tapping after-
ward to fit the all-thread. My last step
was to puta #2 washer on the bottom of
the brass tube for a stop, (See the accom-
panying drawing for details.)

Solder the music wire, washer, and all-
thread to the brass tube, Re-install the
wheel using the pieces of tubing sup-
plied and slide theassembly intothe hole
inthechannel. Macea #2 washer on top
and tighten down with a self-locking 2/
56 nut.

When you use the machine now, you
can tighten the nut down locking the tail
whesl asremblyin place. Youmay change
the positioning any time during the pro-
cess o allow the wheel to track at the
proper angle when cutting cores. Hope-
Fully this quick fix will help you in solv-
ing the “Case of the Swiveling Tail Wheel”
on your FeatherCut. @

P.O. Box 975
Olalla, Washington
983500075

Hermenn Zahlmann's
Horten XV Mod.
Itis always of great interest to examinea
model in lght of the designer’s stated
goals, and Mr, Zahlmann had a number

of goals in mind when he designed his®

Horten XV mod. He wanted a good look-
ing, inexpensive, easily transported tail-
less sailplane. It had to be stablein flight,
controliable and quick (but not frantic),
and suitable for both thermal and slope
flying. A simple RCinstallation and casy
field assembly were also desirable char-
acteristics,

The result is a 2.4 meter span swept
‘wing of wood construction with fabric
covering which Fulfills all of Mr.
Zahlmann's objectives. The Horten XV
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mod. disassembles into three easily
handled pieces which conveniently fit
into the trunk of a medium sized car, The
center section is large enough for the
insertion of ballast, and the servos are
mounted in the wings with direct con-
nections o the elevons. While not an
ideal thermaling sailplane, as it is a bit
too fast, it has competed successfully
with conventional tailed designs.

Launches using a high-start made of 30

meters of rubber and 150 meters of line

result in light times of three to five min-
~utes.

Mr. Zahlmann incorporated several
novel construction methods inthe build-
ing of this model:

s The center section is built inverted,
with the upper surface on the build-
ing board, Jig blocks hold the leading
and trailing edge and prevent the
wing fromrocking. Whencompleted,
thetopof the center section is flat and
the lower surface provides a small
amount of dihedral.

= The airfoil section used at the center
ling has some reflex, and the cuspi-
datetailis formed so thetrailing edge
is a straight line when viewed from
the rear,

s Other than the center line section, all
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Hermann Zahlmann's e '
Horten XV mod. L
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ribs utilize the Clark Y section, Stabil-
ity is provided by inverting the pan-
els outboard of the fins and incorpo-
rating an appropriate amount of
washout. A rather ingenious con-
struction method accomplishes this,
The cuter panels of the wing are built
intheusual way, with the flat bottom
oftheribs placed directly on the build-
ing board, butthesparsare assembled
with the wing rod tubes very care-
fully placed. When completed, the
outer wing tips are sawed free and
exchanged. The right panel is thus
inverted and placed on the left wing,
and the left panel is inverted and
placed on the right wing, The correct
amount of washout, about eight de-
grees, isautomatically achieved when
the panels are inverted and attached
to the main wing with the wing rods
in place,

The fins serve as fences, separating
the two wing panels. This is a good
way of handling the junction where
there is a drastie change in contour,
and the efficiency of both the lifting

Page B

surface and the stabilizing surface is
greatly improved, Holes in the fins
allow the wing rods to pass through,
and the fins are then held in place by
pressure from the two wing panels.

The Horten XV moed. has fulfilled all of
Mr. Zahlmann's stated design goals and
offers several innovative construction
methods, W
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“Do You Speak Model
Airplane”

Written by Dave Thornburg
wReviewed by Bob Steale
Fort Wayne, Indiana

[know wedon’tusually dobook reviews
in this newsletter, but here's one | had to
let youknow about, Despite the unusual
title, this is a marvelous hook about "the
story of acromodeling in America”. Tt
chooses as its starting point the flight of
Charles Lindbergh, sole, across the At-
lantic, And indeed, this was the begin-
ning of mass modeling among the youth
of the U.5.A. He goes on to describe how
thousands of modelers (Land others like
me) became “lifers”. Those of us who
will continue tocut and glue balsa, draw
plans for the dream ship on napkins, flip
every prop we can get near, and several
times a day lookat the sky and speculate
on the model flying conditions. If this
sounds so very familiar, you may ba a
“lifer”, also! Thornburg does spend une
chapter going back in time to the very
earliest modelers, those men who were
trying to solve the mystery of manned
flight. He covers modeling before and
after World Warland describesthehobby
as it was during the 20" before the
Lindbergh miracle, The rest of the book,
to those of us who were born toooe long
after this Might, is my history and the
history of every other “lifer”, and it may
also be yours.

Modeling in the 30's is well covered;
the progression from rubberto gas power,
the move from indoor to outdoor ships,
it’s all there for you to read and remem-
ber, The pre-war Nationals and the birth
of the AMA fill lots of pages. The advent
of U-control and its popularization by
Jim Walker, the resulting differences in
modeling which this broughtabout. Then
WW2, No more engines, no more rub-
ber, no more balsa, and no more Nats!
After this traumatic pericd which saw
many of the "lifers” go into the service
and come home eager again to build
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anything that would fly, we read about
the glorious but all too brief rebirth of
modeling: free-flight, gliders, quarter
Comet kits, engines ofall ty pesand sizes.
The Nats were resumed and the gather-
ing of the clan took place, again. Forty-
six, forty-seven, forty-cight... these were
the high-water years, those years when
everything seemaed rosy. But it was not
ter last. The “junior problem” began
early... and kept growing, and growing,
For some reason, the young kids weren't
modeling like theirolder brothersor their
fathers. Why? How about television, ar
plastic models, ortelevision, or slot-cars,
or television, or maybe video games?
But throughitall, the “lifers" stayed with
it, and some of the older fellows joined
us. Thank God! These people kept the
hobby going through the tough years.
Dave Thornburg discusses all this and
lots more. He reviews the Navy Nats,
one by one. He details the beginnings of
Radio Control which is something we
will surely remember. From this book
you get the true story about the people
whe invented and built today’s digital
pmmniﬁna! sote, Americansall. Names
like Doug Spreng, Jerry Pullen, Bob Elliot,
and Phil Eraft are all here. You have to
read the book to understand all this.
Thornburg describes the ups and downs
of our hobbies “life blood™: the monthly
model mags. These too are all herel
Flying Aces, Air Trails in its many incar-
nations, Flying Models, Model Builder, R{C
Modeler, and the grand pappy of themall:
Maode! Airplane News. | still buy them and
read tllem every month, and T'il bet you
do, too,

This book is the story of modeling's
first ninety years. If you are a “lifer” like
me, you'll want to read this book! And,
not just read it. You'll relive your mod-
eling past just like [ did. You, too, will
remember your triumphs and your fail-
ures that your small (or perhaps large)
contributions made to the hobby that is
our lifc. W
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Understanding Sailplanes
...By Martin Simons

@ Copyright by Martin Simons
All Rights Reserved
13 Loch Street, Stepney,
South Australia 5069
The Cross Country Sailplane
(Noles prepared for the MARCS
Symposium, Oclober 1982.)

MacCready flying
| shall nut say much more about
MacCready theory, because, sofar, model

stage where actual racing is important, It
will become so, and should be antici-
pated. The sailplane pilot whois inarace
must not linger in weak thermals bt
leave them as soon as possible in search
of strong ones (Figure 7). To use every
last shred of lift wastes Hme if there is
ketter tobe found., Locking ahead down
the track, the pilot must estimate the
strenglh of the next thermal to be
used. This is not the next thermal that
might be flown into, because that might
not be sirong encugh. The pilot says:
“The next thermal | shall use mustbe up

eross country flying has not reached the  to such and such a strength. Anything

Vi §| LD E
] I!r i : "..'..":..*.'s. W
[k | B
\ |
2

[
S |

Foliow computed fight
NEXT thanmal

spead for strangth of

HA
1t

ERRTITID

pod 13 My ring (MacGrisady ing).

Conrsa, wind strangih and dinection and distance (o By 1o meach gos! (lurming point or racs finish)

Fnal glide computor,
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less, I shall not accept but shall simply fly
throngh without circling. The only excep-
tion is if I make a bad mistake and get so
low that | have to use any lift | can find."

The abject is, not to enter the next ther-
mal as high as possible, bul o get to the
top of the next climb in the least pos-
slble time, soachieving the best average
spead. Between thermals, calculations
show that the speed to fly must be faster
again than the speed for least height loss:
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Dolphin soaring
Dolphin soaring grew directly from
MacCready theory (Flgure 8). Granting
that not all thermals are worth circling in
because of the Hme wasted in weak lift,
good use can still be made of such rising
air by flying through it slowly, without
circling. Height can be gained without
much loss of time. With the greatly im-
proved performance of modern sail-
planes, in recent years it has been found

possibletofly at very highaverage speeds

{(Wrwough the alr.

d distance 1o ‘ly 10 reach gea/ (umning pa m o race finish].

Instruments needed: Total energy varsometers (sevaral) with nav computer ANG Seraner.
nal gida computer (incladed in epeed to fhy comauter].

Alrspead now and airspeed required for maximurm average speed
Actirmotor.

Alitude now and estimated altftude in futura.
Location of I and pattern of tharmals.

Suitable larding areas.
Cygen breathing i likely o go above 10000 f.

g rmatian neaded:; Rata of cimb or sink now.
Course, wind strangih and direction an

Final glide infarmeation.

Ajr speed indicator,

Compasses (several).

Maps and plan position indicaior.
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for long distances, through weak and
even strong thermals, without rlrriing
Crossing the sinking air still requires
very high airspeeds. When 1ift is found
the pilot pulls up, gaining hundreds of
feet in the manoenvre, then levels out to
fly slowly throughthelift, gaining height
all the time, until on running out of it on
the other side, (he speed is rapidly re-
gained in a diveand the flight continues,
Unly if conditions become difficult or if
an exceptionally strong thermal is en-
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Figure 8. Croas country flylng whh modal saliplanes: Use a large, sirong sallplans!

countered, does the modern racing pilot
circle to gain height, the passage of the
sailplane through the air resembles the
plunging and surfacing of a doelphin,
hence the name.

Modelsalready do somedolphin soar-
ing, as much by luck as by judgment.
With goud electronic instruments, we
shall do a lot more, Qur chief problem
will be to keep up, on the ground, with
our sailplanes (Flgure D). W
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Don't throw away that

old plane yet!
..y George Siposs
Costa Mesa, California
[ saw an ad in our club bulletin for a 2-
meter Gnome with a Falcon style wing,
flaps and ailerons. Tt intrigued me and
the price was right so [ bought it. Its
builder-owner said that it was a "dog in
theair”, wouldn't turn, ete. | decided to
modify it slightly.
Ithad a standard Gnome fuselage which
required no rework at all. The wing was
built up and totally sheeted, witha mod-
ern planform and slight polyhedral and
small upturned tips, very strong, very
well built. But [ saw a couple of things
that [ would have done differently so |
decided to test my theories,

The leading edge was blunt and mis-
shapen, so [ sawed it off on a table kaw
and epoxied-shaped-sanded a new lead-
ing edge in. The leading edge is where
most of the wing's work isdoneand | felt
very strongly that it had to be re-shaped.
The entry radius determines a lot of fly-
ing characteristics (such as speed), so |
spent considerable time on it to make it
the same as the standard 2M Gnome, |
used a cardboard template on the out-
sicle of the wing,

The wing also had ailerons and long
flaps with plastic hinges and four servos,
I don’t like the weight and inertia result-
ing from four servos in a 2-meter wing,
s ] took a deep breath and only used one
servo for the right flap and connected it
with a U-shaped wire to the left flap. So
now both flaps work in unison and one
servo is eliminated; it is now on my left
stick, 1 made a shallow groove (with a
hacksaw blade) in the center of the wing
to allow room for the center of the “U”,

I mounted another servo in place of the
lett flap servo. This one moves jts arm
span-wise and [ connected it to the aile-
rons via (47" dia, steel wire pushrods
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and belleranks (which are located where
the outboard aileron servos used to be),
Steel wire is stiffer than plastic pushrods
and requires no sheath. | retrofitted the
pushrods into the wing by first peeling
off the Monocote (the bottom of the wing
past the spar is not sheeted) and feeding
the wire through the ribs, piercing the
balsaribs carefully, They provideenough
support so that the wire does not buckle
when in the push mode. The holes don't
have to be tight, slightly oversize is OK.
They must be in-line to prevent binding!
By displacing the belleranks aboul 15
degrees, | abtained enough aileron dif-
ferential (i, up aileron deflects more
than down aileron). The aileron servo is
now electrically connected {(wires are
soldered) to the rudder servo sothe turn-
ing action s coordinated, yet [ only use
one stick,

The plane goes up on the winch like a
rocket, turnsona dime, hasa wide speed
range and lands very slowly. It would
makea pretty fair slope soarer because jt
can turn on a dime,

The effort was well worth the couple of
evenings 1 spent on il and it proved my
point in a most satisfactory way. If you
havea “dog”, you might want Lo experi-
ment with it. You may be surprised! B
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Throwin' Up
or
Hand-Launch
Topics

' ..by Scott Smith
ZIK& 2 Sugarpine, Irvine, CA 92714
(714} 651-B488 evenings after

700 PST

Introduction
Happy New Yearl Hand-launch is get-
ting off to an early start in Southern
California with contests this month by
theInland Scaring Society and the Torrey
Pines Culls. Hopefully a fow war stories
will come out of these,

Sorry, butI'm deviating from the velero
flighttrimming [ promised forthis month,
I'm not finished with it yet.

An Aspiring Star

Mark Weiland of The Sailplane Worksin
Aurora, CO has sent me one of his first
production units of the Aria, a premium
hand-launch kit. [haven't started build-
ing it yet, but it looks impressive, The
fusclage is tofall in love with; it isa glass,
carbon-fiber, kevlar hybrid that is fin-
ished, lightweight, and beautiful. The
instructions and drawings are complete,
well-written, attractive to the eye, and
filled with helpful hints that would ap-
ply to vther building projects as well.
The packaging will survive any encoun-
ter with any carrier,

[ have only two questions: how it will
fly after I've built it, and how in blazes
Mark can market this for $99. Youmight
consider buying one now before Mark
realizes this and raises the price.

A Hint...
Jue Redriquez of Inland Soaring Society
passes along a strategy to save weighton
toam wings; don't film cover the wings.
Instead, coat the wings with Model Re-
search Lab's i ler and Glider
Polish. He recommends {wo or three
coats applied as follows: usea sponge to

apply a light coat along the grain of the
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balsa or obeche sheeting, This laquer-
based scaler attacks foam, so you want a
light first coat to avoid puddling. Then
apply oneor bwo more coals. Saves up to
WO ounces,
...and n Kink

How to avoid a kink, that is. Your
sailplane’s weight should match yvour
arm; it should not be too light as well as
notbetoo heavy, [first flew my Climmax
in a contest with no covering at all (how
many of you have finished your plancat
200 in the morning before a contest?). It
only weighed 11 ¢z eould throw it very
high (for me), but the next morning my
arm was so sore it kind of scared me and
[didn’t throw again for 6 weeks,
| covered my plane in time for the next
contest and brought its weight up o 13.5
oz, I've had no arm problems since.

Alternative Launching Methods
Kenneth Griffith wrote to ask about al-
ternative Jaunching methods for older
fliers,

A year ago | was preoccupied with
alternative launching methods; 1 cven
sponsored hand-tow contests that | wrote
about in this journal.

Sincethen, I'm not as enthusiastic about
launch-assist, because hand launch is not
as hard as ple who haven't done it
thinkitis, I've talked with Joe Wurtsand
Darryl Perkins, two flyers you've prob-
ably heard of. Both of them are formi-
dablehand-launch competitors; itisawe-
sometosee how high both of them throw,
The interesting thing is that bath of them
swiar that launching is primarily tech-
nique, not strength or speed,

A year ago, [ didn't believe them, |
couldn’t throw worth sh.. you know
what. But now I throw about average,
and I'm 44 years old. I'm embarrassed to
throw a baseball; but ] can throw a hand-
launch and cateh thermals. Once more, 1
knowmy techniqueis lousy; I don’t prac-
tice enough, Bul again, I can throw
enough to catch a thermal, even search
around a hit for one.
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Sowhat's the point, you must be think-
ing? The point is: once you throw a
handlaunch airplane and itcatchesather-
mal and “specks out”, there is no more
thrill than that. And everything after
that is simply “Zen”; it grabs you and
you keep deing it even though you'reold
and /or fat and /or look terrible in shorts
and /orwell, itdeesn’t matter, And com-
petition is simply an opportunity to see
how you stack up against your peers.
And when your peersare justasold [fat/
ugly in shorts as you are, then it's fun.
Yeah, the young guys usually win, but
it'sbecause theyre not married and they
don’t have kids and they don't have a
house to pay off; hence they PRACTICE
and they can PRACTICE A LOT. That's
why they win; notbecause they e young,
And, yeah, some of them are so good it
takes your breath away.

But you sce your 48-year old buddy
nail four out of five 2-minute flights in
the fearsome 3rd round, and it gives you
hope that someday you can do as well. 1
had my first sequence of Z-minute flights
this last summer; and T was almost as
thrilled as the first time | caught a ther-
mal from a hand-launch, There are 60-
year olds that show up consistently at
contests and do as well or better than 1.

Remember, too, the airplane designs
today are leagues better than just Jyears
ago. Radio equipment, including servos

Curt Nehring
Southern California
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and batteries, can be configured well
under 4 oz and purchased complete for
$180. If you don't cover but simply use
sanding sealer, another 2oz.can besaved.
These make it much easier to achieve a
total weight of 14 oz. or less, which |
didn't think I'd ever make a year ago.

Which brings my rambling to the point
I'm really trying to make. Hand-launch
is NOT about leveling the field so that
t!.'.rur}rcmu Can t“l“PElE‘ 0o an even basis,
Lord knows, | believed exactly that not
long ago, and hand-launch scemed likea
lat of work.

Mo, hand-launch is the primal thnill of
throwing a glider and making it soar (o
the heavens. A contest is really about
nien getting together to give affirmation
and to celebrate that each can indeed do
this. You don't believe me? Go to a
hand-launch contest and listen to the
shouts of encouragement. Join in the
whoops of joy whena newcomer “specks
out” for the first time and has suddenly
achicved his “rite of passage”.

Hand-launchisabout old menfinding
out they are not so old after all.

But...
But, whatif you'rereally old, orcrippled,
or have no arms, or no legs, or can't
throw well at all? What then?
Next Month
(sigh) Alternative launching methods.
[ |

>

(T 1.

Png; 15



On The Air
With
Cornfed

i Fred Rettig
1778 5. Beltling Highway
Mobile, Alabama 366009
(205} 471-2507 (days)

“Flying Dog"
Well, another month has come and gone
and here [ am back in your face with a
story that will be hard to beat.

First, | would like to lay the ground
work by addressing the picture. From
left torightis Mr. Rusty Rood, his daugh-
ter is in front. (Rusty is how this story
came about, so [ won't describe him at
this time,)

MNow the next one is Robert Lawson,
Robert is a Psychologist. [ wonder about
him. One day we were out flying. 1was
laid out in my lawn chalr and Bobert
pulled his chair up behind mine and
started asking questions about my child-
hood. That seemed okay with me. [ was
answering him. Then, | answered a ques-
tion with a question and waited for an
answer, No answer.., | turned around
only to find Robert waltking off with his
hands in the air shaking his head. You
don’t suppose he was psychoanalyzing
me, do you?

Nextinthe photeis Walt Frickie, Now,
Walt has been involved with models for-
ever. Ome man told me that Walt in-
vented balsa wood...

To Walt's right is Cliff Williams. Cliff
rebuilds transmissions as a trade. One
day I'll tell you about the time he rigged
up a transmission loa winch and pesled
the skins off the plane.

Next is "Colonel” Asher Carmichael,
best model builder this side of the Mis-
sissippi. After seeinghis planes, itmakes
me want to fly my trash at night. As |
understand it, Creat Granddad
Carmichael was a Colonel in the warand
left numerous relics, photos, and stories
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that have grown more colorful witheach
generation. Ierhaps that is why the fly-
ing field scems to cause “Colonel”
Carmichael to go into some kind of fan-
tasy aboutbeing abig shot pilatin World
War [.

Mext to the “Colonel” is Dr, Jim
Johnson, He flies the Duek, 100", They
tell me he is one of its designers.

Lastofall is Charlie Waller. His flying
has been off a bit lately...

The planein the picture is a scale SB 10
that belongs to Rusty. His flying skills,
by the way, are second to none.

Woell, as you can tell, | fly with a color-
ful group of folks,

Now, for the yarn...

There we were, setting up for the day,
when up drove Cliff. Now, Cliff has one
of them little yapping, big eared dogs
about three pounds soaking wet, And,
like all dogs, they seem to find someone
they don’t like, and Cliff's dog just flat
outdid notlike Rusty. Healways rapped
on the window and provoked the dog
every time he walked by the car. Well,
the day was going fine, Rusty had flown
about everything he had brought. [had
just landed from one of those long, neck-
aching flights of about 1.45 seconds, |
turned everything off and noticed all the
guys standing up to the winch. Rusty
was doing a roll off launch, Man, it was
pretty! Hetopped off at what looked like
about 600 feet, That lucky dog popped
right intoa hat sucker. He was flat check-
ingout. The Big 10 looked like a gnat up
there. This plane hasa 16 fool wing span,
s0 who khows how high it was, Every-
body was standing around looking up.
They looked like hog callers at a hog
calling contest. I hollered out, “Let me
fly, Rusty.” He =aid, “Are you crazy?
Are you out of your mind?” I replied, "I
don’tknow. Ask Robert...” Nobody, but
nobody, flies the Big 10. Well, | didn't
ask, again,

I looked over at Cliff. “How about a
cold drink?” “Sounds good,” he replied.
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“Let me get “um out of the car,” [ guess
I broke Rusty’s concentration. When |
looked back to the heavens it looked as if
it was time to start planning a landing
pattern. That's when a perfectly good
day began to tum pretty sour.

You can’t blame Cliff. T guess if |
hadn't asked for a cold drnk, all would
have gone well, but when Cliff opened
the cardoor, Fluffy, hisdog, bolted outof
the car and made a bee line for Rusty,
Barking and growling, he ran right over
to him and latched onto thebottom of his
pants leg. That dog was locked on likea
snapping turtle. Rusty could not shake
him.. You should havessen Rusty's eyes.
Hewould lookat the dog, then the plane,
then back at the dog again. We all knew
that it was time to land Big 10, but with
Fluffy about to trip Rusty, no one knew
what to do. Cliff was yelling at Fluffy,
the “Colonel” was running in a crcle
hollering, “We're all being attacked!”
Robert jumped up and just flal ouwt
slapped the "Colonel”. Then... silence
came over the field.

What to do?! A light must have come
omin Rusty'shead. Seeing he wasan All-
American football player in high school,
he just stepped forward with his free leg
and locked it. Then, he just boot kicked

poor ol’ Fluffy into flight! | guess hewent
up toabout 35 feet. Asthedog crested, it
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big ears opened as if to slow himself
down, and it did! He could nat have
timed it any better, That dog must have
hit the biggest thermal of theday! Fluffy
roseand rose ‘til he wasslap out of sight.
As for Cliff, he posted pictures of Flully
on telephone poles and ran ads in the
paper. He never found Fluffy. Poor
Cliff...

Ol yeah, Rusty and the restof us were
inutter amazement when this happened.
Rusty just quit flying his plane. Big 10
crashed. Yep, tore it up. It looked like a
pile of trash. It was not pretty, at all.

All we could do was console Rusty
and Cliff. Charlie wasin the background
mumbling, "I wish that was the only
problem Lhad.”

What a day it was!

Well, by now ya'll know that I blew a
little smoke at you, and that ian't really
how Rusty lost his plane. 1 feel bad, 'l
try to tell the truth, Rusty was flying the
plane when someone turned on their
radio on his channel. All I'm really try-
ing to do is drive a point home about
flying at the field with your friends.
Please make sure that everyona knows
your frequency. Before you fly, holler
out your number and listen for a reply.
Too many times youor a friend may lose
a plane because of this prablem.
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By the way, since I'm telling the truth
now, Uliff's dog’s name is not Fluify! It
is L.D. (Little Dog). That dog is anything
butlittle! Heis so fat he can’t even jump.
Yeah, even Rusty would have had a hard
time launching 1.0,

Signing Off,
Cornfed

P.S. Don't forget: Love your dog, and
SAY your prayers,

ATTENTION: Ed Slegers of New Jersey,
I'm sorry about not including the check
in the envelope. Will you cut the stamp
offand returnit? Then I'll be able to put
the check in the mail to you, Aint no
sense in wasting another stamp, again!

The Effect of Model Size

on Flight Performance
--A Question by Alan Mayhew,
Australia
wAn Answer by Lee Murray
Appleton, Wisconsin
(In the September issue of RCSD, page
28, Lee Murray wrote about “Compari-
son of Model Sailplane Flight Times by
Class”; Part I on this subject was in-
cluded in the October issue, page 37,
“Bailplane Flight Times as a Function of
Launch Metheds, Wind Speed and Time
of Year”. Lee's first article generated a
letter from Alan Mayhew, Australia, to
Lee Murray, and Lee in turn responded,
We would like to share Alan's question
and Lee’s response.)
A Question from Alan

[ bet you don't get a lot of letters from
Balil As you can see, I'm in holiday in
Balibutlivein Australia. ] have just read
yourarticlein RCSD magazine and your
comparison of gliders was a timely one.
Some friends of mine and [ were contem-
plating this very topic.

We are keen on competition flying and
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are using the curren! construction tech-
niques (vacuum bagging glass on hlue
foam, carbon fiber spars, ete). 1 notice
that the vast majority of unlimited glid-
ersavailableon theUSmarket (e g., Ther-
mal Eagle, Saturn) secem to be limited to
around 115" span and 10 - 11 oz./in.2
unballasted (with the exception of Frank
Westan's Magic).

My question is simple. Why is the trend
to limit the span to 115”7

With current building methods it is quite
possible to build to 140" and (have) the
same wing loadings, and an unballasted
weight of 85 0z. Even in light winds, as
this weight launches on a winch, arc
excellent, From ourexperience, it's when
you getup to 100 -120 oz, that light wind
launches become a problem.

If you would care to give me your
thoughts, we would appreciateit. [guess
the answers may become obvious at the
World Soaring Jamboree next year.
Cheers from Down Under,
Alan Mayhew

Lee Murray's Response
Thanks for your kind comments on my
RCED article on the effect of model size
on Night performance. | have received a
call or two about It and now your letter
from Bali which makes me feel as if my
time was well spent in writing the article,
The second article will discuss launch
methods, weather conditions, and time
of year effacts, The second article was
more interesting for me since the out-
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come was, in part, unknown and still
leaves plenty of room for a challenge,

I have taken a few days to consider your
question “Why do so many American
unlimited class models end up at a 115
inch span?”, Lean think of a few factors
which tend to lUmit the size but don’t
really indicate why the American "high
performance” models aren'ta little larger.

Thelarger XC ships that L have flown, fly
very well but suffer from several factors
[ will mention since (o some degree the
factors would alsoapply to larger unlim-
ited class high performance ships:
= S5IZE vs WING LOADING &
WEIGHT LIMITS The FAI limit for
model weightis5 Kg (17602.). My 173
inch span Constellation is up at thal
maximum weightbutitactuallyiskind
of light for X-Country work. Perhaps
cutting off some wing would get the
loading up to about 16 oz. /ft= where |
am told it flies best. Larger models
require higher wing loadings for opti-
mum performance. At 16 oz /sq ft the
mode] with maximum weight and a
12" average chord would have a span
of 132", (Sull seems workable here.)

- WEICHT vs WINCH POWER An-
other factor is that the mass of the
model increases with the cube of the
span. The launching requirements for
energy, and launch line strength, in-
crease quickly with size. Most F3B
guys recognize that requirement and
used bigger motors and bigger planes
until lirnits were placed on the metors.
Then it was back to smallerand lighter
models,

- DIFFICULTY in LAUNCHING Af-
ter several crashes in trying to launch
an XC model by myself, Tnow only try
it with a second person running with
the model until it has flight speed.
Perhaps launching a larger model just
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doesn’t feel as secure, [ wouldn't con-
siderlaunching alarge XC model down
wind. [ would launch my smaller
models down wind knowing that the
winch speed will get the model to fly-
ingspeed quickly, especially if [ stretch
the line a little.

-EFFICIENCY in CONTROL Turning
radius increases with the wingspan.
The inboard wing air speed decreases
intight turns so you can’tburn as ﬁghﬂy
with the larger models. The momen-
tum is also greater making the model
slower to respond to corrections. |
have seen two XC models damaged
with pitch instability problems close
to the ground,

-SPOTLANDING PRECISION Land-
ing accuracy isthe last factor that Twill
speculate on, With the Constellation,
[ can't seem to control the rate of sink
close to the ground like [can a smaller
mudel, [ean dropthe faps toabout 50
degress but the model wants to foal
when it's next to the ground.

Allin all you can see that I don’t have a
good answer about why Americansdon’l
fly 130" span models. | have been sur-
prised at how well the heavier unlimited
class models such as the Synergy and
Legend fly compared to standard class
modelsand conventional unlimited mod-
els. Lots of progress has been made in
wing section design and with wing plat-
form optimization in the last ten years.
Perhaps it's only a matter of time before
modelers start testing larger wingspans.
I suppose that [ should play with PC-
Soar to see if there is some performance
optmum inspan. |didn’t scem to find it
intherangeof models I flew. Perhapsthe
answer is simple - How about cost? Does
the cost of the model increase with the
cube of the span? If so the larger models
might cost significantly more, W
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" Ridge Writer

‘ wby Wil Byers

RT. 4 Box 9544, W, Richland, Washingtan
98352, (509) 627-5224 (7:00 PM - 10:00
PM weskdays, after 9:00 AM weekends)

Scale Check-Ride
A painless transition
to scale glider flying
wdry Bill Liscomb
Carlsbad, California

The first time a medeler fies his new
quarter-scale shipisusually a moment of
truth. Do the pilating skills ofthe builder /
flier match the investment of time and
money in the new aircraft? | have scen
one or two relatively inexperienced pi-
lots try their hands at these large and fast
birds with predictable results. | have
also seen serivus pilots get a handle on
scale ships with less thana years’ experi-
ence flying R/C. What really matters
here is the quality of experience, not the
quantity of experience. | recommend
thata pilot be proficient flying fast, clean
aileron /rudder/ elevator models, | have
helped quite a few pilots transition to
scale, and in this article | will cover most
of the points given in the field regarding
take-off, flying and landing. Mentally
rehearse all phases of your flight before
actually flying. Large, scale gliders are
fast and cover a lot of ground quickly
and you will need lo stay ahead of it
mentally, What | present here is not the
only way, but what has worked for me
over the years. | encourage you to try
something new or different if what [
present here doesn’t seem appropriate
for your situation. Potentially, large glid-
ers can cause serious injury, and caution
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must be exercised by the pilot atall times,
especially when the model is in close
proximity to people or their property.
Please be careful and responsible. Safe
flying is no accident.
Launching
Slopes

The luckiest of all future scale pilots fly
their models on slopes. 1 feel this type of
Taunch is far less (raumatic for a first
flight than a launch on a winch, First,
double<check control throws and direc-
tions, CC the model and eye-ball all sur-
faces for unwanted warps. Launchinga
big glider on a slope is basically a stall
recavery mancuver. The glider needs to
be pointing dircctly into the wind and
the nose about 5 degrees below level,
Mose too high and tip-stall is next, too
low and a very short flight.

The first variation of launching is to
have the launcher back up about thirty
feet from the edge of the slope and run
flat out with the model tloward the edge,
Al the last moment the runner throws
the model and puts on the brakes to
avoid a messy demise. | always fear for
both medel and launcher during this
type of launch, Especially if it is me
launching on a large, sheer cliff. | have
almost lost my plancand myself running
full-tilt with both hands full of toy air-
plane and controls at Torrey Pines,

Plan Bis to stand calmly at the edge of
the cliff and point the model into the
wind. This keeps the wings level. Next,
Feel the lift change as the angle of attack
varies from zero degrees. Lower the
nose several degrees from level and give
the model a firm but smooth push down
and away. Toohard a push can cause the
wings o move away from the fuse if the
wingsare held on with wing blades, and
has been known to cause batteries and
ballasttorelocate themselves at this criti-
cal lime. Again, think of the launch as a
stall recovery, Atlaunch, the glider needs
arelatively low angle of attack and some
inertia. The model should be trimmed
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for best L/D speed and will take any-
where from 20-100 feet of harizontal dis-
tance to get up to speed, depending on
the strength of the wind and the weight
of the model. An eight-pound moedel in
15 mph of wind will literally jump out of
your hand, and a filteen pound model in
Hmph of wind will cover about 50-75 foet
or more before it comes back up to eye-
level, The first method might be prefer-
ableisona shallow slope with littlear no
wind, or a short bungee could also work.

Watching people launch both ways
at Torrey Pines, it is hard to sce any
difference in the glider’s airspeed at the
moment it leaves the launcher’s hand.
With a neck-strap or a transmitter tray,
the brave pilot can launch his own ship.
Be sure, if you are getting help, that your
helperis a competent R/C pilot, and has
been carefully instructed in what to do!

Winch

The flying characteristics of scale models
are very similar to their full-scale coun-
terparts, and | find that my full-scale
training applies to the models. In winch
launching, thereare three phases; 1) take-
off and acceteration, 2) rotation and climb,
3 round-off and release. Due to the
weight of these models, a rise-off-ground
take-off 15 recommended. [ have seen
people hand-launch 1/4 scale ships and
all goes well until the model leaves the
launchers hand. The model goes about
three feet forward, then drops its tail and
mushes along nose-high for a few feet
before really flying. I almost can't
watch., A ROC take-off will certainly
cost a few feet of altitude at release, but
the model is in less jeopardy for phase
one. Make sure the winch you are going
to use can easily snap the wings off
smaller, lesser models. | use a Rohm
winch, and it has easily pulled up 1/3
scale gliders. Follow the instructions for
placement of the tow hook on the glider,
If the glider came with German instric-
tion or none at all, a good place to start
with hook placementis half-way between
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the wing poiner and the leading edge of
the wing on the bottom of the fuselage.
The distance the hook is below the wing
(and also below the center of mass) will
cause the glider to pitch up more than
youare used lo ona glider with a skinny
fuselage, so don’t put the tow hook too
far aft. TF your glider sports a retractable
gear, this advice presentsa problem, The
gear is right where you want to put the
hook, Twosolutions, First, install a tow
hook about half-way up each side of the
fuise or under the wing and use a bridle.
This works OK, but the bridle and two
hooks seem like and invitation to that
dreaded optimist, Murphy. It'salsocasy
to loseor forget a bridle. Second fx; drill
and tap a holein the mounting footof the
retract, at least hall a tow ring diameter
outboard of the apen gear door, and
lock-nutthe hook from inside. The hook
15 off center, and will initially yaw the
plider slightly until flying speed is
reached. | usually point the nose of the
glider about five degrees towards the
side the hook is on and most people are
surprised to see the glider has this sctup
after they have seen it launch, | usually
retract the gear on the way up to keep the
doors clear, but it is not necessary to do
s0.
Tall grass and weeds are the death of
big glidersin flatland flying. Thesemod-
els My like their full-size counterparts so
why not use a runway? [ dream about
taking off and landing on sod farms.
With a retract a streel or other smooth,
paved surface is purfud, traffic permit-
ting., Before we put the low-ring on the
hook, there are two more things to con-
sider. We can cither have someone level
the wings with no tension on the winch
ling, or our helper can hold the front of
the vertical fin (hopefully from behind)
while the brave pilot stomps the winch
gas and intrepid helper lets go after suf-
ficient line tension isachieved. Each way
has its’ benefils and problems,

Let me tell you about two launches
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have had. The first was one of my first
ROG scale launches. Another memberof
the local glider club was holding the fin
and leveling the wings of the glider. My
plan was to have him let go when he felt
about 5-10 lbs of tension, then | would
keep the winch full-on until the ship was
safely 75 feetin the air. Tmashed the foot-
switch and waited. To my surprise, the
winch was slowing down and the glider
was still being restrained. The winch
stalled and 1 took my foot off the switch,
[ was sure that my helper knew he miss-
j.udﬁed his release tension and wouldn't
let go until we relieved line tension and
started again, Asllifted my head toloak
at the twurn-around, a streak of white
rocketed away from my helper. Sur-
prised, Thit the switch but it was too late.
‘The line-stretch took the model about 75
feat in the air, and the winch could not
catch up withtheglider. The glider came
off the tow hook. So, there was the
glider, dead in the water, nose straight
up less than fifty feet above the pave-
ment. I flipped off my elevator dual-rate
and cleared the asphalt with two feet to
spare. One of the guys there knew CPR
and | was OK again in no time. So that
wasthe worst-case-scenario for that tech-
nigue. This style is helpful if you don’t
have a runway, or if there is wing-tip
level grass, crosswind or any combina-
tion of things. Some pilots prefer to
launch this way exclusively.

Theother way todoitisto start withno
linetension atall. If thereisany wind the
wings can be leveled with the ailerons,
A soda can or a helper can also level the
wings for you. Just be very explicit in
instn.l:tins your helper to merely level
the wings, not to hold or otherwise re-
strain the craft. That's another story. |
launch my models this way to avoid a
communication-based disaster ("I
thought you said thet much tension!™).
But it also did in an old favorite ship. |
was flying in the mountain meadows at
an altitude of over five-thousand feel,
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I'm used to flying at sea-level, and after
making the appropriate nose-down trim
carrection, my friend and Haunched sev-
wral times using thetension method, The
grass wasabout6-10inches high, and the
runway was a plastic tarp bwelve-feet
long. Twanted some video tape, and my
friend was to shoot tape while | did a
solo, no tension launch. Just as [ hit the
winch throttle, the wind shifted from the
model’s nose to quartering off its’ right.
It was too late to do anything but watch
as the left wing tip never left the ground
and the rest of the glider pivoted around
said tip. It landed upside down, right
wing tip frst. Big models leave a protty
good debris field when they go in at a
shallowangle, The point hereisto evalu-
ate your field, ghider, friends, conditions
and decide which style suits you best,

The first phase in the winch launch is
thetake-offand acceleration. With wings
level and a some down elevator, firmly
squash the go-pedal with your favorite
foot. The object is to let the model take-
off. Keep the angle-of-attack low and
build up a healthy amount of speed. Do
not climb out steeply from the start. The
moment arm of the tow hook, beneath
the center of mass, will try Lo pop the
nose up if you let the model fly itself at
this peint. Keep the climb shallow until
the model is about fifty to seventy-five
feet in the air. Do not pulse the winch
until the glider is al least al this point.

Taentertheclimb phaseof the launch,
relax the downelevatorand let the glider
climb, Lusually letthe wingstellme how
much winch o use by watching to see if
they flex, A little is OK, and 1 have
launched successfully without any flex,
Please do not use the winch to break the
wings now, With a forward hook loca-
tion some up elevator may be needed.
Too fastisbetter than toa slow, Afteryou
have done several launches, and are at
the point where you have remembered
to breathe while launching, you can start
lo get a feel for the hook placement,
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The third phase is the round off and
release, Most scale ships are not stressed
to take aggressive zoom launches. Tusu-
ally stop the winch and let the glider fly
wtf the hook at this time. Gentle zooms
are OK, but watch the flex of the wings.
Full-scale ships don’t do zoomie winch
launches. Onthewinch luse# 18 braded
nylon line and a stout FI5 type hook on
the glider witha lock nuton the inside of

the fuselage.
Flying

Mow that we have survived the launch,
weare faced withanother dilemma, How
do we achually fly this thing so that we
look good (very important) and get the
most performance from it? Speeds to fly
arethe answer, just like in full scale glid-
ers. Many people are initially startled al
the tip-stalling tendencies of these big
birds, Washout is not the answer to the
dreaded tip stall, airspeed management
is. One of my 1/4 scale gliders has a 24
vz, wing loading and looses 100 feet for
every turninaspin. My first clue that the
glider has fully stalled in a turn is that it
is inverted! The solution-] don't stall it.
Most scale ships are much more docile
than a racer, and the stall can be antici-
pated as the shipbecomes familiar, These
gliders have a higher wing loading and
are very clean, With their high-aspect-
ratio wings, they accelerate oy slow with
small changes in angle-of-attack. Subtle
changes can result in a stall or a high-
pitched whistle that can be heard on the
ground caused by lots of airspeed.

Om the first flight do not be scared of
the model. Wring itoutand get a feel for
it. Loop, spin, stall and roll it. At least
open and clase the spoilers to see if and
how much they affect the glider at differ-
ent speeds. Do the same with the flaps,
but not at high speeds. Dive the glider
with the trim in different positions to see
how it accelerates and recovers from
dives,

The speeds we want to trim to are; 1.)
minimum sink and 2)best glide (max L/
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D). In a aercbatic slope ship, we want
neutral or near-neutral pitch trim. Ina
large ship, an aft cg-neutral trim condi-
tion makes thermaling or flying between
thermals more of a challenge. Itis harder
to keepthe glider at thedesired speed. In
some scale gliders spin recovery could
be non-existent with the CC loo far aft, |
personally prefer my planes to beslightly
nose heavy, because the speed of the
glider can be perceived as slower than
trim speed if It is diving, and faster than
trim speed if it is ballooning. The speeds-
to-fly for the glider are set in the foliow-
ing mannerafterthecg and incidenceare
dialed in, These are pretty general, and
will vary with different amounts of el-
evatorsensitivity and throw, ete. Gradu-
ally slow the model down and feed inup
trim slowly, and fly it as slow as you can,
on the edge of a stall. Tadd four or five
clicks of down trim from this position
and the glideris at minimum sink speed.
Some models with thin airfoils and for
high loading will fly better slightly faster.
About six more clicks of down trim re-
sultsin best glide speed, which should be
about -7 mph faster than min. sink speed,
| adjust the linkages or software so that
the best glide occurs with the trim in the
middle, and that's where the trim is for
launch and landing. Additional down
trim is for high-speed and aerobatics.
Most newcomers to scale gliders tend to
fly them way too fast. Practice slow
flight until youare accustomed the mod-
el feel in this end of the envelope, [f |
don't experience several incipient stalls
when thermaling, I know I'm flying too
fast, and my sink rate will suffer accord-
ingly. Models that are trimmed at sea
level are tail heavy at higher altitudes, so
add weight Lo the nose and down trim as
required.

Thermaling is where [ turn off the cou-
pling. Some pilots are content to leave it
onall thetime while flying scale ships. In
the cackpit of a full-scale glass ship, the
first thing the pilot does when a thermal
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is sensed ik to straighten out the leg cor-
responding to the direction of the de-
sired turn, The ailerons are always more
powerful than the rudder, and the rud-
der is given a head start. This is not as
important in the model, probably be-
cause we can't see the yaw string point
the wreng way and the tail feathers are
bigger. When we closely watch a scale
model thermal with the rudder and aile-
rons coupled, we can se¢ that it 5 ina
slip. The inner wing tip is leading the
race and the nose is pointed outside of
the circle the craft is scribing in the air.
Hereis what is happening, Astheglider
banks, theouter wing is going faster than
the inner wing and gencrates more lift,
Overbanking occurs, and to keep the
bank angle constant, the pilot applies
aileron opposite to the direction of turn,
The rudder, coupled to the aileron, is
also deflected against the turn and yaws
the nose away from the intended Might
path. Thishappens te modelsas thespan
approaches the three meter ballpark.

It is now time for the left thumb o
become educated. To co-ordinate the
turn properly once thedesired bankangle
is established, the ailerons must be high-
sided, or in a left turn, a tiny amount of
right aileron is needed (o keep the wings
from overbanking and maintain a con-
stant bank angle. The left thumb must
apply rudder into (left) the turn to keep
the nose pointed the direction the air-
frame is traveling. It isaconstantly vary-
ing dance of the two sticks, as things like
turbulence and airspeed will upsct the
delicate balance the pilot has achieved,
Onee you have mastered the technique
of cross-controlling, you will never fly
thermals coupled again, When first learn-
ing how to do this, make sure not to let
the wrong thumb take the lead when
landing! Flying at high specds, orin a
straight line over some distance, it is
eagier to fly with the controls coupled,

Most scale gliders use relatively thick
airfoils with a healthy dose of camber,
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such as the Quabeck 3/14, which has
three percent camber and is fourteen
purcent thick, Thisisa lot of camber and
thicknesseompared toa FaBairfoil, When
thermaling a model with a similar airfoil
and flaps, the only benefit from using
them in the positive mode is a smaller
diameter turning radius, Thisisaffsctby
more drag (the Cd rises faster than the C1
in this situation) and a higher sink rate.
Along with this goes increased adverse
yaw, Flaps are great reflexed for high
speed flying. When used for landing,
flaps greatly reduce the touchdown
speeds and required space. A German
manufactureroncebragged thathecould
stall any winch hy launching with the
faps down, [ do not use the flaps when
launching. Cme full-scale repair facility |
talked with said most of the ships they
repairare the Standard Class un-flapped
ships, because without flaps their land-
ing speeds are much higher,
Landing

Mow is the ime to be way ahead of the
planementally. Atbothridgeand winch
flying sites, | am mentally ready for the
landing procedure when the maodel is
250-300" above ground level, [ decide
befare [ Hy if | am going to use a left or
right hand pattern. This is often decided
forme by things such as trees, buildings,
or other obstructions and hazards.

I've already walked my body to the
landingarea and liketo havea second set
of eyes to help me spot traffic. [ preferto
land the model like a real aireraft with a
downwind leg, base leg and final. Before
entering downwind, [ trim the model to
best L/T3 speed and add an extra click of
downtrim if it is very windy, The extra
speed will help themodel punch through
any turbulence, wind gradient or pesky
hand launch gliders in the pattern. Be
careful not to get the model going too fast
in the pattern. Too much speed is not
Necessary and will make your job more
difficalt. If the glider is too low at any
time, simply clean it up and you are
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already at the best speed to fly to cover
ground, | usually enter the downwind
leg at a 45 degree angle and mentally
label a prominent landmark as the 1T
(initial point). When [ hit the [’ at about
one hundred feet the checklist is as fol-
lows;

T traffic - hopefully none, be alert
and use a spoller
wind - direction and velocity
airspeed - best L/D and add for
wind. Flaps down and re-trim now
runway - is it clear?
gear down and locked
spoilers - check for proper opera-
tion
1 usually stand ak the upwind end of the
runway with my spatter’s head on a
swivel, If something isn't right at the I,
[ have the altitude and speed to go back
to the ridge or the house thermal. When
it's not soarable, this is where | dream
about the retractable power unit. Asthe
model enters the downwind leg, Tlike to
have it slightly upwind of me, at ap-
pmximata]y 100° agl, 530-75" off the
centerline of the runway so I can make
gentle turns in the pattern. If the model
doesn’t have flaps I use about one-third
to half spailers throughout the pattern. |
can increase or decrease the rate of de-
cent this way. At the beginning of the
downwind leg the model is about 30
degrees up from what | perceive as eye
level., As the model flies the dewnwind
leg, this angle will decrease slightly. Llet
the model pass the desired touchdown
pointand continue on for another 75-100
feet downwind before turning onto the
base leg. Keep thebankangle around 30
degrees,  With too much altitude or in
dead air the pattern is enlarged, With
less altitude or lots of wind the pattern is
smaller. Anticipate lining up with the
runway and turn final, The glide path
control adjustments should be subtleand
smooth. When the model turns final |
add a little down elevator and bring the
model over the threshold (end of run-
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way}. The mostcommon problem [seeat
this point is pilots are used to pulling the
nose up at this point and slowing the
glider down. With a scale ship, a stall
and spin entry are imminent with this
miethod. KEEP the speed up and level off
one foot (127 or less above the ground.
Yt can add full spoilers at this point
and let the glider seltle back toearth and
touchdown smeothly. Some models will
pitchdown whenthe spollersareopened
and balloon up when they are closed.
COther models have very little pitch
change with spoiler operation.  Learn
how your glider reacts to spoiler opera-
tion before entering the pattern, Keep it
flying until touchdown. Fly it onte the
ground, smoothly. You can stop it in
mid-air but it won't taxi very well. The
ideal landing is tail wheel touching a
fraction of a second before the main, For
the roll out, keep the glider on the run-
way using the rudder for directional con-
trol and keep the wings level with the
ailerons (Remember the easy uncoupled
thermaling lesson?).

Mudels with flaps land a little differ-
ently, With the flaps and ailerons in the
crow mode, the spoilers can be used to
fine tune the descent or make it stecper
for short ficld landings. When program-
ming the crow into the glider, get the
flaps down as far as possible, but only
reflex the ailerons three degrees to make
sure you have plenty of roll control for
the landing. Keep the nose DOWN to
maintain airspeed with all that draggy
stuff hanging off the glider. Speed will
bleed off quickly if the nose comes up.
Do not raise the flaps with the glider
close to the ground, Without flaps, the
glider flies faster and it will use altitude
o generate airspeed, o 1 don't recom-
mend raising the flaps once the glider is
below fifty feet agl,

[f you are using a retractable landing
gear it does not need a wheel brake, A
hrake tends to bring the glider to a stop
with the tail in the air. | do nol use a

Page 258



wheel brake and can consistently stop
the glider where | want it to. Anexcep-
tion would be a downhill, paved run-
way. Full-scale training teaches up-hill,
downwind landing in this situation. A
full-scale glider loses only a few points of
L/D with the gear down, and I cannot
perceive any difference in the perfor-
mance of my models with gear upor gear
down, If you getintoa sticky situation in
the landing pattern, don't worry about
the draggy gear (notl), keep flying the
ghder. Deal with the gear later. Keep
your priorities straight.

Seale gliders are beautiful and majes-
tic. [ believe that scale ships are among
the highest performing B/C gliders in
existence. They can be intimidaling at
first, butonce fearsarereplaced by knowl-
edge, the rewards are greal. You can
slope svar, winch, aerotow, fly cross-
couniry, and even win thermal contests
with scale ships. Plus they are simply
beautiful to look at. Thope you will come
o enjoy your scale ship as much as |
have.

Many happy landings! B

Infinity 600A & 660

Comparisons
..by Steve Savoie
Gorham, Maine

The Infinity 660 is finally here and I've
just received a copy of its operating
manual from one of the DownEast Soar-
ing Club members. In fact, two club
members purchased Infinity 6608 at the
recent WRAM show. The 860 has three
basic aircraft types: Helo, Airplane and
Sailplane. This article will compare the
Sailplane program of the 660 to the ge-
neric program of the 600A. The radio
shares the same comfortable case as the
600A and 1000. I'N try to remain non-
bias in this article, even though ['ve
owned a 6004 since December 91.

Now let's clarify a few of these similari-
ties, The [nfintties can run trainer cords
only to other Infinities. The elevon fune-
tion is used for flying wing and delta
wing servo mixing; the servo centering
feature is used to center servos electroni-
cally instead of adjusting linkages. Dala
reset is used to clear the custom settings
that are programmed into a particular
planeso that a new plane can be entered,
like a big eraser. Failsafe is a PCM fune-
tion that will re-position control surface
setting in case of loss /interference of the
radio signal (e.g., slight up elevator and
right rudder). Failsafe can also hold the
last commands received by the receiver,
if desired. End point adjustiment elec-
tronically limits the end travel of the
servo instead of adjusting linkages.

The 600A and 660 have many similarities such as:
Dual Rates Switch Assignability 4 Plane Memory
Trainer Mode  Mode lor 11 Data Reset
V Tail Servo Ailerons Elevon
PCM or FM Servo Reversing Failsafe [FCM]

Crow Servo Centering End Pt Adj
Flaperan Camber Control Spoileron
Aileron Differential
|Mixers]
Flap>Elevator  Aileron*Rudder Flap+ Aileron
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Flaperon and Spoileron mixing lowers/
raises both ailerons to control lift and
braking effect while still affording bank-
ing control.

The 660 has many features for helos
and powered aircraft that are outsidethe
scopeof thisarticle, When setting upthe
660 one must first select the aireralt type:
helo, airplane {powered), or glider. From
that point, specialized menus prompt
the operator for required information.
The initial screen display (2 line) gives
aircraft type, model name, total time
counter, stopwatch, and valtage, The
next six menus are brought up by press-
ing the edil butlon, one of six buttons to
the right of the LCD display. The stop-
watch timer can be activated by an as-
signable switch to count down and will
sonind one second beeps the last 10 sec-
vnels of the designated time. The same
timer can also be used to count up if
desired. Another timer i1s a duration
timer that can be used to measure the
total time the transmitter is on. It does
not reset when the transmitter is turned
on or off and must be manually reset, for
example, after a charge.

The second menu contains settings for
servocentering, elevator presets (2), dual
rates (2), spoiler=elevator mix, and
gear=elevator mix. A unique feature
with the two elevator presets is that they
can beadjusted (in flight) by rotating the
two knoebs on the face of the transmitter
or presel with the knobs deactivated.
The presets are selected through assign-
able switches. The spoiler-+-elevator
mixer can also be used to mix flaps to
elevator by assigning a negative mix. For
example, if the elevator is programmed
to 15% (up) for spoilers, just program the
elevator for -15% down clevator for a
plane with flaps instead of spoilers. The
last mixer in this menu is the
gear-—elevator mixer which can be used
to mix the elevator up or down with the
deployment of landing gear, or upon

activation of a motor controller for
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electrics.  |f neither is used, this mixer
could be used as a,third clovator preset
since the transmitter doesn't know if a
servo or controller is plugged into the
receiver,

The next menu continues with more
mixing. Spoiler~left aileron and
spoiler=right aileron are used to estab-
lish crow or camber mixing when flaps
areused. Mixing theaileronsin the same
direction as flaps allows the entire trail-
ing edge to be reflexed for speed orcam-
bered down for additional lift. Revers-
ing the mix ratio will drop the flaps and
tip the aflerons wp (crow). The next mix
is aileron-+rudder which slaves the rud-
der to the aileron, but still allows the
rudder to be independently controlled
by the left stick. This is followed by
aileron differential which is the ratio of
upward deflection of the ailerons to the
downward deflection. The last function
in this menu is trim memory and works
to save the trim tab adjustments made
during flight and then updates servo
centering to all or selected servos, This
then allows the trim tabs to be placed
back in their centered position, Thisisa
very uscful time saving feature that all
computer radios should have,

The functions in this next menu are
very straight forward and address the V
tail option, model selection for selecting
which plane to lead into the program,
servo end point adjustment, servo re-
versing, switch assignment, and gear/
motor adjustments. Thirteen ditferent
funections can be custom assigned to the
twelve transmitter switches by the op-
crator and more than one finction can be
assigned to each switch, The gear/mo-
tor function is used to set the servo posi-
tions for gear up and gear down, or mo-
tor off /on settings when a separate mo-
tor controller is used.

This next menu functions are for alter-
nate setup, timer set, aircraft type, data-
copy and data-sel. The alternate set-up
function gives the pilot theability to load
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another aircraft program into the trans-
mitter by the flip of a switch while flying.
This option can be used to experiment
with different settings for mixes, trims
and options, For example, if the alter-
nate set-up has no aileron differential,
the plane can be flown Lo a safe altitude
on the original program; flip the switch
to "alt” and the pilot can try out fiying
with no differential. One note, all other
settings such as servo reversing, travel,
serve options and mixers must be set
within acceptable hmits; just imagine if
the elevator servo were reversed from
one set-up to the other, The data copy
function allows one set-up to be copied
inte» another. This then allows for indi-
vidual settings to be adjusted for experi-
mentation with the alternate function
previously described. The data reset on
the other hand will clear all scttings out
of a plane set-up.

The functions within the next meno
allow for modulation selection [ PPM or
PCMY, aircraft name, failsafe designa-
tion and LCD display contrast, The
failsale function is used for PCM receiv-
ers and designates whether the receiver
holds its last good radio input or shifts to
pre-designated servo positions during a
loss of radio signal or interference, The
PCM receiver is slightly larger than the
PPM[FM)| receiverand requiresa special
three wire swilch harness to the battery.
The third wire maintains memory volt-
age to the receiver, even when switched
off, toretain the failsafe settings. The last
menu screen allows the operator to dis-
able theaudio beepwhichis heard when-
ever the programming buttons are de-
pressed, and the last feature allows for
the transmitter to be programmed for
either Mode 1 or Mode 2,

The 660 has several features that the
B00A does not have. These are the two
timers, two line screen, voltage display,
in flight adjustable elevator trim presels
(2), a dedicated gear+elovatar mixer,
trim memory, alternate set up, data-copy
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and LCLD display contrast adjustment,
The mostusefuol of these are the alternate
set-up and trim memory, The trim
memory 15 a nice time saving feature,
The alternate set-up can be used for the
same plane with two different set-ups,
une set-up for camber changing
(Map=+ailerun mixing) and the other for
eraw, Thecrow set-up would be selected
just before landing. Remember, by de-
sign the 660 can not be programmed to
camber changing and crow in the same
set-up. (There is a way however to do
this with the 600A through a switched
mixer with enly one set-up) The crow
configuration on both these transmitters
lacks a threshold, meaning that as soon
as you pull the flap stick, the ailerons
begin to tip up. The Vision and other
computer radios can be set Lo tip up the
aileronsonly omcethe flaps have reached
a pre-designated position, for example
700,

The 00A on the other hand has twao
completely assignable mixers with an
array of options that offera lot of creativ-
ity to the programmer (pilot). The radio
also has two enap roll programs that can
be manipulated to provide two elevator
presets. The flaps can be given a preset
launch position that by-passes the
flap-+=clevator mixer for launches, (Why
mix in down elevator fora launch.) One
of the pre-programmed mixers for the
B00A is an elevator =flap mixer that's
switch assignable. Just flip the switch
when you begin tocircleina thermal and
entire trailing edge (flaps and ailerons)
will lower via the mixer when up eleva-
tor is applied for a little added lift, The
compensating mixer can even be config-
ured for gear=elevator mixing just like
the 660,

Other items lacking in the 660 glider
set-up (helo and airplane have 1 comp.
mixer) which the 800A hasarea compen-
sating mixer and a bi-directional mixer:
both are completely assignable and the
bi-directional can beconfigured asacom-
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pensating mixed, Acompensatingmixer
hasa master+=slave relationship, suchas
when ailerons are mixing into the md-
der, but when the radder stick is given a
command it does not affect the ailerons.
The bi<directional mixer is always mix-
ing two channels into each other, similar
to a V tail mixer, The compensating
mixer has several mix options that can
select mixing for just one side, or the
other side of neutral, ortodrive the slave
inthe same direction whenever the mas-
ter is taken off neutral. This can be used
forsmall 2 channel slope ships by mixing
up elevator anytime the plane is banked
in either direction. The compensating
mixer can also be assigned to a switch,
On the previous example, the
alleron~elevator mixer can be deacti-
vated just prior to landing, or for acro-
batics.

These mixers can be assigned toany of
the six channels and can even be mixed
onto themselves, To achieve crow and
camber on the same set-up, all one needs
todois program thecompensation mixer
to reverse the direction the ailerons tip
when the flap stick is pulled down, With
the mixer off you get camber (flaps and
ailerons both tp down); then flip the
switch on landing approach and when
the flap stick is pulled down the ailerons
willtipupwhentheflapsdrop, allonone
set-up. The key to getting the most out of
the 6004 is your imagination through
the use of the mixers. One last thing,
elevator presets are possible with the
AOUA by hot gluing the snap roll switch
(rpring loaded) in the on position and
selecting either snap roll progl (sw#7),
oF snap roll pmg?_ {(swi#?), and assigming
nothing to switch #8 (Switches 7, 8 and
9 are a combination 3 position rocker
switch). Then set progl for up clevator
(say 3%) and prog2 for down elevator
{say -17). That'sit, just leavethe ailerons
and rudder set for 0%. During snap roll
both sticks are always active, Don't try
this with the 660 on the airplane set-up
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because both sticks are dead during snap
roll programs.

Waell that's it. | can go on and on with
different ways (o exploit the 600A
through its generic set-up, versatile mix-
ers,and options, By the way, pre Decem-
ber 1991 600A s should be fitted with the
sailplane modification that allows the
flapstick to directly feed into the flapand
aux channels to free up one mixer. This
isdone free of charge by Airtronics. (You
pay only shipping.) 5o, if you fly pow-
ered airplanes or a helo, and want the
bellsand whistles like trim memaory, Hm-
ers, and programming that is just a bit
more user friendly than the 6004, then
by the 6640,

But if vou fly only gliders, T would go
with the 800A for its versatile mixers.
Justlookback a few paragraphsand read
some of the things you can do with these
mixers, ﬂap preset, crow or camber ona
switch without using two plane set-ups,
and there are more; just use your imagi-
nation, the possibilities are infinite, @




Fixing Fiberglass Fuzzes
..by Graham Woods
Hertfordshire, England

The approach wasn't
right, so | decided to

go round once
again for another
approachand land-

ing; a touch down,

and the model
moved toward the
edge of the west face.
Suddenly, for no appar-
ent reason, up went one

wing and it smacked down hard. Luck-
ily, it hit wings level, but the fuzz was
almost snapped in hall. The wing fillets
became dislodged yet again, and the
tailplane dowels got bent, Other than
thal, the Concept escaped pretty lightly,
But how to mend the fuzz? | thought I'd
iry using the fuselage itself as a mandrel,

* Chez moi, dans atelicr, | parted the
front and rear halves of the fuselage
and removed the rudder cables. 1
fashioned a piece of foam to wedge
inside the two parts of the fuzz and
glued the two halves back together as
best | could with a 5 minute epoxy.

GRF slegves
140sm glnss/6Sgem Keviar | 40gsm gl

Join both Fuzz halves with 5 minute epoxy, wrap with polythene, create
two pieces of GRP using plies of glass cloth and epoxy resin,

e

When hardened, remove the pieces of GRP and cut them to fit inside the
broken fuselage starting from thickest part of fuzz. This ensures that pieces
fit snugly. Glue in place with a mixture of slow epoxy and thixotropic agent.
Fill, sand, and paint to finish. It goes without saying that all surfaces should
be roughened and smooth for the best possible fit and adhesive bond.

P
i

Page 30

R/C Soaring Digest

% Thenextstepwastowrap
a polythenesand wich bag
around thebreak and find
some odd pieces of glass
cloth, I've got all sorts of
pieces of fabric offeuts
and chose to use two lay-
ers of 140 gsm glass and
one ply of 65 gsm Keviar®
for the reinforcement, al-
though any glass cloth
would have done,

¢ Now, it was just a matler of cutling
the cloth pieces to sizeand slapping it
on withepoxy resin (carefully using a
heat gun to thin the resin), With one
half doene, another plastic bag was
used to prevent the second set of plies
from gluing toit. Same again. Slapit
on; wet it out.

# MNext day, when [ peeled it all off, [
had two pieces of GRP that fitted
nicely around the outside of the fuse,
Icut the fuselagein hall with theband
saw, removed the foam, and cut the
fitted pieces of soft, newly molded

GRP inside the fuzz. When ] had a
reasonable B (for the inside of the fuzz
15 1ok as smooth as the outside), T mixed
some Araldite 1927 epoxy with thixo-
trapic silica (Cab-0-5i1) to stiffen it
and stop it from running, and Hoined
the two halves of the fuzz back to-
gether binding them in place with
masking tape.

# Plastic padding, sanding and a layer
of two-pack paint made it as good as
new, Well, almost. Al L need to do
now is make a couple of heavy land-
ings to test my repair! W

Creating a Computer
Simulation of The Winch

Launch for RC Sailplanes

..oy John Hazel
Kalamaznoa, Michigan

2 Copyright 1993 by John Hazel - Per-
mission to reprintis granted toclub news-
letters,

Today, many compuler simulations are
available for analysis of RC gliders in
level flight. The programs combined with
wind tunnel data have contributed
greatly to our understanding of flight
performanceand unfortunately havealso
occasionally led us in erroneous direc-
tions in terms of design and construc-
tion. lam sure though that we have much
higher performing gliders today than we
would have had without computer analy-

sis. The following is a report on some of
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the resulls | have obtained from creating
a computer simulation of a glider being
towed by a typical contest winch, As
noted | have verified these results when
pussible first hand, I feel that the trends
in performance shown by this simula-
ticn are valid butdo net claim that some
specific configuration shown by the
muodel as being optimum actually is the
optimum in practice. Many variables are
involved in a towline launch and chang-
ing any one has effect an the results be it
on the computer or at the flying field.
That being said, let’s ook at the simula-
tion and some results.

The forces on an RC sailplane being
towed up by a winch can be represented
by the vector diagram given in figure #1.
Tf we make a few assumptions, translat-
ing thevector diagram into a mathemati-
cal model is fairly straightforward. Be-
fore wie do this though let’s look at these
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necessary assumptions and discuss the
effect they may have on how well the
actual launch is simulated, The first as-
sumption in this model is that the sail-
plane has already accelerated from the
releaseand s inarelatively steady climb,
The mathematically important part of
this assumption is that with a steady
climb the sum of all the vector forces in
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figure #1 is equal to cero. This docs not
mean that the sailplane is not moving, It
does mean that the forces are nearly bal-
anced and the force of acceleration is
simall enough to be ignored. The accel-
eration forces involved during the cimb-
ing pﬂrtinn of the launch are less than
ane percent of the lift and line tension
and therefore are indeed relatively insig-
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mificant. During the rotation to climb at
the baginningofthelaunchand the zoom
at the end of the launch the accelerabion
ismuchgrealer soourassumption makes
the current simulation invalid for these
parts of the launch,

The second mathematically important
assumption was to assume that the drag
force caused by the towline was in the
same direction as the 1.‘11'.]5 of the sail-
plane. In practice there would be slight
differences in these directions which
would have tremendous effect on the
difficulty of calculation and negligible
effect on the results,

Reynolds mumber effects were not
taken into account for this simulation
and a generic airfoil with flaps down was
modeled here. This gives a small bias
toward higher aspect ratio wings, The
coefficient of lift was sat at 1.4 for all
simulations and parasitic drag for the
arrfoil was set at 03, These values arc
based on data from Scartech 8 published
by H. A. Stokely.

For the following explanation refer to
the redrawn vectordiagram in figure #2,
The actual simulation was constructed

as follows. Forces not dependent on the
velocity of the sailplane (line weight,
sailplane weight, line tension) were
placed inone group and velocity depen-
dent forces (lift, line drag, sailplane drag)
were grouped in another. From the three
velocity independent vectors a single
resultant was caleulated (GF), The result
of the velodty dependent forces then
were set equal to but opposite in direc-
tion (GF). Using accepted formulas for
acrodynamic forces and trigonometry the
actual magnitude and direction of the
lift was obtained and from that the direc-
tion and velocity of flight. A few more
steps lead to the ratio of altitude gained
per foot of line take-up, The final type
written formula fills a complete letter
size page. This was done using a math-
ematics program called Maple which is
available through Brooks / Cole Publish-
ing Company.

Let's look at some results and see how
to interpret them. Figure #3 is a graph af
launch efficiency of a 900 square inch
wingspan standard classship witha wing
loading of 10 v per square foot. Tt illus-
trates the effect of line tension on launch

Figure #3 ( no wind )
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performance. Notice that one edge of the
plot is labeled "line_tension.” The line
tension is in pounds of force applied to
the glider and ranges from 30 to 120, The
other edge of the plot is labeled
“line_angle”. This is the angle made be-
tween the ground and alinedrawn from
the turnaround te the sailplanc. Most
results from this simulation indicate that
thesailplane reaches it maximum height
at a line angle of about 70 degrees where
there is no further gain in altitude for
each foot of line take-up, This plot illus-
trates a noe wind launch, Notice that in
this situation more tension is better from
thebeginning ( line_angle=0)totheend
( line_angle = 70} of the launch, This
effect can be understood if the ratio of
wheight to lift and tension is considered,
Athightension the weight becomes much
less significant. Also notice that as ten-
sion increases the benefit of adding more
tension reduces. [ have personally veri-
fied its result with a strong 750 square
Inch two meter sailplane. The predicted
resull was not immediate, My first at-
tempt rasulted in what seamed to be a

stalled wing being dragged down by the
winch., Then after adding some down
trim The launch was again to a lower
height than usual. The winch was pull-
ing the plane easily so the conclusion
was that the line tension indicated by the
simulation was not being achieved. The
solution was Lo re-trim to the usual state
and then allow a little more acceleration
during the beginning of the launch. Indi-
calions of increased line (ension were
breaking 220% braided line or loading of
the winch to the point whereall it would
do s make quacking sounds, The launch
height was noticeably higher with a side
benefit of increased zoom height due w
the energy stared in the line stretch.

For the case of launching in a ten mile
per hour wind a drastic change in the
character of the results occurs, Instead of
atightisalwaysright, an optimal tension
became apparent in the early part of the
launch. {(See figure #4) This can be un-
derstood by considering the wind as a
source of launch energy. If the early part
of the launch is done slowly the wind has
more time to input energy into the sail-

Figure #4 (10 mph wind)
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plane and therefore |ess line needs to be
takenin per footofaltitude gained. How-
ever towards the end of the launch more
line tension is better becames true again,
Druring the early stage of the climb the
wind's greatest contribution was to the

lift vector. As the line angle becomes
more vertical the sailplane must fly more
directly into the wind which obviously
increases drag which tends to negate the
benefit of the increased lift. Fortunately
we can take advantage of any extra line

Figure #5 (no wind)

Figure #6 ( 10 mph wind )
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tension during the zoom.

5o far we have looked at how tolaunch
agivensailplane. Let's turn to the dosign
implications made by this simulation.
Figures #5 and #6 show how wing arca
can effect launch performance. For this
simulation line tension was fixed at 80 1b.
and wing loading was 10 oz. ft. Remem-
bering that this simulation does not take
into accaunt the beginning and end of
thelaunch, weseethatfora 100 inchspan
sailplane the best tow performance is
given by a fat 1200 square inch wing area
during thecarly partofa no wind launch,
At the end of the Jaunch we see that
something over 1500 square inches would
tow the best, Inthe 10 mph wind case we
see bigger is better at least up to 1500
square inches. We can see this result
applied in the design of kites, We must
keep in mind here that too much wing
area will hurt glide performance. Select-
ing the crossover point where the ben-
efits of the increased launch height are
lost through deficiencies in zooming and
gliding is an extremely difficult task.
Factors involved in making this selection
wuould havetoinclude such fuzzy factors
as flying style; acuteness of vision; aver-
age thermal and sink size, strength, du-
raticn, cccurrence, and physical separa-
tion; winch power and line strength. (The
complete list is much longer than these
few.)Remember thoughthat this present
analysis does not include cormections for
RH}"I!UII:"E number effects 5o the perfor-
mance of the lower wing area plane
would be less than indicated here and
they are also harder to see and not as
strong as fat wing models. On the posi-
tive side of the'lower wing area planes
though is the greater zoom possible fora
given amount of energy stored in the
winch line.

In eonclusion, we can claim from this
simulation that if there is no wind the
best launch is going to include maxi-
mum line tension for the entire launch,
When the wind comes up the best strat-
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egy will be to use light line tension dur-
ing the Arst art of the launch to gain
altitude with very little line being pulled
in and then as the glider begins to fy
more directly into the wind more line
tension will give the best results, On the
designing for best launch, increasing the
wing area of your design will no neces-
sarily give better no wind launches but
as so0n as the wind picks up, sailplanes
with larger wing area will be at a higher
altitude just before zooming. When the
increasein climb exceeds the decreasein
zoom is up for debate and more com-
plete simulation.

[ would like to validate my modeling
of the launch more fully and could use
helpin setting upinstrumentation inside
the sailplane that would record the ori-
entation, acceleration, line tension, and
amrspeed during the 10-15 second launch
period. With this information I could
evaluate both performance glidersin use
and as they are simulated on the com-
puter, 1f you have any help or comments
call me at 616-342-8122 between b and 9
EST, or write me at 1009 Westmoreland,
Kalamazoo, Ml 49006, Thanks, @
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Do Your Spoilers
Let You Down?
«by Frank Deis
Pikes Peak Soaring Society
2680 Fairway Dr.
Colorado Springs, Colorado
@ by Frank Deis
All rights Reserved

[ prefer spoilers over flaps for almost every-
thing but camber changing. However, my
current sailplanes hive swept MAC lines
and pitch down sharply when the spoilers
deploy making them much less attractive,
What follows describes some experimental
resuits that indicate it may be possible fo have
the best af bath worlds,

| am a big fan of spoilers for many ditfer-
ent parts of the flight, especially for land-
ings. Tlike them big, too: one tooneand
a quarter inches in cord and about thirty
percentofthe wing span. However, since
about 1974 when | started using wing
planforms with straight trailing edges
and tapered leading edges (This pro-
duces a swept mean aerodynamic cord
(MAC) line.), I have had secrious han-
dling problems with them. When [ put
the spoilers out, the sailplane dives so

violently that [ nearly lose control of it
When lgota Vision transmitter and could
couple the elevator to the spoilers auto-
matically {1 use the flap stick for spoil-
ers.), things got a little better, My unlim-
ited ship needed ten to ffteen percent of
full elevator throw to correct the pitch
downat full spoilers, but it worked pretty
well.

I recently built a SD7037 wing for my
standard class sailplane and included
large spoilers (twelve inches long by one
and a quarter inches in cord), as usual,
This sailplane requires thirty to forty
percent of full elevator throw for com-
pensation! The Visiontransmitterapplies
the compensation in direct proportion to
the percent spoiler deployment, but the
pitch down effect is non-linear. If | put in
encugh compensation to get a reason-
able decent angle with full spoilers, I get
a pitch up effect at ten to thirty percent
spoiler. If the compensation is set cor-
rectly at 30 percent spoilers, itis woefully
inadequate at one hundred percent
spoiler. Celting Airtronics to puta trigo-
nometric compensator in my Vision
seemed likea loser and giving up my big
spoilers was not very attractive, either. |

FLAP TYPE SPOILERS

e i e e

Figure 1 - Simple Flap Type Spollers

T BLADE OR FENCE TYPE SPOILERS
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needed an alternative, but nothing [ had
ever sean would do the job,

| normally use simple flap type spoil-
ars (Figure 1) like most pilots. Years ago
I built a Girrus using top and bottom
blade type spoilers (Figure 2). From a
handling qualities standpoint, they were
great. They did not disturb the pitch
attitude at all and adjusted the descent
angle smoothly and predictably. The
problem was that ] broke the lower blade
when [ landed. 5o Lruled this option out.
Milt Woodham, an old flying buddy,
oftenusesthe prefabricated vertical blade
spoilers and comments that they do not
cause a pitch down effect like his flap

type spoilers did, but he does not know
why. They are hard to install cleanly,
sometimes jam when the wing flexed,
damage easily and arc hard to maintain;
so, [ ruled them out, also.

Thinking that perhaps understanding
what causes the pitch down would give
meanideaon whattodoaboutit, [began
to run through the two explanations [
knew about,

The most commonly accepted cause
for the pitch down is that the spoilers
badly turbulatetheair flowing over them
and that this air then flows over the
horizontal stabilizer. The turbulence js
so vialent that the horizontal stab can no

AVERAGE CENTER OF
PRESSURE POSITION

|
i' FOR THE OVERALL WING
|

CENTERS OF PRESSURE
FOR EACH PANEL

CENTER OF PRESSURE
POSITION WHEN THE
CENTER PANEL IS SPOILED

Figure 3 - Centers of Pressure for the Wing Panels and the
Overall Wing
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longerdevelop thedown force necessary
to keep the sailplane in trinw. The short
lerm for this effect is “horizontal stabi-
lizer blanking”. 1 think this iz not pre-
cisely correct, butit does convey a pretty
clear picture of the general idea. There
are two problems with this explanation.
First, as many of you are painfully aware
from the pitch trim controversy [ ignited
ina previous series of articles in RC5D, |
trim my satlplanes so there is no down
foree on the horizontal stabilizer. Blank-
ing might cause some pilot’s sailplanes
to pitch down, but not mine! The other
problem is the observation that blade
type spoilers do not causca pitch down.
Because they clearly cause the same kind
of turbulence and down stream blanking
as flap type spoilers, the blanking expla-
nation does not fit the facts very well,

The other explanation is less widely
discussed, but is my preferred explana-
tion. At the risk of angering the “anti-
center of pressure” community once
again, here is how il goes,

Considera wingconsisting of two pan-
els: a straight inner and a swept outer, as
shown in figure 3. One can caloulate the
center of pressure for each one sepa-
rately. Clearly the center of pressure for
the outer panel is further aft than for the
inner panel. The overall center of pres-
sure for the wing can be located by com-
puting a weighted average for the two
panels. If the spoiler “spoils” the entire
center panel, the center of pressure for
the wing becomes the center of pressure
of the outer panels alone. For planforms
like the one in the fgure, this means the
center of pressure shifts aft when the
spoilers are deployed. Asa result of this
aft shift, the sailplane thinks it suddenly
got nose heavy, (Shifting the center of
pressureaft is very similar to moving the
center of gravity forward.) This easily
accounts for the pitch down effect. Even
better, [can pretty accurately guess how
strong the pitch down will be by looking
atthe wing planform and how much of it
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15 “spoiled”, (You can build this same
story in lerms of the more igorous mean
aerodynamic centers (MACs) and pitch-
ing moment coefficients (C ) terms, but
ittakes longer and is not as easy to visu-
alize.) This still has a problem, however.
This cannot be the full explanation he-
cause it does not account for the fact that
blade spoilers cause much less pitch
down than the flap type.

(This partis pretey flaky. lam natatall
surethe physicsarecorrect but itdid lead
to an interesting experiment. | welcome
your explanations i you have a better
one.) By comparing the two types of
spoilers, ldecided that theair might flow
over them differenily. If the flap type
spoiler forced the air to flow smooathly
upward it mighl cause a down force as
shown in figured. On my sailplancs, this
force (Ifitis really there.), wonld act well
forward of the center of gravity, and
therefore would cause the nose to pitch
down, Ifthebladetypesimply turbulated
the flow, it might produce no compa-
rable force, or perhaps just a smaller one,

IFthis were correct, the prublem ishow
tu modify the flap type spoiler that has
the simplicity, ruggedness and reliabil-
ity [ like, so that it does not produce the
down force. A simple fix came to mind|
Hingethe spoilerat its trailing edge (Fig-
ure 5), and open it at the leading edge!
This would “trip” the airflow more like
the blade spoiler does and yet, from a
mechanical standpoint, is still the simple
flap design. To make an already long
story short, it worked. T reversed the
spoiler hinges on the standard class sail-
plane, and the compensation needed in
the Vision transmitter dropped from the
30 1o 40 percent range to five percent!
And,asabonus, the linear compensation
worked just finel

The obvious problem with this is that
the spoiler tends to be locked open by the
air flow and onecan calculate fairly large
hinge moments (control force require-
ments) to getan open spailer closed again,
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CENTER OF GRAVITY

PITCHING DOWN FORCE RESULTING
MOMENT FROM ACCELERATION OF
AIR FLOW UPWARD BY SPOILER

Figure 4 - Flap Type Spoilers May Produce an Additional Pitch
Down Pitching Moment When Deployed

FRD's REVERSE
HINGED SPOILERS

Figure 5 - Deis’ Reverse Hinged Spollers

If youtry thisdesign, youmust deal with
this problem! Lhad notrouble becauseof
the spoiler actuation system | use these
days. 1 put a micro servo right in the
spoiler bay beneath the spoiler itself. It
directly drives the spoiler with a short
(about three quarters of an inch long)
linkage to a simple control horn. The
seTvo wires terminate at a male plug
buried in the wing root, When the wing
is slipped on the wing carry through rod
in the fusclage, the male plug automati-
callyengages thematching female socket
which in turn is connected (o the re-
ceiver. This is really clean, simple and
reliable and has none of the control force

Page 40

losses associated with long cable type
actuation systems, for example. [t hag
the bonus of being equally adaptable to
pushor pull applications, Lhad plenty of
contrel force to close large spoilers on a
Fairly heavy sailplane (nbeche over foam
SD7037 wings with full spars and a fiber-
glass fuselage with a pound of ballast) at
the end of a terminal velocity dive.

If you like spoilers as I do and have
experienced an annoying pitch down
tendency, givethe reverse hinged spoiler
a try. If you do, let me know how it
works. 1f it works and you know why,
write RCSD and clue the rest of us in, W
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Shop Hints

wbry George Siposs

Costa Mesa, California

When I'm flying, | obviously don't look
at the transmitter and thus have trouble
locating theelevalortrim, Toremedy the
sitnation, [ drilled a1,/76" dlameter hole
in the serrated part and epoxied a nail
imtoy it 5o that it sticks owl about 1/2",
This works very well as [ have no trouble

finding the trim, ]

T
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Zuy

Many candies or small parts are pack-
aged in containers or separators that are
transparent plastic, vacuum formed.
Don'tthrow them away. Cut them apart
50 that you have several small contain-
ers. They are very handy when youwant
to mix epoxy!

Iy,

With a small shopand many gliders, it 1s
difficult to find room for all the fuse-
lages, Hereis a good way to store them,
Drrive nails into the wall about 3 inches
down from the ceiling and space the

2 d
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nails 15" apart. Now, bend the shape as
shown here from ordinary coat hanger
wire. It wraps around the fuselages just
infrontofthe finand enables you tohang
the fuse on the nail. With little hooks at
the cnd of the wire, you can stabilize the
hanger with a rubber band so that when
you hold the fuselage vertical, the wire
does not fall away.

Subjects of Interest
Ome of the reasons 1 like to read RCSD s
becauseit stimulates thinking abour glid -
ers, [ike more theory and would like to
read same articles written by acrody-
namicists or very experienced designers
on the following subijects.
T, How do the various parts of the airfoil
affect performance? For instance, if the
leading edge is raised, what effect does it
have? How about a sharp leading edge
v, ablunt nose? We need toknow thisas
we sand the leading edge to shape on a
foam core wing. Most modelers have no
idea that the leading edge is the most
important part of the airfoil, How do
youmaodify anairfoil ona plane by simple
metheds, such as reshaping by sanding
the leading edge?
2. Daoes anyone have a simple but effec-
tive method for 8 wind tunnel for home




experiments?  How de you make a
smoke-emitting device wilh which one
could test various parts of a plane in the
wind (holding the plane in the hand}, or
with a fan blowing?

3. How dees wing location affect lateral
stability (shoulder wing vs, high wing,
Aquila vs, conventional full-size glid-
ers)?

4. What are the angles and effects of
straight vs. dihedral vs. polyhedral
wings? Inrepairing or modifyinga plane,
we can easily bend a wing rod to modify

the peﬁurmanw. What should we aim
for? Is more better? Why?

5. Should spoilers be deployed 45° ar
90°7 What size should they be?

. Most low-hooks are under or behind
the CG thesedays. Inolder books, a 30 to

E0degreeahead of CG location was men-
tioned. What is the trend and the theary?
(Ifany of you would like to tackle any of
these subjocts orexpand on another area
that these subjects bring to mind, we will
include your responses in RCSD, Ed) B

- Winch Line
...by Gordon
.] al ,  Jones

Gordon Jones, 214 Sunflower Drive,
Garland, Texas 7R041; (214) 840-8115
After 5:00 P.M, CST

Installing Wing Rods
Installing wing rods has never been one
of my favorite chores, Cver the years |
havelearned how tode anacceptable job
of getting them inand having the whole
thing lined up. It takes measuring, mea-
suring and more measunng to doitright.
As wilh everything clse the more care
you takein doing it the better and easier
it all comes out.

The first step is to measure properly
with an accurate metal ruler. A good
small metal ruler is available at most
places that sell graphics supplies and
even some of the larger hard ware stores
carry themas well. They areavailable in
many scales so find one that you are
comfortable reading and working with,
You will also note that most of these
rulers come with two different scales so
you can Iry another as well,

Start the wing rod/carry through in-
stallation by inserting the wing rod inthe
wing panel and then slide the brass tuba
for the carry through over the wing rod
(this iz what most folks forget about).
Carefully measure the distance from the
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brass tube to the forward point of the
leading edge. Is best to mark the center
of the leading edge on both wing panels
50 that you are measuring from the same
location. Beas exact as possible in your
assessment of the reading; then write the
measurement down on a plece of paper
being sure toindicate the wing panel you
are measuring. Repeat this process for
the other wing panel.

Mext measure the distance from the
brass tube to the top of the wing panel.
Besurethat you measurcat Y0 degrees so
that you obtain measurements from the
same point on both wing panels. Again
write down the measurements and the
corresponding panel identifiers,

The distances for both forward and
upper measurements should bethe same
or real close. [If there is a big difference
take another look and measure again, If
there is something awry in construction
you should know about it now and fig-
ure out how to make any corrections
before you start drilling holes in the fuse-
lage.

Using the measurements for one side
of the fuselage, measure and mark the
end points on the fuselage. Draw a line
at W) degrees falong both points on the
fusclage with a fine tip pencil. These
lines when completed shonld be at 90
degrees from oneanother. Keepthelines
as narrow as possible this increases you
accuracy. If you happen to have a draft-
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ing template with holes the next stepis real
easy. Line up the template for the in-
tended hole size against the two lines and
carefully mark the hole on the side of the
fusclage. Tf you do not have a hole tem-
plate use the brass tube in the same man-
ner, linding it up with the two lines and
mark around the brass tube, This willbea
little oversize so remember this later.

Mow measure the hole outlines on both
sides of the fuselage, again measure the
leading edge and top of each hole to be
sure you have them lined up with the
leading edge and top on the fuselage.
Again, ifthereisabig differencein the hole
locations find out what happened and cor-
rect prior to drilling the holes in the fuse-
lage.

Locateand mark the center pointof both
circles on the side of the fuselage. Then
take an X-acto knife and using it as a drill
make an indentation in the fuselage for a
pilot for the drill bits, MNext take a small
drill bit (1/16" works good) and drill a
center hole on cach side of the fuselage.
Repeat the process using successively
larger bits until you have a hole slightly
smaller that the circle marked on the fuse-
lage side. 1f you used the brass tube as a
hole template you want to be very careful
not to get the hole too large.

Lise a Dremel tool or a file to enlarge the
holesevenly until thebrass tube fits snugly.
If the brass tube i5 a long one and not
previously cut for the size of the fuselage,
measureand cut it now. Leavealittleextra
on the ends so that a little bit will stick out
the side of the fuselage on both sides.

Temporarily install the brass tubein the
fusclage and then the wing rod inthebrass
tube. Install one wing panel on the wing
rod and slide it down next to the fuselage.
If the wing rod is straight the wing panel
will fit lush against the side of the fuse-
lage. [fit does notthen mark the side (front
or back) that has the gap.

Observe the wing against the fuselage
looking from the front and determine if the
heightof the wing matches theuppershoul-
der or top of the fuselage. Again deter-
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mine which way the wing has to move to
correct the offset. The wing should be real
close if you have measured and drilled
properly.

CAREFULLY file the side of the hole that
reqquires correction in very small incre-
ments. Install both wing panels every time
you finish a correction to be sure that you
don’t go overboard, A correction on ong
side will affect the other side as well as you
are changing the angle of the rod,

Once you have finished making correc-
tions, install the wing and block up the
fuselage and wing panels on a {lat surface.
Carefully measure to be sure that the fuse-
lage are aligned, Mix upa shury of epoxy
and microballoons and using a long scrap
of balsa as an application tool smear the
slurry around the brass tube inside the
fuselage. Some folks like to CA the brass
tube in place and remove the wing panels
to do this and if you are careful it works
cjuike well,

Once the epoxy has dried sand down the
excess brass tube on the outside of the
fuselage. Then measure a point approxi-
mately 3"ta3 1/2" toward the trailing edge
of the fuselage for the alipnments pins.
Onee you have bath sides marked double
check the measurements and then drill a
hole large enough for the brass tube.. In-
stall the brass tube in the fusclage and CA
itin place. Using an extra piece of music
wire the size of the alignment pin wire (il
helps to sharpen this wire a bit) chuck itin
the drill. Install one wing panel and align
the trailing edge of the wing pancl lo the
fuselage. While holding the wing panel in
place slide the extended drill bit through
the brass tube and drill 2 hole in the wing
root rib. Repeat this process with the other
wing panel and then check the alignment
from both front and rear of the installed
wing. If any alignment problems are en-
countered you can pop the alignemin pin
out and make the necessary adjustments
there.

If you have any tips or ideas that are
worth passing along please let usknow. B
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Turbulation

by Al Sugar
Carrollton, Texas
Part 1
Let's Slow the Heavy Bird Down
Cwer the years, T have seen applications
of turbulators that simply do not make
any sense, Take turbulator spars in the
leading edge structure of a wing, ar the
pieces of tape of approximately 4 mils
thick that have been applied tothe upper
surface to "promote turbulation” that
would take a very sensitive readout to
really analyze the effect at “normal” air-
speed. Yes, forcing the turbulated airfoil
to operate out of universe as done in
speed runs may create a very small
change in characteristics; however, my
cutlook on that evaluation is like drop-
ping a Cadillac off the sideof a mountain
to prove it has good gas mileage. 1 see
adding turbulation only as a means to
obtain gain at scaring velocity (approxi-
mately 30mph} for particular designs, or
toembellish stabilization damping of tail
surfacesby giving them polarization (i.e.,
more emulated dimension when de-
flected in one direction over the ather),
There is no free lunch withturbulation.

If you have a machine where you
turbulate the upper wing surface, and if
you gain 20% more lift for 10% drag, you
are the winner, You are a winner if you
pick up 30% drag for 30% more lift, be-
cause your wing is emulating a larger
volume, your machine ean use thermal
lift more efficiently, as lung as it still has
sufficient speed to go from thermal to
thermal. My approach to wings are dif-
terent than most, because of my power
background. To me, they are a quantum
value that have traditional approaches
to their dimensions ta gain efficiency;
airfoil selection is used to handle the
weight that my building skill limits me
to. Compromising is necessary to pre-
vent going off the deep end, like a two
meter sailplane having an aspect rato of
25:1, and a 25% thick under<ambered
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airfoil twbulated all toheck to make it fly
at 25 o of welght!

In SOARTECH 8, the reference
turbulators were typically 20 mils, which
is just about minimum for the ones that |
employ, This makes a lot of sense be-
cause they were devices used to tweak
the test airfoil into higher performance,
and not necessarily “repair” of a design
shorteoming. The full-size Saber Jot of
years ago was the airplane that first gave
mean insightinto how much turbulation
is necessary to control a situation. The
dualarray of adozen or more nghtangle
turbulator plates, 2" wide and sticking
up 1" above the upper surface, were
placed at each wing tip to prevent tip
stall; they really impressed me. Over the
years, | have played with different ap-
proaches and technigues of turbulation,
only to realize they are a greal tool to
enhance, repair, or finesse an airfoil at
soaring velocity for the purpose of im-
proving stay-up-man-ship, My
turbulators as typically 1/8" wide and
range in height from 20 (o 95 mils. in
thickness. [believe they area product of
airspead and have very little relation-
shipto wing chord, Attheairspeed [ feel

comfortable with, 35 mil. turbs. is a start-
ingpoint. [havelearned that the location
of attachment seems to have different
cffects (e, if installed in the Hrst 17 of
wing chord, they seem to hold back and
soften stalls). When the turbs. are placed
further back from 1 1/2" to 35% of the
wing chord, they seem {0 improve lift as
if the airfoil got thicker. When placed
about60% back, typical reaction wasthat
the sailplane flew faster as if lift reduced;
however, [ did not do much experiment-
ing in this area of tripping, because [
believed, at the time, that adding weight
would do the job better. 1 did learn that
the locations of the turbulators are not
critical {i.e., the front turb. had a range
from 3% to 12%, the main turb, was from
15% to 40% of the wing chord). After
reading some other reports, | believe that
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it would be interesting to do some re-
search in tripping at 60% some of the
misfit airfoils | use, especially in light of
the possibility of the high drag bubbleon
the upper surface as described in
SOARTECH 8. [ would love to see what
the flat plate would di with a 062" turb,
at 109, and a 093" turb, would doat 30%.
(This is the array that [ used on a Legion-
naire which made it fly so slow that the
rudder become ineffective. The big fail-
ure of this experiment was the high drag
that occurred during launch, which was
compounded by a poor multiple carry-
thru system which held it back from
getting decent haight. Oh well, 'm really
not that fond of slow blimpy “gas bags”,
anyway. It was a great experiment that
gave me more knowledge.)

Finally, let me sum up the scheme of
things by stating that the use of turbs. on
the front section of the wing 1s like shift-
ing the total speed range into a lower
quantum. Also, some of the pre<con-
ceived arguments my associates have
stated about large increases of adverse
pitch, as a result of turbulator employ-
ment, is simply not true. The mild in-
‘crease in adverse pitch simply broadens
the trim settings forcing the tailplane to
need a couple of clicks more of up. This
positive trim setting is simply in phase
with the locked loop effect of airspeed
regulation, solsimply do not look atitas
& detriment. Basically, if you havea lead
sled that yon would like to float,
turbulation may be “The Jeanie in the
Bottle” for you

Part 2
Invigoration & Tripping
Sincemy previous paper on Turbulation,
Part 1, I simply had to do more research
on invigoration (i.e.,adding a turbulator
at approximately 60% to work in har-
mony with the turbulators at the front of
the wing). The acquisition of a Spirit 100
with flaps and ailerons really spiked that
curiosity. The Spirit 100 with its light
welghtof 65 oz. seemed Lo fly very bright
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and crisp with my styleof flying, (I must
admit, it is the best machine [ have ever
flown) In an attempt (o analyze the
design’s attributes, the most glaring fact
was the 1/8" gap between the wing and
the flap. This apparent turbulation gen-
erator may be the reason for the high
performance, so | had to experiment by
adding Invigorator onto my turbulated
wings to see if the performance would
improve. My findings were that the per-
formance indeed improved; however, it
was not enough o really pursue all the
complications of tuning this armay, Ina
way, | felt like Walt Disney’s Dumbo
grasping a feather in his trunk, and fly-
ing, Then, RC5D came to the rescue with
a great article on “Bursting the Bubble”
by Graham Woods, 1f the RG-15 seemed
to have the stagnant bubble at speeds in
excess of what Lily at, imagine what my
motley group of airfoils designed by
“Quasymaoto” are carrying. When 1 re-
moved the front turbulator and left the
Invigorator, | basically transformed its
function into a tripper. Now, we have
more of an answer on what to do with
thal nasty old bubble. The increase in
“brightness” flying the tripper at 60%
back from the leading edge with a thick-
nessof 040" for the full span, is amazing,
This experiment was then carried out on
5 different sailplanes, and all seemed to
have its sizele range improved as if the
knee of the polar curve became closer to
astraight line. The most graphic change
occurred  with the Spirit 76 that had
seemed tobe weak in roll and difficult to
maintain at a uniform speed. With the
tripper in place, the spirit flies likea 3/4
scale version of the 100" Spirit that I'm
having a love affair over, So far todate,
the low aspect ratio (9 - 13:1) poly ma-
chines seem to have the big jump in
performance; however, | am beginning
to believe the application of tripper and
invigorators on high aspect ratio wings
will be the wave of the future: appearing
on FiB machines to really break them
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loose to improve speed and distance.
What happens toan RG-15 wing when
atripperof 40 mils. thick at 55% is added
toits upper surface is probably what the
majority of pilots want to know. Well,
the setting up of my Ellipse in this man-
ner has been a very pleasant experience
for me. First surprise was an improve-
mentinlaunch height that almost seemed
to be more consistent. The second effect
secmed to be an enhancement of the tip
dihedral angle, which allowed me to in-
corporate a little more yaw via rudder/
aileron mix ratio for a tighter speed spi-
ral. Now, the Ellipse can be snap-spi-
raled comfortably; an exercize that wasa
little difficult for me because of the small
stab size, And last, when | want the
maching to move out, a small dive sets
up the airspeed that scems to be easily
maintained dueto less sharpness in reac-
tiontothe down-stick, Yes, more weight

would improve acceleration, however
the added weight would notimprove the
regulation of the airspeed onee attained.
The paybackof having the lighter, tighter
and faster spiraling machinein lift’s core,
lo me, seems to be a greater advantage. |
am sure others would want to use the
greater weight so as to slip through the
air even faster than my limits.

Let me be the first to state that what |
amdoingisstill very crude. Who knows,
maybe someone who hasaccesstoa wind
tunnel can set up tests to accurately de-
termine tripper location, height, invigo-
rator spacings and their height for an
array that would fit onto the top of exist-
ing airfoils for both our model and full-
size sailplanes; and also develop a com-
puter program that would map these
devices relative to the airspeeds the ex-
pert pilot requires. Wow, ain't high tech
great! W

Servo-Locks and the

Hollow Core Wing
..by Mark Wailand
Aurora, Coloradn

When | was asked by a friend to
combinethe electric Falcon fuselage
to Mark Allen’s F3B Eagle wings, |
found myself needing a positive,
precise, and removable way to in-
stall the servos in the wings. Being
a hollow core, fiberglass wing, there
are not the usual ways to attach the
servos inthe wings. We settled ona
device that Robbe has developed
called the Servo Lock. These de-
vices have a short cylindrical tub
that is epoxied in the wingand acap
piece which fairs the pushrod and
servo arm into the wing. The servo
itself is held by two plastic pieces
that are attached to the servo lugs
and then slid into a recess in the pre-
installed tub. The cap is held on by
three flat head screws. The whole
device is simple, clean, and precise,
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yet 18 not deep enough o use in a
hollow core wing, The rematnder of
this article is devoted to the process
of how I installed the servo locks in
this type of wing.

The first step is to decide on the
servo position and make a template
outof1/Tath ply to markand cul the
holes with. (See photo 1) After
cutting the holes, you will need to
attach the tub to a piece of 3/16th
balsa (or whatever thickness needed
to raise the tub up to the level of the
wing skin), and shape to match the
bottom of the tub. This assembly is
placed into the hole and measured to
match the fore and aft taper match-
ing the top of the wing. (See photos
2 & 3.) Sand this angle on a disc
sander checking to see when the as-
sembly 18 flush with the bottom of
the wing. (See photo 4.)

When you are satisfied with the
angle, you will need to mask all of
theopenings in the bub, using scotch
tape to prevent epoxy from entering
inside. T then place a thin coat of
Vaseline on the outside lipof the cap
to prevent the cpoxy from sticking to
this part. Put both the tub and cap
togetherand mix one ounce of epaxy
per wing adding an equal part of
micro balloons to the mixture, Pour
1/2 ounce of this mixture into each
opening.  You will need to work
quickly to prevent the epoxy from
apreading too far out on the top sur-
face which doesn’t add strength 1o
theoverallassembly. Placetheservo-
lockassembly into the wingand align
with a triangle. (See photo 5.) Place
lowtack masking tapeoverthe edges
to keep the epoxy from leaking onto
thie bottom surface and seal down.
(See photo 6.) When both Servo-
Locks are installed, if using flap and
aileron, turn the wing over and let
set right side up until the epoxy has
cured. This process will allow the
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epoxy o flow downward over
the sides of the servo lock to the
bottom surface, forming a fillet
locking the assembly to the top
and bottom of the wing.

Remove the masking tapeand
cap, and carcfully trim thescotch
tape from the openings. (See
photos 7 & 8.) Using a piece of
cable rod, pull your wires
through the wing and hard wire
the servos. | used a four pin
Dreans Connectorinstalled inthe
root to provide a plug in when
attaching the wings. When the
wiring is completed, attach the
small droms that hold the servo
in the tub and the ssrvo arm.
(See photos 8 & 10.)

I made a clevis and rod to use
when marking aileron and flap
horn positions on their respec-
tive surfaces. Remember, if you
are going to use a Z-bend, they
will need to be offset 1/16th of
an ir  to allow for the bend,
proviaing for a straight line of
travel. | also use a large servo
arm cut down to make my own
“custom-made” horns whichare
epoxied into the surface. After
the epoxy has set, T mark the
control rod for length, make the
Z-bend, cut, and deburr the rod,
(See photos 11 - 14} The final
step deals with making sure the
surfaces are contered, then at-
taching the servo-lockcover, (See
photos 15 & 16,) Photos 17 & 15
show the entire wing bottom
with the servio-locks installed. |
have found these devices tobea
simple solution to the problem
of how to install servosinaclean,
pusitive manner. The last two
photos show the completed con-
version of the Electric F3B Fal-
con. The experimentation with
new ideas and the creation of an
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Mhoto 19

Photo 20

original modelis what makes
this hobby so captivating, 1f
youl have any questions re-
garding this process, feel free
to give me a call at (303} 699-
0467 from 6:00 to 9:30 Moun-
tain Standard Time. W
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IF | CAN HOLD MY CONCENTRATION
FOR JUST ONE MORE MINUTE.. 'LL HAVE
THIS CONTEST WON!
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R/C Soaring Resources

Doyouhold seminarsand workshops? Would
youi fike o be included as a contact to answer
questions on soaring sites or contests in your
area? If w0, please contoct 8CS0, Char address
and telephone numbers are on page 1,

| Scminars & Workshops |
Frecinstructon for beginners on construction
and flight technigues.  Friday & week-ends
(Excuding contest days} Bob Pairman, 3274
Fathleen St San Jose, California, 95124; (408)
377-2115.

Californin Composite Seminars - We want ko
help you build better! Bring your project and
let wes help o with il Thaety five dellars for
a 5% hour plus Composite Technician Tesson
includes lunch! Twopeopleminimum, please
Greal mountain Aying all year round! Clubs?
We travel, too! Please call (3057 822-7994 and

| Contacts & Boaring Groups:

Arizona - Southern Arizona Glider
Enthusiasts, Bill Melcher (contact), 14260 N
Silwmd Way, Tucson, Ardzona 85737 UUSA,
(G02)325-2720. SACE weleomesall level of fiyers!

California - California ﬁnl_m Rau:r:l._ juh:n.
Dvorak, 1638 Farringdon Court, San Jose,
California 95127 US.A., (408) 2594205,

California - Northeen California Soaring
League, Mike Clancy (Fresident), 28 El
Dorado Cr, Novato, Califarnda 9497 U S A,
415) 897-2017,

Canada - Southern Omtario Glider Group,
"Wings" Program, dedicated instructors, Fred
Freeman (416) 627-9080 or David Woodhouse
(519} B21-4346,

lovwa - Fastern lowa Soaring Socety (lowa,
lllinois, Wisconsin, Minnesota), Bob Baker
(Editor), 1408 62nd St., Des Maobnes, 1A 51311
US.A., (515) 277-5258.

ask for Scott Metre,

[ Reference Material |
Madison Area Radio Control Society
IMARCS) National Sailplane Syniypsitom
Proceedings, 2 day conference, on the subject
and direction of soaring. 1953 for 57.00, 1984
for $7.00, 1985 for S8.00, 1986 for 58.00, 1937
for $9.00, 1988 for $9.00, 1989 for $10.00, 1993
for $12.00, Delivery in US.A. Is $3.00 per
copy. Outside USA, 155600 per copy. Setof
Brent LIPS in ULS.A. for 87500, outside US.A,
for S0 Last 4 (19R7-1993) in USA. is
S45.00, putside 13 55000, Allan Scidmore,
5013 Dorsett Dr., Madison, W1 53711,

e " BBS s

Eansas - Wichita Area Soaring Assoclation,
Pat McCleave (Contact), 11621 Nantuckat,
Wichita, Kansas 67212 U.S.A., (316) 721-5647,

Maine - DownEast Searing Qub {Naorthem
New England area), Steve Savole (contact),
RE#3 Box 569, Corlim MEDS033 ULS.A., (207)
F29-6034,

Maryland - Baldmore Area Soaring Socicty,
Al DeRengis (President), 5000 Wetheredsville
Road, Baltimore, Maryland 21200 US.A, (4100
A4R-0R0R.

Mevada - Las Vegas Soaring Club, Steven
Smith {President), 6978 Starwood D, Las
Vegas, Nevada 89117 LIS A, (702) 8739541,

BBS: SLOPETECH, Southern California:
(714) 5257932, 2400 - 8-N-1

BBS: South Bay Soaring Society, North-
ern Califorma; (408) 281-4895, &-N-1

Maorthwest Soaring Socicty (Oregon,
Washington, ldaho, Montana, Alaska, British
Columbia, Alberta), Roger Breedlove (Editar),
6680 5 W, Wisleria Pl, Beaverton, OR 97005
LS. A, (500) 646-1695 (H) (503) 207-7681 (100,

Texas - Tewas Soaring Conference (Toxas,
Oklahoma, MNew Mexico, Louisiana,
Arkansas), Gordon Jones (Contact), 214
Sunflewer Dirive, Garland, Texas 750411154,
(214) 340-8116.

Utah (LLS.A) - Intermountain Silent Flyers
{IMSF), Bob Harman (contact), (807 571-640...
"Come Fly ¥ith Us!"

Washington - Seattle Arca Scaring Soclety,
Waid Keynolds (Editor), 12448 83pd Averme
South, Seattle, Washington 98178 LLS.A., (206)
7720291,
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NASSA

Morth American

Scale Soaring Association

The Nerth American Scale Soaring Association is
an rganization ofscale soaring enthusiasts dedi-
cated to the furtheranoe and enpyment of wale
eoaring InMarth America, Membershipdues are
$10.00 a year, and provide for sponsorship of
MNASSA Scale Fun Flys & Rallies, and for the
implementation of a Mational Seale Duilding and
Soaring Achievement Program, Join NASSA and
join a netwaork, of scale soaring enthusiasts that
influenee thedirectionof scalesablplanes inWoth
America, Please provide your address, phore #,
and AMA W, and we will send you a membership
card and membership roster. A bi-monthly col-
umn keeping NASSA members up o date is
included in RCAD, with additional infarmation
available periodically direct from MASSA. Telp
promate and support the continuation of scale
soaring by sending $10.00 bo: NASSA, 11O, Bax
4267, W, Richland, WA 59352,

F3L/USA
RO Saivibame Tedrimieal Jouksal

F3B/USA is a bi-monthly publication ded-
cated to e sports of F3B and FAF. The
journal is intended for the beginning as well
as experlenced mult-task soaring enthusi-
ast, Articles cover a wide variety of areas
including: technical data issues, description
of techniques, and articles written by and
about the top people in the sports.
Subscription Rates: 512 per year (6 issues)
For More Info Write: FIR/USA,

87 /2 N. Cutuling, Pusudenn, CA 91106

I3B/USA =

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

TW.LT.T. Is an organization of cnginecrs,
scivntisls, pllots, sailplane enthusiasts, model
builders and many other persons having an
interest in Aying wing/ tailless aircraft tech-
nology. Write to TW.LT.T., P.O. Box 20430,
El Capon, CA 92021 1o find out how you can
participate.

Send SASE for membership application and
tiyer: "Whatis T.W.LT.T." or, send $2.50 for
full information packoge induding one back
issue of our newsletter, postpaid. Full mem-
bership {s §18.00 (LIS) ar $22.00 (Foreign) per
year and includes twelve issues of the news-
letter. Back issucs of newsletter are $.75
each, postpaid In USA,

LSFE

The Laagua of
Silent Flight {LSF) is an internalional fraterniy of
RC Soaring pilols who have eamed the nght lo
becomea mambers by achiaving specilic goals in
soarng flight, There are no duss, Ones you
qualily for mambrarship you are in for lite,

Tha LSF program consils of five “Achiavement
Levels", These lavals contaln specilic soarng
tasks to be completed prior to advancemant to
1he nex! level,

The Vintage Sallplane
Association

V5A |5 a very dedicated group of soaring
enthusiasts who are keeping our gliding his-
tary and heritage alive by building, restoring
and fying military and civilian gliders from
the pasl, some more than fifty years old.
Several vintage glider meets are held each
year, Members include modellers, pilot vet-
erans, aviation historians and other aviation
enthusiasts from all continents of the world.
V5A publishes the quarterly magazine
BUNCEE CORD. Sample issue $1.-, Mem-
bership &10.- per year. For more information
write: Vintage Sailplanes Association,
Houte 1, Box 230, Lovettaville, VA
22080,

You mrn vited bo join the
NATIONAL SOARING SOCIETY

= OFFICIAL AWA SOARING “SPECIAL INTEREST GROUP®

« YEARLY M55 “30AR4N" TOURMAMENTS

« HATION 'WIDE “EXCELLENCE AWARDS PROGRAL"

* EXCELLENT BRMONTHLY NEWSLETTER

« N33 FULLY SUPPORTS THE FIB SOARING TEAM & LSF
BOARING PROGHRAM

« N8 I3 INVOLYED IM THE ORGANIZAT ION AND OVERSEE-
THE OF THE SOARING POATION OF AMA NATS (INCLUD-
NG AWARDS BANGUET)

+ YEARLY DUES ARE 515 U534, AND 20 OVERSEAS [GPE-
CIAL FAMILY RATES)

+ HBE CFFICERS ARE FROM ALL 11 DISTRETS

For info., Conbact HES Secradary Trossuirer

Aabart Messmann
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League of Silent Flight 282 Jodie Lane
10173 51, Joe Rd. Wilmington, OH 45177
FI. Wayna, IN 46835 {513) 382-4612
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NASSA News

Up and Soaring

- from Gregory Vasgerdsian

Concard, California

Greetings toall NASSA members! Asa mem-
ber of the board of dircctors | have some
pertinentinformation topass along. 1993 saw
the formation of NASSA, At this ime we can
brrag of 0 high quality membership of 91 scale
madelers, and a succossful NASSA scale rally
last May in Richland, Washington, in which
some 40 modelers took part, did lots of flying,
and took home some great donated prizes.
We also did a run of NASSA T-shirts which
are sHll available, Mot bad for a formative
year, but 1984 should be much, much better!

First, let's get by this question of “Whatdo
T get for my dues”. Well, you get to support
scale. Your dues are intended to pay for the
MASSA achievement program, b0 sponsor a
yearly MNASSA rally, b help sponsor local
MAZEA events, tor special member only mall-
ings, and to help finance (bems such as the
MASSA T-Shirl when high interest is shown
to have such an {tem. In North America we
have only a handful of scale kit manufactur-
crs, a few importers, and a few scale plan
sources, Individually we hardly exist butasa
chiub we increase our power toinfluenee, Our
poal is to promaote scale so that we have mare
lpeal scale events and more scale moedel kits to
chovse from, Lastofall, when youjoin MASSA
youL are joining a network of scale R/C soar-
ers, to make friends with, exchange ideas,
learn fram and to enjoy scale R/C soaring!

Om the question of dues, all current mem-
bers are good through December of 1994, The
Board of Directors feels that not enough was
accomplished in 1993 to ask members to pay
chues for 1994, so if you joined in December of
1992 you essentially get a year froe. The dues
structiwe for 1994 will be pro-rated, if you pein
January to July it's $10.00, August to Octaber
is $5.00, and after that it's $10.00 which will
upply to the next year,

IMPORTANT! All membaers, we need you
to spend £1.29 om a stamp and send tous your
AMA number so that we can complete the
AMA club charter. Please do so as soon as
pr=sible.

Early January all members can expect a
packet to include a Membership Roster, plus
an artide on Purchasing a Scale Kit (From
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December 93, RCSI), and a Seale Kit Specs
List which gives some good details on avail-
able models, We can thank Wil Byers, Byron
Blakeslee and Robin Lehman for most of this
information. Thanks guys! You will also
receive details on the NASSA Building and
Flying Achicvement Program, which begins
lamaary 1994,

MASEA will be supparting the 1994 Warld
Soaring Jamboreeand weexpect tomake a big
showing of PS5, scale sailplanes, and scale
gliders, At ome scale fun fly back in 1989 in
Washington some 200 scale models made a
ghowing! | think we can easily match if not
exceed that number! The Jam boree should be
an excellent opportunity o bring your best,
and show the nonescale yers what it all
about

Also, for those of you in the South, we are
working to support the Mid South Champi-
onships in Tennessee next June, Theideais o
have one major event every year, which will
be in a different region each year. Also, to
havesmaller NASSA events put on during the
year inas many differentarcas aspossible, We
want to see MASSA events across Morth
Americal

FiM? [id you know that France had put
forth FA1 (aero-tow soaring) as an FAI desig-
nated competition? This is not late breaking
news bit from what | have read in Silent
Flight, | understand there is already talk of an
F3 International contest in the UK next year,
as well as events in Belgium and laly. Acro-
towing is an area of R/C soaring which has
bean on the increase here and [ would think it
only a short time before modelers in Morth
America get serious about F31 This would
mike a terrific NASSA event!

If you have a core group of enthusiastic
scale modelers and would like to put on a
NASEA scale event in your ares please lef us
know. Remember there s no dictated format,
just guidelines. I'ut on what s you on,
whether it's F31, ’85, Scale Thermal Duration,
Cross Country, or a Fun Fly, NASSA willhelp
you promaote your event with press releases,
ads, trophies and other PR materials as s
appropriate,

Make it scale in 841 B

R/C Soaring Digest

Schedule of Special Events

Date Event Location

May 14-15 Masters of Soaring Covina, CA,

May 28-June 5 World Soaring Richland, WA
Jambores

June 23-26 Mid-South Soaring Memphis, TH
Champicnships

Oet. 12 CVRC Visalin, CA

Fall Snarrinﬁ Festival

Contact
[fete Olsen
(908) 597-2095
Wil Byers
(508 627-5224
Bob Sowder
(901 757-5536

Theinformation in thiscolumn has been derived from manufacturers pross releases or ather
materal submitted by a manufacturer about their product. The appearance of any product
in this column does not constitute an endorsement of the product by the R/C Searing Digest.
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NEW PRODUCTS

HKlingberg Rocket Wing
wfrom Future Flight

Blast off on your next mission! The Kiingberg Rocket Wing
isthe next quality kitoffering from Future Flight, Based on
the extremely popular 2 meter Klingberg Wing, this scaled
down verston hasa 52" wing span and a wing area of 377 sq.
in. Withan “E” size motor, the takeoff weightis amere 14.5
oz, 50 you can launch to over 600 feet. The Wing also
features Autoyaw™ which makes the lounches casy, even
the first ime out. After the launch, the well known superior
aerodynamics of the wing will allew you to climb on the
lightest Tift or perform many aerobatic maneuvers. The
motor is attached to the radio hatch cover only, so the
Rocket Wing |s very versatile. With a simple change of the
cover, it can be launched with a high-start, flown on the
slopes, or powered with a gas or electricmotor. To join this
exciting aspect of our hobby, contact Future Flight, 1256
Prescote Ave., Sunnyvale, CA 94085 (408) 735-8260, W

January 1884
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New Products

AERO*COMP Software - Version 2.0
from USR&D Corporation
Version 2.0 of AERCPCOMP (R) s now avail-
able. AERCHCOMP is saftware for perfor-
mance characterization of electric-powered
model arrcraft, AERO*COMP 15 used to de-
termine whether an electric airplane or sail-
plane will fly, and how to make it fly better.
Also useful for gas/glow, ducted fan, and
helicopters. AERC*COMP has been used to
turn ordinary planes into awand- winners, in
cluding winners at the 19%2 1.5 Nationals
and the 1993 Canadian Nationals, NASA
now uses AEROPCOMP to analyae experi-

mental electric-powered aircralt
Use AERCPCOMP o determine how well
your model will perform before you build it.
Anticipate whether your aircraft will fly well,
marginally, or not at all. Avoid damage to
expensive motor and radio equipiment by
keeping marginal or non-flying aircraft on the
ground, AERCYCOMI helps you:
*  Selecta motar that is powerful enough
e make your plane fly, and fly well
Sclect the best propeller for your air-
plane
*  Select the best gear ratio for your air-
plang
*  Select battenes for competiion electric
plancs
*  Determine masioum weight for the
performance you desire
*  Select the best wing design, airfoll
type, and Fuselage design
* Maximize rate-ol-climb, airspeed, or
flight duration
Here's how it works: You maximize your
airplanc’s performance by experimenting with
its physical characteristics - youexperiment in
the computer, mot on the workbeneh or ot the
flying field, so it takes only a few minutes,
You can select the characteristics of many
commonly used motors from easy-fo-use
“pulldown” menws - or youw can cnter values
that you have measured in your workshop,
Un-line help screens explain how to make the
measurements and how to use the program,

The numercal inpubs o AERCPCOMP
describe the physical characteristics of the
mator, propeller, hattery pack, and alreraft,
In Version 2.0, the MOTOR menu now pro-
vides data formere than one hundred electric
matorsof all sizes, ranging from “micro’s” o
the Astro Cobalt 90, Hecktoplatt 355 /4076,
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and Aveox brushiless motors. Allmotor data
were measured at the USR&D laboratory.
The PROP menu now permits you to input the
number of blades, as well as prop diumeter
and pitch, A separate BATTERY menu now
gives you comtrol of the cell voltage, cell im-
pedance, wiring resistance, and type of con-
nection (series or parallel, as used on mulb-
motor aircraft), as well as number of cells and
cell capacity, The ATRCRAFT menu now
permits you to work with alrfoll type, fuse-
lage type, and landing gear data, as well as
number of wings, wing dimensions, runway
type (including paved, grass, water, and hand
launched takeaffs), and weight. These im-
provements make the program applicable
to all electric aircralt, including ducted fan
moddels and competition models,

The numerical outpuls  indicate whether
your alrcraft will take off and how wellit will
perform once alrborne. The outputs include
takeoff RPM, moter current and voltage,
motor input power, cutput power, and effi-
ciency, optimum gear ratio; wing arca, aspect
ratio, wing loading, and Reynolds number at
maximum airspeed; maximum thrust, take-
off distance and duration, takeoff speed, and
thrust duration at takeofl speed; masisum
alrspeed, rate-of-climb, maxdmwm altitade,
and average climb angle; opfimum angle of
attack for glide, optimum plide ratio, and
maximum glide Hme in still air; and other
actodypamic chatacteristics.  The progrum
provides this information by solving  the
mathematical equations of motor performance
and the physics of flight.

Thanks to excellent feedback from our cus-
tomers, we have also included a large num-
ber of other new features in AERCCOMP
Verston 2.0, The number of working flles has
bean increased from twelve to thirty-six, Each
file contains data describing one airplane
The propram can now be operated in metric
unitsas well as Englizh units of measurement.
The English system welght units have been
changed from pounds to ounces. The help
screen Information has been updated and
improved. You may now store data forup to
S0'motors in an external file that you can edit
yourself - this may be used to store data de-
scribing your own motors, bo store data de-
gctibing motors not referenced in the soft-
ware, and to share motor data with other
mocdelers.

AFROFCOMP lets you quickly change any
R/C Sonring Digest

one input without requiring you to provide the
other Inputs all over again. You do not have to
gruess at the RFM and current corresponding to
your particilar mator and prop - AERO*COMP
minkes the caleulationg for you directly from the
input data, Because AEROMCOMI uses physi-
cal equations and acourate input data, the an-
swers generally are accurate to within 5%.

To doareally professional design job, use your
CAD program (like "AFEDIT”, "CompuFuil”,
“Poiled Again”, “ModelCATY, “Model Design
Program®, or ather software) to design your
madel. Then use AEROPCOMP W determine
how well it will fly and how to make it fly betier.

Hemember, AERO*COMP isnot o flight simula
tor or game, Tt is a serious computational toal,
developed by professional sclentists who are
active R/C modelers.  Staft members at
LI5RED hold advanced degrees in acronautical
engineering, electrenics, physics, and geophys-
ics. They helped design the first camera that
wenl Lo the moon, they had a hand in the
design of electronics for the Minuteman missile,
they programmed guidance systems for the Safe-
guard missile project, and they helped design

fighter and photo recon aircralt for Unele Sam,
They also have o combined total of more than
7500 lowre as former USAF aircrew officers.

System requirements for AEROCOMPare: 1BM
or 100% compatible PC, XT, AT, and higher;
DOS2.00r higher; 5.257 (360 Kb or3.5" (720KDb)
floppy disk drive; VGA, EGA, CGA, or mono
chrame; minimum 400 Kb RAM. Hard disk
drive is recommended, Math coprocessor,
mouse, and joystick are not required,
AERCPOOMP works within Windows. Alser's
Guide is provided. Delivery 1s normally from
stock, Price $79(UL5.) plus shipping ($3.00), plus
N] State Tax (6%) if applicable. (Add $1.00 per
copy for international airmail postage.) Owners
of Version 1 may upgrade to Version 2.0 for 539
(L15.) plus shipping, plus NJ State Tax if appli-
cable, (WARNING: AERCHCOMI® will not run
om Macintash computers, nor on any Mavintosh
computerequipped withaPC-emulator, Please
donot purchase AERO*COMP for your “Mac™.}

USH&D} Corporation, P, O Box 753,
Hackettstown, NJ 07840-0753 L1 5 A (908) B5{L
4131. W

Pick 20, Scale Fuselage
_from ICARE Sailplanes
For the seale sailplane seratch builder, this js a
e project as itean bebuilt witha different color
than the classic white. The original satlplancs
were avallable in white, green or creamy yellow,
and were manufactured by Elravion OY in the
mid-seventies, The development of the Pick
lead to aseries of four versions named PMck- 208,
C, D, and E The Bversion was the first compos-
ite sailplane using a carbon fiber spar; the C
version was the 15 meconomy version, cquipped
with airbrakes instead of faps; the T3 version
weas the response to the German Iatest releases,
improvement in molding technigques, new alr-
foll, flaps, airbrakes, and reinforced cockpitlead
to & higgh tech sailplane for the 15 m dlass, The E

version is the powered version, and carries a
pylon mounted engine between the wings that
fips back into the fuselage.

The scale fuselage in the semi-kit is fiberglass
reinforced epoxy and s pre-colored white.
Fairings for the Wortman/TQ airfoil are
mulded on, and it comes with a clear cancpy
and three view plan.  Semi-kits containing
wing and stab foam cores, obeche sheeting,
and a quick bullding plan are avadlable upon
request,

Formore infurmation about our products, send
$1.00 to ICARE Sailplanes, Etienne Dorig, 381
Joseph-Huet, Boucherville, PQ, J4B 2C5,
Canads; (514) 449-3094 EST. B

Specifications
Scale 5
Wing Span 1187
Length 54"
Weight B0 vz, appros,
Adrfol Wortmann/HQ

Fuse Price 105,00 + S&I1
Semi-kit Price $155,00 + S&H
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Advertiser Index Sxttselfiad Adverifsing Folloy [ Formaie Pemonal ] Troy Lawicki built standard “Triple Taper”

5 : Classificd ads are free of charge to subscribers Bob Scaly Pulsar w/Duck wing (2m), ﬁ eor. 737 DUCK, RTF, 4 contests (2 wins and a

provided the ad is personal innature and does vos.,.5275 00 shipped. RobWaeiner, 966Stonegate  PLAce) new 141"s throughout, 65 oz, excellent

67  Aerospace Composite Products not refer ko a business enterprise, Classified Dr., Alron, OH 44313; (216) 8642074, condition... $600.00 00 3825.00 w /servios; Troy

ds that refer to a business en jse are Lawicki bullt 2m 3021 DUCK, RTF, 1 1/2
67 AMAP MFC. Model Produ o IETpm M ex DG 600, excelle ; tailed
&5 indmm C.h?rdck 4 Fyoducht charged $5.00 per munth and are limited to a ultipl s excellent condition, de seasons, several wins and many places, 341

67 B2 Stroamlines maximum of 40 words. The deadline for ;‘:ﬁ rﬂ:ﬁ?ﬂTﬂT{i:ﬂ?&gﬂ' I:ﬁv&!mr;ﬂg;g]i alleronbs, 141 faps, radder, clevator, plug-in
71 Cassidy, Christine recelving advertising materiad s the Sth day Bob & [;;59:; 549.4131, Bam - iﬂpm San Dis wings, titunium wing rod, 52 0z., good condi-
6R cumpw:ug Structures Technels of the month. (Example: If you wish toplace ¢ : % o, $300.00 or $475.00 w/servos; Gorman
77 CR. Alrcraft Modeks &y an ad in the March {ssue, it must be received Mumpﬂcx_Dﬂﬁmm,NIE. 1/5 scale, Mew cost  huilt F3B Camera fx 60 - 100, ARTF, popular
61 Né&n q].’!‘tmll.h:s h}l' Fﬂhl‘llﬂr}' 5{!1.} RS0 has nelther the facli- 1% 5‘1]“; will sell for $.515n' or trade up for IEIIH,L'I skinned 'l,'q,l'j_'|_'|gll ﬂaPﬁ ﬂddﬂd, aluminum W
§1' Dan's Custor Taw Hooks ties or the staff to investigate advertising scale sailplaneor kitor Super-V. Joe @ (408923 rod, great L/ D, shelved for 1 year, good con
50  Dave's Wood Products caims. Howaever, please notify RCSD if any JIMS, days, M. California. dition,.. $300.00 w /o SETVS, Contact Mike
65  Dodgson Designs misrepresentation ocours, Futaba FP-FUAFS computer xmitter / FP- Teague @ (B0} BAB-1051 days ar (Y18) 747-
: ' R128DF receiver, Both ch #20. Less than year 1245 nites, Oklahoma
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Personal ads are run for one manth and are

Do You Need Help With Ad Copy?
Ome source for help with ad design &
typesctting: Barry Kurath
105 M.E. Alst #12, Portland, OR 97213
(503 2364067
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keviar pull-pull system, 25' plus teflon-teflon
sleeving,.. $7.00. 100% satisfaction guaran.
teed. Only $1.0058&H, CAres. add 7.75% tax.
Send LSASE for brochure & free samples to:
California Carbon, P.O. Box 39, Jamul, CA
F1935; (619 669-6048.
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R, servos, bat. pack; and charger, never flown,
MNIB... $450.00; Ace Micropro B0, ch 49, two
stick, latest plider software, compatible with
any Alrbronics, JE, Futaba FM Bx, never flown,
MIB... £300.00; Multiplex DG-300/17 with
Liscombretract, MIR.. $450.0). Bob at (612)753-
$146, Calif,

4 meter Multiplex ASW 22, exeellent condilion,
rarely flown, never crashed, Control functions:
rudder, elevator, allerons, Multiplex spoilers,
Includes 4 JR servos, white fuse and wings...
$275.00 firm, plus shipping. Call Bob Sowder
(901 )} T27-5536 (ST, Tennessee,

January 1984

Dave's Wood Products

Obechi Available in

Large Sheets
Please call (508) 548-58201

Leavenworth, WA 98826

68 Elf Enpinee
£ FEH E%l;;ﬂlgm then deleted automatically. However, if you old... 522500 includes S&1L Roy Smith, POV ASW 24, 4.6 m, all glass, Cerman retract, ex-
72 Fubure Flight haveiterns that might be hard to sell, yuumay Hox 219, Kelseyville, CA Y5451; (707) 279-9241. quisite, servos in wings,., 145000 Dﬁ.—ﬁﬂ:l,
65 Creoo Technologies run the ad for h'm months consecutively. Ready to Hy: Airtronics LEGEND.., S400.00; 5.11-5.6?1?, Quabeck, allerons, flaps, spoilers,
63 ICARE Sailplanes : Agnew BANSHEE.. §225.00; Airtronies TéRct '“zg:;? ?ﬁ?ﬂvﬂ: exact mt;ﬁ;d{;b
63 Kennedy Compaosiles ECLIPSE... 75,00, NIB kits: Marialy... $125,00; 1 scrves U3, prlol, spare canopy'.. 5163t
71 Layne/ L}}n'.rfier:uq R?ﬁgﬂm—?{ﬁﬁg}] ‘gﬁ%ﬁgﬂ‘gﬁ Dodgeon CAMANO... $150.00; Dodgron OR-  ASK-18, 5.4 m, beautiful German quality, 1st
62 MecLean Madels Avvacel: st seiises v fah i, care Ik BITER... S75.00; Dodgson TODL. S150.00; Piace Torrey llinesscalemeet, mint condition,
64 Mike's Models b B btk roess b A Dodgson MAESTRO IIL.. $150.00. Ace incluudes all scrves, airtow coupiing etc..
64 MM Glider Tech &dz:sa]l Dresigned by fine artistand .s-til'l*at.l. DICEEACE.. 8600, A paloss {ndioce i 2155&&3. ullll!ml:.‘ al('m-l'_l::W“Ehhl‘lE. i
72 Oakland Model Academy [.'tr.tmpilun.Tum_]Lmr:};, Guolfshirts :ErﬂI:SZ-LLm‘ plag, Tt Hhowied S0f) 05 250k Wihloghon. ﬁi&v&{nﬁfﬂ{ﬁ:%ﬂl;ﬂ?ﬁz;ﬁ
64 RA Cores T'e from S10.00. For more info. send S,ﬂ.S.Ei M.AF. of France “AURA 1%, 60" sport /thermal on.- with 7 heavy duty servos add EEBD.UJ mi
;g g:n.'n‘. l'md:ucm to: Zoomit Creations, 3703 Penny Ln, electric sailplane, with Astro 15 FAl mater 10 o0 0.5.30:::3:-1n¢£m add $350.00. ,':,h“
i qjﬂﬂhm&l‘frf e Carrollton, TX 75007; (214) 364-0119. cell SCK 1000 battery pack, 3 servos (micro), FX -\ ogyy diders, Giant LS4, nearly 1/2 scale,
;4 bmnlliH;.-lnd -.1{ ompuFoil} MINTHI START KIT designed especially for 35 speed control, add receiver and fly. Total o= “aan flying weight, includes all servos
e 1-1/2 mstac (hand Inineh). Thisty foct of 178 package new: $740.00. Wil sell for $550.00, gy ‘oot wheel w/fiberglass falring, aero-
BC  Slegers International : ’ LR includes shipping. Jack @ (215) 5474243, Pann. B &
70 Soaring Stuff tubing stretches four Hmes relaxed length for : tow release, spare plexiglass canopy, custem
BB Squires, Dave gentle lounches. Two day glow eolared tow Futaba Super Seven 7 UAFS transmitter and 7 wing bags, 247 spoilers, Wortmann airfoil,
&2  Taucom lines, 120" and 150', usescparately or together, chreceiver (ch 12), like new... $200.00 plus ship-  elovalor servos in stab, custom budlt by Ger-
70 ‘Tekoa: The Center af Design $19.95 fﬂ.msl'lipping. ‘Sk}' Bench Aerotech, ping. Call Jack {215) 347-4243, I"enn, man craftsmen.. 52495 (0. 'Elnntact Dan Trowell
76 TR Technical Inc. SB30 Cyrenus Lane, Washington, M1 48094; 2 meter BANSHEE, RTF w/servosand battery, @ (714) 831-8013 days, 5. Calif,
69 USR&D Corp. (313} 781-7U1E, Bromd new plane, fown half dozen imes, Agk
66 Viking Models, US.A. IRON ON CARBON FIBRE 3.7 Oz./yd?, ing $450.00, includes shipping. Call Ray Cindrie
75 Windspiel Models 07 - 2dB, L SU.00, 127%4B"., $1R.00, 1%107., @ {215} 579-1576 between 6 & Ypm EST week-
6 Wright Manufacturing Co. $42.50. lron on S-glass, 12"x48"... $10.00 days or potluck on weekends, enn.
63 Zatloka, George Chopped carbon fibre... §2.95 bag. 100# test Adrtronics Vision VS85[, ch 5%, complete with

or send SASE to:
12306 Bergstrasse
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R/C Soaring Digest
PO, Box 2108

Wylie, Texas 75098-2108
(214) 442-3910

FAX (214) 442-5258

R/C Svaring Digest
A Publicakion for the
BT sadplune Enthosis! F

Buck Issucs

We recelve many Inquiries every month

Subscription Costs about the availability of back issues for K/
LSA: 521 Bulk/Third Class C Boaring Digest (RUSD). So, we try 1o
OR 530 First Class printsulflicient guantities vach month for

{1 Tixas res., please add $1.52 tux) thoae of you who wish o obtain back
Canada & Mevico: 530 Air issues or want addiional coples. We
Europe/U.K.: $45 Air hope youenjoy RCSLIbut, if youare NOT

i it 3 T ; gatisfied, please return them for a full
Asgia/Pacific/Middle East: %52 Air refund, no questions asked!

(Cantes are limited for some manths,)

1992 1993
Please alimlv 46 werks for (1 January A January
LLS.AL delivery by Bulk, 7 February 71 February
3 March 0 March
O April O Agpril
Subscription Renewals 1 May O May
RCS0 mails out one post card stee renewal 0 June 1 Tune
notice in the USA, Cubside of the USA., 7 July a July
the renewal notice is placed i an envelope O August i August
How To Read Your Label O September 1 September
for Expiration O Octobe 0 October
214 15T a4/ A Movembaer A MNovember
214 - The first entry 15 the subsenption - Dacumion 0: Diecetrber
muumber Please sendd via
15T - This is o first class subscription in the £ T1S.A. - 1S, Postal
USA. [ USA.-UPS
1 - 2rd Class US.A. (Will not deliver to a P.O. Box.}

A Cither Countries - Adrmadl
LLS.A, Canada, Mexico

A - Adrmail Cutside USA

5 - Surface (Mo longer offered.)

Otther - Tracking codes, (V, for Coat @ 52.50 Per [ssue
example means advertiser.) Tax (Texas Cnly -7.25%)

94/01 - The subscription is good through the Total

December, 1993 issue. [Emust be renovwead Total Cgigg;;g"%::;:i:mpe
0 3
price b January 1, 1994, or 1t will be lopped Asia/Africa/Middie East

in a5 & new subseription. Total Cost @ 54,35 Per lssue

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

MName
Address (Check or Money Order,
only, please. U5, funds.)
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( CompuToz[ fPrqﬁesmna[ B st s

004 Traine Or. Kergaring, OH 45424

- !nlll iin I:.M} pf:grum illoves Jod |l|:m.! .mlml 'ul]'lum
® Fasy 1ooune wi

* Fol IBM AT compatibles wivGA

& Jubpuls DXF lile ||1||.-|.||tal:lru bo mast CAD programs!
nwing imerfaoe,  ® Prines full foam templatos, or ribs Tor beill up wings! ® PFrins ob beldag pa holes

® Calouliies elfiptical glanfoem b lengthe  ® Computes tangtional silfel ewen with ditfirent root and tip airiods
w Add washout o tmoplate or inddmg F#hlﬂl‘l. & Colcuates pael vohume B swlace arel 107 wighl $0limaong

® Popoup Feather!Cut (im) cafculmor

wo hi-res tnmplate previvw modos phis bowess mede, ® Prings spar slois:

& Compars gr{aly with averteya-ranmipansereendpring. ® Soppores dor maiox and Faser jet penters.. ® FREE updanos!
& Macily mirfails by chasging cambsr, thickrsss, mirmaring or combining tops mnd botiome of different s lods,
& Mug much, msth morel Mg other tbrnnla'! phatting progeam can mateh CompuFnid’s vernadilivy omd loaiures.

E‘-;»mpui'ml Pro. V1.53-565, Demeo digk-53, CompaFoll T"ll'-l! 5** |-“ nirioil fiheary-510, 31'”' il 5‘

s{iet the complete Compufoll & Feather Cur combinaiion s b oo o

HAND VIADE AND POLISHED
STAINLESS STEEL

2 Meter thru F3B Sailplanes

Weight—1/3 ounce. $7.50 each plus
$2.50 shipping and handling per
order. Hardware included,

232 Buena Vista St - Debary, Fl 32713

(407) 668-5040

January 1994

“THE NEST"

A PERFECT CONTAINER FOR RC MODELS!
SHIP IT-TRANSPORT IT-STORE IT!
CONVERTS TO FIELD STAND!
WE'RE SPEAKING FROM 20+ YEARS OF EXPERIENCE!
MOST POPULAR SIZES AVAILABLE:
(SEH IN L3 A INCLUDED)

Y TaiaTRse” £70.95

(FIT3 MOST STANDARD AND 2 MWITH 50
MAXIMUM FUSELAGE LEWNGTH)

o T'NAA"XST (FALCON)  584.85
¥ T°X15"X80" (SUPER-V) $89.95
4 T"X13"K62" (EAGLE) %$89.95
{ ACCESSORY KIT $17.95
(2 PRLLOWE", "FERCH", "BLANKET")
¥ CUSTOM - HEED A SPECIAL SIZE? CALL
OF WHITE FOR QUDTE. FRICES BASED ON
BOX SIZE & MATL HEQ'D.
 PACK-LITE™ HEST MATERIAL
4 HYLON SHIPPING STRARS
| COMPRESSION STRENGTH OF ama LBJFT,

(EASY TO LABEL WICARTER'S MARKS.A.LOT
PERMANENT MARKER - RMY, WASOPROPYL ALCOHOL

D&D SPECIALTIES
79355, NEW HAVEN, TULSA, OK 74136
(918) 482-3760 - FAX (918} 482-5641
WE ACCEFT VISA & MASTERCARIM
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VECTOR W
FROM...McLean's Modals

Tha Vecter ta an all compesite 2Mator sailplane designed for high
parformanca skope sting and slope racing. Thersn of pival wing
technology,  siraamiingd fuselage, Rl fiying stabilizer, and nud-
dar resulls in an exiremaly fast and slficient sailplene. The Veslor
is also available with 807 or 1007 wings. The partial kil incudes.
fuselage, wing cones, stab cores, drawing and nstructons

Vector Deluxe Kil includes:

« Vaguurm bagged wings with 100% carbon f "bormng shins, liberglass outer layers, koviar leading edge, PAS blve
inam cores « Fibanglass fuselage with vil-5-glass and keviar reinforcament, ghass canopy, aidoll shaped venical
fin + Deluxe hardwans kit containing 3/6° sieel wing rod, heavy duty wing drive assambly, pre-cut 1/4° plywood for
wing roots and servo tray, wing pived hardware, 532" sleal wing diiva pins and miss. wood, brass thes, wires, sle
+ P'RE blue lvam S0 8020 statxlizar cores or oplional composite siabs « Fullsize drawings and consiruetion manual.

Specilications Prices
Wing span 2 -0 10 2 Mater Debuxe K $218.35
Wing area 450 - 550 - 630 3q. In, 90 - 1007 Dedyxe Kit $229.95
Wing airfcdl RG-15, 507003, S0 7037 Parsial Kir $00.55
Wing loading 12-14 -180z./5g. FI Hardwara il £2035
Wing aspecteatio 13.5-140- 14511 Composile Stabs  §10.95 (wiki1)

Fuselage lenpth 43 inchas

- x Coming 5 ! 110" F3B / 5l Hacer
Slabifizar areg B5- 72 5. In. il S AP

ASW-19 (2m)

This nice semi-scale kit ASW-19 features a
white epoxyfiberglass fuselage, a canapy tray
and a clear canopy  The wings are obache
shaated foam, with the ailerons pre-routed and
aileron pushrod cable pre-installed. The kit
comesoompletewith allhardwara, CAD bullding
plan, instructions and a parts list

Prico: $139.00 + 5&8H
Wing Span: 80" Send $1.00 for a complata . Etignne Dorlg
Wing Area: 480 sq. in catalog of our products. 381 Joseph-Hual
Airtoil; E203 Mod. IE&JEE Boucharville, Oc
Weight: 48 02, J4B 2C5 Canada

Wing Loading: 13 oz /eg. 1t (514) 445-8084 « 500 PM - 10:00 PM EST

\_  BrianJ. McLean, 75 Flaurance, Laguna Nigual, CA 92677, Phone (714) 363-7331 Evenings

[N cecn pucky anTenna T

* R/C Power Duck *
* Individually hand-wuned for 72 Mhz aircraft * BNG connection
installs saslly anto Alrtronics fransmitters, Futaba/lR adaptars
available = 12" in haight; black, blue, red, pink, yellow calers
* Electromcally efficient with lowest SWR match and highest AF
output * Excallent range without compromise * Avoid the
problams and dangars of telascapic antennas * 2385 5200 for
JA/Futaba adaptars, CA residents add 7.75% salas tax, $3.00 S&H

TAUCOM, 2490 5. Qla Vista, #28, San Clamente, CA 92872
(714} 492-8583, FAX: (7T14) 586-8508

“FLYING BUDDY"
TRANSMITTER SUPPORT

Desipned specifically for glider pilots. A
form-fitted ergonomic design for maximum
comfort amd unobstructed access of the
controls with both hands, for extremely
precize flying. Full_\,r adjustable, secure and
release any Tx in seconds. [t doubles as an
ideal ground support, Proven to make your
flying better and more enjoyable.
Send 359,00 + $6 for S&H to:

George Zatloka, 12212 NE 66th St,
Kirkland, WA 98033, (206) 827-1960

Model Alrcraft Wings or Fuselages

1.-: AL, o (5 : "—=—§ SiFos:
A 55" X12° 52100
T B 85" X127 32200
tata af . C 80"X14" 52350
] s D Custom by quote

*Price Includes S&H
Prowvides Cellular Protection During Storage & Tranepartation (1Holds Right & Left Wing)

F.K.H. Enterprises, 21651 Balerma, Mission Vicjo, CA 92692; (714) 859-1223

PHOTECT_ 0_ BAG Air Cellular Cushioning Protection for

Page 62 R/C Souring Digest

Obechi Wood

+ 10 Inches wide
+ 10 Feet long
+ 10 Bucks

For information on our products, please send [SASE
Call for wholesale and manufacture’s pricing schedule....

12414 B Dear Falis Dr. Austin, TX 7872%
{512) 335-6450 FAX (572) 335-8048

&
0w
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One Design Racer 1

Pre-sheeted Foam Wing !!
Raplid Construction !!
Standard Radio Will Fit !!

SPAN: 48 inchas

AREA: 360 sq. inches
Flying Weight: 18 - 22 oz
AIRFOIL: 53021

Kiiica's Mo gate Introductory Price $49.95

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

(" Affordable Custom Cores for modelers, by modelers R
We specialize in Clider cores - Gray ar white foam
Raw cores or full custom glider wing kits with balsa or obechi
sheeting and spar materials available (stabs tog)
Obechi in stock - Presheeted wings now available
"Rule of thumb" presheeted wing estimates - $50 + 550 per meter of span
Presheeted cores come ready to join and add root ribs and radio
Rejuvenate your floater with a new airfoil /wing
Gentle Lady or Spirit 2M full wing kits - 535 - 53021 or SD7037
Large Postseript airfoil library including Seartech foils
Call and let us work with you on your next project
All orders add one §5 S&H charge - COD $6 additional

kRA Cores, P.0. Box 863, Southbridge, MA 01550 or (508) 765-9998 )

VERSATILE

~ —\
Thamnal, g, Winch, of High-start
C ! AABLE
tﬂe K ABS Polystyrene Yacuum-formed Pod
Fibarglaes Arrowehaht Boom
b, FAST
EO" Wingspan, 207 Length
é Aerobatic!

Flying weight 12-20 oz.
{rgauglraa r"%?ni radio gear)

‘R

tic:

It's Anmzfngiy

$36.95 + s5.00 S&H
CA residants add 8.25% tax
(Ck or money order only)
L__ SASE for Info

Glider P.O.Box39098

Teck  (310)923-2414

R/C Scaring Digest

Page 64

Downey, CA. Eﬂzﬁ

2-meter class will [
never be the same
again

—Announcing
the Hot & New

Sprite!

FEATURING:
® Wing span - 78",
® Wing area - 585 in®.

B Ajrfeil 507037,

® Flying wt - 37 oz.

8 Shaating - Dbachi

® \Wg Loading - 8 axfin®

® Groundbraaki
MonaSsam rolled fi-
barglass fuzalags,

The Sprite is a dynamic
slope machine too!

The Sprite’s MonoSean
fuselage is the greates]
yniversal 2-meter lusclage §
and it Is onlv 350000 2

A

® New, integrated-flapperon diractional, cambar
and reflsx landing control 4 sarve glider|

= cm? 2 wing servos nesdod| Saparate flaps
an

gllerons are optional, for B sarvo systam.

[Tniroduciory price is just $155 plus shipping (Visa and MC Bankcards welcorme]

=n

Send 2 Stainps for our compieta catalog. Sand 82 for fwo issees of “Second Wind

DODGSON DESIGNS -

21230 Damson Rd. Bothell, WA 98021 -

NEW

Model Design 4.0
PTOTTTLITT ~
(LT

- A

MNew features include screen display of
wirfonls uod wing plons, automatio foam
porn templates for Feather Cut hot wire
foam machine, and improved coso of uso
Cther fontures inohide:
® Any PO using MS-DOS 3.2 Or later (2826
or better with math coprocessor
peeommended for Laserdet printers),
® (MGA, BOA, or VOA grophics wlopler
requirad to display airfoils and plane
& Alter camber, thickness & combine foil
& Supports mosl popular dol mnteix And
HP Losorjet printers
Model Design Program ........ $50
Alrfoil Plot Program ... 830
Simd SASE for mors information or eall
(615) 4506-8430 wller 7 PM contral time,
Chuck Anderson, 0. HBox 305
Tullahoma, "I'N 37358

January 1964

(208) 776-8067

COMPETITION

SAILPLANES

Maolded Modi 900 Pre-Buil; RG-15
Molded Wings, 5900
Thermal Modi 906 Pre-Buoile 3021,
7037, RG-15 Wood Wings. 800
Duration Modi 900 Kir, 3021 or
TORT Wand Wings. 5350
Javelin HL Kit - Kit T037 Wood
Wings. 5150
Volz Servos Al melol gear, ball
hearing servas from Germany.
Grece Hinge Tape & Gap Seal Tape
Great for competition planes!

New ! Al Molded Glider &
HL Coming Soon!

GRECO TECHNOLOGIES

For More Info write or call:
PO, Box 10
S0 Pasadena, CA 91031
(213) 680-2070
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Viking
Models,
U.S.A.

High guality
Fiberglass Fuselages
& Vacuum Forming
2 Broadmoor Wiy
Wylle, TX
THOGE-TE03 U.5.A,
(214) 442-3910
FAX [214) 442-5258
S0 ALM, = 500 ML OST
4 Epoxy Fiberglose
Fuselagea for the
Scratch Bullder
The epoxy fiberglass heelages
listed here nclude supggested
specifications (Wing Span/
Airfoll / Radio Channels). All
reguests are doneon a custom
basis. We do not carry a large
inventory, but rather custom
make each fuselage a8 the ar-
ders are received. [lease al-
lorw - 8 weeks for deliveryon
partial kits and canopies,
9 Canoples & Accessories
Anin-housevacuum form ma-
chineallows us to produceour
own canopies. If you arelook-
ing for a canopy or other
vacuum formed accessories
lincluding sailplane, power,
ete,), please let us know. We
havealargeinventory of cano-
ples and do short production
runs. Manufactirer inquiries
ore weloome.
# Custom Mold Making
Please call,
¥ Checkormoney order only,
US. funds, please. C.O03.
$4.50 additional. Prices sub-
ject to change without notice,
Toexas resldents, please add
7.25 %uales tax, S&H costsare
for continental U.S.A,, only.

COMING S(0ON
1/5 Scale Ornith
142" wing span

1/56 Scale Orlice
135" wing span
1/5 Scale ASW-17
135" wing span

Page 66

Epoxy Fiberglass Fuselages Price
1 /6 Seale DFS Rether V2 (1207 /Scale/ )

AV At =

(510} 451-6128, FAX: (510) 834-0349_

MODEL PRODUCTS| Buteh Hollldge

B Foam Cutling Jigs
B Joiner Bk Drill Jigs

5305.00 Includes:
2 Bows, 2 Bench Pulleys
(Compiately Aszemblod)

< W Singls Wire Tracking As Bhown

B Needle Bearings
o Quality Aluminum Congtruction

® Cuts straight or any taper - wings, fing, stabillzers
B BOW SIZES: 20", 30", 40", 50", 607, Custom

# Sales, Replacement, Warranty Sarvice, No Training.

The Kit Makers Choice - For Prolessional Use Gnly

AUTO-VAC SYSTEM

Intraduging tha new fully aulomatic vacuum bagging system thal s completely self-
monitoring. It has a fully adjustable vacuum switch and a larga capacily reservoir which prevents
frequant cvciing of tha vacuum pump. ;

The Auto-Vac kit comas completely assembled,
mounted on a wond base, and ready 10 use,
Includad in the kit are the E-2 Yac Il electric
pump, rated at 24 Hy, adjustabie 3
vacuum switch, vacuum gauge, lange
capacity reservoir, check vaive,
neoprena tubing, E-7 Vac conneslor, . ) .
two Quick-Lock seals, & ol 18 X, el _ ; <
wide bagging tube, §' of 15" wide T e ; gl TTr—
breather cloth and a sat of vacuum - et 87,00 for 55H, Chieck/M.0.G 0.0
bagging Instructions b VLG, AVISA accipta, GA, sesidants a7 T5% Tay

14210 DOOLITTLE DR, 3AH LEAMDRO, CA 04577
{510) 352-2022 - (510) 352-2021

Aerospace Composite Froducts

467 fuse, canopy, plans 7500 S1040
| /5 Scale ASW-19/20 (132°/RITZ 111/4)

54" fuse, canapy, plans 500 #1000
1/5 Scale Mimbus (159" Wortman /4 - 5)

54" fuse, canopy, plans E00 51000
1/5 Scale Rhaenbussard (112.5"/Scale/4)

40" tuse, plans $75.00 10,00
1/4 Scale DG-100/200 (147.57/ Wortman /4 - 5)

64" kevlar peind. fuse, conopy, tray, docy,  S175.00 520,00
1/4 Seate Libelle (1547/RITZ 1/ 3-4)

5H.5" fuse, canopy, frame, docu, pkg.  $135.00 420,00
1/4 Scale Jantar (187" ar 202" /Wartman /1)

67" fuse, canopy, plans $145.00  S20.00
1/4 Scale HP-18 (147"/RITZ L1l 74}

6% fuse, canopy, plans 13500 =200
1/4 + 10% Seale Salta (142.57/RITZ 1/ 3-4)

61° fuse, canopy, frame, docu. pkg, S13500  S20000
1 /4 Seale SZ0 - 20 Pirat (147" /Clark Y/4)

62" fuse, canopy, plans §135.00 820,00
1/4 Seale Kestrel (167" or 187 /RITZ/ 4-5)

63" kevlar reinf. fuse, canopy, frame, docu. $175.00  $20.00
1/3 Scale ASW-19/20 (16.5' /Wortman /4-5)

96" fuse, canopy 525000 Call
Sornl-Seale ASK-4 (907 or 1107/ flat bottom /43

{motor glider 15 cube in. or electric)

40" fuse, canopy, plans S50 s10.00
Condlor 3m (bolt-on wing mount/up to 10" chord)

521/47 kevlar relinf. fuse, nose copne 8000 210,00
Contestant (14587 E205 /3=1 /10.5" chard)

6" fuse, canopy,; tray 57500 510.00
Bl Zany (bolt-on wing mount /up to 10" chord)

44 3/8" use, nose cone SR5.00  S10.00

44 378" kevlar reinf. fuse, nosecone  S70.00  S10.00
Facetar (83" /E193/3)

41" fuse, hatch, plans SF500 510,00
Orden (100-130" /53021 / As Req./1025" chord)

51" fuse, canopy 000 S10.00

51" kevlar reinf. fuse, canapy STR00 510,00
Raven 3m {(119°/Meod. E193/ As Req. /175" chord)

51" fuse, plans §70.00 510,00

51" kevlar reinf. fuse, plans 8000 S10.00
Smoothie (10074 /Nana/Var.)

49" fuse, hatch 6500 510,00
Specinl Edivion (L00-130° /Aay/ As Req, /9,625 chord /bolt-en wing)

54" kevlar reinf, fuse, nose cone 3000  &1000
Stiletto [ (100-136" / Any / As Req. /17 max. chard /plug-in wing)

49" epoxy fiberglass fuselage S65.00 §10.00

49" kevlar reinf, fuse §75.00 510,00
Stiletta I (100-136"/ Any / As Reg. /107 s, chord /bolton wing)

4% epoxy fiberglass fuselage S65.00 510,00

49 kovlar reinf, fuse 7500 1000
Zen {100+ /None/Var.)

517 huse, hatch 47500 F10.00

R/C Soaring Digest

ON THE ‘WING...
the book

by Bill & Bunny (5% Kohlman

T'he perfect addition to a ‘wing nut's library!

A hound collection of the first 52 articles
appearing in RC Searing Digest. All of the
diagrams, airfoil coordinates, and computer
programs of the original articlas are included,
plus additional material not previously published.

250 pages, 8 L2 x 117, illustrated US$28.00
BZStreamlines, P.0. Box 976, Olalla WA 98359-0976
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ELF
ENGINEERING

Hand Crafted Pre-Sheeted
Obechi Over Foam Core Wings

High Qualiiy
Replacement Wings
for
Most Sailplanes

and
Custom Wings

[or
The Creative Modeler

Call Dale King
(214) 475-8093

or
[or more information, send
SASE, to the realms ol
Elf Engineering
1111 Highridge Drive
Wylie, Texas 75098

i Great Selection!
[ ] .55,.72.14.2.5.16, & 60z

_ NN NN NN
Super Pricesl W

14 0i, 38" w,, Floin Waave —
25 yds. min, §1.38/yd, I—J
A6 oz, 50 w., Salin Weave .
\ 25 yels. min. 54.00/yd.
1

Minlmum order 1 vd.
VISA-MASTERC ARD
FAST SERVICE!

ORDER TOLL-FREE: 800-338-1278
Dealer & Mig, Inquiries welcome.
Send 53 pastage & handling
for FREE catalog.

Compesita Structures Technology
P.O. Box 642, Dapl. MG - T hapi
CA 93581-0842 - 800/338-1278

Wright Manufacturing presents

"The AVION"

{ah-V¥_YOHNG)

The AVION is & small lighlweighl gpoxy glass
saifplene fuselago. The AVION iz rainforcad
full fergih bolh sidas with 1. 7 ez, kaviar, Tha
AVION canbavaed as anopticnal glazs
fusatage fora number of popular buili-up Somaol the small sarlplane wings that tha
fuselages, outdated glass u_-,lal'u?-u-.-,- or vaur,  AVION glazs fusalage will accomodata include
own new handlaunch ar glope sailplane the: Orbiter, Skealer, Dove, Sparcaw, Gnome.
design, Vertige, Chuperosa, Thermal Grabber,

Specificatlens: Langih w/ ruddar; 35.5%  Frice s BBS.00UE, Privemeludes o (iborglass
Width at widest point; 1.3% Waight: 3.5 ox., canopy and CAD drawingsshowing tho

Tha AVION featuras 3 moldad fin and 15 ammpanageand fusalage conatruction and
dasignad with a pull=pull rudder system; The  he alactra-mechanical conlral system

AVION accomadates bolt-on wings witha

758" root chord bet 5372 lenglh. ORTIONS:

o P nlﬂlﬁyg! i.:uwafﬂhfrmpip’qd fAudder: fimited
Capaclty: Up o4 micro servos e avalla el for pricing
recghrar: up lo 800 mal battery; switeh e Molded E:nbﬂa’ser: call farspecs and pricing
harness “Another Wright Manufactured Product®

201-386-0880 (8:300m-5:30pm EST)

{ . Available exclusively Trom
% SLEGERS INTERNATIONAL

A0, Boa 1201 [ Dellewus, W [ 08009 7 500 490 2280

Case-Hardened Tool Steel
2« & WING RODS =« =~

O Coaranteed to NEVER set a bend on the
winch or in flight! 7 Competition Proven!
O From 3/32" to 2" Dda; 7' 1o 25" Lenpths
O Faleon 830 Drop-In Repl. $10.00 Incl. S&H

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

Send SASE for Free Irice List
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AERO*COMP

Soffwara fo Assura Parfect Performance

For all IBM-compalibles
3.5" gr 5.25" diskette avallable

HOW WILL MY

Price $79.00 + $3.00 S/H
SAILPLANE NJ Resldents add 6% Sales Tax
PERFORM? USR&D Corp.
P.0. Box 753

Hackettstown, NJ 07840-0753
(908) B50-4131

SEND FOR FREE DESCRIPTIVE EROCHURE

Used By NASA to characterize electric aircraft
and by winners at the 1992 L.S. Nationals
and 1993 Canadian Nationals
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ol Destgus by Layne [ Unweler

1808 Applegate Dr. Modesto, CA 95350 (209) 529-8457 FAX (209) 549-1642
SATURN 2.9T

"FEATHER CUT" creates a new standard in the ease and WS Ao e FOR
accuracy of cutting white or blue foam wing cores , ., hands b (e PERFOBMANCE
off! Precise single wire racking in concar with micro-adjustable % OUT OF THIS
halance weights guided by an exclusive three-paint tracking system WoRLD
guarantess npple-free surlaces. No mora trailing edge burn-cut camman with

two wire systems, Couple "FEATHER CUT” with Tekoa's "THERAMAL GENERATOR"

far fool proof temparatune control and you'll be a “Fro®. . first time out

+ Cuts straight or taper wings, tins and stabilizers — automatically. « Mounts with 1ape ta tha

edge of any workbench, even your dining table and stores inits own heavy duly mailing bs
+ Complata kitwith anadized and plated companents - no hardware store trips, « Instructions

include "cutting your tirst wing”, *making templates” and more, « 28" fold-bow. 40% and 52°

available. Powar supply requirad « Guararead 1o oul perform the rast
= - “Simply" the best!
FEATHER CUT mm| TEKCA: THE CENTER OF DESIGN
5149.50 + 8.50 5&H = 3218 CANYCON LAKE DRIVE
THERMAL GENERATOR __ HOLLYWQOD - CA - 80068 - e ' P ] Ehaeitiase
POWER SUPPLY - $119.50 + 4.50 S&H PH 213:469.5584, FAX 213:469.3006 : g Steve Llasen

amd his
winning
Salurn 297

FEATHER/CUT coEs CAFC -CompuFoll e sleulntes FestherGut 1oper ratlos
-CompuFoll auc-draws FeatheriCutl templates

WITH CompuFuoil Professional  .and much moral
"CoMPUuTER AsEISTED Foam CuTtTiNG $75.00 plus 33.00 3EH

Soari ng STUTT,. Fight & Building Aceessories for the Serious Sailplaner!

Fligh! Accassarios
Jawes Miokdad Urethana Larding Skids - 207 Mind & 12" Blandud belh FRE:
Safiplane Tape - Quality Assembly tape bn & colors] - Goss amad eompound cervs wedl 18
Witride Hardanes Wing Rt - Super Algd but not britil
TP E-EHE-1152-108 Upto 387 femgll. Call iy plicas]
Launching Hardwara
Winch Drurms - Machined Alomisum Orome (o6 To d Loag Shat - Build your QR Winehl Fasy
Wimch Lime - 126 M, {eat Toilsted - 1500 beel ot &7 50125 B, Braided Ling - V500 Tet for §14.00 -
150 7. Meaoifames? lim -Emlh.fﬁl-l?ﬂmﬁﬂﬁm 150 8. fest - 650 yarde - 600 3 :
1000 amy winch swhchas - $38.55 - 200 B, lesl D swivaly I?éﬁ;ﬁ#ﬁﬁdﬂﬂ?;ﬂ% o | b g PR
L mr
A1k s et s bl 5 ot SATURNS SWEEP!
0 g - Supr bough e - 30 . ®
Lmiaiing Epoxy - Tep Dualtly - Loar Viscoalty - ¥ols Dul Eﬁﬂ?ﬁ:ﬂygﬂi@ﬂms MPIEEE
«Top Dualily - paliy - ¥
14w Wy B Wl Northern California Soaring League
24" wids - 18 mil Myar for giass M:-mh Eﬁ E”g;t i -
14 wiie - B mil e B ubs
Tln:ul-ma%rutmﬁMmmmerm'I.l'lll' 1993 SEHSD” Champlnnshlp
phwood of Misoeke™... apply this 1epe Jo hé ecges for fhe sﬂmmuﬁiﬂml § 350 bor 30 ook rll Cnngratulatinns tD
Al fo Gor - 48 salplane skiolls plofiad In 19 5123 - B s Tor hempleess $105
0 Bz S ook o Tty Compe Eoarg s H Estt §1685 Steve and Brad Clasen
Do Yiow Spaak Modl Alpline? - Dave Thl:lnhl.IIq'IHHI:I}'I:IHI:dIGIA'dd:Im $195 SPECIEICATIONS:
Call or Write for our free catalog!! g Wi e F i
w Soaring Stuffs ete cuadalupe Tral KW, Aboguergue, New Mesicn 87114 5065) 898-1129 m SisgdacdIck Frico: $199.00 Wing Area: 938 5q. In.

Deluxe Kit wiPre-Sheeted Wing & Stab: $299.00 .. HQ 2.0/ - 5.0/8
Plus $15.00 S&H Conlinental U.S.A. Welght: 65 - 72 Oz.
(CA ras. add 7.25 % tax) Wing Loading:  10.0-11.0 Oz/Sq, FL.
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ULTRA GP STATE-OF-THE-ART
SUPER PIVOT WING TECHNOLOGY, AT A PRICE

MOLDE DLW CORE WIS

EPOXY GLASS FUSE WITIL 5 OZ KEVLAR YOU CAN APPRECIATE.

BALSA SHETT TAI i KOLIp
MACHINED MECHARICS Cenesis (& a state-of-the-art, ali-composite.
o MO PALN NG molded (ot vacuum bagged) mode|
R RTE - NOYEAIN TN designed for thermal duratlon competition.
. - The Syneray F3B models are highty
SPECIFICATIONS competitive for evenshing from thermal
WING SPAN 9% W iwhes duratlon o slope ackng,
LENGT A 5% nwlics
WING AREA 311 ag. inches

Limited time pl"ll'.':l'.é: st B449
Phe ULTEA GI' b8 an advanced acrobarie slope WEIGHT RTE 24 b AT ounves

g wprgy Il %550

Synergy 91 3549 SB/XC 3749
sorer. [0 ks oukstanding e speed aned coll me WG LORA MG LLL LY L2 50z s N
e wwnsldes] swangs, ersnre comsitenm ¥ aml AlRFONS WO, SDEOSDITO0 Y 7 T Et (] _|| Anailaliie exclusivaly from
repeatabiliny of pedormance. Thie wings ane Slegers
driven diresily without drive pins ranning in PRICE £300.00 }m‘;"‘;";{;‘;‘g;‘;
|l.lb1l.'|!l.EL' sluts. Il_'ILrlgl:; thin |1;1rn1|1| l'!1r|.1T i
vl s avakable g the polok, The Llliea GGF . . .
tracks smoothly and has ,L','.'tnlh' stall characteris- DAKL_{\ND MODEL ACADEMY RnR Froducts
ties. The atrirame has been englneered o e AR 120 Wrigley Way
survivie the rigoes ol slope Hyimg. The Ulte GF l'-hl_"'kl'm{" CA 4606 Milpltas, CA 95035
iw mn exceptionally dumble pesformen (310 8390436 (408} 916-4751

SLOPE FLYERS

Af last a Night pack that will carry avarything tha glider pliat THIS IS FOR YOU!
pecds, Ingluding lungh. Lined and padﬁed Interior wﬂh
- Veloro siraps 1o hold anzmitler, Buill in " Tl Grip™ =
(-— ﬁ"’?““\? mﬁ‘ Thermal Thing X-Wing lntcrenptnr\ tacl rall holds everyihing you need for figld rapairs g
- - and adjustments. Zippered W0p pouch stores

antanna,batiaries and othar stult. Mazh

E sida pockets will hold water bottle, sun
i plasses, CA, elo. More zippered
pockals on belt for keys,cash and
fs’_ small parts, Comiorable waist
. i — = bell. Heavy duly 1000
The p,m,.m;,w sl e Bear, Laght, b ot 2y Unigure ainad st vovanic o denlarCordura, YKK zippers,
Eary fo iy, 3n glider, g, or plider, 59 soyc phider, complers & Fastex buckla. Using tha All Day
whic., 40, Weurchwerr. 333 o Pack |saves bolh hands free to
Terrific Trainer fﬂF Pewa 700 ROCKET WING b carny  your gllders. This s the best
————— y ANl ats 53,00 S pack for flying er your money back. Mo
Shenibion Mo 1pesd - . |
i 1dken 41, 4FF yos gquestions asked, Call us any lime.. WING BAGS |
o .Ii:_l! Ci Red. ndd Fanny pack $Eg.95 - cuslom &
7.X5% max. 4 stock sizes
Shipping  $ 3.00  call
T, e = 3 e \: CHRISTINE “The Bag Lady” CASSIDY 415 4571550
Foviid dtang 2t licler Chte prpntred edies af peee ‘mwiay Nawwt! Weise oy e
Pttty vy fornr, B30 prerfarunrieg, fasd S0 eatll foar mereaedr sl remad ien, Wﬂ LF 1 501 S‘AN AN 5 E LM'D AVE SAH AN S E LMD, C.A ?‘4?50
\ Future Flight, 1256 Prescott Ave., Sunnyvalo, GA 94089 (408)735-8260 Voice of FAX .. j Also available from C.R. Aircraft, Slegers International and Sheldons
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Computer Program and Other Products
Alpha Stabliity Progean for IBM PC, The Alpha Stabillty
Progrem ik used fo dofing CG, Tall Araa & Mora,. $15.00

‘DBECHE" or wing skins 1!

LT ERES AINGES,
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introducing the:

ARIA HL

a premium
handlaunch glider kit

squality L.Bor eposy glans, leswiar, and
carbon fihor fasalaje
amalded fingar rast/wing mount
-ohachi and fanm wing construction
-ramnmahle stab
badlt-up mddes
-comprohunsive constmction mnual
-dulniled rolled plans
-pumgline ot parts
shighly prefabricated
Lg{ Donovan G080 airfail
wmu..puu
ch wing area |
e fMying weight
ta 5806, wing loading

$99.95

& shipping and hondling

B SAnrLANE WoRks
BI85 Stk inkark Wiy
Aurorn. Colermin

pre-sheeted wings and stab oplion: $49.95 8 eow caT

-Daperon slope version option shown on plins

COBRA R
Wing Span; 65"
Wing Area:
Wing prolile: ARG 15-154
Wing Loading: 14 - 24 oz./5q, L,
Camber: 1.726%
Aspect Ratio: B.6
Length Ovarall: 46"
Grosz Weight: 3.4 -4.0 + Ibs.
Control Functions: Aileron, Elevator,

Rudder, Flaperons " g

X All compaoaite construction, almost ready 1o Hy slope plane x Epowﬂbarglaufunlnga
witull length kaviar reintarcemant ¥ Winga molded in aluminum molds, carbon fiberglass
used lhroughout, two halves ars joined by a pressed carbon spar X Wings are completely
finished & hinged, servo pockels provided ¥ Stabilizer of same construction & finish as
wings ¥ Kitincludes full hardware, photos, & instruction sheet x Price: $475% + S&H

1/4 SCALE KITS WINDSPIEL MODELS

BYATLARLE NOW: I ters of Fine

ASW 24, ASH 25, — RIC Seate ;“j”;',h.‘m,__‘ &

L e . Dealer for JR Radio
P.0. Box 2121

Cocur d'Alene, ID 835816

(208) 667-2276 " FAX [208) 667-B712

558 =q. in.

Full Color Catalog in
English is $10.00 U.5.
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