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Schedule of Special Events

Date Event Location Contact
Sept. 78 Open , Thermal/  Gaithersburg, MD  Bill Krajei
Soaring Task T1 (National Geographic Society) (301) B84-5004
Sept. 14 Slope Race L.A. Area, CA Rich Beardsley
(805) 934-3191
Sept. 14-15 TNT San Antonio, TX A. Coher
2 Meter & Open (512) 5994031
Sept. 14-15  3RD Annual Memphis Area, TN Tony Digirolamo
MASS Fall Soaring Tournament (901) 756-5528
Sept. 15 Distance Houston, TX Julian Tamez
(703) 540-3944
Sept. 15 F3b Speed Trials  Denver, CO John Wyss
(303) 494-0363
Sept. 22 Hand Launch Dallas, TX Gordon Jones
(214) B40-8116
Sept. 24 2 Meter & L. Montgomery
Unlimited (407) 793-8179
Sept. 28-29 ESL 2-Meter Pottstown, PA Joe Krajci
Contest Bob McKeever (609) 538-8368  (215) 6324215
Sept. 29 Old Timers Dallas, TX Gordon Jones
(214) B40-8116
Sept. 29 Regional Pleasanton, CA Don Anthony
Soaring Contest, Unlimited, 2M (415) 8330504
Oct. 5-6 Visalia Fall Visalia, CA Ed Hipp
Soaring Festival (209} 625-2352 [ g
Oxct. 56 2 Meter & Lakeland, FL Bob Wargo Soaring e
Unlimited (813) 938-6582 Low {_.ﬂun[ry in
Oct. 56 Pumpkin Fly Cincinnati, OH Jack Strother South Carolina
Standard, Unlimited (513) 5835018 sith Ashle
Oct. 6 SMT Contest  Denver, CO Lenny Keer Wit Ashley
(303) 737-2165 Dauis....
Oct. 12 Slope Race Santa Maria, CA  Rich Beardsley Story on page 6
California State Champs (805) 934-3191
Oct. 13 Draal Dallas, TX Gordon Jones
Elimination {214) 840-8116
Oct. 13 Unlimited Kirkville, NY Dave Zinteck i o] ey
Thermal (Syracuse area) (315) 656-7103 ; ;
Oct. 19 Duration San Antonio, TX  Tom Meeks Ashley Davis' VG-1
2M & Open (512) 590-3139 e —
Oct. 20 Hand Launch Dallas, TX Gordon Jones & '
(214) B40-8116
MNov. 9 Duration San Antonio, TX Tom Meeks
2M & Open (512) 590-3139
Now. 10 3-6-9 M Dallas, TX Gordon Jones
& Open (214) 840-8116
Nav. 10 Dual Houston, TX Julian Tamez
Elimination (703) 540-3944
Nov. 17 Hand Launch Dallas, TX Gordon Jones
(214) 840-8116
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R/C Soaring Digest (RCSD) s a reader-
written monthly publication for the
R/Csailplaneenthusiastand has been
published since January, 1984. It is
dedicated o sharing technical and
educational information. All material
submitted mustbeexclusiveand origi-
nal and not infringe upon the copy-
rights of others. It is the policy of
RCSD to provide accurate informa-
tion. Please let us know of any error
that significantly affects the meaning
ofastory. Because weencourage new
ideas, the content of all articles, model
designs, press & news reldases, etc,
are the opinion of the author and may
not necessarily reflect those of RCSD.
We encourage anyone who wishes to
obtain additional information to con-
tact the author. RCSD was founded
by Jim Gray, lecturer and technical
consultant. He can be reached at: 210
East ChateauCircle, Payson, AZ85541;
(602) 474-5015,

RCSD should not be considered to
endorse any advertised products or
messages pertaining hereto. An ad-
vertising ratecard isavailable for busi-
nesses, clubs and personal advertis-
ing.

RCSD Staff
s Jerry Slates — Editor/Technical
Editor/Jer’s Workbench
* Judy Slates Publisher/Submis-
sion of Mat'l Via Disk (MAC or
IBM 5 1/4") or Modem (Printing
by J. Morgan Graphics & Design,
(510) 674-9952)
Feature Columnists
Martin Simons, Bill & Bunny Kuhlman
(B2, Gordon Jones, Wil Byers, Ed Slegers
R/C Soaring Digest
P.O. Box 66880
~ Concord, CA 94524 U.S.A.
(510) 689-0766, FAX (510) 798-6436
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R{C Soaring Digest is now printed on
recycled paper that meets the current
EPA guidelines for “waste paper”! While
the cost of printing is fairly comparable
to the old costs (recycled paper is gener-
ally moreexpensive), the paper will prob-
ably be less opaque than the paper used
in the past. Since this column is written
beforehand, we'll just have to wait and
see how it looks when it comes off the
press. Several of you have asked us if we
used recycled paper and, now, we're
pleased to say that we're helping ad-
dress the need for better utilization of
our natural resources!

Looking for Gene Cope?
Although he is still in Washington, Gene
just moved and his new address is 3203
1/2 Main Street, Union Gap, Washing-
ton 98903; (509) 4578017,

California Tax on Publications
Thoseof you in California have probably
noted the controversy taking place re-
garding the new tax regulations on pub-
lications and newspapers. It's been on
the news channels and inthe newspaper
headlines and, yes, they impact the R/C
Soaring Digest. Although we are not
pleased with the increased paperwork
required and the lack of specific guide-
lines, we expect to continue to provide
RCSD in a timely fashion! We'll keep
you posted,

Area Code Change
They're changing our telephone area
code! Effective September 2nd, our new
area code will be 510 instead of 415, but
you can still dial 415 until January 27,
1992 and the call will go through. This
change affects R/C Soaring Digest, Viking
Models, U.S.A., and Dave's Wood Prod-
ucts (Dave Acker),
Renewal Procesas
As of this month, we will only send out
one renewal notice. In the future, we
hope to stop sending out that one notice,
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as well. We are looking for a manufac-
turer or business who carries a dual car-
rier (peel off) label that can be used on a
laser printer. Why? We really need to
figure out how to change the process so
we can save some time. It takes around
40 hours to package RCSD every month
for mailing what will labels, notices, en-
velopes, and 1500 copiesto 16 (Welcome,
Switzerland and Finland!)countries. The
top line across the top of your mailing
label contains a series of codes which
identify your expiration date and the
type of postal service you requested.
FAX News
From Jim Thomas, Holland, Michigan

“Om the news front, the results of the
1991 NATS: Brian Agnew, Brian Agnew,
Brian Agnew, Brian Agnew, and Larry
Jolly. Seriously, Brian won XC, Hand
Launch, 2M, Std., and Unlimited. Larry
won F3B. The perpetual trophies: Lee
Renaud and Hi Johnson to Brian, and the
Pruss team award to Michigan Soaring
league #1 (Jim Thomas, Troy Lawicki
(The DUCKMASTER), and PatSullivan).
Falcons showed very well, not only with
Brian waxing everyone, but in Standard
class, Falcon 800's took places 1, 2and 3
(Brian 1st, ] was second, and Rick Lake
(MI) was 3rd).”

“| want to pass along a bit of sad news
that was passed along to me, recently. |
received a call from Jeff Troy (NATS
Soaring CD a bunch of times during the

‘80rs) and he told me that Fran Olix had
died about a month ago from liver can-
cer, Fran was a member of the Valley
Forge Signal Seckers. Jeff's assistant CD
for the NATS, and the CD outright in
1988 at Lincoln, Franleavesa wifeand 1-
year old son; he was only fortyish. |
don’t know if you ever had the pleasure
to know this man; 1 am glad that1did.”
Looking for ZANONIA
The following question is from Ray
Reiffer, 9060 80th Ave, Zeeland, Ml
49464. If you can help, please drop him
aline. “Do you have any knowledge of
plans ever having been drawn up for
Ross-Stevens R5-1, (which) is more com-
monly known as the “Zanonia"? I'm
even willing to purchase “full-size” prints
if any are in existence. ['ve written the
current owner on this point, but have
received no response, as vet,” Ray would
also like to know if any of you could
provide input on another subject. He
says, "As a fun project and point of curi-
osity, I've built this ship “DAS DO DO”
from themovie “Escapeofthe Birdmen”.
However, | havehad noJuck in verifying
thestoryand thusdocumenting thisship,
Perhaps the readers of RCSD could pro-
vide some input on this subject. Just for
fun, soaring enthusiasts should see this
old Doug McClure movie.”
Blackberries to Sallplane Addiction

Bruce Abell, Cessnock, NSW, Australia,
says, "I've been giving a lot of thought to

Label Example
Subscription # Class of Service Expiration Date
21 A = Airmail 92/01
5 = Surface Expires January 1, 1992
(Outside of U.S.A. Unless renewed, the
Surface takes 2-3 + last issue is December, 1991.
months for delivery by boat.)
15T = 15T Class USA
3 = 3RD Class,/Bulk USA
(3RD Class takes up to
6 - B weeks for delivery.)
All other codes used are tracking codes or special handling codes. “V” for
example identifies a current advertiser which makes it easy to pull up labels.
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the results of the reader survey as pub-
lished intheJune 1991 issueof RCSDand
thought a few comments might be in
order. (Q) Howto keep a high-start from
hanging up in wild blackberry bushes.
{A) We've run into this problem and,
short of building a winch and pulling
drogue down to the turnaround each
flight (lots of walking involved in this),
the only way out is to station someone
(the next flyer?) down near the anchor
and have him flip a piece of rope (or
cloth) over the line after release and trot
back to the launch point running the line
through the rope/cloth loop. This will
drag the drogue back in line before it
reaches the ground (or blackberry
bushes). This also involvesa bit of exer-
cise, but “beggars can’tbechoosers”! (Q)
Why is this hobby so addictive? (A) As
to why our hobby is so addictive (worse
than the hard drugs!!), I think the basic
cause can be summed up inone word —
CHALLENGE! What hobby offers such
adiversevaricty of disciplines? We have
F/F, R/C, & Control Line as the basis of
our hobby, buteach ofthesebreaksdown
into a great variety of areas such as R,/C
Pattern, Pylon Racing, Ducted Fan, Scale/
Power & Clider (Slope & Thermal), Heli-
copter, Seaplane, Thermal Glider, Slope

Soaring, etc., etc. 1 The list is
almost endless and is limited virtually
only by the imagination of the partici-
pant. Then we have the side issues such
as what materials to useand where, fuel
formulation, flying techniques, launch
systems for gliders, propeller design,
model design, construction techniques,
assessment of the air {e.g. when you
have flown into a thermal), covering
materials, airfoil design and assessment,
etc, etc, {! Each and every one of
these and other portions of our hobby
pose a CHALLENGE to the individual
which, in most cases, is almost impos-
gible to achieve to perfection. (EG.,
How many Glider Guiders can score a
perfect fight EVERY TIME?) This is, |
believe, why we see so very little of what
[callthe "Ratbug Element” inour hobby,
That type of mentality does not willingly
accept these challenges and then con-
tinue on further. So, we have a great
diversity of types of people involved in
Aeromodelling (Perhaps, 1 should say
Modelling!) who cover all aspects,
whether they accept the challenge of just
(?) fiying, building or the ultimate (?) of
designing, building and then flying. You
ALL have that wonderful attribute of an
engineering mind! I salute you!l” W

Happy Flying, Jerry & Judy
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Tow Hooks

This last month, | re-
iﬁﬁi ceived several inquiries

concerning tow-hooks. |
was asked what is available and where
the tow-hook should be placed.

Although | knew where several different
kinds of tow-hooks could be purchased,
| decided to check out a couple of the
local hobby shops in my area to see what
| could find in the way of commercial
tow hooks. Inmy hunt, [ could only find
a few, but | am sure that there are a lot
more out there,. What [ did find was a
good selection of different types: retract-
able, adjustable and non-adjustable.

As you can see in Photo #1, the retract-
able tow-hook requires quite a bit of
extra space inside the fuselage for its
installation; plus, it also requires an ex-
tra servo for its operation. Or, whatalot
of flyers may do, Is to install an extra
pushrod or pull string on the elevator
servo to activate the tow-hook release
with the elevator servo by operating full
downelevatoratthetime of releaseatthe
top of the launch.

Theadjustable tow-hook iseasy toinstall
and mounts on the outside of the fuse-
lage. All that is required is to drill two
holes in the bottom of the fuselage, bolt
the tow hook in place, and adjust. The
non-adjustabletow hookis precisely that,
You drill one hole and install the non-

adjustable tow-hook. [f it’s not in the
precise position, any adjustments will
require drilling anather hole and posi-
tioning again.

Which tow hook to use? Whatever type
you prefer. But, like| said before, if you
elect to use a retractable tow-hook, you
will need a somewhat larger fuselage for
its installation. There are pros and cons
that go along with the use of a retractable
tow-hook, There will be extra work re-
quired to install the retractabletow-hook
and, because it's a mechanical device,
there is “Murphy’s Law”, which says
thatifanythingcan go wrong, it will. But
on the positive side, the retractable tow-
hook will look great, and it cleans off the
bottom of the glider, will havealittleless
drag, and will only be seen by you and
those who go around looking at glider
bottoms. The adjustable tow-hook will
not fit onto a round bottom fiberglass
fuselage; it will requireabouta3inch flat
spot to bolt onto. It'sideally designed to
fit onto a built up flat-bottom fuselage.
The non-adjustable tow-hook, with its
single bolt for mounting, will mount on
justaboutanything. Thereisonethingto
remember: be sure to have a good ply-
wood or fiberglass reinforced base to
mount yourtow-hookonto, asitcould be
somewhat embarrassing if not danger-
ous to have your tow-hook come out
through the bottom of your glider while
it's on tow.

Where to position the tow hook? The
safest position is 25° - 35% in front of the
center of gravity as shown in figure 1. |

The safest position in which to install the tow-hook is approximately 257 - 35%in
front of the center of gravity. Use a protractor to find this location. Record the
information so that you won't have to guess the next time..

2(;”—*\
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Retractable Tow-Hook
(L-R} Graupner, Fourmost Products, Rockel City

Adjustable Tow-Hook

{L-R) Airtronics, Sheldon's Hobby, Great Northern Model Engineering Co.

TR

Non-adjustable
Tew-Hook
(L-R} Sheldon's Hobby,
John Clarke, Viking
Models, L1.5.A

read about this suggested position in
books in yearsgoneby. | can’t remember
exactly where, but | have always applied
this ruleof thumb, and find that it works
well

Johannes Graupner
D — 7312 Kirchheim /Teck
Rep. of West Germany

Fourmost Products
4040 24th Ave.
Forest Grove, OR. 97114

Rocket City Specialties
103 Wholesale Ave. NLE.
Huntsville, AL, 35811

Airtronics, Inc.

11 Autry

Irvine, CA. 92718

John F. Clarke

911 Covert Ave.

NH.P., NY. 11040

Great Northern Model Enginecring
P.O. Box 9145

North St. Paul, MN. 55101
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Sheldon's Hobby
2135 Old Oakland Road
San Jose, CA. 95131

Viking Models, USA
2026 Spring Lake Drive
Martinez, CA, 94553 W

Correction to the July Issue
The following letter is from one of the
readers and [ wish to thank him for tak-
ing the time to send in the correction. |
will try to be morecareful withmy choice
of words in the future. Keep me honest!
Dear Jerry,
Your article on Designing a Sailplane -
Part 11 (July, 1991) has some technical
errors [ would like to clear up, You use
the term “angle of attack” incorrectly in
your explanation of airplane design, but
correctly in reference to “up” air or
“down” air. “Angle of attack” is the
angle formed between the airfoil cord
line and the relative wind. “Angle of

incidence” is the angle formed between

the cord line and longitudinal axis of the
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airplane. They are completely different.
When vou refer to adding “a few degrees
of angle of attack to a design”, this is
wrong. “Angle of incidence” is fixed
when the airplaneis flying (exceptinthe
case of “pitcheron” control) and “angle
of attack (AOA)" is variable. For ex-
ample, at high speeds, a smaller AOA

will give level fAight than required for
slow flight where a greater AODA is nec-
essary to achieve enough lift. In both
cases the “angle of incidence” is exactly
the same. O.K.?7 Keep putting out an
excellent Digest; | enjoy it.

Sincerely, (signed) Garth Collins, Tulsa,
Oklahoma W

Soaring the Low Country
...by Ashley Davis
168 Cunningham Rd., Travelers Rest,
South Carolina 29690

Dorchester is a small town a few miles N.E
of Charleston 5.C. surrounded by swamps
and spamish moss.

The Aying site used for this contest was
once a land fill and is now a beautiful
ficld of several hundred acres maintained
by the Dorchester County R/C club, A
closely mowed strip about 150 fect wide
and 500 feet long runs almost north/
south and is surrounded by plenty of
room for set-up and parking.

Galon Williams and 1 arrived at the
field late Friday afternoon of what was
actually the first day of summer, hoping
for some practice flying. Heavy showers
earlier had the flat field totally saturated,
but after some deliberation Roger
Crabtree set his winch up and allowed
several of us out-of-towners to get a feel
for this wonderful site. After about an

hour another storm approached omi-
nously so we left to find a room for the
night.

Waking early Saturday with expecta-
tions of rain such as that experienced all
week we were pleasantly surprised with
fair skies. Winds out of the northwest of
about 15 knots dried the field rather
quickly. Flying began at 900 with a
seven minute duration and precision
landing task. The high winds made lift
very scarce during the first round of
OFPEN class flying but a row of trees

Boots Blanton and WINDSONG

immediately to the west of take-
off did provide opportunity for
some 5-6 minute flights. Second
round task was the same for 2
meter gliders. Persistent tail
winds raised the possibility of
turning the winch around, but
after a vote during the lunch
break it was decided not to
change as everyone had to deal
with the same handicap.

Sam Smuth and Bernie
Coleman — “LUMINAS”

R/C Soaring Digest

Bernie Coleman and LOVESONG

Galon Williams and RED DYE #7f

Tailwind was not theonly handicapas
the extreme heat and humidity plagued
the entire contest. The only escape from
its intensity was underncath a grove of
oaksatthe F-A-Rend of thefield. (You're
not surprised are you?) The Dorchester
R/Cclub catered hotdogs and hamburg-
ers grilled on-site along with plenty of
cold drinks.

“After lunch flying resumed with alter-
nating OPEN and 2-meter rounds, The
lift got better as the day progressed but
the winds made it the territory of the
stout-hearted, A glider can cover a lot of
distance fast over these huge flat ex-
panges and several went to the limits of
visibility, or at least the limits of my
visibility, My last launch of the day was
right into good lift and in less than 3

September 1991

minutes it was at the limit of my control-
lability. The rest of the flight was spent
desperately trying to get the plane down
toa manageablealtitude. My timer Randy
Bullard, Buddy Roos and Bob Drussell
provided invaluable help in keeping the
plane in sight - Thanks guys. Landing
with 7 minutes 58 second [ missed the
circlet

After thescores weretabulated awards
were given to forth place in each cat-
egory. Open class: Roger Crabtree -
LOVESOMNG 1541, Larry Leme! - CUMIC
1478, Paul Morrow -SAGITTA 1343, Rich
Madden - WINDSONG 1324, 2-meter:
Howard Keller - Moonfaker 1316, Paul
Morrow - SAGITTA 1163, Bernie
Coleman - LUMINA 1067, Rich Madden
-R.O8 1024,

Sunday’s flying began with higher
winds but the winch faced into the pre-
vailing westerlies. Task for the day was
10 minute triathlon, one class. The same
trees made enough lift for a few near
perfect flights the first round, Galon Wil-
liams landed at 7:38 but most flights
were in the 2 to 4 minute range. Paul
Morrow was getting consistently good
flights much to everyone’s amazement
until his secret was revealed. Paul was
soaring the lift off his R/V. Next time we
won't let him get sucha good parking
place. Seriously, Paul is a superb flyer
and always seems to place in the finals.
The inimitable Howard Keller puton a
show later while setting up for alanding
atabout 3 minutes and 40 feet high when
he found lift and performed an almost
perfect flight. Tom Long madea flight to
the edge and went overtime by a couple
of minutes and still managed-to place.

High winds made for exciting action
until the Jast round was over at about
2:0. This gave out-of-towners a chance
to hit the road for home early. Alleron
planes dominated this meet, having the
required control to negotiate the turbu-
lent landings: WINDSONGS mostly with
a couple of LUMINAS doing well. A
coupleof CUMICS, OLY II'sand assorted
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originals were also visible.

Sunday’s results were: Paul Morrow -
SAGITTA 3138, Sam Smith-LOVESONG
2418, Chuch Woolridge - CUMIC 2354,
Tom (The sleeper) Long - LOVESONG
2335, Boots Blanton - WINDSONG 2190,

Many thanks to C.D. Ken Gulliford for
all his hard work and great preparations

especially since most of his regular help
was not available, Dorchester County R/
C for the field, Ron and wife ( 1 forgot
your last names) for tireless scorckeeping,
Bernie Coleman for photography and
the Atlanta gang for helping me get my
bird back. Great meet folks, lets do it
again in September. W
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"FEATHER CUT" creates a new standard In the ease and
accuracy of cutting white or blue foam wing cores. . . hands
offl Precise single wire tracking In concert with micro-adjustable
balance welghts guided by an exclusive three-point tracking system
guarantees ripple-free surfaces, No more trailing edge burn-oul common with

two wire systems. Couple "FEATHER CUT" with Tekoa's "THERMAL GENERATOR®
for fool proof temperature control and you'll be a "Pro”, . . first time out.

» Cuts straight or taper wings, fins and stabillzers — automatically. = Mounts with
tape to the edge of any workbench, even your dining table and stores in its own
heavy duty malling tube. = Complete kit with anodized and plated components - no
hardware store trips. = Instructions Include "cutting your first wing®, "making
templates” and more, = 27° cutter supplied, adapts to 50°. Power supply required.
« Guaranieed to out perform the rest.

= “Simply” the bestl

0 TEKOA: THE CENTER OF DESIGN

FEATHER CUT
£139.50 + B.50 5&H

THE%E:L}';E““;‘:T“ = 3219 CANYON LAKE DRIVE
$94.50 + 4 En S&EH | - HOLLYWOOD = CA = 90068
E ) 0 - PHONE/FAX 213=469=5584

"EEATHER CUT” WINS! SENIOR CHAMP BLAYNE CHASTAIN RES HIGHEST

OVERALL IN UNLIMITED SAILPLANE. 1991 AMA K

I, R/C Soaring Digest Subscription Form

Enclosed is my check or money order in U.S. funds for .

T
O Please enter my subscription to the R/C Soaring Digest. :
1

USA: $19 Bulk/Third Class Europe/UK.  §36 Air
%26 First Class $22 Surface

(CA residents, please add $1.57 Tax)  Asia/Pacific 542 Air

Canada & Mexico: $26 fMiddle East %22 Surface
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O Please send information on the availability of back issues. :
|
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Address : R/C Soaring Digest
P.O. Box 6680
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Understanding
Thermal
Soaring Sailplanes

Part 4 of 4 Parts Continued
(This column began In January, 1990, Each
part covers several months.)

...by Martin Simons
© Copyright by Martin Simons
All Rights Reserved
Martin Simons, 13 Loch Streel, Stepmey,
South Australa 5069

Stabiliser profiles

It is probably already clear that large
savings in drag cannot be expected by
variations in the stabiliser, or fin, pro-
files. Certainly, thetail profiles should be
thin and they will operate most of the
timeclose to zeroangles of attack, so they
should normally be symmetrical. The
symmetrical profilegivesleastdrag when
it is at zero angle of attack, but slight
variations up or down, over the range of
angles normally required for a tail unit,
make little difference.

For a stabiliser to have an upward
cambered section isactually a disadvan-
tage. With c.g. forward, and hence the
smallest practicable tail area, the load
actually on the tail will be downwards
and any upward camber will be the
wrong way round, It is quite possible
then to cause a large increase of tail pro-
file drag since the section will probably
be forced to operate outside its most
efficient, low dragrangeor ‘dragbucket’.
The horizontal stabiliser section, if not
perfectly symmetrical, might be better
with a negative camber. (Some very suc-
cessful model sailplanes, for example
Sean Bannister's original Algebra, have
flown with this kind of stabiliser.) How-
ever, the amount of negative camber re-
quired is very small, less than 1%, and in
practice it is unlikely that any real drag
saving will be noticeable compared with
the symmetrical section.

September 1091

The stabiliser dead spot

[tis somelimes suggested thata thick tail
siection, rather than a very thin one ora
flat plate, makes for smoother control
response, The author’s experience does
not support this. Models fitted experi-
mentally with alternative thick and thin
tail sections respond very much alike
providing the centre of gravity isin ex-
actly the same position on each occasion.
Of course, if the c.g. creeps one way or
another, the difference in elevator sensi-
tivity is immediately apparent.

There are, however, some symmetri-
cal sections which behavebadlyatangles
of attack close to zero. This is caused by
the formation, near the leading edge of
the profile, of separation bubbles. At zero
angleof attack, a bubble may develop on
both upper and lower sides. The profile
behaves symmetrically and no liftis pro-
duced, as would be expected. However,
at a slightly positive angle of attack, the
bubbles tend to shift positionand theone
on the lower surface may actually disap-
pear. The effect is to make the symmetri-
cal profile behave as if it had a slight
inverted camber, The main flow on the
under side follows the solid contour of
the profile closely, but on the upper side
passes round the bubble, Instead of pro-
ducinglift astheangleofattackincreases,
such a profile may actually produce a
downward force. This does not persist
for long. As the angle of attack increases
further, the flow changes and positive
lift is developed. On the standard wind
tunnel test charts, such sections show a
lift curve which takes a distinct 5 shape,
the curve actually slanting downwards
from left to right through the zero point
instead of upwards (Figure 48). This ef-
fect has been measured, and is appar-
ently most likely to occur in its extreme
form, onan18% thick profile whichis not
likely to be chosen for the tail of any
model sailplane.!

Nonetheless, a good many thinner
symmetrical profilesatthe low Reynolds
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attack.
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‘Dead spot’ on symmetrical
section of moderate
thickness

Angle of attack

Figure 48 'S’ sheped 1ifl curve of lhick symmetrical
profiles near zero angle of attack may cause ‘dead
spot’ in control response.
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numbers appropriate to model tail units,
show some irregularity near the zero
angle of attack. In a bad case the profile
may exhibit a distinct ‘flat’ in the lift
curve, so that when the pilot trims for-
ward oraft from this point, nothing seems
to happen, a definite ‘dead spot’ is no-
ticed. This apparent insensitivity may be
combined with slop in the control sys-
tem of the sailplane and imprecise cen-
tering of the servo gearing, so can be-
come quite serious.

Several points may be made.
First, the "dead spot’ does not occur with
all profiles, and it seems that the thinnest
sections, such as flat plates, are not seri-
ously affected. The flat plate is basically
a turbulent flow profile, and even with
the 18% thick section, roughening the
skin to produce a turbulent boundary
layer, cured the problem.

Secondly, thedead spotis most notice-
able when the symmetrical section is at,

_or very close to zero lift, Thus the hiatus

in control is likely to be more noticeable
if model is rigged with c.g. closeto the 30
- 35% position which corresponds,
roughly, to the zero tail load balance
mentioned above. The tailplane with the
‘dead spot’ close to zero, will not pro-
duce the control or stabilising forces re-
quired until the departure from zero
angleofattackis fairly marked. [fthec.g.
is forward, as recommended, the
stabiliser will normally be clear of the
dead spot around zero. Fine control will
be smoother and more reliable, although
as the model manoeuvres, the stabiliser
will still sometimes pass briefly through
the bad zone.

Thirdly, if the stabiliser profile is cam-
bered slightly, although the problem may
not disappear entirely, the separation
bubbles on the two surfaces will not be
alike and there is much less likelihood of
actual reversal of the lift curve near aero-

dynamic zero. As suggested above, if

any camber at all is present in the
tailplane, it should be very slightly nega-
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tive.

Slab stabllisers
The all moving, slab or, as older texts
often termed it, the ‘pendulum’ elevator,
may show a very slight theoretical sav-
ing in drag against the fixed tailplane
with hinged elevator, chiefly because
there is less likelihood of the profile be-
ing made to operate outside its low drag
range as the trim setting varies at differ-
ent flight speeds. Flow separation and
leakage at the hinge line of an elevator
can occur, as with any hinged control or
flap. There may, however, be equally
serious leakages at the un-sealed root of
an all moving elevator, The difference is
not likely to be apparent in practice. In
terms of sensitivity, the hinged elevator
achieves control response just as good as
the pendulum type, providing the con-
trol throws or angular movements are
correctly adjusted. The fixed tailplane is
perhapsless proneto flutter athigh flight
speeds. The popularity of the all moving
elevator is probably due mainly to its
relative simplicity in construction, rather
than any real acrodynamic superiority,
1 See AIAA Journal, Vol 20, No. 4,
April 1982, pp 457 - 463, article by
Mueller and Batill. W

Greg Vasgerdsian
Concord, CA

It helps me keep orientated
when flying!
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Ridge Writer

...by Wil Byers

RT.4Box 9544, W.Richland, Washington
99352; (509) 6275224 (700 PM - 10.00
IP'M weekdays, after 9:00 AM weekends)

Many of us slope flyers are also avid
aerobatic enthusiasts. We like flying our
models at theslope, becauseitisan envi-
ronment where the lift allows for con-
tinuous aerobatics. Thus, not enly can
we turn the aircraft upside down, but we
can fly our model through maneuvers
such as loops, rolls, Cuban eights, split
5's, and all the aerobatics maneuvers
normally reserved for power models,

During the recently past Mid-Columbia
slope races, an entrant from jolly old
England put on a spectacular demon-
stration. He was a fellow by the name of
Dave Woods, Dave has apparently been
flying aerobatics fora very long timeand
obviously practices a great deal as dem-
onstrated by his aercbatic lying skill.
Themaneuvers he performed were with-
out a doubt some of best ever witnessed.
Many a “looker on” also insisted they
were witness to a very impressive per-
formance. His model aerobatics included
continuous rolls followed immediately
by inverted laps, then exited for beauti-
ful wing overs, plus much, much more,
Keep in mind: the inverted laps were
performed amazingly just inches from
the lip of the hill. | should also point out
that he could not only roll his model
continually, but he could do this from
almost any position including immedi-
ately following launch. To add difficulty
to his rolls, he didn’t hesitate at doing
them in point fashion, either. Addition-
ally, Dave could force hismodeltodance
onits rudder, and then quickly transition
into another maneuver smoothly and
easily. So easily did he perform these
maneuvers that, as with any really pol-
ished flyer, Dave made it all look very

easy.
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Now, some pilots might think that this
wasdangerous flying. Let me assureyou,
that was far from the truth. We'veall on
occasion witnessed the glider pilotdoing
aerobatics and not completely in control.
That type of flying most assuredly is
dangerous, but Dave could without a
doubt control his model inverted as well
or better than most of us can right side
up. Honestly, his Aying skill had to be
seen to be believed. I'm sure if his race
model had not unfortunately suffered
structural damage he would have taken
one of the top slots in the race because he
was also a superb race pilot. Suffice it to
say he was an all around flyer and an
extremely good aerobatic pilot,

Aswithanyimpressivedesignor flight
one is driven to ask what type of con-
struction, design philosophy, and airfoil
did the model use? | had the good for-
tune to have a long talk about models
with Dave. He passed on some very
usefulinformation. I willattempt to share
that info with you here.

First, Dave's model was nothing extra-
ordinary. 1t did, however, utilize a wo-

Dave Wood 's Aerobatic Skip

ven graphite fabric vacuum bagged skin
over blue foam. (I'm not sure the weight
of the foam.) This provided him with an
extremely light wing, which was, of
course, very strong. A light wing in aero-
batics is important since one does not
want to have a model with a wing that
yields a high moment of inertia. The
wingitself was very closeto 100inchesin
span and had quite large ailerons as a
percentage of total wing area. I'm not
sureexactly how large the ailerons were,
but by looking at them they appeared to
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be about 15% of total wing area. The airfoil section for the wing
was a Ritz 1-30-10, which is an airfoil that has one percent
camber, has a maximum thickness at 30%, ahd is 10% thick. The
clevator he was using appeared to be about 10 to 12 per cent of
thetotal wingarea. Davealso utilized a fairly largerudder on his
model. It was at least 50% of the total finarea. Lastly, the model's
fuselage was very similar to the fuselage you might see on any
F3B model.

It is probably fair to say that the performance he put on was
mostly pilot ability and not so much model. However, maybe
some of you can use this information for a new ship you have on
the design board.

I'm including a picture of Dave’s model. Also, I have been
fortunate enough to have a short note and some pictures passed
on from Dave's brother, Graham Woods, which | will share with
you, also. Graham is in the same league as his brother when it
comes to flying aerobatics, Therefore, one can build design ideas
Just by looking at the pictures of these models.

The construction of Graham's model is very similar to his
brother's, This model utilizes the latest in cloth technologies, a
Spectra “Smoothie” fuselage built by Viking Models. (Spectrais
abrand name foranaramid fiber engineered and made by Allied
Signal.) This cloth is supposed to be stronger than Kevlar for the
same weight, which means the model is bullet preof, really. The
wing is also graphiteand utilizes the same Ritz section that Dave
uses. (If you have a good section, why change.) One difference
in the wing construction is that this wing has a 1 ounce cloth
"veil” on the outside and has no spar. | canonly guess at why the
"veil” was used, but it was probably for sanding purposes.

Graham has also gone to Spectra for his rudder and stabs. The
model'sall up flying weight is 4 Ibs 8 ounces, thus yieldinga 13

Airfoil of the Month
You guessed it: the Ritz 1-30-10.
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ounce per sq/ft wing loading.

I hope you enjoy the pictures. It is
unfortunate they will only be in black
and white because the model is quite
attractive in its fluorescent pink, yellow,
green, and purple colors. Note also the
nice detailing that Graham has done
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along the fuse and stabs.
Slope Race Video

For those of you who would liketo do a
littlearm chair racing, Del Brengman has
put together a race video. This video
includes the Mid-Columbia Cup and |
believe some California racing. Del has
spent a fair amount of time putting this

video together and he tells me that it is
quite action packed. Apparently, the
videoevenincludes some mid-aircrashes
and some models exceeding their de-
signed limits. If you are interested you
should contact Del at 6054 Emlyn Ct.,
San Jose, CA 95123; (408) 629-1325. W

On The Wing
by B2

Bill & Bunny Kuhlman,P.O. Box 975
Olalla, Washington 983590975

The description of Project Penumbra
which appeared in the October 1990 is-
sue of RCSD elicited several requests for
the Penumbra.l and Penumbra.2
sketches. Additionally, we'vereceived a
couple of piecesof correspondence from
Bill Kubiak outlining the causes of flutter
and offering some possible solutions. (If
you'll remember, Penumbra.2 seemed to
be very prone to flutter during launch.
So severe was the flutter that one launch
saw the right winglet shake off!) Bill's
explanation is very clear and is appli-
cable to conventional aircraft as well as
our tailless creations, =0 we decided to
reprint it here in our column.

“l also am interested in “wings, dating
back to ‘49 when | was at Northrop and
did a small job on the YB-49 and the
Snark. My modeling of ‘wings, however,
is limited to hand launch gliders of vari-
ous configurations.

“You seem to be concerned with the
higher speed of the ‘wingsand with flut-
ter and other structural considerations,
Well, let me throw out a few remarks to
see if | can help you a little.

*The structural axis is a point through
which napplya load withouttwist-
ing the wing. Up loads ahead of the
structural axis cause the wing to twist
leadingedge up; up loadsaftof thestruc-
tural axiscause the wing to twist leading
cdge down, The location of the struc-
tural axis varies with the design but gen-
erally, for enclosed sections, is at or near
the centroid of the enclosed area, (The
centroid is the center of mass of an object
havingaconstantdensity. lfa wing were
composed of foam only, forexam ple,the
centroid would beat the CG of the wing.)
So it usually happens that the centroid is
located as shown above. Since inertia is
always opposite to the lift we always
have a couple tending to twist the wing
about the structural axis.
location of the lift vector | t
well fixed, so the thing to do is move the
tru xis forw toward i

to he inerti ward, This
would reducethedestabilizing couple. If
you went to extremes youmight even get
the centroid and structural axis ahead of
the lift.

“I'm sure youare familiar with balanc-
ing an aileron or elevator at its hingeline
{or maybe a little ahead) to prevent
flutter. Thesamething appliestoawing.
The structural axis is the hinge line that
the wing twists

“Consider: 5

Structural Auls
{Lina of Shear Centern)

about. [f youcan get
the inertia ahead of
the structural axis
then an up gust will

Wislght
(Inartial

givealeading edge
down twist to the
wing, relieving the
gust twist.
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“As an aside: In the "50's | was at
MeDonnell Aircraft in the structures de-
partment. John Meyer, Chief of Struc-
tures, wrote a memo about wing design
and flutter. He said that the F3H Demon
wing had about 1500 Ibs. of structure
beyond what was required to take shear
and bending loads, just to make that thin
sweptback wing flutter resistant. Incom-
parison, an examination of a captured
MiG-15 showed that Mikoyan and
Gurevich had accomplished the same
thing by installing A 60 Lbs. weight in
the leading edge of each wing tip. The
weight moved the wing CG ahead of the
structural axis to reduce or prevent flut-
ter. While it is deliberate heresy to con-
sider ballast weight in an airplane, thisis
one case of one pound of ballast replac-
ing over 12 |bs. of structure.

“I’know that Dtube leading edgesare
indisrepute becauseof aerodynamic rea-
sonsconcerning the discontinuity of cur-
vatute at the rear edge of the “D”, But,
a D-tubeleading edge really makes sense
from a structural point of view.

two 1/16" thick strips along the trailing
edge. These strips are flexible in the
vértical direction but are stiff horizon-
tally to carry the Monokote loads. | can
attest to the wing being flutter proof. |
saw John performa few horrendousdives
without any sign of flutter, #22 met its
demise while John was learning how to
slope soar. Helearned to never turn into
the hill!

“I think part of your problem (with
Penumbra.2) relates to the fact that you
have a foam and fiberglass structure. |
prefer open structures of balsa with a
translucent covering because its so beau-
tiful against the sky. I've never consid-
ered foam and opaque skin untilnow, So
here comes a bunch of random thoughts
about skin /foam structure.

"When a wing deflects in bending the
tip rises with respect to the root. The top
surface is in compressionand the bottom

surface is in tension. When a beam de-

riq:: ‘?’

u ] it te t fl
manner to relieve the load. Ina wingthe
top surface and the bottom surface want

r §3] to deflect towards
& one another to de-
crease thedepthof

the beam. This re-

duces the strength

of the beam so it
can deflect to re-

flaxible
skin

e E

lieve the load.
*“Thetensileand

“If a wing were to be constructed as
shownabove, witha D-tubeleadingedge
having a skin rigid enough to carry the
shear load and a rear portion consisting
of a flexible (Monokote) skin and a wire
trailing edge (ala WWI airplanes) the
structural axis could be at the C/4. The
weight also could be forward so that we
could have a very flutter resistant de-
sign.

“My canard design #22 for John
Borlaug was along these lines except that
1 didn’t use a wire trailing edge. 1 used
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compressive

strength of fiberglass is about 200,000
Ibs./in? until it buckles. The strength of
foam isonly about 1/1000 the strength of
fiberglass. 1really don't think the fiber-
glass even knows the foam is there.
“My first thought was to cut the foam
core along a given percent chord from
root to tipand putin a shear web, Verti-
calgrain balsaof course. Balsais 10times
stronger than foam (and 10times heavier)
but it's still not nearly as strong as fiber-
glass, so it isn't quite what we want. [
think fiberglass shear webs would bethe
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way to go if the vertical column strength is sufficient and if the web is fastened to
the upper and lower skins with a strong joint.

~.4c
‘25:‘,__' ASSEMBLED

1T 1T =

“Take a look at a Rutan Vari-EZE some time.

i FOAM :
heaviast FOAM FOAM lightest
strongest CORE CORE CORE space Tiller

heaviest ‘gloss \ lightest ‘glass

axtra layers of cloth

{The object here L4 to get the load sprosd
out g0 that thore lan't a hard wpobl fallure
whare tha shear wob merts the shin.)

*“The important thing to remember is that the shear web have sufficient strength to
carry the compression loads tending to make the top and bottom surfaces touch.”

An additional construction method using foam core(s) and fiberglass was de-
scribed by Bill in a recent “phone conversation. This is a vacuum bagged structure
which provides both strength and mass in the forward portion of the w_ing. Itis
probably similar to what some of you are doing already regarding formation of the
D-tube, but the formation of the box spar is a noticeable improvement.

—.40¢

20c +

AN ALTERMNATE, ond stronger, METHOD

In response to all of this information, we're redesigning the entire Penumbra
structure. The major changes are as follows: (1) The spar system will be strength-
ened and moved forward, and unidirectional fiberglass cloth willbe used to increase
spanwise rigidity. (2) Onelayer of bidirectional fiberglass will be placed with grain
at45 degreesto the wing’s leading and trailing edgesinan effort toincreasetorsional
rigidity. (3) Rigidity of the control surfaces, particularly the ailerons, will be
monitored very closely, as will their own CG. (4) Servos will be chosen with regard
to lack of play at the output shaft, and linkages will be rigid.

Wehope that you've gained as much from reading Bill's material as we have. }[nhn
Borlaug’s Counsellor, the canard that Bill mentions in this article, will be described
in a future column. B
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Converting Small Gliders
into
Electric Sailplanes

«.by Ed Slegers
Route 15, Wharton, New Jersey 07885

If you fly sailplanes or electric converied
sailplanes you probably already have, or have
thought abowt getting, a small hand launch
type plane to play around with.

| havea few different hand launch planes
and can tell youthey're lotsof fun. They're
small so that they can fit into the back
seat or trunk of your car; they're light so
that damage is kept to a minimum. You
don’t need a large ficld. They don’t cost
too much and, because they are small,
they don’t cost much to finish. Some do
not need a hi tech radio, although most
will require micro servos.

The disadvantage is that you have to
do what the name implies; and that is,
hand launch it. This means that you need
apretty good arm and not evervonedoes.
Even if you have a good arm it can still
get tiring throwinga plane 15-20 times in
an hour, in 90 degree heat. Some of the
manufacturers must also know this, For
example, the Chuperosa, and some oth-
ers, come with atow hook. Of course, this
takes away someof the advantage of just
getting your plane out and flying, Now
vou have to find a field large enough to
handle a hi start and you have to spend
time setting the hi start up. If you don’t
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want to throw your arm out or get in-
volved with a hi start, try converting
ybur small plane into electric.

If you do not have a small plane yet
and want to get one to convert into elec-
tric, there are two types to consider: a
thermal rudder /elevator polyhedral type
for some great easy flying oraslopetype
plane for moreaerobatic type flying. Or,
maybe, both so that you could fly no
matter what the wind conditions are.

I mentioned theadvantages of a small
plane, but with electric conversions this
advantage of small canturn into a disad-
vantage. So, special construction and
equipment is needed to get all the com-
ponents into the fuselage.

The first thing to remember is to keep
itlight. An FAIO57 cellin a two meter
plane a couple of ounces heavy will still
fly good. But, in a small 60 inch hand
launch, a couple of ounces will make the
difference between having a really great
flying plane or a no flying plane.

The first thing to do is inspect all the
wood. If you find any hard and heavy
pieces, replace them. | use only CA glue
for all my construction. Maybe cut out
some holes in the rudder and elevator.
I've even cut holes in the wing if it's a
balsa covered foam wing. Don’t add too
much, if any, trim, on your covering. On
some models, to save weight, 1 did not
coverthe fuselage. Do what's called hard
wiring. That means, use as fow connec-
tors as possible by soldering dircetly to
the motor and
speed controller.
| use only one
connector ( be-
tween the bat-
tery and speed
controller). Use
small connectors
(Deans work
well). Use small
batteries. Re-
member these
are small planes
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and do not take long to get high enough
so that they are hard to see, Small, light
speed controllers area must. You can see
that it is not all that difficult to keep the
plane light, but pay attention to the
weight. Believe me, it will make all the
difference asto how well your plane will
fly.
3‘rI'Il describe a few of the planes that
I've converted into electric and | think
withthisinformation youcanadaptthese
procedures to other planes.

A plane that makes an excellent elec-
tric sailplane is the Chuperosa by
Culpepper Models, I've found the best
motortobethe Astro Flight .035on 5cells
with aéxé folding prop. The fuselage has
to be widened about 1/2inch. Two holes
will have to be cut in the fuselage for the
brushes to stick out of, The wing on the
stock planeis held on with oneboltinthe
center. This getsin the way of the battery
pack. Changetoadowelin the frontand
a bolt in the rear of the wing. [ used a

Swift 400

Page 18

Benson speed controller and a Futaba
Radio.

Thenext planeisthe Weasel from DCU.
This is a really neat little pod and boom
plane. Thepod isfiberglass witha slipon
nose cone, The wing is a built-up balsa
polyhedral or foam. (You can order ei-
ther.) 1used the built-up balsa because
it’s lighter. The Weasel is a little more
difficult to convert because the pod is
very small, but well worth the effort. IT
flies great.

The best combination I've found is to
use the Hiline ELF50 motor on 5 cell with
a 7x3 prop. | also used a Benson speed
controller. The Weasel is a V tail so you
will need a computer radio to mix rud-
der and elevator. A small disadvantage
of the Weasel, or for that matter any
electric plane with a slip-on nose cone, 15
that you have to remove the prop to get
the cone off. To avoid this, make sure to
putall your connectors and switch under
the wing.
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Another good plane to covert is the
Vertigo by Flite Lite, This is the plane
that Brian Agnew won the recent NATS
with. The Vertigo is a V tail balsa cov-
ered foam wing and stabs. The Vertigo
builds very light making it perfect for
electric. Again, you will have to widen
the fuselagea little. A computer radio is
needed for V tail mixing. lused thesame
equipment as the Weasel.

Other planes I've converted using the
sametypeofconstruction aretheFlinger,
Gnome and the Dixie. All these areavail-
able from Northeast Sailplane Products.
Remember, these are slow, gentie flying
planes that were converted to eliminate
hand launching.

If you want a high performance small
electric sailplane try the Swift 400 from
Flite Lite. The Swift is a fiberglass fuse-
lage foam wing, already covered with
balsa, V tail slope soarer, This is an
aileron, elevator plane so you do not
need a computer radio. This is one of the
few small fiberglass fuselage slope type
planes thata motor and battery pack will
fit into. Most are too small. 1 have one
Swift with a cobalt FAI 05 7 cell which |

only recommend for the experienced
builder and flyer. The performance gets
close to the 7 cell F3E. The set-up thal
works well for sport flyers is the cobalt
035 on 6 cell. This gives you a little more
room to work with and the flight perfor-
mance is a little milder. In both cases,
you will have to cut a hole in the side of
the fuselage for the brushes to fit. On the
035 6 cell | use the Futaba 5133 servos
and the MCR-4A receiver/throttle. On
the FAl 05 | used 5133 servos a four
channel Futaba and a Benson speed con-
troller, On the 035 | used a 6x6 prop and
on FAla 8x4.5. Both versions of the Swift
make excellent electric planes,

Remember to keep it light and plan
ahead, there is not much room for all the
equipment .

Last month | wrote about the WACO
7-570 from Weston Aerodesign and said
it has great potential. Well, it does. Mike
Lachowski borrowed one that was three
daysold and got third placeat the NATS.

If you have any questions on electric
that you would like to see covered in
RC5D let me know.

Great ﬂyinﬁ! u

Winches....

and the Gentle Art of Caring for
Them!

..y Taylor Collins
9140 Guadalupe Trail N.W., Albuquer-
que, New Mexico 87114

(Taylor originally wrote this article for
the Albuquerque Soaring Association
MNewsletter. He has a Rahm Winch/
Retriever. Ed.)

Electric Winches have been a part of R/C
Soaring since the lte 1960's..... and like i or
not, they are THE STANDARD means of
launching a sailplane in the Linited States.

Unfortunately, most everyone seems to
learn to fly off a high start. High starts
are simple to operate, they are cheap,
they are compact, and they are light
weight. However, high starts are not

September 1861

very powerful, they deteriorateovertime,
and there can be a tremendous differ-
ence in pulling power, even between
“identical” high starts. High starts have
one distinct disadvantage...Once you
turn loose of your airplane, youare atthe
highstart’s mercy....[f youstall, and snap
roll into the ground, the high-start will
unceremoniously drag the wreckage of
your airplane the length of the
field...NOT APRETTY SIGHT! Enough
said...If you are going to fly in major
contests, winches area factof life. Hope-
fully, some of the following will be help-
ful in making the transition from high
start launches to winch launches.
Launching

If you have NEVER launched on a winch
before, it is helpful to get someone expe-
rienced to “run” the winch for you. The
piloting part of a winch launch is not
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much different than a high start launch.
Once you have a few successful tows
with someoneelse tapping the footswitch,
you can start to do your own winching,

There arca few key points which may
notbecbvious. Afterthe planeis hooked
up to the winch line..MAKE ABSO-
LUTELY CERTAIN that the radio is
turned on... The winchmaster should ask
to see a “wiggle” of controls. The winch
footswitch should be tapped a couple of
times to take the slack out of the line.
Then, when the pilot is ready to go, give
the switch one firm pulse. The weight of
the plane will determine how long to
hold down theswitchonthat first pulse...
Small, lightweight planes like Gentle
Ladies don't need nearly as much initial
horsepower as a Falcon 880. When the
line. tension has built up
adequately.. THROW the airplane into
theair. You should throw it hard enough
to assure flying speed, no matter what
the winch does, [If the line breaks, the
winch malfunctions, or anything else
happens...you want to be certain the
plane has flying speed.., Gliders without
flying specd drop like bombs and break.
THROW the airplane when you launch
it!

As soon as the airplane is out of your
hand, begin a steady rhythm of tapping
on theswitch. If the planeisaccelerating
too fast, hold the switch down less on
cach tap... If you need more power, hold
the switch down longer. DON'T try to
hold the switch down in longer pulses....
You'll set up an oscillation of “TOO
MUCH"...."TOO LITTLE".."TOO
MUCH"...This erratic application of
power will cause the plane to zoom,
swoop, and do lots of hard to control,
bad things. Just tap your foot like you
were at a country hoedown. As the
plane nears thetopofthe launch, youcan
slow down the tapping rhythm. Ina
strong wind, you can actually "kite” the
airplane up, spocling line off the winch
drum, BE SURE TO LET THE WINCH
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MASTER KNOW WHEN YOU AREOFF
THE LINE. He may be watching the
machinery, and not your airplane. He
can then actuate the retriever, or pull the
lineon down to theturnaround ifthereis
not a retriever in use.

When you become experienced at
winch launches, and you have a strong
enough airplane, you can try “Zoom”
launches. The idea here is to accelerate
the airplane at the top of the tow, even
applying down elevator to build speed,
while holding the winch switchdown to
increase line speed, then pulling the air-
plane up, off the towline, and “zoom-
ing”, turning airspeed and momentum
into additional altitude. Done properly,
this technique can get a lot of extra alti-
tude. DONE IMPROPERLY (like prob-
ably 50% of the people who attempt it!)
you will divedown too far, zoom off, and
not get back as high as you would have
from a "NON-ZOOM" launch. Another
neat (but dumb) trick is to get a good
zoom, and then stall four times in the
recovery, falling below where you would
have been without the “Zoom”. Like
most everything else in R/C
Soaring...liberal application of the "P”
word is essential. PRACTICE!

When you get to the transition point,
and are ready to start “winching” your
own launches, remember...YOU CAN
ALWAYS BACK OUT... unlike a high
start... [F YOU GET IN TROUBLE....step
back from the pedal, and fly the airplane
wherever you happen to be. A twenty
foot launch is always better than a thou-
sand foot CRASH!

Advise for Would-Be Winchmasters
Rule number one.... If you don’t know
what you're doing... Don’t do anything
at all! Winches and retrievers appear
deceptively simple..but there is a real
learning curve.... and a rhythm to the
successful operation of them. Some of
the key points are outlined below,

Setting up the Winch & Retriever
Obviously, the best direction to string
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Vee Bot Brake Goos THROUGH
{Prevents Backlashas) Brake Arm

Banl Cver
points m%s WINCHI f

GROUND line comes
ofl BOTTCOM of
Turnaround Pulley

Relrieve Line (Goes Oul, through
Hﬁﬂmﬁwﬂi and
then lo Retriever)

outthewinchisINTOTHE WIND. Many
times, though, thisisn’t possible. Arroyo
Del Oso Park does not lend itself to
launching in a North-South direction.
Fortunately, with a retriever, this isn't a
major problem....we can align the winch
diagonally across the field, somewhat
intothe wind, and retrievethe winch line
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before it blows across the trees, fences,
etc,
Position the winch on the field. The
line can be run through the turn-around,
and the parachute end of the line can be
secured to the winch, Make absolutely
certain that the groundline (the one that
runs on the ground all the time) is going
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through the turn-around from bottom to
top. Now you can walk the turn-around
out to the desired point upwind, Theline
will unwind off the drum. When you
have reached the desired point for the
turn-around... spikeitinto theground. If
the turnaround uses a “bent-over” type
spike...point the bent portion towards
the winch, so that it cannot catch the
winch line when it falls free from the
airplane. MNow, pick up the two winch
lines and walk themout all the way back
to the winch., They will twist together,
and the twists will be pulled toward the
turn-around, where THEY WILL
BREAKL... if you don't walk them out,
HINT: [ always pick up the “Air Line"...
theonethat goestotheparachuteand the
airplane in my RIGHT hand.... and the
ground line in my LEFT hand. That way,
| always know which is which.

Theretriever line must be runthrough
the retriever guide, and then attached to
the swivel at the base of the parachute.
The retriever guideshould be staked into
the ground abouteight feetin front ofthe
retriever.

MNow, you can hook up the batteries.
MAKE CERTAIN that the polarity is cor-
rect. Long shaft Ford starter motors re-
quire a NEGATIVE GROUND...(the
negative side of the battery connects to
the case of the starter motor). The POSI-
TIVE side of the battery connects to the
solenoid. The motor will run fine (in the
correct direction) FOR ABOUT SIX
LAUNCHES.... with the polarity re-
versed. Then the connections to the field
coil will burn up inside the motor, ren-
dering it useless. Yes, I found thisoutthe
hard way!

Plug the phone jack plug on the winch
switchinto the socket on the winch panel.
The footswitch should be located on the
ground on the retriever sideof the winch
cart. This gets the retriever line away
from the winch.

O.K.- You'regoing to be Winchmaster.
The pilot has his plane hooked up to the
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line.... Make sure that his radio is ON!,
MAKE SURE THAT THE RETRIEVE
LINE 15 OFF THE RETRIEVE
PULLEY....s0 the line will spool off the
face of the retrieve drum! Failure to do
this will break the retrieve line, and re-
sult in a launch of about five fect of
altitude! Make certain that the retrieve
line is not going to catch on anything or
anybody.  Make sure that no one is
flying in the launch area.... and that all
pedestrians, kids, cats and dogs are out
of the way, Make sure that the main
battery switch is ON.... that the primary
solenoid switch is ON. Now you can tell
the pilot that he is free to launch.

The pilot should tell you that he is off
thetow.,.. Immediately reachdown, grab
the retrieve line, and hook it around the
retrieve pulley. The line feeds onto the
large drum from the BOTTOM of the
drum. Hold the line in place across the
retrieve pulley with one hand, and actu-
ate the retriever switch with the other,
The retriever runs off a six volt battery,
which is slow enough that you can run
the parachute back WITHOUT PULS-
ING the retriever switch. Don't be imid.
It's noisy, but safe. [f you start pulsing
the retriever switch, the winch line goes
slack enough that the automatic brakeon
the winchengagesand disengages, caus-
inga lot of chirping and squawking, and
undue strain on the winch and retriever
lines,

When the parachute (or yellow strap)
reaches a point about thirty feet in front
of the retriever guide.... release the re-
triever switch. If it looks like the para-
chuteisgoing tocomethroughthe guide,
you can stop the retriever drum by grab-
bing it with your hand.

Safety Aspects
Electric winches and retrievers are pow-
erful machines.... fast moving nylon line
can cut like a bandsaw. The immediate
area around the winch is no place for a
club meeting... and particularly not a
place for small children. Aswinchmaster,

R/C Soaring Digest

area. When the retriever is energized, it
makes a violent pass forward through the
area. Make sure that the pilot, timer, etc.
are aware of the problem. Everyone else
should be well clear of the area regardless
of the wind.

The solencid onthe winch can weld itself
in the "On" position, |f this happens, there

is an emergency cutoff switch which will
disconnect the power to the winch, EV-
EBYONME should be aware of where this
switch is and how it works.

Final Point.... If in doubt, ASK! Prop-
erly used, the winch and retriever can
make for alotof a happy flying. Improp-
erly used, it can make for a lot of grief,
injuries, and broken aircraft. W

Winch Line
...by Gordon
J i 4 Jones

Gordon Jones, 214 Sunflower Drive,
Garland, Texas 75041; (214) 840-8116
I have watched with mixed emotion over
the years as the “local expert” attempted to
teach a beginner to fly. In most cases
everything worked out well but, in some
cases, anentrantinto the hobby wasturned
off during his initial instruction on the art
of glider guiding. There are many reasons
why this happens, and [ think it begins on
theground, Priorto teaching in theair, the
instructor should provide a ground school
on the basics of flight, and provide instruc-
tion on what the controls have on the air-
craft. This givesthe student anidea of why
hehas to provide different types of control
inputs. It gives him an understanding of
the principals of flight and what he should
be trying to accomplish whilein the air. A
program for each flight should be a pre-
lude to the flight itself so the student will
understand what he is trying to accom-
plish. With this accomplished, the instruc-
tor can get the student where he wants to
be in the first place...in the air. Once
intheair, this program or flight plan should
be followed closely so as not to confuse the
student. Depending on the level of under-
standing on the part of the student, some
variation isacceptable. By regimenting the
flight instruction and accomplishing a va-
riety of tasks in a logical order of progres-
sion, the skill and self confidence of the
student is enhanced with each flight. |
have seen both the random approach and
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the logical approach work, but thelogical
approach will speed the process in every
instance,

Some pointsthat seem to work wellare
to teach turns from both right and left
hand, as opposed to just one way. An-
other is to teach the student to land as
quickly as possible, and then continue to
work on the landing sequence with each
flight thereafter. Don't put the plane up
at 10,000 feet and five miles away and
expect thestudenttoseeit well enoughto
be able to understand what is going on
up there. Teach what to look for when
the student encounters |ift and what ac-
tions he should take to get into the ther-
mal. Conversely, teach him how to get
out of lift if he is specking out and is
having trouble getting down or seeing
what is going on. (Wedon't want him to
blow up his pride and joy.)

I havea mentallistofthingsthat] want
the new flyer to accomplish during every
session and, with a little preflight discus-
sion and some inflight work, these are
usually accomplished in short order. |
even go so far as to plan a time to talk the
student through a loop (usually without
telling him what is going to happen for
that unexpected surprise). This is usu-
ally a real confidence builder.

There is one last point that is worth
mentioning. Try to figure out what ap-
proach works best with each student.
There are some that require a calm voice
and gentle words. Others need the 2x4
approach to get the point across. [ even
brought a 2x4 to the field once for a real
hard headed guy. It did get my point
across very effectively. W
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More on Catapulting

Sailplanes
..By Frank Deis
Pikes Peak Soaring Society
2680 Fairway Dr., Colorade Springs, CO
B0909-1026
{The Juneissueof RCSD contains Frank's
initial articleon catapulting. Frank plans
to, “Submit a rules proposal during the
1992 /1993 rules’ cycleestablishingacata-
pult launching category for R/C sail-
planes.” Ed.)

In case I did not get your attention the first
tinte, [ am here to try again, This time 1 hive
some “techie stuff” but the rest of you are
welcome to play along too - this is prefty
straight forward. Be forewarned, however,
the numbers will look a little strange when
compared to the omes you usually se in
RCSD.

I have been doing a little serious design
work to determine what a good catapult
sailplane should look like. | thought |
would provide some basic data in case
you would liketo try as well. Thisdiscus-
sion covers the basic performance calcu-
lations for the launch and climb to alti-
tude. The rest of the flight is a standard
thermal soaring problem so [ will not
dwell on that phase here.

Because catapult sailplanes will be
small, they will beat a basic performance
disadvantage. (See Martin Simon’s ar-
ticles on sailplane performance.) There-
fore, | need a sailplane that will get at
leastas highon acatapultasa traditional
sailplane does on a winch. For design
purposes | am shooting - pardon the pun
- for a roll-out altitude of 800 ft. Because
lonly know where | want to beat the end
of the launch phase, | have to work the
problem backwardsto determine how to
start.

First,l assumed that thesailplanestarts
atzeroaltitude, lying straight upatsome
initial velocity, (This will be converted to
the catapult exit velocity later.} The sail-
plane will continue upward until a com-
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bination of acrodynamic drag and grav-
ity slow it to a stop and then it will fall
back toward the ground. For this part of
the design study | needed to determine
how high the sailplane will go for vari-
ous combinations of drag and initial
velocity, As you might expect, the only
difficult part of this problem is account-
ing for the drag. This is easy to do if you
understand the concept of the “ballistic
coefficient”, The ballistic coefficient is
defined as:

* BALLISTIC COEFFICIENT (lbs/
sq ft) = WEIGHT (lbs) / [Cp *
REFERENCE AREA (sq ft)].
The drag acceleration - some might call

this a deceleration - is then;

* DRAG ACCELERATION (gs) =
(DYNAMIC PRESSURE)/(BALLIS-
TIC COEFFICIENT)

where;

DYNAMIC PRESSURE = .00125 *
[VELOCITY (ft/sec]]®.

The total acceleration is then the sum of

drag and gravity and is given by the

equation:

ACCELERATION TOTAL (ft/sec?

= - (32.2)*( .00125 * (VELOCITY)

+ 1).

Using these equations you can set up a
spread sheet to caleulate the climb per-
formance, (For you computer jockeys, |
set up a row in the spread sheet for each
time interval and just numerically inte-
grated the difference equations for ve-
locity and ' position time step by time
step. T used a time step af 0.1 seconds and
it scemed to work pretty well.} The only
remaining problem is what to use for the
ballistic coefficient. To estimate the bal-
listic coefficient, | ran MaxSoar for sev-
eral different Sailplanes | have and
printed out 2 hidden table that contains
allof the data used in plotting the perfor-
mance charts. From the table it is easy to
gettheCpdata for the wholedesign { not
just for the wing) and from the summary
data I could get the weight and the wing
area. With this data it was a snap to
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calculate the ballistic coefficient. The
range seems to be 20 to 50 1bs per square
foot. T decided to use the Talon value of
about 20 (it weighs 16 oz) and to carry
along a value of 3( assuming 8 oz of
water ballast, Forthe non computer jock-
eys | ran my spread sheet model fora tew
different cases and plotted the results in

figure 1. It shows the relation between
initial velocity and the final altitude for
soveral ballisticcoefficients, TogetaTalon
like sailplane withan extra 8 oz of ballast
to BOO fraltitude requires an initial veloc-
ity of 350 mph. Without the ballast it will
never get to 800 ft. - | warned you the
numbers would be surprising!!!

1200+ BALLISTIC
: COEFFICIENT

1000+ I~ 4+ 160z Talon { BC=20)
{800 1 / —f 240z Talon [ BC=30)
fé | / A —H— 360z Talon | BC=40)
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LAEMLL THids
R T R TES TR TR EY

SOWA LSLINETER
SLINHT RACTR

15

R TS L Sl ih
EIFD RN 1) 555

CFTHS B 52 S
OFTION Ik S12500

September 1891

CIF TN A SN COPNRT N SO,

Page 25



Continuing to work the problem back-
wards, the next issue is that the catapult
launches the sailplane horizontally in-
stead of vertically. Making the turn from
horizontal to vertical will cost some en-
ergy. Theequation | used to estimate the
speed loss during this pull upmaneuver
is:

+FINAL VELOCITY = INITIAL VE-
LOCITY * e **[(-n/2)/( LIFT/DRAG]|.
(This neglects the gravity losses, but they
are small when you turn through 90 de-
grees at 350 mph.)
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FIGURE 2 VELOCITY LOSS
DURING FULL UP
Using this relationship, a 90 degree turn
at an L/D of 10 will result in a velocity
loss of 15% as shown in figure 2 This
means the catapult exit velocity must be
410 mph to leave the 350 mph after the
pull up necessary to coast to 800 ft roll-
out altitude.

Thelast step is to determine the charac-
teristics of the catapult, | did this with
another spread sheet model very similar
to the climb performance one described
above, | used the ballistic coefficient ap-
proach to account for drag as beforeand
only had to develop the equation for the
acceleration due to the catapult. (Things
happened pretty fast during the launch,
so | had to use a 20 millisecond time step
inmyspread sheet model.) Thetrick here
is to get the “force constant” for the cata-
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pult. (Some of you may recognize thisas
the spring constant,) [ have a medium
strength Magnum HighStart so | worked
with it. | hooked a fish weighing scale to
the ring on the end of the high start
rubber and measured a one foot length. |
stretched it to double its relaxed length -
2 feet - and noted the reading on the fish
scale. [t wasabout Blbs. Hence, doubling
the length of the rubber tubing produces
8 Ibs of pull or a force constant of 8. The
rubber is pretty linear out to 4 times its
relaxed length. Tt takes 16 Tbs to stretch it
to three times its relaxed length - 3 feet -
and 24 Ibs to reach 4 feet. Stretching it
more than this gives non-linear results
and eventually breaks the rubber! Within
this range the spring constant can be
used to caleulate the pullif you know the
stretched length.

The catapult spread sheet key equa-
tions are given below:

« CATAPULT ACCELERATION [gs)
= [ CATAPULT LENGTH (ft)/
RELAXED LENGTH (ft) - 1) *
[FORCE CONSTANT [LBS)/
(SAILPLANE WEIGHT (LBS))]

+ DRAG ACCELERATION (gs)=
001125 * [VELOCITY (ft/sec)?] /
BALLISTIC COEFFICIENT (lbs/sq
ft)

» TOTAL ACCELERATION (gs) =
CATAPULT ACCELERATION (gs) -
DRAG ACCELERATION (gs)

I ran this model! for several force con-
stants (i.e, number of strands of high
start rubber tubing), ballistic coefficient
values and sailplane weights. Represen-
tative results are shown in figure 3,
There is some sensitivity to catapult re-
laxed length that favors longer catapults
so | stuck with the 10 meter (32.8 ft)
standard length. As you can see, a non-
ballasted “Talon like” sailplane achieves
a higher catapult exit velocity, but recall
from figure 1 that the low ballistic coeffi-
cient keeps it from reaching the 800 it
altitude objective, The ballasted Talon
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climbs better but the extra weight re-
duces the catapult exit velocity: The an-
swer seems to beto ballast the Talon and
increase the number of strands of rub-
ber on the catapult to compensate for
the weight.

In summary, as promised, hereis what
happens during a typical flight assum-
inga Talon like model with 8oz of water
ballast. First hook up your model to the
catapult consisting of nine strands of
medium weight high start rubber ten
meters long and stroll back about 90 ft
where the pull is about 200 Ibs. (A
weight training program might be re-
quired prior to this flight) Level the
wings, setthecamberfor minimum drag,
switch to the low rates on your dual rate
transmitter - you won't want much con-
trol throw -, hold your breath and re-
lease the model. It accelerates initially at
about 140 gs and all of the components
in your receiver lean back as though
they are in a strong wind. As the sail-
plane gains speed the catapult length
shortensand the pull diminishes. About
one quarter of a second - (Yes, thatis .25
seconds!) after release the catapult falls
free, the speed is just over 400 mph and
the acceleration is now negative 9 gsdue
entirely to the drag forces-and all of the
receiver components are now leaning
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theother way. Youapply theslightest bit
of up clevatorand begin a perfect pullup
ata lift to drag ratio of 10: 1, The wings
gently flex under the %0 g load of the pull
up maneuver and you begin a 100 ft
radius turn. (The next time | do this 1
gotta increasethisturn radius!) The flight
path pulls up to the vertical and the air
speed falls off to a more reasonable 350
mph. You have now been airborne for
about 1 second and ean relax as the
sailplane climbs by itself for the next 6
seconds to its cruise altitude of 800 feet,
{(Victory rolls during phase show a lack
of breeding as does uncontrolled out
bursts of Wheeeee, YaHOOO, Haoly ...,
etc.). You roll out at altitude, drop the 8
oz of water ballast, set the camber for
maximum lift/dragand begin yourstan-
dard search pattern on the way to an-
other max, You still have to fly a perfect
10 minutes and spot land. If your heart is
still beating, your sailplane is still inone
piece and you can see something this
small at that distance, getting the max
should be easy.

All kidding aside, | warned you the
numbers would be surprising compared
to the ones you normally see in RCSD.
Weare probably a few yearsaway from
a flight like this because many new con-
struction techniques must be developed
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and proven. I don’t think building the
wings will be a problem. They are pretty
small and vacuum bagging produces
plenty of strength. Building a light, low
drag fuselage capable of withstanding
theinitial pull of 200 |bs will require care.
Handling the concentrated loads at the
tow hook and at the tail where you hold
it prior to release will require some inno-
vative design work as will the wing at-
tachment, The radio equipment installa-
tion will require some new techniques to
protect it against the broad range of ac-
celerations fore and aft as well as verti-
cal. | believe the first technical hurtle to
be overcome is the design of the tail
surfaces. They must be strong thin struc-
tures that will not flutter at speeds ap-
proaching 400 MPH. A similar innova-
tion will be required to avoid “aileron
buzz”. The control linkage must be very
tight and precise. The high accelerations
probably rules out pushrods and forces
us toward cables and perhaps pull only
typesystems. [fsolved, Sailplaners could
lay claim to the broadest speed range in
modeling - nothing would fly as fast or
as slow (out doors at least) - and all
without an engine. (A fellow club mem-
ber suggested a flying wing design
~Hmmmmm.) Think of all the time we
could save over time consuming winch

launches. (BECAREFUL—HAVEFUN!)
Perhaps wecould talk RCSDinto hold-
ing a design competition. Those inter-
ested could chipin510or £20toenterand
thedesigns could be submitted for evalu-
ation in 12 months, The objective would
be to get a design that would catapult
well and then really soar.. no arrows
please. Judging would be based on
MaxSoar estimates of performance (L/D
ratio, sink rate and speed range) and
certified demonstrations of actual per-
formance to establish launch height. |
would suggest a maximum ballasted
weight of 2 pounds, an unballasted wing
loading of no more than B oz/sq ftand a
maximum catapult length of 10 meters
attached to a pole no more than six ft
high. Any one game to push back those
fronticrs?? Contact RCSD and let them
know what you think. B
Frank tells us that he has been building
models since he was a kid and received
his BS in aeronautical engineering from
PurdueUniversity and a mastersinengi-
neering from the University of Florida.
For those of you interested in talking to
Frank aboutthecalculations and assump-
tionscontained in this article, wesuggest
that youcontacthimdirect and that week-
ends are best if you decideto call. Ed. B
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The Classic Floater G-110

Designed by Frank Zaic, noted model designer and authar, the
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Shows how to set the sailplane up for that first flight,
"LISF ESL '91 CONTEST" & "AIRSHOW "00" [ (o131 8 Jiel WV:4 ¢ >

911 COVERT AVENUE
TOW HOOK.. 5595 + $.50 S&H SETRND 18T CLASS, N.H.P.. NY 11040

CARBON FIBER LAMINATES

Aerospoce Composite Products offers o varety of ngid carbon tioer/epoxy
sheefs which odd sfiffness to aimos!t any materdal- fiberglass, foom, or bal-
sawond  These lominates can be used to reinforce foarn wings, leading and
fraifing edges. or wing spars. Caorbon Fiber bonds easly with slow setting
cyanoacrylates or Sminute epoxes  The lominate can be stipped |nto
namower widihs -

GL-1 (007 thick) 1'x48°-85.00 1'x72"-87.00

CL-2 {014 thick} 1%4B-88.00 1%72°-511.00

Send SASE for information on addifional szes

and products. Add 53.00 for shipping and

handing. Cailit. residents odd &% o

Overseas orders odd 15%-Ovder COD or 4
send check of monay ofder to: ¢

AEfﬂSﬂﬂﬂE Campnsitﬂ ([T & The source for fightweight matarials

P.O. Box 16621 Dept. G Invine, CA 92714 (714) 250-1107
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Ranger

VS Sailplanes

On the Edge in Slope Soaring

"Visalia 'S80 Meet"

Omm-mmrmm
Only §24.96 (plus §4.05 S&H)
.. Okla. resldents add 7.5%

"Building the Legend" + "Building the Mariah"
"Building the Falcon 600" + "Bulilding the Falcon 880"
"Soaring in Mid-America -- 1990 AMA Nats"

"An Evening with Selig & Donovan"

"Launching Equipment & Technigues"
-- Covers hand-tow, high-start and electric winches and
retrievers. S8hows tow-hook type and placement.

Sport Thermal
& Slope Trainer
Span: 84 In.
Loading: 11-12 oz /ft.!
Sectlon: S 3021
Controls; 2ch -
Rudder/Elav.
Optlons: Drawinga
show alleron Installa-
tion.
Structure: Glass/Keviar : e OX.
Fuse. with Sheet Balsay 204 $3.00 for Catalog (6 Stamps 0.K.)
BI. Foam Wings VS Saliplanes, 2317 North 63rd, Seattle, WA 98103
$124.95 & $5.00 S&H (206) 525-5776 After 5:00 P.M
( A
MCY welcomes ';mq\
suggestions as to whal
Video Tapes kits or other projects yoa
ety would like to see. Drop
Morcnara us & line & thank you for
your support!

= &

.

MCV « 4227 E. B3RD ST, TULSA, OK 74137 » (918) 481-6856
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A Press
ASR e
...from Bob Steele,
President, League of Silent Flight

Extensive changes have been made to
the LSF operating structure in the first
half of 1991. For the past 12-15 years LSF
has had a paid "operating secretary™ in
the Chicago vicinity performing theday-
to-day work of the organization. That's
why LSF mailing addresses were always
Chicago area P.O. boxes. Some ycars
back, LSF converted its operation from
one that worked with pieces of paper
and filing cabinets to a computerized
system, The computer system was what
istermed a “main frame” system,aVAX
computer made by Digital Equipment
Corporation. The entire system worked
well as the operating secretary had a
terminal in her home.

However, as time passes, people and
responsibilitieschangeand suddenly the
LSF work didn’t have the same priority it
once did. This exposed the fatal flaw in
the existing system. That flaw was that
the LSF officers, no matter who they
were, had nodirect control over the com-
puterized files. Astheday today workof
LSF slowed to a craw), the frustration of
members and officers alike became more
and more intense. Something had to be
done. After much thought, talk, and
soul searching the only possible answer
became cbviousand hasnow beenimple-
mented,

LSFhas purchased itsown IBM clone 286
processor computer with a 40 million
byte hard drive, both standard types of
diskette drives, and a nearindustrial qual-
ity printer. The file containing informa-
tion on over 6500 members was trans-
ferred to the new computer and we are
now ready to tackle the future.

The other necessary change was made
by moving the LSF mailing address to a
new, permanentaddress, ALL LSF cor-
respondence should now be sent to:
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League of Silent Flight, 10173 t. Joe Rd.,
Ft. Wayne, IN 46835, The old Winfield, IL
P.O.box willcontinue to forward mail to
the new address for one year only. After
that you'll get it back. This change is
effective August 15,1991, In addition, if
you have a special problem, you may
call AC 219 485-1145 days or evenings
and we'll try to help you out.

The effect of these changes on the LSF
organization will be dramatic. The LSF
officers, upon election, will receive the
LSF computer along with the usual bank
accounts and other papers, thus giving
them immediate direct control over the
day to day work in process. We know of
several, past officers who will be de-
lighted to see this happen! The officers,
of course, don't have to do the work
themselves, they can pay someone else
to do it for them, but they will always be
in control.

What does thismean totheaveragemem-
ber? It means that when you bring a
problem to an LSF officer you will know
that he can do something to resolve the
difficulty. Most importantly, it means
that turnaround time for LSF mail will be
back down to the 7-14 days that it once
was. These changes have been expen-
sive and very difficult to make but your
current officers feel sure that in a very
short time you'll agree it was worth it. B

This drawing was done by Curt Nehning
for Ed Popko, Hudson Valley Soaring
Society, to use as their membership card.
Curt says, "The HV.5.5. isa NEW
soaring club out of New York.”
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2,0 M-REA [ JC22 4

Video avallable to show you how well it

Scott's Models performs. Customiped to answer your
P.O. Box 1569 specific flying needs...516
Tehachapi, CA

293581

(805) 822-7694

Span: 7B.75"
Area: 400 Sq, In.
Weight: 28-32 Oz.
Airfoil: JC-22
Aspect Ratio: 15:1
Wing Loading: 10 Oz./8q. Ft.

Tempest Ready-To-Cover & Paint or Finished Options Avalil.

Option Functions R-T-C  Finished
1. V-Tail Elevator, Ailerons S227.00 5361.00
2. T-Tail Elevator, Rudder $£252.00 537300
3. V-Tail Elevator, Ailerons, Rudder $304.00 3406,00
4. T-Tail Elevator, Ailerons, Rudder £314.00 $423.00
5. V-Tail Elevator, Ailerons, Rudder, Flaps  $358.00 $473.00
6 T-Tail Flevator, Ailerons, Rudder, Flaps $371.00 $483.00

& @ 10 B0 wing ol your choico st no extra cost! * Polyhedral or flat wing of your chosce!
Prices include S&H. Check/M.O., only. Continental U.S.A.

e 100% Satisfaction Guaranteed
NEW Or Your Money Back
FREQUENCIEST
Looking for a new radio for whatever reason?
Need help? We are available to answer questions
and to assist you with your JR programing needs!
Our Prices Include:

MAX 4 FM $133.00
MAX 6 FM 183.99
MAX & PCM 275.99
X347 FM 34384
X347 (GLIDER)  425.00
341 Servo 3975
341 Servo W/ Clksr Case 43.50
507 Sport Servo 12.50

Spedally Priced Receivers

Sanyo Batteries, Electric
Motors and, Much More!
Plus S&H, WA Res. Add 78 % Tax

Call for Quote
Prices Subiject to Change

WHAT DO YOU
MEAN 1 CTANT FLY
HERE WITH MY OLD

Distributor Of JR Radio
Full Line of Radios, Servos and Accessories

Mip CoLUMBIA R/C
Rt. 4. Box 9544
W. Richland, WA 99352
(500) 627-b224
Orders: (B00) 627-4683
Weekends & 4:00-9:00 P.M. Eve.
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NEW PRODUCTS

Theinformation in this column has been derived from manufacturers press releases or other
material 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 RJC Soaring Digest,

Modi 900
...from Greco Technologies

Oneofthe hottestdevelopments in model
airplane building these days is compos-
ite, vacuum bagged wing construction.
Even with as much discussion as there is
about it, it still secems to be shrouded ina
veil of mystery, in part due to the high-
tech natureofthis technique. Whilethere
are many articles written about the pro-
cess it is still beyond many builders to
create an airplane from scratch due to
several factors: the cost of start-up mate-
rials, finding materials, and obtaining
the additional knowledge not found in
articles required to create a quality, high-
performance aircraft.

One company, Greco Technologies, is
looking to change that by developing a
new lineof radio controlled airplane kits,
This engineering and technical consult-
ing firm based in Pasadena, California is
using its expertise to create a new line of
planes. The first plane in the series, the
Modi 900, an open-class competition air-
plane has a 50 inch fiberglass and Kevlar
fuselage, withRGI5, tripletapercut wings
madeout of blue foam, glass, and lots of
carbon fiber vacuum bagged together;
and is now available to the public in kit
form. The development of this unique
airplane was undertaken by Greco's staff
of aerospace engineers /sailplane enthu-
siast, allowing them insight into both the
technical aspects of aerodynamics and
the wants and needs of the hobbyist.
Their objective was simple... to use the
latestadvancesin technology and proven
design techniques to create an aerody-
namically sound sailplane that excelled
inspeed, duration,and thermaling. Thus,
engineering a plane that is excellent for
F3B, SCSC, and Sportsman competition;
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in addition to just plain having fun with
a wellcrafted, high-performanceaircraft.
Withan RG-15airfoil this planezips across
the sky with little loss in altitude. The
Modi 9500 can leap from one thermal to
the next whilemostothersare struggling
with the headwinds. No, you can’t ex-
pect to relax behind the stick of this plane,
things happen way too fast. Looking
down to trim this airplane is not a good
idea. The Modi is sensitive, and built to
fly fast. This sailplane does rolls and
loops with almost no lossofenergy in the
translation. Flying your first Modi will be
an exciting experience, and a great way
totest the limits of your piloting abilities.
Please, no beginners,

The Modi 900sets itself apart from the
competition with its attention to the
strength and durability. Every layer of
the aircraft was designed and built with
strength verses weight considerations in
mind. The wings start with a RG15 air-
foil made of PREB blue foam, that with-
stands 25 psi. This is over laid witha full
layer, top and bottom, of 4.5 oz. carbon
fiber cloth, plus a second layer of cloth
both onthe top 10" and the bottom 15” at
theroot of the wing. The outer layerisl4
ozfiberglasscloth, and epoxyed through-
out all the layers. The root ribs and sub
ribs are made of 1/4” plywood, lami-
nated with strips of carbon fiber toinsure
endurance. The wing joiner rod isal/2"
carbon fiber rod laminated withina brass
tube giving it the tinsel strength of steel
at a fraction of the weight. Aluminum
shaft hinges forthe flaps and ailerons are
included, this design withstands much
more pressure than the standard method
of tape and mylar. The fuselage is fiber-
glass with two strips of Kevlar in the
boom for added strength and to help
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reduce stress fractures.
During strength testing of the airplane,
the wings withstood up to 375 foot
poundsof pressurebefore fatigue. Which
means a standard F3B winch will not
break the Modi 900. Other vital statistics
of the Modi 900 include: Span: 110 in.
wing, 50in. fuse; Wing Area: 902 6sq.in.;
Weight: 78 oz.; Wing loading; 12.460z./
sq. ft.; Aspect ratio. 13.1:1; Airfoils: RG15
wing, SD8020 stabilizer.
The Modi 900 comes with all the features
you would expect from a quality kit. The
instructions are well laid out and include
complete construction plans with de-
tailed drawings and pictures, all written
in easy tounderstand English. Theentire
plane can be built with standard tools
found in most shops. However the useof
some clectric power tools speed up the
construction process, and these tech-
niques are discussed inthe plans. Allthe
hardware needed to build the plane is
included inthekit, whicheliminatestrips
to the local hobby store. The Modi 200 kit
comes in two forms Pre-Bagged and Al-
most-Ready-to-Fly.
The Pre-Bagged kit consist of wings in
their rough stage, just out of the bag. To
insure quality the excess carbon cloth
and fiberglass cloth, leftover from the
bagging process, is cut from the leading
and trailing edge. The same pre-cutting
isdone for the vacuum bagged stabilator
and rudder. The major work to be done
on this kit is sanding. No major tools are
necessary althougha seroll sawis handy.
Thekittakes approximately 30to 80hours
to complete, and retails for $595. This is
a great way to get into vacuum bagging
without the cost and strain of trying to
figure the process out for yourself.
The ARF kit comes with the ailerons and
flaps cut out, and the stabilator bellcrank
installed. All that is left to complete the
plane is to finish sanding the paint or
coverings and installing the radio and
servos. This version takes between 10to
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15 hours to completeand retails for $895.
For more information or a catalog con-
tact Greco Technologies at: P.O. Box 10,
South Pasadena, California, 91031; orcall:
1-800-34 GRECO, extension #23. W

Soaring Accessories
..from Soaring Stuff

The JAWS glider skid are now available
from Soaring Stuff. These multi-toothed
skids are molded from high density ure-
thane rubber (%0 durometer hardness)
and can be attached to the botlom of
most sailplane fuselages with either cya-
noacrylate adhesives or mechanically
with screws, JAWS is available in 1/2"
tooth and 1/4” tooth (MINI-JAWS) con-
figurations. They are designed to stop
even the heaviest sailplanes on most any
surface... to maximize those all-impor-
tant landing points. JAWS and MINI-
JAWS sell for $3.50 (postage paid in the
Continental United States). Visa,
MasterCard, and American Express are
all accepted by Soaring Stuff. Dealer in-
are i:fr{md. Sgaring Sruff, 9140
Gualalupe Trail N.W., Albuguerque,
MNew Mexico 87114; (505) 898-1129.

JAWSI
1/2" TallTeeth - 11 total

MINI~JAWSI
3/8" TallTeeth - 16 total

ot s L )
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Fabrico Inc.

Sailplane Flying
Accessories

* High Starts

* Retriever & Winch Line
* Line Swivels

* Building Accessories

Send for free catalog:
Fabrico, Inc.

F.0. Box 30032
Cincinnali, Ohio 45230

bLIDER RETRACTS

Barvo actuated ghder retrecta Der center up/ down
lock. Alurunum parts made on computer-controied
milling maching from BOE1-TE. These beautifully
craftod retracts ars made trom the finest matenals
Aviinbie, and e the best offered anywhere Mada n
the LISA

1/5 SCALE 3 o wirout whesl 1-3/96"°W &
AL x 27H 2% whesl max

1/4 SCALE 1wo 10 CHOOSE FROM

BTD - FOR GLIDERS UP TO 10 LE5 5.2 ar without
wiel 2"W 5 3-TAE°L = 2%" H 35" whesl s
HO - FOR GLIDERS OVER 10 LAS 65 OF 2"W x
BL x BWH 35" whasl max

1 /3 SCALE A8 0F without whes 2%“W « 5L
2 2%H 5" wheal mpa

FIVE-FOOT PUSHRODS-1/18" Music
Wire with casing

Seng stamped sefl-sddressed envelope for pocing
Bnd mare mlo o

SCALE GLIDER COMPONENTS
7034 FERN PLACE
CARLSBAD, Ca 82009
(6191 931-1438

WING RODS

= Bullet Proof % Super Strong =
Case-Hardened Tool Steel
Falcon 880 Drop-In Replacement
$10.00 Includes S&H
Other Sizes: 316" to 1/2* up to 24" Long
Guaranteed to NEVER set a bend on the

winch or in flightt Squires
2:::' SC:'S']E“‘ 2225 Fazeli CL
or Falcon Rod Campbell, CA 95008
Order to: {408) 371-4789

MODEL PLOTTING SOFTWARE
AIRFOIL PLOT PROGRAM...525
Plots airfoils up to 42 in, chord
MODEL DESIGN PROGRAM...540
Includes airfoil plot program plus
wing plan program & more.
Chuck Anderson
Send SASE for P.O. Box 308

Tullahoma, TN
(615) 455-5788 37388

more details

e B T T —_
g P M
R s e e XL

GLIDER TOWLINE
PARACHUTES

¥ Quality Crafted

¥ High Visibility
13" Nylon Canopy

+r B Shroud Lines
¥ 2 Maetal Attach
Rings

$595 ea plus $1.00P&H

Calif, add 6% Tax

C.A. BELL CO.
P.O. BOX 1188
SAN ANDREAS, CA 95249

FAST SHIPMENT FROM STOCK

Quality & Performance

You expect excelence n these attrbutes when buying a kit, but how many
times have you been let down? Typicaly efther you pay through the nose to
get both or you sacrifice kit ard performance for price. Sometimes you

pay through the nose and are stil let down Wal.&hnpperhhdehm.smt
released a kit designed to offer high quaity without high kit cost, and high
performance without the need to purchase a computer radio and several servos.

Introducing ALCYONE

A Leroy Satterlee deslgn, based on the NATS Champlon Chuperosa, featuring:

= A strong. light, yet iltg’l.ui balsa/ply/sprace bullt-up fuse * Foam core wings
H'N! transitioning to 7037) = A super strong spar strocture which tows very well.
gﬂ:ll-i wing deslgn offering 80-90% of the features of lull tralling edge camber
without the expense of four wing servos and & computer radio * Can be flown
with THREE servos a STANDARD radio * Outstanding kit quality with complete
hardware * A comprehensive instruction manual * Excellent {light performance

Wingspan: 12T, Wing area: 975 sq. in, Weight 60 oz Loading: 8 oz, Airfoli S07032/7037

An Ak)me can be yours for $14995. Ca[I NSP today1
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R/C Soaring Resources

Do youhold seminarsand workshops? Would
you like to be Included as a contact to answer
questions on soaring sites or contests in your
area? If so, please contact RCSD. Ouraddress
and telephone numbers are on page 1,

[ Seminars & Workshops |

Free instruction for beginners on
construction and flight techniques.
Friday & week-ends (Excluding contest
days) Bob Pairman, 3274 Kathleen St,,
San Jose, California, 95124; (408) 377-
2115

Free instruction for beginners on con-
struction and flight techniques. Sunday
- Thursday. Bob Welch, 1247B Manet
Drive, Sunnyvale, California 94087; (408)
749-1279

Fall & Winter 1 day seminars on com-
positeconstruction techniques. Free with
purchase of Weston Aerodesign plan set
($35.00) or kit. Frank Weston, 944 Placid
Ct., Amnold, Maryland 21012; (301) 757-
5199

[ Reference Material |

Madison Area Radio Control Society
(M.ARCS) National Sailplane
Symposium Proceedings, 2 day confer-
ence, on the subject and direction of
soaring. 1983 for $9.00, 1984 for $9.00,
1985 for $11.00, 1985 for $10.00, 1987
for $10.00, 1988 for $11.00, 1989 for
§12.00. Third class postage included.
For 1st class include additional $1.50
per issue. (U.S. funds) Walt Seaborg,
1517 Forest Glen Road, Oregon, WI.

Fﬂs BBS |

BBS: Slope SOAR, Southern California;
(213) B56-0924, B-N-1

BBS: South Bay Searing Sodiety,
Morthern California; (408) 281-4895,
B-N-1

Reference listings of RCSD articles &
advertisers from January, 1984.
Database files from a free 24 houra
day BBS. 8N-1
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Bear's Cave, (414) 727-1605, Neenah,

Wisconsin, US.A., System Operator:
Andrew Meyer

Reference listing is updated by Lee
Murray. If unable to access BBS, disks
may be obtained from Lee. Disks: $10
in IBM PC/PS5-2 (Text or M5-Works
Database), Maclntosh (Test File), Apple
Il tAppleworks 2.0) formats.

Lee Murray, 1300 Bay Ridge Road,
Appleton, Wisconsin, 534915 US.A;
(414) 7314848

Contacts & Speclal Intereat

Groups

California - California Slope Racers,
Rich Beardsley (Director), 2401
Country Lane, Santa Maria, California
93455 U.5.A., (B05) 934-3191

California - Northern California
Soaring League, Mike Clancy (Presi-
dent), 2018 El Dorado Ct., Novato,
California 94947 US.A., (415) 897-2917

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

(416) 627-20%0 or David Woodhouse
(519) 821-4346

Eastern U.5.A. - Eastern Soaring
League (Covers North Eastern U.S.A.),
Frank Weston (Editor), 944 Placid
Court, Amold, Maryland 21012 US.A.,
{301) 757-5199

Texas - Texas Soaring Conference
(Texas, Oklahoma, New Mexico,
Louisiana, Arkansas), Gordon Jones
{Contact), 214 Sunflower Drive,
Garland, Texas 75041 US.A,,

(214) 8408116

© Cort Nehring
R/C Soaring Digest

Special Interest Groups

F3B/USA

The Newsletter
Jor the
Multi-Task Soaring
Enthusiast
Subscriptions:

512 / Year / Six Issues
Write: F3B/USA
Byron Blakeslee
3134 Winnebago Drive
Sedalia, CO 801356

(303) 688-9672
L
The League of &
Silan! Flight (LSF) is an international fra-
lemity of RC Soaring pliols who have
eamed the righl to becoma members by
achieving specific goals in soaring flight.
There are no dues, Once you quality for
meambership you are in for e,
The LSF program consists ol five
"Achievement Levels®, These levels con-
lain specific soaring tasks to be completed
prior lo advancement 1o the nexd level.
League of Silent Flight
10173 5L, Joe Rd.
Ft. Wayne, IN 46835

T.W.IT.T.
(The Wing [s The Thing)

T.W.LT.T. is an organization of engi-
neers, scientists, pilots, sailplane en-
thusiasts, model builders and many
other persons having an interest in
Aying wing/tailless aircraft technol-
ogy. Write to TW.LT.T, P.O. Box
20430, E1 Cajon, CA 92021 to find out
how you can participate,

Send SASE for membership applica-
tion and flyer: “What is TW.ILT.T.”
or, send 5200 for full information
package including one back issue of
our newsletter, postpaid. Full mem-
bershipis$15.00 per yearand includes
twelve issues of the newsletter, Back
issues of newsletter are $.75 each,

» NS3 15 WVOLVED IN THE ORGANIZATION AND

OVERSEEING OF THE SOARING PORTION OF AMA

MATS (INCLUDING AWARDS BANGUET)

+YEAALY DUES ARE §13 (BPECIAL FAMILY RATES)
+ MSS OFFICERS ARE FROM ALL 11 DISTRICTS

rrmmn-n
thwl Massmann
282 Jodie Lane
Wilmington, OH 45177

V5A is a very dedicated group of soaring
enthusiasts who are keeping our gliding
history and heritage alive by building,
restoring and flying military and civilian
gliders from the past, some more than
fifty years old, Several vintage glider
meets are held each year. Members in-
clude modellers, pilot veterans, aviation
historians and other aviation enthusiasts
from all continents of the world. VSA
publishes the quarterly magazine
BUNGEE CORD. Sampleissues].-. Mem-
bership $10.- per year. For more informa-
tion write:

Vintage Sallplane Assoclation

Route 1, Box 230
Lovettsville, VA 22080
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Classified Advertising Policy
Classified ads are free of charge to subscribers
provided the ad is personal in nature and does
not refer to a business enterprise. Classified
ads that refer to a business cnlerprise are
charged 55.00 per month and are limited to a
maximum of 40 words. The deadline for
receiving advertising material is the 5th day
of the month, (Example: If you wish toplace
an ad in the March Issue, it must be received
by February 5th.) RCSD has netther the facili-
ties or the staff to investigate advertising
clatms. However, please notify RCSO AL any
misrepresentation odours.

| For Sale - Business |

SAILPLANE DESIGNER'S + DRAG
REDUCTION & STRUCTURES
HANDBOOKS, 57,95 cach. Size/locate
stable components, many low ReyNmbr
airfoils via breaking Eppler’s code, de-
fine speed/glide slope, design wing
structure, drag red uction techniques. Eric
Lister, 2214 Regina Dr., Clarksburg, MD
20871.

VACUUM SWITCHES. A good, high
quality, low differential, adjustable
vacuum switch for professional-type re-
sults when bagging Glass, Balsa, Obechi,
Carbon Fibre, etc..530.00. ONE-WAY
VALVE for use in the vacuum bagging
system between the Reservoir Tank and
the Pump, a must for a good sealed sys-
tem. $350. Add $350 to cover S&H,
Send SASE for list of other R/C related
speciality items. Make checks payable
to: Tom Owerton, 1302 Arleen Ave,
Sunnyvale, CA 94087, (408) 736-1568.

Dave's Wood Products

Obechi Available in
Large Sheets

Please call (510) 462-0672
or send SASE to:
850 Concord Street
Pleasanton, CA 94566

Page 40

] For Sale - Personal |
Airtronics Spectra 7 PCM System. New,
never used, Channel 26, 4 servos (3-635 +
1-631)...§250,00 plus shipping. Jim
Thomas, {(616) 399-8337,

FOKA 4, all glass 1/4 scale by Airworld
Models, RG-15 airfoil, orange gelcoat,
fast & aerobatic, finished and fly-
ing..5$1200.00, SALTO, 1/4 scale, all glass
by Fiberglasflugel, 4.25m flapped wing,
finished and flying..51200.00. SALTO,
1/4 scale, all glass by Fiberglasflugel,
4.55m flapped wing, still in kit
form.. 5120000,  All models unbroken
and in excellent condition. Flying mod-
els available with servos for additional
charge. Call Bill at (619} 931-1438,

| TRICKLE MASTER

| * 45 CELL R PACKE EIATUS LEDS
OME FOR EACH IMFUT (2
OHE FOR EACH DUTPUT [

']

| =80 CELL TaPACKS
|* USES TOUR SYSTIN
CRRAGER M=)

| * R TTARGTVE TEXTURED-SURFACE CASE Kf
FRDM YOUA Ts TRICKLE MASTER| .l"l
WARLEN JACE I
S [TTHHIIE -~
TR Tl Tl T—
FrAnfinm Jals _] TH R
L e AVE
THICKLE PATR
NEW! iR
| . o CAUTPUTE FOR o CHTPUTa FOR
| & 1 !:,'95 TR TTER PACTE RECEWER PALES
| shum §2.00 2 JACHD FEALHY Gk COMNECTDRS)
| —
Sm‘jr‘r__ec” * 1TSA0 KODIAK AVE.
ENGINEERING * LAKEVILLE, MN 55044

BCALE A/C VINTAGE BALFLANES KITB

DFS REIHER

18 SCALE‘*124 INCH WINGSPAN''5208
KIRBY KIT

1/8 BCALE™111 INCH WINGSPAN**§230
BOTH KIT® FEATURE:
“Moarguss Rslipaulliip wing & tal'pre-cut wood paria?
“pormpd vie harde s raruckon ook roled phire
add §12 lor shipping & handiing

THHION / box 103 RD 1
MODELS n-:mm PA. 18807

sl b e brcohure)

R/C Soaring Digest

It is everything you've always dreamed of.
It is nothing you'd ever expect.

Introducing Impulse, the only 2-meter
class sailplane designed to provoke an
emotional respanse!

lired of having to make decisions?
Ihen don’t! Impulse does it all;
Thermal, slope, winch launch,
high-start, {even clectric power!),
Remember the laws of Gravity! Forget
them! Impulse punches holes in thal
envelope you've been carrying |
around for so long! i

Er\_} _ |

— e |
[mpulse’s innovative design won't 2o
to pleces on you after a hard landing. |
In fact, if you can break Impulse’s

CrashGuard”® thermoplastic alloy =

fuselage, we'll replace it! (Its guaranteed!)

I vou're getting the feeling that things
are going to be a whole ot different from
now on, you're catching on! Impulse
was designed to unleash the kind of
impulsive behavior that quickly turmns
weekend pilots into rulers of the sky!

September 1881

Deluxe kit features: CrashGuard”
Thermoplastic alloy fuselage, wing tips,
V-tail pedestal, tail skid, fuselage formers,
wing fairing and canopy = Precision

[1 machined wood parts » Foam wing

cores with built-in washout « Cuality

| balsa wing sheeting * Pre-shaped hard-
woad leading edges = Photo/Ilustrated
instruction booklet including electric

| ~ conversion = Complete

{ ] hardware package!

WINESPATL ..o stinns s snsas 74.5"
WING arca........coirmrsirenssnsnnn 330 54, N
Loading.......cvicemasess 10 oz.fsq. ft. and up!
Optional POWEL .. esieress electric .05

¥

lo order, send $79.95 (check or money
order), plus $4 shipping and handling.
Sorry, no COD or credit card orders
accepted

JAREL AIRCRAFT DESIGN & ENGINEERING

12136 Sraddock Dr: Culver Ciy, CA 80230
[213] 39+1348
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The BEST Hi-Start. PERIOD!

L T Day-glo dyed braided cord.
~ % e UV-protected rubber.

~—%> « Custom, no-tangle chute.

» Welded fittings.

« The best reel made.

« Backed by NSP service.

Pinnacle-S (Upstart ) $39.95 Pinnacle-M (2 Meter ) $59.95
Pinnacle-L (2-3 Meter) $69.95 Pinnacle-XL (3-4 Meter) $89.95

NorthEast Sailplane Products 802-658-94882

VACUUM BAGGING

Complete, Simple, Easy fo Use System

r 1 Dealer inquines Invited g

i EERE
=40 B B
d.dl B B B

Composiie Sfructures Technology
Depl. MD, P.O. Box 4615, Lancasler, CA 93539 -« Order Desk 1-800-338-1C5T

Send $2.00 for complete catalog,
deductible from purchase of $10.00 or more.

B B ooy

R R R R R

ANY DUCK FLYER WILL TBLL YOU

WE HAVE MIRE BN

THE TRUE PERFORMANCE ALTERNATIVE FOR

SERIOUS CONTEST FLYERS

FINEST QUALITY DELUXE
KITS = ALSO, AVAILABLE
WITH SHEETED WINGS
ANDFORMERSINSTALLED

IN FUSELAGE
: 2 METER KIT.....5190.00
STANDARD KIT...5210.00

SHEETED WINGS - STABS-
RUDDER, ADD...5140.00
FUSE ASSEMBLED...$35.00

AVAILABLE ASTIME ALLOWS
TO ADD FUN AND

PERFORMANCE TO
DUCK FACTS YOUR SOARING,
2 METER STANDARD CONTACT:
Wing Area: 785/81n. 100 In. TROY LAWICKI
Wing Area: 7405g.In.  9655q. In. 5954 KARLIN RD.
Flying Weight: 51550z, 6367 Oz, INTERLOCHEN, MI 49643
Wing Loading: 100z /Sq.' 100z./Sq.” 616-276-969

Airfoil....SELIG 3021 STANDARD WITH KIT
7032 OFTIONAL

DESIGNED BY 1989 AMA NATIONALS CHAMPION TROY LAWICKL
DUCKS ARE DESIGNED TO TAKE THE USE AND ABUSE OF
CONTEST FLYING. ALL FLYING SURFACES ARE BALSA SHEETED
FOAM. THEKITS ARE COMPLETE, BUILD VERY FAST AND DONOT
REQUIRE TECHNOLOGY BEYOND NORMAL MEANS.

FOR THOSE NOT FAMILIAR WITH MODERN FOAM CORE CON-
STRUCTION, A VERSION IS AVAILABLE WITH PRE-SHEETED

WINGS. FOR ALL OF ITS PERFORMANCE, THE DUCK IS A PLEA.
SURE TO FLY.

LSF LEVEL 5, CAL POSTHUMA, SAYS, “THE DUCK IS THE BEST
PERFORMING, MOST PREDICTABLE RC SAILPLANE |HAVE EVER
FLOWN.". 4 DUCKS PLACED IN THE TOP 12 IN 2 METER AT THE
1990 AMA NATS. ONLY 4 WERE ENTERED.
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MAGNUM HI.START tw,  Wedon't put you on... We pul you up!”

100% Guaranteed the Best Hi-Start you've ever owned!

Tailor-made Hi-Starts for any size glider — Open Class, F3B, Cross Country or Scale.
Until now, you couldn’t buy a Hi-5tart that would successfully launch that LARGER
size sailplane on those light or windless days. B Custom designed to fit your needs
using the highest quality mandreled latex tubing (not extruded tubing). B Designed
to give superior resistance to abrasion, scuffing and tear. B Extremely low modulus
decay...it won't lose its snap like extruded tubing does. M Kit complete with rubber,
nylon line, rings, swivels, parachute, custom wind-up reel (nota spool). B Support
items available are: standard chutes, contest chutes, custom wind~up reels, rubber,

TECHNICAL CONSULTING « ENGINEERING

s

'\faéuum'ﬁgged Blue [ Polm, 1
For more 1nfunmﬁnm

Please send me the MAGNUM HI-START [ have selected:
3-51b. GLIDER I:l 5-81b. GLIDER D 8-13 1b. GLIDER

s We suggest the o5 We suggest the We sugpest the
$69.% \ricnumo0 S74" yacxum 200 584 MacNUM 300
MName o Phone #
Address
Gty State Zip_
I have Enclosed a Money Order O Check O for _ (Add 8500 S&H)
All orders shipped UPS. Personal checks, allow 7 days to clear. Money orders of centilied cashien checks shipped next day,

MAGNUM HI-START CO. C&D ENTERPRISE » 5102 East Andora Drive
Scottsdale, AZ 85254 » (602) 996-1021

Uniweb Carbon Fiber Cloth, & Fiberglass;
Wing Rod-1/2" Solid Carbon FIberRm:l|
Sheathed in Brass; Triple Taper Planfors

Wingzi—

GRECO TECHNOLOGIES

Airfoll: RG-15 or SD3021 Aluminum shaft hinges

Wing Loading: 12.46 ounces per square foot
Stab Airfoil: SD8020

Wing Area: 9026 square inches
Fuselage Length: 50 inches
Root Chord: 10 inches

Type: Unlimited Class Sailplane
Weight: 79 ounces

Wingspan: 110 inches
Tip Chord: 3.6 inches

PHOEBUS MESSERSCHMIT
$89.95 Get Your Catalog ~ \\ ME 163
Only $3.001 KOMET

$69-9~E

mn‘ sm 48" A 1;3 scale
Wing Area 1 Sq. Ft. slope soaring
Weight 10 Oz. plane that is a
2 Channel Operation 1:'“ :‘ ? The
Fiberglass Fuselage e e g
Foam Core Wing fiberglass fuselage and foam
Sheet Tail core wings that are to be balsa
covered by the bullder. Wings

$5.00 S4cH per order are detachable for ease of

CA Res. Add 7% Tax transportation. Specs. are 44"

wing span, 300 sq. in. of wing
AMERICAN SAILPLANE DESIGNS [Rait et B dlr 8 i

YR e ey L0 s WA °% The Komet may also be
fitted with an electric or glow

San Diego, California 92154
(619) 575-5133 engine for flatland flying.

R/C Soaring Digest

(213) 680-2070

Post Office Box 10
GRECO 1-800-34-GRECO

So. Pasadena, CA 91031
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