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HOT NEW KITS!

Culpepper Chuperosa 7037

* 1990 NATS Champion (HLG Class)!
* Outstanding kit quality!

» SUPER glide performance!

* An absolute BLAST to fly!

* Polyhederal or Ailerons!

Buy a Chuperosa...if you don't love it we'll give you your money back!

Fite Lite SWFT40| |

* Fiberglass fuse, V-Tailed beauty!
* Carbon fiber reinforced wing!
* Complete hardware package!
* Fast, yet handles like a dream!
* If you fly slopes you must have one!
* One of Mark Allen's best efforts!
* Builds quickly and easily!

Give us a call and we'll give you the scoop on how well this baby flies!

Designed P\ ‘lj .\ \H
by <l |
Frank Weston ’\, a‘
I
|

e
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Wing Span: 138"

H Wing Area: 1077 Sq. In.
Flying Wt.: 67 Oz.
Airfoil: FX 60-100

L/D Max.: 29
ll (Predicted)
{ Vs Min.: .9
| (Predicted)
|
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Date

Dec. 16

1991
Jan. 11-13

Jan. 19

Jan. 19-20

May 24-26

Schedule of Special Events

Event Location

2 Meter & Thermal  San Diego, CA
Unlimited

International Pasadena, CA
Modeler Show Inf. - outside:
Barks 3rd Annual Graham, NC
Show & Swap

Thermal/Open Casa Grande, AZ
Unlimited — Southwest Regionals
Slope Race Richland, WA
Mid Columbia Cup

RCSD wishes you a very Merry Christmas &

A Happy New Year!

J2, B2, wil Byers, Gordon Jones, Martin Simons

Contact

J. Menard
(619) 475-0958

CA (714) 548-4700
(800) 243-9593

B. Booth

(919) 228-6977
Vern Poehls

(602) 945-1957
(509) 627-5224 Wil

(509) 627-2603 John

(509) 525-7066 Roy

Send us your major contest schedules EARLY
so that those who travel can plan ahead.

Thanks to Martin Simons, you are the first to see his construction article on
a one-of-a-kind PWS-101 quarter scale. His column on "Understanding
Thermal Soaring Sailplanes” will continue next month. We appreciate and,
from your notes & letters, so do you, all the hard work that has gone into his
writings in order to provide sailplane enthusiasts with great information
over the years.
Thanks to Bill & Bunny for all the hard work they have done in researching
material for their column "On The Wing" over the years and for the plans
they offer through B? Streamlines.
Thanks to Gordon Jones for all his research work and specifically for his
work on servos which is in his column “Winch Line”.
Congratulations to Wil Byers on his new monthly column called “Ridge
Writer”. He's been writing articles for some time and we're pleased to have
him write on a more regular basis.

Thanks to all of you who have submitted articles, provided information,
advertised or read RCSD throughout the years.

Best Wishes for the holidays, J2

/)

About RCSD...
RCSD is a reader written monthly publica-

tion. The articles & letters are contributed to
RCSD in order to provide: “The widest
possible dissemination of information vi-
tal to R/C soaring to enthusiasts all over the
world.” All material submitted must be
exclusive and original and does not infringe
upon the copyrights of others. Itis the policy
of RCSD to provide accurate information. If
we print a factual error, we want to make it
right. Please let us know of any error in
RCSD that significantly affects the meaning
of astory. Because we encourage new ideas,
the content of all articles, model designs,
press & news releases, 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
contact the author. RCSD was founded by
Jim Gray in January, 1984. Today, he is
lecturer and technical consultant and can be
reached at: 210 East Chateau Circle, Payson,
AZ 85541; (602) 474-5015.

RCSD should not be considered to endorse
any advertised products or messages per-
taining hereto. An advertising rate card is
available for businesses, clubs and personal
advertising and can be obtained by contact-
ing RCSD.
Subscriptions $19 (third class) & $26 (first
class) per year in the USA; $26 U.S. per year
in Canada & Mexico; $36 U.S. per year via
Air Mail in Europe in UK. ($22 U.S. surface
mail); and $42 U.S. per year via Air Mail in
Asia, Pacific and Middle East ($22 U S. sur-
face mail). All rights reserved. The contents
of this publication may not be reproduced in
part or in whole without the consent of the
copyrightowners. RCSoaring Digest, RCSD,
Radio Control Soaring Digest and Soaring
Digest areregistered names. Theright touse
RCinplaceof R/Cisreserved and registered
for all above names.

R/C Soaring Digest Staff
¢ Jerry Slates — Editor/Technical Editor/
Jer’'s Workbench
* Judy Slates Publisher/Submission of Mat'l
Via Disk (MAC or IBM 5 1/4") or Modem
¢ ]. Morgan Graphics — Printing

(415) 674-9952

* Feature Columnists & Technical Editors —
Martin Simons, Bill & Bunny Kuhlman (B2),
Gordon Jones, Wil Byers

The
Soaring

/LJ"{ Site

Did your Decemberissueof RCSDarrive
in better shape this month? We tested
theenvelopes on thefirst class subscrib-
ers(U.S.A.)in themonths of Oct. & Nov.
Well, sincewedidn’t getany complaints
aboutdamaged orlostissues (first class),
we figured that the envelopes must be
working so, this month, we put
everyone’s issue into an envelope. (For
those of you outside the U.S., your issue
hasalwaysbeen in an envelopebecause
of postal regulations.) Now, this won't
speed up thedelivery time, but it should
help to protect eachissue, and we expect
fewer issues to be lost in the mail. A
special thanks to the subscribers who
let us know when their issue was long
overdue.

There have been many changes this
month. First, congratulations go to Jim
Ealy as the new editor of the Bungee
Cord. The ad address for Vintage Sail-
planes will not change, but Jim can be
reached c¢/o The Peddie School,
Hightstown, NJ 08520; (609) 448-8726.
Second, approximately half of the ads
have changed or are new. For example,
the address for NSS has been changed
and Scale Model Research has a bigger
catalog available.

Wearestill receiving calls in responseto
the question on who does custom
vacuum bagging or complete foam wing
construction and, this month, we're
adding Bob Simmer to thelist. Bobdoes
foam wings and can bereached at 10895
Redfern Circle, San Diego, CA 92131;
(619) 549-4131.

Happy Flying, J*

R/C Soaring Digest
P.O. Box 6680
Concord, CA 94524
(415) 689-0766
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T-Tail Control
The Start of

Something...

Photo 1 Mounting assembly for bellcrank

Throughout the last few years, I have seen many
beautiful T-Tail gliders. Having built a few of
them myself, I discovered that they all had one

COMMON FAULT.

They all had loose and/or sloppy control
systems! Why? I have not been able to find
any over-the-counter hardware from which
to construct a good, solid T-Tail control sys-
tem! Believe me, I have spent a considerable
amount of time, over the years, trying to
overcome this problem.

Anyone who has seen my shop knows that I
liketo tinker. I alsolike to keep things simple.
So I will share with you how I arrived at my
T-Tail Control assembly and, if you have any
questions or need any additional help, please
give me a call.

Inthe October issue, I explained how to make
a mold to meet your hardware needs. The
specific piece of hardware that I constructed
using this method was a carbon-filled epoxy
bellcrank. In order to construct the T-Tail
control assembly, you might want to refer
back to my column in that issue before pro-
ceeding.
The Mounting Assembly

The mounting assembly is carved, from a
piece of hard wood, to fit inside the vertical
fin of a fiberglass fuselage. The size of the
finished mounting assembly is dependent
upon the type of fuselage you are working
with. See photo 1.

If you are only going to make one, the hard-
wood carving will probablydo finebut, if you
will need another in the future, then now is
the time to make a mold of the mounting. 1
made a mold of my carved assembly so that I
won’t have to start from scratch the next time
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Photo 2 Threading bellcrank

Photo 3 Mounting & bellcrank

Photo 4 Excess screw removed
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Photo 5 Finished
assembly ts
mounted inside the

fin of the fuselage

Ny

I need one. Additionally, the
molded assembly should be stron-
ger than the hardwood assembly as
it is now a carbon-filled epoxy as-
sembly.

1 drilled both the carbon-filled ep-
oxy bellcrank that [ made earlier
and the new mounting assembly
using a #29 drill threaded witha 8-
32tapas shownin photo 2. Along
1" orso 8-32 screw fits perfectly. As
shown in photo 3, the 8-32 screw
makes a nice bearing for the
bellcrank. Any excess of the screw
should be removed, using a file or
hack saw, untilitissmooth asshown
in photo 4.

The finished assembly is ready to cpoxy into
the vertical fin of your fiberglass fusclage as
shown in photo 5. It works great. No more
sloppy control system to worry about. Next
month [ will share my methods on how to
constructa positive mount for yourstabilizer.

Dave’s Wood Products

Obechi Available in
Large Sheets

Please call (415) 462-0672
or send SASE to:
850 Concord Street
Pleasanton, CA 94566

» OUT OF THE ASHES ... INTo THE WINNER’S CIRCLE

PHOENIX

SPAN : 132

AREA : 1047 SQ. IN.
WEIGHT : 72 - 78 OZ.
AIRFOIL : 84081

WINGLOAD : 10 0Z./8Q. FT.

1 i

=

——

ASPECT RATIO : 18.7: 1

==

COMPETITION PRODUCTS
821 BIRDIE WAY
APOLLO BEACH, FL. 33572
813 845 8171

FOR ADDITIONAL INFORMATION SEND LSA'SE
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On The Wing
...by B?

A few months back we described an airfoil
specifically designed for F3B, the DU 86-
084/18. This month we take a look at a
section that should be suitable for thermal
duration events, the ASM-LRN-007. This
section was described in some detail in a
recent issue of the Journal of Aircraft ’.

Asisnow commonplace, the ASM-LRN-
007 is a computer designed section. The
computer program, by Mark Drela of
MIT, is the same used by Michael Selig
and John Donovan during the Princeton
wind tunnel] tests. Please note that the
ASM-LRN-007 has notbeen wind tunnel
or flight tested. With a computed C[./
CDproﬁle of up to 166 and a maximum
C10f1.5, however, itappears tobea very
high performancesection worthy of some
cxperimentation. The ASM-LRN-007 is
for conventional tailed aircraft.

The ASM-LRN-007 is the result of a
quest for an airfoil capable of high lift
with low drag within the Reynolds
number regime of 250,000 to 500,000,
with minimum laminar separation. The
condor and albatross both soar at the
lower end of this range; the condor as a
static soarer, the albatross as a dynamic
soarer. They were thus of great interest
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ASM-LRN-007
100.00  0.0000 0.00  0.0000
9750  0.6166 S0 0.4111
9500  1.1305 125 0.3597
90.00  2.5694 250 0.2055
85.00  4.0082 5.00 -0.0514
80.00 54471 750 0.0514
75.00 6.9887 10.00  0.1028
70.00 79137 15.00  0.0000
65.00  8.8900 20.00 -0.2055
60.00  9.5581 25.00 -0.3083
55.00 10.0206 30.00  0.0000
50.00 10.2775 35.00 0.2055
45.00 10.3803 4000  0.7194
40.00 10.3289 4500 1.0277
35.00 10.1233 50.00 1.3361
3000  9.5581 55.00 1.7472
25.00 89414 60.00 1.9527
2000  8.1706 65.00 2.1069
15.00 7.0915 70.00 22610
10.00 56526 7500 21583
750  4.8304 80.00 2.0555
500  3.8027 85.00 1.8499
250 24666 90.00 14388
1.25 15416 95.00 09250
S50 07194 9750 04111
0.00  0.0000 100.00  0.0000

to the investigators, and the ASM-LRN-
007 has several characteristics which re-
flect thisheritage; an undercut front lower
surfaceand relatively sharpleading edge,
an undercut trailing cdge (aftloading),
and a requirement for turbulation. Of
particular note is the thickness around
25% chord which gives good spar depth.
In fact, the ASM-LRN-007 is very similar
to abird-likeairfoil described previously
in RCSD2. The ASM-LRN-007 was do-
signed for a 16% flap capable of both
positive and negative deflection.
Theundercut front lower surfaceadds
additional positive lift and decreases the
airfoil’s pitching moment. This narrows
the low-drag bucket, but the benefits de-
rived arefelt tooutweigh this. Aftloading
is compatible with full chord laminar
flow on the lower surface during high
CL. Reducing the front lower surface
undercut and/or reducing the aft-load-
ing would result in a significantly lower
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Computed Performance, ASM-LRN-007
Flap Reynolds  Angle of Lift CrL/
Deflection Number Attack Coefficient  Cpprofile

-10 250,000 54 85 87
-10 500,000 5.4 85 125
-5 250,000 45 96 103
-5 500,000 6.8 1.20 142
0 250,000 6.0 .37 117
0 500,000 52 1.30 160
+5 250,000 55 1.50 120
+5 500,000 42 1.42 166

CL/CDprofile- The low-drag bucket, on
the other hand, is expanded through the
useof flaps. Laminar flow to 67% chord on
the upper surface is possible through the
use of a zig-zag turbulator strip. Unfortu-
nately, the actual location of the turbulator
is not given in the article. The implied lo-
cation is at about 70% chord. Moving the
turbulator on one wing at a time and
comparing flight performance (looking for
yaw and/or roll) could quickly lead to an
optimum position.

The chart was derived from the pub-
lished polars, the coordinates are as mea-
sured from an enlarged drawing.

An added note: Pfenninger and Vemuru
suggest that the zig-zag turbulator is more
effective than a two-dimensional “trip
strip” and can thus be made thinner, with
an accompanied drag reduction of signifi-
cant proportions. (Birds use a series of re-

versed “zig-zag” turbulators
ASM—-LRN-007 in that their wing feathers
form a scries of rounded

backward facing steps.) Even
more effective, however, is turbulation by
means of one or several rows of very small
suction holes. Pfenninger and Verumu
claim this method to havezerodrag, and in
some cases negative drag! This too might
be worthy of some additional experimenta-
tion, as the air volume which needs to be
moved is extremely small.

]I’fonninger, W. and Vemuruy, CS., “De-
sign of Low Reynolds Number Airfoils:
Part1”, Journal of Aircraft, Volume 27, March
1990, pp. 204-210.

2Cray,]., “Interesting Airfoil Information”,
RC Soaring Digest, July 1988, pp. 4-5.

Bill & Bunny
Kuhlman
P.O. Box 975
Olalla, WA
98359-0975

Mid Columbia Cup
SLOPE SOARERS RACE

May 24 - 26, 1991, Richland, Washington

December 1990

Min. $2000 Cash Purse, Trophies & Prizes
Entry Fee: $80 U.S. -- Pre-registration Required
Limited To First 50 Applicants
Tri City Soarers, Rt. 4 Box 9544,
W. Richland, WA 99352
John (509) 627-2603
Wil (509) 627-5224
Roy (509) 525-7066
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Winch Line

[T
[

...by Gordon Jones

Choosing the Right Servo

I recently sat down and looked at what I
wanted to build next and exactly where
I was going as far as aircraft were con-
cerned. The basic parameters were to
come up with two open class shipsand at
least one two meter bird for the coming
year. The choiceof aircraft wasrelatively
easy, as | already had some things in
mind that I wanted to try (an SD7032
airfoil and flaps). Well this was all well
and good until I started looking at my
inventory of servos. I cameto the realiza-
tion that the current inventory was not
going to work very well in the wings for
flaps and ailerons; they werealltoolarge.
Already owning four micros, [ knew that
[ would need at least eight more to com-
plete the wings for these projects. So, I
started looking at what was available
withaneyetowardssize/torque/weight.

Ibegan by pulling outallthebrochures
and advertisements that I had on hand
and going through all the model maga-
zines that contained radio and servo ads.
I made a list of the manufacturer, the
servo size, available torque, and weight
foreachtypeofservo. Theaccumulation
of data was based on the manufacturers
advertisementsand phonecallsto obtain
information. I compiled a chart with the
available data for comparison purposes
so I could look at each and gauge the
merits and drawbacks of each type of
servo. This worked extremely well and
some surprising information was gained
through this process.

This process was based on what the
average modeler does to reach such a
purchase decision. Iam somewhat dubi-
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ous about some of the stated torque values
and some sizes don’t seem quite right. [
think that ACE, for instance, understates
their torque specifications, and the size for
the Royal Micro didn’t seem to fit. 1 was
surprised to find a couple of small servos
that have an application in the HLG arena
and workquite well forthisclassofairplane.

I also asked other modelers about their
opinions on various servos just to add to
the paper data I had accumulated. Most
were inclined to favor a particular brand
for a variety of reasons. These reasons
boiled down to either it was the brand of
radio they were using, or it was the one
they had heard themost about in magazine
articles. Size was the overriding factor in
most choices. Torque (or power) did not,
in most cases, have any effect on their
decision, while servo costdid play a partin
about50% of themodeler’s selections. Most
were very pleased with their selection and
the only negative comment concerned
plastic gears and that applied to most ser-
vos. I can understand this feeling, as do
some manufacturers that are now coming
out with metal gear options, or that are
including metal gears in their production
models.

The chart depicts the information gath-
ered. While it does notincludeevery servo
manufactured, it does list the ones that
have sailplane aileron/flap application. 1
did not look at the servos available from
the Europeanimporters dueto theexpense
and general availability.

What does this all mean? Well, if youare
looking foraservo or servosfora particular
application then you have a guide of most
of the servosavailable in onespot tolook at
and comparesize, torque, etc. Youcanalso
search the advertisements to find the best
price once you have made a decision on
what you need and further cull the field.
There are many different ways to look at
this whole process; some will opt for the
latest and greatest, and some will look at
price. There are many options and this list
will make the task a little easier.
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Ace

Airtronic

Cannon

Futaba

JR

RCD

Roval

Thunder
Tiger

* metal gears

Servo Listing

Bantam Midget
1.125x.75x1.43
18 0z/in

loz

94401
1.22x.59x1.22
330z/in

95 o0z

CE-9C

96 x .45x1.07
18 0z/in
430z

S$33/133 Micro
1.06 x 50x1.22
278 0z/in

6oz

307

1.14x 49x 1.37
28 0z/in

71loz

3035 **
1.2.x.51x1.10
416 0z/in
880z

Apollo 20
12x.54x1.2
20 0oz/in
950z

Mini
15x.62x1.21
27 oz/in
110z

Mini
155x 48x1.2

30.6 0z/in
loz

** Dual Ball Bearing

WE S-95M
1.2x .60xx1.3
28 0z/in
67 oz

94141 *

1.37 x .60 x 1.27
450z/in

loz

CE-15
1.15x.75x 1.50
26 0z/in

90 oz

S135 Mini *
1.21x .62x1.18
36.1 0z/in

62 0z

311 *

1.14x 49 x1.37
30 0z/in

78 oz

321
1.2.x.51x1.10
3190z/in
860z

Apollo 10
148x .8x1.6
40 0z/in
1550z

Micro

143 x .68x1.43
3350z/in
Yoz

Standard
1.65x.81x1.44
34.75 0z/in

140z

Gordon Jones
214 Sunflower Drive
Garland, Texas 75041
(214) 840-8116
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Magic
A Radical Departure

Jrom the Ordinary
...by Frank Weston

MAGIC is an Unlimited class sailplane
which was designed and drafted entirely by
means of CADD and performance
optimization software using data from
recent Princeton and European wind
tunnel tests.

MAGIC makes well-considered use of
the latest composite materials and em-
ploys unique design and construction
techniques. It is available as a finished
plane, orcanbeassembled froma variety
of kit options or
from plans.

The new ideas
and methods em-
ployed in MAGIC
have resulted in
breakthrough per-
formance which
hasbeen verified by
competition re-
sults. MAGIC is
radically different
from the run-of-
the-mill contest
ships in most con-
struction methods
and  materials.
Some of MAGIC’s features include:
Accurate, High-performance Airfoils
MAGIC wings and tail surfaces are a
vacuum-bagged composite of epoxied-
glass cloth over 1.5# density extruded
styrene foam. Color is imparted to the
finished surfaces by means of a white
pigment added to the epoxy used in the
lay-up. Surfaces have a mirror perfect
finish right from the bag and require
little sanding and no painting. Labor to
complete these wings is about 1/3 that
required for a balsa sheeted foam wing.
The completed wings are capable of a
pedal-to-the-metal launch and zoom in
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the strongest winds. The wings return
launch energy efficiently and weigh
about 14 oz. each.

The FX60-100 airfoil with turbulation
which MAGIC uses is a great performer,
the best by far in Princeton and Euro-
pean tests (better than tripped E-214,
SD70320r SD7037). Because of thin trail-
ing edges and undercamber the FX60-
100 is not easily constructed with consis-
tent accuracy by any method other than
that employed by Weston Aerodesign
and originally used in the TERMINA-
TOR. Because of the difficulty involved
in construction of this airfoil, it is not
used (to the best of our knowledge) by
any other kit makers.

Quality Kit
Components
No compromises
are made in
MAGIC kit ma-
terials. Foam
used is 1.5# den-
sity extruded
styrene, NOT the
expanded bead
polystyrene
found in beer
coolers and most
other kits. This
foamisrelatively
incompressible,
sandable, and a
light gray in color. Spruce spar caps are
kiln dried aircraft grade Sitka Spruce
which conforms to MIL-5-6073 and gov-
ernment spec AN-W-2. There is no finer
orstronger spruceavailable. The MAGIC
wing rod is a special alloy with a hard-
ness of greater than 44 on the Rockwell C
scale. This steel is intended for use as
guide rod for large-scale molding opera-
tions, and has extremely high yield and
tensilestrengths. Kevlar-49 with strength
three times that of an equivalent weight
of E-glass is used in the fuselage and
spars. Kevlar is the major structural
component of the fuselage, not just rein-
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forcement. Control cables are vinyl clad
braided Kevlar which absolutely will not
stretch or fatigue. Spars area composite
structure of carbon fiber, Kevlar, Sitka
Spruce, and select balsa, assembled with
three types of adhesive, each adhesive
most suited to the bond combination.
The epoxy resin used in kit fuselage con-
struction is the same high strength, heat
cured resin used in the construction of
canards and fins of high performance
military jets. Even the plywood servo
trays and bulkheads are exceptional.
They are constructed entirely of Finnish
Birch aircraft plywood which meets Ger-
man Lloyd spec GL-2.

Composite Construction Which
Can be Scratch-built
Unique fuselage and wing construction
methods used make it possible to build
MAGIC, including the Kevlar/glass fu-

selage, from plans.

Durability
The Kevlar/glass seamless fuselage is
both light and extremely impact resis-

tant. Critical areas are carefully rein-
forced. Easily replaced “sacrificial”
pieces make it possible to repair severe
damage quickly. A sheared stabilator or
tail boom can be repaired in minutes in
the field.

High Strength-to-Weight
There are no flat surfaces on the MAGIC
fuselage. Structural rigidity comes not
only from the Kevlar-glass lay-up, but
from theshape of the structureitself. Flat
surfaces tend to oil-can and must be built
far heavierthana curved surfaceinorder
to yield the same stiffness. The MAGIC
fuselage is laid up in two parts, the for-
ward section on a male plug, and the aft
section, which is a perfect monocoque
structure, is laid up around rolled Mylar.
The only seam on the fuselage is on the
bottom forward third, under the servo
tray. Refinement of lay-up schedule,and
materials has yielded a very light and
strong fuselage. Unfinished fuselage
weight is about 5 oz. MAGIC ready for
painting and radio installation weighs 3

3

29

28

Intrepretotion: In still sir, MAGIC
Floots 107 longer or covers (4
SE?UTd then Windsong.__RAGIC flostse
tne d_i1nt 2@kt head
(-3 1]
Eg;ﬁrrr&n"l%z CehacYhas FACCON 520
& RAGIC con be ref lexe
7 erformence gains. om
O dcta on Princeton end gtuttgart test
(-}

PERFORMANCE COMPARISON
AAGIC AT NOAINAL PARAMETERS
FALCON AT 68 0Z
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7. more
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. ERECON 585 27 more ground

Meking | Bikts ground
Al ?C :omes
urther~ thon unreF}exgd tndsong.
or additions
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a.

ST .
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l | | I | I |
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Ibs. and is significantly
stronger and stiffer than
typical Unlimiteds.

Performance Is First

Priority

Typical glass kit fuselages
(MAGICisnottypical)are
laid up in a female mold
and consist of two layers
of 6 oz glass. These fuse-
lages use only two lami-
nate layers because using
fewer layers saves time.

They use glass because glass is about 10
times cheaper than Kevlar and is easier
to work with, again saving time and
money. Female molds are used because
they impart a nice cosmetic finish and
are well suited to mass production;
however, female molds require that the
fuselage be made in two halfs and joined
downthe centerline. This centerlinejoint
is a serious weak point and a source of
additional, un-needed weight.

The MAGIC fuselage is constructed
with performance as first priority. None
oftheabovecompromisesto performance
is made.

The MAGIC lay-up consists of five
layers of different weights and weaves of
Kevlarand glass, eachlaminatetype spe-
cifically selected for the job it willdo. As
noted above there is no centerline seam
and the fuselageislaid up around a male
plug. The amount of work required to
get a cosietically satisfactory finish is
much greater, but the end product is
stronger, stiffer, and about three times
lighter.

Alignment Problems Eliminated
Unique construction methods make is
easytobuild a perfectly aligned airplane.
Wing and fin alignment is usually so
good that no errors can be measured or
visually detected.

Separate glass-epoxy wing root mold-
ingsareprovided. Wingsarefirstaligned
to the fuselage. Then, the moldings are
aligned to the wings, and then the whole
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wing/molding assembly is joined to the
fuselage for a perfect fit between wing
and wing root. The vertical fin is joined
to the fuselage after the wings are at-
tached. The alignment between wings,
fuselage and fins is adjustable and cor-
rectableat eachassembly step. Theresult
is a perfectly “square” airplane.

Simplicity
Exclusive of radio gear, there are ap-
proximately 60 separate parts to be joined
together in the construction of MAGIC,
including glass layersas parts. Compare
this to over 250 for one of the most popu-
lar Unlimited kits. Fewer parts mean less
construction time, less weight, and
greater reliability.

Clean Lines
Canopies are a pain. A tremendous
amount of labor goes into fitting and
fairing, and there is no clean, reliable
locking mechanism. Noseconesareclean
and require little fairing, but they are
generally a weak point in the fuselage
structureand detract from scale-likelines.
MAGIC uses a fuselage strong enough to
accept a canopy, but with a slideon nose
cone that retains the lines of the design.
Since the fuselage has the structural
strength, the nose cone can be laid up
with very light glass, and weighs less
than an equivalent canopy.

Simple Rigging

Elevator and rudder are controlled by
means of Kevlar cable linkage with no
bell-cranks or control horns or screws
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and mounting hardware. There are no
moving parts other than the cables and
the surfaces themselves. These linkages
are extremely light, and save all the
weight in the most important place - aft
of the CG. There are no external horns,
clevises or connectors.

Little Balsa, Low Cost
Except for the servo tray, two bulkheads,
and the wing spars, no wood is used in
MAGIC construction. There is no balsa
sheeting. Intimes of high priced and low
quality wood, this is a serious consider-
ation for scratch-builders. Cost of raw
materials for construction of MAGIC
from scratch is less than $100, and as
indicated above, only the best materials
are used.

Competition History
MAGIC’s competition history is amaz-
ing. Thefirst MAGIC flew in competition
at the Daniel Boone Classic open soaring
contest in Reading, PA on July 14, 1990.
This event took place five days after its
maiden flight. MAGIC won first overall
in this major contest (two days, approxi-
mately 75 flyers). MAGIC flew in its
second open contest on August 4, 1990,
again taking first overall in another ma-
jor contest. On MAGIC’s next outing she
finished second, not competing in the
second day of a two day contest.

Two MAGIC’s flew in the last and
biggest East Coast competition of the
1990 season, the CASA Open/LSF Inter-
national Championships. On day one,
MAGIC finished first and fourth, Over-
all, MAGIC designs finished third and
fourthof 104 entrants. MAGIC number 2
was flown in this contest by a pilot with
zero hours experience flying MAGIC
prior to his first actual contest flight.

What Others are Saying
“MAGIC is by far the best thermal ship
outtheretoday.” -Josh Glaab, manytime
winner of the Eastern Soaring League’s
overall championship, Aerospace engi-
neer, NASA employee and owner of
MAGIC number 2.
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“It was my idea!” - Jack Cash, nuclear
engineer (they let this guy into reactor
rooms) who is now scratch building two
MAGICs.

“Buy one, I need the work.” - Frank
Weston, designer, Aerospace engineer,
ex-Navy pilot, and owner of MAGIC
one.

“Please deliver my MAGIC by mid-Oc-
tober.” - Bob Champine, rocket plane test
pilot and the World’s only LSF level 10.

Frank Weston
Weston Aerodesign
944 Placid Court
Arnold, MD 21012
(301) 757-5199

The
Weston Aerodesign
Catalog

...by Frank Weston

The Weston Aerodesign catalog is a seri-
ous attempt to provide the composite
builder with one source for all hard-to-
find materials and tools required todo a
first rate construction job. The products
offered are those we have used and found
to be the best. Nothing is listed just
because we think it will sell. Items found
their way into the catalog because we
used them in our kit construction, liked
them and bought them in large enough
quantities (in most cases direct from the
factory or mill) to get significant price
breaks. If you use a tool or material that
we don’t have listed, and you think ev-
eryone should know about it, give us a
call. If wetryitand like it, we'll getitand
offer it. (Hopefully, at a very low price.)
Ifyou find something cheaperelsewhere,
buy it, but then give us a call and let us
know. Weston Aerodesign hasorcanget
on short notice many items not listed in
thecatalog. If youcan’t find it elsewhere,

give us a call. E\
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Believing
In
Magic
...by Martin Simons

On my journey through the USA earlier
this year I was delighted to meet Frank
Weston at a club flying meeting one
evening in Maryland. He showed me two
of his sailplanes, the 2 metre span Sam I
and the Magic.

Both were impressive in appearanceand
flight. Impressive in another way was
thebrochure Frank pressed intomy hand,
describing in greatdetail the construction
methodsand materialshehasused. There
is enough, in this folder, for anyone to
build the sailplane from scratch.

Magic exemplifies nearly all the aero-
dynamic features that will be required in
future for success in International F3J
class competitions and world champi-
onships. Itis a development of a previ-
ous design, the Terminator, which was
larger, with a higher aspect ratio. This
produced an outstanding soaring per-
formance. Frank’scomputed predictions,
infact, sonearly matchmyowndescribed
in articles for RCSD, that we both won-
dered if one of us had obtained access to
the other’s results. This, of course, is not
so. Standard methods of computing
sailplane performance will produce
similar figures.

Computational methods have their
limitations, especially since we are de-
pendentonwind tunnel test results which
are, themselves, always subject to errors
of various kinds. The sailplane has to be
tested in practice,and manyfactors which
remain, and probablyalways will remain,
incalculable, come into the final reckon-
ing. Amongthesearethepilot’s personal
preferences and circumstances. Frank
admits, for example, that his choice of
wing profile was partly influenced by
the aesthetic appeal of the FX 60-100.
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Perhaps he also responded to the chal-
lenge of building an accurate wing with
such a thin, cusped trailing edge. If
thermals on the east coast of the USA are
weaker than in the west, the FX profile
may be right for the locality. It would
never-the-less beinteresting for someone
tobuild a version ofone of Frank’sdesigns
with less cambered profiles. This might
not affect the model’s climbing ability
noticeably, but would improve its fast
glide between thermals. Flaps could be
drooped slightly to overcome any lack of
ability to use the weakest lift, and for
launching.

Frank also, like the rest of us, has to
consider his workshop space and the
sizeofhis car. TheTerminatorisaboutas
large as most of us would want to carry
around, though still smaller than some
European sailplanes that are commonly
flown in competitions.

The Terminator turned out tobea little
too hot. The longitudinal stability mar-
gin was slightly too small which, com-
bined with the high aspect ratio, pro-
duced a model which required careful
handling. With any efficient sailplane,
speed increases very rapidly inashallow
dive. The natural phugoid motion, nose
up, nose down, nose up, nose down,
associated with the model’s stable re-
sponses to small disturbances, can easily
be exaggerated by the pilot’s delayed
reactions to become a full scale PIO, or
pilot-induced-oscillation. The more ef-
ficient the sailplane, the more likely this
is to happen. In addition, landing the 4
metre (160 inch) Terminator proved
tricky.

The Magic represented the next step.
In competitions, it is most important to
have a stable sailplane that handles eas-
ily, enabling the pilot to concentrate on
finding and using lift and landing safely,
rather than having to worry constantly
about control and trim.

TheMagicsatisfies theserequirements
with its smaller span and lower aspect
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ratio. The performance is a good com-
promise, the sailplane is easier and
pleasanter to fly and, incidentally, re-
quires less space in the workshop and
the car. That it has come out right is
confirmed by the impressive list of
competition wins that Frank Weston can
point to.

In Britain, where the F3J class has been
in operation now for some fifteen years,
models are tending larger and heavier,
but it is still unusual to see a model with
aileronsand flaps. Most of thecontestants
still rely on rudder and elevator only,
with very powerful airbrakesorspoilers.
However, as the models increase in size
and weight, uptoand exceeding170inch
span sometimes, ailerons become more
desirable and flaps can be of great assis-
tance in adapting the wing to different
conditions. Even with hand towline
launching, whichisthe F3] rule, flaps can
be of great value to assist the climb to
maximum line length. Magic is, in this
respect, well up with the field and would
be competitive.

What is in the long run probably more
important, is Frank’s very ingenious use
of modern materials and imaginative
construction methods. I will not attempt
to describe these in detail but it is worth
mentioning here the very clever idea of
using a rolled mylar tube as a mandrel
for making a tapered FRP tail boom. I
have myself, for years, used a standard
billiard cue for this, and for rolling balsa
or plywood tail booms, but the size and
shape of the resulting tail cone is con-
strained by the dimensions of the man-
drel. The mylar roll method is much
superior, enabling the boom to be of any
desired length and cross sectional di-
ameter. I shall copy this and I am sure
many others will do the same.

If Frank Weston puts kits on the gen-
eral market, he will have plenty of cus-
tomers. What he has already done,
generously,istomakehisideasavailable
to everyone and he will inevitably have
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many imitators. If he wishes to keep in
front of the opposition, this conjuror will
soon have to pull something even better
out of the hat. It won’t be easy!

Martin Simons
13 Loch Street
Stepney
South Australia 5069

A Problem &
Solution
...from Frank Weston

The progressive modeler wants to
build using thelatestin composite
construction techniques and ma-
terials, but doesn’t know what
tools and materials to use, where
to find them, or how to use them.
He lacks experience in vacuum
bagging and epoxy molding, and
doesn’t want to waste a lot of time
and money learning.

Weston Aerodesign is offering a
one day seminar on composite
constructionabsolutely FREE with
the purchase of any Weston
Aerodesign plan setorkitbetween
now and December 15, 1990. The
seminar will cover molding fuse-
lagesand small parts, foam cutting,
vacuum bagging, tools, materials,
and suppliers, design consider-
ations and more. The seminars
will be held weekends between
now and March 1, 1991. Call (301)
757-5199 24 hours, or write to 944
Placid Court, Arnold, MD 21012
to reserve your position. Semi-
nars will be held in the spacious
new facilities of Weston
Aerodesign Laboratories in
Arnold, MD. Maximum occu-
pancy is 5 persons.
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3-View
Insanity

...by Gene Cope
While looking through a book or a magazine,
you find that aircraft you have always
wanted to build, but have never found a kit
for. The only option is to build it from a 3-
view.

One contemplating building from a 3-
view should consult a fellow modeler for
a second opinion, as to the sanity of the
builder. Building from a 3-view should
not betaken lightly, as mental and marital
stress can occur at any stage of the proce-
dure.

After all of the options are used up and
you decide to build from a 3-view, you
will be able to find some excellent equip-
ment out there that will help. some of the
common tools of the trade are: an
architect’s rule, a calculator, plain white
shelving paper on a roll, a lot of pencils
and an eraser. Above all, the most useful
item is alaser copier. Tostart, take your 3-
view toa copier servicethat canenlargeor
reduce your 3-view to one of the scales on
your rule. I have had some strange looks
from the operators of those expensive
copiers. The onel went to had a new color
laser copierthatcould increase ordecrease
by one-tenth of an inch. Itook in my 3-
view and said I needed it enlarged so that
the wingspan equals 43 feet 9 inches on
my rule. She looked at me as if to say,
“You want what?”, but took my small 3" X
51/2"3-view and enlarged it to legal size
in only 20 sheets of paper. Theresultisa
3-view that can be readily scaled for
building. The better the copier, the better
the 3-view clarity. I have, in the past,
enlarged a small section of a 3-view to
actual size for detailing canopies, ribs,
and markings, and fordecreasinginsignias
to the appropriate size for my pilots.

Shelving paper can now be spread out
on a table or the floor and, with calculator
in hand, use the rule and 3-view to draw
your fuselage, wing, etc. Now that you
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haveit all drawn out, you can change your
mind and not regret it later. If you are still
willing to build the aircraft, the next step is
to lay out the airfoils for the wing and stab.
A computer program or generated airfoil
helps, but a trip back to the copier service is
in order to reproduce the airfoil for the
templates. This can now beused for cutting
foam cores or wood ribs. Wings made out
of foam make the task easier but, if you
build from ribs, double stack the ribs to
give a better transition between tapers. If
youdon’t have the capability to cut or have
wing cores cut in your area, there are
reputable companies that will cut your cores
for you. All you need is the chord dimen-
sions and airfoil or you can send in your
own airfoil design. It really beats ribs un-
lessit’sa vintageship that had fabric wings.
(It's going to be a long time before I build
one of them.) Foam won’t work and the
ribs are the only way to go.

The fuselage can be made from wood,
foam and glass, or a combination of both.
Your work is far from over, as all sparring,
controlling and structural stressing must
still be determined. You haven’t taken on
this task as a first? You have built one or
more aircraft? If so, sparring and controls
won't be that difficult. The stress factor I
have always overdone, increasing the
weight of the plane. Some help from other
buildersand articles havehelped. Toreduce
thestress factorand still maintain structural
integrity, don’t overbuild.

It also helps to have pictures or, even
better, checktheaircraftat theairport where
you can get hands-on information. It also
helps to have friends that can support you
when you need it. There are times when
two hands and ten toes are just not enough.
If you survive the down times, when the
aircraft has depressed you into just about
quitting, you will have, in time, the aircraft
you have always wanted to fly and the
time, money, and stress you have put in is
justified by the flying of your ship.

Gene Cope
109 North 42nd Ave.
Yakima, WA 98908
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THE PWS 101 IN

QUARTER SCALE

(Model designed, built and flown by
Martin Simons)
© Copyright by Martin Simons
All Rights Reserved

A prize winner

The model described in this article won
two competitions within a month of its
first flight. The first success came at the
Scale Sailplane Soaring Championship
held at Waikerie in South Australia in
April 1990. This contest, at which nearly
fifty scale sailplanes were
present, involved both
static scale judging and
soaring from winch
launches. To wintheover-
all championship in the
vintage class, the model
had to prove itself a faith-
ful representation of the
1937 full-sized prototype,
and also a good thermal
soaring sailplane. This it
did, winning the static
judging outright and
placing a close second in
the soaring, against an
excellent Olympia 2b by
Rob Goldman.

The second award came a fortnight
later at the Constellation Club’s Scale
Competition held north of Adelaide. Only
three sailplanes appeared among alarge
entry of powered scalemodels. The com-
petition was keen but the four judges
were unanimous in awarding the trophy
to the PWS 101. Only models which flew
were eligible for judging in the static
park, although there were no points for
soaring. Again from winch launches, the
PWS demonstrated its capabilities in the
air impressively. I suspect the judges at
this competition had never scen any-
thing quite like this sailplane before and
were overwhelmed by its beauty.

Page 16

The PWS 101 also makes an excellent
slopesoarer, providing some help can be
found if hand launching. In a stiff breeze
ona hilltop, one person is needed to hold
the fuselage and another to steady the
wing tip. The pilot thus cannot manage
alone. It is actually very easy to operate
alone witha winchand will take off from
the ground. This can be done, with a
short line, for hillsoaring as well as
thermalling from flat ground.

I cannot guarantee first prizes for oth-
ers, but anyone completing the model
can be assured of exciting a good deal of
interest wherever it appears, and will

find it extremely pleasing to fly.
Origins

The Podlasian Aeroplane Factory,
Podlaska Wytwdérnia Samolotéw or
P.W.S,, had long experience of powered
aircraftdesignand production whenthey
decided, in 1936, to produce sailplanes.
The designer of their first motorless air-
craft, the PWS 101, was Waclaw
Czerwinski. The prototype, carrying the
registration SP - 1005, flew first in the
spring of 1937 and, together with the
second example of the type, SP -1006,
competed at the first International Soar-
ing Championships at the Wasserkuppe
in Germany in July that year. In SP-1006
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the pilot Mynarski was one of three com-
petitors on the same day achieving the
best distance of the meeting, 351 km to
Hamburg.(Theothertwo werethe Reiher
flown by Hanna Reitsch and the Fafnir 2
flown by Heini Dittmar.) Launches were
all by bungee from the top of the
Wasserkuppe.

Of outstandingly gracefulappearance,
the PWS 101 showed itself the equal in
performance of the best German sail-
planes of thetime, hardly surpassed even
by the very costly DFS Reiher prototype.

Further production continued at the
Biala Podlaska factory and great suc-
cesses followed. Tadeusz Géra was
awarded the Lilienthal medal for his
national record distance flight of 577.8
km (358.95 miles), which he achieved in
May 1938. This was judged by the inter-
national jury to have been the outstand-
ing soaring flight in the world for that
year. PWS 101 sailplanes dominated the
Polish National Championships in 1937
and 38, and in the ISTUS Internationals
at Lwow in May 1939, with pilots
Plenkiewicz and Géra, PWS 101s placed
first and second.

During the Second World War all but
two Polish sailplanes were destroyed or
looted and no example of the PWS 101
survived. In 1939 Czerwinski had es-
caped from Poland and went to Canada
where, after working for many years in
the aircraft industry, he now lives in
retirement. Unfortunately he was unable
to take any of his drawings or records
with him but an article written by him in
the journal Aeronautics, July 1947, pro-
vided much useful background infor-
mation for the model.

The model plan, on scaleof 1 : 4, relied
atfirstonthedrawing by AndrejGlassin
his book Polskie Konstrukcje Lotnice
1893 - 1939, This was also the basis of my
own drawing in the book, The World's
Vintage Sailplanes, published in 1986.
These and other references for colour
and markings arelisted at theend of this
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article. Construction of the model was
well advanced when Andrej Glass dis-
covered, in Poland, an original
manufacturer’s drawing which showed
several inaccuracies in his previous out-
line, especially the dihedral and the
planform of theouter wings and ailerons.
Fortunately only minor errors were evi-
dent in the parts of the model that had
been completed but the wings and wing
roots had tobere-designed and modified.

A new set of plans havebeen drawn to
incorporate the more accurate informa-
tion. Sharp eyed readers will notice some
differences between the model portrayed
inthe photographsillustrating thisarticle,
and the revised plans now made avail-
able. These alterations will make no dif-
ference to the flying performance of the
PWS 101. Models built to the new plans
will be superior to the prototype in ac-
curacy.

The wing sections used on the model
are authentic: Géttingen 549 thickened
to 16% at the root, tapering to G6 549
proper at the gull bend, and thence to an
8% thick G6 549 at the tips, with 6 de-
grees of washout as on the original sail-
plane. Modellers are advised to stick
closely to the plans since tip stalling and
control difficulties at low speeds are al-
most certain if the intentional twist in the
wing is not built in. As drawn, however,
and with thebalance point inthe position
indicated, the PWS is very stable and yet
highly responsive to controls.

The divided ailerons are slotted, also
as on the original (See plans).

The airbrakes on the model are also
authentic, with the lower surface paddle
hinged at the rear so that when open it
scoopsairinand causesit to passupwards
through the wing to emerge behind the
upper paddle. Despite their small area,
the brakes are quite effective because of
this scooping effect.

Othersketches from AndrejGlass show
someofthedetailsincluded onthemodel,
notably navigation lights on the wing
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tips and fin, the hand holds at the wing
tipsand wing roots. No reliable details of
the instrumentation areavailable but the
panelinthemodelisbased onan Askania
Instrument Company’s ad vertisement of
appropriate date. Many thanks are due
to Andrej Glass for his information, and
also to Jercy Cynk who also provided
photographs and sketches.
Construction

Thisisalargeand elaborate model which
should not be undertaken without care-
ful consideration. The structure follows
thefull-sized aircraftasclosely as possible
and there are not many short cuts. Al-
though there is nothing particularly dif-
ficult about building any large model,
there is, as many people have remarked
before, a lot of work to be done. The
builder will need to dedicate a consid-
erable time to the project and maintain a
good standard of workmanship through
to the end. The result, however, is very
rewarding indeed.

Fuselage
Thereareseveral different waysofbuild-
ing a large, streamlined fuselage and
experienced modellers may wish to fol-
lowadifferent system from that described
here. The method suggested is basically
the same as that recommended by Cliff
Charlesworth (See Radio Modeller for
February1989.) 1did try asmall variation
of this, but if building the model again
would revert to Cliff's method, which
allows more margin for small errors.

Photograph 1 shows the fuselage
formers, keels and cross pieces cut from
plywood of appropriate thicknesses. Each
former is in two identical halves. If two
piecesof plywood aretemporarily tacked
together, the two halves of a former may
be cut simultaneously with a band saw
or powered fret saw.

Whenever possiblelliketocheck parts
forfitting before beginning to gluethings
together. Photograph 2 shows how the
main formers, the cross pieces and the
wing root ribs can be checked for fit.
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Clothes pegs, elastic bands, bulldog clips
etc. may be used to hold them in place.
Any errors can be corrected easily at this
stage.(On this photograph can be seen the
original wing joiner system | intended to
use, with two rectangular brass tubes set
intothe main fuselage frame, one vertically
above the other. When the new drawing
arrived from Poland this idea could no
longer be used because the dihedral angle
ofthe wings had tobealtered considerably.
A difficult reconstruction job had to be
done, butifthebuilder follows the revised
plan this will not occur.)

In photograph 3 the half frames on one
side of the fuselage are shown assembled
on the central keel. The keel members,
sprucestripsand plywood pieces, together
with the fin leading and rear edge, are
pinned down over the plan on the flat
building board, then each former is glued
in place, checking for squareness. The
spruce keel members havetobend slightly
in the vertical plane, which may be
achieved by steaming or, which I find
easier, each strip may be laminated from
two half sized pieces glued together edge
to edge as they are positioned on the plan.
Themainlongeronsand fin sparare glued
into the appropriate slots.

The half fuselage is then completed by
skinning with 0.4 mm plywood. To give
glueing area and reinforcement at each
former for the skin, Cliff Charlesworth
suggests gluing a ring of balsa wood about
6 mm wide on the face and rear of each
former, sanding down to conform to the
fuselage shape. This is probably the best
method and [ used it on thekeel members.
On the formers, as photograph 4 shows,
used instead strips of the same thin ply-
wood. This also worked quite well but the
plywood strips have a tendency to skew
slightly out of line, making it more diffi-
cult to achieve an accurate fit.

After the formers have been given their
balsawood edgings and trued up where
necessary, the skin is applied in a series of
half rings, as shown. It is of course im-
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Photo 1 Fuselage
formers, keels &
crossbraces cut
out.

Photo 2 Trial
assembly of
central
formers and
root ribs.

/ ‘,

Photo 3  Half
formers
assembled on "“"M/V'» T Y
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Photo 4
Skinning the
half fuselage.

Photo 5 Other
half formers
glued in place,
longerons added.

! Photo 6 Cross
pieces in
between main
formers.
Cockpit
coaming
added.
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Photo 7
Installation of
servos for
rudder and
elevator, with
push rods.

Photo 8 One
method of
driving
elevator and
rudder.

Photo 9
Fuselage
skinned, filled
low spots with
microballons.
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portant at this stage to ensure that the
building board is truly flat and that the
keel members do remain firmly in con-
tact withit. Thethin plywood skinis very
easy to lay down on the curved formers
but will need to be pinned firmly at the
keel. Paper patterns are used where any
of the ply rings needstobecut toa special
shape, whichis required particularly near
the nose of the model.

Photo 5 shows the half fuselage shell
completed, including the skinning of the
fin and the rudder (which is a straight-
forward balsa job) in place to check for
fit. The other half formers are added, and
the longerons. At this stage it is impor-
tant to check repeatedly for alignment.
The plywood half shell will not move
bow in the longitudinal sense but it can
readily be twisted.

Thetailplane mounting plate, with the
captive nuts very firmly cemented and
locked in place, is added now and this,
too, checked for alignment and
squareness with the fin. It would actu-
ally be possible to correct small errors in
the tailplane mounting by putting
washers on the hold-down bolts, but this
should not be necessary. (It is done with
full-sized aircraft sometimes.)

The fuselage cross braces areadded as
shown in photograph 6 between the
formers. These not only stiffen the fuse-
lageagainst shocks coming from the wing
roots, but also guarantee correct align-
ment of the main framework - providing
thecrossbracesthemselvesareaccurately
cut.

At this stage the cockpit coaming,
which can be laminated from narrow
strips of 0.4mm plywood, may beadded,
and, as shown in photographs 7 and 8,
the control drives, bell cranks and servos
can all be fitted and checked for correct
operation. The exact location of the ser-
vos and radio gear may be varied and
will partly depend on how much detail is
required in the cockpit. It is recom-
mended, in any case, that a large battery
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should be used to provide ample capac-
ity todriveatleast seven servos. This will
beespecially important for long duration
slope soaring flights. The extra weight in
the nose will help with correct position-
ing of the balance point.

The builder has a choice of elevator
drives. The air loads on an elevator of
this size are quite large at high airspeeds,
so a single standard servo will tend to be
overloaded. Either divide the elevator
into two and drive each haif (synchro-
nously) with its own servo, or invest in a
single larger, more powerful servo and
keep the elevator in one piece. Either
method will be satisfactory. (Therudder
too, might do with amore powerful servo,
although I have not had trouble in flight
with an ordinary one.)

The elevator linkage shown in photo 8
works well. The plan suggests a slightly
different layout which will also work,
perhaps with a little less friction and
permitting easier adjustment of the con-

trolthrows. [ used all steel driving cables

of the heavyweight, Bowden type, ex-
cept for the rudder, which has a closed
loop system with heavier cables than
would be used on a small model. The
inspection panel shown in a convenient
place on the plans may be used as it was
ontheoriginalaircraft, tocheckand adjust
the elevator drive when necessary.

Photo9 showsthe fuselagecompletely
skinned, the root ribs added and faired
with microballoons to give a smooth
form. Notethat wooden sailplanesrarely
did exhibit a perfectly smooth skin, since
dryingoutand shrinkage soon produced
waves and small hollows.

Cockpit canopy

The original PWS 101 canopy was not
moulded in one piece. The techniques
for making large transparent plastic
mouldings were only just beginning to
be developed in 1937. The usual tech-
nique for sailplanes at the time was to
build a light framework of laminated
wooden hoops, or thin tubular steel, to
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take a number of separate panels of
transparent plastic. Probably the PWS
101 used a wooden frame but this is not
known for sure. Each separate trans-
parent panel was gently curved in three
dimensions by being heated and pressed
over a form, so that when these were
drilled and screwed or riveted into place
the over-allaerodynamic shape was very
close to perfection. The joints between
the panels were then sealed on the out-
side, in this aircraft, by strips of alumi-
nium, giving the canopy the appearance
shown in the photographs. On SP-1005
the external aluminium strips were also
added to the windows behind the cock-
pit but not on the other aircraft.

The basic shape of the canopy is actu-
ally very simple
and for the model
I was able to find,
in a dealer’s col-
lection,amoulded
canopy intended
for a large pow-
ered model which,
after cutting
down, fitted ex-
actly. The frame
was built up like
the original by
laminating nu-
merous strips of
0.4 mm plywood. |
The cut down k
canopy was then
glued to this, and
thealuminium strips were cut from ordi-
nary kitchen foil and stuck on theoutside.

Thelarge venturi was turned in wood
as a short double cone and wrapped in
litho plate, extended to simulatethe open
ends of the venturi. The pitot and static
tubes were soldered up from brass tube.
The pitot could be arranged as a jack
plug switch for the radio. Pushing the
pitot into place switches the radio off,
pulling it out switches on. I have not yet
had time to fix this up on my model but
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Photo 10 Tailplane partly built, with divided elevator fitted.

it has worked very well on others and
saves having to remove the canopy to
operate the switch.

Tailplane and elevators
Photo 10 shows the tailplane partly built
with the elevators fitted, and Photo 11
shows how aileron fork linkages, slightly
modified, may be used for the elevator
horns. Thereare other ways of doing this
but since it is necessary sometimes to
remove the tailplane, it is best if the el-
evator linkage can be disengaged easily.
Make sure that the forked linkages do
engage correctly when rigging the tail.
What might happen if one of the eleva-
tors was not connected, [ dare not think.

Three bolts engaging captive nuts,
under the platform, hold the tailplane in

place. The heads of the bolts should be
totally hidden when the model is rigged,
since they were not visible on the full-
scale sailplane.

The trim tabs on the elevator were, on
the PWS 101, actually anti balance tabs,
linked in such a way that they moved to
increase the loads on the stick. That is,
when the pilot pulled back on the stick,
raising the elevator, the tabs were raised
too, tending to push the elevator down
again against the pilot’s pressure. With
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such a large elevator the loads must al-
ready have been large. I did not attempt
to make the tabs work on my model, but
it would be possible to do so. 1 would be
inclined, however, to reverse their op-
eration to make them assist the servo
rather than resist it.
The wing

Some people seem to think the gull wing
form is difficult to build, but these same

-

Photo 11 Divided elevator, showing aileron type driving linkages

folk do not hesitate to build a model with
polyhedral. The gull wing just goes the
other way! However, the bend in a gull
wing was always a curve rather than a
sharp angle and by far the easicst way of
modelling this is to laminate the spar,
just as the full-scale sailplane spars were
laminated. To dothis, a steaming kettleis
a valuable asset, and the building board
has to be hinged and clamped firmly at
the correct angle. Spend long enough on
setting up the building board to get the
angles right, and then make sure it can-
not move. Lay the plan for one wing out
carefully, aligning the line of the main
spar accurately parallel with oneedge of
the board. Build the wing up to the final
stages, then remove itand without alter-
ing the building board, lay out the plan
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for the other wing, aligning the spar line
with equal precision. This willensurethe
two wings are accurate mirror images of
one another.

The outer lengths of the spars, beyond
the gull bend, are tapered by careful
planing, with a sharp, finely set blade in
the plane. This is a fairly tricky planing
job but is worthwhile since it consider-
ably reduces the mass of wood out to-
wards the wing
tip. Taper only
the front face of
the spar. Before
the bending is
done, all four
spar flanges can
be temporarily
clamped  to-
gether and
planed to the
taper required as
a unit. This en-
sures all are the
same.

There are
very few difficul-
tiesinlaminating
spars. It may be
necessary to get
some spruce specially cut to the sizes
shownonthe plan. Genuine spruce, from
a timber merchant, is quite costly but is
lighter than pine or other commonly
available timbers found in model shops.
Other timbers can be used, certainly, but
at some cost in extra weight. It is usually
possible to get wood cut to any required
size when buying it from a merchant, at
some cost. If the modeller has a good,
small circular saw, this can of course be
done more cheaply at home, but do not
attempt it unless the saw is capable of
cutting straight and true. Some minia-
ture saws driven by electric drills suffer
from what we used to call ‘headache’.
That is, the saw blade and table wobble
slightly in use, producing a very uneven
cut which wastes both wood and time.
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Begin construction with thelowerspar
flange. A few minutes of playing a jet of
steam from the kettle onto the appropri-
ate area of one of the spruce strips will
soften it and allow it to be manipulated
by hand into a curve. It may then be
simply laid down on the board, over the
drawing (protected with a transparent,
waterproof sheet) aligned and weighted
down. Asitdries outit will settleinto the
required curvequitenaturally. A second,
shorter strip with a feathered end is
treated in the same way, allowing it to
dry in place on top of the first strip.
Epoxy resin adhesive is best for gluing
the laminae together. Care should be
taken to align the laminations correctly
becauseatrue face will be needed later to
accept the plywood webs. Epoxy cleans
up better than white glues after setting.
(Thinner laminae may be used, but make
sure that the finished depth of ecach spar
flange is correct. That is, where the plan
shows two layers of 4 mm thick spruce,
four layers of 2 mm would be just as
good. If the model is never to be winch
launched, a somewhat lighter spar could
be used but there is not much point in
doing this. Themodel as built will soarin
quite weak lift.)

Once the
glue is set, the
curve in the
spar flange
will not move
again. When
the first two
laminae are
dry, theothers
near the root,
which do not
extend to the
bend, are
added. The
whole lower
spar flange
then is lifted
from the
board and
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cleaned up and trimmed as necessary.

The finished spar flange is then re-
turned to the board, to be pinned or
weighted down.

Note that the washout on this aircraft
requires theouter spar to be progressively
supported above the building board by
the amounts shown on the plan. It is
definitely not sufficient to prop up the
trailing edge of the wing and hope that
the twist this induces in the spar will
hold true afterwards. The aerodynamic
washout is built into the wing while the
spar itself remains untwisted.

The ribs towards the tip are cut with
extension tags on the under side, to en-
sure that they conform to the 6 degree
washout as they are glued into place.
Thesetagsareretained aslongas possible,
being removed and sanded smooth only
when necessary to finish the wing. Until
this time they are used constantly as a
reference against the flat surface of the
building board, to ensure that the wing
twist is correctly maintained.

Cutting the wing ribs might be done
by the well-known sandwich method,
using templates, but with this model I
preferred to cut the ribs individually,
this being more economical of wood and

Photo 12 The wing under construction on cranked building board
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enabling the washout alignment tags to
be used. I plotted the individual ribs
with the aid of a computer (the plan
shows every rib so drawn), and then cut
out the paper drawings and tacked them
to the balsa with spray-on rubber
mounting adhesive. Two ribs at a time,
left and right, can be cut withalight band
saw by temporarily pinning a couple of
balsa sheets together. This actually did
not take much longer, altogether, than
the sandwich method would have done,
and certainly created much less mess
and wastage.

The sub ribs ahead of the main spar
should not be omitted. They will show
up as faint humps when the model is
finally skinned, which is correct to scale.
These small ribs also add stiffness to the
wing in torsion, preventing buckling of
the leading edge skin. That, indeed, is
whythefull-sized aircraft required them.

Add the false leading edge and the
trailing edges. Shape theaileron spars as
accurately as possible to give the aero-
dynamic slot section, before gluing them
in place. This is much easier to do at this
stage than later.

The wingjoining arrangements shown
on the plan require care, especially since
it is easy to misalign the steel strips. It is
besttoassemblethejoiners for both wings
and the plywood members they areglued
to, and check for accuracy and spacing,
before gluing anything. This may well be
done at the same time as the main fuse-
lage frame s cut and fitted with its brass
tubes, so that the wing is certain to slide
correctly into place at the correct angle
when the time comes. The steel strip, the
heavy plywood web extensions etc., are
then glued up and set aside to be treated
as a sub assembly and glued accurately
into place on the lower spar flange when
this is in place. The ribs, of course, have
to be cut away to permit this.

It would be quite feasible to design a
different wing joining system, perhaps
using round steel rod of spring steel and

Page 26

tubes in the wings. An experienced
modeller who prefers this should be able
to design such a system. Note, however
that none of the currently available com-
mercial wing joiner sets, with screw
clamps, will fitamodel sailplane of these
dimensions. This will change if suitable
joiner sets come onto the market. [ relied
on the old fashioned but reliable rubber
band method for holding the wings. An
extra pair of hooks ahead of the main
spar, and more rubber bands, would not
be a bad idea, although no trouble has
been experienced with wings shifting in
flight.

With the ribs assembled and the wing
joiners in place, the upper spar flange is
treated very muchlike thelower one, but
inreverseorder. Firsttheshorter, straight
lengths of spruce arecutand laid in place
without gluing. Then the shorter curved
lamination is steamed and lodged into
its place to dry under weights. The sec-
ond, full-length strip is curved and laid
aboveit. Thenall are removed for gluing
insequenceand re-laying. Although this
may sound difficult, in fact the process is
straightforward. Photo 12, taken in rather
poor lighting conditions, shows the port
wing at this stage.

The rest of the wing construction
proceedsalong orthodoxlines and should
requirenodetailed description. Thewing
tip block extends inwards a couple of rib
bays, to give it more strength than if it
were glued only to the end, rather thin,
wing rib. Itis definitely safeto mount the
servos for ailerons and brakes in the
wings, rather than trying to drive them
through mechanicallinkages at the wing
root. In any case, ailerons of such area
require one servo in each wing to drive
them,

The wing skin for the leading edges on
my model was 1.5 mm light balsa and all
the ribs were capped to bring them up to
section. There would be no objection to
skin the leading edges with 0.4 mm ply-
wood, with dueallowance forthesmaller
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thickness. The full-scale sailplane of
course was skinned with plywood. In
any case, thesmall triangular corner gus-
sets are necessary to imitate the appear-
ance of the original.
Ailerons

The ailerons, with their diagonal ribs,
have to be built separately, like small
wings, and should be packed up during
construction to give them a twist in
conformity with the wing washout. The
splitting of the ailerons into two was to
prevent binding at the hinge line when
the outer wing flexed under loads in
flight. The plans show how the two parts
of the aileron are driven from one servo.
A differential drive may be arranged
mechanically, or this can be done elec-
tronically with a modern transmitter.

Theidea of slotted ailerons was to give
a form of boundary layer control. Air
from below the wing entered the slot
and, following therounded leading edge
of the aileron towards the narrow exit,
emerged as a thin layer of air moving at
high speed across theupper surface. This
prevented flow separation over the aile-
ron and improved control considerably,
especially when theaileron was deflected
down. Some care is needed in shaping
the aileron leading edges and hinging
them so that the slot does remain open
without gaping. The simple, home made
hinges suggested for the ailerons (and
the elevator) have been found to work
perfectly well and are very simple both
to make and to adjust during final as-
sembly. On the original model the aile-
rons areextremely effectiveand this may
be attributed at least partly to the slot
effect.

The brakes

The brakes, with their interesting and
unusual action, are best driven by the
torque rod arrangement shown on the
plans. This,if madeandaligned according
to the geometrical requirements, works
very well and the brakes are more effec-
tive, when open, than their small area
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would suggest.

Covering
Thefuselagewas givenalayerof 2 ounce’
glasscloth. The wings and tail were cov-
ered with SIG ‘Koverall’, a heat shrink-
able polyester fabric which is stuck onto
the framework with dope and then
shrunk with a hot air gun. Two coats of
dopeare thenapplied. Theonly problem
I found with this fabric was that the
doping after shrinking softened the ad-
hesive on the under side of the wing
where the gull bend formed a concave
area. The fabric pulled away from the
ribs here but was easily restored to its
place by pricking through the cloth and
injecting smallamounts of cyanoacrylate
adhesive.

Colour, finishing and detail
Many Polish sailplanes, including the
first two PWS 101s, were painted in red
and ivory, approximating to the colours
of the national flag. The dark red, ac-
cording to the chart published by
‘Vitocharts’, cervend, corresponds ap-
proximately to the 10A8 sample in the
Methuen Book of Colour, but is more
vivid. Theivory, kosc, matches 3A3in the
same handbook. The disposition of the
colours on the first two PWS 101s, and
the lettering in black, is shown in the
photographs and in Andrej Glass’s
sketches. The large numbers, 4 on SP -
1005 and 5 on SP - 1006, with the white
diamond on the nose, were the contest
numbers added for the 1937
Wasserkuppe competition. SP - 1006 did
not carry its registration on the fuselage.
Other small variations of detail, such as
the metallicstripround therear windows
on 1005, are visible on the photographs
of the full-sized aircraft.

Later PWS 101s appeared with dark
red paint on all the plywood surfaces.
The open frame areas were covered in
clear doped and varnished cotton fabric
(madapolam), and carried large black
registrations on the undersides of the
wings. An example of this scheme was
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SP - 1089, which appeared at the Paris
exhibition in 1938. Detail of the small
PWS trademark on the rudder is shown
on the plan.

Cockpit details are not easy to deter-
mine, but whatis known isshownonthe
plan in sketch form. The large venturi
mounted on the starboard side of the
nose was an air suction device which
provided power for the gyro turn and
slip indicator. This kind of drive worked
well until it was most needed: when
circling to climb in cloud, the venturi
would usually ice up, leaving the pilot
without guidance in a critical situation.

My model was first painted in auto-
motive enamels, colour matched to order.
The grey primer was sprayed on and
rubbed down, and followed with two
coats of ivory. After masking, the red
enamel, also two coats, was sprayed on.

Flying

The model came out, after painting,
weighing 6.5 kg, which seemed enough,
giving a wing loading of slightly over 5
kg/sq metreor 17 ounces/sq ft. The first
flight was approached with some trepi-
dation. The Waikerie competition was
only a week away and there had been no
chance to test fly by slope soaring, which
is probably a safer way to discover if a
model has any deficiencies. We struck a
period of nearly calm weather. The first
launch therefore had to be by winch and
the take off was from the ground.

For the first launches I fitted a pair of
open towhooks under the leading edges
ofthewingsjustoutboard of thefuselage.
During construction hardwood blocks
had been glued in place with this in
mind. A 'Y shaped extension wasattached
to the winch line. I felt that the double
hooks would aid directional stability at
the take off, and the hook position under
the wing would help to prevent any
sudden rearing up on take off. (My six-
year old Kirby Kite climbs very steeply
with the towhooks in the orthodox po-
sition. This is satisfactory butI felt it was
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not desirable on a new model for the first
few launches.)

The PWS 101 was launched with the
wing tips propped up on a couple of
bricks with the Y ended winch line at-
tached, and there remained nothing else
to do but step on the winch foot switch.
The model took off gently, climbed
smoothly, came off the line at the top of
the launch and gave no trouble whatso-
ever during the subsequent flight. On
the next flight, launched in the same
way, a thermal was contacted and the
model circled up to a great height. Sta-
bility isoutstandingly good but themodel
responds, particularly to aileron, very
quicklyand positively. (Iusually fly with
coupled ailerons and rudder.) No trim-
ming or adjustment was required what-
soever, and the controls have been left
exactly as they were. The next occasion
when themodel flew was in the Waikerie
contest, whereon its fourth flightitagain
soared away to score a ten minute ‘max’.
The twin launching hooks were soon
moved to a position shown on the plan.
No appreciable change in launching
behaviour has been noticed and in fact
thedoublehookarrangement also isquite
unnecessary once the pilot has become
familiar with the model. The model is
comparatively heavy and does not climb
on the winch as rapidly or as high asthe
Kirby Kite, which is much lighter, but it
is considerably more efficient than the
Kitebothin soaringand gliding between
thermals.

Martin Simons
13 Loch Street
Stepney
South Australia 5069

Readers, the plans for the PWS 101
are available through B?
Streamlines.
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PWS-101 -- Quarter Scale

ONE OF A
KIND

Weight:

Martin Simons' Award Winner

Wing Span:
Wing Loading:
Wing Profile:

4.75 Meters

5 KG/Sq. Meter
Géttingen 549
6.5 KG

Fuselage Length: 1.8 Meters

USA, Canada, Mexico...$45.00
All Other Countries...$50.00
(Includes S&H)

Send $1.00 for complete catalog.
Refundable on first order!

—_— ——————
s & =

rzz3|Nes
P.O.Box 976
Olalla, WA 98359-0976

High Quality Reinforced
Fiberglass Fuselages (18+)
(for the Scratch Builder)

&
Vacuum Formed Canopies

Free catalog on request

Prices range from $45 - $125 (plus S&H) excl. special requests.

Viking Models USA
2026 Spring Lake Dr.
Martinez, Ca. 94553
{415) 689-0766

(DG - 100/200 shown below.)

Classified ads are
free of charge
provided the ad is
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& does not refer
to a business
enterprise. They
are run on a space
permitting basis.
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Color FOTO-PAAKS
72 page CATALOG $4.00

AIRCRAFT SCALE DOCUMENTATION

WORLDS LARGEST COLLECTION

Antiques, Military, Civilian, Helicopters, Sailplanes
3,000 Plus

10,000 3-View Drawings
Including KOKU-FAN

SCALE MODEL RESEARCH

2334 Ticonderoga Way
Costa Mesa, CA 92626 U.S.A.
(714) 979-8058
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Ridge Writer
...by Wil Byers

Hello! You readers of RCSD have cer-
tainly seen and contributed to the change
that has taken place in this publication
overthelastyear...achangethat promises
to continue well into the future.

So, when ]2 suggested, very convine-
ingly, thatbecomea contributing colum-
nist (primarily for Slope and Scale), [ was
not only flattered but, additionally, I was
extremely apprehensive about this peer
evaluated task. I have been involved in
model aviation since | was about 5 yecars
old and more recently involved in R/C
soaring since 1976. I do very much enjoy
R/Csoaring, and it has become a passion
with me and affects almost everything |
do these days. Well, almost everything! It
is my hope to communicate to you
thoughts, ideas, and techniquesand I also
want to have a whole lot of fun doing it.

That said, now I need to have a bit of
help from those individuals out in model
glider land who have information that
they feel is worth passing along. Yes, |
need to hear from you! Because, even
though I have a whole lot of past expe-
rience in this wonderful hobby, 1 sure
don’t know everything there is to know
about R/C soaring. Also, | have my built-
in biases and paradigms which need to be
violated a times.

So, if you have any information which
you feel is pertinent to this facet of R/C
soaring, please send it to meand I will try
and useit in this column to all our benefit.
Let me know about yourlatestand greatest
designs, the best of your building tech-
niques, flying methodology, electronics,
CAD programs, or anything elsethat fits.
I will attempt to address any issues and
maybe some that | feel near and dear to,
such as SAFETY. Additionally, I hope to
provide sources of material which will
help you document, analyze, design,
construct, and share in the enthusiasm of
R/C soaring.
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Asmany of youalready know, theslope
soaring format is not onc which lends
itself to easy planning because events are
always wind dependent. But they certainly
do not have to be avoided by either par-
ticipants or planners, because many indi-
viduals, in my opinion, would like to have
an opportunity to participate in slope
soaring on an organized level, even at the
risk of no wind. Therefore, if  know about
it, we willattempt to promoteit, viaRCSD.

Now for the first bit of technical data to
be offered in this new and, hopefully,
successful column. Mr. Michael Selig has
designed three new airfoils especially
with the slope soaring buff in mind. Let’s
have Michael tell you about one of three
airfoils: 5-6061. The S6062 & S6063 will be
discussed in future months.

Three New Airfoils Designed

Jor Slope Soaring
..by Michael Selig
Atthe request of several people | met this
past May at the Tri-Cities Scale Fun Fly, 1
have designed three new slope soaring
airfoils which are spin-offs from the
SD6060.

It is common to find sailplanes with
airfoil nameslike “modified E205”,"E374-
9%”, or “thinned E374”. Certainly any
slight modification to the original airfoil
will not devastate performance, but the
modified airfoil will no longer retainall of
the favorable characteristics which were
designed into theoriginal airfoil. A typical
modification would be to scale all of the
airfoil y-coordinates by some fraction in
order to reducethethickness. Thissimple
scaling does not “operate” properly on
the airfoil velocity distribution which it-
self is derived from boundary-layer con-
siderationsintheairfoil design process. If
a particular airfoil thickness is desired,
this requirement is best achieved during
the initial design effort in order to retain
the favorable boundary-layer character-
istics while simultaneously matching the
thickness specification.

The S6061 is a 9% thick airfoil designed
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compressible version of
0.0065 the ISES code used to aid
_— in the design of the SD
airfoils presented in
Soartech #8. Using the
Princeton airfoil data
-0.1930 1 base, it was found that

0.000 0.500 1.00 | the XFOIL code does

predict low Reynolds
alongthelinesofthe10.47%thickSD6060. number airfoil performance fairly accu-

The new airfoil is compared in figure 1 rately, and it can be used to compare
with a “SD6060 -9%” and “E374-9%”. airfoil designs.

The drag predictions were made using ~ The comparison is made not at a con-
the Drela XFOIL code which is the in- stantReynoldsnumber Rnasistypically
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Congratulations Frank Stickle & Thunderbird!

WARRIOR
SERIES

138" Eagle 1200
120" Skyliner
100" Sundance

Hi Performance Sailplanes
16650 Redmond Way
Redmond, WA 98052 Kit: $225.00
(206) 882-2556 Kit with Pre-sheeted
Wings: $370.00
* Optional T-Tail or Low Tail ¢ Includes 3-View of -Tail Version
* White or Blue foam (If using double sided tape, ask for thethew white foam
series with Hot 7037 or 7032 airfoils.) ¢ Obechi Sheeting ¢ Heat Cured Epoxy S
Glass Fuselages * New Option for Servos in Fuselage

Also Available: * 2 Meter WARRIOR, with 78" Wing Span, for $119.95. Pre-sheeted Kits
are $179.95. *+ New Thunderbirds with Nose Cone & Keel, 7032 & 8020 Stabs., Optional
White Foam Cores. Send $1.00 LSASE for New Brochure.
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S6061 9% 0.00135 0.00364
1.00000 0.00000 0.00030 -0.00161
0.99%74 0.00022 0.00507 -0.00618
098707 0.00100 0.01525 -0.01080
097131 0.00255 0.03050 -0.01506
094987 0.00497 0.05071 -0.01880
092321 0.00829 0.07572 -0.02193
0.89186 0.01244 0.10534 -0.02443
0.85637 0.01728 0.13931 -0.02629
081726 0.02264 0.17729 -0.02754
0.77507 0.02832 0.21892 -0.02821
0.73032 0.03410 0.26374 -0.02836
0.68352 0.03977 0.31128 -0.02804
0.63517 0.04512 0.36098 -0.02729
058576 0.05001 0.41230 -0.02615
053580 0.05427 0.46466 -0.02466
0.48580 0.05776 0.51746 -0.02284
0.43623 0.06032 0.57012 -0.02070
0.38750 0.06185 0.62210 -0.01826
0.34000 0.06231 0.67288 -0.01560
0.29417 0.06175 0.72194 -0.01280
0.25047 0.06018 0.76876 -0.01002
0.20931 0.05761 0.81279 -0.00739
0.17107 0.05408 0.85345 -0.00507
0.13608 0.04961 0.89016 -0.00317
0.10463 0.04431 092237 -0.00173
0.07697 0.03826 0.94954 -0.00076
0.05331 0.03161 0.97124 -0.00020
0.03379 0.02455 0.98708 0.00002
0.01856 0.01732 0.99674 0.00003
0.00771 0.01020  1.00000 0.00000
done, but instead at Rn v C; = 125,000.

Thus the Reynolds number varies like
1/ C1, so as the Cj decreases the Rn

increases and visa versa. It can be shown
that such a variation in Rn follows that of
the aircraft in fight. In this case the Cg
plotted corresponds to that of the aircraft
in flight. Since the constant is 125,000, the
aircraft flying at C; = 1.0 would have Rn =
125, 000 which is typical of slope soaring
aircraft.

In figure 1 it is seen that the 9% thick
S6061 has a broader lift range than the
E374-9%, and the drag is practically lower
everywhere. The improvement over the
SD6060-9% is less dramatic, but it still il-
lustrates the point that simple scaling of an
airfoil produces an inferior airfoil.

Michael Selig, PENN STATE

233 Hammond Bldg.
University Park, PA 16802

Thanks to Mich;el 1‘: is?)ur hope that this
type of information will find its way into
your hobby and, hopefully, provide you
with a winning design or great Sunday
flier. Please feel free to call or drop me a
line. Also, if you wish to provide me with
information on a computer disk, I use a
MaclIntosh — 3.5" diskette in ASCII format
or via a modem. My CompuServe ac-
count number is 76104,3605.
Hoping for Wind, Wil Byers
RT. 4 Box 9544
W. Richland, WA 99352
(509) 627-5224 (7:00 PM - 10:00 PM
weekdays, after 9:00 AM weekends)

WINDSPIEL MODELS

The Very Finest All Glass R/C Sailplanes
Both New & Already Flown

< Quarter Scale
mz QGLAS ,LuQ ASW 20L ¢ SALTO H101

¢ ASW 22B

Dealer for Vern Hunt Models Dealer for
AERO L-39 ALBATROS & STINGER JR Radio

P.O. Box 2121
Coeur d'Alene, ID 83814
(208) 772-7990

December 1990

Send $3.00 for Our Full Color Catalog
of Sailplanes & Hardware Accessories

(Wheels, Hinges, Etc.)
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Versions
of the

plane design takes into account span,
aspect ratio, weight, airfoil, tail moment
and control surfaces.

Tempest Tempest 1.25M - R.E./JC-18
A 50" rudder and elevator Tempest us-
--by Scott Metze ing theJack Chambers 18airfoil. ﬁhasan
These are the current versions of the aspectratioof9to1and anaverage cord
Tempest that are now being built. Each of 55" It is designed for hand launch
of these designs are mission oriented. In  thermal flying or small hill flying. It is
other words, each Tempest hasbeen built  available, direct from Scott’s Models, fin-
for specific flying conditions. Theactual ished and ready to cover.

JC-1B R/C Ssilplane Airfoil
s developed by Jeck Chambers
7.0% Thickness
Maximum High Point 7.5% at 33.3%
Mean Comber High Point 4.38% at 41%

TENMPEST

1.BEB5M-RE/JC-18

48.0"

5.0

1

Now available from Mid Columbia R/C: A State-Of-The-Art 3-in-1
7-Channel Computer Radio System for the Glider, Helicopter or
Airplane Enthusiast!
Glider Version Christmas Special: $425.00 U.S.
When buying X-347, extra receiver offered at dealer cost!
(Plus S&H. WA Res. Add 7.8% Tax.)
Additional Specially Priced Receivers: $106.50
The Also offering the phenomenal 3021 MINI SERVO (glider

JR RADIOS REJ3LM) fcaturing coreless, ball bearing, 41.66 oz./in., weighing

.86 oz. for $49.25 -
X-347

(Send LSASE for Mip CoLuMBIA R/C

price list for other Rt. 4, Box 9544

versions & T-shirts.) W. Richland, WA 99352
Beautiful bright R/C Soaring T-shirts featuring MINI-

MOA, GROB-2, HORTON IV Wing, U-2,F-16 & A-10!

(509) 627-5224
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Tempest 1.50M - R.E./JC-19

A 60" orone and a half meter rudderand
clevator thermal Tempest. It uses the
Jack Chambers 19 airfoil. It hasa 10.5to
1 aspect ratio and an average cord of
5.75". It is designed for small thermal
flying or small hill flying. This Tempest
will be available in December through
Joe Holtzman at Kite Hill in Mission
Viejo, California. The wings will be fin-
ished and ready to cover.

Tempest 2.00M - R.E.A./JC-22
A 78.75" or two meter aileron, rudder,
and elevator thermal Tempest. It uses a
Jack Chambers 22 airfoiland hasa 15.0 to
1 aspect ratio with an average cord of
5.25". It is designed for flat land thermal
flying or ridge thermal flying. The two
meter Tempest will be available through
NSPin Dec. The wings willcome finished
intwo pieces; the fuselage willbe finished
with the vertical built and installed.

TEMPEST

1. 8M-RE/JC-18

_—

3C-18 R/C Sailplane Airtol}
- denlopd by Jock Chambers
0% Thickness

Maximum Mw Point 8.81% a3t 33.3%
Mean Camber High Point 3.5% at 41%

VACUUM

BAGGING

Complete, Simple, Easy to Use System

T “

RELIABLE ELECTRIC PUMP
With 1 Year Guarantee

r. ~ X Dealer Inquiries InwredE

il . O N
Heo<s¢lE B B
Ededl B B W

Composite Structures Technology

Dept. M1, P.O. Box 4615, Lancaster, CA 93539 « Phone/Fax 805/723-3783
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Tempest S.W. Experimental/JC-16
A prototype of the swallow Wing Tem- Scott Metze
pest, it will have ailerons, rudder and

; X h P.O. Box 1569
elevator. It is partially designed, and Tehachavi, CA 9358
contracted to be built by Lewis Hignite, P
forthe25 MPH winds and 1000" hills here
in Tehachapi.

TEMPBEST 4022 R/C Suiplara Akt
20M-REA/IC22 e e
Maximum High Polnt 8.15% at 30%
<
78.75"

—F

i.SO"

.

36.0"

CARBON FIBER LAMINATES

Aerospace Composite Products offers a variety of rigid carbon fiber/epoxy
sheefs which add sfiffness to almost any material- fiberglass, foam, or bal-
sawood. These laminates can be used to reinforce foam wings, leading and
trailing edges. or wing spars.  Carbon Fiber bonds easily with slow setting
cyanoactryiates or 5-minute epoxies. The laminate can be stripped into
narrower widths.

CL-1 (.007 thick) 1'x48'-$5.00 1'x72"-$7.00

CL-2 (014 thick) 1"x48'-$8.00 1°x72"-$11.00

Send SASE for information on additional sizes
and products. Add $3.00 for shipping and
handling. Calif. residents add 6% tax.
Overseas orders add 15%-Order C.O.D. or
send check or money order to:

LR 7 T R T T LT | R T [T The source for lightweight materials

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

EXP-§W/JC~18

JC-16 R/C Seilplane Airfoil
s developed by Jack Chambers
8.3% Thickness
Maximum High Point 6.5% st 36%
Mesn Camber High Point 2.45% a1 42.1%

GLIDER RETRACTS

Servo actuated glider retracts. Over center up/down
lock. Aluminum parts made on computer-controlled
milling machine from 6061-T6. These beautifully
crafted retracts are made from the finest materials
available, and are the best offered anywhere. Made in
the USA.

1/5 SCALE 3 oz. without wheel. 1-8/16"W x
4"L x 2"H. 2%" wheel max.

1/4 SCALE TWO 70 CHOOSE FROM.

STD - FOR GLIDERS UP TO 10 LBS. 5.2 oz without
wheel. 2"W x 3-7/16"L x 2%" H. 3.5" wheel max.
HD - FOR GLIDERS OVER 10 LBS. 6.5 0Z. 2"W x
6"L x 2%"H. 3.5” wheel max.

WING RODS

= Bullet Proof ¢ Super Strong

Case-Hardened Tool Steel
Falcon 880 Drop-In Replacement
$10.00 Includes S&H
Other Sizes: 3/16" to 1/2" up to 24" Long
Guaranteed to NEVER set a bend on the

winch or in flight! Dave Squires

FREE Catalog 2225 Fazeli Ct.
if;glf&snfod Campbell, CA 95008
Order to: (408) 371-4789

1 /3 SCALE 88 0Z. without wheel. 2%"W x 6"L
x 234"H. 5" wheel max.

FIVE-FOOT PUSHRODS-1/16" Music
Wire with casing.

Send stamped self-addressed envelope for pricing
and more info to:

SCALE GLIDER COMPONENTS
7034 FERN PLACE
CARLSBAD, CA 82008
(619) 831-1438

December 1990

MODEL PLOTTING SOFTWARE
AIRFOIL PLOT PROGRAM...$25
Plots airfoils up to 42 in. chord
MODEL DESIGN PROGRAM...$40
Includes airfoil plot program plus
wing plan program & more.
Chuck Anderson
SSASET BB s
Tullahoma, TN
(615) 455-5788 37388
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PRODUCTIONS

Instructional Videotapes

Channel 1 Productions
19827 Bishops Gate Suite #1
Humble, TX 77338 ¢ (713) 540-3944

“HOW TO VACUUM BAG FIBER-
GLASS WINGS AND WHERE TO
BUY MATERIALS" & "MAKING
FIBERGLASS MOLDS"”..These
videotapes give the A.B.C.’s of mak-
ing fiberglass molds and wings, and
explain what equipment and material
you will need. These tapes allow you
to manufacture most any fiberglass
part with this technique.

“CUTTING FOAM CORES AND
MAKING TEMPLATES"”...Covers
step-by-step technique on foam wings.
The plans to an Automatic Hands Off
Foam cutter that will give you sharp
trailing edges will be given with this
videotape as a bonus.

Available in VHS or BETA
Price Per Video...$34.95 &
$3.50 S&H
(TX res. add 8% sales tax)
“DRAWING PLANS & PHOTOS
FOR A BATTERY POWERED
BUBBLE BLOWER"..This Bubble
Blower puts out a million bubbles. Its
applicationisto study thermals. (Great

for hand launch thermal flying.)
$6.99 (TX res. add 8% sales tax)
Prices Subject to Change Without Notice.

o e
The League of o
Silent Flight (LSF) is an international fra-
ternity of RC Soaring pilots who have
earned the right to become members by
achieving specific goals in soaring flight.
There are no dues. Once you qualify for
membership you are in for life.

The LSF program consists of five
“Achievement Levels”. These levels con-
tain specific soaringtaskstobe completed
prior to advancement o the next level.
League of Silent Flight
P.O.Box 517 « Winfield, lllinois 60190

F3B/USA

The Newsletter
for the
Multi-Task Soaring
Enthusiast

Subscriptions:
$12 / Year / Six Issues

Write: F3B/USA
Randy Reynolds
122 East Unitah
Colorado Springs, CO
80903

(719) 471-3160

You ere invited to join the
NATIONAL SOARING SOCIETY

« OFFICIAL AMA SOARING “SPECIAL INTEREST
GROUP"

« YEARLY NSS “SOAR-IN" TOURNAMENTS
+NATION'WIDE “EXCELLENCE AWARDS PROGRAM™
» EXCELLENT BI-MONTHLY NEWSLETTER
-NSSFULLY SUPPORTS THE F38 SOARING TEAM &
LSF SOARING PROGRAM

+ NSS IS INVOLVED IN THE ORGANIZATION AND
OVERSEEING OF THE SOARING PORTION OF AMA
NATS (INCLUDING AWARDS BANQUET)

- YEARLY DUES ARE $12 (SPECIAL FAMILY RATES)
« NSS OFFICERS ARE FROM ALL 11 DISTRICTS

For information, Contect:
NSS Secretary/Treasurer

Robert Massmann

4
2@ 282 Jodie Lane
e  Wilmington, OH 45177
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Video Review

...by Jerry Slates
“Soaring in Mid-America

1990 AMA Nats”

For those of you that were unable to
make it to the 1990 Soaring Champion-
ships, D.O. has seized the opportunity to
provide you with some of the more inter-
esting shots of the event through hisnew
video “Soaring in Mid-America — 1990
AMA Nats”.

Both old and new gliders showed up to
compete. Competition included hand-
launch, scale, 2M, standard, and unlim-
ited plus a bit of F3B. For those of you
that attend local contests of 35-50 contes-
tants, going to the NATS for the first time
can be quite overwhelming. Thistape, of
course, shows everyone having a good
time which is what it is all about. Of
special interest is the way in which D.O.
interviewed some of the entrants. His
focus helped us see what others are
building and flying.

D.O.filmed another tapeatthe 1990 AMA
Nats awards banquet entitled “An
Evening with Selig & Donovan”. Michael
Selig and John Donovan discussed better
performing aircraft design and low
Reynolds number airfoil results from the
Princeton wind tunnel tests. Unfortu-
nately, in an effort to make the tape, there
is some background noise that can’t be
edited out. However, if you're interested
in computer theory and have not had a
chanceto hear John or Michael speak, the
tape will give you an opportunity to hear
them voice their theories and provide
answers that are both interesting and in-
formative. Both tapes are available from
D.O. Darnell, Model Construction Videos.

RCSD Database

Lee Murray has dropped us a line to let
us know that the “RCSD database is
available in an improved format for im-
porting into IBM databases.” Leecanbe
reached at 1300 N. Bay Ridge Road,
Appleton, WI54915-2854; (414) 731-4848.

e

\

"Building the Legend"

f L MCV welcomes youq
odel j%\ w ( suggestions as to what
o Video Tapes kits or other projects you
C@m HIclio s‘°" :::‘ would like to see. Drop
- o us a line & thank you for
v 1deos) Enthusiast Your suppor{'!

¢ "Building the Mariah"
"Building the Falcon 600" ¢ "Building the Falcon 880"
"Soaring in Mid-America -- 1990 AMA Nats"
"Visalia '90 Meet"

"An Evening with Selig & Donovan"

-- Taken at the 1990 AMA NATS banquet, Mike & John discuss
better performing soaring aircraft design & low Reynolds
number airfoil results from the Princeton wind tunnel tests.

Order Today ¢ All Video Tapes are

Only $24.95 (plus $4.05 S&H)
\ Okla. residents add 7.5%

-4

\_ MCV ¢ 4227 E. 83RD ST, TULSA, OK 74137 ¢ (918) 481-5855 )

December 1990
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Video Review

...by Jerry Slates

The “Airtronics Vision 8~
I'm sure that all of us at one time or
another have seen the BIG GUYS take
theirairplanes and computer radios into
the back of the pit area where they will
not be disturbed and where they can do
some fine tuning of the controls. So, if
this is what it takes to be a winner, then
the next logical step is to run right out
and buy the same airplane and radio.
Well, this doesn’t always make us win-
ners.

After the airplane has been built and the
servos have been installed, then the con-
trols have to be set according to the
manual instructions. Have you seen the
new manuals for the computer radios?
The terms are new, the servos plug in
differently than they have in the past,
and the programing is controlled by a
menu. Thereis a lot more to learn today
than with the radios of yesterday and, in
many ways, there is a certain amount of
frustration trying to figure out how do
do it right the first time.

John Clarke is offering a video tape on
how to program the Airtronics Vision 8.
John says, “The tape is a visual step-by-
step guide to setting up a modern sail-
plane. It covers two types of sailplanes:
one a simple rudder/elevator/spoiler
and the other is an all out aileron/rud-
der/elevator/flap competitionsailplane.

The E-Z Retriever

Lightweight (20 Ibs.), Compact (14x14x12)
Never tangles the line, Can use monofilament
Holds up to 1500 ft. of 30-40 Ib. test fine.
Hands off operation allows you to retrieve
your own line. (Average retrieve time is 30 sec.)
At last, a retriever that's E-Z to use.
Stop chasing that chute. Get an E-Z Retriever.
For info. call or write: IPD, 1911 Wolcott Dr.
Columbia, MO 65202 314-443-6708

There is particular emphasis on the finer
points of mixing, and lesser known ways
of using the radio. The price is $19.95
plus $3.50 S&H.”

Now, John will help you walk through
the first control set-ups which should
help make your first attempt a bit easier.
At the start of the tape, John shows a
simple rudder, elevator and spoiler con-
figuration. Then he works into the more
complicated elevator and flap mixing,
aileron differential, dual flap aileron
mixing and a crow set-up. By the time
you do all of the above with John, you
should be over the fear of pushing but-
tonsand resetting theoptionsand cango
on to the many other features that your
new computer radio can do. It seems to
be a lot easier to do something like pro-
graming if there is someone else there to
help you at the start.

John currently has another video avail-
able. In the May issue of RCSD (page 3),
Bob Welwood did a video review of
John's tape entitled “Foam Wings &
Things”. This tape is meant for those
interested incuttingand vacuumbagging
sailplane wings, etc. The tape is avail-
able for $10.00 plus $3.50 S&H from John
Clarke, 911 Covert Avenue, New Hyde
Park, NY 11040.

Scott's Models
TEMPEST (Intro. Offer): Fuselage,
Canopy, Turtledeck, & Complete
Instructions...$69.00 ¢« TEMPEST
Video..$15.00 + JACK CHAMBER'S
AIRFOIL PACK (32 pages)...$12.00
Above prices indude S&H.

* NYLON BOLTS (Slotted Pan Head)...
2-56 & 440 @20¢ EA, 8-32 @ 22¢ EA,
10-32 @ 24¢ EA...Add $1.00 S&H /Order
Need other sizes, styles or metric? Just call!
Scott Metze ¢ P.O. Box 1569
Tehachapi, CA 93581
(805) 822-7994
Check/M.O., only. Continental U.S.A.
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F3J - USA
A Newsletter for the F3J
Community

...Jrom George Burr
In order to promote the development
and advancement of the international
thermal duration soaring event called
F3J, I would like to start compiling and
distributing information of interest to
the F3] community. I anticipate that
people with information to contribute
will offer it for publication. Those in-
terested inreceiving theinformation will
geton the mailing list. Thetask of editing
and producing the newsletter will be

mine. The funds to pay for the produc- |

tion and mailing will be from donations.
Because the size and scope of this project
will be determined by the amount of
interest generated, no standard sub-
scription rate, publication date or fre-

Construction hints.

Building a towline tester.
Basically,anything related to soaring that
can be used by the F3] community will be
of interest. If you have an interest, please
take this three step approach.

1. Sign up for the mailing list.

2. Make a small donation.

3. Contribute an article.

Thanks in advance for your interest.
George S. Burr
1614 McCarthy Blvd.
Wausau, W1 54401
(715) 675-9851

A newsletter for the
F3J community.
Q Yes! Please sign me up to receive
your EF3J-USA newsletter.
Name

| City State Zip

quency can be determined at this time. | Q0 I would like to contribute an article

Should it be decided to discontinue
publication or convert the format to a
subscription basis or a commercial ven-
ture any donated funds would be con-

Q You may provide my name to
others for model aviation purposes.
Donation amount.

I

I

I

|

I Address :
g

I

I

| Please return to: George S. Burr, 1614 |

tributed to a RC soaring organization or [ McCarthy Blvd., Wausau, WI54401 |

the AMA.

If you have an interest in F3] soaring,
please complete the form (below) and
makea contribution. If you would like to
write an article please sit down to your
typewriter or better yet your IBM com-
patible word processor. Send me your
manuscript or disk.

What do we want to include in F3J -
USA?

Contest results.

Airplane designs for F3].

Computer design for F3J.

Discussion of the rules.

Hand towing experiments including
line type and reels.
Contestant impressions of the F3]
event.
Upcoming contests.

December 1990

SCALE R/C VINTAGE SAILPLANES XITS

DFS REIHER

1/6_SCALE**124 INCH WINGSPAN'"$208

é KIRBY KITE
]

1/8 SCALE*111 INCH WINGSPAN'"$230
BOTH KITS FEATURE:
“fiberglass fusslagebult-up wing & tali*pre-cut wood parts’
P hardware’ ton book‘rofied pians®
add $12 for shipping & handling

TRITON box 103 RD 1
MODELS Reading, PA. 19607
send for free brochure!
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Classified Advertising

For Sale

¢ Fiberglass 4.0M ASW-20, obechi
sheeted wings...$500.00 + Shipping

¢ Lovesong Kit,new in box...

$200.00/B.0O.
¢ Great Planes Electric Cub Package,
motor, three battery packs, Jomar speed
control, flownabout 30 minutes...$150.00
Jim Ealy, ¢/o Peddie School
Hightstown, NJ 08520, (609) 448-8726

For Sale
o MULTIPLEX — Built: LS3, DG-600
retract; In Box: ASW-22, DG-500,
DG-300..B/O e Built: DISCUS 4M,
TWIN ASTIR 4M; In Box: PILATUS 2M
PIVOT WING...B/O
Bob Simmer, 10895 Redfern Circle
San Diego, CA 92131, (619) 549-4131

For Sale
* Robbie ASW-24, 1/4 scale, built, 7 ch.
Futaba radio (needs upgrade)...$450.00
s REIHER, Triton Models, 90%
completed...$350.00

Ray Cindric, 44 Stockton Ct.
Newtown, PA 18940, (215) 579-1576
(After 5PM EST)
Wanted

Original HOBIE HAWK
Finished or Kit Form, Unused Only
David Elias
6153 Wood Lake Rd., Jupiter, FL 33458
(800) 321-1024 NATL.,(800) 432-6025 FL

Wanted
Central Arizona Soaring
League
would like to purchase a
Davey’s Retriever System
Chuck Wehofer,
c/o C.AS.L.
P.O. Box 2472,
Chandler, AZ
85244-2472

IR

For Sale

¢ Futaba G-series transmitter modified
with “Mixmaster” analog mixer board,
originally developed for the Synergy II.
This transmitter performs nearly all the
functions of an Airtronics Vision radio
(Crow, Camber, Aileron->Flap mixing,
Elevator->Camber mixing, Launch pre-
set) at a fraction of the price. The trans-
mitter will work with any Futaba PPM
receivers or compatibles (such as the
Platinum, etc.). This is a good way to get
all of the functions of the expensive
computer radios at a low cost...$150.00
for Transmitter & Documentation or
$250.00 for Transmitter & 2 modules on
six meters (sold to Hams, only)

¢ Miiller King 85, with 120" natural
wood wings, converted for F3E electric
with Astro 100 Cobalt motor,
Summerauer speed control, folding prop,
and 30-cell SCR battery. 12V Astro
charger for 30-cell battery. Electric gear
may be easily removed and covered with
a bolt-on nose cone to make a glider
version. The King is ready to bolt in the
gear and fly, and if you buy with servos,
they are already installed in the wings
(metal-geared Becker 5400s). AnewKing
costsover $650 thesedays, and theelectric
gear is worth over $500. This would bea
great starter for someone interested in
F3Bor F3E....

$400.00 — King with nose cone, glider
version (no electric gear, no servos)
$550.00 — King with electric gear,
charger, and nose cone (no servos)
$600.00 — King with nose cone and six
metal-geared Becker servos (glider ver-
sion, no electric gear)

$750.00 — The whole enchilada: King
withallelectricgear & charger, six metal-
geared Becker servos, and nose cone.

Don Edberg
(714) 552-1812 (Eve. & Weekends)

R/C Soaring Digest

SATLPILANE DESTGN 3.4

A COMPUTER PROGRAM FOR PERFORMANCE EVALUATION

¥xXxx¥ WITH ALL THE PRINCETON DATA XX¥%x

Want to know why your bird does what it does? Want to design a better
one? SAILPLANE DESIGN shows you exactly how well your sailplane
performs and what you can do to improve it. With SAILPLANE DESIGN you
can plot the performance of any configuration you can dream up.

) 10 20 30 L' 80 80 70 80
30 T T

T T T T T
27 APR §0; 1310 hrse. Spaug:. re/e

28 Parm s e k|

E214S T20 ' 100%

o
530214 80%
83014 40%
26| Span = 9.23
Area © 6.1t
®eignt = 3.78
As. R. = 14.26
24} vep. A.= .80
6. Span = 1.87
8. Arss = 83
B. HE. = .40
Bls e - -24n
CG Arn = -.08
L Fus Args= 1.47
- 20| aCm/dCl = ~.D44
] Turbulent

22—
| 807037 T30 300%

L/D and Sink Speed graphs; two speed ranges: 0-80, 0-160 ft/s
Complete printouts of sailplane performance

Comes with over 115 airfoils including the Princeton Data

Input new airfoil data anytime

Change sailplane configuration at will (weight, area, span, etc.)
Easy to use - 72 page user’s manual

"Bullet proof." Make a misteak? No problem - press <Esc> and
keep on going.

P M M P W M M

SAILPLANE DESIGN drives your printer, a graphics plotter and the screen;
CGA, EGA, VGA and Hercules graphics. Print all data in addition to
plots. For the IBM PC, XT, AT, PS/2 or compatible clone.

$35 (USA, Canada), US$ 37 elsewhere. PA residents add 6% tax.
Check or postal M.O. only. SPECIFY 5 1/4 OR 3 1/2 INCH DISK.

David B. Fraser
1335 Slayton Drive
Maple Glen, PA 19002
U.S.A.
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v SYNERGY III
M A N UM .S PRODUCTS ™ s \
RT bw, “We don't put you on... We put you up!” 1120 WRIGLEY WAY ¥

100% Guaranteed the Best Hi-Start you've ever owned! MILPITAS, CA 95035

Tailor-made Hi-Starts for any size glider — Open Class, F3B, Cross Country or Scale. (408) WINGS 51

Until now, you couldn’t buy a Hi-Start that would successfully launch that LARGER High Performance Competition Sailplanes

size sailplane on those light or windless days. B Custom designed to fit your needs Pre-Colored Glass Work & High Quality

using the highest quality mandreled latex tubing (not extruded tubing). @ Designed Epoxy Glass Fusclages

to give superior resistance to abrasion, scuffing and tear. M Extremely low modulus b e (,)tpt;:’nns N
decay...it won't lose its snap like extruded tubing does. M Kit complete with rubber, B SRR SRETOAEe NaTew I, & 0
nylon line, rings, swivels, parachute, custom wind-up reel (not a spool). B Support
items available are: standard chutes, contest chutes, custom wind-up reels, rubber,
nylon line, rings, swivels. B “Special Orders Upon Request”

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

$69 95 We suggest the $7 4.95 We suggest the $ 84.95 We suggest the
. . 0 .

OPTION A:
$650.00

. Vacuum bagged solid core wings & stab
. Precision cut cores, sheeting & spar materials
. Semi-kit with precision cut cores

NOVA UNLIMITED
SLOPE RACER

EVOLUTION SYNERGY 91 SB/XC
2 METER F3B CROSS COUNTRY
SMT/THERMAL

MAGNUM 100 MAGNUM 20 MAGNUM 300 S e § I
Name Phone # ‘ S
Address ' / ’\
City State Zip OPTION B: $250.00 OPTION C: $125.00

OPTION D: $125.00 OPTION A: $600.00

I have Enclosed a Money Order Q Check Q for $ (Add $5.00 S&H)
All orders shipped UPS. Personal checks, allow 7 days to clear. Money orders or certified cashiers checks shipped next day.

OPTION D: $85.00 COMING SOON

MAGNUM HI-START CO. C&D ENTERPRISE e 5102 East Andora Drive
Scottsdale, AZ 85254 » (602) 996-1021 R/C Soaring Digegt..
A Monthly Publication for t
PHOEBUS MESSERSCHMIT . Sailplane Enthusiast
$89.95 Get Your Catalog -- ME 163 = USA: $19 'i"lur Class
Only $3.00! KOMET ) — $26 First Class
$69.95 Canada & Mexico: $26
toe et Europe/U.K.: $36 Air
Wing Span 48" A 1/8 scale . . $22 St.uface
Wing Area 1 8q. Ft. slope soaring VINTAGE SAILPLANE ASSOCIATION Asia/Pacific:  $42 Air
Weight 1008, Pifas HAt In n VSA is a very dedicated group of soaring /Middle East $22 Surface
2 Channel Operation ball to fly. The enthusiasts who are keeping our gliding his- ' Subscn;'mon Form
Fiberglass Fuselage kit featuresa fi- tory and heritage alive by building, restoring O I wish to subscribe to RCSD
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