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S0, what's in this issue? A bunch! With
allthe greatarticles and information com-
ing in, there are 16 extra pages, as welll
Read and Enjoy!
FAX News
From Jim Thomas, Holland, Michigan
"As promised, L am forwarding the first
waord on the World F3B Championships,
This information came off a computer
bulletin board (The Hanger), and was
posted by Don Edburg. The results:
Individuals: Joe Wurts - 15t Place
Darryl Perkins - 2nd Place
Larry Jolly - Around 20th
Teams: Germany - 1st Place
Great Britain - 2nd Place
USA - 3rd Place
" All-in-all, a great showing forthe US.A,
team!” (Way to go! Ed.)
Missing Words
Dhd you get down to the bottom of page
22inthe Septemberissucand discovered
that the top of page 23 didn’t make any
sense.  Well, there were some words
missing. It should read: As winchmaster
it's your responsibility to keep all unnec-
essary people AWAY! In strong winds,
the retriever line makes a graceful loop
back well behind the winch area. Sorry

for the error.

Regarding Spectra
We received the following FAX from
lohn Sweet explaining who to contact
regarding Spectra.
Dear Jerry,
We were pleased to be mentioned in
your May issue as a source for FRT mate-
rials; however, in the case of Spectra this
has created a problem for us. As you
know, we are distributors of all sorts of
FRPsuppliesand accessories but we spe-
cialize in the high-tech fabrics such as
Kevlar, S-glass, carbon, and Spectra,
While we sell primarily to the marine
industry, only in the case of Spectra is
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that a condition of our :Iintn’bmmhip.

Allied Signal, the manufacturer of Spec-
tra, does not want us to sell thely product
into any market olher than small boats
and relaled cquipment. We will be
pleased to fill Spectra orders for canoes,
kayaks, paddles, surfboards, sailboards
and the like. I'm sure a radio~controlled
model ship would qualify. [ don't know
about an R/C scaplane; it seems like a
hizzy grey area to me, but Timagine it is
beyond the limits! We will be pleased to
fill orders for any other product without
ragard toend use with one exception: we
do not sell for human<carrying aircraft
construction, for which we consider the

petential liability (o be excessive.
Anyone seeking Spectra fabrics for non-
marme use should contact:
Heh-Won Chang, Manager, Spectra
Composite Business, ALLIED-SIG-
MAL INC., Box 31, Petersburg, VA
23804; I"hones (BO0) 447-3423; FAX:
(BU4) 520-3358
Again, thanks for the publicity, apolo-
gize for any inconvenience or confusion
this situation has created for your read-
T,

Sincerely, (signed) John B, Sweet, US220
South, Mustoe, VA 24468;  (703) 468-
2222 FAX: (703) 468-2227 m

Slope Aerobatics Contest in

Pacifica, Cal{fornia
by Chris Fouquet, Los Altos, California

The Third Annual Slope Soaring Aero-
batics Competition was held August 25,
1991 at Milagra Ridge in Pacifica, CA.
Sponsored by theSan Francisco Vultures,
Jef Raskin, CD,

Anew formof slope soaring competition
has taken off on the Wesi coast, slope
aerobatics! This event doesn'| reguirn
;p?tial equipment, or a large crew of

eipers, just a group of pilots, a judee,
and Mother Nalfurc']: cuur;:emtion?dg

This year, we had all three. The after-
noon wind was straight up the hill at
about 18 mph, with the typical San Fran-
cisco fog lingering a few hundred fest
overhead. The seven competing pilots
battled it out, vach trying to out-do the
other. Some of the maneuvers flown
included immlemans, point rolls, half
outside-half insideloops, and avalanches,
First place and a Futaba 4 channel trans-
mitter went to Chris Fouguet. A Fly-off
b_ctwuen Jet Raskin and Tony Carl de-
cided second and third places, with Jef
the victor, Jake Chichilitti took fourth,
Brian Smith fifth, Al Morse sixth,and |aff
Wieland seventh.

The contest was of a "challenge” for-
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mat with three planes in the air at once,
Each pilot selected a manenver and de-
scribed it tw the other pilots and ndge,
Thatchallenger then had two attem P to
flyhis maneuver. Each of theother pilots
in the heat were given three attempts to
fly the challenger's maneuver. Each
maneuver was judged on accuracy,
smaoth performance, and positioning,.
The pilot who flew the maneuver best
received 1 point. If a challenger was un-
able to complete his own maneuver (or
the judge deemed it unrecognizable), he
lost a point. This sequence was repeated
until each pilot had a chance to be the
challenger. Ties weresettled by a fly-off,
in which each of the tied pilots was given
one attempt ta fly a maneuver selected
by the judge.

Events such as this are few and far
between, and should not be overlooked
byany soaring club with access teaslope
site. The low-key “we're hera ta have
fun” format does not require an expert
pilot or an ultra high-tech slope ship,
Aircraft flownat this year'sevent ranged
froma hand-launch glider modificd with
ailerons, to a  ‘glass skinned ship de
signed for acrobatics. Anyone secking
information aboul hosting a slope aero-
batics competition should contact Jef
Haskin {(415) 359-8588, or Chris Fouqued
(415) 961-2115. |
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About the Cover...
Going for a Record

by Leo Murrﬂ:.', Appleton, Wisconsin

The Constellation and [ have had two
sessions. On the second outing Lgot the
altimeter and datalogger running and
took some flight information.  The sec-
vnd flight was spectacular, The Might
lasted 46 minutes and was terminated
for fear of having the Vision transmitter
run low on the battery voltage. You can
see from the flight altitude plot that |
came down fast from 1000 feel. Three
minutesaftermy landing the low battery
alarm went off. [ need a bigger battery
badly. [t's time to talk to Tom Overton,
The photo shows the kit canopy. Thave
i thermoformed polyester one for use
with the datalogger that provides an ex-
tra 75" of height. The canopy form is

epoxy painted wood and all | had was a
hot air gun for the job, but it worked
using high vacuum, Thereis no support-
ing structure, so | am taping it closed to
keep evarything inside and cuf the pres-
sure fluctuations down. 'm hoping that
Al Scidmore will complete the velocity
madule so that [ can take some perfor-
mance data, One striking observation
tram the flights so far is that there isn't
any period of stability during the Might
thatonecan say with centainty that itis in
still air,

The second benchmark for the altimeter
effort will be an altitude record. That
record is looking moreillusive every day
as [ learn just how high 5,000 feet really
15. Ineed more practice of flying with the
muodel in and out of sight. The thermal
sniffer is @ must for that situation. W

yi |
# ‘ o

0+

Altitude in Feet (Thousands)

> oo

"["T Consteliation Flight of July 14 '91 |

@ 1981 Curt Nehring L

-
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My Canard Designs

by Del Brengman, 6054 Emiyn Ct, San
Jose, California 95123: (408) 629-1325

The Canard hus alwiys appealed to me as an
atrplane; Ldesigned my fivst Canrd m 1982
as a sape racer atul have been inproting on
itever « nce. However, my ultimate goal is lo
wikd @ thermal performing Canard (pres-
ettty snider construction) that makes perfecl
pot lndings.

The first Canard was completed about
twaowoeks beforethe International Slope
Race, which was callud the R.CM. Tro-
phy Race back then, Il was test flown at
Sunset Beach, but light wind conditions
limited the amount of flight time | was
able to keep it in the air. The Canard
pertormed extremely well on the slope,
It turned easily, few inverted, rolled
smaothly and was vasy to land. How-
ever, | feel that it needs more air time
with 8 more experienced race pilot be-
hind the controls.

The day of the race finally arrived, |
Was just starting to get the fieel of how
good this plane was when il hap-
pened. T over-tumed on the south |

end of thecourseand hitthecliff with =

the edge of the wing,..

bul at least | knew that the basic de-
sign had a great deal of promise. So,
not to be deterred, | started constric-
tion of plane number 2. The fuselage
15 fiberglass carbon fiber re-inforced,
while the wings are foam and glass.
Although it flew, it was not light
enongh to thermal, So, T started
construction of number 3. This
is a 30 inch hand launch type,
which has proved to be a good
slope plane,

L find that the dihedral in the
Canard section tends to make it
very stable. It docsn't yaw,
which increases the lateral sta-
bility as well as pitch. The
anhedral un the wing seems to
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Well, it may have been short-lived, i*ii'""_"i

give it stability, also.

The designs look like they are out of Star
Wars. They're very rakish and impres-
sivein appearance, Currently, I'm look-
ing for a competent slope flier who is
willing to see what my canard can do,
I'm looking for somenne who can really
put it through its paces.  If you are
interested in obtaining more informa-
tion or think you can help, please drop
me a line or give mea call, B

(]

-
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Construction photos of Canard #3.

o T e T T T T T T e e e R N e R N
F.¥.l. = For Your Information

A Book by Don Edberg (RC
Modeler's Soaring Editor}
« MORE than 250 pages
+ 10,000 lines of products
» Includes 350 Manufacturers
» and 600 Categories
radlos -- recelvers.- servos - Kits
- ACCEeS5Ories -- hardware --
materials -- toals -- soflware -
books -- magazines -- videos --
BESs -- and many mora,
* Only $19.95 postpaid (CA add tax)
trom Dynamic Modelling, 4922
Rochelle, Irving, CA 92714, or
call 1-800-SEND FYI (orders
only),1-714-552-1812 or
724172067 @ Compusarve
« Remember - Tell 'em you
saw it in FYI!

: 2l
QAU

VS Sailplanes

On the Edge in Slope Soaring

F.Y.L --
Quiet Flight

THE SOURCEBOOK for sailplanes
and electric flight.

AT AT AT AT AT AT AT T T T T T FTETEFFTFFT

by Don Edberq 1991 A

Sport Thermal

& Slope Trainer
Span: 84in,
Loading: 11-12 az./12
Seclion: 5§30
Controls: 2eh -

Ruddar/Elav,
Options: Drawings
shaw alleron installa-
tion.

Structure: Glass/Kaviar
Fuse. with Sheet Balsa/
BYl. Foam Wings

$124.95 & $5.00 S&H

fin .

Send 52,00 for Catalog (6 Stampa O.K.)

VS Sallplanes, 2317 North 63rd, Seattle, WA 88103
(206) 525-5776 After 5:00 P.M
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Ballplane

For those of you who have been follow-
ing me on how | design a glider, my Test
Bed has just been completed. 1 haven‘t
had a chance to fly it yet, but hope to get
out in the next week to do some fying
and will report the Test Bed results,

First, the Test Bed was not intended to be
a beauty, buta functional test bed, to test
the wing, stabilizer and to work out the
best dimensions for weight and balance.

MNow, on to the layout and design of the
Test Bed, First, I wanted a glider with a
53021 airfoil, 120 plus inch wing span
with polyhedral, flaps and an aspect ra-
tio of approximately 14 to 1, Working
wilh these mimbers, there was one more
item that needed to be installed in he
wings. | fitted two servos for the flaps,
onein each wing, using the JR-%01 servo,
To get the depth required to accommo-
date this servo, I needed a win g witha 10
I/4inch cord. With this information [
went on to lay out the wing. When com-
pleted, the wing had aspan of 124 inches,

not including the fuselage width, with

10636 square inches of wing area and an

Test Bed ready for final sanding,

Commpleted Test Fed.

aspectratioof 14.610 1. Nextstep was the
stabilizer. For thestabilizer I selected the
MNACA 0010 airfoil, After the stabilizer
drawing was completed, | had 154.2
square inches of arca and that works out
b a little less than 79 of the wtal wing
area, The midder has a profile using a
MNACA 0005 airfoil with 75 sguare inches
of area, The fuselage that carries the
wing and stabiiizer has a 12 inch nose,
wing cord of 10 1/4 inches, from the
trailing edge of the wing to the leading
edge of the stabilizer 1s 22 1,2 inches,
stabilizer cord is Sinches, and thereis a3
inch rudder for an overall length
of 52 3/4 inches.

Mow that the Test Bed is com-
Pleted, | find that it looks Like
what T had drawn on paper. This
is somewhat surprising because
Ididn’t make any changes. But,
some changes are going to be
made later on. OK...going over
the completed Test Bed, Thavea
wing leading of 11.5 oz. per sq.
B This is acceptable, as | was
originally looking for a loading

R/C Sonring Digest

somewhere botween 10 ta 12 oz, per &q.
ft. But, I'm not happy with the gross
weightof 850z. Thad to put 120z oflead
shol into the nose to balance the model at
33.3% of the wing core.
] R P v

Craig Aho & his Sperber Jr.

To change or eliminate part of the 12 c2.
of lead shot | had put into the nose of my
medel, there are several things that Tean
da [ eonstructed the fin and rudder by
sheeting a foam care; this could be re-
placed witha built-uptype construction,
The stabilizer has a sheeted leading edge
and cap strips on each rib; these could be
eliminated. ‘The distance between the
wing and stabilizer could be shortened
by 1 or 2 inches. By removing maybe 2
oz. from the tail, this could mean about 4
oz, from the nose, sothat the gross weigh
conild belowered 1080 or 7502, The wing
loading would be lowered 1o 10.90r 10.2

October 18681

Elip top hatch.. ensy access to swoitel, rubber bands to
held swirg o wnd flap serio pligs,

Whag tnserts into fuselage. No tape requirel.

4‘-_{'?‘?;,

oz. per sg. ft. But, before | make any
changes, | want to fly the Test Bed as is,

The time that 1 have spent building the
Test Bed is somewhat embarrassing (2
months), but those who have seen my
shap will understand, as [ usually have
severaldifferent on-going projects going
on at the same time. Craig Aho of
Mountlake Terrace, Washington sent me
a picture of his beautiful, scratch built,
seale Sperber Junior. Craig tells me that it
only took 4 weeks to build this model,
Aviation Books
1 read two books this last menth that |
would like to share with you. They are
abouttwo pioneersof early aviation here
in America,
The first book is “The Boeing 247", by
Hanry M. Holden. Thisis about William
E. Bocing whao, as a young man, moved
from Michigan to Seattle, Washington to
make his fortune in lumber, Young Wil-
liam E. Boeing in 1908 was sometimes
called "sportsman”, because he didn't
keep regular hours like ordinary work-
ing people, but enjoyed fast horses, fast
cars and yachts, and later took up flying
as a hobby. In time, Willlam’s hobby
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becamea business and the rest is history,
The second book was “The Luscombes”,
by Stanley G, Thomas., During WWI,
Dron Luscombe went overseasand drove
an ambulance for the French Army. Al
this time ho became interested in flying.
Hewould trade American cigarcttes with
some of the French crews who were fer-
ryin; aircraft to different flying felds for
a ride and, sometimes, they would lot
Don take the contrals.  After the war,
Don returned to the States and opened @
small advertising agency in Davenpaort,
lwa and took up flying seriously, Soon
afterwards he found for himself a brand
new, skl in the crate, war ﬁurpluﬂ”(j‘urﬁsn
Jenny®, for $850,00. But, the Jenny was
not to Don’s liking, as it was clumsy on
the ground and required wing walkers
to get the Jenny in and out of the hanger,
In flight it was slow, cold, drafty and
uncomfartable.

Don Luscombe had adream. He wanted
an airplane that flew and handled like a
limousine, The only way he could get
what he wanted, not being a designer or
a builder himself, was to put together a

company and hire the peaple to build
what he wanted. Together with himself
and other businessmen, who wanted o
develop commercial aviation, they put
tagether 85000.00 and started “Central
States Aero Company” in 1926,

The first production airplane was the
"Monocoupe”, which was fallowed by
the “Phantom”, the first built metal light
aircraft. By 1939 Don Luscombe lost
comtrol of the company through corpo-
ratetake over, But Don Luscombe's long
Hved dream still goes on. Today, in the
1990°s there are still many of his
Luscombe model 8%, model 11 Sedan’s
and Silvaire's still flying.

These books are available through Tab
Bouks, The Flying Classics Series.
Another Composite Source

Cnelastitem, L havetold you how to find
compaosite building supplies like epoxy
resin by looking in the yellow pages of
your local telephone book under plas-
tics; aleo, look under foundry supplies.
Some of these shops carry epoxy resin
and mold making supplics. B

I'm Hooked on Scale

by Craip Aho
Mountlake Terr, Washington

Hereare the photos of my recent trip to
Eaple Butte — Tri-Cities area. | went
there Saturday only and the wind wasn't
toa cocperative, As it turned out, Sun-
da}-‘ was the better day and those who

stayed wercableto fly without any prob-
lems. Ere flew his Kranich on Sunday
and, apparently, had a good flight, Gary
Brokaw's Habich flew great on Saturday
and | was impressed to see it do axial
rulls across the stope. His workmanship
is superbl My Sperber Jr. didn’t fly thal

week-end, but the following
Wednesday at my home field |
winched it aloft. Tt flew, but CG
and a few other areas needed
sorting out. As of this writing,
I've made all corrections and am
ready to try again. I'm hooked
on scale! W

Fred China's TG

R/C Soaring Digest
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Understanding
Thermal
Soaring Sailplanes

Part 4 of 4 Parts Continued
{This column began in January, 1990, Hach
part covers several months.}

..by Martin Simons
e Copyright by Martin Simoos
All Rights Rescrved
Mrrtin Simons, 13 Loch Streel, Steprey,
South Australin 5064

The cifect on the tail of wing camber
A little tail drag can be saved if the wing
camber is reduced at high speeds. Since
it is camber that causes the nose down
pitching moment, using a less cambered
section for the wing reduces the counter-
active balancing work the tailplane has
to do, other things heing equal, and tail
vortex drag, small though it is, can be
saved.

Camber changing Haps on the wing
have similar effects. If, when flying fast,
the wing [laps are sufficiently raised to
reducethe wing pitching momentto zero
the stabiliser will net be required to pro-
vide any negative balancing force.

Tuck under

The phenwnenon of “tucking under’,
which has been discovered by model
sailplane fliers, 15 in the first place cansed
by the wing camber. The more cambered
the wing, the larger the nose down pltch-
ing mument coefficient produced by the
profile in the wind tunnel. Asamedel in
actual Aightistrimmed to fly faster, nose
down, the airspeed rises. All acrody-
namic forces increase in proportion to
the square of the Mow velocity, so as the
model picks up speed the nose down
force produced by the camber increases
rapidly. A correspondingly more pow-
erful counter force is required from the
tail to prevent the nase poing down fur-
ther,

Although other factors probably enter
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the situation it is almost certain that g
run way' tuck upder results from oo
much structural flexibility of the modet
under the rapidly increasing loads at
higher and higher specds. The elevator
pushrod or cables may flex or bend, the
tailplaneitself may distort or oven break,
the rear fuselage bends under the oad,
and the wing itself will certainly twist.
All these can produce a situation where
the model does not respond Lo the eleva-
tor but pitches further forward into the
inverted diving attitude. (A quick-think-
ing pilot can often save the situation by
pushingthe muodel throughinto the fully
inverted position, ¢limbing to reduce
spesd and then rolling upright.)

If the wing has less camber, there will
b less nose down moment from this
source and all the loads will become
correspondingly less, In addition, of
course, a stiffer strocture all round will
reduce the danger. Note also that raising
the wing faps, if any, reduces the pitch-
ing moment and as aby-product, islikely
to prevent tucking under.

Vertical tail drag

To cut the area of the vertical tail will
savedrag, but the scope here is not large.
Sailplanes lack the effect of a fast slip-
stream blowing from a propeller, which
enables many powered aircraft to fly
safely with relatively small vertical fin
and rudder surfaces. (When the motor is
throttled back vr stopped, lack of control
in yaw often shows up.) The model sail-
plane usnally needs a relatively large
vertical tail and some drag penalty las to
be accepted.

Again, basing the argument on an ex-
isting successful design, some small sav-
ing may be achieved if the aspect ratio of
the vertical tail can be increased. A good
many model sailplanes have vertical tails
designed tor fashionable appearance
rather than cither drag reduction or con-
trol power. They are quite often swept
back with long dorsal extensions, tomake
a protty shape but with an aspect ratio

R/C Soaring Digest
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even less than unity, They would be im-
proved by reducing their total area, but
increasing their height. A tall, narrow
surface is considerably more responsive
in stabilising or control action, than a
relatively short and broad one. This be-
ing the case, the same power can he
achieved with less drag from a tall, nar-
row vertical tail, as from a low aspect
ratio surface of larger area and larger
drag. Linfortunately, this recommenda-
tion 15 not fully compatible with the pre-
ferred lowdrag arrangement for the hori-
zontal tail, which isa high mounted or T'
layout. If the vertical tail is tall and nar-
row, mounting the honzontal stabiliser
at the top of it hecomes difficult and the
entire tail unit tends to be vulnerable to
damage. Flutter is also more likely. An
aspect ratio for the vertical tail of two or
three is, nunetheless, quite achievable,
and makes a distinet improvement to
lateral stability and control.
The fuselage

Theearlier diagram shows roughly what
proportion of the total drag is produced
by the fuselage of a typical model sail-
plane. Evidently, with wing and tail to-
gether never producing less than 90% of
the total, the difference between an ex-
cellent uselage design and a rather poor
one, is not likely to make more than a
small difference to the final result. As
usual with parasitic items, any improvi-
ment that can be made will show up
maost at high speeds,
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Fuselage drag is mostly a form of pro-
file drag, consisting of skin drag and
pressure or form drag,

Form drag is reduced by making the
I:lud_',rns slender as possible, and keeping
itin line with theairflow so that it moves
through the air with the least possible
disturbance, ['robably the most impor-
tant factoraffecting fuselage form drag is
the angle at which it is rigged with re-
spect to the wing, that is, its angle of
incidence, The angle of incidence is best
thought of as the rigging angle of the
fuﬂuiagetﬂ thewing, ratherthan th ewing
to the fuselage, because in flight it is the
wing angle to the air, not the fusclage,
which controls the flight and the perfor-
mance, The fusclage moves nose up or
nese down with the wing. As it does so,
it may be more or less in line with the
airflow,

When the model sailplane is flying
slowly, the wing is trimmed to a high
angleofattack, but theglide path through
the air is inclined downwards. Old time
sailplanes were often rigged so that the
fuselage, at this low speed, was accu-
ritely aligned with the low speed glide
path, so presenting the least possible fron-
tal area to the flow at this speed and
hence, least possible drag and minimal
rate of sink, The setting of wing chord
linerelativeto the fuselage datum on the
drawings was perhaps Hve degrees or
even more, On the ground, with the fuse-
lage more or less horizontal, the wing
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appeared o be set at a very high angle
(Figure 49} In slow flight, the wing being
trimmed by the elevator toa high angle
of attack, the Fu:-'r:.'lage then was pointing
along theglide path. Forearly sailplanes,
and fres flight models, desipned always
to fly &t the minimum possible mte of
sink, this was an efficient system

When the importance of penetration
was realised, Il was recognised that a
different policy was required. At high
speeds the wing's angle of attack is re-
duced. [f the fuselageangleto the airflow
15 correct for the minimum sink, as the
airspeed rises the fuselage finds itsell
Iyingdistinctly across the How and virtu-
ally acts as an airbrake,

Asrepeatedly eimphasised above, para-
sitic drap becomes most important at
high speeds, so to rig the angle of inci-
dence oo high is bound to spoil the
penetration of a model sailplane. In low
spead flight, parasitic drag is less impor-
tant, so it matters Jess if the fuselape is
rigeed so that it appears distinctly nose
up. There will be only a small drag pen-
alty. At highspeeds,; such a fuselage will
be more accurately in line with the glide
path, and its drag will be less. For mini-
mum prarasitic dragat high speed, which
i where this form of drag really counts,
the fuselage should be set close to zero
degrees relative to the wing chord line.
Thisis nota hard and fast rule, forit must
be stressed that as the trim changes, so
doestheangle mthcfusnlagﬂ tothe glide
path. Flap settings of the mainplane also
make a difference. At one lim, and one
flight speed, theangle willboright. Atall
other airspeeds, the fusclage will, 1o
greater or less extent, be auﬂlm:t slightly
across the flow, The required compro-
mise should always be biased towand
saving drag at high speeds, rather than
low,

Assuming the fuselage alignment is
close to the best angle, some further, but
ralatively amall, savings can be made by
attention to details of the fuselages form
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and skin drag. This means, basically, re-
ducing its maximum cross sechional area
and ensuring that the outline is stream-
lined with an oval or circular cross section
A correctly streamlined form for subsonic
flight never has a sharply pointed nose
entry. Nothing is sacrificed if the extreme
fuselage nose conforms to the legal mini-
mum radjus, 7.5 mm, whereas a pointed
nose is actually less than ideal from the
drag reduction viewpoint.

The side and wvertical projechon of the
fore end of the fuselage should then be
bared as far ax possible on a suitably thin
symimetrical acrofoil section outline, or en
any of the establiched “low drag bodies
whoseordinates areavailablein well known
Loy hooks.

I'he fuselage skin drag depends, like tha
skin drag of wing and tail, on the total area
of surfacein contact with the air and on the
character of the bounda ry layer. [f laminar
flow can be preserved in the boundary
layer over the frontof the fuselage, the skin
drag of the whole component will be re-
duced. If the fusclage in fronl of the wing
has badly fitted hatches and access panels,
or switches protruding into the airflow,
these can have unexpectedly large effects,
not only because they contribute directly
themselves to the form drag, but also make
the boundary layer turbulent, which in-
croases skin u:{ra,-ﬂ,;. The disturbance result-
ing continues aft and spoils the flow over
the rest of the surface and the central parls
of the wing,

For sume years now, the bes| sailplane
models have been fitted with perfectly
smnnoth, detachable, streamlined nose cones
which areslid over the front af the fuselage
to form an airtight sheath. The cone ex-
tends back as far as possible, right up to the
wing leading edge, s0 the model presents
tothe aira smooth and scamiess form. With
such an ontry, there is every chance af
preserving laminar Flowe. Such a nose cone
is also eminently practical, giving free ac-
cess to the radio equipment as soon as it is
removed. Inabad landing, if the nose cone

R/C Soaring Digest

MNose cone siides off
for access Lo radio

Ta1l boom
cantraction
aft af wing

Figure 50 Deatachable nose cone for low drag

Mid wing

is destroyed or split it may be replaced
quickly withaspare, Thejuint at the rear
of the cone can ba made very accurately
su that the air flows over it with mini-
mum disruption (Figure 50)

Aft of the smooth nose cone, the flow
will be disturbed by the wing root. The
bBoundary laver will willalmost certainly
becomse turbulent, and skin drag will
therefore increase rather sharply, To re
duce the total area of tuselage skin ex-

posed to this turbulent flow, the cross
sectional area of the fuselage should be
reduced to pmduf'e a slender tail boom.
The contraction should be gradual be-
cause if it requires too sudden a change
of flow direction, it will produce total
separation and increase form drag and
defeating the main purpose. Also, of
course, the stiffness and strength of the
tail boom must be adequate to prevent
flutterand breakage under normal loads.

e
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PO Box 975
Olalla, Washington
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Ina previous column we promised more
information about Bill Kubiak's Coun-
sellor, a canard. The following article,
deseribing canard design, originally ap-
peared in Bill's club newsletter,
ON CANARDS
by Bill Kublak MRCSS

“I've been interested in canard type air-
craft fora lomg time. My first canard was
a hand-launched ghider 1 made when |
was in high school in 1943, followed by
some stick ROG types and finally in 1947
an Q&R 23 powered free flight, [t flew
very well until the rubber band holding
thecanard to the fuselage failad in fAight.
1t was then that | discovered the advan-
tagesafusing several rubber bands rather
than one large long rubber band. In
general, canards are stable, casy to ad-
just, forgiving of heavy handed tweak-
ing, and they fly well,

“Canard enthusiasts canusually quote
several reasons why a canard 15 so desir-
able; especially in 1.1 scale. They are
safe. The canard muest stall frst befare
the main wing in order to be stable, So
the main wing never stalls, never spins,
“Theyarealsoefficient. Thetaildown-
loading ot conventional aircraft is re-
placed by an up load on the canard sur-
face, This reduces the wing induced
drag and so increases the ovorall efff-
ciency of the aircraft,

“Canards arealso very easy to lay oul.
Inconventional 1.1 aircraft, especially in
peneral aviation, (small), the payload
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volume usually has to be located at the
junction of the wing-fuselage load paths,
Fuselage structure and wing carry-
through design canusually be greatly sim-
plified if you could just run a diagonal
acrossthecockpit right through the pilot’s
chest. Cockpit design in a canard i5a lot
easier. The CG is ahead of the wing, The
wing carry-through runs behind the cock-
pil. The canard loads run across the fuse-
lage ahead of the cockpit. The cockpit is
located in the center of the fusclage, and
the pilot feels good without that diagonal
running through his chest,

"But | think the greatest appeal of the
canard isthat it's different.

“Canard design is pretty straight for-
ward, Thave varied the area of the canard
surface from 10% to 60% of the wing area,
and have found 25-33% to be about best.
Lay out the decalage at three degroes and
add in f to 10 degrees of dihedral to the
canard. The Vertical Tail Volume Coeffi-
cient is usually 002, and the main wing
has about six degrees of dihedral. The
forward fuselage ofthe canard necds some
sidearea likea cabinor pylon. It dossn’t
have the side area or dihedral the nose
tends to fall ina turn, The canard surface
should be located above the wing, Tthelps
te have the canard tip above the ground
when the fuselage and a wing are touch-
ing the ground.

“Whenever I build a model I weigh and
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d by Bill Kubmak.

Enalpria, %18, |

Enalpria,
#18, being
Inrenched by
falen
Borfang.
Node how fiee
hack tomn
hiok is
incated!

balance the wing, fuselage, and tail parts
after they are covered. After several
years and several dozen model designs,
I can ustimate weight and balance of a
new airframe quite accurately, | also
weigh and balance the innardsand draw
them in place in my layout drawing.
Thenit's easy tocaleulate the weight and
balance point location before the design
is finalized. Onacanard | locate the CC
at (.21 + /- (.03 times the average chord
ahead of the neutral point. 1 lucate the
towhaoak 1/2" ahead of the TG,

“Mormally the canard model's
lowhook is aboul at the center of the
fuselage. When you put the highstart
tow-ring on the hook, it's a strange feel-
ing when you are about to launch as
thereis ALL THAT FUSELACE ahead of
thetowhook, [ttakes several launches to
get over the launching jitkers.

“About 4-5 years ago, John Borlaug
started talking about building a canard
model. | offered to design him one, but
Craig Christenson had plans for a model
called the “Weird One”, published in
Flymg Models,

"Johnbuilt that design and it flew very
well, 1 continued with a canard

design, which turned out to be SRS

maodel design #18, “Enalpria”, in
my long string of designs, but [
didn’t getachance 1o build it then,
John followed up his experience
with the Weird One by doing a
design of his own, Ttturned out to

Enalpria, #18 — Note canard
sterface on piglon and single fin,
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be very handsome design, but over-
weight. Its life was short for a variety of
reasons, but it looked so darn good it
wonld have beena shame talot it die, We
look it over o my house, put a clean
sheetof paperan the drawing board, and
traced the profile of the fuselage and tail.
Using that as the starting point, [ de-
signed a Standard Class that John called
the Counscllor {or #22 in my books). It
flew very well, including a A minute
flightenelazy Saturday afternoon. Wall,
that got some enthusiasm going to build
old #18, solast winter it was built and its
been flying all this summer. Stability is
good aboutallthreeaxes, and it has good
L/D. Theonly downfall isitis toolight to
penetrate well, so it canonly be flownon
days with winds bolow 15 mph. [t
thermals well when someone like John s
at the controls, but finding and riding
thermals 1s not one of my skills,

"It has survived a launch with the
receiver off, resulting in a spectacular
pop-uff and helicopter/ frisheo return to
carth, Ask Tom Rent for details as all |
can remember is frantic blur,

“1f you want to talk about flying ca-
nards, talk to John Borlaug, Tf you are
interested in canard design, look me up,
If you are interested in plans for #18,
Enalpria (2 meter), or #22, the Counscl-
lor (Standard), they are available from;
B2 Streamlines, PO, Box 976, Clalla WA
OR35S @

Don Winiecks, Minetto, New York pro-
vided us with the new masthead lor
RCSD. Pretty cool, huh? ®




How to Improve Your
Landing Scores

Part I
by Frank Deis
Mikes Peak Soaring Society (PT'S5)
Colorado Springs, Colorado
& Copyright by Frank Deis 1990
All Rights Reserved

(The following article appeared origi-
rially 1n the Journal of the Pikes Peak
Soaring Society, The Spotler, in June of
1990, Itis roprinted with the permission
of Frank Deis, Part 11 will follow in
Movember. Ed.)

I s tinte Lo begtn preparations for Hie Cola-
ricdo Chattenge Cup events tis summer, A
frall dayy wnall be devoted to the duration event
s 1 was fast year, Because Hhe durittion
fargef Hme s anly 6 mnites {most planes are
ety capeble of this) e { & flogwiras nan-
art-mamn fo carcel ent e weather fﬂﬂ!ﬂr,
fanding scoves wnll probably defermine e
WNNETS,

The following discussion of precision
landing technigues is provided as a parl
of PPSS's overall program to improve
club member’s skills. (And in the hope
that members will go to work and take
the Cup away from RMSAL

Landing when and where you want is
a fundamental piloting skill and its com-
plexity is seriously underestimated. For-
tunately, anyone who wants the skill can
acquire it if someone will divulge the
secrits to them and if they will practicea
little.

The first trick i to know if you have
the skillor net. [tis kind of like A A — Hi,
My name is Frank and [ can’t land! [
started out as a hot shot pilot who had
that thermaling stutf down pat and was
ready for competition. Svon, | realized |
didn’t know squat about how to fly. 1
would start my landing patterns al ran-
dom points all over the field. The air-
plane would hurtle through the down-
wind leg and go bonkers during the turn
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onto the base leg. T would fight to regain
control during the base leg and to get the
timing right for the turn onto the final
approach. Theairplane would dive, then
balloon into a stall, then dive again. The
wind would get under one wing and toss
me off my heading. I frequently ended
up 5 it short of the spot with the nose up
in a stall, bank angle at 60 degrees and
thinking aboul how to save the airplane
instead of how to land, Nota pretty sightl

It is cquite reasunable to expect to land
within one second of the target time and
within ane foot of the spot most of the
time. (John Beed does it routinely!) We
arctalking about 98% of pertecton a bwo
minute precision flight using the AMA
measurgment tape (one point loss for
every three inches away from the spat).
The following techmguesencompass the
lessons [earned while trying to increase
my contest scores. Thie hope is that they
might help someoneelse. T willbe glad to
help anyone who wants to practiceand |
promise you will emerge an improved
and more confident pilot, For those who
want to go for the Cup, hopefully this
will help. .

The reasons precision landings are so
difficull are basically two told, First, lots
of things have to happen exactly rght in
a very short period of time - there is no
time to be innovative while in the land-
ing pattern. Second, the results of a mis-
lake are not immediate apparent. They
show up much later in the flight. Hence,
it is difficult to connect the problem with
the cause. The key is to think it through
ahead of time and practiceuntilall of the
adjustments are instinctive,

There are many different precision
landing techniques and almost all will
work. Althoogh there are differences
between them, they all share some im-
partant features. 1) They are highly dis-
ciplined. It makes little difference what
you do as long as you do it exactly the
sameevery ime, 2) They include specific
points wherechanges in wind speed and
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direction and errors can be corrected for,
3) They allow the pilot to divide the
landing into two separale problems: a)
getting down on time and b) hitting the
spot such that they can be addressed at
different puints in the flight.

I will describe the technique I prefer -
- the classic full size airplane landing
pattern consisting of a downwind leg, a
base or cross wind leg and a final ap-
proach, T will try to provide enough dis-
cussion so that you can use thisapproach

October 1991

* CORRELT FOR CROGE WINDS

0
{f or tune up your own to improve

your scores, The landing pattern
(shown in the figure) consists of three
apparently simple legs, but there is a lot
to know about each one,

Hitting the Landing Pattern

Entry Condltions

First, let’s discuss preparations prior to
entering the landing pattern. A comman
landing mistake occurs here, before the
pilot even enters the landing pattern!
Landing requires re-irimming the air-
plane, Most of the flight is performed
while trimmed for minimum sink of
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maximum lift (o drag, Mast of the land-
ing pattern, however, requines increased
5F‘-“-:d to im]:rrnw control response and
to make sure the nose staysdown, There-
fore, prior to entering the tanding pat-
torn (10 - 15 seconds), 1 pul ina click or
twoof down trim and increase the speed
10-15% (i.e, noticeably) above the "nor-
mal” glide speed. This eliminates lots of
problems later on as we will see,

The firstevent in the landing process is
arrival at the "entry point”. Tt marks the
end of the thermal or distance portion of
the flight and the beginning of the land-
ing phase. If done correctly, you can
make the following statements to your
self or, betker yet, to your co-pilot:

Entering the landing pattern now-

Cross wind distance - good

Altitude - good

Alrspeed -up and stable

Down trim - in

Time to go - good
Missing any one of these entey point
check list items spells potential disaster
for the landing although it is not usaally
apparentuntillater. ltishardertoachieve
the entry conditions than you might
think.

As will become clear as we progress,
the objective is to fly the landing pattern
exactly the same way every time so that

the flight time inthe patternis exactly the
same, to the second, on every flight. The
landing patkernis 25 - 30 seconds long for
most people. Youare off to a pretty good
start it you can break the entry point
plane on every flight with exactly (say)
A seconds to o, Henee, the first thing to
masteris passing throughtheentry point
plane at exactly the right time. You may
choose to wander on back to the landing
area at the end of the flight, float around
the entry point and then make a guick
dash to the entry point to start the land-
ing pattern, | prefer to stay in the thermal
as long as possible, then come screaming
out of the sky in a near vertical dive and
race for the entry point at full speed. (1
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like to avoid the problem of leaving the
thermal too early and getting caught in a
downer on the way home.) Your technique
will depend on your personality, uirplane.
skill Tevel, weather conditions, the event
you are flying, and how much guts you
have,

When you canarriveon time reliably, you
are ready to address the finer points of en-
tering the pattern, Try penetrating the entry
point plane at the same altitude every time
- typically about 30 ft. Missing the correct
altitudeat the entry pointimmediately com-
plicates the landing problem. The airplane’s
sink rate is about 2 it per second. Hence
arriving 20 fttoo high will tend to stretch the
landing pattern from 3040 40 seconds! you
are going toland within 1 second oftheright
time you need to control the entry altitude
within a foot or two! (Make sense?) Most
pilots don't realize this and try to compen-
sate for such altitude variations during the
landing pattern. As you can see, itis almost
too late by then unless you have really big
spoilers.

The next thing to concentrate on is getting
the cross wind distance to the entry point
right. It is surprising how important this
distance is and how much easier the whole
landing processisifitis properly controlled,
The distance is important because it “re-
seryves” space for the base (cross wind) leg.
The base leg consists of two high speed 50
degree turns with a straight cross wind leg
in between, This uses up a reasonable
amount of sky - typically 30 to 40 meters. If
| pencirate the entry plane at too short a
distance - say right uver head, | cannot ex-
ecute a clean, fast, repeatable base leg and |
am headed for trouble. Leave yoursclf some

room to mancuver, The most commaon mis-
take | sce pilots make on their landings s
cutting the pattern too tight at this point.
Kueep the airplane away from you and the
landing spot until you arc ready to set it
down.

Iftheairplaneisin the correct trim and the
altitude, crosswind distance and time to go
arecorrect at the entry point, the only thing
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left to go wrong is airspeed. The natural
lendency is to control ground speed
which is not the same as airspeed. Air-
speed is what counts here. Flan to aceel-
erate or decelorate  to the correct air
specd inthe 5 to 10 secands before arriv
ing at the entry point. If the airspeed is
toelow, youwill notice a sluggishness in
the alrplane’s control respomse during
the downwind leg which you will feel is
odd but which you willignore. The prob-
lem doesn't becomne clear until you at-
tempt to turn onto the base leg and the
airplane fades and dies in the turn. [f you
are hacky, you will land short. If you are
not, you enter a downwind stall and
crash. Downwind stalls, duetoimpropor
control of airspeed, are the leading cause
of damage to our sailplanes, If the air-
spead is loo Righ, the airplane will zoom
back into the sky when you attempt the
turn onto the base leg. The zoom [orces
you to break out of the pattern and yvou
lose control over the landing process.
Controlling the airspeed at the entry
point in spite of the wind conditions is
the most difficult skill associated with
the entry into the landing pattern, The
good news s that there are a couple of
things you can do to gel a handle on it.
Firsl, you can know and trust your air-
plane. If your control system and link-
ages are solid and repeatable (ie, no
MNYRODS that change length with hu-
midity and temperature) you can put in
the down tnm, get off the elevator, grit
your teeth and let the airplane pick its
ownspeed! Ifeverything is perfect in thy
sense that the clevator goes to the same
angle every time, then the airplane will
seek the same aisspesd vvery time, The
other option is to gel lots of experience
under lots of different conditions until
you learn  how to estimate airspeed,
Once you can estimate airspeed, control-
ling it isa matterof diving, stalling, using
flaps or spoilers, or using some other
chiergy wasting maneuver. Almost any-
thing will work.
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ENOUGH ALREADY! Onentering the
landing pattern — T told you it was com-
plicated — you can now start practicing,
Remumber that you are forced to prac-
tice one landing on every flight. You
have the choice of practicing a good one
or a bad one. The kind you practice is the
kind you will get good at. If you set
specific goals for each landing you will
learn something and steadily improve,
Why Net? If you are serious about rap-
idly developing these skills you can sol
up a short high-start and shoot many
landings in a short period of time. What-
ever you do, keep a clipboard or note-
book handy and write down what your
entry conditions were (Lo, you need to
know if you did what you planned to
do). This is a powertul secret to improv-
ing yourskills, Human nature being what
itis, your memory will play tricks on you
after a few flights and you won't remem-
ber what you did or how well it worked.
The bottom line is that what gets mea-
sured gets fived and what does not, dowes
not,

You are now ready 1o go practice the
citry into the landing pattern. Pick a
point about 30 ft. high and about 30
meters crosswind as the entry point and
a time o go of 30 seconds for starters. (1
will show vou how to determine the
right numbers for you later.) Launch, fiy,
havea good time, When youare ready to

come down, ask someone to give youa |
or 2 minute count down (or count up if
you prefer) for landing. | used to fly by
myself when practicing so | used a cheap
taperecorder witha 2 minutecount down
for landings — it works protty good.
After landing, write down how well you
did on altitude, crosswind distance and
time to go at the entry point, You are on
your way to the Challenge Cup! If you
haveany trouble hitting the entry condi-
tions, ask a club member for help. That's
why we have aclub. Next month we will
getinto the landing pattern itself. W
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Jerry Slates' Special Edition
About a year ago, Jerry Slates of Viking
Models, U5S.A, introduced a new fuse-
lage called the Special Edition. The fuse-
lage was designed to be a somewhat
generic fuselage for use in F3B/SMTS5
and with the RC/Ouabeck airfoil fami-
lies, It is 54 inches long, weighs in al
about 1.5 ouncesand isconfigured fora
bolt-on wing. With this design you can
usea 1" tail ora conventional stabilator
for vour pitch control, It hasa fiberglass
nuse cone up ront, and as always the

workmanship is excellent. m—
1 first !-:a-.'f the Special ﬁ =
Edition on a visit 1o Jerry's |
last Augustand was imme-
diately impressed by the J
design and what possibili-

i

and with the plug-in tips would be casy
tar ennstriact, The panel sizes were next
agreed upon as a 105" straight panel for
the center. The tips wonld go from 105
inches to 7.5 inches at the tip with a
siraight trailing edge across the entire
span. As we had been experimenting
withall fikerglass wing construction, the
wing would consist of fiberglass over
pray foam with the stabs built with the
same method. We even decided to go
whole hog and do the rudder in fibor-
glass, as well. Well that was simple
enough; presto, instant airplane, or so |
thought,

The only remaining ikem of any conse-
quenceinthis project would betheairfor]
fur the first wing. Dale borrowed my
copy of Soartech 8 and procecded (o
search for theairfoil that would meet his

tics there were for a ther-
mal adaptation. Dale King,
my basic flying and build-
ing partner, waslooking for
an open-size fusclage with
a bolt-on configuration for
use in trying oul airfoils and as a thermal
contest ship, Upon returning to Texas, |
called Dale and provided him with the
specs on the Special Edition, After about
a half hour of thought, Dale called Jerry
and ordered one. Dale’s thoughts from
this point center on the rest of the design
like the wing and stab,

Dale and I got together about a week
laterand started to design the wing. First,
Dale decided that the wing would be
built as three pieces and with a three
meter span. The conter section would be
flat with polyhedral outer panelsassome
of the European F3B ships have been
designed over the years. This would
provide the advantage of some stability
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Special Edition fuse with cores cnt,

flying style and provide the best flying
characteristics.  This opened a real
Pandora’s box, This was the first air-
plane that Dale had designed and he
wanted to make sure that the design was
successful. Neodless to say, a great deal
af thought and an uncountable number
of phone calls and face-to-face discus-
sions took place. Before it wasall over, |
had ordered another copy of Soartech &
because | knew | would never see my
original copy again. [ lost count of the
number of wing designs that Dale came
up with over the next few weeks; need-
less to say, the number was rather large.

Quateck, Selig, Selig/Denovon,
Eppler, DF..the names began to run to-
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getheras Dale pondered the merits of the
airfoils that were available. | think that
Dale read and rercad Scartech § a hun-
dred times at least over the course of the
nextthree weeks., When the dust settled,
Dale selected the Quabeck 3/11 for the
first Special Edition wing. He had been
flying a Bounty Hunter with the Quabeck
25/10 and this scemed to be a logical
transition. Mus, he was familiar with the
flying characteristics of the airfoil and
thechange to the larger plane would not
be so drastic,

During the airfoil dilemuma, the fuse
lage had arrived and Dale started Install
ingthe bellerank and making servotrays
and other things that would put the
preject further along, Hemadea new set
of foam cutting templates for the HQ 3/
11 and, one evening, he cut the cores for
the wing. The next evening a set of foam
cutting templates for the stabilator were

constructed using the SD 8020 airfoil,
and a set of stabs emerged

from the foam bin. At the
same time, arudder magi-
cally appeared ready for
some glasscloth and resin,
With all the parts in place

The Special Edition ready-
tirmfliy, art last!
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it was Lime to glass some foam,

Asthis was the third set of glass winpgs
we had done, some thoughts went into
the problems and mistakes made on ear-
lier atlempts. Wedeoded onalayerof3
vunce for a base, 3 layer of uni-direc-
Honal carben fiber about &inches wide, a
layer of Spectra, and a laver of 2 gunce
fiberglass for the outerlayer. This would
provide a super strong centor section
twhich turned out to be serious overkill),
For the outer panels wedecided on justa
layer of 3ounceand a laver of 2 ounce for
the surface. This lay-up provided the
needed strength at the center and strong
but light weight tips.

We prepared the cores by putting in
the hold down blocks. Wethen pulinthe
sub ribs and root ribs of 3/8in plyweood
for the carry throughs in both the tips
and center section. As a note here, we
havebeenusingthe Julian Tamez method
of installing the carry through arrange-
ment. With everything in place it was
timne to lay on some glass, We accom-
plished the plass work in two stages;
first, we layed up thecenter sectiononan

early Saturday morming, We removed
the section from the bag the next after-
noon to find that our preparation and
planning had payed off. An excellent
center section emerged from the bag. It
wasstrong, thetrailing edge was straipht
asan arrow and the leading edge looked
pretty good. (We have gotten better at
the leading edges since then) Allin all,
it was a very acceplable job,

The fallowing Saturday morning we
bagged the two tip panels and the fol-
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lowing day wererewarded with two nice
Inoking tip panels. (Hey, this composite
budlding is easy once you get the hang of
it and it takes less time than sheeting a
wing with wood.) These panels came
put just like the center section and we
were surprised at the weight: 10 ounces
per panel.

Wenext madeajig forthecarry through
holes; this was done again via the Julian
Tamez method using an airfoil shaped
block with drill pressed cany through
hole for alignment, We drilled all the
carry through holes and verified the wing
alignment. We had a really good match
and did not have o do any realignment
atall,

Mext came the holes for the servos and
wires. First, theservocavities werocutin
the wing and the servas fit. Then the
shaft for the wires was drilled; this was
accomplished by using an aluminum
arrow shaft as a drill with a jig o ensure
aligniment, This is a real easy process
that allows you to do all the sheeting or
glassing prior to drilling the holes, thus
saving the airfoil shape of the wing with-
out the dips or bumps that can some-
times occur,

Along about this time we got around
to glassing the stabilator and rudder.
Here, weused two layers of 2ounce cloth
s0as not to build up much weight at the
back end. We first propared the stab by
inserting 1/8 ply root and sub ribs as we
had done on the wing, This becomes a
small wingas Dale putit. Andifyouare
thinking about bagging, this is a good
place to try it out. If you can do gowd
stabs you can do good wings.

With all the glassing, cutting, drilling
and sanding done, Dale put a light coat
of K&B epoxy on the wing and the usual
coat on the fuselage. [t was thenamattey
of installing the radio gear and balancing
this monster. When we frst put the
whole plane together we both had 1o
stand backa bit to look at it. This was one
big arplane (11004 square inches and
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120 inches of span) |

When the radio/balancing/ct all was
completed, it was time for the moment of
truth. Atthefield [ got the honor of doing
the hand tosses, and after two we woere
satisficd with the stab centering. Plus, |
was happy to feel it try to fly out of my
hand on the first handlaunch. At this
point Dale tried to hedge a little bit by
telling me to get my Falcon up and seeif
it would still fly. (This was a test flight
after amajoroops.) Needless to say Idid
not let him off the hook; it was time.

Say, Hiis sure lands nice.

With the Dale “Dodge” out of the way
it was up the winchline for the S.E, The
first launch, with Dale’s knees knocking,
was done without flaps. It climbed up
straightand true. Onceintheair wewere
both amazed at the lack of irimming that
was needed; a little down was all that
was required and she was tracking like it
was on a set of rails. (Dale was jubilant;
it flew!) We had anticipated the need for
turbulator strips on the tips but, when it
didn’t do anything nasty, even during
slow flight, we ended up not adding
them. The first landing was made with-
out flaps and was a little long but at B8
ounces (11.25 ounce wing loading) that
was alright, too. After the landing |
thought Dale was going to fall over with
exhaustion from the concentration of this
first flight.
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The next light was started witha hard
launch with the tlaps dialed inand some
real testing of the flight characteristics
with tight turns, stalls, and moving it
much fasterin the air. This Hight deter-
mined that this airplane was a "keeper”,
Dale, neadless to say, was ecstatic with
his new airplaneand preceded to fly the
batterics just about dead during the
course of the day. It was also noted that
Dale was doing more with this planc
thanany other Lhad seenhim fly. Ho was
making more of light lift closer to the
ground than | have ever seen him at-
tempt, [t wasalmost scary at times, And
he was putting that big bird on the spot
after the third landing,

To say this airplane was a success is
putting it mildly. Dale has an airplane
that will fly the way he wants and willdo
the things he wants it to do. Inaddition,
Dale found that he can design an air-
plane that will fly well. The Special
Edition is just that to Dale, And 1think [
see another Special Edition in Dale’s fu-
ture. Jerry, get out the mold; you havea
very satisfied customer in Texas,

Onenote to all this from Dale, He says,
“About a year ago T didn’t know what a
composite was; now [am flying oneand
really happy with theresults of my labor
and learming experience. For those folks
out there who have never tricd working
with composite structures you are miss-
ing out on a gquick, sturdy building
method. Don't be afraid 1o jump in and
try same of these new techniques your-
self,” W
The photo is from Graham Woods in
England. He says, “David (Woads) sal-
vaged two tip panels from his smashes
and made a new centre panel using
Momex/glass. The luse is the one he got
from you — the model is called “Ta-
rabola” Special Edition. Section RG14,
span 2960mm (2}, weight 6 1b. 12 oz,
Special Edition fuse., primarily for F3F. It
dows well in F3B and goes on the winch
like a dream. Funny pink comes from
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adding fluo, pigment to two pack paint.
Photo taken on best (West) face at
lvinghoe Beacon (Beds).” The pink is
dome in streaks on the fuselage. Quite
unusual! | likeit! Ed, W
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The Thermal Eag!e

.y Ed Slegers
Hnute 15, Wharton, New Jersey 07885

Assome ﬂfy::u ko by reading RS, 'pe
beenconverting sailplaes intoelectric potver,
1wl eontinue fo do thaf and wrife about Hhe
resielts because il s still my favorite way of
gettingasaifplane up fo thermal Teights with
tire least amount af effort and field suppart
equipment. Tstill, on eccasion, fliy withoul
electric. Maostly for the chatlenge and fo prac-

tice for contests,

I have a few hand lannch planes which
are fun. lalso have sometwo meter which
I have a good time with if | want to get
out the winch or hi start, but 1 did not
havea good open class plane and wasn't
sure what to pet, As luck would have it,
I was talking to Mark Allen of Flite Lite
Composites and mentioned to him that |
was looking for an open class sailplane.
Mark recommended either the Falcon
BB or his new, not yet released, Thermal
Eagle. After a lengthy conversation on
the differences and having had tremen-
dous success with Mark's other planes, [
ordered the Thermal Eagle. As Mark said,
the Thermal Eagle 15 a little more refined
thermal sailplane than the Falcon 880,
and refined it is. This was the first Ther-
mal Eagle Mark released, 5o there were
noinstructions, But, as | have found out
in the past, a phone call to Flite Lite will
get youa fast, friendly and professional
answer. Sure makes the hobby maore fun,
Thanks, Mark.

The Thermal Eagle can beordered two
wiys: one as a full ki, or with a pre-
sheeted wing and stabs. The full kit comes
complete with all the wood and hard-
ware necessary 1o complete construc-
tion, less radio covering. The first thing
you will notice is the fuselage. It's one of
the nicest shaped and built fuselages ['ve
seen, The next thing you will see are the
foam cores for the wing and stab. Again,
excellent qualit}r. The wood for covering
the wing and stabs is Obechi. [ have to
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admit that my experience in the past
with Obechi has not been too good, but
Mark assured me that the quality of the
Obechiin his kits was the best you could
buyand he was right, By the way, he gets
his fraom Dave's Wood Products who has
anaid in RCSD, Theadvantage of Obechi
is that it is more consistent and lighter
than balsa and works great. To sum it up,
the Thermal Eagle kit is a well thought
out and manufactured product,

I won't go into great details on con-
struction of the Thermal Eagle because |
think that by the time someone buys a
plane like this they would have some
experience in building and flying a high
performance sailplane, Basic construe-
tion is 40 build the rudder with the wood
supplied. Install the brass tubes In the
stab and sheet. The wing needs to have
the spars installed, brass tubes for the
wing rod and carbon fiber on the topand
bottom ofthesparinstalled and the whole
wing shected with Obechi, T like to cut
the serva wire hales and the servo cut-
vuts before sheeting, Mext, install the
pushrods and bellerank in the fuselage,
Do all your sanding, filling and painting
wfthe fuselage, Cover the wing and stabs,
Install your radio. Double check overy-
thing and go fAying.

Ifall of this sounds like too much work
or you're notcomfortable sheeting a large
wing or you want to get it done quickly,
let the experts at Flite Lite do it for you
and order the shested kit, The sheeted kit
has the spars, wing rod tubes, carbon
fibeer anad servio wire cutout already done
for you. Also, the stabs are sheeted and
the brass tubes are installed. For an addi-
tional cost you can have the Haps and
ailerons cut out for you. To fimish the
wing all you have to do 18 add leading
vdge, cap off the flaps and ailerons and
add wing tips. The rest of the construc-
ticn is the same as the full kit. Tthink that
you would cut the building time at least
in half by getting the sheeted kit.

I've builta lot of Flite Lite Composites
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planes (1 think about 14) and noticed that
they are all constructed about the same.
Inaneffort not to take up too much space
[ suggest you read Gordon Jone's article
in the June issue of RCSD. His excellent
article on the Falcon 600 would make a
good construction article for the Ther-
mal Eagle,

Flying the Thermal Fagle is mare then
| had hoped for. Winch launches are
straight and very predictable. The Ther-
mal Fagleis strong enough to zoom. One
thing that helps is that Flite Lite is using
only the best products available and,
ﬂlthuugh it costs a little more, they are
using a Dave Squire’s wing rod. The
Eagle really comes alive when looking
for a thermal. It covers a lot of sky when
you want, but can be slowed way down
without stalling. Cme thing "ve enjoyed
is how tight the Eagle turns. You just
keep turning and banking the Eagle over
until it seems likeit sturningona winghp.
Great fun, Landing is excellent. With
flaps down and lots of down clevatar
mixed in, you may find your landings
better then ever. | did.

U'm using a 347 radio with 341 servos
on all hanctions. 've found this to be a
good, light and strong set up. Hard to
believe thatonly afew years ago we flew
without a computer radin. The travels
arc as follows, rudder 3/4" each way,
stab 1,/2" up and down, alleron 1/2" up
1/4" down, flaps 90 degrees down with
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loks of down elevator mixed in {flaps are
very efficient), the C.G.1s51 /2" from the
trailing edge. Weight is 62 oz. and the
wing loading is 9.7 oz./sq.tt, Airfoil is
the SDEOO0 for the wing and SDE020 for
the stabs,

As | said earlier, | wanted the new
Thermal Eagle so thatl would have some-
thing large to fly every now and (hen,
Well, because it's rock steady, thermals
very well, and lands excellent, I v found
mysclf lving the Eagle more then any
thing else.

If you want to move up from a two
meter or std. class sailplane into an open
class sailplane that has o bad habits try
the Thermal Eagle.

Good Flying! B

TRICKLE MASTER

“ 44 CELL la PACKS GIATUSLEDS
Ty CLLL Ta PALKE ORE FOR EAGH INPUT 29
*USES YRR BVSTEM « OME FOR EACH OUTPUT (B}

CHANGER {30ma)
* ATINACTIVE TEXTURED. SURFACE CASE

TRICKLE MASTER

FAILIM YEHNE B

CHARGER JACH [THTTEILIL

et T T T

l'.lllFleEFl.\,l.hCII:
NEW!
$10.05  TANTGWITEN AALkE  ARLEWER PACKE
st $2,00 5H LAGO YEAR CAN CONRECTORE]
SmarTech
[Emarrect 3 e
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LOBO

by Rick Palmer '

0. Box 1513, Springerville, AZ 85938
C¥ Boy, another flying wing, These are fin,
This timee, we fiave the Mying wing “Loba™
from Steve Sted] in New Mexico.

The Lobo was meant as a slope ship for
the intermediate pilot looking 1o try a
flying wing. In testing, | went a bit
further and tried flying it thermal and
trying a beginner just to see what [ eould
get away with.

i g
il

The Kit
The kit is loaded with everything vou
need to keep you from having to go back
tw the hobby store for supplies. All you
need is epoxy, radio and covering and, if
yo want to paint the canopy, some paint.
Every bit of wood in the kit, with the
exception of the aileron and elevator, is
hardwood or plywood. 1 was thinking
that all this hardwood was to keep the
tips from flexing as some swept “wings
will do, but this was not the case. All
Steve was up to was making it strong to
survive hard landings. Well, it does so
up to a point. When [ got into the build-
ing of the Lobo, 1 found that the instruc-
tions might get to be a bit confusing,
Things like elevator cable placement,
trailing edge placement and center dihe-
dral were not explained to the point. 1
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had no problem with these parts, but I
could see how they could cause prob-
lems for others. [ guess this is why kit
manufactures say to read and under-
stand the instructions carefully. 5o, doso
FIRST. C.K.? From talks with Steve, he
is working to inform the kit builder bet-
ter. And, if you still have troubles, you
know what todo, Makea nice phone call
to Steve becanse he would like to see you
succead with your 'wing,

You will find that you have a big
canopy to put all your radio gear under.
You will be able to get any
combaoofradioinstalled eas-
ily and, if you have a radio
that has mixing to i, you
might want to use it, as [ see
it as a plus for the controls,
The Loba has the ailerons to
the mnside to the root and the
clevatorsoutonthetips, This
works great, If a radio with
mixing is used, one could
shorten the  time building
and have lesscontrol Axtures
toinstall. This would let you
use elevon control and do
away with installing flex

cable to the elevator,
Construction

When it came time to cover the Lobo, 1
was unsure if L wanted to, In theinstruc-
tinms, it'snoted to not worry about sheet-
ing the wings with balsa. This meant that
you will iron on your covering to the
foam wings. Believe me, [ practiced a bit
before hand on some scraps to see how
little heat | could get away with and, yes,
1 did get it coverad and you can too, Just
take it slow. You could possibly use
Presto covering, that self stick stuff, but
this is what | say, My wing came out at
40} oz, just a couple of oz over the 34 oz
suggested weight. This pul me at aboul
a little over 8 oz to sq inch in wing load-
ing and, for the slope, 1 did not think that
too bad. [f you wanted use some 1/ 64 or
1/16 inch balsa and sheet the wings, 1
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Radio Layout

LOBO Specifications

Wing Span 71"

Wing Area 633 Sq. In,
Flying Weighi a4 Oz,
Adrfoil S0 7003
Radin 2 Channel
ot 549.93

Manufacturer; Steve Stead],
Aerolab Designs, 336 Utah NE,
Albuquorague, New Maexico 57108

don't think it would weigh you down
that much. Just be sure with your sand-
ing as nol 1o mess up the airfoil.
Flight Testing

Let's get into the fight testing. | knew
from other reading and kils that mosi
swept flying wings need very little, if
any, reflex. This comes from how the tips
react in flight to stabilize any negative
pitch the airfoil has. When [ got ready ta
give the Lobo a test flight, Tbalanced to
the point given on the instructions and
then went and gave it a few test throws,
1t went out well, but had a steep glide, so
I putinalittleupelevator trim until I had
anicesmaoth glide. LookingattheLobo's
elevators, [ now had some reflex on them.
I themght thiscould bea point to workon
later, as ] might of had about 3/ 16 inch of
up in the elevators, Now remember,
most flying wings will fly better at a
faster glide. Tt might be harder to get
used to, but it will help the performance.
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Slope Flying

Maw, the testing went to the slope, Us-
ing a wind of 10 to 15 mph, [ let the Lobo
go. | found as soon as [ was away that |
needed down trim. | thought this was
OK and worked on seeing how the aile-
rons wonld work. This turned out to be
no problem, as the Lobo would just
groove around acorner, Asthingslooked
all right, | went up a bit to see how it
would doin a dive. Now, something
seemed wrong. Aslsped uplgotalittle
bit of a turn. Nat too bad, but the faster
I tried, the more the turn woeuld show, T
had flown for about 10 minutes, so L was
bringing itin for landing to check out this
turning bit, Dumbness set in as T turned
oo ﬁﬁht to the pround and it pot me. |
had knocked off one of thetips that turned
down, My goof,

Back at the shop I had the tip back on
ina few minutbes with epoxy and went to
work finding out where this high speed
turning problem was coming from.
Checking under one wing [ found my
other goof, [had anaileron that stuck out
abitunder theairfoilshape. 1t must have
been acting like a small flap and making
that wing lift a bit more, Before heading
back to the slope, | checked out the Lobo
betterand tockout]/ 2oz ofthe weight in
the nose. This was a thought that [ had:
to try to get out some of that elevator
reflex that might be slowing me down,

This time, the wind was about 20 mph
and off T went, Now we were flying, |
already liked the way it was flying. [was
able to put a click down in the Lobo and
it looked more level and stable than the
first flight. | took it, threw some loops
and tried some rolls. The rolls will not
look right with this wing, but a lot of
flying wings will have this look to their
rolls. Try putting a little bit of down in,
as you start the roll. 1t will look betler;
throw it faster, too. T let the wing drop a
bit on the other side on the landing and,
now, Lhad theother tipoff the wing. This
looks like it could get trying,
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was | oz and, now, the
0 was about a 1/4 inch
behind the CC noted in
theinstructions. So, what
did it do? Well, 1 got a
quicker elevator action;
turning did not seem to
change. Dut, the Lobo
started o tuck under in

Pt
&= r

N

" highspeed. Now, | went
_.J a different direction. [
added back the | oz and

| picked a day that [ could give the
Lobo a test of how slow it would go.
With a wind of 10 mph, | let it go and
went to slow it down. [t will show you
when it gels wo slow. [t will yaw back
and forth, but it never seemed to go toa
reeal stall, as it would lose turning control
and fly downward to one side or the
other and, as so0on as il did so, it would
gain speed and be more in control, Mow
don't worry, [ still had Lo get really slow
tomakeit pitchdown like that and 1 went
on brying to slow it even though it was
losing control. You will be able to slow it
down to land if you know about the
specd that it begins to vaw. Remember
thetips. If youdrag one, you might have
o glne one. Well, youmight be thinking
that the tips are trouble. Yes, and no.
Think about it this way. These tips thal
droop down, if they where made stron-
gor could, if they hit the ground, damage
the main section of wing, [t takes just a
little time to glue them back on and, now
that I know that the Janding can lake
them off, | trv to keep the wings level.

[ have gone on to try and sec ifsetting
the CG back a little more
could help speed the Lobo
up a bit and, also, to see if 1
could get the rest of the re-
flexoutoftheclevator, Upto
this point, | had been fiying
the Lobo with about 1/ 8inch
of reflex on the elevalor. |
took out the only other
weight in the nose and that
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putal/16inchreflex intheailerons. That
gave mea real emonth flyer. Theaileron
and elevator still worked the same as
before, but | now had a bit faster wing
and, looking at the top of the wing with-
out the elevator sticking up so far, this
looked good, also.

On one occasion | had the chance b
run the Lobo into a thermal that 1 had
spotted coming into the ridge | was fly-
ing. Thecrows or ravens that were ﬂying
initshowed ittome; so, | had a go. [did
all the wrong things: pulling back, slow-
ing the wing down and letting the wind
carry me back over the top of the ridge.
But it did thermal good! [ had to trade
altitude for speed to get back to the ridge,
bul | was satisfied.

Using a High Starl
So, now | bested for thermal on the Aat.
The first high starl launch was made
carcfully, because | remembered somie-
thing about launching flying wings.
Somearcbetteroffllaunching zoom style,
not one of those straight up launches, It
wuent OF, but [ was not up very high; so
I tried again. Out it went. Straight a bit
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and, then, I would pullupa bit; still not
high emrugh to suit me. S0, this hme,
hard up! L had my camera person with
mu. He stood back about 10 vards be-
hind me. Ljust missed him by a footor so.
The Lobo went up 5l foot or snand made
a vicious turn and headed fortheground,
1 had no choice but to pull full up to get
aff the line. It shot past me and thenmy
camera man, and made a high speed
landingdownwind. YUP, both tips came
off. The Lobo went on to get some ther-
mal time, but all Hights were a hit short.
T moved the towhook ahead by about 1/
41, and that kept it under control on the
high start, | think that if a person left the
CG alone it would go better on the high
start, but remember the Lobo was mada
for the slope and that is where it will fly
the best.
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To finish this report, | will review what [
did and what to watch out for, First, do
not let the instructions throw you for a
Toop. [f you have a bit of building skill
they should notbother you. Try shecting
the foam cores with balsa. [f you use the
Lobo for slope only, | do not think il
would hurt and it won't get dinged as
much. If you can use a radio with mix-
ing, do it. [t will save you time building.
Do not be scared about moving the CG
back a little. 1 would not go more than 1/
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4 inch. And, any reflex should be set to
the ailerans. That way you will not have
the elevators sticking up too high. If you
plan to fly the Lobo thermal, leave the
CG alone and don't try too steep of a
climb on the high start. You may try
moving the tow hook forward by a 1/4
inch, But, totell you the truth, lam poing
to keep the Lobo on the slope. ltisa lot
more fun there. And remember, keepthe
wing level em the landing. Don't bry to
turn too Tow to the ground or you might
take a tip off.

Onascaleoflto 10, Iwill give the Lobo
a7, I's fast enough, turns and handles
great, and does not need ten tons of wind
to fly. But, [ had to knock off points on
the instructions and having to watch out
that | did not drag the tips.

O-Yah! 1did say sometime about a
beginner. The son of one of the airpart
warkers near where | fly wanted to fly
the Lobo. After [ got off the high start, |
turncd the radio over to him. All T had to
do was tell him left or right on the stick,
When he got low and was pointed into
the wind, [ told him not to turn anymore
and that the Lobo would land itself. |
was ready to grab the stick, but he made
aperfectlandingand hedidn'tdragatip.
Heis oneup on me, and that was his first
fight ever!

Til later, Rick! B
Rickisalwayslooking for someone to fly
with 5o, if you're in his area ar want to
fly, be sure to give him a call at (602) 333-
2386, Ed. ®

Glider Towline Parachutes
for Winch or Hi-Start

Contest Proven Rip-Stock Nylon
with 16 Shroud Lines
e 18" Dia, Canopy ¢ Hand Made
Drealer Inquiries Invited,
S10.00 + $1.00 S&11
Don W, Goughnour
21706 Cunpowder Rdd.
Linebaro, MD 21088
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Getting Bent Out of Shape
A New Study of Wing Jolner Rods

oy Bob Bayard and Dave Squires
South Bay Svaring Society, California
(The [ollowing article was originally
written for the South Bay Searing Society
newsletter, Sifent Flyer. The photo and
caption is an update received from Dave
Squires. Ed.)
Same time ago, one of us (Bob) did a
ﬁlm'i}'n‘r'l-he strengths of music wire, drill
rodand carbon fiberin wing joinerappli-
cations (Sflent Flyer, May 198Y). Since
then the other of us (Dave) became the
supplicr of a new wing rod material, case
hardened tool steel, and, being an engi-
neer, was conous about ju:il: how strong
this material really was. Having heard
termalike "bullet proaf” from enthusias-
tic users of his wing rods, and stories of
completely demolished planes. whose
wing rods slid freely out, Dave decided
thatathorough evaluation ofthestrength
of this new wing rod material compared
with others in common use was war-
ranted, Consequently, he proposed to
Bob that together they make some new
measurements, Thisreportdescribesthe
results of those measurements.,
Materials tested - Stoel
We tested music wire up to the 1/4"
diameter available in hobby stores and
wie tested case-hardened rods, lor which
one af us (Dave) is the anp!'iur. This
makenal comes in diameters from 5/ 32"
up i 1/27 in 1/32" increments, and we
tested rods in this range. The steel used
is known as H11 ool steel. The case
hardening ranges in hardness friom R65
to B74 on the Rockwell C hardness scale.
A filecan be run aver the surface and not
leawve the slightest imark. The case hard-
ening ranges in thickness from 08" o
018", The core hardness ranges from
{38 to Rd4, which is still pretty hard but
does not have brittle characteristics. The
theory is that the case hardeming gives
the rodsincreased stiffness and the softer

Page 30

core prevents brittle fracture types of
faitures.
Carbon fiber

We tested carbon fiker rods from 1/47 to
1/2" diamelers, and for one diameter, 5/
167, we tested both normal and high
modulus samples. Inaddition we tested
1/4" and 5/16" samples sheathed with
brass tubes expoxied over them. The
carbon fiber material was kindly sup-
plied by George Sparrof Aerospace Com-
posite Products,

The test apparatus
Figure 1is a sketch of the set-up we used,
The rods are placed in holes drilled
lengthwise in 1 1/4" thick oak boards.
The ends of the boards are supported on
oneend by a bathroom scale (accuracy
5% or better), and on the other by blucks,
The force is applied at the center of the
set-up with a "C" clamp, thus the mo-
ment applied to the rod being tested s
ecqual to the foroe on the scale multiplicd
by the distance betweentheapplied forces
at the end and the center of the set-up,
which was one foot for the larger rods
(1/4" and up) and 3" for the little rods.
For each test, wa left a small gap between
the ends of the two oak pieces - 3/8" for
the bigger rods and 1/4" tor the smailor
rods, The effect of and the reason for this
is discussed in the next section,

Comparison with tow-line pull
On launch, the bending moment at the
centerofa wingis the tow-line pull mul-
tiplied by a certain fraction of the span.
For constant chord wings this fraction is
otie-eighth, bul for tapered wings itisa
bit lecs, usually being between one-ninth
and one-tenth of the span. For the Faleon
880 wing, the moment is almost exactly
the tow-line pull Hmes one foot. Thus if
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wir test a rod to 50 f 1bs, that would be
equivalent toa 501k pull on the tow-line
of a Faleon being launched,

Testing Lthe rods - Elastic limits
Stecl under stress will return Lo its origi-
nal shape providing the stress isn't too
large. Beyond some stress, called the
elastic limit, it bends permanently. We
wanted to find the point of maximum
stress that would not exceed the elastic
Himit. The way we proceeded was to pul
a force on the rod, measure whether or
not it had bent permanently, and if it
hadn't, put a slightly greater force on it
and look at it again. We determined
whether or notit had bent by rolling iton
a flat metal surface. 1f it did bend we
would measure the anple of bending us-
ing a feeler gage between the tip of the
rod and the metal surface, We could
easily measureanglesas small as 1,/30 of
a degree, which is small enough thal a
rod bent at that angle will slide through
a length of the appropriate sized brass
tubing about as easily as a perfectly
straight rod.

Beyond the elastic limit
Many of the steel samples we stressed
beyond the elastic limit to see how far
they would bend, The results of those
measurements are lesseasily interpreted
than is the elastic limit because the
amount of bending depends not oaly on
the stress but on the length of the unsup-
ported part of the rod. In a model this

‘depends not only on the gap between

wingand fuselagebutalsoonsuchthings
as the clearance betweon the hole and the
rod and on how much “give” there isin
the material around the rod (e.g., brass
tube wall, epoxy bed, ete) Inour sel-up
the bend depends on the length of the
unsupported gap (3/8" tor the big
samples, 1/4" for the smaller samples)
and on the clearance of the hale and the
“mive" of the cak itself, We deliberately
left pretty good sized unsupported gaps
so that the bend angles would be large,
thus enhancing sensitivity of finding the
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very sinall bends onexceeding the elastic
limits. We did not actually break any of
the stoel rods, The most damage we
inflicted was putting a good kinkinthem
The carbon fiber rods seem not to have
an ability to go beyvond the clastic limil
without breaking. When they break, we
hear a snap and the force drops sud-
denly. . All but one ot the carbon fiber
failures we have had were of the com-
pression type in the upper fibers. The
exception was a short length of 1/2" rod
which failed in shear.
Results: Music wire

The highest bunding moments telerated
by the music wires without permanent
bending are given in Table . A plot of
these moments vs, the cube of the rod
diameter is given in Figure 2. as the val-
ues marked % The bending moment vs.
maximu stress theoretically varies as
thecubeof the diameter, so a straight line
through theorigin (0,0 point)should theo-
retically pass through all of these points.

=
= Figure #2
& 1 Steel Rods

0 20 40 80 80 106 730 140
Diamor (inches) cubsd % 1000
Case hardened tool steel

The highest bending moments tolerated
by thistyperod without permanent bend-
ing are also shown in Table I. Figun: 2
shows the relation between the maxi-
mum elastic bending moment and the
cube ofthe diameter forthese rods, shown
as points marked o. The line in Figure 2.
is i least squares fil ko all the data points,
hoth for music wire and case hardened
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rads. It {8 interesting that the elastic lim-
its for the music wire and the case hard-
ened samples woere almost the same for
the three smaller sizes, For the 1/4°
samples, the music wire was actually a
bit better. Don't pay much attention to
these similarities /differences. Qurerror
of measurement is certainly such that a
repeat of everything with other samples
wiould be similar but not identical.

Basically the results say that music
wireand thecase hardened material have
the same elastic imits. Beyond the elas-
tie limit, the case hardened material bent
only about half as far as the music wire,
though both could take twice the stress
of the elastic limit without bending more
thana few degrees, For examplethe /4"
music wire and ase hardened rods benl
only 3.6 and 1.6 degrees respectively at
38 ft lbs. No samples of either material
aver broke,

We also compared the 11/32" diam-
cter case-hardoned rod with one of equal
diameter supplied with the Falcon 880
kit. We do not know the pedigree of this
rid though it loaks like cold rolled steel.
This rod is listed in Table Tas “kit rod”,
The case hardened rod of this diameter
went to 46 foot pounds without any per-
manent bend so we thought to start the
kitrod at 20 1b. Unfortunately it bent, so
wee straightened it (thus possibly work
hardening it a bit and making it a tad
stronger) and started again at 15 [t lbs.
Even that force bent it a bit so we osti-
mate the elastic limit to beabout 13 f# Ibs.
O stressing this rod to 46 | Ths, which
the case hardencd rod took without 3
permanent bend, it developed a definite
dihedral, bending 5.9 degress. Mean-
while the case hardened 11/32" rod was
stressed to 80 ft Ibs and was bentonly 0.7
degrees.

These results make it easy Lo under-
stand why Falcon flyers who have used
both the kit and the case hardened rods
have termed the latter “bullet proaf”,

Wethought it would beagood thing to
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check out the case hardenced rods for
micro cracks after abusing them, sa we
examined several (1/4", 5/16", 11/32"
under the microscope, for micra cracks
at the point of bending, The 5/16" and
11/32" diameter rods showed no signsof
micro cracking, even at 200X magnifica-
tiom, The 1/4" rod showed a lew surface
micra eracks on the lension side run ning
about 1/3of the way around the rod and
estimated 1o be about 2 to 3 microns
wide. [fthe entire rod cross section were
the same hardness as the case, then these
cracks would concentrate the stress and
propagatethroughthercd, causing brittle
fracture failure. The softer core appar-
ently docs stop the propagation of these
cracks,

21 Figure 3
Carbon Fiber Rods
81 x
B,
i
o
s-—
x
E?' o % Mormal
7] © Shoathed
ﬁ.
o L i i L " " .
0 20 40 60 B0 00 120 van
Diametar {inches) cubed x 1000

Carbon fiber
As mentioned earlier, the carbon fiber
rods did not bend permanently. In fact,
most of them failed by buckling of the
fiber an the upper, or com pression, side,
Westressed to failurerodsof 1,/4" 5/16",
38 and 1/27. In addition we tested a
pair of 5/16" high modulus rods. The
mements at failure are given in Table I1,
The failure moments for the normal
samples (not high modulus) are plotted
in Figure 3. vs the cube of the diamoter,
The least squares fit to these values s
shown as the straight line, In contrast to
the steel samples, which followed the
diameter cubed relationship pretly well,
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thecarbon fiber samples seem tobemuch
more erratic. We speculate that this may
be due to some inhomogeneity in the
carbon fiber-cpoxy mix during manufac-
ture.

Though we don’t know why, the high
modulus samples were weaker than the
nurmal samples, as can be seen in Table
1L Thus, it looks as though there is no
good reason for ever using the stiffer but
weaker high modulus carbon fiber mate-
rial,

We tested another armangement with
carbon fiber rods. First we tested two 1/
4" carban fiber rods which were inserted
into lengths of 9/32" OD brass wbing.
Ome sample was just slipped in the tub-
ing and the other was ghued in iks tube
using a laminating cpoxy (EZ-LAM,
available from Aerospace Composite
Products), This 158 techmique that some
builders have used on carbon fiber rods.
The thought here is that, since the com-
pressiom faihuresare from thefibersbuck-
ling, the tube and glue would help keep
the surface fibers in line and delay buck-
ling, As can be seen in Table [1, the
protective sheath helped the strength
considerably. The glued sampli has half
again the strength of the normal sample.
Thebrass tubeitself evidently doesn'tdo
anything if it isnot glued, Followimg this

experience we did a similar test on two
5/16" rods, each glued into 11/32" OD
brass tubes, In both cases the strength
was considerably greater than the un-
sheathed samples. However, the two
samples, identical as far as we know,
tested to 69 and 98 ft Tbs,, thus showing
still another example of the variability of
carbon fiber strengths.

A short length (6 1/4%) of 1/2" rod
failed at an even lower moment (85 ft 1ha)
than the longer (one foot) sample we
broke first. The failure was not in com-
pression but in shear parallel to the rod
axis, It was like a log splil along its
length.

Discussion - Music Wire vs Casc

Hardened Steel
Music wire and the case hardened steel
seem to be about equal up to the clastic
limil, Beyond the elastic limit, the case
hardened rods are somewhat stiffer and
will set permanent bends only about half
that for music wire. For small diameter
rodds, music wire is probably adequate,
Must music wircapplications are forstab
joiners and joiners for short wing sec-
Hons (tips or short span). Alse, music
wire 15 readily available in diameters
only up to 1/4", For diameters larger
than1/4" thecase hardened rods seemito
be the way to go.

Table I, Steel Rods

Table II, Carbon Fiber Rods

D Doscription Elasti limit
{Inchy moment (M lba) .
632 Music wire 3 () (R fe)
532  Case hardenod & Pm—
M6 Music wire g :{:‘, Noitial ﬁ
A6 Caes hardansd -] 104 Shaathad a8
T2 Musk wire 12 &16 Mormal 45
Tis2  Caso hardened 11.5 B8 Nomal &2
114 WMusiz wire 23 616 High Modulie a8
14  Case hardened 185 :-;I : High Hr:“h# ﬁ
e m:m“ . po- 546 Sheathed g8
11492 "KA” red 13(est.) ?’g Hormeal 5‘25
a8  Cass hardenad '3 2 Sho [5+7) 83
12 Case hardensd 126
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Carbon Fiber vs, Steel
Tn enir tests, comparison of equal diam-
eters of carbon fber and steel showed
that the carbon fiber rods break at aboat
the same moment that the steel rods ane
Just beginning to get a permanent bend.
The steel rods will take of the order of
twice that much load and stillonly bend
a few degrees. None of the steg] samples
broke and the “kit” rod, weak as it was,
still went to abont four times the elastic
limit stress and though it bent several
degrees, it didn'l break, We've scena
maodel with a steal wing rod which toak
off with straight wings and instants later
was a V wing desigh, which the pilot

successfully landed,

Wealso measured the bending of some
of the rods under actual load - the “dihe-
dral” induced inthe rod - and found the
steel rods to be a little bil stdifer than the
carbon fiber rods. For example, undera
Iad of 100 ft 1bs, the 1/2" case hardened
and carbon fiber rods Mlexed 3.0 and 3.6
degrees respectively.

Conclusion
I weight is a factor and you want to use
carban fiber rods (don't use high-modu-
Iz material), sheath thom with brass
tubing vpoxied in place and make them
aboul 20 times as long as their diameter,
And beaware that a porilla launch could
hreak rather than
bend your rod. If
weight is not too
important tor you,

then use steel-mu-
sic wircup loavail-
ahle sizes and case
hardened for
larger rods,

“FALCON 860 kit rod vs case havdenad .. The top rod in the photo is Though steel rods

Hhe stock “kit” rind supplied with the Falcon 880 kits. The bottom
rod i the HI1 case hurdened ol The kit rod ts shown after 48 fi-

may bend, they
probably won't

lhs of applied force with a bend angle of 5.95 degrees. The case Em
bardened rod ts shown after applying a force of 80 fi-1bs. The bend
angle is 0.7 degree, which is barely visible in the picture, Tlis rod
will still slide out of Hhe fuselage joiner fube with ondy stight

brnding."” Dave Sqires

About Bob Bayard

by John Dvorak, San Jose, California

| think of Bob Bayard as Mr. Research,
but not in a stuffy sense. Bob s just a
plain vanilla glider giy who checks oul
the building materials and techniques
that modelers use, and he writes all the
stuff down, sprinkled with a smile, After
comparing three airfoils, he said, "Tf |
were Prince Valiant and, to win the prin-
cesy hand, had to makea genuine SD7032
wing that couldn’t possible be an 54061
ur any other, I'd probably wind up a
bachelor.”

When Bob is not flying, in his shop, or
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scuba diving off the coast of Mexico, he's
helping people with their feelings and
frustrations. Dr. Bayard is a psycholo-
gist. T asked Bob what his wife thinks
aboutglidersand glue. "Jeanlovesit, It's
good therapy.” What a neat lady! And
right on target - Jean is also a psychalo-
gist.

What's a psychologist doing dinking
around with nuts and bolts, computers
and calculators? Sohappens that Bayard
also has a PhD in physics, To top it off,
Bob’s sidekick in several of his research
projects was fellow club member
Reinhard Lahde, acronautical engineer.
Here are a few of the research subjects
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that Bob has investigated and which
have appeared in South Bay Soar-
ing Society’s Silent Flyer, in other
newsletters and in national maga-
Zines: wing joiners, wing spars,
foam cutter, vacuum pump, altim-
eter, wing surface drag, wing de-
struction fests, and comparative
airfoils.

Bob and Jean have five children,
Three are Korean kids, adopted
when they were five and eleven,
They ane grown now and Tive all
over the place, from here to Or-
egon, Kansas, Washington, and
Flarida. Withallof this experience
in child rearing, | can see how the
Bayards wroteand published their
boak “How to Deal With Your Act-
ing-Up Teenager”, which has been
translated into many languages -
Russian, Chinese, German, Franch
and others,

Bob’s latest ad venture was helping build
and fly (indoors)a R/C sailplane, within
two hours, al a club meeting contest,
This was a team effort which included
Gerry Arana, Ariel Lane, and Ed Franz.
And the team waon first placel

So, if you just augered in your new sail-
plane and need a psychologist or maybe
a nuts and bolts trouble shooter, Bob
Bayard may be just your man. You can
contact him at 10120 Crescent Drive,
Cupertino, California 95014; (408) 255-
BHod, W
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Hab Bayard discusses his
researeh on wing spar materinls
aid adhestves dirving SBS5
meeting. Phate by Jolm Duorek

Hab Bayard and Renthard
Lahde demumstraling spar
testing during SHSS meeting,
Phato by Johi Duorak

WING RODS

w Bullet 'roof % Super Strong =
Case-Hardened Tool Steel
Falcon 880 Drop-In Replacement
£10.00 Includes S&H
Other Sizes: 316" ta 1/2" up to 24" Long
Cuarantecd to WEVER sct a bend on the
winch or in flight!

Dave Squires
FREE Catalog 2225 Fazeli Ct.
Send SASE C bell
ampbell, CA 95008
or Faleon Rod (408) 371-4759
Order to;
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RT.4 Box 9544, W. Richland, Washington
99352: (309) 827-5224 (7:00 PM - 10:00
PMweekdays, after 9:00 AM weekends)

During the B/CSD survey many of you
slope soaring zealots wished we would
provide you with slope site locations.
I've hesitated to accommodate you in
this area for a couple of reasons. The first
reason being that since most of the sites
that | know of are on private land [ can't
really give you permission to fly there
without, of course, taking on the respon-
sibility of your actions. This is the same
as saying; | don’l like to get sued for
something you might do. The second
reason was that [only know of a few sites
that are not private,

This month [ can tell you about a site
that is not private. However this site
does belong to an entity. That entity is
thelU.S. government. And the siteis there-
foreone thatif you should uscit fur slope
soaring I hope you will respect il It is a
park located in southwest Oregon state,
This park is by the way the furthermost
west pointinthecontinental United States
and located very close toasmall town by
the name of Bandon. The park is Cape
Blanco and is also the home of a working
lighthouse,

Cape Dlanco was originally an area
wherethe Indians called home, but more
recently within say the last 100 years, it
was the home of a large dairy. [t is, as
would be expected, an arca where grass
grows abundantly. Moreover, the Cape
is scenically beantiful with thas luscious
grass reaching right down to the shore
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i davinching my racer “Kiona Kruzer®
from the northeast facing slope. Note the
sontinpest, west, northeast, and east faces
are all withen walkong distance of one
another. The wind was blowmy about 35
miph. | landed on the beackt for fun
{smuooth),

VS Sailplane’s Ken Stubr holds his
prtcheron mode! for a picture, Nole the low

profile fuselage and aspect ratio of wing.

Mark Gaskievicz's nice Iittle P-51 sloper.
Ship does mice aerobatics

Ken Stubr s aboul to lisnch Jus polyhedral
Ranger model, a good lght atr fTyer,
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The pictures are

3 § ‘ from the
HE o . . e informal Fun
: A d '+ Flythe TRICS
: : el {(Tri-Cily
Soarers) had last
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T
Pete Marshall's Spiffire in the grass after

burning up the air, Ship is quite a performer.

separated from the water only by a narrow beach, The site

isas wellthe home to grand spires of rock that risecut of the

H’a ter to provide a wonderful backdrop for vacationing or
ying.

The Cape which guts oul into the ocean probably a mile
and one half rises above the beautiful Pacific oceanapproxi- l
mately 300 feet. Because it is a point of land that sticks oul
into the coastline of the Pacific Ocean, it is also an area
where the ocean generated winds blow. Winds that when
striking these bluffs induce a band of lift that allows a model
glider to sustain flight and yield the pilot a great deal of
cnjoyment.

If you are interested in flying the Cape, [ suggest you
locate it on a map and then drop the city of Bandon a letter
requesting information on accommodations. There are a
number of reasonable motels and quite a few fun shops to
entertain the non-flying members of your party,

If you have a light lift model you should know that the
town of Bandon sports a couple of small hills that can
produce flyable conditions with goed landing areas. As for
the Cape itself, it 1s soarable when the wind blows from a
number of directions as it has faces that look south, south-
west, west, north, and northeast. Further, thelanding zones
arequite good with grassarea to accommodate yourmodel's
return o carth. In these arcas there are only a few small
bushes which don’t present a problem 1o a landing ap-
proach. The day | Aew Cape Blanco the wind was blowing at 35 mph and my
conservative side kept me from landing at the top of the hill, However, it was an
extraordinary enjoyable time for me while walking to the bottom of the hill as the
model soared the ridge. The landing was a superb experience of watching it touch
down after flying in ground effect for some distance. And quite excitingly there was
absolutely no rotor zone that the model might normally encounter. Lastly, the

conbinued on page 40
Page 37
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R/C Soaring Resources

Do youbeld seminarsand workshopsT Would
you like to be included as a contact o answer
questions an goaring sites or contests in you
area? [Fso, please contact NCSD. Ouraddress
and telephone numbers are on page 1.

[ Seminars & Workshops |

Free instruction for beginners on
construction and flight techniques,
Friday & week-ends (Excluding contest
days) Bob Tairman, 3274 Kathleen 51,
San Jose, California, 95124; (408) 377-
2115

Free instruction for beginners on con-
struction and flight technigues. Sunday
- Thursday, Bob Welch, 12478 Manct
Drrive, Sunnyvale, Califormia 94087; (408)
749-1279

Fall & Winter 1 day seminars on com-
positeconstruction techniques, Freewith
purchase of Weston Aerodesign plan set
(F35.000 or kit, Frank Weston, 244 Placid
Ct., Arnold, Maryland 21012; (307) 757-
5199

[ Reference Material |

Madison Area Radio Control Society
IMLARCS) National Sailplane
sSymposaemy Proceedings, 2 day confer-
enee, on the subject and direction of
soaring. 1983 for $9.00, 1984 for 59.00,
1985 for $11.00, 1986 for $10.00, 1687
for $10,00, 1985 for $11.00, 1989 for
S12.00, Third class postage included,
For 15t class include additional $1.50
per issue, (U5, funds) Walt Seaborg,
1517 Forest Glen Road, Oregon, WL

53575

[ BES ]
BBS; Slope SO0AR, Southern California;
{213) Bah-(1924, 8-IN-1

EBS: South Bay Soaring Society,
Morthern California; (408) 2814895,
H-M-1

Reterence listings of RCSD articles &
advertisers from January, 1984,
Database files from a free 24 honra
day IiBS, 8-N-1
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Bear's Cave, (414) 727-1605, NMeenah,
Wisconsin, L/ 5.A., System Operator:
Andrew Meyer

Reference listing is updated by Lec
Murray. [f unable to access BUS, disks
may be abtained from Lee. Disks: §10
in IBM PC/P5-2 (Text or MS5-Works
Database), MacIntosh (Test File), Apple
1 (Appleworks 2.0) formals.

Lee Murray, 1300 Bay Ridge Road,
Appleton, Wisconsin, 54915 LL.5.A.
(414) 731-4848

Contacts & Special Interest
Groups

California - California Slope Racers,
Rich Beardsley (Director), 2401
Courntry Lane, Santa Maria, California

53455 U.B.A., (B05) 534-3191

California - Northern California
Scaring League, Mike Clancy (Presi-
dent), 2018 El Dorado Ct., Novato,
California 94947 115 A, (A15) B97-2917

Canada - Southern Ontario Glider
Group, "Wings" Program, dedicated
instrictors, Fred Freeman

{418) 627-9090 or David Woodhouse
(519) 8214346

Eastern UL5.A. - Eastern Soaring
League (Covers North Eastern T1.5.A.),
Frank Weston (Editor), 944 Placid
Coun, Amaold, Maryland 21012 US.A.,
(301 ) 757-5199

Texas - Texas Scaring Conference
{Texas, Oklahoma, MNew Mexico,
Louisiana, Arkansas), Gordon Jones
{Contact), 214 Sunflowey Drive,
CGarland, Texas 75041 11.5.4.,,

(214) 340-8116

& Curt Mehring

R/C Soaring Digest

Special Interest Groups

F3B/USA

The Newsletter
Jor the
Multi-Task Soaring
Enthusiast
Subscriptions:
$12 / Year / Six Issues

Write: F3B/USA
Byron Blakeslee
3134 Winnebago Drive
Sedalin, CO 80135

(303) 6BR-8572

LSF

The League of ®
Silem Fiight (LSF) is an international fra-
temity of AC Soaring pilots who have
sarned Ihe right 1o become members by
achisving specific goals in soaring light,

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

TW.LT.T. iran organization of engi-
neers, scientists, pilots, sallplane en-
thusiasts, model buailders and many
other persons having an interest in
flying wing/tailless aircraft technol-
opy. Write to TW.LT.T, P.O. Box
20430, El Cajon, CA 92021 to find out
how you can participate.

Send SASE for membership applica

tion and flyer: “What is TW.LT.T."
or, send $200 for full information
package including one back issue of
our newsletter, postpaid, Full mem-
bershipis$15.00 per yearand includes
twilve issues of the newsletler. Back
issues of newsletter are $.75 each,

postpatd,

Thera ara no dues. Once you qualify lor
membarship you are in for life
The LSF program consists ol live
*Achievemant Levels”. These levels con:
tain spacilic soaring tasks 1o be complated
prior to-advancament to the nex level.
|.aagua of Sitant Flight
10173 5t Joe Rd.
Ft. Wayne, IN 46835

Yo wre Invibed to foin the
NATIONAL SOARING SOGIETY

« OFFICIAL AMA BOARING “SFECIAL INTEREST
GROUP”

» YEARLY NS5 “S0AR-IN" TOURNAMENTS

HATIONWIDE "EXGELLENCE AWARGE PREGRAMN"

« EXCELLENT BLMONTHLY NEWSLETTER

< M55 FULLY SUPPOATS THE FaB BOARTHG TEAM &
LSF SOARING PROGRAM

« NSS 15 WYOLYED IN THE GRGANITATION AND
OYERSEEING OF THE S0ARING PORTION OF AMA
MATS (CLUANMG AWARDS BANGUET)

S YEARLY DUES ARE $15U.9.4, AND $20 QOYERSEAR
(SPECIAL FAMILY HATES)

+ N23 CFFICERS AHE FROM ALL 11 DIETRIETS

Pl Far Inlormatian, Contett:
NEE Becrolary/ Tressurer

Robart Massmann
262 Jodie Lane
Wilmington, OH 45177
{513) 382-4612

The Vintage Sailplane
Assaciation

V54 is a very dedicated group of soaring
enthusiasts who are keeping our gliding
history and heritage alive by building,
restoring and fying military and civilian
gliders from the past, some more than
fifty years old. Several vintage glider
meets are held each year. Members in-
clude modellers, pilot veterans, aviation
historians and other aviation cnthusiasts
from all continents of the world. VSA
publishes the guarterly magazine
BUNGEECORD. Sampleissues1 - Mom-
bership $10.-per year. For moreinforma-
Hon wrike:

Vintage Sallplane Assoclation

Route 1, Box 239
Lovettsville, VA 22080

Ootober 1991
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EXPErience was enhanced when | was
able to fiy well out over the ocean and
experience lift rising from the windward
side of the hupe spires of rock found
rising through the surf, It really left me

Greco Technologies project was worth the level of positive
cnergy it created for the staff. Besides,

& the Design of The MODI Qﬂﬂ termination of the project at this point
Whritten by:  Gregory Chun of Lreco could have caused a small muting in the

CHANNEL

I:r" -'I_

PRODUCTIONS

fecling as If my model was part of the
community of seagulls that call this arca
heme. Yes, Lhighly recommend the site
to those of you laoking for some place
newand fun forthe whole gang, Giveme
acallorsendan 5.A5.E. if you novd more

details,

Alrfoll of the Month

The Quabeck 3/13 is ideally suited to
scale models or maybe even a slope ship
designed for slope cross country. Ttis 13
percent thick so your wing canbe thickat
the root for strength and has a camber of
dpercentof the airfoil's chord. Also, this
section seems to prefer a reward C/G. It
would probably be happy with a balance
paintof from 33 percent of MLALC. (mean
avredynamic chord) all the way back to
40 percent. Also, the Quabeck sections
love to be flapped. They will provide
your design with an even wider drag

bucket than would normally be possible

withoutthe aid ol camber changing, Give

ita try and let us know what you think.
We think you'll find ita great performer.

COMPOSITE
MATERIALS

CARROM FIRER LAMINATES
CARBON & KEVLAR MATS
KEVLAR / GRAFPHITE FARRIGS
S8 02050, YD GLASS CLOTH
CARBON & KEVLAR TAPES
CARBON FIBER RIBEON
GLASS [ FOAM PANELS
GLASS 1 END GRAIN BALSA PANELS

BRAIDED CARBON CORD
CARBON FIBER FLEX PLATES
CARBON ROOS
SAFE T-POXY Epoxy Laminafing Resin

Jend FASE v Compire Listng o arodiicls 10

Aerospace Compasite Producis
P.0. Box 16621, Irvine, CA 82714 (714)250-1107
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Instructional Videotapes

Channel 1 Productions
19827 Bishops Gate Suite #1
Humble, TX 77338 « (713) 540-3044

"HOW TO VACUUM BAG FIBER-
GLASS WINGS AND WHERE TO
BUY MATERIALS" & "MAKING
FIBERGLASS MOLDS". These
videotapes give the ABC's of mak-
ing fberglass 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 QFf
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,,.$34.96 &
£3.50 S&H
(TX res. add 8% sales tax)
“DRAWING PLANS & PHOTOS
FOR A BATTERY POWERED
BUBBLE BLOWER". This Bubble
Blower puls out a million bubbles, Its
application isto study thermals. (Great

for hand launch thermal flying.)

58.989 (TX res. add 8% sales tax)

Prices Subject to Change Without MNaotice.
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Technologies, the principal engineer for  sffice place. Offering the product to the

the MODT 900 project. He has an aero-
space engineering degree and has been
it the R/C sailplane sport for 15 years.
It 1s important to understand how our
firmis pl:!sil.iuned. Graco Tu{:hm:-lug!e:iis
a Technical / Management Consulting
firm. The company is set up to serve
clients on a product level, For Greco this
means producing services such as: Re-
scarch and Development, Re-designs,
Product Development, Production Con-
subting, Marketing, and Advertising, The
development of the MODI 90 wasnot a
project initiated to demonstrate this
Firm's ability to make a profit, but rather
o draw attention to our Firm's technical
expertise. In reality, the Firm plans to
give away a number of MODI 96F's and
CASE (Computer Aided Software Engi-
neering) Toolsand Data Runsdeveloped
by our firm. The recipients will include
avronautic and aerospace comtractors,
During “secret” early morning lest
flights the must often asked question by
observers on the fields was if the MODI
900 was poing to be commercially of-
fered. Inthe beginning, the answer was
no, not from Green Technologics. roni-
cally the project was initially being
funded for development bya third party,
who's intention was to take the product
to market; but early in the development
phases the third party had to drop out
and eontld not complete the project. The
decision (o discontinue work on the
MODI 90 was not a popular one, as a
group of excited engineers became even
more determined to somehow keep the
unfunded, sinking project alive. Two of
these motivated engineers came up with
the public relations idea of combining
the MOD! with our software. At this
point scraping the project seemed un-
thinkable, The cosl of continuing the
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R/ C soaring community became a sec-
ondary financial consmderation i order
to help pay for the project.

As a small firm trying to be produc-
tive, we break down into project groups
of 5-8 persons and smaller wark groups
of 2-3 persons with each group working
on anywhere from 2-4 projects at a time.
A project suchas the MODT 900 required
acore group of 5 persons, [Nisdifficultto
explain the level of energy and excite-
ment this particular project caused. It
seems like everyone in the office wanted
to work on this project or help in some
way, especially when it came Lo the ac-
tual field testing of the sailplane

Theoriginal design goal was tobuilda
competition style sailplane that used the
latest advances in materials and proven
design techniques to create an aerody-
namically sound sailplane that excelled
in speed, duration, and thermaling, and
was strong enough to handle the abuse
of competition. The resulting sailplancis
definitely not for everyone. The MODI
200 was created for the R/C =ailplane
pilot who wants to test their own perfor-
mance envelope, This sailplane has ca-
pabilities that are beyond the beginning
pilet,

Sitting down at the design board, in
this case a Computer Aided Drafting
{CAD) program, we wanted todesignan
efficient sailplane that would retain en-
ergy in multi-tasking competitions, With
this in mind we chose to nse two differ-
ot airfails, the RG-15 and a 53021, both
attheir standard thicknesses, The RG-15
version of the sailplane is for the ad-
vanced pilot. It is a relatively low drag
airfuil, making the plane extremely fast.
This version is ideal forthe pilot whocan
make use of every advantage attainable,
but he must keep on his toes to stay
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Jerilyn Schmidt, Direcior af Marketing with
fire Modi 300

ahead ofthis plane. The 53021 airfoil has
good all around characteristics.  This
version is a for the intermediate to ad-
vanced pilot who wants a competition
plane, but with abit more breathing room.
The bottom line is that the pilot must
decide if he wants to own a RG-15, 53021
or both.

In the construction of the MODE 900
weemployed the useof composite mate-
rialsand manufacturing processes tobuilt
astrong and durable plane. The vacuum
bagged wings are made up of Dow blue
PRB foam which is carefully cut using
Roger Chastain's outstanding new foam
cutter, the Feather Cut, to insure acou-
racy. Then a 4.5 oz. uni-directional car-
bon tiber (Craphite) cloth is used over
the top and bottom of the wing, withan
additional layer at the root of the wing to
support and protect the wing joiner as-
sembly. The outer layer is 1.4 oz, fiber-
glass cloth. A triple taper in the wing
planform is designed to add surface area
tor the wing, reduce tip stalls, and retain
esthetics. Forthose wondering, the wings
distinctiverounded tips donat serve any
significant purpose, but they sure look
good. They are the product of George
Spitzer, who served as a valuable design

consultant an the projoct.

The wing joiner rod isa 1/2" carbon
fiber rod laminated within a brass tube,
giving it greater strength than steel at a
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fraction of the weight. The tube support
assembly consists ofarootriband asubrib
made of 1/4" plywood, laminated with
strips of carbon fiber. The hinges used to
attach the flaps and ailerons for the MODI
400 are aluminim shafts with brass hinges
that are glued into place, The hinges were
designed to reduce drag and withstand
the pressures put upon the flight control
surfaces, The hinges are much maore effec-
tive than standard lape hinges.

The fuselage was engineered to serve as
an etficient but functional platform for the
wings, stabilizer and rudder. Its thin cross
section is designed to reduce drag. How-
ever, careful consideration was given so
that it would not be too thin and that it
would be impossible to fit in radio gear.
Two standard Airtronics 94102 servos can
fit snugly, side by side in the fusclage.
Strength was an important considoration
for the fuselage. We knew that competi-
tion pilots would be making hard land-
ings, 50 we reinforced the boom with
kevlar, and in the wing area multiple lay-
ersof 1oz, glass cloth was used. The thin
boom is not anly for looks, it also reduces
the weight in the rear of the plane, Since
welght was a majorconsideration, we used
either Kevlar or steel pull pull cables for
the rudder. This procedure gives the rud-
der much better response. The MOLN 800
can be flown light for Sportsman Compe-
titionand therma]ing, or loaded up for 33
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speed runs and aerobatics, If built right it
can easily make the 125 02/ e sparksman
wing loading requirement. In one prote-
type we had the total weight down tzu 70
o0z, witha wing loadingof 11.130z/ L=, As
expected, at this low weight, and with the
RG-15 airfoil, the plane did not perform as
well as at higher weights. We suggest

using the 53021 airfoil for lower weights.
The resulting design and construction of
the MO 900 delivers abrawny plane, We
used a Raum winch and 150 pound mone
filament nylon fishing line to launch the
MOD! ininitial test, The first Aight wasan
exciting experience, [ loaded up thelineas
much as possible, pointed the poscupata
45 degree angle, let go, and stood on the
peddle all the way up. The first thing 1
noticed was how long this plane retained
its energy on the zoom launch, Since the
MOD! was still going up fast | decided to
roll it, but before | even thought about
stopping the first roll T was half the way
through my second, [ stopped the second
risll, regained my composure and decided
te settle down before | made a mistake and
crashed the plane, Theair wasdead but the
plane made nice flat turns losing little alb-
ludo. The total time in the air was approxi-
mately & minutes 34 seconds.  On other
flights the MOD! was clocked at well over
135 mph and we found that the MO
responded well to reflexing. On one good
day | thermaled the MODI, with an RG-15

airtail, for close to an hour, but the low
battery warning went off, so | brought it
mn.

This plane is a résult of many persons
efforts, not only my own, Cther people
who lielped on the project are John C.
Sehmidt (Materials Engineer), Andrew
Starnes (Chemical Engineer), Kenith Falf
(Mechanical Engineer), Ronald Folsum
{Technical Marketing and Sales), Jerilyn
Schmidt {Directorof Marketingand Pub-
lic Relatinns), and George Spitzer (Inde-
pendent Consultant),

The MODI 90 is in the process of
being flown and reviewed by several
prominent figures in the R/C soaring
community including: [im Thomas who
is reviewing it for RCSD and Byron
Blakeslee reviewing tor Madel Aviation
and FAR/LISA,. Imitial reactions havebeen
enthusiastic, and review articles should
be coming out soon, so keep an eye oul
for them,

Specifications of the MODLS00: Type:
Unlimited Class Sailplane; Wingspan.
116in,; Wing Area: 949.21 in.z; Fusclage
Length: 50 in,; Weight: 81 oz; Wing
Loading: 12.29 0z./ ft.%; Root Chord: 10
in.: Tip Chord: 36 in.; Airfoil: RG-150r
53021; Stab Airfoil: 58020; Aspect Raho:

131 : 1; Suggested Retail Price: $585
(Pre-Bagged); S895(ARF), Contact:Greco
Technologies at (800) 34-GRECO. B
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NEW PRODUCTS
Theinformationin this colnn has been derived from manufacturers press releases or other

‘material submitted by a maniifachurer about their product. The appearance of any product
iy this column does not constitute an endorseinentof the product by the RiC Searing Ligest.

Saturn 3.0 — Performance Out of
This World...
...from Layne/Urwyler
Saturn 3.0 s an unlimited class sailplane
that combines the highest quality com
posite materials, state-of-the-art design
and manufacturing techniques, together
with the proven thermal performance
and speed range of the HQ 2.5/9 airfoil,
Saturn was specifically designed and
engineered around the proven high per-
formance thermal specifications of the
H 2.5/9 airfoil. Dr. Helmut Quabeck's
series of airfoils have produced world
champion sailplanes and continue to be
a top choice of several Furopean sail-
plane designers including many F3B en-
tries. The combination of Saturn's high
efficiency wing plan design, topether with
its accurate all glass HQ 2.5/9 airfoils

(Cuabecks best all around thermal air-
fuil} deliversthe perfect blend of light lift
thermaling performance with a most
improssive speed range. The HQ 2.5/9
wasdesigned toemploy fulltrailing ed ge
camber changes which increase Saturn’s
already superh thermaling and speed
range performance,

The wings and tail surfacesarea vacuum-
bagged composite of glass and epoxy
resin sandwiched around 208 density
extruded styrene foam (all surfaces are
pigmented white), The wings incorpo-
ratira unique spar system constructed to
accommodate Saturn's 3/ 4 % 24" Te0 /61
atrerall aluminum wing joiner tube. The
spar system is designed and constructed
using PVC tubing, Spectra, and extruded
foam (shear web) 10 provide maximum
strength while maintaining enough flex

M ﬁ-m,

WY LAYRRIUFYRIRD

to work efficiently with the struc-
tural characleristics of the epoxied
glass skins. Thedihedral jointineach
wing panel is joined, reinforced, and
vacuum-bagged along with the en-
tire wing to eliminate any weakness
at the dihedral joint and to providea
finished wing right out of the bag,

Saturn's fuselageis a one pieceepoxy
resin design, fully reinforced with
Spectra. The fuselage is lap-scamed
to provide the strongest and lightest
tinished preduct, The tail boom mo-
mient is longer than average ta pro-
vide additional stability in choppy

Specifications:
Wing Span: 117.25"
Wing area: 980 Sq. In.
Airfoil: H{Q2.5/9
Flying Wt: 78 O,
Aspect Ratio: 13.3:1
Wing loading: 1147 Oz./5q. R
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Peter Livmyler holding one of first hoo profotypes.

thermals and for precisehandlingathigh
speed, Saturn's fuselage has beautiful
“gcale type” hnes which were incorpo-
rated to keep the flaps from extending
below the fuselage when fully deployed
() degreos).

From petal-to-the-metal launches, tocor-
ing up in the lightest thermals, to pre-
dictable and consistent spot landings -
Saturn delivers! Saturn's all composite
air frameis strong - very strong, yet light
enotigh to respond in the lightest lift,
Thermal response and handling is su-
perb with Saturn’s high efficiency glass
HQ 2.5 /9 airfoil which is combined with
awing plandesign which virtually elimi-
nates tip stalling. Spot landing Saturn is
predictable, consistent and therefore
uneveritful - the way it's suppused to be,
If you like to gquicken your pulse rate,
Saturn's 3-meter span transitions beauti-
fully through aerobatic manvuvers.

Saturnisahigh-tech unlimited classcom-
petition sailplane which is nearly com-
plete and ready to fly out of the box,
Saturn’s all compaosite structure 15 com-
pletely built - you just finish and paint,
cut out flaps and ailerons, install your
radio and control linkages, and you are
ready to fly. Painting the pigmented
wings and tail surfaces is your option.
Saturn s now available for $500.00 plus
shipping and delivery time 15 currently
gix weeks. H
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Who are Layne/Urwyler?
David Layne, who has been involved in
R/C soaring for many years, and Peter
Urwyler, who has many years of exper-
ence in the field of new product develop-
ment and marketing along with a few
yearsof R/ Csoaringexperience, decided
to design and manufacture “European
style” high performance sailplanes in
Madesto, California,

The focus of Layne/ Urwyler is to pro-
vide the B/C soaring community with
the finest quality, high performance sail-
planes for thermal soaring competition.
The Saturn project is the culmination of
months of design, engineering, and de-
velopment by Layne/Urwyler in an ef

fort o offer a completely unique, state-
of-the-art sailplane for the competibive
sportsman or expert R/C soaring pilot.

Layne/Urwyler is currently testing it's
new Saturn 2.5 (99.757) standard class
sailplane, and will be making it available
by the end of 1991,

Additionalinformationon Saturn 30 and
Saturn 2.5 can be obtained by contacting
vither David Layne, or Peter Urwyler at:
Layne/Urwyler, 2821 Lou Ann Dr. Suite
0211, Modesto, CA 95350, (208) 544-8774
BO0 AN - 500 PM, (208) 529-8457 500
PM-200PM. B

New High Start & Winch Retriever
.ofrom VMO Flight

Weat VMC Flight (Dick Benson & Ernest
Barter) have developed a retriever that is
efficient, fast, and reliable that handles
both high start and winch launch sys-
tems, ‘The concept is new in respect 1o
line handling and isa joy touse. Goneare
the tangled and twisted lines of the past.
Cione are the motor bikes and launch
retrieval system assistants chasing after
the parachute. Launchand retrieval takes
about a minute and the ring is ready for
the next launch.

Our Model 20 has been over a year in
development and has proven effective
with standard high starts and all model
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winches,

The line untwisting device (patent ap-
plied for), custom ball bearing thermally
protected main motor, wiper action of
the guide, low power consumption of
the motors, light weight and portability,
and ease of operation make the Model 20
i real asset to glider Aying.

The Model 20 is introductory priced at
F279.00 until October 15th, 1991, The
system comes complele with Instruc-
Honal Video, retrieval line, untwisting
device and battery hook-up leads. The
battery requirement is any 12 volt auto-
motive or deep cycle type battery, An-
other option is a direct connection to
your winch battery,

Any questions can be addressed to us by
calling our tech line at (A08) 9733333
week days from 7 AM o5 PM PDT, Ask
for Ernie. To order: YMC Flight, 18971
Fernbrook Ct, Saratoga, CA 95070, Te
arder toll free; (500) 225-0354, W

Soarlng Accessorles
«..from Soaring Stuff

Soaring Stuff is now manufacturing the
Ultra Rod..the strongest wing joiner
rod available! These rods are surface
hardened Lo Rockwell 8574, and surface
Nitrided to prevent bending, however,
since the centers of the rods are not hard
ened, they are not brittle and will not
break. Try oneof these rods and you will
never goback to anything else. Arethey
expensive.... yes! But what does the ag-
gravation of bent (or worse yet, BRO-
KEN!) wing rods cost? Ultra Rods are
availablein 7/32",1/4",5/16", and 11/
427 diameters. Additional larger sizes
are coming soon. Call or write for avail-
ability. Ultra Rods retail for $7.50 each,
n 10)” lengths. (Postageis prepaid in the
Continental United States.) Visa,
MasterCard, and American Express are
all accepted by Soaring Stuff. Dealer in-
quiries are invited. Svaring Stuff, 9140
Gualalupe Trail N.W,, Albuguerque,
MNew Mexico 87114; (305) 898-1129. 0
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The ATRCS Version 3.0 Upgrade
..from Control Systems Laborataries
For ATRCS SP7 Module Tronsmitters:
* Replaces your Micro-processor with
an improved version — allows larger

maore sophisticated programs.
. RL'P]H{:E’S seb-up memory chips with a
larger capacity set — doubles set-up
memory to 8 sot-u pa-
* Upgrades ATRCS transmitters to in-
clude new features — adds PCM fail-
cafe; adds aircraft naming for cach set-
up.

For Vislon BSP Transmitters:
= All of the above plus additional re-
ceiver capability — Futaba FM - PPM 4-
8 channels.
895,00 plus shipping (5400 ground or
HHLair), CA res.add 8.25% tax, Check,
VISA & M/C accepled. Send transmit-
ter, less antenna and battory to: Contral
Systemns Laboratories, 238 S, Hillview
Dr., Milpitas, CA 95035; (408) 946-4142,
=]

Vacuum Bagging Made Easy
-wfrom Composite Structures Technology

Build stronger models faster and easier
with the economical Mighty Mini-Vac
System from CompositeStructures Tech-
nology. The cantinuous operation elec-
tric Mini-Vac pumphas a preset vacuum
pressure safe for all foams and is very
quiet during operation, Everything
needed to vacuum bag wood skins o
foam cores i included in the Mighty
Mini-Vac Systum: nylon bagging tube,
breather strip, bag sealant, tubing, fit-
tings and instructions for only $74.95.
With the optional rigid mylar sheet, fi-
berglass skinned wings with a glass
smooth finisharequickly completed. CST
vacuum bagging systems and supplics
are available thru your hobby dealer.
Direct Orders ¢an be placed by calling 1-
800-338-1C5T or, for a catalog, writeto:
CST, Dept. MEL P.O. Bow 4615, Lancaster,
CA 93539, |
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F.Y.1. — Quiet Flight™
. from Dynamic Modelling

Dynamic Modelling announces the re-
lease of a new book, F.Y.I. — Quiet
Flight™ (F.Y.1. = “For Your Informa-
tion”). The bhook, edited by R/C
Modeler's Svaring Editor Don Edberg, is
intended to make the task of finding
information on all aspects of R/C soar-
ing and clectric flight much easier. It
inchidesa wealth of informationon R/C
systems (including separateinformation
on lransinitters, receivers, servos, con-
nectors, speed controls, and other acces-
sories), R/C kits of all types (including
handlaunch, two meter, standard, un-
limited, eross<conuntry, scale, slope, and
electric), construction and finishing ma-
terlals {including composite materials,
adhesives, woods, pushrods, tools, ebd),
launching apparatus (winches, high-
starts, eleciric motors and props, para-
chutes, etc.), instructional materials
{books, periodicals, videotapes, and com-
puter analysis prngram!t}, and othoer cat-
egorivs, F.Y.1. — Qulet Flight™ isthe
only reference available that lists the
larger manufacturers together with the
small cottage industries who are just as
important to today’s modelers. Infor-
mation from over 330 manufacturers 15
listed.

What is unique aboul this book is that
items are listed by category, not brand
name. For example, to find out about
releasable towhooks, one merely looks
inthe index under towhooks, rather than
searching through each manufacturer’s
listing. You wan't find this sort of infor-
malion in any of the other commercial
directories! In fact, F.Y.I. has more
sources than both of the well-known
directories combined)

The book is designed in a very casy-to-
use format, Contents begin with an in-
dex of all components in alphabetical
arder together with a product cross ref-
erence number. Thecross reference niam-
her s used to locate all of the pertinent
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lstings associated with the particular cat-
egory in the secomd portion of the book,
Each catepory contains line listings with
the names of companics carrying the par-
ticular component, its retail price, a few
descriptive words, and the state in which
thecompany islocated (to assist the reader
in finding the closest source of the needed
material). The third part of the book will
be an alphabetical listing of companies
whichinciudmnnme,addmﬁs,tulephnnef
FAX numbers, a contact person, catalog or
brochureinformation, and ordering infor-
maktion.

F.Y.I. — QGulet Flight™ will be a full-
size softbound book about 250 pages long,
Retail price is $19.95 POSTPAID (CA resi
dents add 7.75% sales tax), Copies may be
ordered direct from Dynamic Modelling,
4922 Rochelle Avenue, Irvine, CA 92714
2541, phone 1-B00-SEND FY 1 {orders only),
1-714-552-1812 (info), or 724172067 on
Compuserve. Clubs and groups; buy four
copies and get one free!

The first printing will be available after
September 1st, 1991, F.YI — Quiet
Flight™ will be updated vearly (or sooner
it a particular printing is sold out) to en-
sure that it remains up-to-date with the
rapidly changing hobby,

Should you be interested in power models
aswell, the fully integrated volume F. Y.L
— Model Fght™ will add B/C power
planes, helicopters, engines, and all the
accessories associated with power B/Cto
F.Y.1. — Qulet Flight™ and is sched-
uled for release early 1992, @

Case Hardened Steel

Wing Joiner Rods

from Dave Squires
The rads [ affer are made of H11 tool
steel. They havea cere hardnessrange of
R38 1o K44 on the Rockwell ‘C” hardness
scale. The caze hardening measures be-
tween R65 to B74. This means that you
can’t even scratch the surface with a file.
The thickness of the case varies between
Q008" and 0.018", Thecase hardening on
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Wing Glider Rod Rod
Span Type Diameter Length

<2M Slope & Hand Launch /32714 g
M Light Weight Thermal 1/4" A -10"
M Acrobatic Slope/Racer 5/18" g -2
BO” - 1107 Thermal and Slope 5/167-3/8 107 - 18"
100" - 120" Slope Racers & FIB FAR"-1/2" 10" - 18"
M -5M Scale Thermal, Slope, XC /- 12-24"

Diameter 7@ 10" 14° 18
5/32" 488 551 673

3/e" 500 568 6592 852
713 556 634 775 1000

1/4" S660 690 B4 1087
a/3r 645 800 955 1232
518 BHE 1078 1355
11/32" 10,00 1243 1721
PR 1114 1355 1755
716" 1355 1700 22463
15/32" 1483 (882 2492
1/2" 1611 2054 2720

Prices for Different Lengths

of the range will be safe, Prices
a5" | include shipping, handling and
cutting. Actual stock rod lengths
areabout 1 /4" shorterthan what
is shown f(eg, 107 18 actually
1510 4.75" ete ). [Fyou wantarod cut
17.11 | to@n exact length, lhr.‘il‘l pick a
gz | Eiee that will p;iw_ T
a5y | waste. Your cost is the next
21,00 highﬂ'.l‘ rod pricc. r-'ﬂ.v%." m“h‘ﬁ‘h
77000 2225 Fazeli Ct., Campbell, CA
2973 | 95%08; (408) 371-4789 (Eve. &
12 45 Week-ends ‘G110 1.0 PDT.) B

a softer core makes for an extremely stiff
rodl that is not brittle, Itis very difficull to
set a permanent bend in one of these rods
under normal winch and ﬂight lnads.
Assuming you are using the proper size
rod for your plane, il is likely that the
wings of your glider will fail before you
can putencugh stress onone of theserods
to hend it permanently,

If you bend ome ofthese rods on the winch
wrin flight to where it becomoes unusable,
then let me know and | will replace it free
of charge. [ won't guarantee them against
bending on crashes becausce crashes are
ton variable. Hard competition landings
should provide no problems,

The table above shows recommended
ranges of diameters and lengths for dif-
ferent types of gliders, If you intend odo
high speed aerobatics, slope racing, and
wide open 2oom launches on the wineh,
then favorthelargerdiametersand longer
rods. If vou are just geing to thermal and
floataround the skyand donarmal winch
or high-start launches, then the lower end
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CUSTOM FOAM WING CORES

& VACUDUM BAGGING

by DEL TECHNICAL SERVICE
Virgin white or blue foom (o 707 per section

Del Brengman

6084 Emlyn Ct.

San Jose, CA 905123
(408) 628-1326
Also, Video of the BEST Foam Cutter and

Vacuum Bagging * Alrfoil Template Tips
* Seale, Slope and 'R,.wiuﬁ Fly-In

Dave's Wood Products

Obechi Available in
Large Sheets

Please call (510) 4682-0872
or send SASE to:

850 Concord Street
Pleasanton, CA 94566
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Classified Advertising Policy
Classfied ads are free of charge tosubsenbers
provicded the ad i personal in natuwee and does
not refer to a business epler [ e, Classifled
ads that refer to a business enterprise ane
charged 55,00 per month and are limited 03
maximom of 40 words, The deadline for
receiving advertising material 18 the Sth day
of the manth. (Example: [Fyou wish to place
an ad in the March issue, ibmust be received
by Februury 5th,) KOS has neither the facli-
Hes or the staff to anvestigate adverbising
clatma Howeyer, please notify ROSD i any
[risrepresentaion ooours,

For Sale - Business I

SAILPLANE DESIGNER'S + DRAG
REDUCTION & STRUCTURES
HANDEBOOKS, 57.95 each, Size/locate
stable components, many low ReyNmbr
airfoils via breaking Eppler's code, de-
fine speed/glide slope, design wing
structure, drag reduction techniques. Eric
Lister, 2214 Regina Dr., Clarksburg, MD
20871.

VACUUM SWITCHES. A good, high
quality, low differential, adjustable
vacuum switch for professional-lype re-
sults when bapgging Glass, Balsa, Obechi,
Carbon Fibre, etc.. $30.00. ONE-WAY
VALVE foruse in the vacuum bagging
system between the Reservoir Tank and
the Pump, a must for a good sealed sys-
tem.. 5350, Add $350 fo cover S&H,
Send SASE for list of other B/C related
speciality items, Make checks payable
to: Tom Owerton, 1302 Arleen Ave,
Sunnyvale, CA 94087, (408) 736-1568,

MODEL PLOTTING SOFTWARE
AIRFOIL PLOT PROGRAM...S25
Plots airfoils up to 42 in. chord
MODEL DESIGN PROGRAM...540
Includes airfuil plot program plus
wing plan program & more.

1 For Sale - Personal ]
F5-25 4M Bauver Ready kit §325.00;

Demay, (415} 728-7709,

ACE Silver Seven transmitter on
53.400, metal gimbals & SR 900

batt.. 5105.00 PPD. Brian Smith, 493
17th N.W., Barberton, OH 44200 (216)
B4R-0344

Quality Fiberglass Products CON-
STELLATION, 14 span, X-Country
sailplane, excellent condition, ready to
et (just install radio), includes 2 Futaba
8-26 servos mounted in wings for fap
and spailer operation, tubes in wings
tor installing the antenna wires for a
Thermal Sniffer.. 2275.00/B.0. Ship-
ping not included, Tat McCleave,
11621 Mantucket, Wichita, KS87212;
(316) 2650891 Work, (316) 721-5647
Home,

| Wanted

PIERCE AERO PARAMOUNT,
complete or sl in box. Mike Brown,
1100, Box 932, Prankfort, IN 46041;
(317) 854-93490,

MODULE SP RADIO, receiver, servos,

ete, Paul Brabkeneo, Box 793, Wilson,
WY 83014,

SCALE WE VINTAGE BAILSLANES K0TS
DFS REIHER

18 SCALE**{124 INCH WINGSPAN*8208

é KIRBY KIT

1/E SCALE™I11 IHCH WINGEPAN'"§230
BOTH KITE FEATURE:

‘Fosrgiass Rsalagetiuii-up wing & tal'pre-ul wodd paria
el il Hardw i IneucEon Book noded plans®

Send SASE for Chuck Anderson add $12 for shipping & handing
more details PG sow: 508 TRITON box 103 RD 1
[} 4
Tullshoms, TN MODELS Reading, PA, 19807
(615) 455-5788 37388 sand ke bot Déccuns)
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The First F3J Soaring
Contest in Czechslovakia

by Dave Darling, Modesto, California

Ceeclslovakia liosted ils first coer F3] contest
on July 27 and 28, 1997, My family and |
were fortumate cnough o visit Lhis corlest
during its frest day and we will gime you some
of vur fpressions of the contest, the coumtry,
and ifs people.

First, Czechslovakia 1s a beautiful land.
The fields and rolling hills are all green,
in contrast with California, where they
seldomare, Any slight riseislikely tobe
capped with the ruin of an old castle.
Highwaysare quite good, but quite slow
off the few freeways, with lots of slow
farm and truck traffic, and many little
brwns ko go through, Entering the coun-
try is no problem, just show them a valid
passport at the border, no visas required.
Be sure to stop and buy gas coupons,
though, as cars without Czech license
plates can’t buy gas at any station, You
mustexchange the coupons that you buy
at the border. Gas Is cheap in
Crechslovakia, the cheapest inany Euro-
pean country that we entered.

Be sure to head for Prague. German
shelling and bombing and Soviet occu-
pation haven't left craters, but the dingi-
ness of the apartment buildings is more
than made up for by the warmth of the
Czech people, whoare wonderful! If you
stay foracouple ofdays, rent a flatatone
of the private tourist accommodation

places. An American-style hotel can cost
three hundred dollars a night, but we
rented u flat for three for about forty
bucks, American dollars are always
welcome for private deals, and their use,
along with thatof German deutchimarks,
Is quite legal, You will need local enr-
rency for food and store purchases, how-
ever, Consumer goods are in short sup-
ply, but nice souvenirs can be found in
shops that sell crystal, a best buy, and in
teeshirts, whicharescarce, butavailable,
A ride on the subway, which uses Rus-
sian-built cars, costs fourteen conts, A
bottle of pop costs a dime, A bottle of
their excellent beer costs a quarter! Fora
three-course dinner with drinks before-
hand, dessert and coffee for the three of
us, we paid fifteen dollars! Which re-
minds me, bring a jar of instant coffee if
yuu like American-style coffee; Theirs
always had an inch of grounds at the
bottam of every cup,

Thereisonly onehobby shopin Praque,
and [ didn't find it. [ was told that it is
quite well stocked, bul imparted items
there from Germany are expensive, The
best sight to see is the Czech Air Force
Museum, which has all its planes in fly-
ing condition, and offers the favest stull
Want to walk up and touch a MiG 297
You can do it at the museum, as well as
seeing them take off and land, as this is
also an active airfield, Buy copies of the
muodel magazine, Moedeld, asit’s crammed
with intercsting items!

After leaving Prague, we drove north
towards List nad
Labem, home of the
chib sponsoring the
contest, Alittle more
than halfway there,
we left the main road
and turned cast a
coupleof kilometers
to the sport flying
field where the con-
test was being held.
The site is used for
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parachute jumping and full-size soaring
by a local club, but there was plenty of
room for all to have fun.  About forty
Czech competitors showed up to fly,
along with two Brits, Dave Jones, who
writes the soaring column for the famous
English magazine, Radie Control Models
& Electronics, and Terry Stuckey, who
shared the same mudified Sagitta 900
and Alrbronics "Vision” radioon 35mliz.
Alsacompeting was Werner Reinhard of
Osnabruck, Germany. Werner writes for
several magazines and speaks far better
English than | do German. Few of the
Crechs spoke English, but quite a few
spoke Cerman,

Anexception was Petr Krejsa, the con-
test director, Petr speaks good English
and German, and is also responsible for
the design and kitting of most of the
gliders entered at the contest, My favor-
ite was the Prowler, a three meter plane
with a lovely glass fuselage and built-up
wings of various shapes. A photo of
Petr’s Prowler is in thisarticle. The other
photo shows the flying site. Coffce and
soida were available at the site, and the
contestants werealso furnished nicetents
with wooden floors and eats, furnished
and set up by the friendly Caech army)

Landings were in oroutof acircle that
appoared to beabout ten meters indiam-
ecter. Atthestartof working time, contes-
tants and their crews had five minutes to
ready their planes and unreel their line
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for the launch, Re-
member, F3Jis HAND
tow! When the five
minutes are up, the
contestants have aten
minute window to
launchand land, man-
an-ran, As many as
six planes  wera
launched in each seg-
ment. Atfirst, the Brits
glected to wait and
check out the L, then
launched as much as two minutes after
theCrech flyersdid. The Sagitta, withits
modified 205 airfoil, could range out a
little further than the local flyers ven-
fured, at first. During the second round,
however, the Crech pilots were scooting
way out upwind searching for lift, espe-
cially the pilots of planes with flaps that
could reflex a little negative, Launches
with the hand tow were very high. The
Britishand German competitors worked
togethier because of the commoen lan-
guage fluency, and their zoomies were
just about as high as we can get locally
from a winch! As they were all walking
back froma parbcularly good Hight, Dave
Jones mused, “Whoe would ever have
thought that the British and the Cermans
would teamupagainst the Czechs!” Ain't
glasnost wonderful?

Speaking of the planes, Werner
Reinhard intended to fly his latest addi-
tivn, a Muller Thermal King look-a-like
from Poland where the cost was under
four hundred dollars fora finished plane,
less radio. Some receiver problemsat the
field forced him ta fly his back-up plane,
aswept wing, Werner belongs to the all
fying wing club in Osnabruck, and the
wing launched and few very well. Pen-
etration was no problem, and that thing
turned in the tightest circles you have
ever seen! He had no prablems with
landings in the arcle, but [ bet T would
hirve.
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Seoring was dome ona small Dutch
personal computer operated OFf batter-
ies, and there was also a printer to tally
results, round-by-round. Altngether, a
viery nige contest, I wished that 1 eould
have stayed for the final day. | did,
however, manage to buy one of Pelr’s
Prowler fuselages, a lovely epoxy glass
creation, and carrying it home on the
Lulthansa jet was anolher story in itself,
Petr does make a full range of products,
quite reasonable by our standards for
very high quality. His full name and
address is Ing. Petr Kreksa, Dolm Iale;r.:-,r
38, 403 01 okr. Usti nad Labem,
Crechslovakia. Tell him that Dave Dar-
ling sent you! @

GLIDER RETRACTS

Servo actusted glider retracts. Over center up/down
leck. Ahiminwm pares mede on computer-controiod
milling maching {ram B061-TE. Theae boautifully
crafead retraces arg made from the finest matorals
avaliable, snd are the best offered ampehore. Misdn m
the USA

1/5 SCALE 3 ve. without wheel 1-B716"W a
AL @ H 1% whed imax

1/4 SCALE 1wU 10 CHOOSE FROM,

BTD - FIIA GLIDERS UP TO 10 LBE. 5.2 o without
whisl, 370 x 30216°0 1 23" H 3.5" whes! max
HO - FOH GUIDERS OVER 10 L85, 65 OF. 8"W »
L & 23%7H, 25" wheal mas.

1/3 SCALE 5.8 0F wahour wheal 2™ W x B
A BWHL 5" wheel max

FIVE-FOOT PUSHRODS-1 /168" Music
Wire with cagang

Send stamoed sedl-acdressed envelope for pnoing
andd more info ta:

SCALE GLIDER COMPONEMTS
7034 FERN PLACE
CARLSBAD, CA 92003
(6181 8311438

o )] PN+
GLIDER TOWLINE
PARACHUTES

# Quality Crafted

i High Visibility
13" Nylen Canopy

# 8 Shroud Lines
& 2 Metal Attach
Rings

$595 ga, plus $1.00 P & H

Calif, add 6% Tax

C.A. BELL €O,
P.O.BOX 1188
SAN ANDREAS, CA 85248

FAST SHIPMENT FROM STOCK

Fabrico Inc.

Sailplane Flying
Accessories

+ High Starts

« Retriever & Winch Line
« Line Swivels

» Building Accessories

Send for free catalog:
Fabrico, Inc.

P.0. Box 30032
Cincinnati, Ohio 45230
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"EEATHER CUT" creates a new standard In the ease and ; .
accuracy of cutting white or blue faam wing cores. , . hands L ———
off! Precize single wire tracking in concert with micro-adjustable ;‘l'-._,
halance weights guided by an exclusive three-point tracking system
guarantees ripple-free surfaces, No more trailing edge burn-out common with )
two wire systems. Couple "FEATHER CUT" with Tekoa's "THERMAL GENERATOR
for fool proof temperature cantrol and you'll be a "Pro”. . . first time out.

» Curs straight or taper wings, fins and stabllizers — automatically, « Mounts with
tape to the edge of any workbench, even your dining table and stores In Its own
heavy duty mailing tube. » Complete kit with anod|zed and plated components - no
hardware store trips. = Instructions Include "cutting your first wing”, "making
templates” and more, » 277 cutter supplied, adapts 1o 507, Power supply required.
= Guaranteed to out perform the rest.
= "Simply" the best!
f ! TEKOA: THE CENTER OF DESIGN
ﬁ - 3219 CANYON LAKE DRIVE
- HOLLYWOOD = CA = 500838
- PHONE/FAX Z13=469=5584

YEEATHER CUT" WINS! SENIOR CHAMP BLAYNE CHASTAIN. SCORES HIGHEST
OVERALL INUNLIMITED SAILPLANE. 1991 AMA NATS.

FEATHER CUT
$129.50 + B.50 5&H
THERMAL GENERATOR
Powar Supply
£04.50 + 4,50 S&H

s 100% Satisfaction Guaranteed
NIW Or Your Money Back

PREQUIMNCIEST

Looking for a new radio for whatever reason?
Need help? We are avallable te answer questions
and to assist you with your JR programing needs|
A Our Prices Include:

WHAT DO ¥au
MEAN 1 CANTTLY

MAX 4 FM
MAXG6FM
MAX 6 PCM
- X347 T 34384
o " X347 (GLIDER) 4250
o 311 Servo 1975
T 341 Servo wWicCkarCase 43,50
&* 7 507 Sport Servo 1250
Specally Priced Recsivers
Sanyw Batterics, Electiic
blotors and, Much Morel
s S& 11, WA Hes, Add 7.8 % Tax

Call for Quote
I'rices Subject to Change

£123.00
183.99
27599

HERE WITH MY 0L
RALLIOT

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

Mip CoLuMBIA R/C
Rt, 4, Box 9544
W. Richland, WA 99352
(508) 627-5224
Orders: [(800) 627-46883
Weekends & 4:00-9:00 P.M. Eve.
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Flight Groups
by Guy 5, Russo
5722 Pimegrove Drive W, Coeur D Alene,
[D 83814 (20H) 7e5-89772

The N.W. Soaring Society hosts 24 candests
from April lo September, Its membership
will be competing for the season clnmpion-
EIII"p trophy across the Northwest LS A and
Western Canndn, We luive contests m: Great
Falls, Montana; Bend, Cregon; Vancowver,
Eritish Calumbta; Calgary, Albertaand lots
of places tre between. Check this on w globe!
We cover fime zones, monuntain mnges, Inti

ludles, costal, desert, and your amed 18] We
fly in it!

The Board of Directorsis trying toevolve
a system which rewards the top flyer no
matter where that flyer 1s. Currently, a
pilot in Calgary can becompeting witha
pilot in Portland for the cham plonship.
We use a combination of winners score
for percent of winners score) plus per-
cent of the perfect score, divided by two
to determine the season score for a con-
test day, Thal means you could fly very
well in different conditions and get 1000
points for the win, but you only flew 800
raw score points (30% ) foraotal of a50%
season day, Perfectly clear!

Mow, this s QK. but other factors
enter into the program like: Easy cvents
ancl alaid back flight order at one contost
oragung-ho Contest Director (C.D.) who
thinks anything less than 10 minutes in a
20 M.P.H. wind is for wimps at another
contest, Sa, onward to flight groups.

Because there is o0 much pressure on
pilots who are in contention for the sca-
sun trophy, they sometimes will engape
in sandbagging tactics. This is no big
deal ifeveryone gets to pick their air, but
ifone pilot must launch now and another
is in the can, again, it's not fair. If 1 can
always pick my air, then my chances are
greatly improved. Flight groups take
care of a number of tactics and providea
better run and a more fair ovent,
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. Al sign up, designate a flight group

coordinator who gets all the frequen-
cies and names lsted. 1f you have 6
pilots on one frequency and 36 con-
testants, bingo — 6 groups,

. Disperse the other cliannels as bost

contenders out of our membership who
are into these details.  This event gets
mare people into air and in better com-
petition if they are into Il or not. [F you
think I'm overemphasizing these de-
tails, | remind vou that the season cham-
plonship was won by 78 points. That's

right, 99.85 1o 9907, In fact, the split
butween first and tenth was 6,27 points,
What that mweans is that every second
and every inch holds the championship
or, better luck next year!

Try flight proups. Give mea call for
more informaticon. M

you can. flight group 1 is now up to
Ay and group 2 is on deck, And, |
mean on deck in a ready area.

3. Youcanlauncha group of ready pilots
in 6-8 minutes with good equipment
and retrievers. This puts them in
relatively the same air. When the
crowded channel pilot lands, group 2
isatthe winchand begins launch. We
hawve flown this with 9 minute flights
and there is usually little or no wail
between groups,

4. The pilots are assigned numbers:
Group 1 Bilot 1, Group 1 Pilat 2, etc.
This means that in round 2 that Pilot
2 leads off. The launch order for
round 3 would be Pilots 3-4-5-6-1-2.
Cetil? So, youare notalwaysleading
or trailing

5. Now, if group one s flying, then
group six can man the winches and,
obviously, you can’t be timing if vou
are in group two, This eliminates the
"I'm timing” sandbag,

6. This stuff works. Tf you want to really
find out who is slowing down your
contest, have your winch boss (Pilot
I, Group 8, fur example) starta stop-
wateh when the winch is ready and
clear and the parachute is handed to
the next pilot. Give him 15seconds to
release and deduct time over that.
Really, Idon't intend todo this, but at
the next fight proup contest, we will
track thisand award a bigbag of sand
to that bagger.,

This practice has a lot of advantages. |

fee] that contests should be casual, but

fair, We tried this at 3 contest with ovor

30 pilots and it was well received, We got

comments like: “Hest run contest 've

ever been to."”
Listen gang, thereare really only a few

R/C Soaring Digest

Schedule of Special Events
Date Eyent Location Contact
Det. 54 Visalia Fall Visalia, CA Ed Hipp
Soaring Festival (209) 625-2352
Oct: 5-6 2 Meter & Lakeland, FL Bob Wargo
Unlimited (813) 938-6582
Oct. 5-6 PFumpkin Fly Cincinnati, OH Jack Strother
Standard, Unlimited (513) 583-901H
Ol 6 SMT Contest Denver, CO Lenny Keer
(303) TA7-2165
Oet 12 Slope Race Santa Maria, CA  Rich Beardsley
California State Champs (805) 934-3191
Ot 13 Dual Dallas, TX Cordon Jones
Elimination (214} 840-8116
her, 13 Unlimited Kirkville, NY Dave Zinleck
Thermal (Syracuse area) (315) 656-7103
Oct. 19 Duration San Antonio, TX  Tomn Meeks
ZM & Open (512) 5903139
Ot 20 Sth Annual Tulsa, OK Zale Nutter
Last Fling of Summer HM (918) 492-3760, WI 446-6672
Ocl, 20 Hand Launch Dallas, TX Gordon Jones
(214) B40-8116
Moy, 0 Duration San Antonio, TX  Tom Mecks
2M & Open (512) 590-3139
Nov. 10 3-6-9 M Dallas, TX Gordon Jones
& Open (214) B40-5116
Nov. 10 Dual Houston, TX Jullan Tamez
Elimination (703) 540-3944
Moy, 17 Hand Launch Dallas, TX Gardon Jones
(214) B40-8116
Mov.29-12/1 2M & Unlimited Orlanda, FL C. Baylor
- Tangerine Soaring Champs (107) GO9-B750
Dec. & 2 Meter Only Dallas, TX Gordon Jones
(214) B40-8116
Cctober 1891 Pnge 55




PRECISION SERVO MOUNTS
AVAILABLE FOR: e ———C

ey o ——
FUTABA 833 __— }
AIRTRONICS 94141 — {j;@ \.D
MOUNTS FLUSH WITH BOTTOM SKIN

ACCESSIBLE SERVO ARM

MOUNTED SERVOS INTERCHANGEABLE
BETWEEN WING MOUNTS

SOARCRAFT |#12.5 é:r'/m_flré'|
N B15 FARR RBD INECL BxH
| SPORKANE, WA 2383206 ( & GQ)_ _5_!5_;'_5:43{; 3

HATCH
T MOUNTELD
SERVOD

Scott's Models

.| For kess than the poce of two magaznes you can own the

most comprehensve documant on whal e RC Soarng industry
has fo offer. The NSP Soarng Reference and Calslog represents
Iwo years of ressarch and sfforl To order your NSP RG Soarng
Falerence and Catwlog send & check or money order fn NSP.

= 100+ pages of producl information

* Articles = Kit Reviews and specs

+ Fully Iusgtatad * Lal;g?g; (;.:alalng in RC Soaring
aal alwreres ki A Enll FJ E rﬂ_du ﬂ rE Ga[ﬂj[:g

Fod Catniog o} Prsasers. [N “must-have" referencel

Plaase send $500 for thid class (5-B week) delvery

or £700 for first class (-2 week) delvery, Thanks!

NorthEast Sailplane Products

§6 Kirby Lane ‘Willston, Verment 05495 (802) 658-0482

Presents
Scale Sailplane Plans
by Jim Ealy

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

P.0). Box 976
Olalla, WA
98359-0976

SR R T
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Video available to show you how well it

performs. Customifed to unswer your

P.0. Box 1560 specific flying needs,..516

Tehachapi, CA
93581

(B05) 822-7994

Span: 7H.75"
Area: 400 Sq. In.
Weight: 29.32 0z.
Airfoil: JC-22
Aspect Ratio: 16:1
Wing Logding: 10 0z./S5q. Tt

Tempest Ready-To-Cover & Palnt or Finlshed Optlons Avail,

Option  Functiona R-T-C  Finlshed
1. ¥-Tail Elevator, Ailerons 22700 S361.00
2, T-Tail FElevator, Rudder 25200 4373.00
3. V-Tail  Elevator, Ailerons, Rudder S30400 S406.00
4, T-Tail Elevator, Allerons, Rudder 31400 $423.00

5. V-Tail Elevator, Ailerons, Rudder, Flaps  $358.00  $473.00

6. T-Tail Elevator, Ailevons, Rudder, Flaps  8371.00  $4B8.00
& & 10 B wing of ypur cholce at o extra cost! @ Dalyhedral ar flat wing of vour chaloe!
Prices include S&H. Check/M.O., only. Continental 1L.5.A.

AERIAL MODEL AIRCRAFT PRODUCTS | anfAP cutter with one bow:  $179.00
AMAP power supply: S40.IK)

(213) 985-9504
Anodized available: Add £10.00

FLAIR - SLOPE
Puselage: S60.00 Precision AMAP
I..enp,ll'h 48 = Widih 21,7 » 1[1-1'51"‘.'13':'“

Wing Cutter .
“‘ll‘n:—pi!m‘ e, veibh T Enil oir =%"™ indl

Wealadsell cut cores available in these
afrfedls: MH42, MH43, MHa&2,
MHB4, 7003, RG15, RGIA
Foam eores: 850,00

Full Money-Back
Ciarantes

i A EEL 0N .
il :;Tﬁ:m FLAIR-SLOTPE 11 /SPORT ELECTRIC
Fuse Complete: $60.00
Eeagth &3° » Width 3" o Height 3" A1 K 1 Hrew Miln:t{iljlrn.m'rrnrnr!rd L
Blipwan Meso Cong EN——
usibagye made with BZ Lam & I l
:I.’I.'I'I:I?I‘ill’.l.' C{}T‘an\:lllt T"I‘Oﬂtml;ralvl Mue Foam 2 1, D-L'II:;-CII.]I' 247 XK 9p" X 2 &30 0 —n-“h )
Wil cut for shipping 12 X 48, or please specily.
Bob Ratzlaff, 1641 South Ellsmere Ave., Los Angles, CA 80019
ASW 17 1/4 Scale ?M Basic Kit: $2B5.00  *Thermal Phase” Hond Launch 60° E- 387 850,00

1T R0
ki il el

SE-TEL (1)
Aezmpg aaT Agq

apqeeAy saerdma) sese

WL E—
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The BEST Hi-Start. PERIOD! . B ozt R EE s o
A " 1. * Day-glo dyed braided cord. = i E:Eé g8 % \ OEEG‘E ﬁ
e, * UV-protected rubber. 5 s ¥Escd ﬁ 2| oA % ASS
S 7 * Custom, no-tangle chute. £ 2 4 g%gﬂg' : O & % §
» Welded fittings. ‘ ¢ 5 0k f BELERELE Z“ggﬁ :
TA » The best reel made. B £ g = EE%EEEEJ| =12 g 2
&GP * Backed by NSP service. 3 el g g ﬁé E:-gg q |4 QB 5
Pinnacle-S (Upstart ) $39.95 Pinnacle-M (2 Meter ) $59.95 E}ﬂ g2 é%-ﬂﬁgﬁ'ﬁ- g ‘:,: “Enﬁg f )5 E% -~
Pinnacle-L (2-3 Meter) $69.95 Pinnacle-XL (3-4 Meter) $89.95 %F%'Eﬁf gg‘,‘c_‘ E"ﬁ§&. g‘g.,ggg-’ D; ®)
NorthEast Sailplane Products B02-658-9482 g?”%g?iﬁﬁiﬁ E-J EEE E
UREBP EEEXR £ | g
) gl a8 O
VACUUM BAGGING [Nt |

Complete, Simple, Easy to Use System

RELIABLE ELECYRIC PUMP
With 1 Year Buarantoe

BARGINE MATERIALS & SUPPLIES
Carbon Fibar, Rohaooll, Keviar
o Dealer Inquides Invited g

LSS el N B
T
Bedodl B B W

Composite Structures Technology
Dept MD; PO Box 4615, Lancaster, CA 93539 - Order Desk 1-800-338-1C5T

& mytology. Thor, the god ol
ot hissmighy

wIDE] TAPES * BJMMER, BALE]] AtLtapessossssasosaht| |

"AIRTRONICS VISION B" Step-by-step video guide to programming a basic
and a slate-of-the-art aileron/Map sailplane, Advanced mixing and use of pre-sets
illustrated by means of a mock-up. Explore the full potential of your Vision B radiol
"FOAM WINGS & THINGS" Curious aboul cutting foam cores & vacuum
bagging? This tape covers all the steps invalved, from r'utting cores o vacuum
bagging thebalsaskins. Showsasimple passive method of retaining stabilator halves,
"FIRST STEP" Ideal tape for club use! Takes the novice flier through all the usval
questions on what type of plane to fly, includes building tips, radic installation,
Shows how to set the sailplane up for that first flight,
"LISF ESL '81 CONTEST" & "AIRSHOW 'S0 [ (o)t 1/ ge] P11 ,8

5 - 911 COVERT AVENUE
TO 5 e e e el ’
W HOOK.. 5595 + 550 5&H :E:l:’:;imi:ﬁt;\» N.HLP. NY 11040
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MAGNUM HISTART TR

100% Guarunieed the Best Hi-Start you've ever owned!
Taislor-rmade Hi-Starts for any size glider — Open Class, F3B, Cross Country or Scale.
Until now, you couldn’t buy a Hi-Start that would successfully launch that LARGER
size sailplane on those light or windless days, W Custom designed to fit your needs
using the highest quality mandreled latex tubing (not extruded tubing). W Designed
tn give superior resistance to abrasion, scuffing and tear. B Extremely low modulus
decay...it won't loseits snap like extruded tubing doces. W Kit complete with rubber,
nvlon line, rings, swivels, parachute, custom wind-up reel (nota sponl). B Support
items available are: standard chutes, contest chutes, custom windvup reels, rubber,
nylon | 1 ling, rings, sw ivels, M “Special Orders Upon Regquest”

Please send me the MAGNUM HI-START [ hute selected:
35 1b. GLIDER 58 1b, CLIDER D 8-13 Ib. GLIDER

We suggoest the We suppest the W supeest the
$69_95 R S74 s Lt $84 9 kb
MAGNLUM 100

| MAGNUM 200 MAGNUM 300
Name Phone #
Address _
City State Zip _
T have Enclosed a Money Order O Check O for {Add 55.00 E&H}

Allonders shipped LIS, PMemsanal checes, allow 7 days (o dear. Money orden or cenified cashiers checka shipped next day.
MAGNUM HI-START CO. C&D ENTERPRISE = 5102 East Andora Drive
Scottsdale, AZ 85254 = (B02) 996-1021
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“@:Jaﬂ 3 | suggestions as to what

Vides Tapes lits or other projeds you

REfAEiion ::::": would Tike 1o see. Deop
H line & thank fi

s oot ) waline e thunkyou o

"Bullding the Legend" +» "Building the Mariah"
"Building the Falcon 600" * "Bullding the Falcon 880"
"Soaring In Mid-America -- 1990 AMA Nats"
"Visalia '90 Meet"

"An Evening with Selig & Donovan"
"Launching Equipment & Techniques"

-- Covers hand-tow, high-start and electric winches and
retrievers, Shows tow-hook type and placement.

Order Taoday = All Video Tapes are i T r
Only $24.95 (plus $4.05 S&H) o L@J
\_ Okla, residents add 7.5% 5,

\_ MCV » 4227 E. B3RD 5T, TULSA, OK 74137 » (918) 481-6855
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Quality & Performance

You expect excelence in these atirbutes when buying a kit, but how many
times have you been let down? Typicaly either you pay through the nose to
get both or you sacrifice kit guaity and performance for price. Sometimes you
pay through the nose and are stl let down Wel Models has just
released a kit desgned o offer high quaity without high kit cost, and high
performance without the need lo purchase a computer radio and several servos,

Introducing ALCYONE

A Leroy Sarterles design, based on the MATS Champion Chuperosa, featuring;

= A gtrong. light, yet zlegant balsa/ply/vpruce bullt-up fuse * Foam core wings
(7032 transitioning to 7037) = A super strong spar structure which tows very well
» A gpecial wing design offering 80-90% of the features of full trailing edge camber

without the sxpense of four wing servos and & computer radio * Cap be flown
with THREE servoi a STANDARD radio * Qutstanding kit quality with complete

hardware * A comprehensive instruction manual * Excellent flight performance

Wingspan: 12T, Wing ar

ea: G756 8g. i, Weight 60 oz. Loading: 8 oz, Airfod: S07032/7037

AnA!cyone nbeywrsfor$14995 CallNSPtodaﬁ




