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About the Cover
The cover photo was sent in by Gordy
Stahlof Milwaukee, Wisconsin, Hesays,
“Here'sanother Wisconsin “SuperSlope”
photo. | know it looks more like the
English countryside, but it's actually
Plattville, Wisconsin (The Mining Hill),
Pictured is Mirke Bodul with his ME 163
from V55ailplanes. It'sahuge fuselaged
model. Mirko is Wisconsin's pramier
slope flier and he's been the inspiration
tor winch!ytoget mostof us to the slope.”
Southwest Winter Soaring -
Arizona

Chuck Wobofor, editor of the newsletter
for the Central Arizona Soaring League
(C.AS5 L), dropped us a note to say that
they are pearing up for their big contest
on February Sthand 7th, Hesays, "Lhave
sent out flyers toall the past participants
and to all the newsletter editors in the
southwest. Afeer just a week from pub
lication, we have ¥ enines and 7 of thoso
are from out of state. It looks like this
year we'll be gotting a good sized group
from the Colorado area and, of course,
the guys from the Southern California
area. Oive of our club members woenl W
thi Visalia contest and distributed about
100 fyers and made an announcement
and got a very [avorable response from
the flyers from last year's Southwest
Winter Soaring Contuest (SWSCH Iguess
we can expect about 18 or more flyers.
Chir contest date 18 February oth & 7th
and the C0. i lain Clithero, (602) 813-
1905, Also, could you ask all newsletter
editors in the ceuntry to send their ad-
dressestoyou, lam tryingtogetas many
clubs on our mailing list (as possible) lor
anexchange program.” The contest date
has heen added to the schedule and, for
those of you intercsted in the exchange
program that Chuck sugpgests, p'luasu
send in your addresses.
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fnd from England
Mike Harvey of Hants, En-
pland sent in the photo,
“Here is a photo from the
British BARCS Radio
Glide contest, Very large
apen model by Dave
Charles,”

What's different about

this issue?

First, therearo two “Ridge
Writers”, Wil Byers and
Mike Bamberg, wh will
change off every other
month, We welcome Mike to the pages
of HUSE as a columnist with this issue.

Second, there is a new group forming
called the North American Seale Soaring
Association (NASSA) and we expect to
be sharing information with youona bi-
monthly basis. The first press release
and rally announcement are included in
this issnue,

Third, because of material that many of
you have tent in recently, and new ads,
of course, this {ssue contains more pages
than usual, Will we continue with the
increased size? We dont know. We
hope you enjoy this issue and the extra
Pages.

Seasons Greetlngs!
Jerry & Judy

Epoxy 8 Cotton Flox for High
Siress Areas
~by W.D, Williams, Pendleton, Oregon

I've noticed many times people recom-
mending a mixture of epoxy and micro-
balls as a filler, even in high stress areas
suchasinstalling wing rod receiver lubes
:lTI wings. While the micro-epaxy waorks,
it seems to me that a better material for
highstressarzas would bea mixof epoxy
and cottan flox. At least, so [ was taught
by Burt Rutan when building a Vari-
Easy.

Cotton flox is a colton fiber milled into
viory short lengths (on the order of a
hundredth of an inch in length), It is
inexpensive and available from
homebuilt aircraft supply houses such as
Wicksor Spruce Speciality, Whenitisset
up with epoxy, it has more strength in
tension, eompression, sheer and greater
resistence to shock than the familiar ep-
axy micra-balls mis. The cured material
is somewhat like maple, but without any
grain direction,
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For structural purposes of the epoxy and
cokton flox, mix using the same technique
asamicro-ball mix. | haven’ tmeasured it,
but it is probably somewhat heavier,
which may not be of any significance lor
uses of limited volume such as bedding a
wing receiver tube into a spruce-ply spar.
Becauseitis heavierand more resistant to
abrasion, it is not so suitable for ordinary
purposes as the micro-ball mix as a Hllér
surfacer.

On plywnod bodies the flox epoxy mix
canbe used tomake high strength corners
either alone or combined with glass or
other fabrice. Trowal a small amount of
flox into the comer, work it into asmooth
radins, When fabricisapplied, the radius
makes it much easier to produce a lami-
nation without voids, With more epoxy
and less flox, it is a good material to 1se
for structural wood joints that are very
crude. Mixed to the proper consistency, j|
resiste running out of the joint and the
juintitself is as strong or stronger than (he
materials it joins. Check it out. W
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Editorial Comment:

On June ath, 1992, the Torrey Pines
Gliderport in San Diego, California was
designateda L1.5. Natinnal Soaring Land -
mark by the Nativnal Soaring Museun,
Soaring Socicty of America. More re-
cently, the San Diego City Histarical Site
Board designated the Gliderport to be a
historic site. Motorless [light has been
atmmpiishm atthis location for over 60
years and many aviakors whe went on o
break national and world records in si-
lent fight :‘.pveln]mwi their skills along
these cliffs. Currently, sailplanes, radico-
controlled gliders, hang gliders and
paragliders share this unique airspace.

The Umiversity of California Regents,
owners of almost half of the Gliderport
property, have nppm!trd the decision of
the City Historical Site Board on the
grounds that although the site is historic,
the City of San Diego does not have
jurisdiction tolabelany University prop-
erty assuch, Evidently, the University of
Californiaat San Diego feels incumberud
by thehistorie designation, forthat would

NEW

preservetheuseot this site asag,]idurpurt.
In view of this appeal, the future of the
gliderport will be decided by the San
Diego City Councilatan upcoming meet-
ing.

We need your help. IF you want to see
this famous gliderport preserved please
write or call:

Councilmember Abbe Wolfsheimer
202 C Street

San Diego, CA 92101

(H19Y 236-0611

Mayor Maureen O'Connor

202 C Streat

San Diego, CA 92101

{A19) 236-6330

County Supervisor Susan Gelding

16000 Pacific Highway

San Chego, CA 92101

(B0 B52-7334

California Governor Pete Wilson

State Capitol Building

Sacramento, CA 95814

{9716) 4452541

Thank you with your concern and ac-
tion. We will keep vou posted on this
issua,

Sincerely Yours, (signed) Gary B. Fogel,
Torrey Pines Scale Soaring Society
member

UTO-VAC SYSTEM

Introducing e new fully automatic vacuum bagging systam that & complelely sell
moniloring. 1L Nas & (ully adiustable vacuum switch and 2 larna capacity reservon which prevints
froquent cycling of the vacuum pump.

Thi Auto-Vac kil comes completely assembled,
maounted on a wood base. and ready 1o use.
Included in the kitare the E-Z Vac 11 elecirls
pump, rated 4124 Ho, adjustable

vacuum switch, vacuum gauge, large
capacity reservoir, chack valve,
neoprene tubing, E-2 Vac connector,
fwo Quick-Lock seals, & of 18°

wide Bagoging tube, 9 af 15 wide
breathar cloth and 2 set of vacuum
Liagning inetroctions

Aerospace Composite Products
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230 ¥ Syzlem gvallabln
Add 57,00 for S&IL CheckMOLT DO
BUG, MIGA accepted. CA residents add T.75% 12

P.0. Box 16627, Irvine, DA 92714
[714) 250-1107 = FAX (774] 250-0307
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Some Thoughts on
Introducing Young

Minds to Science
..by Alan Schwerin, 439 Washington St.,
Lake Charles, T.A 70605, (318) 474-06687

Photas by Tom Fox

It had been a busy day, And the chalk-
board showed it, Diagrams and notes an
lift, drag, camber and airfoils abounded.
We had then progressed to exploring
questions on spars, aspect-ratios and di-
hedrals. As I turned to clean the board a
s0ft voice behind me asked the question
that wauld dictate nmuch that would oc-
curin that labover the next soven weeks:
"What is a fuselage?”

Mow, it's not (hat this was a dumb
qull."l.-titm, or a question that couldn't be
deall with casily encugh., No. What
struck me about this question was its
vimergence from a context that would
necd (o be seriously reconsidered. As
with any discussion, [ had made a num-
ber of assumptions - some avert, most
coverl - about the knowledge my stu-
dents already had of airplancs and avia-
tion in general. Elaine’s question would
force me 10 review these assumptions.
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For instance, could | expect the students
to understand the discussion on
undercambered airfoils if some of the
more basic concepts - lke “fuselage’ -
remained a mystery? 1f not, | clearly had
to determine what, if any, understand-
Ing the class had of airplanes and the
principles of flight before attempting to
introduce some of the more ‘advanced’
concepts. Mostimportant, Elaine’s ques-
tiom served as a forceful reminder that |
should takelittle, if anything for granted
in our forthcoming excursions intoavia-
tion scicnce,

Elaine was one of a group of twenty-
six seventh and eighth grade academi-
cally gifted students that had been se-
lected to attend an intensive science and
technology program over the summer.
Hosted by McMeese State University in
LakeCharles, Louisiana, the ['retreshmen
Enrichment Program, or PREDP as it s
called, i funded by the US Department
of Energy and financially supported by a
lixcal petro-chemical corporation, Besides
their journey into aviation science and
technology in my design lab, the class
attended lectures on algeb, computer
assisted (CAD) labs, technical writing
workshops and a very popular personal
motivation course, As it turned out, the
seronautical design lab developed inta
a, i not e cornerstone of the enbire
program, for many of the students.

The plan was to learn a little aboul
airplanes and the principles of flight.
With my obsession with sailplanes, the
focus would be on silent flight. Twa
instructors, that had some experience
with model-building, assisted me in the
lab, If necessary, we could also call on

Laytie Keele and Janet Yang preparing to
purk the right wing fogelher, Botlt students
e accomiplished piaviats, which conpineed

mie that they oughl to work on the prave

demanding partof the plane. (fanet s

studying the plans here - anact many
stindents did not always emudate.)

R/C Soaring Digest

some senior MELU engineering students
tohelp. Asitha ppened, sume extraassis

tance was called for towards the end of
the program, when a few hands became
idlel Our budget made it possible to
purchusc' four 2m Sprrt kits, four basic

Airtromics Vanguard radio systems, a hi-
start, plenty of covering, glues and gen-
eral hardware. Witha few toolsand sight
hoilow doors from the hardware store

down the road, woe woero set. But how
should we arrange the group, to ensure

Teans work in operation.
Part of the ratioale for the
PREP program was to
fuster yroup participation
in problem solvmg - and
Tl sETe Hinas fm::im i
SOMIE Comttian constrict fon
chiallenge, the proiiens can
be, annd wisaally 1 .H‘[meli,

Greg Norswartity
being told where to
firel his thermal by an
enthusiastic bund of
hetpers. Greg and |
tiere asked to fly a
dentanstration rovd
for the competitors at
QUF retion contest,

December 1092

It the beginning, even the
most basic af Iasks neads fo
e cavefully explained - such
as haw to align the fuselge
pieces over e plans o
ensure that the sides later
attich securely.




at least a semblance of order? With
twenty-six young live-wireson our hands
that could prove a challenge.

Inthe end it did not; we split the group
into fuur teams, only had two teams in
the lab at any ene time, and subdivided
each team inlo three units. Some stu-
dents worked on the winpaoftheicam’s
p!anﬂ,ﬂlherﬁﬂ!l the fll.‘-E‘]ileH,ﬂl‘Ir] the pest
on the tail feathers. This division of labor
within the team kept everyone occupicd
- for the must part that 15 - and seomed to
promote friendly rivalryamong theteams
to produco quality parts first. The teams
were assigned their own tablos, and
planes lefton the lables as the glucs dried
uvernight. This display not only made it
possible for a team to watch their cre-
ation slowly lake shape before their eyes
- & thrilling experience, and a source of

Every flight was preceded with o
brief explunation of the contral
stirfaces, and the operations
rerttred on Hue transsitter to
deflect these surfaces. As close
to tuenty - five percent of the
partivipants at the contest had
never seen i ride-controlied
arrplane, let alone flotin vie
Hiemselves; these pre-flight
chiecks and explanations were
vrtal!
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Thet bpeatl television
shitbion senl a creq ont
fo comer the rescnion
confest, Greg
Narsuoetiig is
eaplaimmg to the TV
reporter o to operate
the transnritter. We
had excellent coverage
of the cantest Iy Hhe
local media. Perluaps
COVs condd work finrder
at promoting their
conetests, botl ocally -
even nationatiy?

pride for any builder - but also showed
Hirotlers how well, or poorly, ateam was
progressing. [his gentle “competition”
between the groups seemed to foster team
spirit, and in my view, helped sustainthe
students attention and interest in their
planes. Seven weoksean bea long Himeto
wail for a completed plane to emerge
from the lab! As we know, eager young,
minds can hecome impationt, and possi-
blydisruptive, unless measuresaretaken
to extend their attention and interest
spans,  Admittedly, we did hawve our
problems - one student in particular
proved a nuisance at times - but overall,
the group stuck to their guns, and waited
patiently for the planc to be completed.

The 2m Spirit kit proved to be an
excellent choice. The forty-page manual,
that is profusely illustrated, Is written
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clearly, and with one or two minor ex-
ceptions, is very readable for beginners -
even for those unfamiliar with the most
basic terminelogy used todescribe planes
and their parts. Routine safety precau-
tions were taken during construction.
Forinstance, regular wood -glue was used
muost of the time, especially at the begin-
ningoftheprogram. Easy toclean, strong,
and most important, reversible, this glue
made it possible for students to pain-
lessly acquaint themselves with some of
the basic construction techniques and
materials. Where C. A, and epaxies were
essential, the instructors initially applicd
the glues. When we were convinced that

nowce competitor that the 2m Spirit s dnfrerently stable, | have
taken my hands off the sticks as the plane flies up the hi-sturt. This
proves the most difficalt fesson for novices to learn - Hhe less you
munipulate the transmitter, the better the flight. Note the tramer
" cord connecting the transmitters.,

the novices could cope without too much
mess, we permitted them to use these
glucs,

Having heard that the plywood join-
¢rs in the two-winged version of the 2Zm
Spirit were suspect, we opted for a one-
piece wing with the forgiving elastic
bands. Single wings are possibly a little
lighter than the others, less complex, and
not that difficult to transport and store,
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Besides, they build quicker than wings
with joiners, and with an eager group
such as the one we had, this was an
important consideration, With its built-
up structure, and triple taper, the Zm
Spirit wing builds fairly quickly, and is
net particularly complex, Mevertheless,
we did find that ribs can be misaligned,
placed in the wrong sequence, and incor-
rectly attached to the balsa leading edge
sticks. The students made insufficient
allowance for the 1/16 sheeting that is
attached to the leading edge of the cen-
ter-sections. This was a small mistake
and easy to rectify with the razor saw
and C.A.

Te help spoed
things along, the
instructors were
shown how toap-
ply Monocote to
thebare structure,
. and rather than
, wail on the stu-
dents to complete
this task, we cov-
ered the planes
and installed the
radio equipment,

The flying ses-
stons had to wait
awhile because |
took off for the
LSF nationals, Wa
had made allow-
ances for this
pause in the pro-
., gram, relying on
another professor’s expertise to help the
class work on a ditferent project - build-
ing robots in my absence, As youmight
guess, | was keen to return to the design
Iab and begin flying with the students.

The trainer cord proved invaluable for
this phase of the program. With suffi-
cient planning, it was possible cach day
to take a group of fourteen students to
the field - of which there are many in
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Lake Charles - and provide everyone
with the opportunity to experience at
least three action-packed flights under
close supervision. The grass at the
McNeese farm was a little high, and pro-
duced shricks from the girls whenever it
was their tum to relrieve the hi-start!
Mevertheless, it became clear that week
that the flying sessions marked the pin-
nacle of the conrse, at loast as far as the
students were concerned.  The students
had been excited to see their plancs take
shape on the tables in the lab, bul this
excitement fell far short of the abundant
enthusiasm shown at the field. These
were the momoents the team had waited
sopatiently for -theculmination of weeks
of discussion and careful construction.
As many of the students pointed out in
their evaluations, the time spent flying
their planes was the most enjoyableconm-
ponent of the entire PREP program.

So much for the administration of the
program, the construction of the planes,
and a little on the flying. What about the
science? To be frank, we were hard-
pressed to fit indiscussions on thetheory
of flight. Az | pointed out earlier, we
started with theory and aviation con-
cepts, and whenever the opportunity
arose later - while we pieced the plane
together, or when we flew - we would
draw on theory to help explain what we
weredoing. Butelaboratetheorsetical lec-
tures were not given tothestudents, Was
this a shortcoming of the program? Per-
haps. It depends on one's views on how
sclence ought to be taught.

It the view is that practice should imi-
tate theory, then the failure to immerse
our students in Mewlon's laws and
Bernoulli's views on pressure from the
outsel, and other theories, must count
against the program, On the other hand,
if one thinks that theory and practice
coexist in some symbiotic relationship -
as [do-then there s su rely little place for
extensive theorizingabout sailplancsand
flight, Do sume theory - build - discuss -
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continue building, and so on. That is to
sy, relate the construction techniques
and the design of the partsofthe planeto
theirtheoretical underpinnings whilethe
work is in progress. This is what we did
forr bath philosophical and practical rea-
sons. Furthermore, there was another
crucial factor in favor of our approach to
the course. As | pointed out before, our
young students conld prove restless and
ultimately become bored with what we
were doing unless we keplt theirenthusi-
asm up. 50 we fed them amall doses of
theory asthey glued their planes together
and later while they flew them, In hind-
sight, wecould possibly increase thetheo-
retical component somewfnl nexl year
with vur new group of PRED students,
But the time constraints on the program,
and the concern that we not put the class
to sleep withtheory, will make it difficult
to decide how far and how deep 1o dig
into aviation theory, Time will tell,
Mow the big question; was the pro-
gram a success? In my view there can
only be ane answer to this question: YES,
There can be little doubt that this immer-
sion in aviation science and technology
through model zailplanes has lett anin-
delible positive impression on the stu-
dents” minds.  For they learned some-
thing that many of us know full well
already - namely, that science can be
excitingand bothintellectually and emo-
tiomally fulfilling. Furthertore, and most
important, thestudents realized thatavia-
tion science, and for that matter any sci-
ence is not the exclusive preserve of an
glite coterie woll versed in some elabo-
rate and abstract set of theories, Forthe
sciences can be made accessible to the
non-initiate who possesses the barest
grasp of the fields’ concepts and theories
-asour sailplane design lab amply illus-
trated. Recent National Assessment of
Educational Progress (MAEP) examina-
tions show that only nine percent of sev-
enteen year-clds have attained a level
where they understand and can use rela-
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tively sophisticated concepts in science,  we would havelittie trouble meeting. And
Perhaps more courses similar to ours  who wouldn't be enchanted with a Magee
could ultimately help improve this dis-  kit?
mil statistic, As it turned out, thirty-seven competi-
Pastscript tars registered, from our class of bwenky-
Thedesign lab closed shop at theend of  six! Many of the students simply Iad 1o
July. But the university administration, introduce their friends to the excitement
et alone the students were not prepared and challenge of soaring. When the pizzas,
to leave it at that. So we organized a  sodasand adrenaline had settled down, the
competition as part of their reunion this following winners emerged from the fly-
past weekend (October 12). In August  off: Derck Haywook, Lyne Keele, Adrian
Frank Weston - of Magic and Terminator  Foster and Mark Richard. Hard on their
fame - announced his very generous of-  heels in fifth place, was Jon Norman - a
ter of a kit of his to CDs that put together  =wen ear afd nowice, whose presence and
hi-start contests of at least thirty com- performance at the contest speaks valumes
petitors. L knew that this was achallenge  about the future of soaring! W

HEY! LET'S GO OVER TO THE GLIDER
FIELD AND WREAK SOME HAVODC!

NOR RAIN, NOR SNOW, NOR GLOOM OF NIGHT
WILL STAY THE APPOINTED ROUNDS OF THE
TRUE “GLIDER ENTHUSIASTI™

EIKA ZIKA
COMPETITION SAILPLANES
Moided Modi 900 Pre-Built; RG-15 Molded Wings 900
Thermal Modi 900 Pre-Built; 3021,70370rRG-15 Wood Wings $800
Duration Modi 900  Kit; 3021 or 7037 Wood Wings 5350

Modi Javelin Hand-launch  Polyhedral Kit; Available Shortly
Mudi Javelin Hand-launch  Dibedral Kit Available Shortly

Imported Models  Ellipse, Jewel, Stratos and More Call for Quote

GRECO TECHNOLOGIES = F.O. Box 10, So. Pasadena, CA, 91031 « (H18) 4015-2964

December 1882 Page ©



...by Gordon

[:i Winch Line
y Jones

[

Gardon Jones, 214 Sunflower Drive,
Garland, Texas 75041; (214) 840-8116
Affer 540 PM. CST

Composite Wings Part 5
Finishing a fiberglassed wing isreally no
different than finishing any other wing,
except the folks who use the heat shrink
coverings will have lo switch methods,
Theraarea coupleaf theories about how
the steps should progress, as each indi-
vidual builder has techniques and pro-
cesses that he is comfortable with and
will pretty much follow, Thebest method
that [ hawve found is to first sand down the
little bump at the trailing edge to get a
feel for how things are going to go. Tuse
220 grit paper on a small sanding block
thatlcan easily manipulate (2 x 12inches
and 3/4" thick), This is light enough to
not be cumbersome and at the same lime
stiff enoughto dothejob. Whﬂemnding
all this fiberglass it is wise to wear long
pants and a paper mask so as not to
inhale the fiberglass dust.

The leading edge is the time consum-
ing part of this operation, When you cul
the flashing off the edges it is a wise idea
to try to cut it close enough to save some
sanding time while not cutting into the
leading edge itself, This is sometimes a
pain, but if done carelully it will save
time. Once the flashing is off start at the
tip and round off the tip leading edge
and end to get into the groove, [ have
been cutting the tipsala the Synergy (i,
ata 45 degrecangle and slightly rounded
off). This is easier to work with and it is
ascetically pleasing as well.

Onecethe tipiscomplete, move around
to the actual leading edge and continue
along the leading edge being carefuland
taking your time. [ have found that
takingone’stime and changing paperon
the sanding block often will actually
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speed the process along, Dependent on
where the mylar stopped on the leading
edge, there will be a small hump that
must be sanded down 1o match the con-
tour of the wing as well, One option that
many falks will try is to get some heavier
g,rit paper to speed the process ..'i]{mg;
COMNT! You will find that this will pro-
vide large gouges in the surface and ad-
ditional time will be required to fill these
in later on. Plus, if you gel too carried
away on the leading edge you conld get
into the foam, where you don't want to
be.

While sanding the leading edge you
will notice the edges of the lavers of
fiberg]asﬂ, once these are pretty well
down switching to 320 grit feathers these
edges quite nicely. 1 generally finish the
initial sanding with 320 and then switch
o 400 grit at the end. | figure | may as
well get it as smooth as possible from the
start o that the filling process prior to
painting is less work,

Once the leading edge has been re-
turned to the airfoil shape, it is time to
attack the root rib. Dependent on the
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type of carry through arangement you
put in different techniques will apply
here. For the root rib/subrib version
find a fricnd with a radial arm saw ora
table saw. Depending on the working
surface of the saw measure the dihedral
angleand mounta prop that will provide
the proper angle while cutting, Then
simply run the root rib through the radial
arm or table saw to get the proper angle
on the root rib, Be sure to try to cut as
little waod off the rib a5 possible leaving
the meatof therib, 1 firstsaw this method
on Julian Tamez's bagging video and
was surprised that it was so easy. This
can beaccomplished witha hacksawand
a sanding block but the radial arm saw it
the perfect Lool here.

T"ﬂ:nt'ing the wing is the next step on
theagenda, Idoit prior to cutting outthe

e £ brog
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ailerons and flaps because [use the Keviar
hinge method, and this is best accom-
plished after the painting has been done.
First wet sand the wing with 220 grit
paper to get 18 smooth and get a uniform
surface. Fill any voids or surface defects
with Model Magic, or epoxy and
microballoons. The key is to fill every-
thing so thal the primer and paint will
not get to the foam! This can lead to bad
things and we don't want to make hol-
low core wings just yet. The primer and
paint is entirely up to the builder; use
whatever you are comfortable with to
geta good looking paintjob, Dogotothe
trouble of wet sanding between coats as
it 15 easter to wet sand and itadds to the
looks of the paint.

When the painting is complete it is
time to cut out the aileron and flap servo
cavities, | have [ound the
thebest method forthisisto
use 8 Dremel too] with the
router attachment and a
router bit. Tirst measura
and locate where the servos
will be installed. Mark the
outline of the servo loca-
tions and servo cavity areas
withafelttip pen. Usean X-
acto knife or raror blade to
cutout the skinontopofthe
servoarea. Then usinga T
pin measure the depth of
the wing at the thinnest
point of the servo cavity
area. Sotthe Dremal tool ko
a slightly shallower cutting
depth than the actual depth
that was just measured,
Carefully route out the foam
inthe servo cavities, Thisis
another of those steps that
should be approached with
caution as you don't want
Lo cul through the top skin.
With a little practice you
will find this is the casiest
and neatest way to get per-

Page 11



fect looking servo cavitics overy time.
Pus this provides a flat servo cavity floor
10 work with due to the router attach
mint.

Since we  have servo cavities it is a
goad idea to have a place for the servo
wires to run through, For this step T use
an aluminum arrow shaft as a drill. 1set
the wing upside down on the foam bed
aned then set up a 'V jig to hold the arrow
shaft level. With the wing level and the
jig level [ mark a line from the root to the
furward edge of the servo cavitivs, [then
drill a hole at the root lecation with 3
normal drill bit the size of thearrow shaft
bit, Set up the jig and the line to be
drilled, Carefully start the drilling being
careful to watch the alignment of the
drilling with regards to the line to the
servo cavitics and the depth of the drill-
ingsothatthearrow shaftdoes not try to
gothrough the top of the wing skin, This
is not wvory difficull, but do take your
timu.

Along the way I have advised youto
becareful during various procedures. In
most instances this was doe to some-
thing that you may net have seen before
or a step that could resull in mining the
work that you had previously accom-
plished. Cutting the ailerons and faps
for the Kevlar hinges takes a light touch
and again with a little practice will be
another casy trick for great hinges, How-
ever, this step will require extreme care
=0 that you don't cut off the ailerons and
flaps. One good thing about this isthat if
you doaccidently cut off a flapor aileron
you are not inany great trouble. Youcan
alwayscut ofl the othercontrol surface o
match and use the tape method of hing-
ing.

Measure the aileron and flap lines on
the wing; I try tv use some masking tape
so | have a line that won't disappear. Be
sure that the hinge lines on both the wing
panels are the same length and distance
from the trailing edge. Using a new X-
acto knife blade carefully scribe & line
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atlong the hinge line on the upper side of
the hinge, Remember that youare wirk-
ing un thetop of the wing for the ailerons
and the bottom of the wing for the flaps,
What you are trying to accomplish is to
just break the outer layer of fiberglass
and rosin. [t may take more than one
pass at the line, but by all means 1ake
your time and try not to go too far. You
will be able to feel the difference in the
Kevlar once you reach that point.

Mext flip the wing panel over and re-
puat the process on the bottum of the
control surface, Remember that you are
working on the bottom of the wing for
the ailerons and the top of the wing for
the flaps. Onee you have made the initial
scribe on the bottom of the control sur-
face line, continue until you have broken
throughthe fiberglass. Thereisno Kevlar
on this side so once you break thoe fiber-
glass you will be cutting foam, NextTuse
a long X-acto blade (o cut through the
foam at 9 degrees down to the top or
bottom of the foam. When you gel down
near the end of the cutting again be care-
ful 5o you don't et through the Kevlar
and ruin the hinge, During this process
try to keep the cuts at % degrees. T think
that you will find that ence you have cut
one hinge in this manner things will goa
lot easier and quicker,

To cut the angle in the ailerons, apply
masking tape, then mark a line along the
bottom of the alleron about 1/ 4inch back
from the original cut line, Cut along this
line trying to just break the fiberglass
surface. Onee this has been accomplished
setupa picce of foam for an anglejigand
cut along the line angling back to the
hinge line for the undercut of the aile-
rons, Thisagain takesa litthe practice b
is not difficult. Use a sharp blade to
perfurm your cutting so the facing is
smooth, The facing can be smoothed
with a sanding block when you getdoene,
Te finish the facings | use a little epoxy
applied with a finger tip or scrap piece of
balsa. You can even go whole hog and
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paint the fui.'ing:i if you want for that
super finish.

With the exception of installing con-
trol horns and servos that completes the
wing. Installing the remaining goodies
is nothing new and L will not get into that
as there are more than enough methods
ter fill several pages. New ideas are com-

Cuict N'l'hl!l,g.
San Dmas, Callfomia

————LGONTENDER

ing up all the time with the normal re-
suurcefulness of the modeling conunu-
nity. Take advantage of some of theso
ideas and try new things.

Meact, we will look at the end results of
the weight and strength of the wings that
[ built and | will pass on obscrvations
abonit the material:. @

Case-Hardened Tool Steel

= = WING RODS =+ =+

For All Sailplane Types
O Cuoaranteed to NEVER set a bend on the
winch or in flight! O Competition Proven!
O From 5/32" ta /2" Dia; 7 1o 25" Lengths
O Faleon 880 Drop-In Repl. $10.00 Ingl. S&H

Dave Squires, 920 Quercus Ct.
Sunnyvale, CA 94086; (408) 245-8111

Send SASE for Free Price List
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Understanding Sailplanes
..By Martin Simons

@ Copyright by Martin Simons
All Rights Reserved

13 Lach Street, Stepney,
South Australia 5%

{(When Martin began writing his first
series af articles for RCSD, the column
was called “Understanding Thermal
Svaring Sailplanes”, His current col-
umn, “Flying in Wind And Weather”,
has been changed to simply “Under-
standing Sailplanes”, which should not
beconfused withthe original series. This
issue of RCSD and the next will contain
some answers to questions; the subject
of flying in wind and weather will be
continued after that under the new col-
umn name, Ed.)
Some replies to questions

In the Movember issue of RCSD, Daniel

Hatficld asks soveral questions which |
think [ can answer, though to giveall the
details would require me to write (an
other) book,

{1} What are the advantages and disad-
vantages of an all moving stabilator ver-
sus A fixed stabilizer with elevator?

Virtually all full-scale sailplanes, as
Daniel remarks, have lixed stabilizers
now although there were vogues for the
all moving type sixty and again thirty
YUArs ago.

Probably the main reason most modelers
prefer the all moving stabilator is be-
cause it is easier o build and at the same
time any errars in setting up tho rigging
angles of wing relative to the tail, are
easily corrected by simply adjusting the
length of the stabilator push rod.

The fixed stabilizer type af unit can be
made stiffer without excess weight, and

Figure 1. Plvat points for stabllators. For smallest or
rera loads on garvo, the pivat should ba at the quartar
mean chord paint

Equivalert restanpubar surlace

Cuarier mean chard Bra
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rigidly mounted. The clevator can be
very light and ecasily mass balanced.
These features reduce the danger of flut-
ter. The same applies to maodals.

The all moving stabilator kends to be
more flexible, even sloppy, and hence
more likely to fAutter. This applies to
models as well as full sized aircraft, espe-
cially since the wire rods used to mount
the stabilatorare often much toa thinand
elastic. (1 never usea rod less than 1 /8th
inch diameter for the pivol, on this type
of model.)

The control forces felt by the pilot onthe
clevator stick of a full sized sailplane are
light but positive, which1s essential. The
RC pilot on the ground does not know
directly what the serva is feoling but a
wiell de&ignﬂi elevator 1» at least nol
likely e overload the sorvo,

Ifthe pivot forthe stabilator is positioned
carctully at the 25% mean chord point of
the surface, control forces needed are
very small. Inmodels this saves the servo
from having to work too hard. In full
scale flying stabilators are always pro
vided with some mechanical padpets
such as counterhalance tabs orsprings
thi: control circuits, o provide fecl,
Abadly positioned pivot forthestabilator
can easily lead to control overbalancing.
That is, if oo much surface area is ahead
of the pivod, it tends to be driven by the
afrflow right over to one extreme, either
up or down, like an automobile doorin a
wind (Figure 1), The servo resists, of
course, but this is not a desirable situa-
tiom

From the drag point of view there is very
little to choose between them, providing
the units are well designed. The drag of
a stabilizer /elevator, if the hinge line is
well sealed and faired, is quitesmallatall
normal operating angles. The same is
true of the stabilator, but sealing the gap,
or gaps, at the root end is not very easy.

The all moving surface, if it does not
flutter, may do slightly better at high
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specds, for reasons mentioned bulow,
bt there is really very little in it

O the whaole, the fixed stabilizer/ eleva-
tor is prabably best, but it takes a little
moretroubleindesignand buildin g and
mast of us are lazy.

(23 Is thereany advantage in using anon-
symmetrical airfoil for a stabilizer? And
what about the (full sized) ASW 247
There s no advantage whatever in using
an upward lifting tail, (Free flight model
Aiers give themselves a built in disad-
vantage. | have never understood why.)
Thoere may be a Hny gain, though negli-
gible in practics, in using an airfoil with
a very slighl negative camber, ie., lift-
ing’ downwards.

In all normal flight conditions, provid-
ing the sailplane is rigged with its conter
of gravity in the right place, the load on
the tail is downwards, This is a very
small or even vanishing load at low
speeds and a symmetrical tail is easily
capableof carrying it with minimal drag.

At high speeds, although modelers find
great difficulty understanding this, the
down load on thetail increases, The faster
the model is flying, the more down force
is felt by the tall. This is despito the fact
that, with a normally stable sailplane, to
go fast the elevator has to be trimmed
shghtly down. Since the force has to be
met, the stabilizer produces some ‘lift" in
the downwards direcion, A symmetri-
cal surface is still perfectly able tu do this
bt the drag penalty, caused by the tail
tip vortices which appear, is not negli-
pible,

A very small amount of negative camber
on the stabilizer willintheory savealittle
profile drag at high speeds, but it is not
really enough for it to be detected in
practice.

One point that will cccur (o readers, is
that the stabilizer felevator, with cleva

tor diwn, is in effect an airfoil cambered
the wrong way for high speed flying. The
all maving symmetrical surface atleast is
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not wrongly cam-
bored for the condi-

Turbwulenor

tion, But all these —
cffects are negli-

gible. The tail vor- -_— < Y

tex drag cannot be
removed,

Concerning  the
ASW24, oo, know

Turbelpser Ciisp

Figure 2. ASW 24 stabllizer and elevator saction

this aircraft quite
welland havea 135
seale model of it,
(Now rebuilt. See —_—
RCSDy August. p

Flgure 3. ASW 24 wing turbulator (Schematie anly.
Does not show correct section)

———

51 C ——

The elevator of the
{full scale) ASW 24
hasa slight cusp on
the underside of the
trailing edge (Fig-
ure ), Thestabilizer
itself 15 fully sym-
metrical. The eleva-
tar cusp i there, |
belipve, for twao rea-
sons. First, it is
much casier to glue
the top and bottom
skins of the very

Laminar beundary
Enyar pver entire from

___mamtﬁ poanlicn
o hurfaEnon

Hahe banedicn lorn Barsnar

g/ o lurbuloni on upper side

Wilhout tuilidalor. Separadion
Bazibrkab asfy apndosside ol m-ng

p . f i o
thin alevator if they __::?.:_Tg—_ —— e = MIAig wak
are squeezed to- | =F0ve——-— N ——

gether for a short

Tartmifalar foroed mﬂ}-

distanceratherthan —
meeling on a knife edge. There is prob-
ablyalso a slight improvement in control
force gradient, A slight pressure on the
control rods and bearings, ete., caused by
the elevator cusp, helps to remove any
slight sloppiness, (Of course, in flight the
load on the stick is normally trimmed to
zero for the selected airepeed,) The very
small variation from the truly symmetri-
cal form, 18 otherwise negligible, The
ASW 24 il is not designed to give any
lift in normal flight,

Yes, there are zig vag turbulators on the
ASW 24 siabilizer and fin, and all the
way along the underside of the wing too,
which Daniel did notmention. Most other
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madern full scale sailplane wuse
turbulators, nearly always under the
wing well back towards thetrailing edge.
The zig zag tapes are usual now, but a
few years ago some aircraft used pneu-
malic turbulators, tiny rows of holes on
the underside of the wing, with air fed
through them o upset the boundary
layer. Thm“"ﬁ"ealhﬂmugh nuisancelo
maintain in good condition.

The objective of modern full scale sail-
Plane design is to preserve laminar flow
over as much as possible of the entire
aircraft. This reduces drag enormously
and is responsible for great improve-
ments in performance. All modern plas
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Irangnion, reduces drag |

tic sailplanes use laminar flow wing and
tail sections, withoul exception.

Why turbulators? As the air flows over
the wing, eventually the bou ned ary layer
Now will change to the thicker and more
draggy turbulent flow. The profile is de-
signed to delay this transition as long as
possible, but it cannot be prevented alto-
gether, If the transition is simple, as it
ustally is nowadays onthe upper sideof
the wings, the extra drag caused by the
turbulent boundary layer, is not too seri-
ous, But often on the under side, about
the7(M% chord location, thereisalaminar
separation bubble (Figure 3}, The lami-
nar Mow actually leaves the skin of the
wing for a small distance, before break-
ing up inte turbulent flow and re attach-
ing. This causcs some excess drag. The
turbulators are placed just ahead of the
point where the bubble would otherwise
form, to forcetransition slightly ahead of
timi2, and &0 save a frachon ufdmg.

3) How thin should stabilizers be?

O the whole T think Dantel’s instincts
arc right, they should be as thin as pos-
sible consistent with structural stiffness
and strength, Flat slabs of balsa have
been used for decades on all kinds of
models, with no very serious disadvan-
tages. By using a properly shaped airfoil
section we save a little drag and may get
a smoather control response, but thin
sectidns are generally better at low Re
numbers, So for tail surfaces, which are
small, thin s beautiful.

However, 10% is still not very thick and
ifthe Selig 802 does succeed inretaining
a good percentage of laminar flow, it
may have less drag than some thinner
sections. There are reasons sometimes
for, preferring a thickish profile, or at
least one with a fairly well rounded lead-
ing edge, The very thin profile tends 1o
have a narrow range of usable angles of
attack. Such sections tend to stall carly.,
For these reasons, 7% is probably as thin
ax we should go,
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(4} P weare going to expect some lift out
ofourstabilivers, should webeconcerned

about the planform?

I my advice above is accepted, we are
not going to expect 1ift from our stabiliz-
ers, except for balance and control, To
reduce the vortex drag of the stabilizer,
yes, a fractional saving can be made by
increasing the aspect ratio, but this en-
tails some structural problems and flut-
teris always harking round the corner 1o
grabus, Furthersmallimprovementscan
be had by attending to the other detailsof
planform, taper, slight crescent swoop,
aven winpglets.

Butthereisan over-riding consideration.
If the vortex drag of a stabilizer is re-
duced, however it is done, the it curve
slope will be made steeper. That means
that the surface will become more sensi-
tive. Small changesofangleofattack will
have larger effects. This may be a desir-
able thing, since stabilizer effectiveness
is. one of the factors in designing for
stability, but experience also suggests
that most sailplane accidents are caused
by the pilot ‘pumping’ the elevatar con-
trol too much, too quickly, The more
‘twitchy’ the stabilizer is, the more diffi-
cult the model becomes to handle. So,
proceed with carel

(5) Dead spots mentioned by Michael
Selig for the NACA Q009 section, What to
look for.

Some profiles at our low Re numbers,
cspecially thick ones, do show ‘dead
spots’ in the ift curve, oreven reversals,
around the zero angle of altack. Thiswas
shown upquite dramatically some years
ago in an AIAA research paper which
Daniel will have to find at UC Davis for
himself, since [don't have theexact refior-
ence just now, The author was, | think,
Prafessor Muller of Notre Dame U, the
section tested was, from memory, a 16%
thick, symmaetrical NACA 6 digit type,
thucker than we would normally use ona
model but useful for illustrative pur-
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poses (Figure 4).

When a wing section is tested in the wind
tunnel, wenormally expect the lift curve
to be more or less straight until the flow
begins to separate and stall. At the aero-
dynamic zero angleof attack with asym
metrical profile, we find wzero lift, as the
angle increases we expect the lift also to
increase in proportion,

With some profiles at low Re and at very
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Positian of separation bubble
poshive angles of attack

on uppar side of leading adge of

symmetrical section al small

around zero

Moderate ‘dead spol’

o

el
=1

Angle of atlack
Figure 4. The 'dead spot’ around zero angle of attack

on some symmetrical airloil seclions

/

L=

small positive acrodynamic angles of at-
tack, a separation bubble forms just be-
hind the leading edgeon the upperside.
This is enough, apparently, to modify
the effective shape of the profile. The
main air flow has to pass round the
bubble, giving the section a kind of re
versed camber at this critical point. The
resull s, instead of immediately giving
liftat the positiveangle, it actually lifts in
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the wirong direction, If theangle of attack
is increased a little more, the bubble usu.
ally slips aft, the flow becomes more nor-
mal, and the section gives positive lift as
would be expected,

The result is that such a profile, if set to fly
at vero angle of attack {like a fin on a
sailplane), will actually give reversed
forces for small deflections - a highly un-
desirable state nf affairs.

The NACA 0009, as the Princaton group
found, 15 net so bad, since the lift curve
around the zero angle of attack is still
pusitive. Butitdowes show these featuresin
an embryonic fornt. Around zero, the lift
curve does not slopeas steeply asit should,
Quite large increases of the angle of attack

The Most
Complete Line of
Specialized Batteries

in The Industry

Sealed Chargeable Nickel Cadmium
Batteries. Cell designs and
canfiguration from 45 MAH lo
20,000 MAHs (at 1.2 volts),

Complete battery-pack assembly
department. Custom assemblies
fabricated from any type battery.

In Stock for
Immediate Delivery

TN R

TECHNICAL, INC.
Your Battery Store

1-800-346-0601
(407) 682-4311

FAX: (407) 682-4469

279 Douglas Avenue
Altamonte Springs, Florlda 32714
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are requined, before the section behaves
normally

How serious is this? For fins, it is quite
important, and the answer seems 1o be to
keep the sections thin and use modern,
laminar flow airfoils,

As mentioned above, we do not normally
operate stabilizers at aerodynamic zero,
They are almost always required to carry
somesmallliftloads. Hence, they are prob

ably poing to be out of the dead spot most
of their time, Allthe same, we do not want
any control surface tobehave like this, soil
is wisg to avoid any profile which shows a
nasty kink in the lift curve around zero, B
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Ridge Writer

...byy Mike Bamberg

1059 NV Darnielle Sh
Hilistbare, Oregoen 37124, (503) 64015835

Hello, my nime is Michacl Bamberg, Wil
Byors and | will be taking turns writing
the slope soaring column so Wilcan have
time b build a few models for next sea-
son. [t seems kind of strange, but now he
wants to fly models and not just talk
about them,

[-'nrjusj amoment 'l talk aboit me so
vou can have something to pick at when
you write. You will write won't you? |
have been a modeler for almost 30 years.
[began flying free-flight handlaunchand
towline gliders. | tried control-line but
got tived of rebuilding them, T began
Aying R/C gliders when the enly (read
that the cheapest) radio Leould get was s
single channel excapement system, | put
thit in a Jeteo Thernic 50 and learned o
fly B/C. When the rubber ran down on
thie esca pement 1 hnped T was on the
ground. Just for grims semetime try fly-
ing your poly wing glider on rudder
only. ltcan be done but it is challenging,.
L had a break from R/ C for a few years of
college but L still flew FF slope soarers. |
bought my first proportional radio in
1476 and have flown regularly since that
time. (Well the planes have, [ can’t move
my arms fast enough.}

Perceived Speed
I decided to address this topic after see-
ing various claims by modelers about
how fast thinr slope models were, There
seems to be a need to have the fastest
plane around and everyone wants ‘hrag-
ging rights’. 1dont claim to be the last
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authority on visual perception or thein=-
teraction of size and perocived speed but
1 have had a bit of education in the mat-
ter. My major in college was physiologi-
cal psychology, particularly visual per-
ception, memaory and learning.

Iy particular [ will linit this article o
cues weusefordetecting speed as well as
pointing out the failings of those cues in
the spocial circumstances we encounter
with soaring,

In spite of the great abilities of the
human visual system, we are often sur-
prised by the limitations. Most of us
haveseenoptical illusions inschool books
and other material and we know that the
eyes and visual cortex of the brain are
prone b fallibility, We have develuped
many visual cross references in our ev-
eryday activity to make up for the fail-
ings of the system.

The following descriptions of visual
cues will probably be somewhat differ-
ent than you will find in the college text,
(I¥'s been several years since | was in
college and | don't remember the nor-
mally used terms.) In general, we used
the following cues for speed {remember
speed is [Hstance times Time):

I, Relative speed - Time to move a

distance rolative to a known maving

or stationary object.

2. Subtended angleand ocular conver-

gence - Time for moving object to

traversea visual angle combined with
distance to the moving object.

3. Rate at which object increases or

diminishes in apparent size.

4. The last cue is besl described as

maneuverability. An object that

changes direction rapidly is perceived

Lo be moving quickly.

Now for some cxamples:
If you have cver scen a Boeing 747 on
approach to landing you would swear
that it should be falling oul of the sky
when in fact it is deing well over 150
MPH. 1f the 747 is followed by a small
private plane you will see the 747 easily
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planeis much more
difficult. If you

¢_ wore close o the
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| /7 i land, its speed
/L would be much

— T .1%_--—-_. e more apparent.
b

This is related tothe
second cua listed. [t
you have ridden in
<3 a go-cart you know
how fast you seem
to be going, butina
straight line specd

pull away trom the little plane. Thecues
fail because the only measurement you
hawve of the object in the air is the object
itself, There are no stationary objects in
thee sky, Even when slope soaring the
other objects in the ficld of vision are
often too far away to use for udging
speed. You can only observe the time it
lakes [or the object to fraverse its own
length. [ prepared a table to compare the
time it takes for various length fusclages
to traverse 4 of their own lengths at vari-
ous airspeeds. See Table 1.

Table 1
Time for plane to traverse 4 fuselage lengths
Fus:lugc Length I.'Im:ll.cs]
Speed 256 36 45 5

At2oMPH 23 52 4] Eﬂ
At35MPH 16 23 29 326
AMdMPH 13 18 23 28
AtSSMPH a0 a4 19 .23

Formula — (Length * 4)/(Speed * 5
*12 7 3600

As you can see a 55 inch fuselage has o
go maore that twice as fast as a 25 inch
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run with a normal car it's easy to see the
go-cart rarcly travels more that 35 or 40
MPEH. When you're in one, clese to the
ground, it seems o move by much faster.
Conversely, if you climb into an 18
whoecler and cruise at 65 (| know that's
not legal in most states.) it will seem you
are going slower than the same speed in
your family car. 5o, if you're closer to a
moving object, it seems o move faster
because i crosses the visual field faster.
This relates to our model in this way:
bigger mixdels can be flown farther away
and smaller modelsare often Down closer
just 50 we can see them. See Figure 1.
Asyou can see, a model Nowntwice as
far away takes twice as long to cross a
grven visual angle at the same speed. If
it is twice as fast it will seem to fly the
samespeed, [FWEONLY USETHE TIME
TOCROSS A GIVEN VISUAL ANCLE.
Wealsohave thecueof convergence to
assist in determining distance to the ob-
ject to factor in with the visual angle.
This is also called depth perception
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Depth purception is a less then perfect
sense for most people. How many timaes
have you said, "I'm no where pear thal
tree!” Crash!? We all have experienced
the failing of depth perception, The hu
man ¢ye is not a good ranpefinder for
stationary objects and 15 even worse for
moving ones.  In addition, both eyes
must be working well togelher tor con-
vergence to be very accurate. If you have
adominant eye which does most of your
visual work, as most of us do, then the
only cue for range is retinal image size,
cue number 3,

The retinal size of an ::bjet;t i pur
vision changes quite rapidly when the
object is close and somewhat slower as il
maoves away, See Figure 2.

[f we call the closest viewed distance,
unit one tor distance. Then we must
mionvie the object two units to get the ob-
pcttoappear half its onginal size, Toget
yet another halving of the image, we
must move the object to a range of four
units. The image size changes as the
inverse of the square of the distance
change. When we ane standing on the
ground, let's say nexttoatree, and some-
one asks us o move twice as far from the
tree, we can be fairly acourate because
we have the ground as a reference, Onee
we maove to the slope, the ground is lost
asa reference and the only range cues we
have are convergence and retinal size. [f
you have ever lost a plane out and down
a slope you know that the plane s often
found either well below or much claser
than your uriginal estimate of the dis-
tance the plane was out from the ridge.
Part of this is due to the fact that we
cannot refainaccurate retinal inages, Cur
knowledge and memaries of the object
distort the memories of the last visual
image and we cannot accurately com-
pare the images. This s also true when
wie are flying, wecannot move the plane
twice as far away because we cannot
retain the last image to compare to the
next one. It is possible with some
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handheld sighting devicetomarkand eom-
pare image sizes but | haven’t heard of
anyone really trying that for this purpose,

Lastly, we come to rapid changes in.di-
rection, Wetend tolead with cur cye when
we are looking at a moving object. | his i«
the same thing a cameraman must do o
keep anobject in the viewfinder while tak-
ing a picture of a moving object.  Fortu-
nately, vur eyes have a much greater field
of viewand wedon't lose sight of the abject
but we still bend o overshoot the turn by a
little, As the object reverses direction it
monvies Lo Lhe edge of our peripheral vision
as wo begin b reverse our eye scan, This
intrusicnintoour peripheral vision cues us
thal the abject is moving guickly. This is
closely related to the visoal angle cues but
15 accentuated by the eye scan overshoot,

Mow, let's put this all topether. Why st
hard to accurately qudpge the speed of a
mandel sailplane, especially onthe slope? 1
really boils down to a lack of “"normal”
visual cuesand the size and maneuaverabil-
ity of the sailplane, A smaller plane is
flown cloer, s more maneuverable, and
covers its own length fairly rapidly, A
larger plane can be flown farther away,
doesn’t turn as rapidly, and eovers its own
length moreslowly when flying at the same
speed as the smaller plane. The only accu-
rate way to measure the speed of varions
maodels is to use a tuming trap and fly inthe
same conditions and the same flight (rack,
which is not easy since you have to judge
distance...... | think that's cnough.

Just remember slopers keep it up the
longest! @

Dave’s Wood Products

Obechi Available in

Large Sheets
Pleasc call (509] 548-6201

or send SASE to:
12306 Bergstrasse
Leavenworth, WA 98826

R/C Soaring Digest

coming soon from

NORTHEAST
SAILPLANES
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B.A. T, Winch Product Report
wbry Rob Glover
Huntsville, Alabama
First Serial Rights
@ Robert Glover, 1992

This 15 a review of some of the many [

products brought to us by Basic Aircralt e

Technology (B.A.T.), which is a co-op
headed up by Bob Harman. Bob's busi-

ness card states that he also offers safl- 5
planes, fuselages, foam wings, electronic §8

tmixers, and drums. His “catalog” con-
sists of a rather primitive loaking bunch
of xeroxed paper, chock full of neat stuff
that none of us could ever do without, It
is obvious that Bob spends his ime on
product rather than marketing.

The winch unit tested consists of the
machined aluminum drum, brake, side
plates, and outboard bearing portion of
the winch. Related items supplied by
BAT were welded winch base, alumi-
num control panel, turn around pulley,
and line, The other items needed to
fnish the winch were obtained locally.
Bob can supply anything from a built up
winch, or the pats you need Lo finish
your winch.  All of his drums are "up-
ward compatible”, so that you can start
out with a minimal set-up and progress
to something fancier as your needs
change: Thecomponents all fit the ubig-
uitous Ford long shaft starter motor, For
those of you who have been gradually
collecting the parts to build a winch, as
had, this approach works really well,
Winches are available anodized in your
choice of decorator colors, for those of
you who don't care for polished alumi-
L,

My frst impression of the winch unit
was, “This thing is built like a brick out-
house, only protty!” The design is intel-
ligent, and craftsmanship superb. It is
built out of machined aluminum stock,
and polished up like new money,

Thedrumisof the 3 piece bolt together
with integral V-belt brake variety. The
drum QD is 275", It has side plates for
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BAT, winch wnit s 185,00 + &1 All
other el aocessories are extra. 1" metal
tase, 3/4° ply bage, 1/8" control panel, 2 -
4 winding motors, fool switches wior wio
base, electrical camponents available.
(Strenng #24 braided nylon. )

mwunting the motor, brake arm, and out-
board ball bearing motor shaft support. [t
comes with a well placed, sturdy handla
for carrying. The included hardware is of
a very high quality, Fit and finish of the
parts are excellent. Holes for mounting
thie unit to a base plate and starter motor
are drilled and threaded. The eurrent
price of this unit 1s $185.00,

The winch unit bolts to a base made of
welded steel square tubing. The base has
a frame to set your battery in, and comes
with rubber fect, With the battery holding
the whale thing down there 15 no need to
stake the winch down. | was skeptical
about this, and Bob thoughtfully drilled
game holes in the frame o stake it down
with, I have not peeded to use them yot,
and [ really put a strain on the winch.

The control panel [ob sent is quite
pretty, The engine turns an aluminum
plate, which mounts (o the base. | drilled
the plate to fit my electrical controls, and
mounted themtoit, The whole unit looks
as pretty as a speckled pup. It's obvious
that Bob takes pride inhis products,

The turn around pulley is the type that
stands up off the ground a few feet. The
“stake” that holds it up is 3 pieces of cold
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rolled steel. The pointy part is 3/4" di-
ameter bar, which is welded (o a picceof
347 plate, in turn welded to another
piece of 374" bar that sticks up inthe air.
The stake 15 # fine prece of iron mongery.
The pulley itself drops on to the ma-
chined top end of the bar. It is self
aligning, and held on securely with a
“safety pin”. lob has prototype pulleys
inthreedifferantdiameters, theonetested
is15/32" indiameter, This will probally
be tho production sive, and has worked
well for me. The machined aluminum
pulley is instalied on the stake after the
stake has been pounded into the ground
in order to save its ball beanngs from
damage. |t spins quite frecly, and has no
projections for the line to snag on.

Bob also has several innovative prod-
ucts for the electrical portion of a winch,
such as arc-suppression circuitry for the
solenoidsand footswitch, indicator lights
ta tell you when a solenoid has welded
itself shut, battery level indicators, and
redundant control creuits. If you have
ever seen a glider after it was pulled
throngh a turn around pulley you will
want ko investigate these further,

After a month or so of use by myself
and fellow club members the winch has
proven to be as sturdy and well thought
out as it looks, 1really enjoy the brake,
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ﬂdju stment. (Try spraying some silicone
tubricant on the brake belt if it grabs,) |
spooted it up with some of the 230 1b test
braided line that Bob sells, and the re-
sults make it necessary to give warning
to visiting fliers. The thing will jerk you
off the foot switch if you aren't ready!
This ix kind of fun to watch, so | don't
warn everybody. The thing will toss a
Synergy ‘91 with the gusto thal jt de-
serves, which is no trifling feat. With a
200amp/ hr marine battery it will launch
planes of all sizes all day long,

The wholesystem is sturdy enough tor
heavy club or contest use. It works with
a minimum of maintenance or operator
intervention,  The turn around might
need some additional guying outinvery
soft or sandy soils, but works fine herein
Morth Alabama. The winch is protty
enough that when 1 brought it in the
house to phatograph it and got caught
by wife Valeta, | got comments about
taking pictures of a wench on the bed-
room floor instead of demaneds that the
carpet be cleaned.

Bob Harman has proven to be very
easy to work with throughout. While
working with some of the prototypes
invalved in this report he was very ro-
sponsive to suggestions and quick to
supply modifications, some of which
were admittedly overkill, | wish all the
peoplethat [ dobusi-
ness with were as
committed and dili-
gent.

Formoreinforma-
tion contact Bob
Harmanat Basic Air-
craft Technology,
10424 Golden Wil-
low Dr, Sandy, Utah
84070; (801) 571-
6406, W
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P.O. Box 975
Olalla, Washington
GB359-0975

New EH Airfoils
I the Movember 1990 issue of BfC Soar-
g Digest we described three airfoils
designed by John Yost - the EH 1.0/9.0,
L5490, and 20/100. The EH 207120
and 3.0/12.0 described this month are
new additions b this series,

The first number within the ELl desig-
nation denoctes the percent camber, the
secong the percent thickness, All of the
kb airfoils have very low pitching mo-
ments, es:&:ntia]l}r wern, and are ideal tor
swept flying wings with quarter chord
sweep angles of about 20 degrees. None
of the FH sections should be used on
planks, as that planform requires airfoils
with a substantially positive pitching
mment,

These new EH sections, with their 12%
thickness, can be used asroot sections where
a8 greater spar depth is needed, Some de-
signers may consider using a thicker, higher
cambered airfoil at the root and a less cam-
bered thinner airfoil at the Hp inan effort to
improve efficiency. The EH 3.0/12.0 can be
used where higher lift cocfficients are
needed. Use Table | as a general guide
when choosing an appropriate airfoil.

Since the camber line of reflexed sections
is of an "5" shape, there is a very sharp
curve on the lower surface of the section
near thetrailing edge. Even at higherangles
of attack, there is the possibility of sepa-
rivtedd flow vver this area. The salution is o
turbulate the airfllow upstream of the sepa-
ration point, The lower surface turbulator
should be placed at about 65% chord, It is
particularly important to place a turbulator
in front of any contral surface which de-
flects upwards. As with normally cam-
bered airtoils, the partormance of reflexed
airfails can beimproved when operating at
relatively low Reynolds numbers by in:
stalling a turbulator at about 15% on the
upper surface.

We would appreciate hearing of your
experiences with these new sections, W

Section Use
EH1.0/90 F3B
EH 1.5/9.0
EH 2.0/100 thermal duration

F3E and thermal duration

EH 20/ 120 thermal duration and scale
EH 3.0/12.0 thermal duration and scale
* Approximate values from published polars,

Table 1
C. ““L=0
[.00088 - (037
000073 -[.55
000165 -7
00165 -0.74*
0.00165* -1.10*

—————
“m——

EH 2/12

S
e, -

="

s it

EH 3/12

—— "

i
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EH 2.0/12.0
x Y
U000 D000
9900 0080
99606 0024
99114 0061
Oga2v 031
97553 0207
95430 0319
95241 0458
93815 0617
92216 DAM
90451 100
88.526 1144
sed448 1503
84.227 1788
BLEZL 2094
7Ua84 2427
)
TLOBR  3.150
71289 3537
BEAlG 3937
B5.451  4.M4
62435 4762
0389 5178
267 5584
53140 5990
50000 6373
46861 6.731
43733 7058
40631 7ad6
37.566 7587
4549 7T
3594 Fum
28711 762
25912 7952
23008 7RG
20611 77
18124 7478
15773 7ael
13552 #7580
11474 A332
9548 58M
7784 5.266
6.185 4 666
4758 4035
3511 3385
2447 2728
1571 208
(LARG 1470
0394 0915
0.0 0427
0000 0000
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01,055
(1354
(586
1.371
FEE
asm
4759
1865
7784
0.549
11.474
13.552
15.773
18120
20611
23.200
254912
22
31,594
34,549
37.566
40,60
43.733
46861
50000
53.140
56,267
59,354
A 435
65451
68404
71289
74088
ThTal
79,389
B1ET
B4.227
S6.448
24574
a0.451
922164
93815
95241
G6.489
§7.553
G420
0,114
99 i
99901
100,000

- 0300

0767
=1.144
= 1.516
- 1,864

2192

2481
-2736
- 2959
-3153
-3323
-3470
- 35499
=371
- 3809

2 R4
- 3967
- 4,028
-4.075
<4008
-4.127
-4.128
=409
- &, 064
- 4.006
-3.919
- 3B
- 1664
-3508

3324
-3.11%
- 197
- 2661
-2416
-4
-1.92
= 1.663
- 1.420
-1.194

0,980
-[L7B5
= L&A
-0.453
0318
= .20
- (121
- 0.061
B Tl
= (LDDG

(LO00

EH 3.0/12.0
X Y
1000000 D000
Q0G0 0,060
Soaln 0024
99114 D0e1
98429 Dan
97553 0207
Fed8s 0319
95.241 0457
93815 DAY
926 080
90451 1.m7
AR.526 1.256
B6448 1.5
24,227 1.519
81.871 2143
FOAR% 2403
Th.T9 2ET0
T4BE 3272
TL28% 3897
BRAD6 4141
65451 4602
e d3dh 5075
59368 L55%
56267 6005
53,140 657
0000 654
4i.RA1 707
43733 7795
4637 8.150
37566 Ba4h2
34540 BE0]
AlGed RASA
28T B.944
25912 sS40
23209 BRs3
20611 .65
18129 8413
15573 8053
13552 7508
11474 7.6
4540 BA%E
7784 5843
6185 5.149
4,750 4424
a5 3683
2447 a4z
1.5A1 2223
(1885 1.551
0394 0.952
(LR 0.437
0000 0,000

.0
0304
0856
1.571
2447
3sn
47349
a.185
778
9.5449
11.474
}3.552
15.773
18129
20611
23.209
25912
287N
31.594
24,549
a7.566
40.63]
43733
4861
SO0
53,140
56267
59,359
H2.435
5451
68,406
71.28%
74.08R
76.791
79,580
81.871
B4.227
f6.444
RA526
90.451
92216
EER
85.241
6,484
87,553
98 429
89114
949,606
04,501
100,000

0.387
=173
- 1063
1374
- 1.654
- 1.55%4
=209
-2.253

2342
- 2485
=570
-2.643
- 2.708
<2771
= 2.834
«2.40
-2.971

3044
-3.1%
-53193
- 3.262
-3.5324
-3372
3404
- 3415
=340
-3361

3292
- 31494
= 3068
-2.915
- 3738

2.540
- 2325
- 2049
- 1.566
- 1633
- 1403

1.18]
- (15973
- 0781
- 0607
- 0452
=035
- 0206
-0.121

0.0h1
- [LU24
- 0.006

(LO00
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Building Your Own
Hands-Off Foam Cutter

.y Cameron Minham
Bloomifontein, South Africa

After obtaining Frank Weston's plans to
scratch build a Magic sailplane Lrealised
that T had teo perfect my foam cutking
technique.

Recently there have been several ar-
ticleson how toout yourown foam cores,
as well as how to build foam cutting
bows and foam culting “machines”. For
this reason | will not fo inta thess mat-
ters any further, and 1 am certain that
most people have developed their own
unigque methods for building such de-
vices and cutting foam cores. Whal |
would like to do is share my method of
bruilding and USING a hands-off foam
cutting machine. Please note that this
muethod willonly work with the double/
split template method,

Firstly, let’s consider the bow. Afler
building the bow there are several ways
of riging the bow to the foam-cutter.
One way of doing this is by suspending
the bow from the ceiling or other object
by an elastic rope or spring. This s diome
s Lhat the bow will lie resting only with
its own weight on the Eﬂmplatm and be
able to travel the full distunce alung the
template without lifting away from the
template surface. Another way of nig-
ging the bow is by placing the foam core
ona flatsurface/ platform with nolegsor
obstructions to the side or front of the
platform (E.g., like a tongue extruding
out from a wall), Then, et the bow hang
upside down suspended with the cut-
ling wireresting onthetemplate, Inboth
cases gravity will ensure that the cutking
wircdoes not liftaway from the template
and tha pressure on the template is cor-
rect - proportional 1o the weight of the
bow,

Secondly, let's consider the propuls
sion method. Here again are various
ways of implementing a propulsion
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method, One way of achieving propul-
wi0m 18 mechanically by an electric motor
or similar device, The other is by natural
forces, Le, gravity. Again, hoth these
methods canvary fromone implementa-
Hon to another. | am juH 11-}.-1115; to Eive
somme ideas. The first method can be
accomplished by letting the whole setup
lie on a flat and horizontal surface. (Sec
figure 1.) Connect a cable or thin pieceof
string to the END af the moment arm
ever) and hook it up to an electrical
molor with 2 small dram (wingh), This
shonld be done in guch a way that when
the metor is switched on it will pull the
moment arm in a direction towards it-
self. Theother method, and the one | use
and prefer, 15 by lewting nature do the
work for you: It's cheaper as welll Ths
is aocomplished by routing the wire that
pulls the cutting wire towards the edpe
of the table around one pulley and then
down a second to the moment arm, The
moment arm will be hinged in such a
way that it will swing vertically from the
edge of the table (or any uther position)
downwands towards the floor. I the
moment arm is built of a light weight
material extra weightcan beadded at the
end of it. Be sure not to make the lever
(T3] hmvy as the wire must cut HII‘.JLIH.!I
the foam at its own pace, it must not be
foreed through the foam,

Let's look at Figure 1. Place the foam
core on the work surface. Let the cutting
wire lie on the templates at the starting
position on buth sides, (Lprefertocutmy
cores starting with the top half of the

Figure 2
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Figure 1

profileand cutting from the trailing edge
tothe leading ed ge, then turning the core
around and cut the bottom cut starting
from the leading edge through towards
the trailing edge. This gives extremely
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sharp and thin trailing edge cores.) At

tach one cable to the cutting wire at the
root template, let it run around the pul-
ley at the hinge line, then around pulley
# 2and fix it on the mement arm al point
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2. Take the other cable and tie it onto the
cutting wire right naxt to the Hp tem-
plate. Run the cable around its pulley at
the hinge line, around pulley # 1 and tie
it on the mement arm at point 1. I you
pull the moment arm through an arc
{either by the gravitational or electrical
method) till the cutting wire reaches the
end mark al the reol it should be at the
end mark at the tip as well! You can cut
perfectly tapered cores this way, [f the
[.li'l.[IL'J is not mpered, run both cables
around pulley 2 and fix them both at
point 2,

NMow the great question arise: What
distance must point 1 and 2, and pulley 1
and 2 be from the pivot point? Remem-
berthat the distance from the pivatl poing
along the hinge lime to pulley 1 must
exactly equal the distance from the pivot
point along the moment arm o point 1.
The same is true for pulley 2 and point 2

X(A + B)
Y

X+ L
Y

A=

LAY -X)
B X

The equations can now be used to caleu-
late the distances as follows. The root
and tip lengths are known, Let's assume
that thecore i 50", at the root (YY) 10" and
atthe tip (X) 7". Oneof two methodscan
be followoed:
1. Use u Totul Length of L for the
moment arm.
If we want the total length (L = A+
B to be 407, we can calculate the
length of A by using equation 1
A=(X*L)y/Y
=7"40 /10
=25
Thus, ifL=40", then A =28"and B=
40 - 28" =127
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2. Use A (take any value) and
calculate B,
If we want to assume a value for A,
we can caloulate B by using equa-
tion 2. Let's uso A = 247,
B={A®(Y-XN /X
(2RI -TYYST
=(28*3)/7
=12

Thus ifA=23"thenB=12"and .=
28"+ 12" = 40"
There is a mechanical way to determine
the distances as well. | will try to de-
scribe it as simple a8 possible,

Croee miore, wiz know that the rootand
tip are 10" and 7" respectively. Lel the
cutting wire e at tho starting position on
both templates, If we were to tie one of
the cables to the cutting wire at the root
template and run itaround iks r:'.ﬂpractiw!
puiley ak the hinge ling, around pulley 2
and fic it to the moment arm al point 2.
["ulley 2 and point 2 must be equal dis-
tances from the pivet point but can be
any length. Whenthe cableis fixed tothe
mament arm, the momentarm la }rsa]nng

the hinge line, Pull the moment anmn,

away from (he hinge line so that the
distance T =Y (Root = 107); it must pull
thie cutting wire to the end mark on the
roat template. Now take some measur-
ing device/object that is oqual 0 the
lengthof the X (Tip=7"). While keeping
the momant arm still (Distance DY move
a ruler or object parallel to line D so
that the distance between the hinge line
and momentarm (C) equalthatofthe Tip
(X). Where this happens is where pulley
1and point 1 must lie on the hinge line
and moment arm respectively.

To ensure the effectivaness of the sys-
tom it is advisable to use o ]ung moment
arm. 407 would do, but 607 - 70" i5 cven
better, B
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You walk onto o flald... launch your Thermal Grabbar
mgwmch in owe ond with Iraflon os

- hl[‘::'ih work your way to a spac in tha ﬂrp.?uhmilha
If you have been searching for a versatiia

handlaunch bla, thermal and
coipinae T Toe o siepa. duroficn

Controls: All the controls of an opan class skl
incleding 90 ° lops with reflax: n:vilrun:n"p.nfrt.1|:il|:|5n|rFI

coupling: aileron differential; full fiying stablllzer
Features: Boll on one- ; ramovai)
stabllizer; 3 micro aenfgiﬁ?nd rm:ni-mrBt

required, Dasl for o 4-channe! fransmitter. Tha
Thermal Grabber dees not ragulre a computer radio.

Conatruction: Buill up lle-ply/balsa/corbon
fuzel bulsufsgm stab, balsa/spruce rudder,
balsa plﬁluhu:hf n; abachi sheeted white foam
simple plywaod spar
span - 700n.; langlh - 35,5 [n.: ht

Spacifications:
- 2110 26 nz.-whghud!n - &.2 o2; airfall - 50 703
or 307032 rool w/ SOT0AY tip; asped rafio - 11.2:1

Skill Lenidl: Racommanded for all skill levels

e

Parfiol Kit includes: Detalled Compuer drawn plans wih very c| g |
Instruction E'F"ntlﬁl. h:?;nuhhﬂi?ﬂézﬂm Mﬂ% J.nrmu: mﬁﬁmr
oser femplales: oversize i : Wing =ki
g 10p8. Fullcolor Thermal Grabber et vomon faga. ™ 8 Sk

Multichaninel
Thermal Duration
Sport Sailplane

Price of $48.00 (US) includes some day shipping and handling In the

continental US. For orders outside the continental US please phone o fax fo
shipplng costs. FAX 206-488-9745 ; 4 fox for

L:"_Ir:: TThexmal “_'.i_;‘fu"-'l'i‘l'-?'-- i ar v i s o D
I

[o Drder Phona:
o Personal Chacks
206-488-6558 S VISA and ME sccepted
o Wa, 51 ordars add 8 2% fax
8:00am to 8:00pm Pacific )
i 7 days o waalk ...-:“
= Moke chicks e 10: SoMNET Sarvices

-
ACH0 - Lokn Woshingten | ME. Sufta 101 / Kirklond, Wno, 96013
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P'ress Release
North American Scale

Soaring Association
Srale [/ C soaring has grown quite rap-
idly over the last fow years, Now a group
nEsca]eprnpnnentmmntmpmmnteaca{u
R/C soaring on a National level. So,
seale advocates have started a new asso-
ciation dedicated to the B/C scale soar-
ing movement, This new association
will include the interests of Power Slope
Scale, Vintage, Medern, Slope Seale, and
Thermal Scale; with special emphasis
being placed on bringing all scale spe-
cialties together, The fathersof this new
ass0ciation are scale enthusiasts such as
Pete Bechiel, Gene Cope, Gary McVay,
Erik Liche, Gary Brokaw, Frank Smith,
Foy Lightle, Randy Holzapple, Greg
Meveau, Wil Byers and Mike Mellor. Al
of these modelers and R/ C scale soaring
buffs want you to share in their affilia-
tion and camradery.

Theirs and hopefully your new asso-
ciation will have the title, North Ameri-
can Secale Soaring Assoclation (NASSA).
These Northwest founders want o at-
tract members from throughout the
Linited States, Canada, and Mexico. Judy
and Jerry Slates have most graciously
agroed to provide adedicated bi-monthly
column to disseminate news to members
of the essociation.  Therefore members
will he able to keep abreast of all the
happenings within MASSA via K/CH1.
By utilizing R/C5.D. as the news pro-
vider the dues members will have to pay
van be kept low,  The dues will allow
MASSA o sanction events for scaléacross
the country. [t will also allow the asso-
ciation to host a special annual Scale
lally sanctioned by MASSA and the
AMA. Mumbers will alse play a crucial
role in developing policies and a dince-
tien for the scale suaring movement.
While, the Seale Rally will provide the
focal puint for that and any ather devel-
opment. As well, all members will pro-
vide momentum that will propel scale
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now, and into the 21st Century,

o kick this assocition off and get
individuals interested in scale, the asse-
ciation hasacouple thhinﬁh lemc'd for
its niew members in 1993 The first 15
supported by a tremendous B/ C soaring
scale enthusiast and a representative of
J.R. Radios Corporation, Mr. Tom
Eikuchi. Tom has been involved in 1/C
and scale soaring for a number of YEurs
now and has offered. to provide a J.K.
Radic X-347 as a raffle prize to members
whajeintheassociationby May 15, 1993,
The winner will bedrawn at random and
the association will pay for shipping the
radio to the lucky and exuberant R/C
scale soaring member,

Tom wasn'tsureoneradio was encugh
to motivate BT enthusiasts in North
American 1n the direction of scale, 5o,
Tom added to the incentive by offering 3
more X-347 radios, These radios are tobe
given away at NASSA's first informal,
but AMA sanctioned scale rally, This
event 15 scheduled for July 10 & 11, 1993
in Richland, Washington, the former site
of the International Scale Fun Flys. The
event’s formal will be set around flying
scale models of all types from either a
thermal ficld (using winch or agrotow)
or from one of the many good slope sites
available in the Tn-City area.

As a special point of interest, the 1993
Scale Rally will feature a thermal flying
task established by Mr. Martin Simons’
club from Australia. By the way, Martin
Simoms has heartily endorsed the idea of
a scale soaring association here in the
Morth America and sees itas a chance for
the scale svaring to become a truly inter-
niational movement. (Some of you may
haveread or purchased Mr. Simons book
“VintageSailplanes” published by Koak-
aburra Technical Publications PTY LTD,
P.Q. Box 648, Dandenong 3175,
Melbourne, Victoria, Australia.) Any-
way, the task is a simple one: o stay aloft
for a total of 4 minutes with a multiple
of launches allowed if necessary. ltalso
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requires that the model be landed on 0 becomesaslopesnaringrally. [fitdoesn’t
runway, but not spot landed, just landed it will be a thermnal field rally,

on the runway. Models will be judged for Now, if you are suppressing that de-
accuracy of detail, however, the judging sirefor scaleand finally want to become
will be done from outside acircleof 23 feet  part of a new and growing movement
in diameter. Also, the models wall be di-  wirite to NASSA. You will without a
vided intothroeclasses, Twoclasses willbe  doubit be discovering some of the best
separated by date only, The date being the  performing sailplanes that R/C soaring
firsl year an all fiberglass sailplane was  has to offer. NASSA's address is 3540
introduced. That date was November 1957 Eastlake Dr., W. Richland, WA 99352,
andall glidders patterned after designs built  Forinformation pleaseinclude a 5.ASE.
trom then on will be considered Modern,  To join the association the cost is $10.00
While Vintage will bemodels copying glid-  per year, which will be used to sponsor
ers designed and built prioe to November  theannual scale event. Tt must be noted
1957, A special class will exist for Power  that the NASSA intends to host its an-
Scale type medels and some of them may  nual scale rally at different sites each
even be acrotowed; whoe knows, Rest as-  yearsothatscale modelers from all parts
sured, however, it will bea really laid back  of North America will eventually havea
eventand all whoattend should enjoy them-  chance to attend. Came on, join in the
selves. N the wind is blowing the event FUN of SCALE! B

1993 North American Scale Soaring Association Rally
July 10 & 11, 1993
Pre Registration Form

NAME: TT B e L e e T T Wi M e T
ADDRESS: N R e T A e ______________.....____._
BITYY e -
S5TATE: oo
AMA ¥ _ _ PHONE: e

Radio Frequencles;
Model Design

ENTRY FEE: $20.00
ADDITIONAL MODELS: QUANTITY x $2.00 ea.
LATE REGISTRATIONS ARE CHARGED 85.00 SORRY!
(aln]
Cavanaugh's Inn Silver Cloud Inn

1101 N. Columbia Center Blvd,
HKennewlick, WA 99336 Hennewick, WA. 98352
1-800-THE INNS 1-800-6B51-7207 7
HBoth Hotels are *** Clean, Close to Slopes, Columbia Center Mall,
Many Shops, Golf, Water Park, Columbia River, Meals, Vists
Airport & Nearby Day Care is Available

7901 W. Quinalt Ave.

NASSA
North American Scale Soaring Assoclation
3540 Eastlake Dr., W. Richland, Wash, 90352
1-509-627-5224
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Schedule of Speclal Events

nect from his glider. He corrected the  Robin Riggs turned inanimpressivescorn:
problem and had a very successful con-  considering that this was only his third
test. contest of any kind. W

The only casualty was Kim Reynold's '
Skyhawk which was towed to stall and
couldn't clear the ground on the dive, It
was a clean break and was repaired in
five minutes.

Pat Conway impressed everyone with
his incredibly high zoom launches, and

June 26-27  NASE/MASS

Dhate Event Location Contact
Dec. 12 Calif. Slope Racors Hat Krammer
TPG R0 North (510) 4490441
Duane Gibbs South (714) 731-3461
Jan.1 Mini-Hand Tow Irvine, CA Scott Smith
Contest (714) 651-8488 Eve
Jan. 14 International London, England  Argus
Model Engr, & Modelling Exhibition (442 A6551
Jan. 9 Calif, Slope Racers Hal Krammer
PG 60" Morth (3100 4490441
Daaie Gibbs  South (714) 731-3461
Feb, -7 Southwest Winter  Gilbert, AZ lain Chthero
Soaring Contest (602} 831-1905 or 839-1733
May 28-1 Mid Cohimbia Richland, WA Joe Conrad
Cup Slope Races {208) GI-2670

Huntsville, AL
Mid-South Soaring Champs

July 10-11 Morth American Richland, WA Wil Byers
Seale Soaring Assoc, Rally (509) 627-5224

lu!_‘g.-' 16=27 AMA NATS Lubbock, TX

SL!].JL 1319 TNT [Dallas, TX Henry Bostick

Texas Mational Tournament

Ron Swinehart
(205) BE3-7831

(214) 279-8337

3rd Mini-Hand Tow Contest

Announcement
by Scott Smith

The 3rd Trvine Model Aviation Mim-
Hand Tow contest will be held on Janu-
ary 1, 1993, at the Trvine Civie Center
Community Park Site at Irvine City Hall
in Irvine, CA. Bules will be the same as
the 2nd contest: however, the tow lines
will be modified slightly, They will be
the same length; however, the stretch on
the rubber will be limited to 2.5 Hmes the
relaxed length by a limit line. This is
because contestants discovered how to
zoom launch by over-stretching the rub-
ber; hence, several launch lines broke, In
addition, anoptional 1 Soverstretch limit
will be provided forvery light sailplanes
that otherwise tend to launch ahead of
the runnerand hencedrop offthelinetoo
carly.

This is on Mew Years Day; bring your
new 2-meter ar smaller ship, and get
home early encough to wateh the feotball
games! The field will open at 800 for
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practice (tow lines will be provided),
piletsmeeting at 1000, and the first round
will start at 10030, The contest should be
over by about 12:30. There is no entry
fee. Sce the February and July issues of
KOS tor rules and contest discussion
and for call Scott Smith at 714 /651-8458
evenipgs for directions, ete,

Tencontestants participated inthe 2nd
Hand-tow contest on October 13, 1992, in
lrving, CA, 860" gliders participated as
did 2 2-meter ships,

Contestants were surprised to find the
ficld completely graded and half-cov.
erad with sawduat. This was due to the
festival held there two weeks before.
Conditions were light for the first group
of the first round, but im proved (o excel-
lent thereafter. Many contestants stayed
after the contest to enjoy the numerous
thermals and light wind conditions,

Many contestants practiced before the
contest.  Spectators enjoyed walching
Dir. Morm's launch bottle dragalong the
field when the tow ring failed to discon-

R/C Soaring DMgest

Fre Reglstration Form
1993 MID COLUMBIA CUP
SLOPE RACES
MAY 28,28.30,31, 1883

NAME:

ADDRESS:

CITY:

STATE: __ _ZI
AMA # _ PHONE:
CHANNEL CHOICE: 1st_ 2nd
ENTRY FEE: %55 U.S.; INCLUDES AWARDS, & $1000 FIRST PLACE
PURSE. MAKE CHECKS PAYABLE TO TRI CITY SOARERS.

NO LATE REGISTRATIONS ACCEPTED!!!

PRE REGISTRATION DEADLINE MAY

MODEL SPECIFICATIONS

MODEL NAME:
WING AREA: ___ 5g. IN. ELEVATOR AREA 84. IN.
MAXIMUM BALLASTED WEILGHT LBS. OR KGS,

INCLUDE A 3 VIEW & MEASUREMENTS OF MODEL IF POSSIBLE

AMA SAFETY CODE APPLIES
UNLIMITED CLABS
TASK - PYLON SPEED - MAN ON MAN

ROOM RE
Silver Clond Inn
7901 W. Quinalt Ave.

Cavanaugh's Inn

1101 N, Columbia Center Blvd,

Kennewick, WA 99336 Kennewick, WA. 98352

1-800-THE INNS 1-800-551-7207 #7
Both Hotels are *** Clean, Clese to Slopes, Columbia Center Mall,
Many Bhops, Golf, Water Park, Columbia River, Meals, Viata
Adrport & Nearby Day Care is Avallable

Sponsored By 1Tl City Soarers
RT 4 BOX 9544 W, RICHLAND,WA. 99352
C.D. Joe Conrad 1-206-630-2870
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Self-Scoring Form Instructions
by Scott Smith
A contest director is indeed fortunate if he
has a ficld-portable computer along with
enftware to fally the contest =cores while the
contest is running. However, such a situa-
tion Is not always available, and having one
person manually make the calculations can
be time-consuming and error-prone. It oc
curred to me that, given the right form and
instructons, contestants themsalves could
calculate their own scores.
A sample scoring form {8 shown fora hand-
launch contest. The format includes provi-
gion for man-to-man scoring. Any{mn who
fills out their own imcome tax forms will
recognize the format,
The key to the design is (o be carelul wo make
the scoring algorithm as simple
computationally as possible whilemaintain-
ing the features nevded to support the scor-
ing objectives, For example, a scoring sys-
tem that computes man-on-man will bemore
mmp!iratud than a system that doesn’t.
Instead of declaring 1000 paints as the maxi-
mum seore for a round, A00 is used boecause
that is the number of seconds in 10 minimtes.
10 munuetes 15 the time for a round in hand-
launch rules. Therefore, one point equals
e second.
Lip to three raw times are entered for round
I, one for roond 2, and Five or six for round
3. The blanks for this purposcare found al
the left side of the form,

The numbered blanks are where calculated
resiults are entered ; instructions torcaleulat-
ing the blank precede the blank itself, and
the number identification for the blank [ol-
lows it.

Filling out the form requires no data other
than the raw times except for the round
leader scores. This one piece of information
must be coordinated by the contest director,
Here's how a round would be scored. Re-
member that this is for a hand-launch con-
bost.

In round 1, everyone is directed to convert
the minutes and seconds for their best three

flights into seconds (blanks 1A, 18, and 1C),
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and then sum 1o get the tolal number of
seconds (blank 1D). At thas point, the con-
tost director asks for the best round 1 score
in cach group. The contest directur calcu-
lates the difference the best score and a
purfuct scony, in this case, 600, This differ-
ence becomes the “round leader seconds
from&0" value forblank 1 foreveryonein
that group: When 1Eisadded to 1D, thenall
scores are normabized wo their groups’ best
performance, thereby achieving the man-
on-man seering objeckive.  Therefore, if
someone achieves a perfoct 10 minute fight
in round 1, then the round leader offset 15
22Ty,

The other two rounds are scored similarly.
Round 2 is slightly more complicated than
rounds | or 3 because of bwo additional
requirements, First, a flight over 5 minutes
musk be converted to its “equivalent” flight
under 3 minutes; this is the purpose of
blanks 2B and 2C, Second, since the Mlight
objectiveisdminutes instead of 10, the score
needs to be doubled in order to carry the
same weight as rounds 1 and 3; this is the
purpose of blank 2D

Finally, some “human factors” for the con-
test director to keep in mind. First, most
flyers are intrigued by the scoring them-
selvies and take to it with relish; however,
some won't, usually because they are un-
comfortable with some of the arithmeetic,
Hence, encourage the “bean counters”
among the flyers to assist those who hate
bean counting. Second, make it very clear
wha belongs in what group and what the
“romand leader from 00" score is for cach
group, | find that itis besl (o list the contes-
tants, their group assignment, and the 3
ronnd leader offsets scores onalarge poster
board for "white” board if you have one).
The printing should be neat and profes-
sional, and the board should be posted so
that everyone can eastly sec it

in summary, properly designed scoring
forms relieve must of the labor of SCOTINg
from the contest diroctor when a computer
iz not available. A side benefit s that some
contestants understand the scoring for the
first time when they caleulate it them silves!
| |
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Self Scoring Form
California Hand-Launch Rules

Round 1 Hest 3 Fiights / no fimn on lounches

b ___min ____ set. Calc ol seconds

& ___min _ sof, Rt el saconds

3 _min  ___ see Caloioiel saconds
w® O ,.,O

Round Lesder seeands fomr S00:

;ﬁj amd @ for found | Ecore; @

Round 2 5 minure fight 7 mo Kmit an lavnches

min

fos. ok ik ek

Mame

Contest Numbaer

2 @
N {%u grekb Mupe 300, Neen soldract 3O ok 2%

Mt sifatiact @ frovm 300

i @ {a fifad . then mulisly @ by 2, aize

o)
mudtiply O by 2 and K in the result _

Rovnd Leadar scove from 600!

Ada‘@] nnd@ for round 2 score;

Rouid 3 Fivn Piwreder lghis /B Joonchies max

@
(D]

N any scare in @ thraugh @ i3 gregter thar 120, than sel it fo 120 seeonds,

1. ___min
2 _rnin
3. ___min

4 TN

5, ___min

H. min

sec. Crlefoml ssconda;

sec. Cale rowl seconds:

s el Jods! sarcnanel)

_ et Cale fotal seconds:

map, Cale foigl sreonds.

____ &&c, Cale roml seconds:

Add the 5 best scores from @ theough @

Round | aadar scere from 600
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Mekd wrwl @ T rert O mwee,
Total contes! score, add @, @, and @ s
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Satisfaction Guaranteed.

We lowered our prices for the holidays on these, our most popular items: ==
Alcyone —TTE

ﬂﬁﬁﬂp&fﬁdﬁ'ﬂ Figfrperfoemance class
pﬂfm?w::pwdﬁnﬂwmdhammg

{}uﬁrmmmreq.hdwmmgﬂm

mmz—mummmdprm Pa'fanmg,

* Bulds pasly, inchudes top qualty hardhware and nstructions.

CET A FRERCLASS FLISELAGE FOR 550 MORE!

Sparrow it g5 13005

o One of o top sellers, this aiplana I8 a winner al the way!

* Designed to fly in lght to moderate winds, the Spamow & VIRSATLL
* With a firerglass fuse, foam wings, and al hardware you et & fine kit
» The Sparrow is VERY easy o buld and fly. Youl love il

o N you buld one and disiier I well buy il las long as it fiesd

GET PREBULT WINGS (these are MNCE) for $79 miore!

Alcyone 2M [mwms $9495] Pinnacle Standard @ wie 5 §64.95

* A very durable two-meter with cunet \a ‘ ﬂnhmstnmPimxhiw]TWbﬁlH'ﬂMhﬂ'ﬁm

I the ful function the Tull-=i
-ﬁ%?mmﬁmmmidw m%he e of i ctoners,wo deed e St
d@ r}m mwfmaudy
v
Shadow Plus gy 35995 $349.95]

* Has the same 5070327037 fransitional airfol as big brother.
popEr .
1“*““‘#“#.?‘@!%%“05?%# yet::nﬂo g with sare
BUY ONC AND GET COVERING [OR IT AT 50% OFH « e 0V rtected stores b mrm el e cad i
. siorrreststant, braided, 5 yory strog.
= A stromg steel stake and "stake s are standard,
* The latest engneorng fesl from TEKOAThe Centor of Dessgn
# I our opnion, s b the Tnest ki in its class on the parket today,
+ SOP037 Wings are pre—heeted with root rbs instaled and surfaces routed cat.

# We evin bave the paracute M«nmﬂ-mprﬁmhlar@e.

WE HAVE 5 PIRNACLE MOIDELS O CHOOSE FROMY
& The wi fratre hedow fiberglase tipe for eader finishinghetter fuming.
-mﬂw Is of very high quality, and is beautifud in form.

Chup-Combo [esss_§8295!

* The now famous Chuperosa 156 with an additional 2

* You end up with a hand lunch and a 2 meter using the sama flise =
» The Cruperosa Is & perfect aleron trainer of fght wind dope ship. =
* weisble n 507037 or E2W arfols. We can help you decidel

* A delght w iy, ﬂwﬂlwmaﬂmbuhdmﬂ'i'mﬂwdphu

WE ALSD OFFER MULLY BULT CHUPS TOR. $21045

Dove ﬂ gty 135 510,951

= One of the smocthest flying 2Mieter ships around
Fumahmﬂummﬁdfbajﬁilmda#.
* At home on the slope or himtart, the Dove & pue fun
* The SO70G7 aifol 5 standard. but we have EZM wings avalable
* Jop guaity hardware and wood B used througheut tis kit

GET BOTH ARINOLS 2 WINGS) FOR $38 MORE

= : & & & Dld you know that NSP has the 1992,
E;{;l?;r?ét ﬁgﬁ 'largest selection of RC Soaring x:= Frants

) products? Al of them can be
Products <., found in our 100+ page catalog

Call "Sal-Claus" at |
16 Kitby Lane Williston, VT 05495 B0, boeoags  jor only $5.00 + $2.00 S&H!

Considerng probuidng done, Lhe Shadow is @ STEAL
lhhmdmmqﬁerﬂ-ndmsmwmmhfiﬂm

THE WINGS, STABS, AND RUDOER ARE ALREALYY SHEETEL




R/C Soaring Resources

[0 you hold seminars and worksheps? Would
o Lk 1o b inclucled as o condact o answer
questons on soaring sites ot conlests in your
area? 1o, please contact RCS0, Ouraddress
and telephone numbers are on page |

| Seminars & Workshops |

may be obtained from Lee. Disks: 310
in IBM PC/PS-2 (Toxt or MS-Waorks
Database), Maclntosh (Test File), Apple
T {Appleworks 20) formats,

Lee Murray, 1300 Bay Ridge Road,
Appleton, Wisconsin, 34915 US.A,;
(414 73 -4H48

Free instruction for beginners on
construction and Hight techniques,
Friday & week-ends (Excluding contest
days) Bob MPairman, 3274 Kathleen 5,
San [ose, California, 95124 (408 377-
2115

Fall & Winter 1 day seminars oncompos
ite construchion techniques. Free with
purchase of Weston Acrodesign plan set
(535000 or kit Frank Weston, 944 Placid
Ct., Arnold, Maryland 21002, {301y 757-
5199

Reference Material |

Coniacts & Special Interest
 Groups
California- Califarnia Slope Racers, John
Dwvorak, [638 Farringdon Court, San Jose,
California 95127 U5, A, (408) 2594205,
Calitornia - Morthern California Soaring
League, Mike Clancy (Prosident), 2018 El
Dorado Ct, Nowvate, California 94947
LLS.AL, (415) 8e7-2917
Canada-Southern Ontario Glider Group,
"Wings" Program, dedicated instructors,
Fred Freeman (416) 627-90%0 or David
Woodhouse (519) 821-4346.

Madison Area Radio Control Sociely
(M.ARCS.) National Sailplane
Symposium Proveedings, 2 day confer-
ence, on the subject and direction of
soaring. 1983 for $9.00, 1984 for $9.00,
1985 for 51100, 1986 for 210,00, 1987
for STOL00, 1988 tor $11.00, 1984 for
51200, Delivery in LL5.A s $3.00 per
copy. Cutside LS. AL is 36,00 per copy,
Set of & sent UPSin LLSA, for S7500,
Walt Seaburg, 1517 Forest Glen Road,
Oregon, W1, 53575

1 BBS |
BBS: Slope Tech, Southern California;

(2100 8aa-0924, H-M-1

BBS. South Bay Svaring Society,
Morthern California; (408) 281-4885,
H-N-1

Reference Iist'mgs of RCSD articles &
advertisers from January, 1954,
Dratabase files from a froe 24 hour a
day BES. 8-MN-1

Bear's Cave, (414) 727-1605, Neenah,
Wisconsin, U.S.A., System Operator:
Andrew Moeyer

Rufurence listing is updated by Lo
Murray. [f unable to access BIBS, disks
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Maryland - Baltimore Arca Soaring
Society, Steve Pasierb (resident), 21
Redare Court, Baltimore, Maryland 21234
LLSA,, (4100 661-6641,

Mevada - Las Vegas Scaring Club, Steven
Smith (President), 6978 Starwood Dr,
Lag Vegas, Nevada 89117 US.A,, (702)
873-9591,

Texas- Texas Soaring Conference (Texas,
Oklahoma, New Mexico, Louisiana,
Arkansas), Gordon Jones (Contact), 214
Sunflower Drive, Garland, Texas 75041
LULSA,, (214) 840-8116,

Utah (LLS.A) - Intermountain Silent
Flyers (IMSF), Bob Harman (contact),
(801) 571-6406..."Come Fly With Us!"
Washington - Seattle Area Soaring
Socicty, Waid Reynelds (Editor), 12448
B3rd Avenue South, Seattle, Washington
98178 LS. A, (206) 7720201,

R/C Soaring Digest

Special Interest Groups

F3B/USA

scriptions:
Year / Six Issues

&
\3
$&Hﬂtn: F3B/USA

G}, Byron Blakeslee
$ 3134 Winnebago Drive
= Sedalla, CO B0135

(303) 688-9572

LSF S
Thel eaguaal

SientFlight (LSF)isaninternationalira-
ternity ol HC Soaring pllots who have
warned therghl lo become members by
achlgving specilicgoalsinsoarng flight.

T.WIT.T.
{The Wing Is The Thing)

TWLT.T. is an organization of engi-
nueers, scientists, pilots, sailplane en-
thusiasts, model builders and many
other persons having an interest in
Aying wing/tailless aircraft technol

opy. Write to TW.LT. T, PO Box
20430, El Cajon, CA 92021 ta find out
how you can participate,

Send SASE for membership applica

tion and flyer: "What is TW.ILT.T."
or, send 200 for full information
package including one back issue of
our newsletter, pastpaid. Fall mem-
bershipis515.00 per yearand includes
twelve issues of the newsletter, Back
jssues nf newsletter are 575 oach,
postpaid.

Theraarenodues, Onceyougualiy far
membershipyeuarein lorlife.

The LSF program consists of live
“hohisvement Lavels” Theselavelscon-
lainspecilicaoaringlaskstobe completed
peiarto advancementiothe nextlavel,
LaaguaofSilent Flight
1017351 Joa Rd.
F1.Wayna, IN46335

Yousrminsilid b jeinihe

NATIONALSOARINGSOCIETY

SOFFICIAL AMASCARING “SPECIAL INTEREST
GROUP”
YEARLY NS5 SOAR-IN"TOURHAMENTS
HATICHWIDE EXCELLENCEAWARDSPROGRAN"
+EXCELLENTHI-MOMTHLY NEWSLETTER
~HESFULLYBUFFORTETHEFIHIOARINGTEAME
LEFEOAAING PROGRAM
+HEEISINVOLYEDINTHE ORGANIZATION AND
OVFREFFINGOFTHESOARNGPORTIOHOF AMA
HATS(INCLUDINGAWARTREBANOUET)
~YEAALYDUESARES15U.5 A ANDE2OOVERGEAR
(SPECIALFAMILYRATES)
NESOFFICERSAREFROMALLYTDIZTRICTS
L Forinformaiion, Canact:
KEESeorntary Troamires
RobertMassmann
282Jodialana

Wilmingten,OHA5177

(513)382-4612

The Vintage Sailplane
Assoclation

V54 is a very dedicated group of sparing
enthusiasts who are kecping our gliding
history and heritage alive by building,
restoring and flying military and civilian
gliders from the past, some more than
fifty years old. Several vintage glider
maects are held each year. Members in-
clude modellers, pilot veterans, aviation
histarians and other aviation enthusiasts
fronn all conbments of the world, VSA
publishes the quarterly magazine
BUNGEECORD. Sampleissues] - Mem-
bership §10.-per year. For moreinformi-
fon write:

Vintage Sailplane Asscciation

Route 1, Box 239
Lovettsville, VA 22080
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Classified Advertising Policy
Classified ads are froe of charge to subscribers
provided teadis personal in nature and docs
not refer to a business enterprise, Classified
ads that refer to a business enterprise arc
charged $5.00 per month and are limited to a
maximuam of 40 words.  The deadline for
receiving advertising material is the 5thoday
of the month. (Example: [Fye wish to place
an ad in the March i=sue, It must be received
by February 5th.) RCSL has neither the fadli-
ties wr the skaff to Investigate advertising
claima. Tlowoever, please notily RCSDif any
misrepresentation occurs,

R e Ty

BLUE FOAM, COMPUTER-CUT
WING CORES. Specify airfoil, root/
tip cords, LE sweep, wingspan, skin
thickness, Optionally: airfoil thickness
%, LE/TE sizes, spar channel dimen-
sions, washout, %20 per pair plus 55
P&P.  Chris Greaves, 92 Willlamsaon
Crescent, Winnipeg, Manitoba, R3IW
1E2, Canada,

DONT YOU HAVE ENOUCH TRO-
FHIES?? *** ATTN: CONTEST DI-
RECTORS! Award your winners w/
shirts, caps, jackets, bags, individual-
ized w/screen ant (incl, place & class),
Designed by fne artist and past Natl.
Champion, Tom Jones. Golf shirts from
$20.00, T's from $10.00. For more info.
send 5 A5 5 to: Zoomil Creations, 165,
Woodstock Cir, The Woodlands, T
77381; (713) 363-3384,

VACUUM SWITCHES. A good, high
quality, low differential, adjustable
vacuum switeh for professional-type re-
sults when bagging Glass, Balsa, Obuchi,
Carbon Fibre, aic 5300 ONE-WAY
VALVE for use in the vacuum bagging
system between the Reservoir Tank and
the Pump, a must for a good sealed sys-
fem.. 3350, Add 3350 to cover S&H.
Send SASE for list of other J/C related
speciality items, Make checks payable
to: Tom Owverton, 1302 Arleen Ave,
Sunnyvale, CA 94087, (408) 736-1565,
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COMPOSITE SAILPLANES ARE,
FOAM CORES & CUSTOM WINCH
ACCESSORIES fully machined. Om-
board multi-purpose computer MINI-
MIXERS™ for upgrading non<ompuler
radios: S49.00 - 560900, Basic Aircraft
Tech, Bob Harman, 10424 Golden Wil-
low D, Sandy, Uwah 84070; (B01) 571-
fid s,

GREETING CARDS, humorous, assort-
ment package in groups of 10 for the
sailplane enthusiast. We have a card to
fit any oocasion, Send $10.95 plus 52,50
pastage (CA residents please add B.5%
tax) to Curt Nehring, SOAR TOONS, 4649
N Central Ave, Ste, #261, Upland, CA
91786; (714) 9201261, Pleaseallow 3-4
w:—:eks fur dﬂ]iver}r

i

D'G 31}D 'E}y Mu]ttp]t.'x, F]lt]hiled & ﬂ,‘r"'“br
1415 in the wings...5350.00; ALCYONE,
finished & flown, red fiberglass fuse,
natural Oboecht wings, no servos. 5375.00;
105" electric, finished & Aown, glass fuse,
builtwing 2ch., $200.00; IMPLILSE, elec-
tric, finished & flown.. $160.00. Call Ray
E*r;m.f_ al (714) 362-5545, Mission Viejo,

Nurthum Callfurma CAD l:}perutur w1th
software to do drawings for foam cutter.
Possible Tech. manual. Contact George
Hollidge, 338 Pamrose, Pleasant Hill,
CA 94523,

Kennedy Composites

Carbon Fiber and Fiberglass Cloth
Linidirectional & Bi-directional Woeaves
many weights available
(75, 1.4, 3.0, 3.4, 3.8, 4.3, 5.2, 5.6, 07)
Call or write for prices
Barry Kennedy
12416 Deer Falls Drive
Austin, Texas 78729

(612) 335-6450
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AMAP MFG. Model Products
(610) 451-6128, FAX (510) 834-0348

Butch Hollidge

Precision AMAP
Wing Cutter
Foam Culting Jigs :
Joiner /Stah Drill Jiga 3/32 - 1/2"
Cusatom Jig Making
= Quote Off Your Prints

,-//

Bow Sizes Unit as Shown: $239.00

20 330,00 Inolndes 2 Bows / 2 Bench Pullcys
a0 5‘“’3-% Dual Unit for Production: 399,00

ff]' g".i]l] Includes 4 Bows / 4 Bench Pulleys

fe o

Sales, Heplocement Parts, Warranty Service
No Training. For Professional Use, Only.

ol F45.00
Custom 545,00

D & D SPECIALTIES

PACK LITE ™ WHITE SUPER
TUFF CORRUGATED PLASTIC
* COOL = RAINFROOF = TWO
STRAPS « FOAM LINED
 ADDRESS W/PERMANENT
MARKER & CHANGE ADDRESS
W/ ISOPROPYL ALCOHOL

1.5 5435 S, 101 E. Ave.
3 Tulsa, OK 74146
(918) 492-3760 Ty onFHAN NEST

FAX (91B) 495-3760 To 69"...CALL
-lllillI|il!l-ittltilllllll'l-iill!lilll

2_.==;."_ T I-
B Eirzz73Ines
P.0. Box 976 + Olalla, WA 983590976 _

AL L ESS TAalL E

Histarical notes « Basic considerations » Tailless flying models
Static longitudinal stability - Lateral & directional stability
Control & maneuverability « Appendix « Biblio rdphy
267 pages - Profusiey illustrated + "Wraparound” binding

$38.00 post paid » Overseas airmalil please add $10.00

FALCOMN LAIR
57" LG
$70.95

L]
]
L]
.
L]
»
-
L]
L ]
L]
=
L ]
]
»
L]
[ ]
&
L]
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NEW PRODUCTION FACILITY
P. O, Box 311, Windsor, CA 95482
Phone/FAX (707) 838-9020
(Howrs: 8:00 - 4:30 Pacific Time)

Championship Series

—=FALCON 880 & 800

Designed by .
Mark Allen &
83021-3014 -

.
/ "\.
S7037 Specifications:

Wing Span: 112" ar 100"
Wing Arca: 880 or 800 Sq. In.
Weight: Bl Ciz,

NEW KIT PRICES Wing Load: 10 O /5q. Fr,

Falcon BBO Standard Kit: $195.00

Pre-Sheeted Wing Kit: 5295.00

Compare with other unshested,
unproven kits at same price
(S not inclisded)

ONE WEEK DELIVERY ON ALL FALCONS!

KIT FEATURES: (uality one piece epoxy glass fuselage reinforced with Kevlar.
Pre-fit canopy, accurate machine cut wing cores with full size beds cut from 1.5 Lb.
virgin foam, Obechi wood shecting, carbon capped spar, new case-hardened ool
steel wing joining rod. Added Pactory Extras: Machine routed aileron/flap hinge
line. (Justadd 1/8"cap material and you aredone.) Pre-ranited servo holes (ail/ flaps).

New step-by-step instruction manual with photos. New computer drawn plans.

Complete computer radio set-up with all mixing values for JR X347 radio by Mark
Allen,

* Best Performing: Nothing can touch our contest performance record, Enough said.
* Best Flying Sailplane: So casy to fly it can be used as an ail. trainer,
* Best Engineered Kit: Superior strength to weight. No ather plane with the
strength of the Falcon will build as light.
* Easlest and Quickest building Cipen and Standard Class sailplane in its price class.
DON'T SETTLE FOR SECOND BEST. FLY A FALCON!
FALCON SWEEP! Joe Wurls, flying a Falcon 880 and, Daryl Perkins, flying a

Falean 800, placed first and second at the 1992 Masters on March 21st & 22nd,

AMA 5 TIME NATIONAL CHAMPION!
1990 Standard Class winner - Falcon 800 flown by Jim Thomas

1991 2 Meter Class winner - Falcon 600 flown by Brian Agnew
1991 Standard Class winner - Falcon 800 flown by Brian Agnew

1991 Open Class winner - Falcon 880 flown by Brian Agnew

** Joe Wurts wins Open Class al '92 NATS flying a Falcon 880
Congratulations, Joe! * *

NEW PRODUCTION FACILITY
P. 0. Box 311, Windsor, CA 95492
Phone/FAX (707) 838-8020
[Hours: B:00 - 4:30 Pacific Time)

FALCON 550 E
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Thermal Duration Electric Sallplane

Designed by

NEW ELECTRIC KIT PRICE (5&!1 not included)
Standard Kit: $150.00 * Pre-Shected Wing Kit: 5240.00

KIT FEATURES: Quality one piece, 3 ow. epoxy glass fuselage reinforced with
Kevlar, Pre-fit canopy, accurate maching cut wing cores with full size beds cut from
1.5 Lb, virgin foam. Obechi wood sheeting, carbon reinforcement. Added Factory
Extras: Machine routed aileron hinge line; flaps optional, (Just add 1/8" cap
material and you are done.) Pre-routed servo holes.

New step-by-step instruction manual with photos.
* HIGHEST PERFORMANCE 7 CELL DURATION KIT AVAILABLE,

* EASY TO BUILD. YOU DON'T NEED A DEGREE IN COMPOSITE
ENGINEERING TO BUILD THIS ONE.

* DESIGNED BY MARK ALLEN: RESEARCH AND DEVELOPMENT
ASSISTED BY ED SLEGERS.

" BATTERY CHANGE WITHOUT REMOVING WINGS.
* WILL ACCEPT ANY 7 - 10 CELL MOTOR COMBO,

IF YOU ARE LOOKING FOR FALCON PERFORMANCE AND QUALITY IN
AN ELECTRIC, FLY THE NEW FALCON 550 EI
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Design Considerations
for an Aerobatic

Sailplane
...by Jef Raskin
Eight Gypsy Hill Road
Pacifica, California 94044
(415) 359-H5HE; FAX (415) 359-9767
Oetober 1990 [revised August 1991]
£ 1997 lef Raskin

The Unsung Sport Of Sailplane
Aerobatics

Aecrobatics is not yet taken tuo seriously
by the R/C glider Fraternily in the U.S. Il
isachallenging and enpoyable spart with
noupper limit to thequality of flving one
can achiove, Tam sadto report that even
the prestigious LSF still awards its high-
est skill levels without the pilot being
able to control thecraft ininverted flight,
miuch less be abile to fy a Agure M or do
an vutside snap roll. Full scale sailplane
practice is far ahead of modelers, with
urganizabionsand formal aerobatic com-
petition at the international level. At
present, the only AMA-sanctioned aero-
batic sailplane competitions are the ones
| have organized. Few articles have ad-
dressed thedesign of sailplanes for acro-
batics or published ghder designs or air-
toils suitable for this kind of work.

To he fully acrobatic a model aircraft

should have, among other attributes, (i)
threcindependent axes of control and (it)
the same control responses for upright
and inverted flight [1], Many self-pro-
claimed "fully acrobatic” kits currently
on the market have asymmetrical wing
airfuils so that they will net do outside
maneuvers with the siame case as inside
ones. Most acrobatic saﬂp!ane_z; with ai-
lerons have no rudder, so that true ham-
merheads and snap rolle are impossible
and four-point rolls & crude approxima-
tiom at best, | can imagine the laughter
that would ring out at a flying field if
someone tried Lo passoff a model power
plane with a non-symmetrical airfoil as
“fully azrobatic” [2]. Our need for goad
L/D may incline us to couple flaps or
flaperons to the elevator, or to use sepa-
rate camber-changing controls, but there
15 also a need for relatively mmplethree—
channel acrobats, Thas article shares my
practical experience in designing, build-
ing, and competing in sailplane acrobat-
ies as well as exposing the holes in my
understanding, in the hope that athers
will help fill them in,
Small ias Practical

A goud starting point for a design is size.
While increasing size is advantageous
from the point of view of acrodynamic
efficiency, agility decreases, Some sites

Ma-28Sailplane, a full-scalecraft
desipned for acrobatics,

Span 12m

Aspect Ratio  10.9

Length 0.75m

Fuil FX 71-L-150,/20

Kool Chord 14
Tip Chord (.¥m
Mo dihedral on top of wing,
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Scaling a design like this would
nat prudu:H a great model
aerobatic sallplane, but it does
hril:g up the idea of scale
eailplaneaerobatic competitions!

R/C Soaring Digest

have simall bands of 1ift, making it awk-
ward to fly a large plane: at one slope
near my honase, a 40° span craft could
cavort througha triple roll easily, but my
BI" span plane was well out of the Lift (if
naot quite ontt af sight) before the mancu-
ver was completed.  An aileron roll
{rolling on a downward vertical path) is
ever the more comfortable i you can ol
quickly enougl to have time o pull out
befora the plane becomes an auger., Bt
smallness can betaken to the point where
Iilting equipment isdifficull. Planes{rom
387 b 54" span seem to dio best in hoth
sport and contest aervbatic flying, Even
the smallest can handle 30+ mph
“breszes” without difficulty,
Choosing a Configuration

The nextdesign decision for meisoverall
configuration. |have not been successful
at designing flying wings that can do
snap rollsand hammerheads, Theirslow
rollstend to wanderin yaw and thuslack
precision. Deltasdowonderfulrollsand
graceful loops but the yaw maneuvers
are hard to accomplish since their high
degresof sweep tends tocouple yawinto

December 1892

roll. My deltascandovery nicerolls with
rudder alone. The canard is popular for
home-builtaircraft because the wing will
not stall; without stalling a wing you
cannet do spins and snaps; hence they
are not fully aerobatic though loopsand
rolls are no problem. V-tails are some-
times ineffective in spin recovery, and
you lose some elevator authority when
rudder is applivd and vice versa, In
addition a V-tajl “induces a torsional
moment in the fuselage larger than that
caused by any ordinary vertical surface”
[3]. Both V-and T-tails are not vertically
symmetrical. Biplanes are out since the
penalty ofextra induced drag is undesir-
able in a sailplane, the ones 1 iried fell
draggy. Perhaps something else can be
made to wirk, but the conclusion that |
have come to is thal a standard layeul
seems hest. This makesmea bitsad since
[ like unusual configurations, but aero-
batics and not gawkworthiness is our
goal hare.

Another possibility isto desigha plane
with two wings, set at right angles to one
ancther. In normal fight, the secondary

Celstar GA-1 Aerobatic Clider
Spﬂn: 11.05m
Aspect ratio: 11.7
Section: FX71-L-150 /25 {symmutrical for
25% flap)
Length: 6.5 m
Construction: GRP composite
Mass: 266 - 375 kg
Stall: 30 km/h
Max speed: 324 km/h
Rated for +10 gand - 1} g
Best glide angle: 28:1
Price {IISfE, Fﬂﬁ} ﬂ-'ﬁﬂ,ﬂ[]ﬂ {1941)
Motes: 2 slip indicators
Full span ailerons giving
exceptional roll rate

Thistsa more recent design than the Mu-
28. All dihedral has been eliminated, the
ailerons are actually flaperons and are
full Span, They also are wider. Perfor-
mance is increasing.
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wings would pointstraight upand down,
and in knife-edge flight they would sup-
portthe aircraft, A varianton thisideais
that the wings make an X when viewed
from (he front. This way the two lower
wings could act as landing gear with
small wheels at their tips, uscful when
ﬂying from paved runways. At most
slopesites, however, vither of these wing
canfigurations would be a disaster upon
landing. Semeday [hopeto build one for
the fun of it, perhaps catching it at the
clitf's edge instead of landing it. You
would have b introduce some visual
asyInetry so that you could tell in what
attitude the plane is fying - this is hard
enough with our present models and
would be impossible in an aircraft that
looked the same right side up, upside
down, and in knife-edge tlight! Therules
for pattern planes prohibit knife-edge
wings, and [ think we should follow their
lead in this regard.

An ideal aerobatic sailplanc?

Wing Planform
For our design exercise, the wing plan-
form 1s easily determined: to uncouple
roll from yaw, the lifting action of the
wing should be exactly at right angles to
the centerline of the aircraft. Simee sym-
metrical airfoils act asthoughall their lift
is generated at the quarter-chord line,
that line shuuld be straight and perpen-
dicular to the centerline, Almost all full-
stz aerobatic power planes and gliders
adhere to this planform. Thus I the
rearward sweep of the wing's leading
edge at the tip is one unit, the forward
sweep of the trailing edge should be
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three umts, A rectangular wing has this
property; tapered wings such as that of
the Laser-ty pe aerobatic planes, the world
champion Extra 230 s (and the -51 Mus-
tang) do too,

The amount of taper g a major factor
in determining how vasily the tips will
stall. The less taper, the gentlera wing's
:-tall.inﬁ charactenstics and the more dif-
Ficult it is to gel the plane to snap. Inan
aerobatic plane wedonot want washout,
sinee when inverted it becomes washin,
In short, there is no wtility in any amount
or direction of wing twist, As Simons
puoints out (4] a wing p]anb'nrrm with
straight leading and trailing edges and a
taper ratio of about (1.5 is quite efficient,
sutfering only a few percent more in-
duged drag than the ideal elliptical plan-
form. A tip chord to root chord ratio of
(15 is typical of acrobatic planes, higher
ratios snap too readily. One “acrobatic”
kit | bought had a highly tapered (0.5}
wing and as a consequence the plane
often did an impromplu snap roll, for
example at the bottom of a loop, A
number of others of like design have had
the same problem. Due to Reynolds
number effects, our wings should prob.
ably have less taper than full scale ex-
amples, butThavenoexact dataon which
tobasothetaper ratio. The winglip should
be simply squared off. This is easy to
build and, surprisingly, efficicntacrody-
namically [5], In particular, it is more
efficient than rounding the tips. Tips
bent upordown (as on the Savage serjes)
if they help at all, will not work when
inverted: symmetry is to be desired.
Changing the tip thickness ratio can also
be used to control the way a wing stalls,
Thicker tip ratios show less p stalling,

On full-size aircraft, higher aspect ra-
tio wings are more efficient, However at
the low Reynolds numbers at which our
muodels fly, this is not necessanily true,
Dowdy's one-meter “Stylus” sailplane
[6] is anexampleof an appropriately low

aspect ratio (about 4.5) design. Simons
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gives a discussion of the benefits of low
aspectratios at somelength [7], Foraone
meter plane, the optimal aspect ratio
hased on Simons’ discussion would scem
torbe between 4 and 5 (whereasitis about
6 for a two-meter plane),  Low aspect
ratios aleo contribute to the desired high
roll rate. The following chart shows the
aptimal aspect ratios for different spans
{constantarea) fura particularairfoiland
aircrafl desigh. 122]

12

il

Aspect Balin ,"'-/
& //

/

salelyignorequestionsof efficiency, The
Princeton tests [20] show the N ACA 00—
airfoils (v NACA 0009, 0012), are not
particularly good. More convenient for
experimental purposes are foils such as
those uscd by Walter Extra in his aero-
batic planes. Carson [17] says that they
amcthesameasthosedeveloped in France
on Aerospatiale’s computers for the
Mudry CAP 21, According to Hollmann
[9] they consist of an ellipse faired 10 a
point by two straight lines tangont to the
ellipse and mecting at an extension of its
major axis (a design technique used for
vears by control line stunt pilots, but
with thicker airfoils). Fora given chord,
such a foil is completely determined by
twao parameters, the point of maximum
thicknoss and the thicknoess ratio, [ des-
ignate them by four digits, for examplea
WE2512 has ils point of maximum thick-
ness 25% of the distance from the leading
tothe trailing edge, and the thickness-to-
chord ratiois 12%. We can ask, what iz
the best place for maximum thickoess

2.5tm (1")

4
2
| L5 2 25 £
Span (meters)
L 110 em
leading edge 139%)

—_—
o ——

i ber-chord Tine

Hawving chosen an aspect ratio of 3, and
choosing ataper ratio of &, we have fully
determined the planfnrrrl. By pure luck,
the measurcments are convenient to lay
out in both the metric and the English
system (The few percent differences are
unimpartant.},
The Airfail

The airfeil for this wing s another diffi-
cultconsideration since thereis littledata
on symmetrical foils at our Reynolds
numbers: few people use them in sail-
planes, and power plane designers can
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An agrahatic wing planform.

and whal 15 the optimal thickness ratio
foor this seres of foils? Extra’s foils have
a blunt trailing edge, which reportedly
incraase alleron effectiveness and do not
increase drag on full-size aircraft. How-
ever, at our Heynolds numbers, as re-
ported by Triebes [19], a sharp trailing
edge is best,

My best aerobatic slope soarer so far
had a thickness ratio of 10% and those
that have been significantly thinner have
notperformed as well (especially in pitch-
intensive maneuvers).  But this is weak
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evidence at best since other factors may
have been at work, Most popular R/ C
airfoils have their maxinum thickness at
from 25% to 40'% of chord. The WE3IDGY
seems like a good place (o start, A foil
where both surfaces are the curve of the
upper surface of the SD7003 [20] might
have unusually low drag.

The WE scries makes it easy, by using
a straight edge on the finished wing, to
se¢if theailerons are trimmed when you
are setting up amodel, "WE” stands for
"Wedged Ellipse” or, il youlike, “Walter
Extra.”

Control Surfaces

Many aerobatic sailplane designs suffer
from undersize control surfaces, copied
from powered pattern designs, Tomain-
tain contral at low speeds, the aileron
chord sheuld be from 25 to 309% of wing
chord. |ecan see no reason o not make
them full span. Making them largerthan
30% of chord dees not buy much cantrol
and increases servo load unnucessarily,
[10] Larger surfaces work at lower de-
flections and therefore generate less drag
than smaller ones, useful for keeping
maomentum through a maneover. As
Simons [1, pg. 133) points out, deflec-
tions over 15 degrees cause flow separa-
tion and at thal point the drag curves
show a sharp rise,

Al-flying surfaces have become popu-
lar but are prokably not a good idea in
acrobatic craft. Tbuilt my first all-mowv-
ing wing slopeaerobatic plancin 1981, It
combined elevatorand aileron control in
the wings via a mixer with a very hght,
nan-moving V-ail (norudder). It worked
for racing, but at low speeds aileron con-
trol tended to vanish. In addition, a
cambered surface (e, a wing with a
deflected aileron) can develop more roll
force than an uncambered one. For this
reason aerobatic planes should probably
use (i) conventional ailerons, {ii) a fixed
stabilizer with moving elevator, and (iii)
a conventional fin and rudder. It has
been argued that for a given angular
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deflection an all-flying stab genecrates
more force than an elevator, but while
this is true it is irvelevant since it is the
total force, not force per degree that
counts. Another nail in the coffin of all-
fying surfaces for aerobatics: the all-fly-
ing stab (or wing) will stall at a lower
coefficientof lift than the hinged arrange-
ment.
Empennage Position
and Configuration

Engirleari.l‘tg is the arl of compromise.
The wing-to-stabilizer distance is one of
those compromises. Making the tail
longer improves the precision of rolls,
bt slows down snaps and pitch-based
maneuvers, Hero again | do not know
how! to compute an “ideal,” but observe
that most acrobatic monoplanes have
the acrodynamic centers of the two hori-
zontal surfaces about 2 to 3 times the
wing root chord apart.

Slabilizer shape is probably not eriti-
cal; youdo make its aspect ratio less than
that of the wing so that the wing stalls
before the stabilizer: my planes ﬁmmEI}r
use a stab aspect ratio of 3. Oversize
stabs also slow the rofl rate. For me-
chamical and esthetic reasons, | choose to
make the stab with a swept leading edge
and astraight trailing edge; areclangle is
as good or better aerodynamically, A
rule-of-thumb stabilizer arca for avro-
batics is 20% of the wing area. Stability
cabculations runon Hohensee's MaxSoar
program [11], show that a smaller stab
will be stable, but the extra scomph of an
oversized surface can be handy. The
elevator chord will be about 20% of the
stabilizer chord at the root in keeping
with our earlier discussion of contral
surface chord. For our planc we get a
stabilizer span of 35 cm (14"), aroot chord
af 15em (6", and a tip chord of 10 cim (4",
The clevator portion of this will be a
rectangle S em (27 inchord. Theaerody-
namic center is abowt 5.7 cm (2.257) he-
hind the leading edge.  Most full-size
acrubatic planes use flat control surfaces
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and at the small size of our planes, a few
slabs of balsa or a simple built-up frame
withrounded leading and feathered trail-
ing edges suffice. Experiencetells usthat
4mm(3/16") balsa is sufficiently strong.
Clearly, this is all rule-of-thumbism, so
another area where some data would be
appreciated is in the matter of appropri-
ate sizes of stabilizers and clevators for
aerobatics, answers are in hand for pure
soaring.

Using our rule of thumb and putting
the aerodynamic centers of the wingand
stab 2.5 chords, or 50 cm (207) apart we
find that the Le, of the stab should be 25
em (10") behind the te. of the wing,.

The size of the vertical fin 15 another
difficult-to-compute number, As is ovi-
denced by the almost arbitrary fin/md-
der shapes that have appeared on air-

crattin the past, onemight correctly puess
that the fin/ rudderappearance isalmost
pure aesthetics: de Havilland “signed”
his aircraft from WWI to the jet age with
adistinctive tail, Clearly, the most offec-
tive position is as far back as possibleand
with equal areas above and below the
centerling, but for mechanical simplicity
I have adopted the arrangement shown,
The advantages of direct, slop-free link-
ages and strong surfaces are not to be
dened.  In models flown with this ar-
rangement, T have not been able to deteat
any roll with rudderapplication, the main
difficulty 1o be expected from the asym:
metry.  The fin/rudder design is also
affucted by the depthoof the fuselage, but
| know of ne method for accurately tak-
ing thisinte account. The height must be
kept low if roll rate and axialness is to be
preserved.

Addding the stabilizer 1o our design yields coough
data to determine the g range, Tem to & 5cm (2 58
ter 3 1/3 inches) hehimd the Le. at the roal, as

caleulated by MaxSoar [11]

1 em
—.-| ——
25em ——e T
“E TG 35 cm
1.5 em—
forwardmost
c.g. location
T0em_| S
15cm — ™ -
- Scm
aerodynamic centers of wing and
stab shown by dashed lines
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The Fuselage

In an acrobatic plane, the fuselage docs
more than protect the radio gear and
attach the cmpennage to the wing: in
knife-cdge flight it also supplies the lift.
Putting aside theidea of knife-edgewings
asdiscussed above, it 15 nonetheless the
case that aerobatic fuselages lend W be
deep. Inknifeedge flight the fuselage is
a very low aspect ratio wing, with the
rudder playing the role of the clevator,
The thickness of the fuselage is usually
determineed by the size of the radio goar
- usually less than two inches - but iF it is
considered asa wing whose chord is the
length of the fuselage (which will be
about 75 em (307, then oven a 10%
thickness ratio dictates a fusclage thick-
ness of 7.5 em (37). The aspect ratio will
be, at most, about 0.3, There is very little
dataon the optimum thickness ratios far
such airfoils,

Timings over measured courses show
these L meter planes typically fly at from
10 to 20 meters per second (20 to40 mph).
With chords of from .1 1o.25 metérs (4t
10inches) we find the Beynolds number,
Re, togo from 70,000 to 350,000 (Mulk-
ply the speed in meters per second times
the chord in meters times 70,000 (o geta
close-enough-for-all-practical-purposes
Re. [12]) The fuselage’s Reranges up to
over 1,000,000,

We now have almost enough data to
designthe fuselage and fin/ rudder, Treat
the fuselageasa flying wing, and keepin
mind that the side view shares the same
center of gravity location with the top
view. As with the wing, sharp lateral
edges improve the lift [15]. On the othar
land, rounded topsand battoms of fuse-
lages reduce drag in yawed or non-coor-
dinated flight; and one must decide to
sacrifice a little drag or i lot of lift, Fur-
thermore “thearcanfa small aspect ratic
wing aft of its maximum effective width
does not produce 1" [13] which sug-
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gests that the top and bottom of the fuse-
lage should be parallel ar divergent. This
does nol necessarily make for a hand-
some aireraft. The rudder hinge line
should be perpendicular to thecenterline,
although the penalty far small Hits (un-
der ) degrees) is negligible, A sub-fin
and sub-rudder, if you don’l mind re

placing them after cach hard landing, is
anather passibility. You cannot raise or
lower the stabilizer with respect to the
wing without changing the relative up-

right and inverted perr‘:mnantp becaise
of the downwash of the wing.

The nose length is another empirical,
that’s-whal's-worked-before, factor,
Another good rule of thumb (| BLCSS Wi
are rule-of-thumbing our nose here.) is
one wing root chord from the a.c. Onour
example we get a nose length (tipof nose
towing Le.) of about 20em (8"), Themore
cancentrated the masses of an aircraft,
the faster it will rotate about its axes. An
carly example of this thinking was
Fieseler's F2 Tiger of 1932, the second
[21] designed-tor-acrabatics plane with
symmetrical airfoils. "It was so sonsitive
inall three axes, with the masses of pilot,
maoterand fuel tanksconcentrated inone
area, that [Fieseler, the world champion
acrobatic pilot av the timel wok ... six
wueks before he had the mastery of the
machine,” Soifthe nose requires a bit of
ballast, don't make it longer instead or
you will find that pitch and yaw re-
sponse will suffer. [14)

The top view of the fuselage starts
with an ellipse with a minor diameter of
Sem (27 and a major diameter of £0 cm
(16") faired into parallel sides to make
wing attachment easier, tapered to a small
apening at the rear for the pushrods. 1
suppose a WE2008 could be used as a
fusalage top view, bul I do not know if
theextra work would give better results,
Again, this is a topic ripe for investiga-
Lon,
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With small throws on the surfaces, (10°
each side of center on ailerons and eleva-
tor, 30° on rudder) these planes are sur-
prisingly tame, and notat all squirrely as
some people would have you believe of
small gliders. With 307 throws (45° on
rudder) planes designed along the lines
cutlined here become incredibly agile,
We have found no Aresti or other aera-
batic mancuvers cxcepting those that
require torque or extended vertical or
knife edge performance that cannot be
done by a radio-controlled sailplane in
the proper hands.
Groups

At present there is no vrganization of
which | am aware which either special-
ivs in mesdel sailplaneaerobaticsor even
has a substantial dedication to the issue.

Deacember 1882

The completed op view, showing
ailerom size.

25em
()

The ailerons taper from 7.5 cm (3") at the
cenlerlme Lo Sem (2 at the tp.

The much lamented magazine Slope
Swvaring Mews [16] used to cover this
ani-:. Perhaps the time has come to start
aspecial int-:-.re.ﬂ.rgrmlp for aerabatic sail-
planes, perhaps tobe called the Legion of
Acrobatic and Formation Flying Sail-
plancs. The acronym is LAFFS, since
nothing in flying is quite as much fun
{and as interesting to watch) as aerobat-
ics.
Competition

This is conducted as with any acrobatic
conbest except that no k-factors are as-
sighed and adelay toregain altitude (via
slope lift or nsing a winch) is permitted
between maneuvers. See the 1992 AMA
Rules and Hegulations,

The 1993 precision acrobatic sailplane
sequence is shownin the November, 1992
imsue of KOS on page 49,
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Sallplane Gift Basket
$32.50 + S&H
This sailplane-shaped basket is filled to the brim with gourmet foods

Plus a stop watch. Included are such items as tequila or amarctta cake,
summer sausage, [im Beam mustard, crackers, & even a knife, paper
plates & napkins. He can have a feast at the flying field & share his
bounty. This heavily woven basket is a true keepsake!

A Greal Birthday or Christmas Gift for the Flying Enthusiast
For additional information, call Peggy Jones (214) 840-8116
Mother & Daughter Originals
"Gift Baskets for All Occasions"

Visa & MasterCard Accepted
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SATURN 3.0 SERBING
BY LAYNE / URWYLER GREETINGS
A COMPETITION THERMAL DURATION SAILPLANE
gpenlal Holiday
Prige: $425.00
Plus $15.00 Shipping
Continental U.S.A.

ICA res. ndd 7.25% tax)
Good thrm Dec. 31, 1992

FEATURES:

= Strong all glass composite construction

+ A HIGH quality complete kit requiring very
little building time
Outstanding F3B type launches
Excellent thermal performance

Predictable slow landings

SPECIFICATIONS:

Wing Span: 117.256"

Wing Area: 980 sq. in.
Alrfoll: HQ 2.5/9
Weighit: 78 oz.

Aspect Ratio: 13.3:1

Wing Loading: 11.47 oz./sq. ft.

LAYNE / URWYLER, 1808 Applegate Dr., Mﬂd&ﬂtu {"ﬁ 85350; [209] 529- 545'?

SDEIIi]'lg Stllff...['l:ght & Hulldmg Accessories for the Serious Sailplaner!

t Accessories
Jaws Molded Upethaese Landing Skids - 3/8° Mini & 1 2° Srandard tevth §3185
Sailplane Tape - Quality Assembly tape in 8 colurs! - Gows around compound curves well! £330

Nitride Tardened Wing Rods - Super Rigid but not brittlel
TAAS1 40022516011 /A3 /8 Up to 36" length Call for ];;‘]::l[
Launching Ware
Winch Drums - Machined Alumimum Drums for Ford Long Shaft- Bulld your QWM Winch!  $4455
Winch Line- 126 B, test Twisted - 1500 feet for §7.50126 [, Braided Line - 1500 feet for $14.00-

150 Ib, Mawolilament Tine - 200 [, test- 470 yards - 826,00 150 1b, test- B50 yands - $26.00
1000 amp winch switches - 535,55 - 200 Ib. test line swivels 375 Heavy Duly Parachutes - $3.55
Construction Hardware
4 pin plug de socket scls for lastent® plug in wing serve Installations - £2.95 per sed
Vacuum Bagging Supplies
4" whde - 16 mil Mylar for glats bagping $1.50 per foat
|114" wide - b mil palyethylene bagging tube § .25 per foot

Teflon self-adhesive tape - Cut your fem core templates from 1/4°

plywind o Masonite™... apply this tape to the edges for the slickest femplates ever! 5350 for 30 foot roll
Books

Airfiils o Ge! - 46 sallplanz airfoils plotted in 11 sites - ready to use for templatis $19.5

(Md Puzzard’s Soaring Ronk-- Dave Thoenburg’s Complete Soaring Manual §1655

Do Yot Spesk Mucded Arplane? - Dave Thomburg's History of Model Aviation $18.55

_j Call or Write for our free catalogl!

Soaring Stuff « 9140 Guadatupe Trall N, » Atbuguergue, New Meico 7114 (505) 8981129
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i HOT-WIRE FOAM WINGMACHINE . \ )

“FEATHER CUT" creatas a now standard in the ease and ~_ T
accuracy of culting while or blua foam wing cares . hands « ‘L"‘- :
offl Precise single wire racking in concaert with micro-adjustabla S

balance weights guided by an exclusive three-peint racking systam

guarantees rippla-free siirfacas. No mare trailing edge burn-¢ut commen with

two wire systems, Coupls "FEATHER CUT" with Tekoa's “THERMAL GENERATOR"
for foal proof temperature sontrol and vou'll be a "Pro”. . lirst tima out

« Cute straight or taper wings, fins and stabilizers — aulomatically. « Mounts with tapa ta the
adge of any workbanch, aven yourdining table and stores in its own heavy duty mailing tuba.
+ Complate kit with anodized and plated components - no hardware store trips, « Instructions
include "cutting your firal wing”, "making templates” and more. « 28" fold-bow, 40" and 52
available. Powar supply requirad + Guaranteed lo oul perform the rest.

» “Simply” the best!
$1:EEEP1E3H5§%1H == TEKOA: THE CENTER OF DESIGN
THERMAL GENERATOR = 3219 CANYON LAKE DRIVE
POWER SUPPLY == HOLLYWOCOD + CA + 90088

PHONE 213-469-5584
FAX 213-468-3006
26" FOLD-BOW $24.50
40" FOLD-DOW $29.50
52" FOLD-BOW 334,50

$94.50 + 4.50 S&4H

MNEW! ALUMINUM “FOLD-BOWS"

8" SPOOL "T3T0" HOT WIRE $3.00

Mn:rdﬂl Adreraft Wings or Fuselages

PHOTE CT_ 0_ BAG Air Cellular Cushioning Frt}_tcction for
|

= M) AR, e () - F_' "‘*I Sizes:
RREST A SR'X 12 52100
Fotal B 85X 12" #2200
¢ CoB0" X147 $23.50
[ Custom by quote

*Price Inclisdes S&H
Provides Cellular Protection During Storage & Transportation (Holds Kight & Left Wing)
F.K.H. Enterprises, 21651 Balerma, Mission Viejo, CA 926592; (714) 855-1223

| ELF ENEINEERING Hand Crafted Pre-Sheeted
@, ﬁ P Obechl Over Foam Core Wings

-E"' Generic Sizes Designed to Enchant the Creative
Modeler - Satiafaction Guaranteed!

For more Information, send S.AS.E. Lo Lhe
rt-qlmﬁ of: Elf Englneering, 1111 Highridge
.. Wylle, Texas 75098, Or call Dale King,
Head EIf, at (214) 475-8083.
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NEW PRODUCTS

Theinformation in this column has been derived from manufacharers pressreleasus o otlwr
material submitted by a manutacturer about their product. The appearance of any product
in this column does not constitute an endorsement of the product by the BIC Soarfng Digest.

The Dove

-.from MorthEast Sailplane Products
MSP, in conjunction with Culpepper
Muodels, is pleased to announce an excit-
ing new kit called the Dove. This two
meter sailplane springs from a revolu-
tionary concept for sport flying and com
petibon. A progression of the 2M
Chuperasa, the Dove's thermal perfor-
mance exceeds our expectations, Coing
along a completely different design con-
cept for a two meter, the Dove has a
pl:’mfﬂrm similar o an open class sail
plane. Though it is a small sailplane,
withits efficient planform, low wing load-
ing and excellent choice of airfuil, the
Dowve Hies very much like a cross be-
tween an openclass sailplaneand a hand
launched glider.

I'he sailplane has many uses. 1L can be
hand launched, hi-started or winched,
atd is funinlight winds onaslope, The
Dove sports ailerons, elevator, rudder
and flaps. In simple configuration you
can fly it withas fow as two servos; or use
uprto six servos for multi-function Myving,
[Espat landings are important ta you, the
multi-function Dove is unbeatable.

The Dove uses a foam wing with balsa

shnf.!.ting and a carbon fber cnm}'mﬁim
spar, Fuselage is fiberglass with canopy.
The tail is built-up construction to mini-
mize weight. Comes with a complete
hardware package, as all Culpepper
models do,

With the sleek fuselage, full flying
stabilators, high aspect ratio wing with
tuned-up tips, the Dove looks very much
like a high performance, mimature open
class zailplane. [s Mying characteristics
include a flat glide, low sink rate and
agility, The Dove is capable of the small-
est lurning radius giving it the ability to
core light, small thermals. The low drag
planform, with its attendant high L/D,
can get il back from the farthest down-
wind thermal. "This is a surprising ship.

Tove it!” ..Bal..

Introductory priceis $104.95. NorthEasi
Sailplane Products, 16 T{irhy Lane,
Williston, VT 05495; (302 558-9452. &

Wingspan 787"

Wing Area 515 5q. Inu
Weight 230

Wing Loading 7 Oz./ Sq. Ft.
Airfoil S0 7037

Skill Level INT/INT
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Sailplane Computer Radio
Comparison Chart & Secrvo
Conversion Chart
«from Dynamic Modelling
Have you ever wondered how the com.
puter radios that are available compare?
d you ever have a need to know what
types of sailplane mixing functions are
available? Do you need to know how
they stack up against cach other? will
wne brand’s receiver work with another?

Until now, you had to read the catalogs
and try each one oul. NOT ANYMORE!
A very inexpensive comparison chart s
available from Dynamic Modelling.

Thu chart, created by RC Modeler’s Soar-
ing Editor Don Edberg, compares the
Ace micropro, Alttronics Infinty 600 and
Viston, the CSL Vision Lipgrade, the Futaba
VAP and Super Seven, and [R's X-347. It
consists of four full-size pages packed
with data and printed onasingle 11X 17
inch sheet, and comes with a short writ-

tencommuntary with sugrestions on how
to evaluate the radios,

Toget yourcopy of the Sailplans Com-
puter Radio Comparison Chart and
the accompanying conmentary lelter,
justsend $2.00 or seven firstclass stamps,
We'll send the charl to you by first class
mail, (Canadians send 11.5. 52 50 or nine
LS. first class stamps.)

Special banus offer! If you ever wanted
e know how to swap servos between
brands (Yes, it can be done by shight
modifications to the connectors and
wires.), add an extra doellar (or, four first
class stamps) and we'll include a copy of
the Serve Conversion Chart. This
chart shows how to interchange servos
between Airtronics, Futaba, and JR. (CA
residents pay $2.17 or§1.08 foreach chart,
[tyou send cash or stamps, send S2.00 or
51.00 and we'll pay the lax.) Dynamic
Muodelling, 4922 Rochelle Ave, lrvine,
CA92714-2941; (714) 552-1812.

Winch & Retriever Lines
-.from Soaring Stuff
soaring Stuff now has a complete range of winch and retriever lines available! All
filament lines are top quality, American made. Our F3B Monofilament ts German

engincered, and produced in Partugal,

Test Strength Type Color
126 1. Twisted White
126 1k, Twisted Creen
126 1b. Braided White
126 1h, Brauded Gold

126 b, Braided Crecn
24 Ik, (Retrieve)  Twisted While
52 1k, (Betrieve) Twisted White

150 Ih, Monofilament for F3B Clear
200 Tb. Monofilament for FIB Clear

Length  Price
15485 ft. Sy, 5
1517 ft. 57,50
1548 ft. 312.00
1548 ., 514080
1517 ft. 514.00

2316 ft. £7.50
AB40 fr, £9.00
42 meters . 526,00
420 meters 526,00

Suaring Stuff, 9140 Guadalupe Trail N.W,, Albuquerque, NM 87114; (505) 898-

1124, Visa and mastercard acceptud. B
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New Products

Introducing the Thermal Grabber
designed by David W, Friant

“Ye walk ontoa field..launch your Ther-
mal Grabber and watch in awe and with
admiration as you skillfully work vour
way to a spec in the sky...just like a bird”,
Inaclass allof its own, sporting a 707 wing
span, the Thermal Grabber has all of the
controls of an open <lass compelition sall-
plane using only three microservosand an
inexpensive 4-channel radio. Controls in-
clude M deg. flaps with reflex, aileron
rudder coupling, aileron difterential and a
tull flying removable stabilizer, The Ther
mal Grabber provides you the ability to
handlaunch into a thermal and work your
way to a sped in the sky. After placing
second in an expert class two-meter com-
petition this past summer (missing first
place by ane short landing) the Thermal
Grabber has Lruly proven its versatility as
anallaround multi-<channel sportsailplane.,
If you have keen looking for a multi-tal-
ented sailplanethat is easy totransport, st
up and take down (for use al lunchtime,
for example) you will find the Thermal
Grabber to be just what you have been
looking for,

A high quality partial kit retails for £48.00
(US). This price includes shipping and
handting in the continental United States.
The rest of the kit is sunply stick and sheet
balsa, lite-ply, sproce stick and some sheet
plywood. Three small nyrods, a piece of
carbon reinfarcement, a couple nylon bolts,
twe picees of music wire, some brass lub-
ing, and a few brass clevis and couplers is
all yom need to complete the kit, To start
with, thecomputerdrawn (CADY building
plansare simply “the best”. You can liter-
ally build the airplanc off the main draw-
ing sheet without instructions. Two more
drawing sheets are provided for clarity,
The first sheet is a 3-view drawing includ-
ing SD7037 airfoil templates in case you
want to “eut your own” wing cores. The
second sheet is a full size template draw-
ing. Thissheet providesaccuratetemplates
loreach wond part necessary tobuild your
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Thermal Grabber. The use of the template
sheet keeps you from ruining the main
drawing sheet. The SD7037 white foam
wing cores are of the highest quality 1 b,
virgin white foam cut with computer gen-
crated (CNC) laser templates using the
now famons “FeatherCut” ™ hot-wire foam
wing machine™, You are assured to re-
ceive a true airfoil, The Obechi sheeting is
flawless and is already pre-cut oversize for
you. You may sheet the wing with the
transfer tape that is provided oruse epoxy.
The transter tape is a no-mess and very
quick way to sheet the Thermal Grabber
wing. Youdonotneed tousea vacuumbag
ifyon use transfer tape toapply the Obechi
sheeting, The transfer iape method allows
you to goright back tov work on your Ther-
mal Grabber without imving to wait for
gpoxy to set up. The final straw in making
the Thermal Grabbera good value is the X)
page detailed building instructions. The
building imstructions notonly explain what
terdo, they also explain how-to doit. lf you
follow the building instructions you will
not work yourself intoany corners and will
build a very pice Mying sailplane in a rea-
sonable amountof time. Thebox your Ther-
mal Grabberis shipped inis intended to be
used as a lransport box to and from the
field for the fuselage and stabilizer. With
an all up flying weight between 21-26 oz
{depending on building expericence, tech-
mique and wood sclection) the Thermmal
Grabber hasa wing loading of 6.2 vz (6.2al
2607, flying welght) withanaspect ratioof
11:1 on a 35.5" long fusclage.

The Thermal Grabber fuselage design is
such that you can adapt any airfoil you
want to the Thermal Grabber. Simply shape
the fusclage wing saddle to accommaodate
the shapeof the undersideof theairfoiland
adjust the height of the spar according to
the thickness of the airfoil. With the ability
toadapt any airfoil to the Thermal Grabber
fuselage it makes a very good plane to
study different airfoils. The Thermal Grab-
ber fuselage built-in finger well allows you
to achieve very high handlaunches,
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In this day of high-tech building methods
the Thermal Grabber stands out for its sim-
plicity of design coupled with the outstand-
ing control system using just three micro
servos, You can assemble vour Thermal
Grabber at your (lying sitein a fow minutes
and putitaway ina few minutes, Flying the
Thermal Crabber is a very good way to
develop your low level thermalling abili-
ties. You will soen understand the double
meaning af the name “Thormal Grabber”.
When you come in to land you simply
“grab-her” right out of the air. The Thermal
Crabber is durable for light and medium
high-start launching. The Thermal Grah-
boer spar has not been designed for com pe-
tition winch launching,

For 4300 (Us), including shipping and
handling in the continental LS, the Ther
mal Grabberisa good value. Youmay find,
like I have, that your Thermal Grabber will
become the sailplane you carry in your car
at all times because of its versatility. As my
wife says, "Most husbands take a bricfease
to work...my husband takes his plane to
work.” Enough said.

(Sec the full page ad in this issue of RC
Soaring Digest, We have airplanes ready to
ship today in time for the holidays, VISA
and MC aceepted. Same day shipping in
mustcases. Makechecks payableto SoffNET
Services, 4040 Lake Wash. Blvd, NE. Suite
101, Kirkland, WA 94033 W
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"ATRACS VERSION 3.0 UPGRADE
FOR VISION 8 & AIRTRONICS 7 8P
video covers new features and ad-
vanced mixingoptionsof the ATRACS
Version 3.0, "FOAM WINGS & THINGS"
video covers cutling cores Lo vacuum
ha,ggmg balga skins. ((ther videos
available. YHS, only.)
All tapes £15.00 ea, includes S&H.

super Towhook. $5.95 4 5.50 S&H
SHIPPED 15T CLASS, PRIORITY MAIL!

JOIN F. CLAREE
811 COVERT AVE., N.H.P., NY 11040
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Instructional Videotapes

Channel 1 Productions
19827 Dishops 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 AB.C.'s of mak-
ing fiberglass molds and wings, and
explain what equipment and material
you will need. These tapes allow you
ty manufacture most any fiberglass
part with this technique.

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

Avallable in VHS or BETA
Price Per Video.. $34.95 &
$3.50 S&H
[T res. add 8% sales lax)
"DRAWING PLANS & PHOTOS
FOR A BATTERY POWLERED
BUBBLE BLOWER"..This Bubble
Blower puts out a million bubbles, lis
applicationistostudy thermals, (Great

tor hand launch thermal fying.)
£6.99 (TX res. add 8% sales tax)
Prices Subject to Change Witheat Natice.

Page 61



New Products

Winch Drums & Components
Jrom Basic Aircraft Technology
Basic Aircraft Technolopy (B AT ) offers
high quality, hieavy duty, fully machined
winch drutns and components. Thisal-
fows vou to taylor your wincl to your
growing nceds. Components can be
purchased to complete your winch or
upgrade it toa heavy I.Iut}:', long lasting,
state of the art winch. The selection of
our best “V” belt pulley drim is the way
togoto prevent backlashor tangles of the
line and to move inte more advanced
configurations without havingtochange
drums,

Both our sport drum and more efficient
“W* belt pulley drum fit the Ford long
shaft starter motors with 5 3/4" long
shafts. These motors were used on the
Fords up through the 1964, 289 cubic
inch engine. Ford tractors and even die-
sel engines used these motors. The cost
of a special 4 winding motor over the 2
winding motor 1s about twice, Prices
vary from vne source to another, New
parts arc still available to convert to 4
windings, motor and repair. For special
applications, starter motors can be ma-
chined out to put bearingsin place of the
bushings. But, the cxtra performance is
hard to justify theextra cost. Your money
is better spent in buying a B.A.T. Heavy
Duty winch uiit with the bearing sup-
port on the outer end of the shaft where
the Inad is greatest,

Reliability of the electrical control com-
ponents should be considered since a
run-away winch is a nightmare that gen-
erally destroys the plane. Unlike the
uperation of a carstarter, sailplane winch
flying requires numerous vn-off cycles
of the fool pedal to control the speed of
the winch motar or risk tearing the wings
off the planc. It is not the on eycle that is
the problem. Itis thearcing at the begin-
ning of the off cycle that welds or burns
thie foot pedal switch or more likely the
starter solenoid contacts, [f either sticks,
it is good-by airpiane,
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To reduce the likelihood of this happen

ing, BA.T, recommends using 2 sole-
noids in a seres circuit since both is far
less likely to stick at the same time. Tur-
ther, B.A.T. builds inboard test circuitsor
monitoring circuits ko indicate a stuck
solenid prior o launch. Chuality sole-
notds areused and then an additionalare
reducing eircuit is added to BAT.
winches that are sold completely as-
sembled. If the foat switch sticks closed
both solenoids will again remain ener-
gized and again run-away. The possibil-
ity of this happening is far less than stick-
ing a solenoid contact, because current
flow is much smaller in the oot switch
circuit,  However, the results are the
same. To reduce the probability of the
foot switch sticking, again B.AT. offersa
Pm[m:tiw cirenit. This cirewit also al-
lows other automatic protection circuits
such asautomatic shutdown forastalled
motor, run-away, over heating motors,
or even a low battery condition, The
latter bells and whistles are only offered
oo special request and on completed
BAT. winches,

The single motor mounting plate 1s ad-
equate for light thru medium winch fly-

ing. A carrying handlecanbeattached to
this plate using the pro-drilied taped hole.

Add the second motor mounting plate
withouter bearing support; it'ssta nedard
in our heavy duty winch units, This
provides support on both sides of the
winch drum and also attaching points to
the winch base. A carrying handle is
included, Either the single or the double
mounting plate winch unit has the s b
belt brake/anti-backlash system option
that matches our best “V*” belt pulley
drum. Theamount of braking / anti-back-
lash is adjustable to meet your flying
needs on BAT, systems.

The B.A.T, winch base is offered in 3/4
exterior plywood pre<drilled Lo fit our
winch unit and with 2 stake down holes.

Itis large cnough to hold alarge RV deep
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cycle battery and a control panel. It
comes finished or unfinished at hall the
price, Rubberanti-skid bumper legs are
also a recommended option as are hold
down stakes,

Cur better base s fabricated from square
tubing, welded and painted ready for
mounting the contral panel, winch uni,
and with a battery holder. This base
comes standard with 4 rubber ant-skid
bumper legs and holes for hold down
stakes, From our experience, this base
with a battery on it launches the heavier
saflplancs withoul movement but the
hinles are there for those in doubt,

Each additional item described above
adds cost to the winch, but all are worth
the money, Wedon't sell gimmicks - just
quality and satisfaction, Taylor your
winch to your needs and budget. BAT,
makes it possible to advance into the
state of the art winches,

For detailed information on Basic Air-
craft Technology winch drums, preci-
sion winch units, winch bases, control
panels, controls and indicators, control
packages, braided nylon winch line, an-
odized finish, and olther sailplane prod-
ucts, OR for help in determining what
set-up fits your needs, contact Bob
Harman, 10424 Golden Willow Dr.,
Sandy, Utah 84070; (801) 571-440H. M

B.A T winch wiit - $185

B.AT. companion mece to the wmch -
B.AT. s turn-d-rognid

a0l nsEH batioiy pack, Bid changor, Althon oclonaion,
Sorvm vaye, DS cond

JR RADIOS, RECEIVERS ETC...

X-347 Glldar Radio ......ocwiiines . 8425.75 | Micro Servo ., - -332.78
Max 4 FM Radio " 321 Wini Smu e 524,49
fax & FM Radio 41 WUEPD SBIVD oo 339.75
JA T-Channal Raceivar for 517 Hi-Speed Servo Ball Bearing ... 52529

X347, Max 5, MAx B oo $108.25 | 3021 Mini Coreless S8V0 wuuuwmne - 549,44

RECEIVER & TRANSMITTER MODULE 4021 14 Scale Hi-Torque Sarva 55001
- g Ee T p pRE TR O, LE135.68 | 4721 1/4 Scale Ultra Hi-Torque Soryo 852,43
Glidar Alrbarne Pack ... 511888 | BT SEIVO ..covriciminnrssnssssmsmrsrsssonians 531.68
Two 004 sarvos & acosssories. Deluxe walich hasnest. | Standard Switch ... & 523

SwitchiDeluxe Gald

~MID-COLUMBIA R/C
1-509-627-5224
et R, 4, Box U544, W, Michiand, WA 88352  JR Long Gimbal Sticks ....$10.31

" .h-lmm.rlmullimansu 21079
Aclive Antenne 72 Mhz ... 538,11
Trensmitler Caze/Single .. 541,38

WE CARRY THE COMPLETE LINE OF HOBBY DYNAMICS PRODUCTS & COVERINGS
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E-Z Vac

Wby Mike Stump
Cadillac, Michigan

The E-Z Vac vacuum bagging kit from
Acrospace Composite Products isanideal
system to makethe first stepinto vacuum
bag technology, With thiskitand acouple
of basic accessories you can be on your
way to building the current state of the
art sailplanes that are dominating the
mml:uc-t':t]un environment, This product
review will highlight the E-Z Vac kitand
also hopefully remove some of the mys

tery about this procedure,

After having read about vacuum bag-
ging for a couple of years and having a
chance to help bag the wings for my 2
meter and standard DUCKS in Troy
Lawicki's shop, | made the decision thal
this is a process | had to add to my
personal building arsenal. Besides the 40
mile drive to Troy's was a bil much just
for access Lo a building tool. Afer seeing
the F-7 Vac kit at the TOLEDC MODEL
SHOW, I decided this was the perfect

way to gel what [ needed tostart bagging,

onmy own. | had read several aticleson
salvaging refrigorator compressors and
building components around thom, but
right there, for S75.00 was everything [
needed to gel started,

The E-Z Vac kil consists of: a continu-
ons duty vlectric pump that is pre-sat to
pullapproximately 7" HG, 9 of 18" wide
bagging material, two 18" X 72" sheetsof
breather felt, the E-Z Valve, and 25" of
bag scaling tape. By the time you read
this the sealing tapa will probably have
been replaced by a nylon channel & rod
sealing system which should be a must
for anyone. This system is almost too
casy to use, leakproof, and is reusable.
From what [ understand the pricoon this
sealing systemn, whichis 22" wide, willbe
83.50 ca.

The additional items needed to ready
yourselves for bagging are: a thin lami-
natingepoxy ([ chose E-Z Lam, also from
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ACP ) and spreaders. (I purchased a pack
of 3 auto resin spreaders from Wal-Mart
tor 51.65.) [also purchased a E-H!ting and
additional 1/8" IDtubing toallow me to
run twa bags at once. For the second bag
lalso purchased anadditional E-Z Valve,
The E-Z Valve is placed through a small
hale near the seal in the bag and allows
foor the vacuum to be drawn through this
valve. This eliminates the need to build a
scal around the tube, a much easicr way
t::wtupyuurs}'ﬁtem.‘fuu may alkpwant
carbon fiber low for spar reinforcement
and 2-4 oz. fiberglass cloth for trailing
edges and servo bays if these items are
not supplied with what youare building
or you are scratch building.

The first sbep in vacuum bagging is o
prepare yourcores and sheeting. Allspar
systems, if any, should be in place and
the cores clean, | have climinated (he
step of gluing the edges of my sheeting
together, Make sure your sheeting edges
are straight, lay thum tightly together
and tape (on the outside only) together
with masking tape. This works for butt
splices as well asalong the grain. [Lhelps
to use sheeting well matched in thick-
ness although the differences can be
santded out later. Using your core beds as
a guide (if you are using full-size beds),
cut the sheoting to the general shape of
your wing panel with the sheeting 1/8-
1/4" too long chord-wise. You do not
want a lot of overhang as the bag under
a vacuum can crush the wood where it is
not supported, IT 15 IMPORTA NT AT
THIS STEP THAT THE SHEETING DI
MENSIONS ARE TO FINISHED SIZE
AND NOT TO CORE SIZE. BE ESPE-
CIALLY CAREFUL IF YOU ARE NOT
USING FULL SIZE CORE BEDS. Sixing
to tho core itself may not leave enough
sheeting for the rear portion of the airfoil.

Prepare any ather materials that may
go between the sheeting and the core, or
that may be used as a trailing edge rein-
forcement. | have been using 2-4oz. glass
cloth top and bottom on the TE which,

R/C Soaring Digest

Enel view of core imd beds, These beds are not full
size and T.E. twill extend past bed during bagging.
Cirre must be daken to make sure T.E. 15 stratght

fi5 NCHEM 15 .

——

after sancing, yieldsa very sharp, stiff, and
durable finished TE. ACP has a variety of
glass cloths plus some very interesting
carbon mats that should be great for trail-
ing edge reinforcement. If you are going to
reinforce thespar area with CF tow, now is
the time to prepare the tow for installation
Tten UP-06 in the ACT catalog is 12 wide
anidirectional CF cloth thal can be pur-
chased by the foot, Tent this inte 1.25-1.5"
strips and place over the spar area extend-
ing out past the aileron culoul. A 3 1,
section willdo 2 pairs of wings. Haveallof
your components ready to o before you
wet the sheeting with epoxy.

Clear an area to lay your sheeting on
while you apply the cpoxy, A glass table
topisideal for this. At thistime | amusing
an old table with a formica tup. Lay your
sheeting out core side up, If you are going
to be laying any glass or CF reinforcement
on this sheeting now is the lime to mark
these areas with a felt pen so you can
accurately place the material. TEreinforoe

December 1992

Bottone cove bed usad fo meagire

sheeting, Cut to apprapriate size

smaking suere W lenve pust enough
for connlete TE.

EZ-Vac system with small wing
panel. This bag had been heal
sealed art Nie end, | noter wese an
ester methad, the “Quick Lock

Bag Sel” from ALCP,

ment is almost a must and if you are
using servosin the wing you will want to
reinforce thetop sheet in the area of your
servio bay, Luse a4” X 4" picoe of 4 oz
glass cloth for this, CT mat or cloth wall
alsowork well for thispurpose, Theglass
cloth strip for TE reinforcement should
be from 1.5 - 3" wide, Tuse a single layer
for hand launch wings and place a layer
an bath the top and bottom sheet for
everything ulse,

With all components ready you can
now mix your epoxy and wet the sheet-
ing. Follow thuinstructions supplied with
the brand resins you are using for the
proper proportions. The E-Z Lam epoxy
system uses a 2 to 1 mix by volume, It is
agood jdea once you have a feel for how
much epoxy you need for a given job to
mix the whole quantity at one time, Lntil
that tine, mixapproximately anounceat
atmeas you're learning theropes. | have
found the average foam hand launch
wing and stab set to reguire about 1.5 -

Page 65



1.75 oz, My 2 meter DUCK (740 5q." wing
and stabs) neaded about 3.75 oz, of resin.
You will be surprised at how far these
laminatingepoxies will goasthoy aremuch
thinner than what you are used to working
with in general purpose epoxy.

Onee the resin is mixed pour beads on
the surface of all sheeting, Use the plastic
spreaders to spread the epoxy into a very
thin layer over the entire sheet. Work the
resinout toall edgesbut be careful not to let
any drip onto the sides as it will stick to the
bag. Once theentiresheet iscovered usethe
spreader to work any excess up and trans
fer it to another sheet or back to your mix-
ing container. If the sheeting looks wet
there is oo much resin on it, Mow s the
time to lay any TE or servo bay reinforce-
ment cloth on the sheeting. After it is in
place use a brush to lightly wet it ont with
resing don't over saturate it

If you are using CF tow Lo reinforce the
sparareastart with the bottom first. Lay the
core in the top bed with the bottom side
facing up. Lay the tow overthedesired area
and wet il oul with the resin, This will work
much easier if youcan get it tacked in place
at the root then work out toward the tip.
This will keep the tosw from bunching up.

Mow lay the bottom 5heul:i:15 i the bot-
tom cradle lining up the Leading Edges.
Carefully place the core onto the sheating
making sure that everything Hes in proper
position, Mow apply tlow {o top of core if il
is being used and place the top sheet in its
proper place, Atthis point, tape thetopand
bottom sheets together with some small
picces of masking tape to hold everything
in place.

At this poimt your bag(s) and pump
should be ready. You want to set thisupon
as flat an area as possible. Set the bottom
cradle on yourbench and lay the bag on the
cradle. If you are using breather felt around
the entire wing then lay some into the far
end. Insert the sheeted core and carcfully
align on the battom cradle. Once again the
Leading Edge is thebrest reference point for
alignment. Lay your breather felt around
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the wing if you are using it in this manner
and also in the area from the wing to the
valve, Place the top cradle over the wing
and make sure there are no wrinkles in the
bag material. Place some weight (1 use 4-5
bricks) on the top tradIutulc.eep everything
i line until the vacuum has been applied.
Mo seal the open end, attach the hose to
the valve, and plug in the pump,

Using the E-Z Yae pump you wiil hear
the sound of the motor change as the full 7°
of vacuum is applied. As this happens you
van also see the bag draw up tightly to the
wing, Listen closely around all seals forany
leaks and repair them now if you find any,
Onee you havea good vacuum on the wing
the weight can be removed if you want.
Leave the vacuum on the wing for the
whele cure time for the resin youare using,

e compoments of the E-2 Vac kit make
many of the above tasks much easier than
what even this same kil offered 6 months
agp. With the new nylon rod sealing sys-
tem it is extremely easy and fast to have a
leak proof, removable seal, The E-£ Valve
makesthe use of this type of sealing system
possible. T have bagged 4 sets of wings and
stabs and the valve has performed flaw-
lessly. The E-7 Vac pump is very quict ancd
15 designed for continuous duty operation,
If vou are sheeting balsa over white foam
this is tho perfect system.

My bags use the new nylon seal on the
open access end with the uther end perma-
nently sealed using a heat sealing tool, |
also discovered in my attic a wedding
present my wife and I had never used, a
DAISY SEAL-A-MEAL. this item can also
b used to seal the bags supplied with the
E-Z Vac.

I hope this has encouraged those of you
who were afraid as [ was of jumping into
this new technology to take the step for-
ward, This system will give you stronger,
straighter, and more durable flying sur-
faces fasterthan you ever thought possible,
A systern like the E-Z Vac will open doors
into high performance construction for the
average builder/flyer. ®
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EnR PRODUCTS
1120 WRICLEY WAY
MILPITAS, CA 95035
(408) WINGS 51
Phonea us or

write for
our catalog.

The ROLLS ROYCE of R/C Soaring

SIYNERGY 91
Thermal - F3B

£595.00

Features: High performance & strength; easy flving » Molded composite

hollow cove wings, stabs and rudder » Color coat molded into fiberglass;
no painting required! + Complete kit - quick building time!

MNOVA
SLOPE RACER

EVOLLUTION

/N

H205.00

2 METER THEHRMAL

SYNERGY 11

FaB

e SE C]
N\ II"-"?h-_.lJ

,J; | '.'\ flrill"l.
EG60.00 H795.00

SO
CROSS COUNTRY

Thank you for your support and patence
throughout the year. My new workshop is
now apen and T can onee again accepl your
orders & requests] The current catalog lists
the fuselages you see here; each can be
constructed for either slope or thermal,

Viking Models, U.S.A.

Jerry G, Slates

2 Broudmoor Way
Wylie, TX 75008-7203
U.B.A

(214) 442-3910
FAX (214) 442-5258

Shipping oosts within continental LLSA. Pororders to aréas cutside, please call or wiite. Please
aded 53,50 for OO0 ereders. Mormal shipping via U5 Prices subjct 1o change without notice,

High Quality Fiberglass
Fuselages & Vacuum Forming

Pleass aend the fuselage(s) selected:
0O STILETTO {plug-in wing) 865,00 |
M w/ KEVLAR reinforcament 375,00 l
O STILETTOH {bolt-om wing) 565,00
M1 w/ KEVLAR reinforcoment  $75.00 |
0 SPECIAL EDITION ss0.00 |
O ODEN $45.00 |
0w/ KEOIVLAR reinforcement  $75.00 |
O BEAVEM 3m 70,00 |
M w/ KEVLAR reinforcement  $80.00
Total Above |
TX res. add 7.25 % state tax |
S & I - 5104K) each |
| enclose a check ar M., for:
M Please send frea catalog w/mare details, |

Mame

2 l
H [
I

Address

December 1982

Page 67



Hook a Better Tow!
by John Lightfoot
Editor of the Southern Searing Clib
newsletter, Soutlenster
Rondebosch East, South Alrica

Everyone checks the Centre of Gravity
position on his model before flying ik for
the first time — al least | hope they dol
Models not subjected to this check are
liable to have a very short and undistin-
guished carcer, unless someone was dead
lucky! Most people even check that the
(0 s sH1 where it shonild be from time to
time — repairs have bean known to alber
its position to the point where the model
becomes unflyable,

But how many of you check the Tow
Hook Position?  In many cases, particu-
larly in "trainers”, the towhook position
is fixed and there’'s nothing that can be
done about it — it's epoxied to the main
fusclage former and that's that! In other
casps iFs put in where the plan sugrests
and there it stays. Bul some Kits have an
adjustahle hook and many early gliders
had two oreven three hooks! — why?

Mexttime oul on your flying field, have
a look at the different ways in which
different models climb on the line, Some
seom Lo tear up the sky almost vertically
and finish at a lovely height, promising a
good long flight. Others seem to travel
more towards the turnabout than up-
wards, dropping the line at little over half
the height of the former example, fighting
for every metre of height,

Well, that's exactly what theyaredoing
— fighting for height — being pulled
inexorahly downward by the very line
which is supposed to be launching them
skywards!

The difference lies in the towhook posi-
tion!

The ideal situation 18 where the madel
will climb straight up with no elevator
applied at all (f.e. "acrodynamically
clean”} except for a quick pull a second
after launching, as soon as the model has
flying speed, to get it standing on its tail.
Any model which has (o be Mown up the
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line with the el-
evator stick held
back is flying in-
efficiently and s0
wasting hcight!
The first requirement is
an adjustable hook, and
it would be hard to find a cheaper or sim-
pler version than can be made with a mini-
mumn of effort from a cuphoak (the straight
variety), obtainable from almaost any hard-
ware store. There are soveral sizes avail-
able, but thetwo ] find most useful are 2,5
mm diameter / ) mm long for most moad-
els and a slightly heavier one tor bigger
modcls, 30 mm diameter /35 num long:

First cut off the angle as shown by the
dotted line, and then make a new bend
about 6 mm below the flange. That's the
hook, but it needs a suitable mounting in
the model — all that it takes is a piece of &
mm ply (or similar) glued into the bottom
of the fuselage, preferably all the way from
one side to the other so that the load is
spread o the longerons and so to the fuse-
lape sides.

Drrill several holes along the centre line,
about & mm apart and screw the hook into
the ome closest to the pusition shown on
your plan or about 10 mm ahead of the CG
position. Tow your madel up and see what
elevator is needed to make it climb steeply.
Mo the hook back s mim ata time until the
model becomes unstable om the line, Plac-
ing the hook one position forward from the
unstable position will give the optimum
climbing ability.

However — as with all finely-tuned in-
struments, it becomes more sensitive to
contral input! Recently, [found my Sagitta
puing every direction except straight up—
I was wondering who had stood on it oy
kicked the trim lover on the transmiatter , .
trim? . . . what was the lever doing down
there? 1 had last flown a different model
whichrequired more “up” trimand Thadn’t
reset it! My maodel was trimmed so closely
for the climb that just half the movement of
the trim lever had put it into the unstable
flying region. With the trim back whero it
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belonged, launches were as stable and
straight as ever.

Whatever model you build, never in-
stallanimmovabletowhook! Thechances
of your hitting vxactly the right position
are very slim indeed. Throw away the
“one position” type and install a piece of
wood and a modified cuphook,

The towhook is not just a necessary
appendage on which to hang the ‘chute
before launching — it 15 as sensitive to

adjustmont as any flying surface and
needs to be trimmed to find the position
which gives best performance.

A word of warning however — as
related above, a finely-tuned towhook
will turn and bite you if you treat it
casually! The slightly forward position
may not give quite the height but it is
muach more stable, Choose the sensitiv-
ity to suit your ability,

~-=00000---

Sailplane Flying Accessories

Far orders over $20 add $5
OH residents odd 5.5% sabes 1oy

Fabrica, Inc,, P.0. Box 30032, Oncinnati, OH, 45230
¥ Shipping & Honding: For orders under S20 dd 52

High Start, $td. 5/16" 0.D. Tubin 59095 | Our Standard Hi e
High Start. Hyy. Outy 318" 0.0, Tubing 79.95 2 ur Standurd High St
High Starl Tubing 516" 0.0. x 100 #1  39.95 | « Latex tublng - 100 ft, 5/16

High Start Tubing 3/8° 0.0 x 100 ft 5595 | 0.0.1/6 wall

High Start Reel 995 [+ 4001t of nylon line

Ratriever Line (73 Ib lest, 2.000 1) 1695 | * High strength tube swival
Winch Ling {170 Ib test, 2,500 ft) 26,95 | * High quality cord resl

Line Swivels (2) {200 It) 3551 URIUAYIE dbiie i
Line Swivels (2) (300 Ib] 495 | | gj’;ﬂ‘d:‘“rm . 7]\
Tow Links (4) 601 o sigal 51;:& ¥
12" a. Parachute 795

18" Dia. Parachute 12.95 =y

[/f

B E 424,95 + 54.05 sa;ﬁ\

|
M ﬁ =) Okla. res, add 7.5%
L
MCV
lmn o)L
! Tulsa, OK 74137
\ |dem-s

18) 481-5855
y % (918) 481

Instructional Videos on Sallplane Construction:
# Fulcon 880 # Falcon 600 @ Legend ¢ Mariah 2M 4 Spirit 2M (10/92)
+ Duck STD/2M (11/92) # Gargoyle 77?2
# Launching Equipment & Techniques covers hand-tow, high-start
‘and electrle winches and setrivvirs, Shows tow-hook type and placement.
\._\ Special Events: 4 Visalia '92  An Evening with Selig & Donovan /
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Bristol Virginia

Soaring Meet
oy Ashloy Davis
Travelers Rest, South Carolina

Summertime in the BLUERIDGE
mountains might be one of the pret-
tiest things you'll ever sce. The 3
hour drive from Greenville 5.0 to
Bristol was a real pleasure. Then, to
spend the weekend in the rolling
hills of Virginia/Tennessee with
such hospitable company was an
added bonus,

The town of Bristol lies on the
border between Tennessee and Vir-
ginia and, just northwest of bown
nestled between high rolling hills,
the BRISTOL R.C. club maintains a
1L mowed flying field complete
with shelter - real nice,

My intent 15 not so much to docu-
imeenk the contest, but Lo draw atten-
tion to this wonderful site and give
recognition to the organizers - the
BERMNARDSLEONARD (Senjorand
[unior, that is). They staged a well
runand very pleasant conlesl, draw-
ing people from 5.0, N.C, Tennes-
see and Virginia. Try not to miss
their next meet if possible. They are
great hosts and real scrappy com-
petitors.

Conditions were ideal all week-
end. This is not to say the sky was
clear and thermals boomed but
plenty ofchallenging conditions kepl
places movingaround. Thecold front
that promised to move through Fri-
day stalled and didn't move in until
after the final round Sunday, but
provided a broad range of condi-
tions to cope with, Light rain and
drizzle Saturday kept everyone un-
der the tents until noon when the
decision to proceed was unani-
mously accepted. This must be what
the British endure all the time. Lift
was available even in the drizzle,
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but a gowdd sink rate and smooth Aying
made for the best times. Many max flight
times wore turned. Three flights for 15
minutes with no single flight over 7 min-
utes was the task for both rounds on
Saturday,

Sunday dawned dry but with heavy
overcast and il no moereabundant than
the previousday. Unpredictable ground
winds made landings very difficult at
times, Tasks were standard 8§ minute
duration with L4 landing task.

Floater type glidersdominated the light
conditions but the aileron equiped ma-
chines handled the landing conditions
better. Plancs that could hangout/
hangup/hangin stood the best chance of
finding encugh lift 0 max with more
thin a few flights being saved while set-
ting up for early landings - the main
rinway was the best source of lift under
the overcast sky. Winds remained mod-
erate all weekend so penetration was
neveran issue but theability tosearch far
and fast was. With the newaest gliders
burning up the workhenches coming
from ‘out-West’, it remains 1o be seen if
they are as effective in the East Coast
conditions, oris there stilla generation of
light, fast (read clean) machines yet to be
developed? Let's see what happens. B

WINDSPIEL MODELS
Importers of Fine R/C Scale Sailplanes

Wing Span: ‘m ‘

Langth 45"
Aspect Rutio: 18.9
.dehtln E "'rmﬂ--
Airfoll:  E£303 -374

SALT@ ‘H:lbl
23M - E.B M
by

Fiber Glas Fliigel Unlimited

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

P.O. Box 2121, Coeur d'Alene, ID 83816 = PH/FAX (208) 667-2276

Model Design Program ., $50

= Plot airfmls up to i inch chard

* Plot ribs for wing up to 40 in chord

* Tranzitions [rom one airfoll Lo
anothar nver 2 wing panal

Plot. plun for wings and tail

Plot up to 9 spars in wings

Alter camber and thicknoss

Plot circles, and ellipses

Entor coordinatos

Supporls moest popular dot matrx
and HFP Laserjot printers

Airfoil Plot Program .. $356

This is » simplified version for mrforl

platting and foam core templates

Airfoil Libraries %15 each

The programs come with 43 mrlols

Labrares of additional airfoilz are

available Send SASE for more

information or call (815) 455-6430

ufter T FM central timea.

Chueck Anderson, P.O. Box 306

2 8 B 8 B B

ght

lent ﬂi

or model
scilplane and
| electric flight

enthusms#s Caters
1r'cr the beginner to
the expert,
Inspirational and
informative.

Argus Specialist Publications
Britain's inu&ing F{Ibti!hﬁr aof
mnduﬂing magEzinas.

US Agent. Wise Crwl
Publications (R/C3.0),
4314 West 238th Strest,
|| Tenonce CA #0505

Fublished Alternate Manihly by

SUBSCRIPTION PRICE 535

Tullahoma, TN 37388

\Y /

Tel: 310375 6258
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L1F7

Wharton, New Jersey 07885
(2011 366-2525 Day
FAX (201) 366-0549

~.with Ed Slegers
Rt 15

LY

Arcus

At the KRC mest (Novembez, 1992 RCSD),
the plane represented the most was the Arcus
by Robbe. | think 1 saw about four, all of
which flew very well. In fact, they flew so
well that Kobbe, who had a display at the
KRC meet, sold all they brought with hem,
plus some, ina very short period of Hme

& eonple of years ago | had cne that | had
purchased from Carl’s Hobby Center in
Randolph, M| {201-366-1300), but | sold it to
Stan of NorthEast Sailplanes. Ever since then
I've been sorry that Ldid, (Joln Geldman, the
owner of Carl's Center, 15 an avid soaring
enthusiast, [ youare ever in the north Jersey
area, stop in tosee his fine selechon of prod-
ucks for the clectric and saifplane enthusiast
1t is his Arcus that 18 pichured in this ardcle )

The Arcusisatwo meter high performance
electricsailplane. [tis not athermal plane like
the Faleon 350E, although it will thermal in
streng lift, Norisitan F3E type planclike the
Surprise. The Arcus is just a good, strong,
and fun electric salplane,

Thekitis very complete, and for themoney
{about S140.00), an exceptional buy. The
luselage is of a molded plashe which is ex-
tremely strong, The wings are pre-sheeted
withbalsa, The staband rudder are balsaand
pre=sheetod so that there is very litte work to
finishing them, Theleading edge of the wing
i also pre-shaped and there's abag fll of all
the necessary hardware, The step-by-step
imstruction book {in English) and the two
sheets of plans to aid in construclion are
excallent.

[ won't go into a step-by-step construction
article because the instructon bonklet and
plans cover that very well. But [ will go over
i few things that | changed from the instre-
tioms that came in the kit. The instrochons
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show one servi b operate both ailerons. |1
wanted to try spoilerons and also be able to
adjust for diffevential, 0] used a servo in each
wing pancl. Just be careful and don't cut into
thespar tomount theservosif youdeade touse
pwo servos. o mount the servos, | ordered
Serve Mounhing Kit #8156 from Robbe. They
worked very well and scemed 1o be made for
the Arcus.

The stab and rudder need very little work,
bt b keep the weipht down, | e1at same hales
in them. The fuselage needs very little work,
The hardest partis to cut the nose off. Remem-
Bier, this was orlginally a glider to be converted
intoelectric. The easiestand most accurate way
ki thisis toorder Frrewall B7775 from Roblbe.
Just keep cutting the nose off, a little at a hme,
until the firewall fits smugly in place, and then
epoxy it permanently to the fuselage. Theonly
part of constriction that iz difficull and takesa
lot of time is the installation of the pushrods. 1
you don'tget them exactly right they will bind.

The instrinctons cxplain the construction for
both the 7-cell and 10-cell versions. | would
suggest following the 10-cell instruchions even
though you may want to fly on7-cell. Thisway
you can [y on 7 cells and, at a later date,
progress to 10. My first Arcus, and the vne
pictured arc powered by a Keller 35/5on 7 cells
and the performanceis excellent. My latestone,
that s pot quite done, will be po wered by a HP
320,/4 10=cell metor which make this one very
hot plane. (Inan experiment to see what it was
like ta nrder planes from Europe, [ ordered an
Arcus from Cliders of Nottngham in England
(RCSD, August, 1992), which arrived quickly
and ny good shape.)

The Arcus may not be the lightest or the
fastest, but it makes a fine entry level high
performance electric sailplane,

Good Flying! B
R/C Soaring Digest
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A No-Compromise Competition 2 Meter
from Agnew Model Products!

Banshee iz a clean, stable 2M
design capable of excelling in all
conditions, Uses the E3RT far
excellent dead air parformance
complimented by the ability o
carry ballast in heavy winds
Banshee is a very forgiving
design cqually at heme in the
hards of the intermediabe or
advanced soaring pilot,

Kit Features - Freshected
wings w/ palyledral pressed
into each panel, pro-shecied
stabs, high quality fiberplacs
fuse & canepy, nll hardware,
detanbiod building and flving
instructions, roof rib pre-glued,

BANSHEE

LSF NATS WINNER!

15t Mace 2-Meter, 1st Place Standard
3rd Mace Unlimited, Best Overall Perlormance

i Point Score Any Class
Highest l'oin _ Y zoum launching, B0% complete
Kit; $27500 + 512.50 S&H out o b

Agnew Model Produets, 166C Springwood Cirele, Longwand, FL 32750; (407) 260-6223

9732 ave Squires” rods lor

afleroms and Aaps pre-cut, robust

NOW
THERE'S
A CHOICE.

SPURT FLYERS

BO0-745-3587 4145 Travis, Suite 202
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Model 20 Retrieval System
"A bold new concept that eliminates tangled and twisted lines
and puts an end to chasing that chute!!”

Operates w/high-
starl or winch
Requires light
weight 2V
battery; winch
sovree, O

2 foot activated
ievers facilitate solo
opcration; no line
finger contact
Works with all
eajlplanes from
Gentle Ladies to
Hans Muecllers!

$319.00 Plus Ship. (CA res add 8.25% tax)
Complete with Retrieval Ling, Untwisting Device, Battery Hook-up Leads,
[nstructional Video and 30 day, money back satisfaction guarantee!

What others are saying about this retriever..,

“hie 1992, Treve in e NWSS, we used the Madel 20 at several contests plivs onr
hig taurnament. It is an casy-operating most reliable system and the
“untndster” avaids a very kinotly profilem,”
Harley Michaelis, LSF 023

“We se the Model 20 for all our serious flying days and wander how we eper
did without one in the past, Itis to hnmrﬁflrg and retrigning, what the
computer mdio fs to glider flying.”
Frank Strommer, Long Island Silent Flyers, NY

“The VMC retricver {5 an innovative design that's casy to use, simple to
maiitain and, best of all, vesulls fn what we all want most: more flyying time.”
Mark Triebes, South Bay Soaring Soclety, CA

A few innovations that have made my forty years of modeling more enfoyable
amd easier wre plastic covering, CA glue, conprter vadios and now, the VMC
Maodel 20 Retriever, The VMC Retriever is a well cugineered and constructed
prece of equipment, aitd | have found the follow-up service o be gxcelfent!”

Ed 8legers, "LifL Off" colummn, R/C Soaring Digest

Undecided? Mease send 510 for a demo viden refundabile
on system purchase!

P :
e yMC Flight, 18971 Fernbrook Ct., Sarataga, CA 95070
To Order Toll Free: (800) 225-0364; Tech Support: (408) ¥73-3333

[RUALITY RETIIEVAL SYETEMS
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L—,_ﬂ_ WlgeSoair/PC-Soar

Sailplane Performance Analysis Programs for
the Macintosh and PC compatible computers.

Features: Polars Included:
« Improvad ofline documerntation, E193, E205, E214, F342,
. HG‘H Pl::ﬁsﬁndﬂnvgrrlzlws airfioil pglaé datat FXG60-100, FXE60-126.

se polars and salplancs provided or enter own,. w02 5 A
Multiple Raynoids hﬁ?mha:s an Airloil Polars: Sﬁi?a L5, 83a21
English / Mctnc&n;%L.Jﬂ, Cvl:apabilit}r Y o
Plots sink rate-& L7 drag  versus Tiying speed, . .
Owerlay plots Ed'gmﬂparé}aiwrail parfarmance Sallplanes I_F'lGll..ldEd.
Calculates standard design patameters such as+  Falcon8B0, Prodigy,
areas, aspec! ralios, aerodynamic centers, Sagitta 600, Sagilta 900,
average chords, tail vollmes, instability factors Sagitta XC
equivalen dihedral, recommended C.G. limits
and maore i

- 8 B m B &

MaxSoar Price; $548.85 Bt Pﬁ-Suar Price: %39.95

racammantan ard Myaeard Warsion 133 & osquifeds T GG EGM, VEA o Hercubis Graphics Adapeer, Moscdhiame
: Gt s ':J‘.ﬂ;‘r =4, Graphss Campabible Printer ar Priater

s A « Enried . Plasas speoity lloppy disk size and densily,

I*:‘xpéﬁnaq-ni'ri;uil Polar and Sailplane Design
« Libraries for MaxSoar and PC-Soar!

Sallplane Desigrﬁllhrar;’,-_ includes 34 popular aﬁiipéagé designs of varlous types
Airfoll Polar Libraryincludes aver 225 wind tunnel and thecretical palars from
MTH, ScarTech, Althaus volume 1, Althaus volume 2 and Princaton

" Price: $29.95Eachor *
“Get both libraries for 820.95 by .
ordering with MaxSoar or PC-Soar. -

MaxScar of PCS0ar we equred o

Also Available From LJM Associates:

Laser Cut Alrfoll Templates for precise wing seclions willt foam or bulltup
eonstruction. Now available in one and two piece styles with heat resistant Teflon™
surfaces. Prices as low as $35.00

Airfoll Plotting Service starting at $5.00 for as many as 4 chord sizes. Special
features available,
To grder Max&oar temn, nand To ordor PC-Soai ilems, Laser

price plus 32005 & H bo: Templates and Alrlall Plots, said
prioe plus SL00 %5 & | 12

LIM ASSOCIATES L.IM ASEOCIATES
G Jonn Fichanses
B2 WATAN0 Femway 0

o Lee Muriay
1300 M. Bay Fdge Road
Waakesha, W1 3180 Agghaton, Wi 549152034

[ana} B2 24T {414] 7319248
altor 5:30 pm. weekday's

MaxSoar V2.0 Reguirements: A PERar Va0 Requirements: _
Aopte Matintsh with teo disks ae & hard dizk S ERE PCURT, AT, PR3 o Comygakiby Compurde, Flippy Diive,
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SATURN 2.9T

FOR PERFORMANCE OUT OF THIS WORLD
Designed by LAYNE / URWYLER

SPECIFICATIONS:
Wing Spam: 113"
Wing Area: 938 sq. in,
Airfoil: HQ 2.0¢9 - 2.0/8
Weight 65 - 72 oz.
Wing Loading:  10.0 - 1.0 0z./5q. 11,
O ) e “H.H\\

® . Special Introductory Offer: $199.00
Plus §15.00 Shipping & Hundling
Continental U.S.A. [CA res. add 7.26 % tax)
Offer vaild thru December 31, 1962

FEATURES:
* High quality, light weight, ppoxy/plass/keviar fusclage with solid wire
pushred tubes pre-installed

* Precision cut white foam cores with pre-installed spar for use with ultra
stromgs /4" X 36" T6 aluminum alley wing rod; Obechi wing skin

* Strong, ultra light, easy building T-tail featuring Layne/Urwyler carbon
fiber bellerank assembly and molded glass stabilizer mount

LAYNE / URWYLER, 1808 Applegate Dr., Modesto, CA 95350
{209) 529-8457




