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A Note of Apology!

Wes, the Movember issue ot BECAD took
much longer than it shoald have
aFrwing i your hands Cur .;upu]l_'u-
gies!l! Unfortunately, the isswe was
"ll:'.'|:||:_1-.:-r:|1'i|}' lost” and did not arrive
until lurkey eve We shuffed enve-
lupes on Thanksgiving Day, and were
-:hflc' to rl{'Ii'L'nz-rklﬂl;jvqej issEe '.-:.}ﬂuu poat
office Priday moming. Whew.. We
would prefer not to do that. again. So,
the new cul-all date for material and
ad submisaion has been changed to the
first of the month; it ueed o be the
fifth. This should give us a few davs
buffer sliould =ome sort of an emer-
mency arise, again. Cur thanks (o each
al you for your patience.

Sometimes, folks do or say seoethin
that really make our day, and sith .:ﬁ
that was going onin the month of
November, we wanted to =av s special
thanks 1o

Tammy al JADO-Bryvant, Tennessen
mise Barter, California
Ron Scharck, California
Steve Savoie, Mpine
Members af the DovmBast Soaring Cleb
Seve Himdieris, The Bindworks, rean
faul [koma, USP, California
Ben Matsumoto, Californda
Fobin Lehman, Mew York
Bill & Gunny Kuhlman, B=, Washington
Dr. Paul Clark, Japan
D, Amiedl Elein, { 5-|:r|:||..1r|_:.'
Walter Gerten, Germany
Frai Le Clerc 4. Wistnnsin
[t woell, swom, Fran?)
Aot thas wril‘i:nt:. wr have already
I:Ith.'u.n receevin |n|:'.i.rr regarding, -
Line or Snail Mail ™ While we ﬁ-: ot
expoct b be able to tell you the resulls
uof thes 2 part question bor awhile,
thanks o bo ﬂmsu who have alvead y
responded, and special thanks bo Ehose
of you that have written detailed lethers
or nodes! Ore commuon -:||1:||1:I!i4:-n
addressad by several is, "How can one
relax ina "tavoride” CARY rhair or read
in bed, with & computer at arm’s
length? Good question, indeed:
Ha MNew Yearl
Jerry & Judy Slates
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| with winzlets, bullt
kit by Juhn Copeland

S

Bordertown, Australia
_ Scale Thermal
Hand Launch Soaring Competition
Event in November 5th 1995
D‘ﬂ.“.ﬂ.ﬂi Texas. by Barli '~|I||..-|||~.~ .

I-.l"'\-'||"I::I'| B, 1./ 5th scale
miodel |'\l'.' Sl .|||-"'|'|.||'_
winner I.I|._ imlagze
Class at Bordertown

Book Review
“"RC Soaring...

A Laughing Matter”
ed by Jim Ty
i §

|
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Sunset Beach at
Watsonville, California.
Kids & big kids.
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Product Review
Aerospace Composite Products
Anto Vac Vacuum Unit

Wl".l_. it"s becn orver bBero
viears sinoe | started
using ACT's ALITO VAL
VACLIAI LT ._'|1|,1[ fioel
guanlibiesd |'-1'|*'||,|-'-"| [T
'-:'1'1111|_‘-r‘-|‘ on |"|l." |.I:'I|I'.:-'
and relinbility of e widl
This self-contained

VACLADY P and
reservolr winit eomes attached toa light Touse this unit, all ene has to do is o
welght base. The adjustable vacoum attach the vacuum hose [provided]
awitch is mounted directly to the bebwieen lhe peservair Ftting and the

reservoir and has a workable range of  bag, that's 1L Just plug st in and walk
47t 20 af vacaum which is easily away. [ have used this unit tor at least
meitdd from the 0-30" vacooum gage. ) separate bagrings with no prob
Ihere is no on/off switch on the urut. lems. The |.|-m|:'1'| SSOT MCAOT 15 Vory
s0 i starks 1p as soom as it's pluggmed quict and, since i¥'s not fitted with a
in. When [ first saw the size of the start cepasitor, it doesn's dim the lights
vacum pump, | was concernad that like the 1/2 HP motor that powWenes
this thing would take forever to puall the old unit [ built,. The unit i= not
down & bag; no drue. Im Fact, 1 ':-n'-I-.'r.-'. affected biw heat or cold: the vaciitiim
bag thal pullh down al a slower rate range never drifts. My unit sils 3 feat
th "l' fast. This ool timae bo woork irom the Basement wood stove and is
evervihing out if Fm bagging by exposed o W) degres leat when | start
priysall bageing Cnee vacaum is drwn
January 1006 Page 7



duwen, the bas is ]_'I|al_'l_'1:| im am electric
blanket and the wood stove is allowed
b i doram. Twor days later, the
bazement i= 40 de and o 15 the
vacumm unit, with no drift in the
wpcuarm setting,

This unit and its fittings have remained
Hzht without any leaks, even athera 3
feaod fall off the work bench. [ was
imittally coneermed akbout the strength
and EE[jH.]Jil.H}' ol thee plastic vacuum
T nipple on fop of the reserair, but
e dlivter | have had no problem with i,
even after the fall, The only negative
comment | have is with the vacuwm
hose. Twould have preferred a longer
length of hose with a slightly Lazper
diameter so that it can be quickly

attached to the bag. | purchased 15 feel
wf 214" clear aquarium hose for my
unit =o that Eh-EP'U'I'I'l. s rermndatel
located away from the work, and mess.

This unit ls well designed and ve
reliable. I quict, maintenance i'-rr"!-r.:&,
docsn't take up much s cand hasa
nsahle range for bath white and color
foam bageing. The price is well worth
the rellabulity of this unit: just consider
the tme and materials lost from an
vinreliable vacoom unit, [Fs a Eup-d
imvastment tor a model] builder.
Acrvgpaee Compnosite Products
142180 Doohinle D, San Learsdro, CA WS77
1 Aik-211 2&52-'.510-332-2!?12

Jer's
Workbench

_Ir'rr_l,r Slates

0, Bo 2108

Yivlie, TX 7062106
(2140 4423010

Spyder Foam
1 recently completed another open
class, thermal glider. Using one of the
Stilelto Ius-elagua. e weiniar root was
o ified Lo (it a SA037 airfoil. The
copss [oF 4 LTi]:!l-r_' |:il]:|'|.": wing, stahilizors,
and rudder were cut from Spyder
roam.

Spvder Foam is a bs more dense than
either the white, gray. pink or blue
toam that | have used in the pasl.
Huowever, it cuts easily, jusl like all e
other flavors do. The G7037 cores swens
soomee 0f thie best work 1 have done; the
trailing cdges at each seclaon were
clean and sharp. The inner panels of
the wing were cul, Lo accuinmodate &
il depth spar, using a bandsaw. The
cul was chean; it was almaost like
cutting b sedt wood.

The Wang was bagilt weith a 23" full-
-iei(lh apar; a 1x36 * strip of 007"
carton was added to the top and
buttom of the spar, and for the wing
skirs, There are three layers of 1.4 oe.
i‘iht'r_gln&- cloth; one layer was cuf on
the bigs, The wings were then vacuum
bagged; 1was pleased with the results,
Using a single layer of 1.4 oz fiberglass
rlath fior the sta®ilizer and rudder, they

Page 8

were then varoum bagzed, too,

The finished madel, which az vel has
s e, bhas a 1107 wing span; the
wing loading is 10 oz, /=, I, The test
maexti] has notb been painled, and will
b= test flovern, Eirst, LD iL (ies weell, trim
will be added; it may require a
modificaton or two. If 1 decide to
build anothar dowen the road, [ wAll
paint it, Bul will iry o hold the widighe
dosn Lo 11 oz sy, i

Cine l.'ll|:'|.l£r1]|.:i|13 that | did om this
madel. which is a bBit out of the norm.,
that may be of inforest, was the '|1,i|1_'y'n-,
techiague used on the fla ailerons,
arid der. Tor i,.'w.rsl. I hiave u=ed
1a.|.'r|:- hiT.EI"': i al my g’li:_']eq's_ Ruil

every omoe in awhile, a tape hinge jus
weon'E sty whera it helongs. 1 have
found that they have (o be replaced
frovm Hmie b limie,. Having just
completod a power model, Uwere were
a bunch of h?ﬁﬂs ]a'!.fjn.;;} around on the
workbench. kg, “Why not?™ 1
installed a set of “Radio South” hinges.
These hinges are thin plastic, con-
shrucled with a special paper skin om
each side. .

[ made the modificasion by making a
canall cut jus: under the glazs skin of
the wing. Lising a #11 Xacto knife, thee
hinge was inserted; a drop of CA was
adaed. (Lise the kind that won't altack
ﬂll-:' f-:l.'lzll:al1 Oy El'he A will -.-.--.qhk
alomg thie specia TS o Lhe
plasﬁc hjngrz maa:ﬁ.mlph:ltd, [ sLill
added Lape i oeder o seal the gap
alomg Uhe inge line,

I forand this hingge very flexitle, and the
R/C Soaring Digest

flaps can be dropped as far as they
need o be,

Spar Design
The fedfowing cortribution on spar desd
T weitren by [im Skirner of Califierii.
Ting 15 an Aeroapace egimcer.
“Properly made sraphite/ epox
|:L1:'r'|pP1.Em|Ee :l'r'IH.LEFI}IMHP!'L!'n'L'- f:l.]:-':'-:'l et
LIJI.'I'lF':I'I:HHi'::l:I'I. :il:nm_gl:h - bt B o 90E
as much as thedr bensile strength. 'm
an atr\-:ml:l.:ln.*-e'nﬁimw'r. I have die
Higr.-ud waveral Era]'.-hih." antenna dishes
ared truss stractures that are niow in
prt that would have tallen apart if
graphite had no compressive sirength.
“Will you please print some sort of &
retraction soon abowl Tony's mis-
Fu:iﬂcd spar designs (RCSD, Ociober
Qo) aa is weaker in comprassion
than temsion. A balsa spar will fail on
the top whether it buckles or not
Where it needs carbon reinforcement is
on the bop, not the botbom where Tony
sugzests. Some new guy in our club
enight read that article and carefully
lE_h.ﬂ: gorre T carkon ufripu o iz
Vanderer 1 bottoms, and then think
B con sdivmid om thie pﬁ.‘]nl o his First
winch lsunch. That carbom on the
basttomn weill dix him wery little good.,
"There is nothing at all wrong with
yoaar gnwn spar design, althowgh |
wionld have done it a little differently.
“I recently crashed my 117" Priem, and
did a strechural test on the remains of
the wings. At about 500 in. Ib. bending
mometl, the top obechi sking filed,
buckling inward, and at &0 in. b, the
spar F.':nE*d in 1'II.I1'I"i.‘|:!¢1'I]'II'|."'l:FiI'|I'I. The
aphite/epooy reinforcement, the
E:l:l!ﬁ shisar w.:'[':s\. and the snoft halsa
spar were all crushed om the topside
niear where the joimer rod ended,
Mothing came ungluwed or backled. [
thiz spar had been harder balsa, it

January 1986

fircie Soweth hivpes irstmlled.
Flimge lime taped £ senl the gop.

would havee doree boetter. 60 in. Ib. i=n't
very good, but my hardest zoom
laanches never broke those wings.” Wl
Thanks, Jim, Indeed, we agree that the
spar design discussed in Lhe 10,95
issne wias never intended for zoom or
edal-lo-the-melal launches, As batt
Jewaiw:mnled ot in the December
issie, “Wlen you talk o anyone ahouat
55!.’4]‘ li-Eﬁi.'t.‘;,"l, there are fmiany dlifferemnt
ideas o hoe it shald Be dome. There
are a million different winys o baatld a
Epar that wom't break in g model \'.'i,ng,
and over the YLATS, ST maixdeler has
probably tried most of them.., The
guestion should be, “How do we build
a wing with the best performance
el
Readers, Matt and Jim have addressed
what modelers need te think aboat:
the materinls you are using and
acceptad design standards. If vou have
any questions aboul spar design, we'd
like to hear from vou. ED. W

G,
| !
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“Model Expo”

This past September, the model-
LK |.|l|1'.|1':||:|'ir:.-' nf ".-{1_':n|:]"_|:-: Came
bogether to promote the hobb /£
sport of Aying model airplanes of
all r_'.'_||"l"= The objective of our
Maodel Expo® was b demon
strabe that Hyving model airplancs
15 &n .i”-\..-ll.‘l..i-l:llv, wiirth l.th:-, and
educational cutlet tor all ages
Representatives from several
Memphis area clubs, including
control line, fixed wing B/C
prowerr, RC helicoptes, and BC
sailplancs were o hamd e meet
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and talk with the public. A
centrally locabed, cily avwned
park was chosen for the site due
b ik norrnal high pubdic use.

The event served as an QT
luntby bor clubs reprosentatives
ke talk aboul their particular
._1r.J:'L~.'r of the sport, provide
infermmabiom st FIi."i'lE =ites,
clues and other associafed
information geared o the entry
Irvel enthusias:.

Both parlicipants and spoctators
gained something, whether it
was valuable information, &

moscid timve, oF a [ree .I'.itl'.'.'l'.l hand-launch

i!,|:|:|EI'l.']|.'II'|ﬂ led b_'L- e local loblby -1|1||E:-
ar the voungsters. To help provide
some insight and information on the
soaring =ide, past sswes of KOS wene
passesd out b enthusiastic spectators
Many inberested and corims park
s camie aroaand to see the display af
aircraft. Beyond the public relations
aspect of the E:‘,F"’ it was truly fun to
et rI:.-' with other local 'pi]"nl,a; as
wie 50 often go owt and do our own
thing with litHe knowledge or under-
slanding of ollwe: Ly [pes ol model

flving For participants, this was a
g “erias cullural” experience
witnessing the many different aspects
of our spurt ab one consolicdated sibe.
We fisel this first ime event not only
stremgrthenied the kscal modeling
sommmuni by, but more immoortantly,
demonstratod to the general public that
wie maxdclers are a responstble group
intercsted in attracting and educating,
newoomers. o our great sposl,

The event was the brain child of Tom
Ernsl, an ardent soaring enthusiast.
Formn did a weoman's job of organicing
and coordinating the fying activities
with participating clu b= 'L:?-'h'iln:' thix
Expo was designed as a local 'R
event, P/ R aside, it was tremendons
hun. Wi heard comments from several
contest rl}n:rg (111:..--:::" micladed] that

January 1996

this bype of evenl was probably one of
the more enjovable dyving sesqxns we
hizld all year.
[ vou have any interest in building
awareness about mode! :|ir|:l-.|||-:'w. in
your cormmunity, gather vour local
|:|'||.l-'.|-='|:|1:.; ciuby oo ome site, have a
tun-tly, and irivite r|1|.'1|'ll.lh|'i!'. oa'll
meet some great people, share your
imberests, angd have a hlast r]niTJ; it!
Cluab of the Month
Coifes Alrfoilers
Model Airplane Cluh
Tullahoma, Tennesses

The Colliee Adeleilers were formed in
1958 a= a general clulby, Oving all tvpes
of models. The club has the use t:-lJ:.‘I
150 acre flying site just oulside
Tullalvnma on the -J-rrll.ll.d Adarhroe Hasa
enilsbary reservation. Contest flying
b alvway= been a majur r:::r.*-:"l: thar
club actvities, and the chib sponsored
Frese Flisrtht and RO Pattern confesks
|11:|rin|=' ﬁ-:_' first VG Thicrmial 5n.11ir_!'_l.
started as a club activiby im 1963, with
Thermic 51 tbype power pod models
The first sanctoned, thesmal soasing
contest was held in May 1971 and has
classes for both power pod and non-
‘Elm ered thermal soaring. As farasis

mow, this was the Hrst sanctomed
thermal t;;'-.1ri:|1&-; comitest held in thie
Soratheast. This Hrst thermal contesk

Page 11



lalkin’ and H:."ing-:'lu'l'.- Ficld .

I'hermal suaring activites in the club
have ineressed in the last bwo vears
Mon Vickers has moved heee from
Californin, wohile Brian South las
el doswrn Fromn COllic. Don and
Arian hawve ._*.[\-;'l'rlnc-l'd renewed imberest in
thierrmal SOATING. Spareral of the club
members have also retived in the last
few years, These members have
formed an unoffical “Retirees” club
ard flv almost every day that weather
permits. And s iz of I'|'l"l'||'.'. we

iy evervihing Iﬁm Gentle Ladles and
Sailair's to Eagles, Shadows, and Super
W

Wi are particularly |Il|'-|'.|d 0 53y We
haive in onar clab such notalbles as
Chinck Anderson, [ee Webster, and

this clukr with real stability over the
vears and are still good sallplaness|

[E yow -nl.""" in central Ternessee (jusk

soath of Mashville), we wold

honored to have all of our soann

triemads podn wes bor e ARMA 5 'I1I.?I-\.EI'EL‘|

coniests in May and September "9

.".-1|- taaieks bo Oriun Sooth ie possin Iy

I Yy imformation -|r'||'l|"."!-lr'l.- ahagt

their clwh, Shoulid g e fird e "“.-L""r'l

Certral Tenneszer, give Brign a call of

G 5-393-448768

1 the privilege of .-.'n.'v:l g and
iy ¢ ihiese '.;'nIIE T severl w‘ll."

|_-'l.e il b auell serad fa [Ah" thewi @ izl

Happy New Year|

Thermals - Bob B

was so sucoesshul that another
cunkisd waz held the follosd
september. The Airfoilers have
contirmaed the tradition of

holding spring and fall scaring
|.'|1n|:|“.:rg'\.'. .E:rl h:_'-'lu,‘l thie 25k %
anral spring and fall conkests
thi= FEAT,

The Airfoiler oonlesl stimuwlsted
interest in thermal soaring
throwghout (he Tenmnessee Valley,
and conbests were soon be |-|='
held in Oak Ridge, Chattanonga,
and Mashwille, a5 well as in
nearby Huntswville, Alabama. The
Coffee Airfoilers were alsa quite
ACLive in conkerse H:_.':n|r oan a
nalwamal scale in tha 7or's writh
NLENe I:r\-::-]'.lhi.-:"-: weom at the

Gen Clevelamd. 'I'hl':u hawve pn::--.-i;l:'d

i that person, if you grab hard, Tlow
To use a trainer chord [\ Po=on 12 {Wlabmmmw e

or not to use take-offs, landing approaches (and

” Landings), it's inpossible o grab the
| a trainer chord? box in Lime Lo avert a crash.

That is the q'IJBEtiIJII., If a trawer chord won'L work because
by Bobin Lehrmsan wf radic inoompatibility, Lhen vou ane
Mo York, Mew York stuck teaching without e trainer

['wice this vear, | let experlenced pilots chord. H:t ::j ".'w']_'fh.ll':']__r?d h’_'?l if 2
fly oz oot miy sailplanes and very soon, rARELEE RO L NI e e

20 my horror, | Found the thing pointed shaalcd |.I-e'ri|1i1-.1l}' use this marvelous
nose doweriward heading -\.|r.II;|.Er‘| at the oo welven fenching,

s id! ¥When |.'|-'. el e gel oy radii
back, iron Fists fou aht me all the way.
Luckily, stre nﬁ}th Tt I-.'-c:-. and the
'||1']'\-|1n| is skl im one piece? |hese

Cap W h1. dio 50 miamy F!r'l:lFlllE‘ skill [.u'u:l'-r'r
mot ko vz thie trainer cond ¥

wisll knnwm Soar Mats, AMA Mation
als, andd the lomg runndng Tangerine
contest in Florida |

The areswer seomns b be Ehat I:hu_i.- Fimcd
it difficulf o st up thiz twir rackios o

aays refused to give me back the raclic!
TI'..L,. n) '||I-_|.:|||'.' fear it ot of their
hnnads! ’
Onice, VEATS AE0, Ty 500 crashed a
levely Skyboll, It spun in from way
up, I pently (al first) tried to get the
radio back rmm him, but he wouldn't
sive i up untl the last second and
AN, I}IwJ b wyribe off & beautiful
airplane.

S, this time [ was fucewarned, and
lit |."I"I||'|- tore the radio ouk of thaese
H-.w ‘s hands: amd no broken .||rpl e
thie miext !

This bri NEs LU @ dismassion that "ve
often heard at flying sites, “To s a
tratner chord or not o use a trainer
chosd? That is the question’

When a student pilot i= fving high up,
it's easy encugh to grab the radio from

January 1996

that rh._'}' are identical while in £ iﬁ'nr.
In my experience, it only takes 2
moinuke o less to set the bwoe redios up
50 that they are exactly alike, when you
swilch from one Lo the cther

Let me um through the steps necessary
ko ged up e bwo radios with the
trainer choed:

Step 1:

Flug both radics into the teatner choed.
Turn on the radio which is goig ko by
used by the feacher and turm en the

3 |T'I111{'. [ nink furn on the stedent
radice The teachor's radio and the
airplane must be on the sama: fre-
quency. The student’s radio can be on
any frequency as long as it is compat
ible sith the teacher's radio, AR and
FA: radios are not compatible and, at
liast for Fulaka wedls, will nod work
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Mdso, ditherent brands of radios often
will nod work I'c:-t':-elrhlw. e LB 1 youT
airplane is on Fulaba, for example, vou
Tave to fimd another Futaba padio
arder o hook up the trainer chord,
Step Z:

With the teachers radio and the
airplane furned on (the student redio
turned off], check off all controls to
make sure that they are operating in a
correct manner, Low theottle shoald
be low, right ailerons should be 1o e
riElht. up elevator should be wp, and
lztt rudder should be to the Lett.

Flip the trainer chord switch on the
h'nrhinﬂr-rlif- to aclvabe the shudent
racdi. Do onast turn on the student
radio. Mow check the controls with the
student madin, Make sure that e
studenl radeo gives the cormect controls
-:I'i._5|'ll: ailerom iz 1o the riglht, up
elevator is up, ete. Correct any controls
that are reviersed and wrong,

Btep 3:

Cince you have two compatible radios
hooked up, and the ai:pfa.nu and the
teacher's radio are turneed on (not the
student radiol, sla with whichever
comlbrals you are going to use and do as
follonas; Adleroms - set the trims on the
Lo radios to neneral pasilions and
wwitch om the student eadin. [F the
aileron's controls jump one way or the
athier, sal the trom o that when
switching the student an and off, the
pilerons du not move, Mow, do e
samie with the padder. the clevater, and
the Uuruttle.

Mowr, both radies shoald be identical
o maiter which one is controlling the
airplane. That's all there is bo it o less
sirme than it fakes to read the above,
Vo can get a trainer choed set bo go.
U the student’s VETY first flight, 0L
helgs to have the student tas the
airplane arvund the field at low
throsttle to get a feel for the thing hefore
flving.

It the shedent i om thodir owm and Lasis
without the wings on, they will gain
valuable experience |E-.;||:'Jl.i_|'|_'|'; v bes
vontrol the airplame right and left,
ezpecially when it is comndng at them!

Page 14

When using a trainer chord (and the
stedent s switched o, it ks extremely
valuable to keep the throttle controls
where you would have tem if you
were Hying, For instance, if vou are
shooting fouch and gos, vou should
have the throttle set wherever it should
be at any giv-:njxunl in the Flight. Thai
way, if vou need to make a quick
recoviery st om toluch down, for
instance, &ll vou need to do = flick the
switch. [n this manner should a
miztake happen, the teacher can take
over immediately without having o
e any of his e controls, bocanse
the conlrols are already in place with
the proper input.

[ you have a sudent who is already in
tha stama l:lflaur_‘]i.nlq and taking off, it i
all too easy o become complacent ard
have the throttle control in the WL
place. Forecample, an take-off you
wal full thruttle, because if the
student makes a mistake vou want o
be able to instantanesusly take over Hae
flight. The same holds true for
Laridings. 1 the ztudent s on Low
throttle and making a good landing
and suddenly makes db]l;lut minube
geToE, ¥ou don't want fo blast the
airplane inlo e geound at fall throttle,
sheald wvuu decide fo take over,

Craring take-off, larding, and touch
and go's - and low passes to start with,
for that matter - fly the airplane along
with the student even Lthough the
sludent 14 switched on. Sooner or laber,
you will be very tharkful that yon did!

The trainer chiord also has several
hidden psycholugical advantages. It
will enable your student ko Ay and
maneuver the airplane with confi-
dence, If the abrplane crashes, it's your
fault, not the stodent's! You should pell
the student (his, so they will feel free to
experiment and ged the feal of ﬂ:,-:inH-

1 have feund the trainer chord to be
presty mearly, ceash proof. 1 will save
many airplancs, and will also enzble a
shudent to lewm ko F|_1_.' an .airr.-l.'l T 4N
thedr onwn in a relatively shioet time. 15
alsc a lot of fun!

Good Luck and Good Flying! B

RB/C Soaring THgest

The Zoom Launch
Or, Bungee Jumping
with the Winch Doctor

by Dauglass Boyd
Estacada, Ciregom
“Please explain bo me ggain what
burngee jumping has o do with B/C
saanng, Doc” Tasked nervausly,
-:hewl_ﬂf;lhe Ca residue from my finger
tips. atbendant fastened the

harness | was wearing o a kg rubber
band.

"1 tobd you, 1'n-|'.nii:.:||.|_1_.' this is nok o
'I:n,:ngu_w 'p.lrnpin : this is thie 'R.'Lrli:i
Hiser', a catapult shat, ot 2 backwards

tunges jmp.. Just think of itas a
rcali].' nf’lc I1]:i:|-5r;|rr-"

[ leoked arcund for a telephone,
hoping that the Covernor would call
soea. 0K, so how 15 this like BAC
soap g

The Winch Doctor smdled his speaky
=i, and | rernemberad the last time
ke semaled like that, 1 ot my I:iailqvun-
glued b the trensaitier sticks with Ca,
Dot v remermber vou asked me
b toyado & betser woom laumch weith
PO NEwW Lod Sled? | nodded VI
“Well them, this calls for an object
les=om. Yau mast first ok }'nl.m-;r’.l: i
vour plane’s place.”™ e chuckled and
told the attendant, “Make sure his
towhook 15 secured.”

Ot lesson?” 1 panicked, "Wail a
cndnute, DOBIECT b this lesson!! Led
e ol of this tugkey truss!™ The
allendant winked al the Doc and said,
“They all say that at the start.”

“Close vionar eyes,” gaid the Winch
Droctor, “And tmagine the winch
i= like a wery long, steetchy arm
aboul o theow vour Led Slad
inbo the skv.” My eyves were
alread y closed, but | wanted o
think absast :ﬂ:lm-ul:hi:nE uther
than e hurtling through the
sky. "You step up tn the petal,
hook up vour Sled, and rum the
winch until the motor sags.
Eight? Why!"

[ told him, “Because you need fo
bukld up line tension o shoot he
glidear ugs e fiesd Litte bit, before

the winch mmotur can Llake over.™

January 1906

“Linge stresch...” the Do said, “Line
stroteh is very impaortant. WHEMN youn
siretch it is even more important. In
the lavmch, you can ran the winch unitil
it . ang heave the Led Sled. You
stand on the petal most of the way up,
unless there is some wird, and then
WirL ]JuL*-e it aff aned ona ke, You ;5::'1:1:4:-
the tog, amd you have three choioes: 1)
[lewst the Eli. e o thee top, 1970 .-|r_!.-'.1=,
ame! misander about aimlessly in search
o Life, OF 21 You cam simultanoowsly
apply full down elevatar, full petal,
angd do what 1like to call a Wi.]'ﬁ
ripping dip-zoom. This is usually
followed leuredialely by full up
elevator, a belef vertical climb, and a
BIG STALL... will a nel loss of 20 o
20 faet coanpared to the float of f
lawmeh, OF 31 You can do a real 2o0m
laumch.”
[ knevwr Hirre was short, 5o | asked
quirEll.r. “WWhat :'x:al'tl'_l.- doesa real
wom lnunch look like rl.n:r'wn:,-?"
“Paticnoe. Yoar'll find ovat,” the old
Winch Doctor said.  “But first, 71 el
you about g~

“Let’s assume you are on the line, near
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thi= tap, and you're about ready tor that
AWESOME 20mde. Yo ane =t in
laamech modse Celaps doveen, exira
rambT, I'.i_:.:l'. life s k). TFarst von Moo
thi -|-||_-|;.:| foar o frw '.plir spconds to
stretch the line bebween the drum and
the draggy. hi lift, launch mede
sailplane. This siores erergy in the line
just like a hi-start, or bunges cocd. The
winch drum also slores some Sy el
energy as well. How many split
seconds s sireteh seguence shiould
last depends on how strong your
witgs are, hoow strongs and strohchiy
virur line is, and how much wind /
tailwinad there s, T I1|-c|'--.|'||'i' secomds
are CRITICAL. The stronger wouit
wings, and thee stretchier your line, the
mere forgiving the situation s, Sa.
there vou are, petal bo the metal, vour
wings bowing under the sirain,
holding the nose wp; you gquickly,
smcothly, fop vowr mede switcn fo
gpeed mode and apply some nose
down (spead mede

remuves L ligh ligt flaps

and camber].” .

“Blow, the Led Sled is Fast
and cleaming up, using the
sfored strisdch, ;—Ir.'r.".ll.',
and thvwhesl actom for a
ferw mere 2plit seconds Lo
&
Lise just craish niose
dowmn to poink slighily
dowm; we'Te not looking
far a deep-dip here!!
Then, a split second later,
release the sl and oull
sone up alevator. You
will want to climb at
aboail 35 - 45 duegrrees, not
ANy more if you want
maximum althde, I'-'|i|_'\-

the masde switch to ———

normal thermal mode,

! o —
and push somie down '.I '::,HRF.S rmﬁjﬁ /

elevabor Lo ramsilion ko 1

K&

krrate bo wWarg _-.p-_x-:j x\__

thing Lo worry about sequencing
carrecty, but the techn i|:|'.:1' is shll the
same; build tension, throw the plane,
sulse near the top if noeded, pull up
and add powwer fior an imstanl, then
dive to acoglerate, releass and coom
mntn the WEY {wild blue vonder). And
dom't forget a suwolh transition
Eemember, Line stpelcl.”

The line 1= stretched™ wid the hl_lnh'_ g
attendan.

OE, then let “er rip!!t~

The bunges: guv trips the release and |
am launched skyward, “YEEEEEEEEE
- Haaaan e

Tha odd W.ID, just eriiles and savs,
Horry to leave vou hanging. Maybe
next fime, we'll lalk about landings.
LIntil then, Ting Tang Walla Walla
Haing Roimg!!” W

—

TRLIgy ™

-\-\"'\.
In_c';‘_;

youar glide, Soge Euys |
wour gli rL_EﬂEG{S | SiLent |

even use that speed togo |
left ar raglt, eepecially if
thew know whisre a P

ot A M
therinal is happening i —h
- -\-\-'\—
| asked aboat the folks | = '|"II
1hat aren't ST pLiter ha g s
radices with all those §

presats, ——
“Then you have one less
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R/ C Soaring Dhigest

Introduction

by emotions are igrited when [ see a
large span K/ glider soaring high
abowve, |-='.’|1-.|.'|;.‘.: Behind a r-'|'||*.-'~2]||'|!.'.
sl =0 |1-|'i|,'||,||' and '.:n:'llrj-:-:'rr:lh‘r:' i
oy eards, [kis clear to e that 1 have
estahlished my criteria for B SC
somarinng: a mesdel] should Oy great, look
majesiie in the air, and sound wonder
ful! | start searching for the whistling
soand that medivales e so much,
[ ask mvself, “How 'I.|'.'|_-'.|'- sholad scale
gliders be? How do [ launch them in a
Hying field where moet pilots fy 40
size gas models, and the field lacks the
space for winch set-up?™
Launching Metlhods

There are several ways to launch large,
Wil Span R/ scale ﬁl'id-e'r-c

1) Throwy off a slope,

21 Winch Launch,

1 Mirboowe.

41 Electrify and hamd launch
Each |.'|l.l1'|-\.'|‘|il'|5 methods has its pres

and cons, and would
depend on the limitations
of the |:||.1:|l.]|:|:|E 1:|.|u:i|_:\--
renk, fving site layoult,
wesather conditions, and
apch individual's pll:"l'r_'r-
ence, Since electric
conversion of scale gliders
is ot yet popular, Twiould
ke tor comcentrate an this
enethod, and share my
findings with other B/

glider hobbyists.

Lel's compare the various advanlages
and disadvantages of clectn r_'.'ifl_!"_
seale eliders as r:l|]ll'.‘.'!1:

Disadvantages

1} Addibional wu‘it;':l'. due to elstric
conversion woauld increase Wing
|-C'\.'||‘|'iTIj-:_. T '.-'l':l'-ﬂ:_.'im_:: speseed
and thus may affect the thermal

rformance. Also, increassd

tlying speed would make
Landing trickiar and more
sensitve to congral.

I Electric conversion requires
gliu:l or niose modification for
rrictar and prop installation, and

January 19696
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A -;r.1'|:'-j:|'.|'|-.'r is, of conrse, less
acale.

31 Electric conversion would cost
about SR bor a high perkormance
eleclric sysbern,

41 Eleckric motor conld start instantly
without warning, and the spinming
prop could easily chop off
WAAWIATE H'.'z'_\-.'r'- Folitric mastor
showld be handled wilh extreme
CLIETn.

Advantages

1} Elechric power s clean, quiet, and
very pllwurl'.:l; it rrmald |:'.'|~-'il_1.r
generale over 10 pounds of static
thrust. Large size scale :_',liirl ars lup
10 20 ks ) could be electrified.
Electric power would ned over-
sfress wings upin laanching

21 Launching owver a flat feld could
b pchkicwved by hand lsunch,
without winch sef-up for airtoas.

31 Using & high cutpul meolor systers,

rlidders could 1'il.'\-'i|_'.-' rlimhb fna VETY
:]:.i;:_h therral altslude, which could
nst b pchiewied I'l;.' the wrinch
launch method. Glidess would
nat stall if hand Laumched.,

41 The additivmal weigt

towold

increase penetration performance
and Hiﬂht .-1:|hi'.i|'_l.- im l.-rin._"l:l.'

envircnment. Large plidems are
wery efficient; the additional
wenzhit winld puse little problem

51 Lpon landing, gliders could be
i:|1.-1.'.nrl_l.' |'|||'.J.-'-:'n.'.'| up should over
or under-shooting occur; a second
landing approach could be set up
| fiereheoris, I.'ur:._:;' ST ;*_Iiui:,'“a conld
be launched and landed in
r|.'|ilri'-.'|"'|:..' simall fields. I think thas
is the mmost usetul factor for elechric
COTETSI0Nn

8] Large span electric gliders could
be slowed down (st like pure
gliders), and climb in thermals.

S Duae e |'.i_.',|' ENeTEY riherition,
clectric scale gliders would be
mtore arrohatic without losing,
exvessive allilude.

Hl  Scale gliders, in general, have an
unidercambered airtodl, which iz
cfficient and capable of wide
spesd range. Theredore, Ih._':.' are
suitable for electoe conversion in
antci rl.'l'.'i:':n o h i::'_w:r '\_-\.'p.','l:i_': 5

91 Oince the motor is shut off, the
prop will fold, thereby generaling
very little drag during glide.

A frer assessing e alorementiomed

s var s ared advantames of

el Conversion, s I|.-_L1|1'.J-.'r-:

R/C Soaring Digest

appear bo hi feasible for electic
Lonversion, without signiticantly
affecting performance
Models Used for

Electric Conversion
I skart with 4m to 4.5m scale :'_Ii.'h*rl.',
and have sucvessfully converted o
electric the 4m span Disous and ASW-
4 ibath are by Roebers of Germany),
and 4.5 span L5-3 (by GFE of
Cwrmmany)l They flv absolutely great
e scale Discus and ASW-24 are ol
stamdard ¢lass, and do not have flaps
I'he 153 has full hoose cortreds,
ieclisdinug Japs that could e deployed
im thermials, which womld hurther
exbend gliding time. The take-off
wright of these gliders (non-electric
wiersiond is abomat 10 1bs.. which
iclwdes about 1.5 [ba. of ballast
nedied fo balance the C08 The

January 1986

v ugman baand-leanch ad Gakis-ok

rn*n:—:;‘mn:_‘l'ing |.-.'i|'-:_'-| boad is abwaat 18
crumes per sguaare oot After electric
COVEFELOI, :}'.-:' flnal wetght mcreases
o abamat 12,5 Ths., and the wing, laad
aoes up to about 23 ounces per square
T

Components Used for

Electric Conversion

Camponents for electre conversion ane
as tllllill.lw:-.:

Component

Weight

Grawprer Ltra-2000 botor 1.5 The.
Bagtery 20Ul (1400 mah AR I:I-'Z- 2.5 s
Speed Control - Flighte: Sec-M 3 oz,
Acranaul 14-F Prop d oz
Basesd on the tabuabatesd data, thie total
weight added for electric conversion is
about 4 ke, and the resulting nct
weight tnerease is about 2.5 [5a. {2 Tbs,
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less 1.5 s of ballast to balance the
LG, a5 for & pure glider). Thiz
additional weig,hl]icrea&es the wing
load at ncrements of about 3 oz, /5q. £
The mobor syslem genetates aboul

ks, of thrust. With the take-off weizhl
af an electeic glider egual e 125 1bs.,

the resulting power to weight ratio is
about 80%. Thiz would yicld a 307
climb under full power. The motor

comsumes about 35 amp, and the motor
run bme = anout 1.5 minebes with o
1400 mrah capacity battery. This
translates into two high altitade cdimbs
with one battery charge. The charging
time is about 15 o 20 mimates under a
4.5 amp charging rate.
Installation of
Eleciric Components

Tuse a drermel tool with a cutting dise
o cut off the glider nose, in order to
accornmodate an electric mobor. A
]'I|:|I"¢'I|'I'H'H'.| Hreweall is r"|'|n:rie|:] into the
noes, and the motor 1= bolied in place.
The unsup cd motor end is braced
b the fuselage. Since the nose of the
glider is not perfectly rounded in
sischHon {al:l]:lm:-:i.m.:tl:] owval in ._R.'I'l.ap:_'.
depending on the modell, the Hrewall
maust be shaped fo conform fo the cut-
off epening. | discoversd that the

icdier merse comaled b ot aff s that the
shorl chosd of the oval =.|'|a'|.1e1J -::Ft-n'irlg
is equal to the diameter of the spinner.
Do thrust of about 77 s baailt in
arder to mintmize possilile Ballooning
on take-off. The battery pack is
veloroed down to the fuselage, There
= priendy of rmoom in the fl.ls..;"legvl:m
acljust I.T"l.e Tocation of the battery pack

in order to balance the O,

Hand Launch and Flying

Upon launching, scale gliders are
knosen b txpr skl chae o the latge wing
!}ﬁl.ﬂ.n amd Lapered wing Lip desizen.
Theretore, mstant take off is cssential
using the hand lauach method. Since
thrﬁnnwer wedght ratio is aboul 0%,
all that is needed is 2 flaz-firm toss
from a launching helper. and e glider
will dimks wery quickly, Under full
power, a very high alttude can be
reached (estimated at 1200 feet) in
aboul 40 seconds. At this alsinade, Tlift
appears o be abundant, especally in
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cool and |.‘||-__|.I air; A mitrnates o mone of
ﬁlidi:l.j", timie can be achieved, The I:l.l.'g.'
to sustining a ]nng thermal glide is to
climb as high as possible under the
imifial full Blast of posser. In wirdy
conditons, gliders should be trimmied
dowwn aboak 2-clicks before hand
Launching in order fo avoid ballooning;
the glicing Hrme is about W e 15
mitmies. In windless or lizht wind
conditions, the electric wle pliders
tend o glide quite fast, and landing
should be handled h}r.'m rrpl:rie'nn:ed_
pilol. Upown Landing approach, it is
51 that bath ailerons be

lad ug o decrease skall :spn-r] towr
a slower, and safer landing. A com-
pter radio i recommended for
clectric, scale glider fying, especially
uhl.'ir:ing differential to minimize tip
stalling, mixing of allerons rudder ko
make each mm in a coordinated
fashion;: the Aaps could be compled
with elevator ko cormpensate for 1if
conditions.
Canclusion
[ have made a few successtul electric
scale glider flights, which impresses
many club members and spectators
Under a full blast of power, the dimk
rEhe CVET AMAZES pilots, The
graceful thermal glide across the Bloe
’“13' or high speed passes through the
field, i= bliss bo watch. [ am 1,*:-|:I'n;'1:|q"|}'
pleascd swith the results, and hope that
this article will encourage more people
b by electric, scale gliding. W

- y -\I
i i ‘-\.
| b )
LY T

i '.|__--"
Tlka

R/C Soaring Digest

In Search of the

Optimum

R/C Sailplane Wing
by Dlliver Wilson
Port Charloste, Florida
Better materials and constraction
miethods wall allow higher aspect
ratios, These improved stractures will
alzo allowyr thinmer adrfoils, Thimner
alrfoils become critical at lower
Reynolds numbers, inviting vet higher
aspect rativs, Higher aspect ratios and
higher wing loadings will lead 1o
significant improvement in the
performance of unlinited class B/C
a.:.ilp'l:lrw mechel=.

Am combest formats shift o man-on-
man, | expect porformance to beoomee
rq'l.a.l:itrel}r Tnn:!-TI"-'imF\:!-TI:.‘InI‘.
Y u‘ing. of fixed area, henetits from
ircreased span, wp o the peint where
irduced drag reduction is overcoma by
Fmﬂ]e drag increase, This point varics
rom abrfodl bo airfizil, and with wing
area loading. The variations of this
from one alefodl to anothes are
deterrnined by how well drag is
controlled az Beynolds numbers
decrease.

The SAILFLAMNE DESIGM program of
the late David Fraser is a powerful tool
for analyzing this aspect of R/C
satilplare design, | explored a range of
:E:nﬂ- and area loadi while hﬂ:ﬁﬁi:ﬂﬁ
: wingg area constant at 6.23 square
fert ':'Jir,':%squarq' imchesl. 1 retwinesd tha
AT 'I"ur.nl.as'o anc stability criterion
throughout. 1 did not evoke structural
comsiderations bo limit aspect ratio,
The graph summiarizes the resulis, The
straight diagonal lines are for sinking
5 s of 1, 1.25, and 1.5 feet per
second, The lower, solid curve is the
performance polar representative of
either of two currently popular,
unlimmited class conbest ships, The
upper dashed curve is the equivalent
saiﬁm& with the span increased to
14.25 feset. Bescause of the resulbant
chord reduction, | maved the center of
E‘ravil:l..' forwiard to the same relative
percent of chord as the first case, and |
redueed the horizontal tadl anes tio
maintain the same pitch stability. The
reduction is parasitic drag, which high
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aspect ratio allows indirectly through a
smialler horizental tail, is somall bul real.
lalze Increased the weight from 3625
pounds to 5.3 pounds. resulls are
& similar minimum sinking speed, a 12
percent improv el oy raa e

glide angle (LD, and greatly im-
|.1n::-1.r|.-:d iﬁ;h '\»:Ft-rd pertormance.

The micidle carve 3% a high aspect ratio
wersion of the first case, but with a
thick arrfoal (542535, The thick airfioll
ciise is an improvement over the
currently popular design, but not as
mich as in the second case,

[n & SparTect 10 article, 1 described a
cross counbey ship with the 54223
alrboil and an aspect rabie of 25, Suce
thien, 1 have built it and flown it [ weill
take a petal-to-the-metal zoom launch,
It haas a wery wiide s rarge, ad il
handles like a Paragon. Iis oaly fault 15
that the Fnl 'hhjr..'lﬁl:llmbil'-t-d wiith &
win mlmn{ vhom, places the bow

hasnk s lovw E‘l:lf it is clifficuls to
recoveT from a severe bank |:lu1'i.1'||5 the
lamainch. The winip consists of closisd
el foam cores with unidirectional 5
gla_rcs o thie skini, and undoirecs
tional carbom r om the bottom skin.
The % square foot wing weighed 1.5
pounds. Three layvers each of carbon
ansd S-glass were usod at the conter,
This is not the most sophisticabed
slpuclure, Bul il did the job. The failure
triole for this type of structure is
buckling i the skin under compres-
sbon, By golng to an Hxeam or

apar, the reindoecing materal 15 used
about three Hmes more efflclently, and
the change in fallure mode from
bruckling to sometluing else, gains
another factor of three or a0, I all the
n-inEnn::inH material had been oonoen-
frated near the thickest part of the
'I.'i'iTtE, it woanldd havwe been about nine
tirmes stronger. This leads mae o the
conclusinm b an aspect Tatio 52 win
of §.25 square foet can b built with a E
percent thick airfoil for under 54
ounces. This leaves at least 34 ounces
fior the fuselags, tadl, mdio, and balanoe
weaght.

Such a wing wonld be capahle of
breaking a 180 pound tesl winch line
without folding.

The best sedection of airfoil from the
popular airfuils, confers at least a ten
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cent advantage in performance,
TMUIEL' 10% :.ua*:u £ drfd'.ld.hlu Ly
oing bo very high aspect rataos, and
igher than normal wing area loading,
There is a good chance that Frank
Waestom is right when he assorts that

advances in materials
and slructures oy be
EVen more important
Lhan advances in airfoils.
Selection of aspect ratio
arnd ||.|:|-'_‘Ii.nE 1 at lizast as
tmpartant as airkoil
sehectiom within this
study,

lhese results in ne way
diminish my desire for
better airfoils oF my
support for the work
that Prolessor Selig and
hi= students are d||i|1|'.'.; it
the Univearsity of [Hlinois.

[ expect the mext
ﬁ.’ll—'l‘.lﬁlll‘l ot airkerils bo
at lmast 10% hether

tham this carrent
generation. Airfoil
chiice, wing ATER
Inading chodce, and span
{aspect ratio) cholos is
significanl. Thess
choices ave the
polential for improving
performarce by 20%
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over current practice. Atber the choioes
Tave been made, the airfoil muwest be
accurately built and the ssrocture mast
T stromg |!n;|ugh tov e laanch if the

wrbormaner potential is b be realizned
in competition. B
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Junc 1 & 2, 1996
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Understanding
Sailplanes
by Bdartin Samons
B Copyright by Martin Simons
All Baghis Beserved
13 Loch Steeet, Stepney,
South Auslralia 5089

Flight Without Figuring Part 6

More about wing sections
Camber

In the previcas arhicle, it was showsm
honw the camier line of 2 wing section
affects the Lift curve on a chart of 1
against angle of attack, The rore
carmbered the camber line, the more Lhe
1ift curve mowves up and leftwards,
without altering the general shage of
e Clirve.

Simce the cambared wing has a higher
maximum lift, other things being equeal
a model with such a wi.nt'; weill stall af 2
livever airspeed than one with a
h-}'Tan'rin:'.ul section. The amomnt of Lift
]'lr-:u:| wcsd |.'I"|. any winp;. dr_:hrn:'lﬁ-:'rn thic
-:liT:-']!i'lwd [f the W'tnF Fas carnber, ard a
'I"ig or maximum itk cocfRcient it weill

b able o support itself in the air at a
o airspocdpﬁ:?ﬁi? can ke important for
an inexperienced pilot, since the model
will Land avad lake off more easdly,

without a long grownd mun.

The cambered wing also will help il the
model has bo carey much weight.

O the other hand, if the model i
intended for aeribatics, it is i|:||r|||rr.:n|:
that it should fy equally well upside
chivam and rig hf wiry up. A cambered
winis seckon works .'Ii-;.‘niﬁ'b:r thiz [ lemice
merrodmatic mavdels prnderally shonald
hawve symmetrica wing eochions

We may nonw Took at the effect of
cambar on frim

Balance

Whamn a model is o flight at a steady
airspead and in a sleady atbitude {2.g.,
diving steeply, climbing, or perhaps
even [ying ateaight and levell it is in a
state ot equilibrium. This means
:||-::-I:J|.i:|3 maore than a Balance of foroes,
Thie testal oo all the 1:||:1-1.'.'.'|T|:| torers is
ceual and opposite fo the fokal down-
wird forces, all the foreard achn ]
forces are equal and opposite to tﬁe
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backward forces, pitching foroes
tending 'f]u- TRise rh;lrb:f? of the n'.;r_d-:].
are exactly opposed by foroes ten

to lower the nose, The sum total -:-EL:ﬁ'
the forces adds wp o 2ero 50 nothing
acts to alter the model's Night in speed
of directian. The maodel ks m feiin,

For instasuoe, imagine a mesde], under
control, diving vertically at some high
btk steady airspesd. The controls kave
been FIIﬁfﬂlll‘ll"iﬁ'“hlﬂTl teely by thie
]."ill.l"!, fear o it"inf_ L'rrﬁrrlll_:,.'. b Forees
are all in Ealance, in |~c|_1:|lib1'i:||:rn.

YWhen the pilot decides to end the dive,
something has to be done to change the
halanoe of forces, The equilibrivm has
to be upset. A rmovement of the
elevalor will do this. Assuming (1 is
properly desigred and bubll, the medel
weill pes pond.

Whea a mew brim is set up by the pilot,
a s Balance swill result. The new
1.~|.|'Ji|.i|:rri.1.1m athtude: m'i;fht ber @ sty
Clhirmb, or I:I:.-'inﬁg u]'.!\.'irJq' damwm, Or ewvien
upr.i_Ehl: !'itr.:liE t and lewel. The ]'.u:-'inr is
that comtrolling an aircraft and
rhnn_p;ing its ﬂtfhl: bohavioar from omne
attitude fo another, requires, each ime,
A change in the balarce of forces,
disturbang the equilibrinm, alterimg the
trin, After each such & change a new
equilibrium, that 15, a new trim, is
eslablizhed

Even an aercatic fight pattern may be
thoughl of as a verv rapid change From
one stabe of I;'i.iLI:Ile'JI:'i'J.I:II. b antlver,
though the changes may be so rapid
that thers is hurﬁ.di'l.- time for one
balanced state fo be established before
amather is commamded.

O cowrse, @ verdical dive i aquiliieiam
iweth the ot doing sy, conld
et winhl the poded T e gn.ln.lu!,
werich wonld Ty .-:rm'.'-!nllrJ!,' briny ahont
avather sord ot r:llur"r'hlfl.'m: Hee state of
J_'.'l'.'l - El I|:.".1r.-*-: mptimless ail |:?.w..-1r1ri'
Jartly wrder. the i-:'.T.Inf.'J.-r'.'

In Figure 1 the main forces acting on a
vertically diving model writh a sym-
metrical wing section, are showm, The
wedzhi, loelher with e thust of Lthe
engine and propelles, -J.i:rl:i.!]i:r' dawn, is
balances] by the total drag which is
directly up and equal to the total of
thimest anc 'L'.'vl_'i.ghl:. Thiesre is mos imcresse
or decrease of airspecd, (This model is
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at its so-called berminal welocity.)
There is ruo Lift coming from the wing.
The wing is at its aerodynanuc zere
angle of attack. If there were any wing
ligt, this would not be balanced by any
other force and the diving trim would
therefore bo upset. The madel would
hegin m pull ok of the dive.

Since thie w-inE; seHiom <ot thie divin
mmedel is fully syrometrical, the airfioes
ower hoth surfaces (nominally, upper
angd Joweerl is the same. Mo foroe
tendimg bo upset the dive comes feom
the wing.

The tail control surfaces also will be at
el ynamic 2ero because if ey ane
fuok the model will not continue in the
vertical dives The mede] & therefure in
equilibrium or trim for vertical diving,
wath igs tadl ard """:-"I:'. EBoh at wero
b will combirme |‘|'i'|.'i.n|:-I wnitil Hhe p'ilr-r
decides to upset H‘rl_'-i.'_\'il,:l'.|'i|.1-l'il.||'rl and
r=tablish o new trim in a ditberent
attituc

Pitching moment

In Figure 2, only one thing abowt the
mindel is changed. [t nosy has a
cambered wing section,

To maintain the diving equilibrivm, it
L= nevessary agaln [or e wing section
to ke all the aerodynamie zero angle,
because If any wing Il appears, IEhu
midel will not continue in the dive, As
noled previously, the zeqo Lift angle for
a cambered wing section is geometri-
cally negative. The pilet does mot
measure thiy angle with a prodractor.
The cnly angle of attack a7 which the
dive rernains vertical, is the angle at
which the wing is producing noift,
L, aeroeiynamiac 2ero. The pilof knonwes
this angle has been found when the
dive i= ITLI|_'!.' vertical, The elevatar is
usedd to control the angle of attack of
the wingz until the model does dive
vertically. Once this is done the
required aerodviamic pero has been
achieved and the trim is held.

The wing section = cambersd. The air
low follews a differens coarse cver the
twro surfaces. Although no lift is
prodused a torce arises which is

entirely due to the camber. [t tends fo
biovrce thes wi.nE: fr a minee neg.al:'i_\.'e ._:.nﬁl,e
of attack and is called the pitching
et of the wing section. In
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Figure 1

Equilibrium W 8 vertical dive with a
symmiztrical wing section. Drag equals
thrusi plus weight. ¥Yelocity constant.
A balance of forces,

The model ia in vertical diving trim.

DRAG

I
1| AL ar
\|  ZERD

I
| II
| | SYMMETRICAL
- | SECTION

| ' WING

MR LT ——— I| AT ZERD

WEIGHT
FLUZ
THRUST

meral, the more caombered the
sochHomn, thie la TReT the p'il:l:hin momcnt
i%. Whth all 11-:1'm'|.'|'|'_'|.' rambaere
sections, the pitching moment s
negative. That is, it tends to force the
wing ba a more nose down oF tegalive
angle,
In wertical diving teim, the pitching
moment tends Lo podabe the whole
mudel bevond the vertical. IF it is
allowed to do so the wing will come to
an HI'IHH! ut wttack below ae'nhj_l.rrmmir
s anc will thien Frr-:_'dun" I:Imﬂ'lﬁl:
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Figure 2

Equilisrium in a vertical dive with a
cambered wing seclion. Drag equals
thrust plus walght. Megative pitching
moment caused by camber is balanced
by @il down load. Valocily constant.

A halance of forcas.

The madal s In vartical diving trim.

k |

S H——

' TAIL
| DOWN
P LOAD

CAMBERED
SECTION
WIMG
AT ERD

MEGATIVE
T | piTcHNG
W MOMENT

WEMGHT
PLUS
THRUST

1ift. The aircrafs will pall out of the
dive imwerted, This 15 called a “fuck
under'.
In order e maintain the divin
wilibrivm, a force has to be found
wihdch will ll.'lllé'l.-lel.llf itk Live
rotation. With nocmal model layouts,
this can aome only feom e ialfc;u
noae up force. That is, the tail has to
be ot o negative aerodynamiec
angle of attack to the airflos
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NEGATIVE
PITCHING TAIL
MOMENT DOWH

LOAD
YWEIHHT
Figure 3

Equilibrium in level flight with & camberned
wing sactlon. The negative pitching
moment s abways present. This must ba
balanced by & down load on the tail.

{Mr#a. Thrust and dreg ara nat shown in

thia diagram far the gake af smplicity. The
wing it s slightly Mo than the waight ta

| compensate far lhe il oad,

passing over it, The tail will experience
a down load. I for any reason, this ail
dovwnload does not a r. or is nest
greal enpugh, the model wdll not hobd
thie vertical dive but will luck under.,

No paradox

Most rmindel Hiers, on firk comin
across the facts illustrated in Figure 7,
tind them %rl.m-:ilmi:'nl- Tor maimtain a
madel (with a cambered wing) in a
virrtical dive frim the (ail has to
produoce & down force. Yt the
normial position for the eleyator
controls to hold a model in diving,
equilibrium, is dowrosrards, 1t is
natural to think that holding the
elevators down, causes the tail ko
develop some upward kad, to keep

the nose of the aireraft down.

To understand this peguires some
careful thinklng.

When any aeroplane or glider with a
cambered wing section is flying, the
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vegative pilching morment is alwars
present. IE does nat appear suddenly
clives, o vanesl when the h'ln,g, iz at
somie other angle of attack away from
ﬂL"TIII.‘l}':I'L'II.'I'Ii.L‘ ey, The nose dovwmn
mament = there when the model 5
flving straight ard level, o in a
gﬁl;lllm'.' dive, or im a vertbeal dive, The
cambier doses not vanish as the model
changes its attihade, so the difterence in
flow on the two surfaces of the wing
niever vanishes,

(The pitching moment i= 4l there
when the model is anverted, but if the
el 15 upside down the negative
il becomes a mnose up lorce, | he
cambered winge iz alwavs 'I.!l-'l'n.'i.ng to
Er'irrh tselt in rﬁl‘ g Hver lirection.)
I'baas, in leanel H:.Ehr_..w shiwm in Fiymare
3, the camber is trying fo foree the nosc
down. Assuming that the centre of
gravity of the made] coincides with the
aeradynamic centre of the wing, where
e g 10 originates, i is necessary
to balance cut the nose down pitl:]'.in.lu,
ool of e camber, with an equa
ardd opposite nose up moment from the
Lail.

Aldthough, in this situation, the elevitor
coniral may be neutral or even slightly
up, tha gil umit of a model with 2
civrmbered wing is nnrm.'l.ll_'!.' 'ra_*ql.l'ir{'rl (1%)
lift doamwards as shown in Figure 2
Woe cannot assume that the elevator
position at any given morsent, lells us
what force the tail as a whaole s
producing, The elevator allows us ko
conirol the aeroplane by first upsetting
the balance of forces and thea frim-
ming for a new balance, diving,
climbang, upside down or whatever it
may be.

Tl Wiy im which the elevator may b
mowved tn crasc the mttal imbalance is
LI rhing. Thi position of the elevator
whien the now balance i established, is
another, The direction of the forca from
the tail, afber re-trimminge, s nod
instantly obvious from Lthe position of
the conlied stick or trinuner.

To ehamge the straight and lawvisl
equilibrium, o rrl.ahgthl.' model resate
nose dowm into a dive, nsquires the tail
foree, nose up, to be reduced, The
elevator is moved down (Figure 41,
This wpsets the balance and allows the
wing camiber to push the nose down.
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Thie dive begins, When the requined
diving angle has been reached, it =
tecesaary (o sel o a vew balanoe, To
Ao this the elevator has to be moved to
:Jl-.r1h-=r_l:||wi|!i.-|'-n i hosld e mesay
equilibrium,

There are three distinet actions, First,
rlervator down to start rose down
rifaion. Second, stop the potalion, by
an up elevater movement. Third, find
the elevator angle that will keep the
el in the desired atfitude, ie., in its

new equilibrium.

[n the final situation, normally the
achuwal elevator angle required ko hiold
thies el im the dive will be dowen
comprresd weith what it was to retain
lewel flight. It might not be so, how-
ever, [biz quite pessible for & model 1o
fimd an equilibeiwm diving gosilon
with the elevator meutral, or even up.
With a symmetrical sectioned wing, as
sl i ]"i.;..','urd 1. the elevator
Eﬁ.‘ra:li.-.r:l. For the vertical dive may well
= meutral.
[Pdasdes, thie discassion abowves has mast
b absnat '\.'Ln'::*il'it}'. Faat akoat halamee,
trimn and eouilibrinam., -"I.'Il:huug'h
related, stakility is nod the same thing,)
The Centre of Gravity

In Figure 3 it was assumed thal the

MEGATIVE ELEVATOR
FITCHING DOWHN TO
MOMENT CAN LUNBALANCE
HOW CAUSE FORCES BUT
HNOSE DOWH DIRECTION OF
ROTATION TAIL LOAD IS
STILL DOWN
Figura 4

T make 1he madal dive the alevalor is
moved down. This reduces the tail down
laad but may not reverse s dirsction. In
any case the aqullibriom is disturbed

and the pitching moment tums the nose
dowen 1o &tart the dive,

Megq, fhrust, drag, Ift and waigh! not shown|
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centre of gravity of the made] coincides
with the aeTodymamic centre of the
wing, Th-:racrqd}mﬂmb.il-:cnm c{ any .
lifting surface is normally very close, in
S e, o e A9 ram chand
rabion. Any wing swespr or unusual
changes of outline should be allowed
fiar in l.nu.-l.lrl-rillEh ot wihere the A is
For mes: accurate resulis, e verical
Lescation, allowwing for amy wing
dihedral, should be fornd boo.

In st models, for various ressons,
the centre of gravity does nod coincide
xactly with th wing AL oo |'II_"'1I'IE'
p'l.a.-u:ve sl htl:.r behind itin the horizon-
tal zense, En. Lewed] flight this clbawiously
changes the balance of Forces, as shown
in Figure 5. It i= possible, b}'£la-:in_r; kb
g, somewherne aboul 3 to 35% of the
mean wing choed, to bring the tail load
for balance in Level flight to nil, oo
rearly g0, The moment of the wing 1ift,
ahead of thie g, tends to raise the

ricese, Thiss macore or lesg balasees out the

0
i i
i = _.-"" |
a— i
T ZERD TAIL
LOAD
MEGATIVE
PITCHING
MOMENT
WEIGHT
[C.G.AFT)
Figure &

Equilibriuem in leval flight with a cambered
wing section and cenire of gravity afi.
Tha negative pitehing moment ks always
present. This may be balanced, at one
flighi speed. by the wing lill acting ahead
ol the ¢.g. The tail down load may be
reduced te zaro. Al other speeds, some
1ail boad will be requirad.
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pitching moment caused by the
camber, The tail then has nothing te
comtribute It may be set at its aerady-
namic e, probably with elevator
contrel neutral.

There = some very small advantage in
terme of efficiency n this sitwation,
H:;‘nwr‘r, 1‘|'::::H 1I:i tail l;ud cam 1:-:'i:-:|.1r
only at oma Hight speed. The pitching
muorment of the wing does not disap-
pear, As soom as the pilot moves the
elevator to rotate the model o a new
trim, the tail load once again has tobe
adjusted to maintain the required trim
and, in a dive, as Belore, if the wing s
camberad the tail has to produce &

dovwn Force.
Centre of pressure
Much contusion has arisen aming

moddellers abput the pitching moment
b cambieried '.-'.ringe-;... E:‘:hl;‘ﬂ'\-d}'n.imil:'
sentre, and the soecalled contre of
pressune,
[ the early days of seronawtics, when
l= lixe Horatio Phillips were
setting up wind tunnels, they Found
that wing sections always med o
change thelr angles of attack mn the
airflow. Every test piece had o be held
firmly before any meaningiul measure-
mments could be mada,

What the experimenters were discover-
i"l:'. was the Fil:l.'hinE morment, which is
a roal force, not a theoretical abstrac-
gaon, A cambierisd W'ing'in a Flovar of air
always trics to pitch o a different angle
of attack and the force can b felt even
with i crade picce of curved card in
the breeze from a fan. A symmetrical
wing section will do the same unless it
happens 1o be supporbed in the air
sirearm exactly at e quarter chord
oinl, which was not wsvally done in
hillips’ time or for some fioe after-
ward.
When the strength of the i.‘.l.‘llJ.l:'l.3_
mament was e, H]JJIJI:IH will the
lift and drag, it was as f the point of
actiom of the litt and -:irag ferrees morveed
abaut. Such motion woald create the
itching foroe, It becamie customary bo
caloulate the supposed movemant of
this theoretical centre of pressure and
show its supposed position on the
wind tunnel reporl charts, As the angle
of attack increased, the cenire of

| pressure was caloulated as moving
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forward. As the angle of attack
reduced, the c.p. formualae showed it
moving back (Figure &)

Ik is very important o note that the
backward movemenl of the cenlre of
prissure does not suddenly stop at
LT ]:||..'II.'I:' om thes wing, nit even at the
trailing edge. Misunderstanding of this
s shll VY w-idqun-:n:i. A thay anglc of
attack is redweed, the centre of pres
sure, a calculated point, not a real
object, not a real foroe, moves further
ard further hack. At low angles of
ﬁtlack. guch aiul.anse rﬁqulm.;whar fast
E-FI'E‘E\jE, Cp. as ko

u?ﬁmi as being upumawhum

the win i."nl:i.n'l_'!.-. At sl
h:il_.'l,:hu:r Elight spmeds, the cp. works ot
tio b behand the tail of tha: .;H_*-,'u;-]_'llﬂnn:

At b acrodd !|l'|'||'l1'l'il_' o, no lift, angle
ot attack, the calculations indicate that
the op is at an infinite distance behind
the wimg: cut of this universe! This is
trwee even if the wing section is sym-
roetrical or has been dealamed specially
to have no centre of pressure move-
mvend (reflex sections), With all neor-
mally cambered wing profiles, at
acrodynamic zero, the pitching
force tending to twist the
aerofoll nose down, is still
present. Fur the contre of pressure
positiom an this sthaation, an infinite
distance behind the wing is the only

possible answer b the sum.

Al megalive aerd ynamac angles, the
centre of pressure reenkers I:E:u.-
wibverse ane mowves forward again as
the angle becomes mere negative and
negative lift i= pro<iuced. It s only the
mathematics that produces this rather
hl:r..!l:lgl.- resault. In actual fack, the real
pitching force does not change either in
strength or direction, relative to the
wing

Cerainly mo wind lunrel englaeer ever
ran off to infindty to measure the lift
amad drag forces there. The forces ane on
thie wimg, mol same distance away. The
lift and drag measunsd in the wind
tunnel ase not to be fownd in the honse
ActoEs thee street or on the ather side of
the moon. The centre of pressure
JJusltiun is only o caloulated poind, used
1 an attempt to explain, mathemati-
cally, the pitching torces produced by
carm sechioms, i
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Arofher way of mplaining the negoiive
pitching mement o camberad wings.

The palrt of actkon of dha B day e
rragired s 8 moving poind, fereved the |
=unire ol prassurs, This pEoint ls found b
finvew all s e aimpesd incressee,

& high spoeds the conire of prasiure
iz badhirad the wing aned sven
Esiliing T i,

Maktemastoaly T results oo 1 smme
whicheyes mathod 15 used.
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Because most old texthooks deall at
sama length with the centre ::nIL|IJ:'e5-
sure, many older modellers still prafer
to use this idea. There is nothing
wiang wills this oethuod of describin
the forces on a wing. Many sur.rr_-ﬁﬁﬁ
H.IEI.'I.!I|.II.dIIII=|- and Hil'ilftl.‘.‘- WETE lill."'!'i:EI'll_"t‘l_.
in the old days, using wind tunnel

resu ks F:rl*x-l_"nh,_'-:i in this wav. The final
resules are r:-.urtl:.r thie samme in every
respoct, as those coming from the more
commion, modern methods, although
the centre of pressure caleulatons t2nd
tir b2 pather more complicated.

The important differesice = that instead
of imagining, and caleulating, an
abstract moving cenire of prossure, it is
TI:'l.'I.IHII:i!’P:I"lJ noa thiat thie real ]_'ll;li_'n[ of
actiom of the lift amd drag is at the
avrodynamic cenime of the wing,
alway= clase to the quarter chord
ﬁusir.un. and, for practical purposes,
ined there, The palching moment, the
real force, is found to deperd alemost
entirely on the camber of the wing, and
it 15 thus foree which has to be allowed

for when trimming and balancing the
avtoplane,

Providing the differences belween the
o & 0f describing the fomoes is
remembered, there is no larm in u:;:.'irlg
the old sivle. [t iz important, of course,
i8 for avoicd Lllnﬁ:sing thiem. The
.JL'TLH.‘I%"II.JI.‘I‘Iii.' centre of a wing s
virbually a fixed point at which the
acrodymamic forces are -:*ffc-:ti.wt[ﬁr
acting, It Lies about a quarter of the
distance from e | g]_edp,e on the
meean chord of the wing, The centre of
pressure is an imaginary, moving point
which can be anywhers, even behind
Lthe '.-.'i.n|_.','. or behind the I:u:il.PLanﬂ. or at
IJI|I:I:||.iI::|.'. dt']:lt'nd.ir.g N the ﬂnE;I-r 1t
attack of the wing.

Only when the aitflos begins to
'-H'p.ir.m* friom thie '.-l.ring_. stal Iing, dnies
the aerodynamic centre shift, and then
it revees quickly aft bo abowt 50% of the
chord. This iz why aireralt normally
tend, antomatically, to pitch nose
donen sharply al the stall, B

Don't Concentrate
Your Stress
b George Siposs

Do you remember when, as a
{nung b, vou wanted to

o = S

Figure 1 —

reak a stick in bwo pleces?

You cul a nolch around it with
ur pocket knife, The stick
ke cleanly. Beavers do the

sarme thing as they gnaw

arpnd a tree, and tell i -e'ﬂr:il}'.
The same phenomiencn applics
b rmeka] and wood strochares...

ForcefArea
= Streas

Figure 2
o
Siress

'!'.h-:::,.' u._-r.'J.n]I_'l.-' briak whiere there

iz a sudden change in cross-

section. Figure 1,

First, a couple of definitions,

Eilress s fopce per undl area. Strain s
the elongation or change in shape as s
result of stress, Stress refers to the
imbensity (hension, |.1.||.'n|.1'rt-.-::-:i-:_:-r. ar
shear of torsion) inside a =olid picce of
material. Figure 2.

For instance, it you apply a pullin
force of 10,000 poun EFIJ-;l a Eu:rd '.-.rﬁaae
TS5 sectiom ks ome square inch, the
shress k= 10,000 psi.

Engineering scienbisls lake samples of
iaterials, subject them o measured

January 1906

amounts of force, and determine the
total force needed Lo destroy that piece,
(The force could be: pull or benslon,
push o com abom, shear, torsaon or
twist.) Por instance, when they take a
iece of square aluminum with one
wich sides (= 1 squars mch cross
sectin), it I:J.l:q.:jlﬁ,ﬂ:l'l pounds to tear
it apart, Thus, the stress at failure 1s
13,000 psi.
Mo, the next piece they test may have
a cross section of 1.5 sguare inches, and
the foree will ke o 1o ke 6,500
pounds. Bul the stress s sl 13,000
per square inch!
Wher enginsers design a piece of
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struchare to take a stress without
I;lreﬂ_qng rh:-.- calculate the force
which is a pl licd to the strochore (e e
o0 a ',-,-1|;'|_|:]!|_ the line pull may be 20
I'-“-H-I-I'l'ﬂS. s thie wii 55 have m with
sland that), They t en use a material
wihis slze o1 composition is sufficicnt
bir weithstand that force without
permatient deflection or failuze. For
instance, if the struclure 15 chosan o
have & working gkpaes of 3379 pad, and
they vse alummuom with an ultimate
limit oof 13,0000 P, rl'-e'n that part has 3
'\11|'|."|'||- Factor ot 13,50/3375 = 4.

It is imvportant fo realize that, while the
farce miay not be high, the stress may
e very high, because the cross section
ks 5o small. The tp of the phonograph
nesdle is so small thal even a [raction
afl an ounce push on Ll creales moga
L'I.I'I1F':I'L""i"iLl.:lI Shrems .-I...‘II:I L I.Id.t Exisks
under an ale |'.l|:|.:n|: 5 fept!

|.|1It:|| -e'|~'r||.|:'; Bk list gafles of sdress
viaslues tor cach material in tomsion,
mmpTession, shiear, and torsion. Btk
these vilues canmnt b .;up]'-lw-'l Rlind I'l.-
based on cross sectional area, because
of & phenomeron known as "stress
concentration”,

Wherever the cross section of a part
changes abeupdly, it will have a stress
conwenleation that will reduce its
skreneth Belosw the caloulated theonet-
cal value. This is & naturally obsery-
able thing: when a shaftc |‘..'I:I15-\."- i

_H F-E_'\-'_'l__I_

FEVELE B

L oy e
ﬂmdunlchaniel

)

!

Figure Ga |.| e
Tﬂlﬂi‘ﬂi&' ,-_’|E Gussect

Dear Readers,

We recaived 4 sad letter from Feter
5|.|.I|.I:-:|- san uf George Siposs. He
said, "I'm sorrv o wrike that oy
father passed away on Movember
I1 atber a I|'nf Fattle with Lieuke
mita and [ '.-rrr'm::mu camcer, Dad
koved flving nearly his whele Lfe
ard developed sevezal planes, He
wrote arficles in most B/ C maga-
zincs over Lhe vears, as well, ﬁ
co- |:|E"'.-E|.-:‘.l|.'l|:'q.‘| the first B/C car
back in 1967, [ balieve, | thought |
wiolld swribe VR S thiat wona ane
aware of the situation. .1 would
a|.'||.~n-u..1t|~1r iF v ool :I ETELTE
that ro further D_F'cf.l, 5, oF eaders
Latbers, ane mailed to his home. '

_ Gingerely,
[Higmed) Peter Sipuss

| Figure 6b i

| E—— l:f'"
TES!

| WO

1
G i pres caned a great

|.‘|-|:"I abonat ¢ 'I'rm; .'|1',:'f1'|i.:- 1nh|'"u

Ia r-'.-:ﬂ-q'nrnn:'ﬁcd with differenit |-:']r_~.a-1.
ard many of vou, aver the vears, have
read aboul them (T mLﬁz,]' the pames of
RCAD or one of the full-size F‘.If%e
magazines, He was an achive member
of the Harbos Soaring Society in
Califurnia. We shall all miss him.
T'his nabe is bo .-'Il"kﬂl:"lu'-'h."l']El."' the Tequest
of his som, Peter Siposs. We would
appreciate it if all of vou coulkd help
ensure that o further readers letters are
madled b hi= home.
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ahruptly, it will "seem” to be weaker at
that poinl. The amount of strength
reductlon depends on the type of cross
sectional clanee. For instanos, a shar
corner, & hole n ther misddle, or a |'||lr1"EI
all create different stress concoentra
Homs. I‘it11,|n_'~j
The fuselage 1bn1pt|_1.' changes cross
sechon, figure 4, just in front of the tail
feathers. When | e plane stops
abrupdly (Le, nose dive close to the
round), the fin wanls ko keep gk
ﬁeuu;.u of ils inerta. The H}.:'Li v 'Ii-_'
bottomm of the fussalage has less weight
thiam thwe finn, s thae fin Ends o bres
the fuselage. Make this part stronger.
[Birecause thee ssablizer is LEs] 1l 4mi ﬁ_ll:h
sides, 1ts mass COIMETESSEs the husela
bt dioes not want to make it snap L'-I"%rlc

The wing spars have deublers out toa
prortion of the wing (hoc spar); thea
suddenly there are anly spars, and no
shvear webs, Breaks usiia { OCCL
whepe Lhe box spar ends. You can
make the spar '-=Lr|.l|:|.;.=_k.'r1|: vou radu-
ally reduce the size of the shear webs,
or elirmimate the webs on oree side omily
ko about five ribs. Figure 5. E
WWheTe two F'in = oof wood et there
is a sudden change in cross seckional
area. Lse triangular or radinsed
Fussees fo distribute the load on a
wider area. Figure &,

The basic idea 15 to make the change of
cross section a gradual one. Use
tapered pieces to blend one size mio
the ether. Another way Lo reduce
slress 18 Lo make Lhe part resilent so
that the stress is not applied suddenly.
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SOARING CAPITAL OF THE U.5.
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cou ok sl ATV EKER

Three metar & larger w/wlerons & wore relams
Fan & traiming- jpin Fha growing serobes
movemant. Exparinacad fouf pilete B fuge willbe
provtidad, Lorge flat ite, $5.00 .
Cantuct: Jaha Daretina T17-596-1392

Iur instence, use bambon, or stecl wire,
bianse they all bend, and thus
Er'.udl:nlh' absorb the load,

T|‘u_'1'|l'|:'r|i:ﬂ.||'|.' e wl'n. . whien benk
upwards, has a lot of I":'I'Ibl.l'.m on the
battom, Most of our wings Fail,
however, In compression (1.e., the to
parl crashes), You can prevent that by
making the top covering sHif and
curved to increase s “moment of
tnertia”. That's another subject that
wie'll discuss i the future... [l

Acrabywing FhvIn

Juiiwe 2931 Zong Ll

Scheduole of Special Events

Daate Ewednl Lacation Contact

Jain. 13-14 Ion, Lond Purita Gorda, FL O15Ge Wilson, (9410 027-2117
kel 3-4 SW Winder Soaring Gilbert, AZ lain Calithesro, (G031 B3U-1733
Fel:. 24-25  Im, Unl Cape Coral, L [ohn Agnew. (10 936-7148
Mar 23-2¢4 Im, Unl Orlareda, FL Hank MeDanzel, 071 831-3588

Apr. 30+21 Im,. LUnl Oirlapeda, FL Hank McDanzel, 4071 811 -3588
May ¥M-27 2m, U'nl., Tun, XC Meorriston, FL Ken Goodwan, (3043 325-1704
Juare 1-2 Ist Anrzsal Martheast Elmara, WY [ohn Dershne, (7171 5062792

Tares 1-2 L5F W Task Weekend  Tr-Cltles, Wa
Jure: K- 4 SRS A 26 Soarfest W Loving, O

]IJI'!E" 0 - 23 Mid-Seulh € |..-|"|'|_:-i|| '-||._;|- Pl pahieE, T
W, Falm Beach, FL Joo MoeCudden, (307) 675500

Aug, 34 Ll . Falm Beach, FL Jom MeCudden, (3070 672500
Aug 4IJ~:E|I L Im, Lnl, Fun, X5 Willston, FL Ken Goosdwin, (3MF 315-3744
Sept. 21-12 _':||. Lnl Crrlardo, FL Hank NeDuniel, (4071 831 -3588
Ot 1920 Im, Unl Williston, FL Eab Wargo, (813 938-£562

Dy Peszmecker, (9175 A59-0024
Fete Clsen, U -2
Baks S, C0011 0 F51-7252

Januoary 159686
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Slider
A 5150 Two Meter Design

Using Off the Shelf Components

by DO, Drammell
Tulsa, Oklahoma

1 Hate 2 Meter Sailplanes!

Thieeyre hard Lo ses with my Ured, old
erves, and are harder for me 1o land as
ﬂi_'I.'LITH‘tﬂI.}' as my WH® Duck or
Adrtronics Peregrine. 185 abso another
e o :_nrr':',aln:! = ﬁtxlril:l::"'_ Law #4449
erpu:.um‘]:. *Twn models are four times
as much trouble as omel™ But when
yvou contest like [ do, and 1 LOVE fo fly
contests, and you drive to Wichita,
Duallas, or Bansas Ciby, or to MUNCIE
for the LSF7 abdA MATS, and vou're
spending maybe a grand on a long trip,
v meed oy as many ights as
possitle to amortize the cost of sch
rIiEh'r. I mean, at STHX] {ur the i Fe
mare talking S100 por r|'iJghl‘ forr tem
H.iglﬂs- Serions momaew! By if the
contest s large, tar away, and they
have 2 meter events, it makes sense to
fiy a2 musch as you can, as often as you

cam, OF, OK! 50,1 needed to geta 2
roeter ship for the MATS this year!
Wing

Looking at whal was available, Lhere
wiare certainly many X meter ships o
chicse froem, Being: clhissp, [ was
reluctant to spend almesdt as much for a
ZM kit as | wisuld have for an open
class ship, o | decided on a rellur-
. & el of WLRITE 3 1, | werevte an
article for C50 in whick 1 su e
that o competitive sailplane could be
comstricted from off-the-shelf compo-
nents made by specialists (e, a wing
from a wing maker, a fuse from a fuge
maker. hanivwara from hardware
makers, etc) It would seam thal such
15 o s, and at Pasadena this Vear,
two things happened which brought
albwouat my listesit creation. Mark Levoee,
Lewvoe Design, was m:-]l'i:ng glasqn
fuselages {Super-V like, but with
conventicmal fail group), and Roser
Chastain, Tekoa Fh\e Cenler of ﬂe&:gn,
wins showing samiples of Lhe resy
Feather /Crall ‘buck an inch’ obechif
foam wings, OK! [ came home with
the fuselage and called Koger a couple
of dinys later bo order a set of 2k
SDANAT wings. The wingrs arrivid a
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Fewr davys later wia LIS, ke in ey
|::|.'|xl:i-:_' i ng and I_'n_1l'£;_l: W 'l ina
pavy card rd box, The 15 5!1?}.- ing

and handling charge was well justified.
Workmanship on the wings was
expellent. The panels were sanded and
ready for fndshing. ([ used MinWax
l'"n.ﬂ?':r:.r]i-: clear Hl!::ﬁj- e condrol
surfaces were roufed ot with a 378 <ot
allowing the use of light-weight 116
balsa tacimg. The win ]:I.'mr'ﬁ. WoTE
guickly assembled with the additonal
huilder supplied spruce, or preferahly
bizs (easier to shapel, leading edae
stock, and a couple of Blocks [or the
wing Hps. Each panel weighead less than
5 ounees, ard matched within 3 wprams!
S far, soopeod! Mest came the process
uf :;r:ni:nﬁ E:nelﬂ. {h... J{uuﬂ-u.]

e lescte s menitiom that thes is a one-
p'ir'n-' wamgr. | kmoow, | wasn't oma r abomat
this ithier, bast thit's what H-l:-t::'r R
and, what the heck, 111 try anything,
once, The panels have full-depth spars
capped with inch-wide carbon fber. Al
the roots (which come without root ribi,
1 removed 178 foam in fronl of and
behind the spar for a depth of 4 inches,
panwise. Tnules Wsese cavilics {oawe panel
al a timel, I poured slow-curing epoxy,
and irse apar-height 352 thick
carbon glass sheet strips facing the spar
fromk .anl rear. Clamps wede Etl‘dl‘htﬁll
that the strips are held tightly to the
sraar. Wharn tha first ]_'.!.'mn:_'l wiks cuaneid,

the second pancl was j-:-'im:_wr] in the same
manner with additiomal epoxy placed on
the remainder of the root facing, The
oy, one-piece wing was again left bo
cure, The dihedeal angle was aboul 4
degrees, and was pre-sanded as deliv-
ered, and the panels matched LESTE and
LE apar willun 1,/32°. Close erough!
Mormal |_1_.'_. if you follony Tokoa's instroc-
tinns, the wi anels are first bavel
saandedd b achieve dibhedral ob 3 depreses,
and then simply butt glued fngether
with & I'I'|i1'11|‘i|3i':l:lrh'!'\|: ; .'|E'nr.| rrh'inE'wm'l with
3 lavers of 4 oz, cloth on top of the joint,
and ? lavers om the hottom, A pine block
174" preater than the [use wikdth s used
on cenler al the tralling edge — s used
at thee jounl TE afller the Jap/aileron ars
cut pway, After the omt cures, 23/4°
biosless aree hrillisd st the panel junction
into the battom :-;hl.-t'l:ini._,'_. foam removied
ter top sheeting, and holes are flled with
frh'l:-r_l,-',"mil_'rﬂhal'.{mn mibx e mTﬁzn'.-'id[-
mounting bolt bearing podnts, flap
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aileren and wing panel TE are Lined with
1/ 16 balsa, wlulge SE" soruce or bass ks
used for the LE. Tip blocks are glued
on, and then the assambly is sanded and
tfimishesd. Tekos recommends multiple
cnats of water base Varthane, wi L-,Fun
with o spuEe, ]i.ghl:l:.I sanded in ]F)crwcm
T,

Baat, the reinforcement methed 1 ended
up using was a litthe different, The
center of the panel joint was reinforced
writh carlom Hiber mal and glass cloth.
Two layers of heavy, woven carbon mat
337597 wide was eposied on the lower
surface and alliveed to cuare. This was
tollowed by twer lavers of 1 o, glass
clitth, 4 1/2 and /™ wide, These were
oied and blotbed g, one sheet at a
tmar. Thitn peT sutiace materials were
one V' wide laver of 1 oz, cloth and a
fimal 5 [ /2" wide layer of 1/2 oz, non-
bhas cloth, [ used masking Lapse Lo [oem
an outer rail for e epoxy, so Lo keep the
ol meal and blendable al the edwe, or
the 8" cloth.
The center botborm built up bo about 3732
thick, which was e EHEATY fur the
methad of wing to fuse attachment that |
AT WP with., A r..'lFl.-ed_. brisses, screw-in
insett was located at thie hardwane store,
Thez in=aert 15 |:|'I]'.|I_'l.'| v the insice, and
accepts 3787 n:,-'lcm bole (ke the kimd
nsedd to attach toilet =eatsi, and is
threaded on the outside with a heavy,
itched thread, which would normally
serewed inko 11716 hole in weosd for
table legs, etc. [ carefully drilled a hole
in ke wing lower suclace, slightly
smaller tham the inzerl’s outer diarmeter,
and 178" behund the spar, Using a
mﬁErmH -.r-.u;nil remnvﬂ the Fu.lﬁm diown
ey the raheetime. Mext, | pio
the :II'I"GI.'J: losisr e l.I':ll.'i.I‘h milH}:E‘IE 113;:',
filled the cavity half full with epoxy, and
serisweed] thae insert untl it came in
contact with the top sheet. As the insert
wins sorewed in, it displaced some rp-:lc?',
which was wiped away with an alcohol-
soaked towel. The eposy was allowed Lo
cure unlil it was green — shill just a little
soft, allowing the insert Lo still be moved
Tor acdpustment. The 378" oylon boll, cut
to the proper lergth, was then inserted
1J|.r|.|u5|t thir 13716 hasle i the bt of
the fuse. The fuse was then placed,
inverted, onto the inverted win;; om thie
bonich, and the halt (lukbed with mold
release or Vaseline) was screwed into the
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insart. The: fuse and the assembly was
them lestt b curie, tn'g'mig]"_[,

Lircular servo wells were routed into the
loawer surface using @ Diremel Lol fe
remang the skin, and a soldering ron b
remowve the foam. Al foam in t

cavity was removed, exposing the &
skin. Foam-compatible CA was used to
coal the tog skin at the botbom ot the
cavity, This helps reinforce the skin, and
bl aveid :-.-]'.!I:fEin . Cirrnlar hloncks of
blue foam, abous 11,2 in diameter
woirnet usred in each of the servo wells

Thie Blocks hawe cutouts for the servos,
and provdide a snbstanbal reinforcement
far hioth the top and bollem skins, while
rigidly retaining the servos, which are
simply pressed . Blue foam i= springy,
and doesn’t crumble under compressan,
as does while foam. 1 use those
Adrtronics vinyl, servo-retaining, sticker
Hlingess for well covers.

[he wing attachment method works
well, unrs;'l’ﬁ.-:: wing is one strong sucker!
If supported on the tps, and deflected at
center, the wing springs up and down
like: a H:Iass- diving board, deflecting
aboat 1 imch with three or four harmon-
ics. Energy return is phenomenal, Oul
of a fight turm in a thermal, the win
flexs (loads), and then really u.nlua-;is.
Very snappy response; very quick. All
up weight 15 43 oz, 9 uzm?s S
Dy, the ship theemals very well. With
the addition of 5 - & oz ballast, it shru
off 15 - X mph gusty winds like a b
habal. Penetration is Eav:‘lral:rr:.hmtr_!.-!
Landing with full flap is predictable and
accurate, Meesdloss bo sav, I'm ha ¥
with the ship, and [ am |:|'.ar|.'r'|i:r||5l;.:f|
build another wing with thi B =15
airfail for the slope.

Tekoa ofters several wings. The 5100/
inch units (thesse are one-priecel are
availabde with S0F037 or BiG-15 airfiodl,
and either 78" (2 meter} or 100" span
Adso avallable are the Shadow mn.gﬁ,
ED?I:I?'?SF' 12 ..’Il'l.d.ﬁ.. Iﬂﬁa imlil.i{'l‘ ars
mizre. Shuppang and hanclog = 315 per
sel for T.I']'J'Jj--I or an additional 10 I:vu:ré-’E
day delivery. Call Bioger and usder a set.
You'll like ‘emi

Fuselage

The huse chosen was o 28 amit with
comventional tail group. These may be

urchased from Leves Dhsign in either
M or Standard size at 57 and S89,
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T hese fuselases are Kevlar reinforced
and YEry IiEI%-_: thoy are neinforced in
the corners and high siress areas,
making the unit very stromg, One-
piece glass, removable canepies are
supplied with cach unit, A slip-on
nose come wonld be betler if it were
available,

The Bellcrank was fashioned oot of
Foerdca, and elevator joiners woene cut
b Derath ot of tikaniam stock.
Pushrods were made from 1.3mm
carbun/glass rods, with ﬁllasl:icjnsﬂts
glued onto the ends toallow tube/
clevis attnchment to be press /fitted

and CA'd on. Strong and Light. Two 1°

thick blue foam o with 1/8° holes
for pushrods and 2732 heat shrink
antenna hube were used for bulkbhesds.
Cne was positioned slightly ahead of
fin boom juncdion, and the other 1
aft of the TE. These support and guide
the pushrods and keep them from
Hexime. The haat shrivk tube mns o
about 27 ahy of the bellerank area and
forward into the canopy arca over Lhe
o ot the servo iy and close to the
receiver. [t is left unattached ug foal
miskingy it easy to prasp and insert {he
antenna. Servo tray is 3716 ply with 37
B balsa rails underneath epoxied in.
Eudder and elevator servos, along with
switch, are mounted on oL
A 47 % 1747 contowred plywood plate
wias eposied nto the bothom of the
fuselage to allow wing bolt attachment
[from bottom) and towheok meunting,
The wing attachment baolt also retains a
& oz, ballast unit el upoof 17167
thick strips of lead cut about 47 long,
stacked and taped fogether with
masking tape. The lower sirips are
narrawer than the upper, allowing the
unat bo Eit whithin the curvature of Lhe
fuse. Insertion and removal i3 easy;
o bolt!

Stabs & Rudder

Thie rudder was Fashiomed from a picope
of pink foam, sanded to shape, :|:1|£I
covered with aobechi IJ.‘\.i.I'IE M T
-;u:unta-::l cement. For stabs, [ used a sal
[rom an otherwise deceased Faloon 230
(built up and Lltra Coat covered, <1
Oz 0.

Miscellafieons Notes

Obechi loks great when fnished dear
with & Polyurcthane finish. The
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referable type 18 water based, and can
wiped on with a cloth or nge, It

drie= {Euu'H}' and is wvery hnm-llﬁsgu
use tus typer of finish, apply it just as
so0mas vou teceive the wings, That's
right. Hisfore vou do anything alsa o
thasm, Why? Well, obechi does some
simangne things. For instance, it tums
yellow if vou get o, or old CA (not
oovened herel, o a]i.|.'l|:'|a.|.i|. resin t:]l 1, r
almest anyihing else on it. If the obochi
15 srreally, f:il'li.‘j!I it Hirst with ]:ll,':l}",l;re\-
thane, and then do the construchon, IF
the obechi surtace is not as smooth as
vou wank it, clean up your bench, wash
vour hands, put on ﬁluves. and sand it
with a hand held orbital sander witls 220
Ehrit aper. The less vou towch the stuff,
the betber il will findsl.

When routing servo wells, make sure
that the top of the wing is well sup
ported on a flat surface. Donw's curt
through e top skin, and don't push
hard on e serves: while in:-;l_':'l'i:ng thiesn
into the wells, as it is casy to split the top
51*:|.*|:'|j|:|H or make a bukble on the bop
surface.

Airtronics 4141 seTvos were used
throughous with 12 and 24" extension
cables. (It would be rice If 4" and 18
extensions were avadlable.) The 4. 24
units in the fuse were tediously short-
ened the appropriabe amount o as b HE
the fuse length. These cable can be
pulled aboul 3" above the wing saddle;
the pigliils from the aileron and fla
servos stick out of the wing ahout TF('
same amaunt. After comnecting, the
cobtechong are shatfed ko the huse st
alead of the TL. '

It was necessary to endarge the cable
channel in the wing. 1used ajig o slide
d 3516 heabed wire into the wing panel at
the root it order to “burn” a 3,-'t5-‘
channed, [f not careful, you can de-bond,
or split the obechi sheebing. So, mke it
very easy, and make sure that the fig is
level and straight. Get down and eyehall
it, Epanwise,

To make il sasier to install the servo
exfensions in the wings, you can remoyve
the male plugs by pressing the tiny
retaining fangs on the connector tubes
thromgh the slots on the surface of the
plug. Lse an exacto kinife and press
grotly on the tang while gently pulling
on the wire (one al a hnwﬁ. Thae wire
should be easy to remnove. Just be very
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gentle, When the connectors have been
removesd, wse seotch tape lor other thin
fapel bo gather up e ends so the cable is
romnd on the end. Slide tito a piece of
174" heat shrink tubing, and compress
the hundle, (Don't mels the cablez)
Insert the Lube inko the servo bay hole,
ared push thoough to the exit hole at the
pol end. Bemove shrink tube and
miasking @pe. When you reinsert the
Luabee daedes the plug, use the point of the
exacto and gently raise the tang up
abwree the surface of the tube to that
when vou insert the tube inbo the phag;
m}:'u hear it click in place, If you don't

T the click, etther E-m tang is benlt
down and ned catching, or vou have the
tube in the plug upside down, Make
sure that veu insert the each wire into
::Lni correct hole. (Red into #3..0 Chieck
wice!

S0, if you want to get into the air guickly

and cheaply, check out these wings
from Tekioa. These are high quality
anul very affordable. Levoe's excellent
fuselage at §79 iz an excellent choice,
Yo can build a culting edge machine
with of-the-shelf components, One
uther lhinﬂ Tor Phose aof wim |a.1,:|[_:|:|_'i_|,'|g at
me because of my cabling technigues. |
just want bo sav here (late breaking
newsd that [ nesw know a much betler
way to doit. But, that's another story.

Thermals, D0,

Vekoa: The Center of Destyn
49360 Sky Harbor Way
-::Ftr.'rri 9, CA 92538
(I 70464, fux (K190 FAI-0T05
Levae E‘ﬁidgu
510 Firirmene Ao,
Sierra Madre CA 91024
(A18) 355-7997
[ |

Wing
¥

(Y Box 975
Olalla, Washington

YRS UGS
E-mail: bsquared@®@halcvon com
The EH 0.0/9.0

The EH 001590 2 ancther i a series of
sections designed by John Yost; it has no
camber and i 3% thick, As & symmetri-
cal section it has a ri.ld'uhm eroment of
weree and a relatively lmited maximom
lift cocticient, For énthusiasts of tailless
planforms, however, the EH 0.0/9.0 has
at least bao wselful functions. The EH
(090 can be wsed as the section of
choice for vertical stabilizers, whether as
"mringlets” or as a =ingle central fin. I
can also be used inoa more flundamenkal
role as a thickness distribution in
conjunctiom with a predelermomed
casibsr line -

As o vertical surface sechon, the EH oL/
4 may be considered by some to be
somewhat thick, However, as other of
the Ei 1 sections have been thinnod
successfully, there should be o major
comoern over thinning this section, as
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well. Such thinning should be done in
mederation, 7% should be the mimdmumm
thickness consbdered.

If the EH 0.0/9.0 i= used to place a
thicknesz distribution around a camber
lime, we would highly recommend usin
the algebraic rather than the trigomomet-
ric method. The srigonometric method
irvolves adding the thickness distribu-
tion alung an artificial axis whech is
perpendicular to the local camber line,
wlale the algebraic method always adds
the thickness distribution parallel to the
T axis. The algebraic method is far eazier
to accomplish and gives a leading edge
shape which seems to provide better

stall characteristics.

For those of you who wish toase
camber lines appropriate fur plank
planforms, see Cn the “Wing.. 17,
published n lh-;-ﬁuﬂ- 195} issue of BC
aoaring Digest. That column provides the
formulse for comber lines with various
cepasover poings. IF wvou do not have that
spevific back issue of RCSD, the colurmn
15 reprinted in O the Wing. .. the
hqtrg-'l]:ruhlishrd by our own
B=Streamlines. The reprint also includes
a computer program which caleulates
various reflexed camber lines and then
I"I:I'IFIIZIEEE a chosen thickmess distibution,

Flease forwarnd su Hions for future
colutnns fo us at 17CL Box 975, Olalla,
Wa 35 Ts. |
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Sallplane Homebullders
Assaciation (SHA}

& Divizian al the Soaring

Society of America f
Thes gu & of 1ha
Saicians Homebultders e
BEsoCIAtOn I8 10 stmulale irlenas] in full-
sze saliplane design and consiruclion by
hoemebulldens. To asiablish classas
gardards, caaporas, whans q_:||:-i'i|:nl:|lr:.
To dasirnirale nflomatar reklincg o
canstructian lechnioues n'n.arnria.lg._ Thanry
and related fopics.  To give recognition for
I'II:t-EWL:th,‘ desgns and accampliEhmants.

EHA publishes tha mnmg Sailplane
Bullder nerwsletter. Membsarshiz cosl: 315
WS, Studend (3ed Class Maill, 521 ULE.
=|E'-E|I..Iﬂr Mamaeship {3d Class Mai]), $350
.5, Aequler Membarship (151 Class Mai),
528 for AN Cihar Courdries (Sufaoe Mai).

Sailplane Homebuilders Association
Can Armsbong. Sec/Treas.
21100 Angal Sanagt
Tehachapi, Co 53561 LS. A

,—’"‘\._,_,—\_H_‘x
The Vintage Sallplane Association
Buoaring From the past and into the fufure!
The WSA & didiciled e e preservetion znd
flving of vintage and classic sallplangs. Mesi-
Bers include modelers, histomans, colerbors,
s Fing welerins, and enthussasts from around
the warld. Vinlage sailplane meets are held
epch year. W5A publishes the quarterly
HUMNGEE CORD pewalether. Sample =
100 I'-'Irrn'.'lfr:hlp::*-ﬂ'-l,lil?er'.-w.- For mare

irformation, wrTEe ko e
Vinbage Sailplane Assuciation
Kouie 1, Box 239
Lovettswille, VA 22080

Lonbmets

Special Interest

bd
]
=™
=
2
=]
2]
L
ut

Fid ENTHUSIASTS WITH
ELUROPEAN FiJ LEAGUE NEWS

Therunnd Talk i an unoilicial publication
designed (o acl as o forom to discoss,
educake. and exchanpe informetion
maneerning FAL Cluss FAI Subscription
Habes: £5.00 UK, 806 Contireninl Eurnps,
£11.00 Moreh Americn. E800 Rest of Workd.

Thermal Talk
Jack il (Editor)
21 Bures Closo
Storerminrket, Suffalk
England TP 14 2F1,
Telephone: 01480-675 150
emmil; Jack Sl TEER G !l:fl,;-:npu'.:i_-ngl
O e-mail; Jack Termtalk@demon.co.uk

— ——
CUERMAL Taj TW.ILTT.
g ! (The Wing Is The Thing)
? T.W.1T.T. sanon-proft eogan izaticn whoss
T TR miembership socks b promede the research
and developeent of Tving winge and sthes
.* NEWSLETTER FOR kalless asrcrafi |'\l_'!.' [":rl'll.lil‘ll nE; FRIE TR L |'|,|r bl

exchian 4 o idewin aiwl ex E"ilﬂll_l;l_-\. o AT
Inemmational basiz. T.W.LL.T. 15 aFiliabed
vith The Himsaker Foundabion which is
deddicabed te furthering education and Te-
seaich it a variety of disdplines. Full infuor-
muahion packape including one back issue of
nevwslester 1= 51 50 US (55300 fareign). Sub-
seripan rates are 3 15.00{USor 22200 (For
wipn} per year for teelve issucs.
LT T, PO, Box 2430
El Cajon, CA 900121

EH 0.0/9.0
X ¥ X ¥
100,000 0.000 0099 0289 :
88801 000 0994 062 E o
9606 0018 DBBE  .0.084 E S E
49.114 0046 1.571 -1.350 r
26428 oAz 2447 .1 7o8 E
97553 0168 1511 2084 s |_
95483 0241 4758 2445 -
85241 0345 6185 277
93.815 C.483 7.784  .3.087
W.216  0.507 8548 -3.370
80451 0,748 11474  .3824
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BE42E 1100 15733 -4.000 J
84227 1297 10129 4108
BLATI  1.505 MAEN 4373 £
THaAE 1724 £3.209 4418 ﬁ B
i e 1.950 IEA1E 4474
TA0EE 2181 28711 450D
71088 2415 1504 -4.48%
6E.406  264R 4548 4480
62435 9904 IT565  -4.395
5003688 3320 4063 4908
SE.267  AK2E £.73 418
E3133 3718 45,961 4054 |
50000  3.885 BO.DID 3885
45961 4052 53438 ATIE L
43733 4194 SEZET 0528 "
A0EH 436 50388 .3.520
ATHES 4398 62435  -3.104
34548 4460 BS.4D6  -2.648 ,
a1 504 4 495 71284 = 415
2B711 4500 TAODBE 2181
5012 4474 TETI 1450
23,208 4.415 TOGAL 1,724
ME 4323 89871 -1.535
18128 4,198 84227 1097 e
15733  4.008 BEA448  -1.100 @ [
13562 3847 BE.536  -D.916 e
11,474 2524 B0.4581  -0.748
548  3ama 8226 -0.557
7.70¢  3.087 BABIS 0463
6185 2778 B5.241  .0,345
4758 2485 IEABE 0243
3511 2084 T S R =
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0000  0.000
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Ilua

LSF

The League ol
Slkent Flight (LSF) i an imbemialional radamily of
RC Saanng pliois wha have eamed e n'i-:qlﬁI i
Besome members by achicving specifc goals in
soanng Night. Thane ara no duas. Once you
Guedity far membership you ansin for ife
Tha LEF program congista of five “Bchigwsmant
Levelz". These levels contan spacific soarnng
ks i ba completed prioe 1o advancemen 1
the et level

Lezqgue ol Slert Floh

10173 51, Jos Ad
Fi. Wawne, [N 468355
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|E camibacts E‘.‘; uil:.ln:rmw TMSWET (ues-

Eirs e soaring sibes ot cordests in their area.
I Comtacts & Booring Groaps - U.5.A. :l

Alsbarma - Morth Alabama Stlens Fovers, Bon
Cawinchart, 8733 Edoehill [v. 5F, Hundsville,
AL 3sEnE (2051 855-TRE]

Arizoma - Central Arieona Scaring Lesgue,
Iam Glhithers, R ) CECE e

Arizona Sputhern Ariconag Glider
Enthusiasts, Bill Bdelcher loontacty, 142650 M.
Silwind Way, Tucsom, AL BS737; (602 225-
27, SAGE weleomes all leweld of yers
Califernia - California Slape Racers, John
Irarak, 1063 Glen Echo Ave, San Jose, CA
G951 25: (4081 2544215

Callfarmla - Deeert Union of Sailplane
Thesmalists, Buzz Walte, 334 Paseo Harbara
BRI, Falim Speinge, CA 92252; (615 327-1775.
L alitprnia arthern California Soaring
Leapue, Mike Clamwew (Presidentl, 2018
Dorada CF, Mavatn, 4 94047, (415 B97-1917

Indiana - Bob Steele, 1H73 ST |oe Kd, Fort
Wayne, I 4aH35: (219 4851145,

Fanaas - Wirhita Mrea Soanin Assaciabion,

Cat MoCleave [Contact), 116251 Panbecked,
Wichila, KS 67212 (316 F21-5647.

rcky = Mucgrass lr_'|ﬁ Society, Frank
Foster (President!, $93% Hartland Flewy.,
Lexinpgion, Y 41518, &) 271817,

Mlairee = DionsmBast Soating Club ikew In.ﬁi_l.::rd
area). Steve Savese ICenlact], KRR Boxw 565,
Coorham, ME (4038; (107) 038 40, Inber™et
e-miail f]i:lLAnn:tmnEE‘uuthlrh:uwnlb.

Maryland - Balimare Area Soanng Sacety,
Fusscl]l Bennett (Presidentd, 30 Maple Ave,
Ballimsre, ML Z1ZEE; (411008450005,

ﬁar}'hnﬂ & “nrihern virgieda :nplta|hrm
Soanng Association (MO DO, & Northermn
WA Seven Lopeniz (Caomdmater), 1250 Clircle
Trrive, Beckville, WD 30850 (3010 345-4386.

California - South HBa Searing Society, Mike
Crervais, PUOY Box 2012, Suneyvale, CASI0ET:
(40 SEE-A140 after 500 po
Caldfornis - Seathern Calil. Blectric Fhyors,
duii Bl [Presidentl, 1375 Logan Aove., Casts
pag, ICA G266 (T e 1- 1770 (00, (714 62 -
497 (F L e-mialls E-Flyen@s. retcam.cam.
Californaa - Torrey Pines Gulls, Fon Scharcs,
7319 DMivetas Ave, La Jalla, CA 92047, (p19)
L.

454 4

Easbern Soaring Lepewe (WA, MUY, DE, I".-";..‘hlll.
WY, CT, K, '-.-I.ﬁ;l.jar Cash (President), (301
o127 el Badld easBaol com; Eall Maller
1See, fTres, ], (ROY] Q89.7987,  comail
ersevlill®@anloom: Michasl Lackowski
Eilignr], 448 I;_';,:-'.lnl}' Rt a7, b ared, ] DHHAH,
eernakl mikehiairage com.

FMarida - Flerida Soaring Society, Bayv Adonzao
IPresiclemt], 313 Blise Maidencane PL, Valrcn,
FL AR5 (B Y684-3075 H, (BLI 68 1- 1122 W,
Laeomrin - DNorth Atlanks 5|.lri1||_5' Agereialiom,
Tim Frster, (404 9789458 ar Tom Long,. (04
HH-19%8 (anytime),

Hawrall - Maud Island Sloge 2eamn OF‘IE'
tion, MI50, Hank Yendiola. lli'-E al 5.,
bl kawan Maui, HI 96768,

Mlinmis [Chicago Aread - Slent Order of
Aeromodeling by Hadic (50LA K], |im
Melnbyee (contact], 23546 'W. Terr 5t
Plamfield, IL &0544-2324; (3150 436-27¢4, Bill
Christian Goandact), 1604 3. Chesuat Awe,
Aclingbon [ Tegghibs, [L G000 (TTIBY 2331617,

:||:||r|i5(h¢|rt|1_wt-:-t:-'\.l'.@"l_-':, Haw ks B Soar-

|;1“1.-‘q Club, Jeff Ren.n.-:ﬁda- [Cresident). dl4
‘Webster 5., Alponguin, 1L &010Z, (705 655-
755, eve. o Mg,

Lowwa - Eastern [owa Svaring Society (lowa,
Mhrois. Wisconamn, Minesscta), Bab Ra
(Eclitar), 1406 fi2nd St., Des Mopomes, 1A 30311;
(515 2775288,

Page 38

Michigzar. - l.'.-:\-t'.:ll.-; i.ﬁia.t;_r'l S BAC Boaring
Leapis & “Wings' Faght Ackoevemest Program
|I1.11.$'I.II.'I:'I:IJ'| Eay Hayes, SRO3D Cyremus Lane,
'.'\.'m-hinE!url.Mlﬂ G4, (A1 TEL-ANA.
Flnneanta - Wimnesoia BoL '.:.I:'.:I:I'Jr.ﬁ sciety,
Tem EBent (Contact), 17538 Kieghiak Ave,,
Lakeaille, MR S04 IR 20 £35-2792
Mzeoun: Independenoe Seanng L_lub TR arsas
Ciky aren, Western Missmiril, BEdwin Ley
nntactl, 12%04 E 3 Terrace, Indeperdence,
B BE05S; 1513 #33-1553, eve,

Mebraskn - BE P L Sopers, Seve Loidon
teomtact], RE2 Bax | 49EL Leangtom, NE 68550;
(HIH 334-3451 /5130,

Mebraska - SWLET., Christopher Knowles
toortacy 12621 fvcksonSt , Chmadia, M B BH15E-
e S B ik et B v

Morth Carolina - Aemotowing, Wayne Farrish,
(H1%) 3AZ-T1HL

Mow York, aerolowin Lr.n5 Islard Artea.
Rubir Lehimar, (2121 79240405

Miw York, aerotowing Foechester arca, [im
Blum 2nd Robin Lebmam, (7160 367-2911.

Huw'ﬁ'lﬂrh-l.-q_:’rll;lhlilu.‘l F|||FHIF|:|-'1‘M.5-|:I|J'¢'.-'|:‘|.'|
Mature Preserve, Syosses, MY, IIu-e appola
(Presiders), (5161 7481479, 0 Tavlor Fied erlein
WP, (B1R]1 9221354

Morthwest Searing Society (Oregon,
Wiashington, ldaka, Montana, Alaska, Brikish
Columbas, Albectal, BEower Brevdlove ! Editor),
A S %. Wisleria PL Beavertan, DFE 975,
1548 Bl 1035 (H (500 207-7690 (00,

Uhia - Dayton Srea | hermal Soarers
DA R TS Walt Schmodl, 3512 Mabst T,
Kettoring, (0 454211, (5151 2951758,

i - Mid Crhio Svaring Sociely [MUOSS)
Hugh Eomers, 348 Kenniet O, Columibus,
O E3220; (614 451-3189, ar e-mail
I|_||:|||1.¢|-J,;|;l|'ii1||_'.'|||‘I.-:'|'||u|t'||:u¢u'||l.|IS.
Oklahema - Cenfral Oklzhoma Sparing,
George Vous, (4051 692-1123

| ensesse - r-.h'-n'.'phls Area Soaring Society,
GabSewder [comkact ), 16105add]e ol oye
Cardeva, TH 38074, (I 751-7252, FAX 901
TRA1A4Z
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Tennesses - South Central Arca, Brian Smmich,
T Cresbvopd D, Tullahosna, TR 37385
Ch15) 395 3870, armvtime.

Texas - Texes Soaring Corference (Texas.
|:_'|IL||I|II,,I1|'|:|I. o Lo lexicn, Lowisiara,
Arkarsas), Gordor [ones, 214 Sunflower
Dirive, Caarlanel, Tx 7041 12141 Z71-5334

Lialy - Inleimmiiniain Sileal Flvess, Heh
Harmamn, (801357 1-6406.. "Come Fly Wath Us!"
T":lrgtnia - Tidewater Mixlel Soaring Suciety,
Herk Sia i:ql}'_. [ 428-Re4, emall:
herEstokSaol. com. a2
Washinpton - Seattle Area SOaring Society,
Waid Bevnalds (Edignrl, 12445 Bird Svendie
Sputh, Seattle, WA 98178 (206) 77240201,

| Outside U.5.A
Soustralzm - Southern Soammnge Leapue, Iec, {5511,
Mike CrBeilly, ol I:-"|igI i, 4 Maple Ave.,
Keswick 54 3015, Austraba. Phooes: [SO+-08]1
TR, ISD=10] 290758 T D -
156 (Bdebile). FAX: TSDw 08 571 06349,
Taneda - Wanitubs, ﬁlmptg.m.mmmmq
Clils, BobClare, 107 Tall Ave., Wi nilpeg sAH,
F2W QKA. Caniada, (2040 1340248, y
Canada - Seuthern Chitarie Glider Gooup,
"'."-'Il'u_g-c."'l-"l ram, dedscated mstractors, Frod
Freeman, (41616279090, wr David W oo o s
La14 H21 4344,

England t1henmal Talk & Furope), 1ack Sie
(Eclbiory, 21 Bures Close, Stowararket, Subolk,
P4 271 :Flwllam']; Tele. # (24T

Horg Fong - Eobert Fan, 0 Kobmnson Boad,
ﬂlllrﬁ. i, Hong K.lt'l[j': (A5 ARIZRNGY, FAK

(5521 TEA50ST.

Eoutland - Ton Rus=el., 05 [hapier Flal.'q.":u.'-uth.
Parks, Glenrnlhes, Fife, Seatland Fys 100
Tele, # 015092 7336509,

BOS, Internet |

HB% South Bay Soaring Society, Morthern
Calilornsa; {4061 251 5, B-M-T
Tnlemmet - Frnall listy resouree of RC sOAMmgE
redated folks, includivg US and international
club contacks, vendors, kit marmfactoners )/
distributers, software, equipment ard sup-
i, Alser @ resoinoe for acromodellin , 10

ted WEE sitrsanthe Internet. Cortac Manny
Tau at tascomdkaiwan.cam, oF o
CormpuScrve FR617, 178
Intermet soaring mailing listserve linking hun-
direds ol sarking, F-llrns. worldwide. Send a
msg. containing just the word “subseribe" 1o
:ﬁ_l.:'ril'.gﬂﬂ]lll:“\.' [LETL e Tl"t""l']|[|l|"*|ll'||'\-:‘|"
worsion that combines all the msgs. cach day
inkas o msgE B mevoanmernlid T qurl|-l.-l|.-
visers on the Infereet, ACL IS ek, Subscnibz
using soaring-diges-reguestEaitage. com
Pl pisgs. o sminm il..l.lr.1t1l-.'-.|.'r.-n1. i 0T
info., contact Michasl Lachowsk: at
nl'Lvﬁjﬂil‘Agﬂ CE

Tha .:mqucrl.l Flier s Innfo, Tlot Lire, San Fram
cisco Bay Area - Bex 1 (st & ol niipile.ru:s,
I-'relplu'. IIp_:. .|'|1n'|mll1l|='n'cn1x'l,'Bn:-: [
ticns), Larry Levstik, 151 424440,
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[ Hobby Shops that Carry RCSD |
Air Cupital [laobles Hddsiaes ™ Sl [
BHE West Ceniral 3577 Lisuna R, NE
Wichita, K5 &7212 Alkuauerge MM 57111

1306k FI1-4164 {S0R) 2901217
Califnmia Soaning, Products. - Hobiw Cianter
1017 Marth Citns 1905 Creensalle Ave.
Coving, CA 21722 Cralles, TX 751K
[R18% Dee-T205 1214} R0
Fiiiieys Hol:lies Haaby Tawn LT5A
3455 Peachirrme SRS, Bl 5

Inchetrial Blvd, Ste, %80 La Vista, NE &8128

Craluth, G4 30134 (321 557-1BEE

Ld 111“%55 I Hulbey Werchmus:

F0) 4952513 fan 211 South Serest
Cunrirgs Hobbies Lakeswoid, Ca 512
Ei"":'ur k |H’H'_{'W'?;E . 0 53]-5382
Sam Apselme, CA MSR0 - e
(415 4543087 R
Covro Hiobkdies Mot Vi, 4 WD
2362 Lake Foerest Dr. (415) Sns{@i0

Lpidl L3 im's Bl
Lagan: 1 CA 52483 T ket Hubly
s oL Twverett, WA 552001
HiTecH: ] (M6 LR T

254 - B Wellsan Way
Richlaned, WA 95057

PR R

[ Reference Material |
"harnmary ol Lova-bped Adrtci] Datda - Yoal-
urme 1%, Michael Sefig wird funnel testmg
reswlis, 525 USA lincludes el 524 si45-
face-pulside USA, 55 air Western Flemasphere,
534 air Europe, #2 aic all other ooundries,
Ciareputer disk, assil text fles (nin narrative or
illustratioms}k 5515 inUSA: 516 oubide USA,
Sauree fow all SearTech” pubHeatuons, alsn.
Contact FHerk Stokely, 15304 M. Homseshoe
Cir, Wikginia Beach, VA 23451, Phone {80
425064, email: herkstok@aal.com.

Saill a fewe poples available of spme dssues of
the prinbed transoripls of talks gven on B
Soaring al the Frevicus Anual Maticoal Sail-
plane Sympasum. Prices reduced to clear out
shack. Talks were an thermal metearalosy,
ﬂvllﬂt{rhrlqucs-,nar-:l.'laurl.-.'lﬂ,.;r-:ﬁ-s-:n:runl:r:.'.
plane desipn, airhoil sedection, vaouan bag-
N, '||.'|_q|r-.'n1.'¢r|11g.s, Fh.'mﬁwmf_:,ﬂr,,. ,
o SASE or call fur flyer giviog details
SAary copies of mosl receid (15920 fransoripl
left. Chubs have found them good for ra
rized, rilts, eic Al Sddmore, 5003 Doreet)
ive, Madison, WI53711; (608) 271-5500.

[ Beminars & Workshops |

Frecirstrschion inr nersanconsruchon
& flaght technaques, Fnday & week-ends(Excl,
comlesl days), Mol Falsiman, 3274 Kathleen
St San [os, CA G5124; (408 377-2115.

-
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Classified Advertising Policy

Classified ads are free ol charge tesuhecribers
provided the sd is persaral in nabure and does
nat refer o a business enterprise. Classified
ads that refer to a business enterprise are
charged £5.00 per maonith and ane lmvdbed bo g
maximum of 40 wards  The deadlne for
recelvingadvertising makerial is the 1st day o
thi marith. (Exarnpde: IFvow wish bo place an
ad An the Mlarch tssuc, ot st be peceivial by
February 1.0 KCE0 bas neither the lacilities o
tha stafl to n'.'ﬁ:liq-,.qlp advertising claims,
Howwer, plegese palily RO200 0 any mismep-
reseniabion oCours,

Prersonal ads are run for anz month and are
then deleted aatomatically. Floaveser, '|I":'|.'|u
haveibems that might be hard tasell, vou may
run the ad g bwa rmcaiths comsecively,

For Sale - Personal |

Aldrtranica Sagitta X, MIB., 5332500 = ship-
ping; Wik Modedle H-101 Salbo, WTB... 512500
ing; Cralt-Airlrc. Golden Eagle, MIB...
+

ipping: Top [ite Antares, MR,

FOLOC + shipping. Ray Fatirka, (513] &47-
7570, Michzgan. '

[R XI8EE glider switchies, 2 vears old, 1-MER-
520X recerver, 1 'ﬂER-I!ﬁfll_‘v_‘.vgr, &0 ma
battery, Tubber duck artenmna, Fid 53,700 mhz
bam Frequency, e 341 servis,, SI00.00 +
shipping. Bick Dusek, (A2 4360245, after
HlH) pm, Mevada,

Alrironis Infinity 1000, ch 35, no serves, 2
bafbery packs, 1000 mah, case, reck stragp,

. FB0H or B.O. + shipping. Jlames

Chudley, (9163 455- 18RS, Ma. Calidornia

L For Sale - Business |

GLIDER RETREACTS - highquality, T /5,1 74,
13 scabe pnade in US04, 178 are alandand ar
heavy duty. Cantact Ball Lisoomb, 7034 Feen
Maice, l:ar[sh.:ld. CA Q2HH; (519) %31-1438

PC-Soar Version 3.5 Sailplane Performanes
Evaluativn Program Cphional Sailplane Li-
brasy mow exparded o 54 madels including:
Alcvore, Anthem, Cenesis, Make, Proabs, Ther-
rruT'EaﬁIl:. and Synergy-21. Free Library Up-
g:adm PC-Snar Uparade to Ver. A5 5110, I"I:I_'-
ar Mew Purchase 540 Mosw Libraries aof
Seilplanes and Adrfodl Polars 531, Faease in-
clade €3 F&H for all pairchases & apgrades
Also avallable: ROSO Dalabvese anmd Lagser cat
arrfail temiplates. LM Associates, 1300 Ba
Pidge Rd., A J’!lﬂlnm. 7] 54417 _-'-;PI-_-I'-I_] k]
after & L weekalay s or on wessends.
FRECTS1OMN AMAF WING CUTTER, T

lacemsnt purts. and service. AMAT Model
ridiscts, 243 Broadway, Oakland, CASdi1 1.

Buaicl Huolliclge. (5100 431-6129, or FAX (3700 L
R334

Fiberglass fusclage fre Cralft-Adr Viking aail-
plane. Bab Parker, (408 97-3417, Calitormia,

AN Aceal Madel Praducts, s rt, slope,
race: prolalypes - all aicfuils ﬂfoﬂe] Valle
Srake, W' HEK Cobra, AMAF Flair, Kevin
Cutler's full hiuse Davenport Monitor, Al
race esled, Bubch Hollidge, (510 68001559,
eve, Calilborria.

'I":-'AHTkHEJl[:!!: Slf.-_lluﬂ Reps. 'I!J:: F"..:Pnln:: FL.I:'. h.|1rh1-
els = ing for ene ¢ peopk: who love
tying BT sﬁi[p]:nmm hE'TLId like (NETRE
psr? their hobby by becoming a sales repre
sentative farmye lire of sadlplane kils, B wiur
v bas and sel i 2 YOI A berrilors. all
ir wrihe Buzz Wallz, Just Plase Fun Models,
S390 Pasea Farhara, Palem Springs, C4 93242
[BL9 5220775 Comunisaicms pasd onall sk,

FORLy L'i'lr:ﬂ;_; SHAFT MOTORS, 575 Clas-
sic glider kite, canl bands. HITEC, FUTABA,
TROKICS radios. 42 meter ::i|.'- slarts:
£24.95. Call us for your glider needs, 1500
.'IHE'!-IHE Ak for Soost. 10AM - PM BT
mie.
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MI13, Graupner 1.,/4 'tc.'a||:=|iﬁ-.'|.|r.,.-l-|'|'ua1,..3-:rJ W/
Multiplex spoilers... 34200010 4 shipping
Sheldon Tohen, (4150 4241280, Palo Albo,
Calitrmia.

Schwedzer |-, 90 s pan, Ukl Slerling kiz, 1B...
ALkl shippivg, USA. Paul, (3600 275-
LwEr L'F.JHI'IiI'H i

Twin sAxtir (Wikl, & medor all plaze, sveellent
comdition, |'|.‘|rt'|P.||"'||.'|"¢' finishen] . resdy bo El_].__
hangar rash, has an inmscalace di-
B fﬁ'k‘ﬂ"!i‘l_ |"1'|I"'|Fl-_-|i‘|i|_||| worthy, all
SETVOS nmm‘l far Fuakaba radio. nose bow re-
bease for airtowing, . 5795 00; Wik Speed Astir.
.1.||J.'|.'|ﬂ.|7|.h|H_3w.|;;:|u:l'|;-r:- SRRSO Twin Acro
10 TRoedsera), MIE, 4 meters.. #95.00; ha

Eawplae, 134" spar, will funy the largest=ai

plasies, 173 L5 with Saks 8.1 bwin and Futaba
werves, mint condition.. SIE0000:  Cerman
b plame - Bosbers Sky Wing, 99 cpan, suil-
able bor 14 sized & larger gliders, NI
§475.0 Bobin Lehmman, (2123 879165, P

Wanted

The cut-nft date for display

Classified Note

Flease note that the cut-ot

date for classified ads has

besan L']I...'II.'IHI_'A'.:I o thee =8 of
thi rwomith,

ads iz alzo the 1st of Lhe
mionth, and the ad mwst ba
camera ready.

R/C Soaring Digest

TIDEBITS & BITS

Great Lakes Soaring Leagns 1565
Fall R/C Boaring Festival Results
-y Ry Hapes

The corvtest format 1 develooed for this
evend may be g ficsl, My poals for this
1.|.11.|.|:||.1= COMOEpE wore I creake A conlesl for
senall BT sailplanes fo compebe an a small
Faekd amd b an umprecedeniled amount of
Hight time. Alsa, | wanted o promote a
Feeroe ard equal competition in a rekaesd
atmosphere, and Fnally a combesl hal i
rrm- okl put vo without belp on the
wkd. Sourdds ke an |n'||'u'|:.¢.ll'uli::,._ rnt for
the mest part, that = how it happened.
Giregy Milsen volunteered b Fandle the
scaring, and a fow non-flving visitors

helped with the timing in the teo meter
event. A special thanks for the help moes to
INTIAN

This was a three parl combesl for T areter,
hasul launch. &nd 1.5 meter mem-nn-man hi-
starl. Winners were declared in each of the
three events, and the tatal points wene
accumulated b defermine the ceerall
winmer. Sound interesting?

The keys bo this format are: are frequency
per conibestant, and hi-skarks wees viced in
ey of elecine winches, Using the keys
elimimates the mamber of peaple requined bo
axlmanister the impouardirg of ransmithers
and r-wrarh%‘l;e witich rebriever
l.-?u:iprnr_nl:. greater benefit & the saving,
afb fime Cne of the prof@ilems we face, in the
usual conkest, is lnst Hime rn:ul'.lr.g i bems
“}'irl_[.:. timnme, [ belizve the lost time factor has
contributed 1o shorter task Hses asd fescer
rouncls, YWhat is Jost time?® Lost time accurs
wheen the imipoind areq is mol nest o the
launch area, and requires walking long
distances o firsd pick up (e ransmitier,
and then ancéber hake ba the wivech area.
Lixal fimve alsi veiwrs due 1o the nature of
mur clectric winches and refriewess. e of
the attractivns to flving small ssilplanes &
the: corvenience of hand launching, or using
a smraall hi-start in small areas like schaal
yards,

This &5 bevws thie combest formiat worked, |
it pre-enbry bo salve frequency duplica
tine and to eliminate the early mornine lost
b regquined b reghster contestants, Enl:r!.'
confirnation included the pilols mwesting
informatiom therchy reducing the length of
the pilobs mesting, The 2m event l'l.n:?a skart
e of 10K aome, and frished at noon
Pizzn avd refreshments were furnished by

January 1996

the bast for a relaxing lamch beeak, and the
2 winmer was annaunced. The bano hoies
wirdorw allowwed contestants 1o fly at will
amy rureher of flights, i record I:|.|1I.u|,r hoer
ksl flighis and related landing scores. Twi
bi-starts were sef cut: ore a 1/4" rubber, the
by 371687 rubber. This gave the conles-
tant & chosoe of hi-start. Many of the
vapgestants flew their 1.5m in this event,
mlnF. thi 316" rubsber sice. The longest
bi.l'l.g [ ﬂip:ht Tasted for 29 minisles, amd was
lerminated by the dosing of the tnne
wirdow. The next longest flght was 21
mimrbes, and oabers were in the teens, This
unique farmat wias well received, and
vertainly allowed for a lot of I':.g_]'ul I o
-ﬁ-flﬂ lunch, '-l-'l:'lha.d fi n:|1.|.11||:_h: af 1.5m Man-
-2 ﬂl.'lfl:lm'PH: Bl wsanig loner =kl
identical hi-=tarts. I:-;lnhrfmnb: launch im
groups, and the winven of each group fy
Apainst other winrmers. et came
hand laurch ard, if one hasn't had enouagh
Hying by noaw, this event will AL your cup
W irsrk our due From the DARTS club in
I:l'u:ﬁn:n. Chio, and wsed T mnisule windows
Io alfain bwo mdrute maves, Four rounds
were flonwn and, h!,' nive, everyors was fall,
lilled for the day, and ready o pack ap.
That's 1t Simiple to administer, lots of Aying
lime, Jow key, and very campetibve. The
2m formiat cam be expanded into 2 o7 3
wandows for 3 1.5m or 2m onby event. The
lop 3 overall cChampion soore results wens
Ray Hayes (53], Chric Corven (27371, and
Paul Sherman (27015
If woru want mare delails and discussen,
wall me ot (8100 751-FU1B. This may be just
what voar area feeds b rekindle erbhasi-
a=m for sadlplane contests. Bext vear's Fall
Snaring, Festival will iallow the same
format You're invibed o jodn us. Corre-
aprrlence can be senl fo Kay Hayes, 58000
yrenus Lane, l."-.'.a:-hinstm,-ll.'ll LTI R

A Floating Clity

by Soott Hewett
“.‘In‘!,' Firies o will hear of an airceaft
carrier referred to as a “Aoabtng city™ wilh
s SEE] persln onew, Here i why... Darin
a L0 maonth deployrent of the 1758 &
Constellation in [971-72 in the Gulf of
Tomkim, the sh.lp and s crew served
2,835,000 meals, consumed G50000 domuts,
ake 425 000 hed disse, dramk 1,810,000
gallons af sodt dnl?kk syrup {Bartl,
perforrmed 17,280 arrestel landings, had 150
cambat flight days, and received B7% 000
pruircls of mail!
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b

Jiote Wards launches 2 mebar SupeT-
while B. [. Wiseman assists. TULSOAR
winch trailer umit in h'\-n‘-_i-':rnlm-.'!.

tnire than good landings are
recquired. [im Markle few his pew
malcied Ezgle to 4th, and was not
ready to leave, Jim and Kenny
wiere stll fving the Eagle whin we
left to take foe and [an o the
aArport. Kumoe has it that Kenny
has erdersd cne! -
Les Akers (1st - 2 Meter. and Sth -
Lonliraited | did & consistent by of
flving, placing in both evenls,
whirh made him 1st Osrerall:
quite a feal considering Lhe
competibion. Unforiunately for
TULSOAR, Les' score prat the
SLNT (Soaring Lesgue of Morth
Texas) leam, including Mark
Williams, Henry Boshick (5th - 2
Meter), Robwert Tavlor, and Jay
Schultx abead, and we last the
Bed Biver Bevenge. T'msure the

Tuls@RC Soaring Club
(TULS0AR) Contest News

by Dale Mutter
TMal=a, Oklahoma

The Annual Last Fling of
Summer for 9% is now hastory.
After two dave of Unlimited
flying, Mike Teague topped 52
mmaper Open Class competsbors
in a AILI-.'IJ:I;..' finish Surday.
With near-peclect weather, 135

2 Meter and 39 - Unlimmited
combaskants tHew 12 tosal ronmds,
anew TULSOAR record, arad
the larpest contest in the Midwost this
vear, On Sunday, the weather was so
changeable that loe Worts (2nd - 2
Seter) was heard to sav. "I don't know
where to o Meanwhile, B
Wiserman [(2nd - Uinlimited) was
watrhing Mike like 5 hawk and Leck
wr atber downswind thermals with the
slightest encouragerment. [ cried to
explain that Salunday wiss my first
rontest day with my new Super-W K]
a5 an excuse fur placing 9th. This
n'igiﬂl have worked, since | made all
ey Lmess (4, % 10, and 12 mimtes +
two 08 landings) Sunday. However,
computing the Unlimited scores for
Sumday il.l.'-! maoyed e u o Tth, This
Was a Beriaus conkest.

I and Jam had a good Lome, Joe said
he enjoved flying here a lot. He
"-FF"'-'l-'i“Tl-'F il h.'-.'.p.h ooitest whore -

CD Mike Teague and score
U-haul TULSCRAR wiorkssation

[im Markle, SULA (Soarine Lnmion of
Los Angeles) & TULSDAR member,
launching malded Eagle while [Jale
Mubler assisls
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master, Bob Bhea, at work bn the

SLMT pang leadears, H.l.'nr_l.' Bustick and Jay
Schultz, conswre Doritos Lo develop Texas
lift. The W owon the Kedd Kiver Ervenpe,

Creerall & 2 Meter winner, Les Akers,
soundly defeating TULSOAR with their  SLNT, is congratulated by Mike Teagus.

strategy and Liss Akers
TULSDAR Last of Summer "G5
| Pllots & Workers & Spansars
Aerospace Composite Products
Afrlronis
Tinmn MeCann
Mlike Fox
EnE Products
IZARE Sailplanes
Soarnng Speclalies
lim Sulivan Estate
TS AR
Diale & Danna Mutter
o Hamrahe /L

Wiking bModels, L&A,

Rusty Shaw traveled two davs, jolning
Iim Castnger in KC to attend. Both
Mike (3rd - Unlipnited) and Busty (4th -
2 Meter) placed well, as uswal. We
wiere really glad they all cane,

L-I'||JI:I1I|.|.!IJ_..1I:ILE Cherall Sportsman winmer,
Tied Willimas, receives his awards.

Texans will :1.'.: s appropriabe

publicity and a suitable trophy. #

The competition in Sporsman Class Dioug, Kenuny, David Oudendalbd, David
grew substantially from lest vear, with Ragister, Bob Rhea, Denny, Cal, I""‘-""I'_
17 cirtidag 15 Hee B dlacbit ~ Torrd Mike, Hewdi, Doana and others weorked
Brvant wan 2 Meter and Ted Willlams |'.;"L' d ko put o a preal weekend. About
woom Linlimated and 1t Owverall 65 % of e Ilrl"h“"f"h: e T s wWeTes
IULSOAR members Tom _il‘-.F'." and IJ'.?n-_' at |:'||.|.||_.".-.-|.1rir| . I._.'Il'-!'ur_l.'. amd |
lodd Degner, and Randy MoCleave enjuyed seeing and socializing with

from Wichitn, Kansas also Fll-:'ltt"-j i our triends. on and off the field. Wa
"'r""”‘ — i hesard manvy favorable comments and

nex :'-:'-rn]'ll.':i'nr'\.'. [ |
Sinwe Les won 2 Meter with his
Faleon &, and Mike womn

L nlimzbed with his Percgring in
‘.]F'I."'T Class, it was a EWIOLE for
A TI'I.JiI_Ir M EY EQAOINSCT,
Airbromics,

We were pleased bo meet [im
Frickey's bride, Kathy., A=
usnal, [lm Aew well and placed
ard in 2 Meter. Mike Fox and

2 Meter Sparisman winner, Terry
r!-'“':-'ﬂ'l"l_. TULSOAR, receves Mike
i T

B e T e LTS BT P
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by Ron Scharck
La Jolla, California
Photos by Don Bichmond
A-: [ pralled auat of my driveway on
Saturdav, BMav 2ith, a heavy gray
reast skoy with inbermitlent driz gl

W .

Tieily thase af vis wivn ko
PO REAary §i ik on a
HrEhip evend Al s the
Laid Laiiiseh Ll Poskva
= flaat very Bodlosw Feeline ¥
el when somweibine v lave worked so
|.'|||| o 19 Fhrsatened "..L.l_ |||_.-'\-|_I against
":H thit by 2oome miracle the |1|..'|.'-\.':11' will
apit |.lr||..|| '\-J""|'|II'|IL'._IIlJ clear skies
will Appear 1ot ave the day”™. My
il llli'- L |.1I'|r1|'~"-. o |l:I|'-. k om Life was
pently being eroded with cach symchromized
swipe of the wiper blades - compounded by
the saurd af speeding, bres on we
pavement. s s Southerm Calibgmia
damit! [F's nal s Prosed o 1 B!
I:. B0 aom, the drizzl Gl 1, leaiiing no
rrcre das e Lhan a haavy s, B 9:00
., glicer '\1'. ey llling e sk as
|.'-\.'.'||| wharihd, thise brave and bearhy souls
that Lok a charsy vn Soutbern Calfornia
wealfer ard womn, [oosened their arms and
& krim admistments. The secand

made sabdl
armudl Inbematicmal Hard Laanch Glider
Feslival was happrning.  Ard there wac oy

in MMudwillz!

Am o e '\ll.lll\.‘l l\.:l\. aect aba b day chanmpsi-
coshiz evenil, e Taekd af entries included a
kot of the ||'.,_.'| = eri alilortia) * :'i'r'-
wars” in hand dlers, Joe Warts,
Arthur Markiewi 2, Learee |'-'l' = ]
Cemdon, Bem I.-lr:r {ordon Jenning .
Charlic Richandson and Faul Naban all had
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International Hand Launch Glider Festival "95
Wurts Squeaks Oul Win in Overtime!

sighez on fhe Champicoehip Plague. As Jos
Wil bell wans, this is nod a basch of Euys |:-_|
takoc liphily, A5 o matber of fact, Joe had &
reach feal Geep b pull this one out.

The concest consisted of ben roands of
vl wary competibion [six rounds on
Saturday and fouar nounds on Sunday),
fullowed by three rounds of boad-to-head
competition bebween the top fen padets i
determine the Championship anad fnal
standings.

Thre tasks were chosen io test mal oy Ehe
thermalling and prectasnin | i akalls ai
i Fi I, |'\- it alsa 1o esl hisa
shrategy. L The b '||,'l||_| avinary Forarils,
anhy Ewa wene regaahsl] |_|| "E‘I-""
conbyslant 4 wide v r-lu:l_:. uf b=k, A |_'q_|u|_1||:
of i bess draclitional fasks that were
popaibar ivcluded “Sum of Increasing
Highds™ amd the “Ter Seocaud Two Stegp
Tae “Sum of the Incressing Flights" task has
a L0 manube time windvw during which the
piluk Ao mlabes a5 much ﬂl;,ll time a5
pussible under the followi ng restrictians:
thene must ke at least rth. annches; the
-I'J".I"I fimne of the fest Launch muisd b a
Ieast 13 secomds; and in oeder for thse
frllmaring “'..";|'.| Elirnes o be eonimnbed ench
enkisl b Lo thamn the prrey o rlibl |
tene, Foresample, @ your fiest laarch
regiills i & |'||. 1 i al T & secomds, the
vrixt flight dimme muast be at least 17 2econds
1 b coanibed, e, el e,

Sounds simple.. nght? Consider that you
bk wne at those phartom thermals durng,
your third flight and vou are convinced that
with yaur superior thermallirgy skills yau
will Be able ko weait it aut usl
imbo that “hat sucker™, Howsever, D sgille of

R/C Soaring Digest

']’.!1_|;.' Thene:
ﬁu. Rom Scharck,

Cenrar

ark Gumiprechi

wour thermalling
slcills, about 2
milrmetes nsm hs
|'||1'hr (LT |'I|I.||'|||||r|
disappears angd the
next thing, pael]
kriiva l.-| AAYE
YLEIT ] ane in our
harwd aned your
faries 1= Wk |_||-..
Z40H ondu thee thind
slod om pour soore
card. Guess whal?
Your reext flighi
gimne moast be 2008, o log N, fo count This
task commiblnies gilatii 5 I1!\.|||_-_ ptbdetns wkill=
and strategy,

Thie “Ten Seoomd Tws 5 |;-|_| alsi has & ben
enima b iy asd allies e F-Il_'\l:
unllsnbied thaows, This -\."‘hh:\:l'l ve of this Eask
15 o get e mast owmber of Bights m the
Fnl i i s e 10 gecemids: 10 secemds;
Al stz etc., bo maxiam _.|:lri'=I'\l||.
flight time af 1 minute 4 sweconds. [noorder
fa e fligh t o count, the elapsed Hone misst
bz ot et egqual bo the fime requined I
anly pen |II:'.- for going over the 'l' sl e
tirme 15 that it |.'|I: irvho vour teda

ilot with the most number of quialilyin !-'

ights wirs. Precsion s the name af the
game here
When vou use bernes such & precision
athlebic _."|| Hirg skills and siralesy, car the
mame |ae W |'|'\-| b Far Beliegd? Peot in mw
book. O apAii, _|||—' j-\.ll\.-l;-d that he 55 the
st handd laneeh plider pilut in the
Weslern Linibed 52 |'I-:-- and musst prabably,
|Z|u- wirhd, L'- winning the Internatonal

Lansl Launch Glider Festival for the seoond
:.-‘:'.:I. in a revwr. This vear was nint the rake
walk that L=t vear was, as Joo was in third

|i:||.|."|'lL|' nd TPG's ."l.rlhl.lr Warkiew TR |

IBTED Inl.' after the: predimlnary 10 1nls
WADTE O '|'|' cted. Ohsl of i possiBile soore of
10K pevimits, Srthur lead willy ©678.568

irmts Follo '\."!"\.I by Criprs H_Il.l.- wikh

A5 |:. Jowe wias ||| Ble o airass
‘:'-'.hH- 47, loe was periect Lheowg kot the

January 19686

first seven roamnds. AF |-\."'|' Toitel ' b vwan
anly off PI"'rrI.I I by B4 poesines, L was in
raand 10 that foe Inst |'\-|_||;l||l. chnkus I_'..
landx g aff feld &« :l\.|||||- o bimes and
SCOring a soanl S

In Eue chasmpionslhi ip harm, Joe regrouped
n the fimal thaee rownds of the Ry-uff fo
itscme A b 1013 I_\,|||-||5 lowt of a
Azl 13,1 uwr:-:h‘-‘- came in third
with TLAT6 poinis, just 209 poimts away
T s r'l: |'|.l|n|_1 el -||'|1 -||.|.L ne Bowndr mg
ekt the bop ten were | l'|.".'\. Candian {17,921,
Charlie Bxchard=on (11,7370 Eoa Scharck
111, 105], Steve Sirpckdett (10,924], Ben Clers
1109790, Mark Gammarecht (104491, and
Gaoerclin Jenmings {10 506,
The Toge Team plagues were awarded fo s
team of George [ay, Mark Gumipeech, ard
Rem Scharck

Whale the Beld wias a tad smaller dkan Last
YA, WiE had & meher O e |_|i s
-\.'l'l11'5|"'l-\.' in lhis vear's event, [l Burgr ard
Raradall 'Wikos, Isath o whom are from Las
wepas, Mevada, msle the event a litle more
“Imlerviabional”, Mark Mavarre. who has
Bogn Bl” skope racing in Soathem California
o7 4 while, showed the field that ke was
soimesns ba be reckoned with on the FHILG
field. With the exception of bwo “thro
away” roumds, b .1m |'-u shod Wy res el
able scares. Bren Lugs - cme of TP s wosiag
phenemenan, had a 1Ir-.| had back (iolded
.'|-II'|."'\-| im the sixth round shese ke s &
‘1. Had he ||||'||l|| Hierd Ehaf roard with his
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average soore, Brer would have been in the
tap 10,

Whia savs that only a young man with a
parilla arm and an expersive “stale of te
art* alpplanie can campete in HLG contests,
FHere arer & five ecamiprhees that will debunk
thinse theories, Henia the over B erosed {nfl
which [ am avrare) : Don Fichmoend (G04+1;
Laeorge Joy (5U); Kon Scharck (520, Bich
Serobel (52 Imocach case l'-.'-'.t' pilols
launched their own planes. [ must admil
that Gensge Jow does have a gorilla arm.

Mot of the planes eodened were viur basic
Ay I n'\.l |J'\-I kL II I| s |__- Tmtm rl 1=4" 1L} Illr'll el |II "t
thai can be beaght For under S100. 1 came in
sixkh vkl an all wordd Ul s w:lil I 1 jua=k
lewee, It crst S0, Six of the Eop tem
rimimhiers il'a,,lllu_linl; Tt amud El'.:cl | EYETE |‘|] g
strazght wing alerem ships. Whele the
straight wing adlerom ship, fimst used by Joe
‘wuarts, hiaz baen catching an in papularity,
pou may want fo think bwice before going
tha = ||'l.|'\-||..l i len Bai | "'-L:l'"'”""
campetition HLC, Fuven the best palies say
thene aze definibe frade-atls (et oocuar w |||¢|-|
wau go fram the pelvkedral TG o the
“wey™ straigh I'r'.l‘ll.';l.l.‘l aileron versions.
T".ll-:rr.lrhl: wing ship will go furthes, faser
amdd with greater maneuverabdlity, and the
ol Teasend plide |l.-\.-!|| ol = el
mure can you want? Flow abouat “stabil
I'.-"' } Wik i e Al 3| i o By b |:|:| it
camstantly and of you do make an error i
judprnent i costs yom dearly. Joe Wurts
berled T that BF 1 woere niot For Hand Lanineh
Lyalt he would still be fdving a poly ship. It
s Vs Can el beelber wialh g IJ_||-||I Il
wing ailernn ship!

A nuamber of hard Launch glder manufac-
turers attersdod THLGF %5 neluding Clarli
Aichardson of CR Adrcrafi flying ks
Climmax, Merel Farmer of MO Glder

Teet Hying his Hkusion, Mark Hambelton of
UL fliving bsis Viper, Ken Williams of KA
Movdels weas flving his l:'u =L, amd Bamdall
Wilson was showing off his new creation,
which he and Mark Levess will e ki||i|||;
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It dkes: i [t oof daedye froer dodicated wnarkers
tu ke @ cobest ruo smvetile. Hers, fo
ey apd Frod Hacchel exwter scores on the

comppiter. Wik minwies after each Tyght
groug finkstand, e resulls were post

ursler the name of, vou guoesssd it, the
SUPER W HLLC.

Cme of the mest popular evends at the
IHLLAF s Ihe Satunday evening barbecue
which was cabered by Taey Roma's
(PaciGe Beachd, The oit ared chicken
combinatsan, together with haked boears,
corm on-the-cob and cold slaw proved o be
quibe a croed pleaser again this vear. There
weas defimibely o whole Lot of god old fnger
licking gaing an

This vear's combest tam L% smoother than
bk, amud bor tlad BEevie Sepck ettt and the
othier memibers of the THLGF Commaties are
fr commersled. We leamed om cur
previnus mistakes and we made the
oorrechions. The teo most oukstanding
LT B il i Lhis yars conbesl versas
Lot '.'n.'lr'n:n the inclasiar. af a PA systemn
s al lps ed uE b use § sarmputer !,t'l'l'l:'mhdl.‘l
timmg svstem, which all bat elimmated any
contusion as fo the start and Arizh of a heat,
and the magnificent campster generated
soaring system that provided compabed
soores withon B oabneibes o the enad ol a
heat/moumnad. Both of these improvements
wiere Lhe lanchweork ol Pon Bachrmon)] wlus
programmed the seoring svstrm. Don gets
the 1995 IHLGE Achievement Award.
&omajor part af the efficicncy af this conles)
can be direcily atiritnabed o the valunb=er
wiorkers bl conbeibibed e Hine and
efforts b ensure that the messt ran smoathly.
Jo Jow, Liveda Strolske, Karls Shelby, Dave
Comdon, Gary Enapp, Morm Swanson, and
Marshall Geller all belp make this meet ran
amoothly and effccatly, On behalf of the
conbestants ared the THLGE Commatiee. a
':'\'I|'|I thank o w s ol A everyone Wi
helped make the 1995 version of the
liabernational Haed Laorgh lyder Fastival
thez smipoth running aperatsan that it was
Always frying to improve what is already
coiesdened by mnarny Bo e Bl [premier hiared
launch cvent af the year, we have already
slaried making nolations of ihose areas (hal
can use improsemaent. W will fine tune
thoze prews dbal newd refinemenss amd make
changes n these areas where change is
deemsd necessary to insure that IHLGE "%
will b even more successtul ard enjovalble
for the conteslants. [l
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Scratch Buildars
Theamreal
Garurs drmnice Thamal Eagle Fuso.

Garuire Armones Facor
Slope Racsrs

use. '-\.\.

Templates Creabed with CompuFol

January 1996

Spyder Fown Cores . Aire Master

[Wiing Canes Awailable in RGE SDY0ET, 570 ﬁ::}’ Ta04)
Eagle Serni-Kil - Spyder Faam Wing ard Stab Ganas: pa;aflzam

Falcen B30H00 Seni-ki Hn}!-:lsr Foam Wing ard Slab gﬁpﬁwlﬁ.’ﬁ 3

Sayder Foam Siope Racer '.".'lt?g.- qﬂr\hn __Eﬁ"f"'ﬁ'ﬁ"" ___..-'5 5 Tio AGIE % 9800
car Foam \Wing ard 5 GEF&E b
ermal Eagle Cores e ‘xﬂ ,_a:_,» 5 E0.0O
Falpan BROVEDD Gomes ___,.-""' N, e % BOOG
San Cores Y, % 150
W-Tal' Caneg ,s Y 5 1500
Adrfronics Kits & A::as-;-ﬂfs ,»-j, W Cal
5{.“:.-:13 Fiam is Fe na EIII:I il "'-|:1 wng oonksiruc L '\.\\l
Epecaly designed 1] ] orrruction thie oell strucs _I,E-ﬂﬂ{r'l-'p'-"'.
wertizilly, This v == re provides exnceptianal Tl ol
shrength a~ e abion of the amirats |:r:.r'| ik
comanaton p-:ﬁ:h"n._r-n:c froem tha ||w,|nﬁ.':ra;;u|u'.'¢| Cail Alan AL
allcwing for | Fs. T final product b inug .:r = mdane - L
ssiztan tor* I-rg:r‘ rinis". Aire .j-:luﬂ-t'r
F 1630 Rennir [ane

Cores StFed for Gompaaie or Obsachi Cmslru:um
Pnoas da not include: shipping and hardding.

Are your models
structurally challenged?

vaCuddMm BAG
CST's Pro Systems

Extremaly Reliabis Fusmp
PrecEs WVistuum Gonbral
Qptipnal Mult-Bag Capabibly

Choice of Bag Kits

Wing Skinning Kil
Kolded Parts Kt

Diehixe Kt (for both)
Fres Proe Lo 36 fod Gompete Pradec] Guse

Advertisin 2]

Bwiong wath Togeys fechnaiogy
Compesite Structures Technology
P B 843 Dt ML, Tobmchmgs, S8 52881
Order Toll Free: 1-800-338-1278
Teheual Bupport SR-AT7-41627

TR0

el $160.00

Se. Loais, MO 631485
{314} ETH-7701 |

r
-
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J & C HOBBIES

# WLRETH — =
100 A Street, Penn Hills, PA 15238 I il el
ORDER LINE: 1-800-309-8314 LAMDING skins 54.95.
I FOD LIME: 412.795-50344 T (haTatrar ;c!&
Everyday Low, Low Hitec [Prices P y— L
Supreme Receiver wicryaial 59.95 R L =
51mh:m Ex wicrystal &1.9% T
HE-60 Super Micns Servies 3195 g = -
HSH0 Sul Mlcro Servi 495 |
HE-B0MG wihietal Gear 39 -
P —

H5-101 Mind Servn 21595 _ HA.HD I..M.'N‘EH H..-"C S.MLF‘LA.NE
H5-215HE b.,.ji.;r Welimi 2395 DROER HEECT FRCM

HS-101 MG wihietal Gears i

FI&=2050C wihdetal li':'ars- 35595 o ey :| ———____ y
H5-605HE Liltra To 3193 N T . = ———
HE-R0SMG wihtelal Ceears 40.55 I, WASREON. A TrbeS L‘_‘— ey
H5-615M G Super Turgque 40,95

NG S T LASER CUT WING RIBS

WIS NUAL | ERLARLSLISUO EE E
* Hand Launch Competition * Light Weight-Strong-Fiber Glass Tail Boom
* Mini Hi-Start Launch or Slope + Wing Amea - 415 5g.In.

= Super Light Weight - 6.45 oz, before R/C Installation ~ + Airfioil - 530714
EASY TO BUILD — FANTASTIC PERFORMANCE

Hpaup/Hlean nE al
Malied K1

i =
W VIsA
l-’
e g o BLEE
i malilernia Far 7.A%
Rwilf far Ar
A Samp vdar To: = k

B.A. Afrcrall Models « 285 GamiTe May + Visig li_l 52003 LK F.HII #r |

RC SOARING... |

A LAUGHING MATTER
by Gana Jikoa [ ] o B
= n DESIGHED FOR COMPETITION
The Pﬂﬁﬂéﬁﬂi F:f:";;ﬂf;!ﬁ'""* il (1| ~$49.95  TWO KMS....... §89.95  5/H.cowewn - $5.95
g e ARF .. Mot Covered $119.95 Covered...... %135495 5/H.... $20.00
USE15.00, packagirg and peslage includad, SEND $1 FOR 20 PG, CATALDG 5 KH" E E NCH

deliverad worldaidn

Save BIG 35 on ACE RIC TX, RCD Micro "535" RX,
DAD Semves, Choosa from Six Hi-Stams,

Cannan CE-80 Sarvos-365 oz, - §54.95 st d g

USE QIR "M H-3TAAT™ FOR GREAT LUNGH-HOUR FLYING! {810} 781-7018

M EH OTELCH

BiStrearriings
P.O. Box 926, Clollo W, GRASS.0R74 LS A
et T R T T Ut
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WINGS

DAVE'S WooD o
EY FINNEY'S HOBBIES PRODUCTS, Plane Talk ™
OBECHI E WHITE FOAM 12908 BERGSTRASSE
RG-15 & 5D7037 LEAVENWOARTH BRINGS YOU
AEINFURGED WITH WA 98826 A QUANTUM LEAP
CARBON FIBEA & GLASS CLOTH 1 (509) 548-5201 IM TECHNOLOGY FOR
1.5 METER 80°, 7.5" ROOT CORD BROADCAST QUALITY VIDED
SN RS A s £ ooy  Commercial
 BANEL NOT ROUTED .. ... 880 1. GONTALY LEWENL Alrborme Video Systems
2 METER 78", &' ROOT CORD INDUSTRIAL GRADE, NON TOXIC " —
4 PANEL POLYHEDRAL , §75 HEAT RESISTANT, WATER BASE. .
2 PAMEL ROUTED AILEROMNS .. &80
2 PANEL NOT ROUTED &5 2. HOEBY LOBEY ITEMS:
TRV, TES™ A (E . DISCOUNT ON PURCHASES
BALSA LEADING EDGE
& WING TIPS ADDED ......cccconoee. s20 N 8
460 519 Spirknes e o 3. OBECHI VENEER:
. — SELECT & STANDARD GRADES.

WVISA * MASTERCARD * DISCOVER

A0 100% FOC Legal X

FINNEY'S HOBBIES SEND SASE FOR INFORMATION. for use anywhere in the LL.S.A.
3455 Pamchires Indusinal Bhed., Sta, S80 For the Hobbyist

Didiuh G& 30136 Pox B T
(770} 495-8512 * tax (T70) 495-8513 VISA & MASTER CARD B e | S e e 5.0.5. Model™ Video Systems

505 FM 2.4
Color wramals Heaid
5 505 FM 2.4 BW
Case-Hardened Tool Steel PERFORMANCE Small B% Pac I!"“"""
FM 2.
= .+ WING RODS .x .x COMPOSITES P mbanitiar o
3 il Tw Behare buying vour nest glider, make sure Lamcorders
o | aun Lxpes I:-.:"r::-:l:l'-'-u:":riﬁ."l'.un--.:-r the kr.'uh.'ur.':.' epiei e fwailable in PAL Format
A Guoaranteed 1o NEYEHR <o a hend an the available af our J:'-.lpu|.1: Starling and '8 Mile Rangm*
in<h orin fightl 3 G tition P H Starship. 50" and 2m gliders. Al feature Mo Vinration Problems
5 From 592" 10 12" Ding 710 13" L:::Il:s gl 10O Rk E Fuieb ool Mom LD OF G008 BAT CNCon ——  Mothirg to &ssembla
| A 12 . Mo Al Hesanar Inlerfanancs
- : R il - - . . TW HE'W MODELS AMD A% AN EXTFS INCEHTIVE
Faleon B8 [rrap-1n Repl, $10.00 Incl. S54&H PERFORMANCE COMPOSTTES QFFERS BGT i
: el boamBoder ) ol a For Commearcial Use
SQUIRES MODEL PRODUCTS F.0. Bax 6343 - —
G54 MARIF AVE 5 & 94085 Maga, CA Q4587 THE "HOMAD
AA MAELE AVE  SUNNYWALE, LA 340185 - THE MORAAD E3 &Y IDESTFLUCTIELE SLOPE [COMAAT Minilink 2. 4™
I:-II-EIE] 245-B111 (7071 253=H129 4 AERDERTIC) PLANE, 11|..'.'r ALS0 n:l_ﬁl_;; ':'?.."‘" "
Gend SAGE for Free Price List e=mall: ;1c-r|'-.'n-n||-ﬁ1.rnmn|unllg,-.nrl E:::IMEI::FI L‘!t:l:lurﬂ_ﬂr:';;.':"'u RS THE: YL Gommercially Paiwd
THE "PROWLER™* r-. Ir_:): "'"-“IE'-""""_‘ d
1) - THE PRCTAALER E3 AMEXNCSLLENT BLOFESLLISH® 1M 0 Loonss Soouing
7 GOOD, LOW SPEED 10 HEGH ! = AR Fivee Chanrisle
'II:'IHE RUﬁH ER ﬂ UCK M ME I;_.ASTI C S;EGPER BEODL LOW SPELD 1 SED PERFORNANCE s Crsnratls
sas STIL Servos. . & 900 Hatl. exable Foam Liged roughaut MCEETRUC TIBLE THE NOWADCOMES M 35" 8N e
Jugl Press In Your Radio & Fiy . an w/8 ar Lﬂilﬂﬂ WARKG EFANE WITH THE LEMGTH & jilzl--:_J 'ﬁIA'.\I:Hﬁ
Mixer & Linkege Instmlled- Requires 2 Channel Radie B T L T L L TR : .
tor Elevans Bed or Bie AND A& 30, WING LOADING Built by BT Flyers for RAT Flyars
] ¥
T —_— = ~EPECIAL CHHISTMLS DERL™™
'I‘-'f ACROBATIC . _ ™, ﬁ",f';,';'ﬁr-- RONAD 36 456 e
\ Ty T ) HOMAD 45° & PROWLER: $35.85 EA, '.'_%’ = Plane Talk™
g i — el e jv__ . : (714} G50-5004
\Il( %J 'F -H_\HEEH _~ AEROBATIC fff;:,\':lﬂm'ﬂ'}{ﬂ qﬂﬂﬂgfgm = tan (714) 432-0205
Pl Pl e e Or senda S ASE. o
L. ™ ™ VN CONE TOUGH DUCK i {581 . 5261 OLIVE BAFBER RD. P.C). Bax 11364
THE BIRDWORKS F.0. Box 1302 Part Orford, OR. 97485 (503)332—0194 % G003 BAY, OR 87420 Costz Masa, CA 92627
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EH Engineering SANYO BATTERIES
and Crafted Pre-Sheeted RECEIVER PACKS
] e Wricon TRANSMITTER PACKS
Obechi Cver Foam Core Wings HIGH CAPACITY CELLS
Custom Wings Designed Ta Enchant The LIGHT WEIGHT PACKS 5 A draveln: B
Creative Modsar, ﬁ\.ul'.irr"un:inrl I':Iu::r':-m:l. SHAINK WRAP . SN 1I.
5 arachutes ¥ et - , 4
: By Mirs. EH $10, GELL CELLS
T4 pake King, Head Elf 1-900-346-0601
1111 Highridge Drive FAX 407-682-4469
Wylie, Texas T50%8 THAR TECHMICAL INC,
’ 14) 475-8093 270 DOUGLAS AVENUE
ALTAMONTE SPRINGS, FL 33714
o Il SLDFE GLIH DK, FLYING FRIENDY L leprizes - 738 Marsh ¥, WA BE284 « (I60) A55-AT21 PST
P40 A12° e Spvou wand instartanaous iImprovameant
Ta 152 *‘1%:1. wE. i your fiyineg, ared $2 hawva more fun? The
Lk now Fiying Boddy ‘94 Transmitter :‘,il
THE FLIN ARD INEXFERSIVE WOAY TOHFLY Suln-nnﬂr;:.'.llldn:- Lol T0 geL e ﬂ Au'o-vlc S?STEM
WP Fgrve: Ehope Glrkers Cormpiee ks iackine: ramvwnng o SIS Irtroduciog 1he new ity aulomatic vecuum bagging syslem thal is complessly sof-
e ot gk L ey e S4R.00 + 36 lor SEH monitoeing. It has a fully edistabie vacaum swich and a laTge capacny resenoir whch prevents
e A o George Zaloka 2 A AT R
DAVE'S AIRCRAFT WORKS 12212 NE E6th 5., Hirklard, Wa 93033 maunted on 3§ wiod hass. and riaj,'t.fﬁg_ o
:ﬁ:l e e, A YR (206) 8271960 Ircluded [ the kit & the T2 Viae || einctic
- T14=3598:44TH a4 Pumg, siled ak 1 Hyp, adpsiaik

vacuum swilch, vacuum gauge. lange

eApaily reservar, check vaka,

nedprane Tubing, E-Z Was connectar, ;E"E-m
Iwa Quick-Leck seals. @ of 18° L “Ompiate
wide Degging babe, & of 157 wide
hreather cloth and 2 et of vecuum 230V BT v

RC POWER DUCK ANTEMMA
= Indriduely hand-lunad lor 72MHz
= HNC quack discornect for Arfronics,
JA, & Futabas x's, 12° heighl
+ Black, nlue, red, yellces ar pink calors
£23.95 7.70% GA nes, sals B, 500 S8
CRONUS STOPWATCH
Ueal pre-sets for count-uptdown imars
Programmable tme ard Lap Courders
Idaal far harnal doration arnd F38
£25.00, 7.75% CA rag. sakes tax, 51.00 58H

TAUCOM, 2250 5. Ola Wista, #28
San Clemete, G 42672
|F14) 2 anas FAX: [714) 5858508

fad] 57 00y EEH. [Tweo™ 0LT.00
MG AYES aocepind GA res B ik aid [ V5% Tan

Aerogpace Composife Proucts ket ks
il p oaucts 5100} 352-2022 « (510 3522021

hEcveng insbmiclians

L

¥

(" Affordable Custom Cores for modelers, by modelers )
Custom computerized cutting services. Spans te 567, chords o 27
A" aceuracy or better. Gray or white foam, Raw cores or full custom glider

—

wing, kits with balsa or cbechi sheeting and spar materials available fstabs too)

ﬂirfui [ F I.ut E. u $ 35 echi in stock = 100 wide, 5490 per linear fiwet with core order

Also Avaiable Repuvenate ur upgrade your feater with a rew sirfoil Swing /controls
— Airtall Pliol 6.0 Pro 360 Lenble Lady o Siirit 28 full wing kits, SR or SOFAGRT : i-
- T T T dy ar Sgzimi ull wing kiti, SR or SIEET, balsa or obechd - 535
I'_-ﬁ:'. S _F_-[ ] e m— mg:‘:g’!w & “': Large airfoil library including Seartech foils direct from Dre Selig on the net
L, R ] ol Daige P §7 White feam single taper stabs or HLG - ST, 2M - §15, Sed - $20, Open $25
Plat Airfoils and Tecoa foam cose templates Far only $35. Requires computer runaing add 5% for each additional tper Cray foam - 5 extra stabs/ HLG, 510 larger
MS-DOS5 3.2 of later and 8 ot matrix or HPII LaserJet compatibie primters. View aifoils All orders add one 85 58 H charge - COL 86 additional
an screen if CGA, EGA, or VEA graphics are avadable. MAGA 4-digil, HACA 5-digit. and Callfermail us b queshe your next proiect - Intemet: racotesSworld std.com
Quabeck aifoil generatars plus 42 aifoils are induded  You can also eabar coandinaies, Y
change camber, change (hickness or combine aidoils. For more info senc SASE o \ RA Cores, r.o ox e, Southbridge, MA 01350 ar (508) 765-9998 o
Chuck Andarson, P, O, Box 305, Tullahoma, TH, 37388 Phone S515-455-8430

Jan 19455
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READY BUILT WINGS

2 METER (78") Double Taper  $78.00 A THIRD GENERATION MASTERP

E
$10.00 Shipping B + IMPRO | ol
{00 Donbia Teper P A+ B + IMPROVED LOW SPEED HANDLING = Hur-{i%tﬁ € o EX
$15.00 Shipping

CHOME DF H.G'--HII:]R JONT MRRPCIL Just when we thowgnl i couldn't be done, along
AF ALSO HAVE OFEY CLASE WINGE IN STOCH COMIES Huml{_“ . E L'y ThE}' have all of the
BULK AN INCH - NARPD 10 BELAEVER Hogh quialily, Tevah aanded, Dbwchi o white g-\.'l‘:.'ld attributes ot thair alsters, Dl Fave a diflerent
Team wings. Thase BLICH Al IRCH BARIES: are Wﬁ}g;:ﬂl::ﬂm&w:ﬁ;lulﬁgﬁun?ﬁ M:::I and carbon airfiail thai |;'|r'-:":-'.li|j|_1:_; i|-|||;|-|:l.-|:§.\l-_|I lorw gpeed -hu_-"ﬂlrg_
Sharp rading soges are miaid wih fEargiaes. . NS Jusi dig I - . : i e
yoaar “leff pumen” how and corss uputh the laadng adges lips and ailsmn®ap tim matsdial Fikerglass the fan Muoldad |IhE|.'g|ﬁEE |'|I||'Ig III"IS' F,|Ir|:| nEe E:'Il'ldll'lg he cld
wing punals logether and youre fnshed  FREAT OME PIECE BOLT-ON WML, balsa t':;i'ﬂk-f?:lnd the 'UEEH:EI'-'! 5
carbon liber rgintarcad!
Bl Anadized Cantol Hirdwane ﬁ‘ 20" Long CARBON JOAMER ROD, 1/27d, 5° The wing is also strategically
Stuiniean Hawl Trasted Tows Hooks ] il Lo
eBuit 5 . 14 JOINER ROCS, 1027 diamster rerdorced inlemally with fibarglasas.
‘EEH E ﬁ;!;:f“n;?:riﬁ " ALLRIHLUM & STAIMLEE3 5", CARE0ON 5° ¥ M

LTHE NEW Shadow 120 Open Class and Shadow 2M WINNERS are in stock! ,
WOoW! RUSH MY ORDER! F TEKOA: THE CENTER OF DESIGN

PO9.743. 0444  fox P09 TAIO10F  AAASTERCARD 493 B0 SKY HARBOR VWY
\_ =mai LNFEZ1AGIPRODICY.COM VIS4 —= AGUANGA, A BIE1E

EEEF AM EAGLE EYE OUT FOR LB
MORE HEW TROTUCTS COMING SO0

+ Shippirg

FEATURES:
w@“ All Assembly Molerials Hordware/ Shesting Incleded
v

it NHOTHING ELSE TO BUY [rodic WOT included)
D'll._L'i'-f"'n Cizossembles in Under 30 3ECOMDE For Eosy Transpard - gl
e I Bui Id: L-- L,r-;lir 7 Haury Withaw! P-rI:.- Trpe ol Glus or Balsa T —
Fligs & laaks lika Built up / composite glane, not o compramise - .
Sheeted in cur EXCLUSIVE 3mil Yinyl ® #any Colare te Choose Fram ﬂ,}r ; i .IE.-‘.II:'? {j TE{ _f"!r

Wing Loading Adjusts in Secands w/Revalulianary Mew Machined Wingred Ballast System
Comirals Wingaran & Elavesar = Wingspan: &2 Inches, 7.753° Boal, 575" Tip = RG-14 Arkil {5 13. TTE_‘Z‘TTZ

: Dnrnhm-;_-d By: _ - T19 FISK STREET, PIQU A, (OH 45356
Torque & Recall Club » 7004 Chinook = Austin, Taxas 78734 -IEI |ﬁ

Ph/FAX 512/454-0061 ;
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Fa m“ Fiwd Mow ll.-r:nllth:qf.: ;
wihie fuselasag, witn ke hoge nedder you v
[T H;hl. Diien asiiveg Tor,

hestm i colzatg

EAMERFF EMHELD T
g LF LR W L — R 5 O
LA B = B Rl — e I

Alsa Digrribated Sy Shoers Maleraarieaal JE1-J56-RE)

LASOAR 1200 s =

AND + Agrfcal. Epusier 287
Gh=n.in

|||-|_| oE - MSEAH Eﬂ? ":'I"._' T".f' ;

ng adesy: 12 oz s, 1L 3 ¥ WagsLoadng: 11

! FuJ--Iu|-|I- Brmnaied spar E.l-rur'tﬂmﬂ.hm' atfi mmﬁm nn1r|‘-
7 lirward DAk ' gaarad it e 7 m.q

w0 sira umm-u. nwrﬁ T s E-l'h:i;_lh'u -mu-ldnrrl H:I"\I'I'I'l' Pl'lll‘-uhl iBOGA
oy i Price. §240

PEHHE]"ﬁ STL“B - I'F.m]- Im'“r" ﬂ'IE FEATURE: -

1780 Prylamia 5"!'!“ ¥ | s, Wewar. -II‘IJI'.'ﬂ Hﬂ-l'-ltmmr[-ﬂllumrur
Mewr O “LA 70130 1-'.l.IhaE'.1 *;].ll;jﬂ,ﬂqd‘-:m\‘g Fidear A5 MEE aderons cnly)
(504} 524-3443 ¥ I-"m |uhrl=?fu'ﬁqrfrrm e e
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CUSTOM DESIGHNED, FIBEERGLASS FUSELAGES FOR THE SECRATCH EUILDER

Design Suggestions . N  rtgers: | ‘
Wing Span 142 | | 3 Tl g B
Aarfail E3u2 -

Comntrels Bridder, Elevarss Y Fil -'-'fl ass Kevlar L
Ailergre=, bumlers R.I:I“ arced Fuse ag= A Meed Costom
Thw: fasedage beag g modcdes] | Price: &75.00 + £10.040 & biold Making®
Wit lal 1 J -ddl_d supHp - = . ey Moase cal
ikl pport its T-tatl et 3
ph shown here is a
midel of a full-size.

_ -  STIILEIT"T'O RG-AS
L/S Soale “Design

ORNITEXL Ghest Eit Ooateos Qe & e g St
¥ Frro I' "”" mas Kenlar™ Reinf "_l_ 1 An I-haar UL 1 Mt eim Bloees ua K | |

i vl 5 - ol AT CANCpNE, i i e usng J"'-I il —

mu E= Il'_I."ra.."u.'-r Fiberglas BTG 040 Hopoo ome e 1 s oy o iy Controls Jiaised
TLala] w ERCLLET forrasd wonrssciess | redocheg salphne, 3= ey g1 = L

Cavopy Tray, Drawing I e s rvrs W s I -view avi I.|l1. F'l.;.. im wing,.
Price: S30,00 + 51000 551 e ey o sl do o] produchon una

Ecﬂ]ﬂ Marfadun K- ey v
= ik e fnem 107 - 24 gk
Epoxy Fiberglass Fusclages Price Suarcund iy 1o & - 167 ungen, Fusabigs o
D] Igpma I - IY ik --I k--.-.-\.

ol "" -|'. |-:"‘.": Reiher V2 (1207 Scale 4 [ T T -; e resTa it i0- o
el L1 =1 v Bangs:
5 b | F|OC-FIRT

i R e 2004 Thermal or Slope

-|" s SEE00 BLOO0 : [ Ddsdect Iy 5400 51710

Foselege destpned in ke o beai ahirrk ll.r'|-|

Plans ERE 00

{155 FWortman/4 -5 erL o | Epoxy Flberglass Fuselages

(125" fCcalef 4) oA A AIAINT )
S0 - N -
Sdnd. ri'l|'l||'l_- 4-3) . - L Tr Comdior 3m Thel Vg i "'||| o [}
&, CAREMY, 7 A2 b= K LI | . - = 214 ! [
& Ohelice (1357 i - = §nnbesland (1457 B35y 34 7 1057 choml)
247 Mg, CANDES B G fuses canopy, bray HHILIN
i le Oirmith EI0 2o {lsald-anis vty wnant S up to 10" ek r\dl
4 378" fure, ross oonie FA
Friccis |l"|1| ‘E1951 3
41" fuze, hate lans ERLT L
Cucben C10-1307 /53027 / As Reeg./ 10,257 chord)
.,.||.,|!_|-. I.| 1y, o 317 fuse, canopy ) 575.06
4 Seale DC-I007 200 (1428 | : Raven 3m (119" Mod. E193/ As Req. /10,75 chord)
54" fuse, car opY, ray aadl 2L K — 1 hase, |:'-|.1 = FHILEE] 1L
M Geale Libells T154°YRITE 1 540 | ITNEED WINGS TO GO WITH Simwnsthie (1007+ 7 Mooe/Var)
e use, carapy, frame E LS+ H T ; THESE FUSELAGES?T 4 fona. batch . 31000
f ale a 7 DO M Waarbman £ 4 X Bl 5 -y e Soeqial BEdition (1D0-131 Ame) s Bae, M0615° chord Mbalk-on wing!
r -\.I'\-\. I'\.-p' |._||'|I'|< il i | aadda thru Eil;liril-.;r_.l-“":{.r;;ﬁdl e avallable U T, o copwe FHLIKD -.I'I"'II
f4 =cple HIP- FERITE 4] || | e Stletza T [100-1% Any i as Keg./ 1T maw o bl plag-in wingl
G fase, ca |-.-pl. |'-I.'||.- i: 24 ) Dale kin I|- 5 figze 37500 310 I|
+ 11 S ke Saloe -I-"'.=-' RITZ L, Serving Scratch Builders ”” Highridge Drive Etfletoo 1L (L1367 Any s As Reg. /1 max. chard /Eolt-a .
fuse, canopy, frame, T 5133 [, Since 1979 {"—'. L5 i 45 lipse 37300 1
.-.I |-\. il -\-l"'l'l - |"'\-rl at i | I'_ lark: ¢ 4} Ko s 2 Beoadimoos Way [ﬂ 4 4?5'&'}93 5:;_']_.!-:'. PC-IE (10-155 ' RC-15/ As R,L-I_-. 1L wr -.I!._ ;
«, canopy, plaies S155.00 5N Ry e e S i Faam cares o1 Ben b o I figse Sr ] = 1010
Il-l- ‘or 1B7RITZ/4S Wilie, TX F5066-/803 LLE.A cushom, p]_ahbﬁhuhr:d-d:-?ll'{-:: b_',_,“ Stibettr FCES 0108 1WFRES M s Reg. 107 rl coed S phag-in gl
s ATl . :_" 15500 Sh [214) 442-38310 madders and ather budldinge services 4w -LIsE 7500 21000
S (165 MWorbman 4 2 FAX (214) 442-5258 for all Viking Models, [ ' Zen (1P S Mene S Vard
A 4 i S50 Cal S0 AN - 500 PM. ST f'llsi“lﬂg.u': AHrE AVAL ||I|.".l|:" re 3" fuse, hatch SAh0K S1I00K
ale AlwR :f L] or (B[] :||.| _I-.ll b LA 1| California “:Lmr.np' Products, apd
ik glicer 15 cube in. or electricl Sheygers Internatanal, All fuselages are Eeviar™ reinforced.

1" fuse. cancoy, plans SENDD SO0
Califoriia Sorire Prohucts, Pl lkopa
Orders: [S00) B20-S0AR

IncyiiFies (B181 9B6-7715

BAK: (5141 w7015
r= Internatianal, Ed “'-IL"-.“'-
1366-0880, FAX: {201 ) 366-0544




=t . ¥y, |
| gpacifications W ,
- G

WWirg Soan 10 5, .
'Efnrllrullr-ruf- ?'EEJ:,-I-.J;],? merd W,
Ar 14 OF o

'f-‘a.'r'.ij Loadmg 45 o2isa. B

i ijahE v A
i ie avpilabe
RO g [t ayailabla 0 aherar

kit ar :uru-r.r.am.eul Wit

i rslon

SLIP QN NOSE COME
FRE-SHEETED WINGES AND STAE
KEVLAH HEIMNFORCED FUSELAGE
PRE-CUT AILZROKS, FLAPS, AND ELEVATOR

Spacificatlons  Specinam Open Specirum 2M
Wing Span 104 78.5"

Wing Area B35 &9. in. 554 50 i
Alrtod SDT0ETRG-16 Shrear
Aspecd Ralio 13:1 11.2:1

Waighl B0 . - ddar,
Wing Loading 10 azf&g. . 1 azfsn. it

SiLeaers InTERnaTiONAL '

Siecers INTernaTioNaL 0 —

Route 15, Wharien, Mew Jerssay 0785 (201} IBA-0EA0 - FAX (201) 38E-0549 Faute 15, Wharlon, Mew Jersay 07585 (201 366-0EB0 - FAX [201] 3660845
0:5%0 A M - 500 P (Closed Sun. & Mon,| 530 A M.~ E200 PN, (Closed Sun. & Mon.)
Higlr Quatily Elecirie & Nom-Eleciric Sﬂl'Fﬂﬂ-Ei. High Guality Elaciric & Non-Efestric 5 anas,
Hadlps, and Accessories for the Sailpiane Enfhuslast Radias, and Accessories for the Sailplane Endhusiast

Flpee ifong e dieao beca o 1o ssrve vin bslad Oue meipienas are aveshis tess] rom e or ben oy theaie ane Bnesd Focstie-w e e pau oo Oror Sai sk oo aeadabie dines oo us ar from
KEMAEDT CDNEPOSITEE 152500 P 1237, Fhnd, T 7570E « (B3 BGE-3A3 « S0 (R0 4G 1-3450 HENMIEY COMPOSHTES, 15508 CF 1257, Finl 78 59052 r [EY 2513004 - FAK 005 S8 2457
CALIFOANIA SDARIRD PRODUCTS, 1200 Moel= Cine, Sovdes O/ BTTET = (0000 FAC-5048, FAK (I AE-TRAL CALSFDENIA SOARING FROMBITS, 1000 Hoth Ciras, Cosnea, 58 510250 » |BU0] 203000 Fae jans) Ssa fans

w WISHA +« MASTERCARD + AMERICAN EXPRESS » DISCOVER w

w VISA + MASTERCARD « AWMERICAM EXPRESE + MSCDVER &
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(1M4.5] 4.2 mabar apan (165" ). wing profile EX5) mod., weight ca. 3900g,

117245) 415 meler span (164°) wing profiie E153197, walght ca, 4600 g

(173.75) 4 meler s3an [158°), wing profile HO 30014, weight ca. 4200g.

(173 .75] 4 meser span [158°), wirg proflke HQ 004, weighl ca &0 g

ASK T8

mmﬁm Lhﬁm.rted.ud. .‘.ﬂ

62 Eost Bdnd Srect, New York | NY 10028 Phone (212) 879- 1634 Fax (212) 535-5205
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(Bﬂﬂ} Siﬂ-iﬂnﬂ

VISA = H!lTIFﬁARH BSCOVER

HITS IN STOCK

MIGHTHAWK 60° . ..o AGAS.

WULC AN 21 - e ETME L

SPECTHUM 2K ... e SOT0GET .

SEY HawWe 1167 ... ED?EGT ~

SPECTRLIM 104" ;

PREISK 117 .. ey ..ED7II-I'-'

ELECTRIC H.‘-.'-'u'H "'-ZI SOTAT ...

AVEMNGER .. o ..EL‘I.'-'I:G'-". i

PRISM V- T."' L SR = {5 < S
Euﬁ.FIFI-El.ELID.-". eeremrrsraisrminers I frers s mets rmerre ..Q"-:l"u (ia}
STEWVE LEWIS F38 EAGLE .. e L

MM GLIDER TECH LIME . . ALl

C.F. AIRCRAFT BENEGADE COMPOSITE BG1S . So60 05
C. R AIRCHAFT CLMMEY PRE-FARHLG ............... 516895

WEST COMST DISTRINUTOR FOR
SLEGERS INTERRATIONAL = {301] 366-080

(Pricas do ot inciide S&H and Calll. sales tax)

USED KITS & RADIOS

ACE MICAD PRS BO00 W2 RECEVERS
DLAL STICK W2 MODULES ...

FALTRLR, GD!FLEI'E. HlFeE . s

USED VISIONS, PCM RX'S,

"WINGS BY

MATSUMOTO"
CUSTOM BAGGELD.
CALL FOH CUGTE.
'S
— PRISM V-TAIL
TOU MAY BI A WIMG SFPAM
SOARHEAD IF; | A&REA .
#3 - Yau thins thatl & high STAB AREA .
epead stall B ona without a | ASPECT RATIO ..
door WEIGHT. i
—_— J WING LOADING ..
AIRFOIL. 27007
e FRICE ...... £389.00
iy L

r"lil‘] h\_‘

o

Eerk & a5 slewsa
||1ru-r|“rll-lr|m|:|-n LH 1° rees
HATS . L ey S0 )
VISR

e T -
California Soaring Froducts, 1010 Nclr'[n Citrus, Covina, & H'| .-g,.g




