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{INUTES O}' lJ0VEi'lBElt !lr{IT1' l{}iIl'j'IilG ( frrorr note s conf,iled b:l liob
l,'ronirtsr l/our !lcJitor havir;6.; r,r.i,';sed tne nreel-iltg)

\rern 0lclers|av,,cliscusseci the Eppler 6_J4-6_3(r 1'1;ring-wing a_irl'oils
!le brotrl;Irt r,rith hini drarririgs oi' r-Lj rfoifs F,erner-atccl bll cotitl-,uter
rusing thc Davis formul-a Jert'y Blurnenthal discussecl a flyinp;
i,ring iroriel tha1. tie ha.r1 br.rilt: it f eatures a.n a.1't-s-r.rept wing
rvith a. straight fraiiing edge; t,he airf'oil sectlon was not
ref'le xecl ilernan Posnansky cliscussed our de sign g,oa.ls. D:rnny
Iiowe.l-l talked about tire Gernran SII-13 project. He ltas soli-re
corresl)onrierrce on ttrat i)rojeci and r,rill l-rave a 2-1,a6ge articfe
f'or the next ncwsletter- Hernan began his tafl: at 2:I4 His
icir:a to oJ-.ti-mize thc perfoFlnsls" of a f'1;"ring lring"sailpfane is
to employ rrarlable wing sweep or lveight st;if't to ci'iange the
rel:rtive positions of' the a.c and c.g frorL a stable low
]rerformance conf igurarf ion to arr unstable brrt eff icient one
at r,iilf . In thc unsfable nlocje siabilit.',' r,loulcl be provicled
a rtif lcially bIr arl active control slrsten The entire t. e -

<rf' the wing lvlf 1 be under the control of 1_ hc ni'l ot an,7/or the
act ive con t rol svs t c-.rn .

4 f I'llJTEiS OI'' II0Vliir4BER lT,\iI'I'T' r{FlFlTI}lG ( Fron notes comf ile c1 by IJoLr
I'ron iu s, i/ou r Fd 11;o r lr:,virrt-. ni s s; cC the neeting )

Vern Oldershalv discussed the Eppter 634-63ti f'll/ing-t,rlng airf'o11s.
Ile brought v,'itir hini d rawings <-r1' a iri'oils prencrrateci b:,, conputer
using the l)avis formula. Jerr'-v Blunentha I dlscussed a f lyir-rp5
lving; noclel that lie '}rad bu j-1t : :-t f ea tu res an af'1,- sl, e pt wirrg
wi th a strai s.lrl l.ra'i'l i lrc" edr"o. tha ti rf'oil_ sectlon I,Ja[i nott vr' u

rel'1exed. llernern Fosnanshy discrrssed olrr design goals- Danny
llowelf tallced about the Gerriran SB-13 project. He has sone
correslrondence on that pro,ject and wil-L have a 2-l:age a"rticle
f'or the next nelvsletter. Hernan began his tal-k a-L ?:14" His
irlea to opti-l,rize the pe 11'ol'rnance o1' a f'1ying vling sailplane is
trr employ variabl-e Lring sweep or welght shi t'E to change the
ref ative irositlons of tlie a. c. and c. g f roni a stable low
perf'ormance configuration to an unstable but eI'ficient one
at vrill in fhe unstable node stability woulci be provided
arf,itiCial'l v hrz ,n nn1-irro anrrt.nnl ctzcfnm. The entife t"e.v'f

of the wing w1l-l be under the controf oi' the pilot and/or the
active control system-

AVIATION 20OO
Walter J. Boyne, retired Air Force col-one1, has predicted that
advances in computer technology and airc"afE design could nrake
it possible for flying to become a recreatlonal- sport on the
scal-e of sailing and skiing in popularity. Light alrplanes
w1l-1 have automatic stability bullt in through microchlp auto-
p1lots and will be buil-t of materlals that are strong for their
weight and suited to the speed that the airplane w1fl be t'lylng.
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A specia.l neetinp-, of'TvJIT'T convened orl the 6tlt of'
Decernber' 1986 at the home of Bruce Carnichael iri Capistrano
Fleach CA The pur]rose of the neetlng was to settle on a basic
clesign concept for the TWITT l/ing and to determine-' its conf igur-
ation Present rvere:
Karl Sanders Johrr Krause Vern Oldershalr
Brnce Carnlchael- Georgie Carralchael June \fibery;
Hernan Posnansky ir{ arc de Piol-enc Bob f,'ronlus
Pirilip l.rurgers
Itob l'r'onj-rrs opened ther rneeting by sunmarizrnp:, 1'l,/IIT s purpose
and the perl'ormanee gozr-Ls for thc u/ ing : L/D of 40 rninir,rurn sitrk
1.1 m/s- Bob r:oted that 40 was rnocierate ancj could be achieved
a-L reasonable eost tvhile each adclltlonal polnt oI'L/D cost orre
thousand dol-Lerrs retail ! Hernan then took thr., floor and summa-
rlzed his thinking- Iie asked rhetorically what constratnts on
a fllring lving coul-d ire droJ,Jrecr to e-Liminate the vring's spa.n-
and chord-lvise efficiency cisadvantage vis-a-vis the convenLion-
al type. to inprove trrrning per'1'ormance and to erf lovr camber
adjustnents for clifferent fligirt reginres- Anslver: statlc
stability in pitch. Tiie airplane vrou.ld be made 1'lyablc by an
active eontrol s.ystem. Karl Sanders said that he favored the
f'I v-bv-rvi ne 'ici ea because the trrrre of eambe r needed to stafril-rze.*Jv,!]..

a f I vi ng vri ng i s tire trnonp' ki no fon nerl'ortnance . Brucelzvrr

Carmichael mentioned that he had f'l-own a sa11p1a.ne vrhich uras
ilnstehle in nitnh. 1:he shir. r-^nf I^im h,,^\/ hrrt rar2S sfi'l I mel.rrcro_UllO UOU!s !Il _lr- - --, - -.-*I) r!gPU llrrll UUf DJ vuw vtqu u UrrJ rrrsirs€.)v-

abl-e provided he kept his eyes on the horlzon. An unstable
hig;h speed nraehine would be far rnore dangerous. Hernan said
that an unstable machine mi.rst ha.ve a statlcally-stable mode of'
f llght for takeoff anci landing and to provide for fall-ure of
the active control system or actuators. Some possibl-e ways to
swltch fr.om onc mode of'f'1ight to another include vreight shif't
(r-ising arr inert mass or the pilot) , r,ving sweep and wing trans-
fation. The configuratiorr proposed by Hernan is slightly swept
forvrar'd 1n the unstable mode and uses varlable wlng sl,reep to
chatrge nodes. The wirrg trailing edge 1s hinged over the full
span and has servo-tab assisted camber flaps in the center,
aiferons outboard. Only a moderate sweep range (l-lO deg. ) 1s
pracLical; anything more requires a speclal twist distrlbution
for each sweep ang1e. Vertlcal surfaces are needed for yaw
damping and sonle active daml;ing in yaw might be deslrabl_e. An
argument for f orward sweep 1s that it " cleAns up" tire f orward
fuselage (where faminar flow is possible) and improves the
pilotrs visibility. Vertical- fins on an alt-swept machine
lncrease wingtip mass, wlrich could callse flutter problenns.
Consideration of ground angle also f'avors a straight or swept
forward conf iguration. T]-re fly-by-wire system consists
essentially of a sensor. the control- logic and a control servo.
Hernan proposes a rate-p5yro and an accel-erorneter for sensing;
the rate j-nfo woul-d be integra ted to get attitude. An electro-
statlc sensor (ivlaynard IIil-1 type ) is a.lso a possibility. A
fluidic sensor alone lvould not be sufflclent because it provides
on1;r rate irrf ormation; an absol-ute attitude ref erence would



stil-l be needed. The servo would have to have very l-ow inertia.
If el-ectric, it would probably need to be dlrect drlve. Hyd-
raul1c actuators are well understood and shoul-d be consldered.
ivlarc de Plol-enc suggested low-pressure pneuma.tlc actuators fike
those designed by Doug Garner for his fl-uidic wlng-level-er.
Hernan did not rule those out. Karl Sanders commented that the
idea of a translating wing had nrerlt. He believed that NASA had
patented just such a scheme and that a report 1n the TXI-X-
series exlsted on the concept. Rockwell had proposed such a
wi ns i n the sixties fon an ei p'hti es-enR f i crhter nl ane, TheyrrrrF) erbrr vf vv

Rel-f X-5 had a wing which transl-ated and swept. John Krause
commented that anything that costs additional- weight must be
justified 1n terrns of improved aerodynamic efficlency. Phil
Burgers proposed the use of a large area-increaslng flap to
change the lving a.c. and make the transltiotr f rom stable to
unstabl-e modes. Karl Sanders rnentloned that wlng mass is
proportional to aspect ratlo, all other parameters being equal.
Hernan explained that TWITTs were constralned by money and tlne.
He suggested that the Diamant 18 winp: be used as the plug from
which a femal-e mofd could be made by Harald Buettner in two to
three vreeks. The resul-t would be a very accurate outer contour
at a reasonable cost. \^le could add passive wingtip extenslons
to lncrease span at mlnlmum additionaf cost. The wlng would be
tried on the White Knight first. Carbon fiber would be used for
the spar eaps and D-tube for stiffness. The center sectlon and
hinge fittings if An\/ worrfd be made of steel-. Phil Rrrnenens.*LL.l t

proposed moving the wlng pivots 2-3 feet outboard, where the
bending moments woul-d be much less. Hernan l-iked this idea.
Vern Oldershaw mentloned Paul- I{cCreadyf s development model- for
the scale pterodactyl. Shoul-d we invlte him to a meetlng?
Someone suggested we move the meeting place to Pasadena to make
it easler for Dr. r{cCready to accept. tvlarc suggested the }rome
of a frlend very near Cal-tech. Bruce suggested we try to get
a meeti-ng room at Caltech. Hernan said we need to eval-uate the
amount of pitch authority that the control system retalns after
actlve stablllzatlon requlrements are rnet. Vern sald that his
model- (which, though statically stable, 1s geometrically slmil-ar
to the machine proposed by Hernan ) has excel-l-ent control-
errthoni tv i n oitch. Bruce asked whether active controls woul-dt
help an otherwlse conventional sailplane. Hernan sald that they
woufd. Karl- noted that a smal-f shlft in wing posltlon has a
large eff ect; the ef f ect of the wlngrs own mass 1s 'rthird order.'l
Dr. John Lamar, NASA Langley, has an IBM PC version of' the 3-D
vortex-l-attice proplram which he wrote 1n the Sixties for NASA.
The current verslon requires the PC-AT wlth Supercalc and uses
the Supercal-c fil-e structure. Juf ian Wolkowich and John Roncz
have copies of this program. Boelng has a true J-D program too,
but it runs on a Cyber. Bruce Carmlchael- asked how much money
the Wing was expected to cost. Bob gave the figure of twenty
thousand dollars for the entlre project. A break ensued.
After the break, Hernan sald that constructlon of the femal-e
molds woul-d begln soon. The next step would be a test of the
proposed control system on a flylng scale model, followed by
tests of the fu]I-scale wine on the White KniEht fusel-aEe. Bob
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mentioned that Peter -Se11nger, co-author vrith Reirnar Horten of
the book Nurf luegel, is now T,r/ ITTt s european correspondent.
Phil Burgers has written hlm a letter asking for details of the
varlous Akaflieg groups' flying-vring proiects. He added that
next month's T\{ITT meeting will take pl-ace on 15 January. In
the meantime tvro newsletters wlll appear: one covering thls
meeting and one announcing the agenda, speakbr etc. for the
next one. Bruce Carmichael suggested that all TWI'ITs present
consider simple configurations embodying the phllosophy exposed
at the meeting and bring their thoughts to the next meeting. He

noted in passlng that for a welght-shift scherne to worli, the
empty rreight of the glider must be ouite l-ovr. If tlils can be
aclii-eved, a f ixed wing might be practical-. Bob tr'ronius mentlon-
ed the rather odd "flying wing" project of one Scott Jenkins.
${r. Jenkins'machine, v,'hich embodies the ideas of Stratford and
Kasper, ls towed along the bottom of a sil-ted-up body of water.
The vortlces it generates stir up the sift so the current can
carry it off. Thls is one taill-ess ldea tt,at might bring irt
some nroney ! A.t this point your editon got writerrs cl:amp and
d.l_^-h^r] foL'inm mfno

Sian Di eoo . 1? I'lovemtrer I18to.

Dear Feter:

[.Je wer-e del i ql-rted to recei ve yoLrr I etter and mor-e
-=o to have learned of yolrrinterest j.n our acti.zrties,I wrIl
te11 yoLr r.lhat olrr- objective:; are turt f:lrst let me te11 yoll
the f ollowing: I r.r.e= born in Argentina arrd FJas very lr-rc[,:y to
[,:now Doctor Horten. I have visited him --evera] tinies in
Cor-dobarand did learn a lot talf,.inq with him.A year ahd a
haI{ .ego I came to the United States and met Fob FroniLr=ra
':ery acti ve man, i ntere=ted and very e)iperi enced i n
ever-yi:hinq that {l ies.He has f olrnded this gror-rp called
Tt{ITT, (as yorr prolrabJ y [:.nLrHrar'nericans Iove acronymsrand this
=-t:rnds {or "Tlre tlino Is The Thino". )

l-he objective of the grolrp is to str-rdy the
feasibility and deE,igrr of a high per{ormance flying winq.The
meeting are held once a month at Eob's hangar to listen to
some tal ks abor-rt aI 1 aspects o{ desi gn , construrct i on and
perfor-mance. The people that are actively parti.cipating and
giving lectnres are perstrnalities lil':e Irv Curlver
(.rerodynamicist rwor[,:ed at Locl,:heed rrSl:urn]r-[4or[,:s" rright lrand
o{ l:nowrr desiqner "1,:.elIy" Johnson) rErurce Carmichael
iaerodvnamicist.wc-lI l,:nown {or hiE r4orf':s with Iaminar flor,r),

Attached to thj=. Ietter we =end yott the
neurslr':tters that vre h.r',,e pcrbli=hed so far.At the ne:lt
nreetjnq we r.riII tre pror-rcJ t-.o teIl onr friends that the TL{ITl-
grc:Lr[] fr.es a neur distincLriglied member:...YOU...

€Ontinued on page 1{F
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Tne 2U'uh ar;:r.',ari. it-reet ai l{ iie Scuare Pank was attendeo by ian,cng
cih,ersl A1 Fauik;rer oi San D1e6:o. Al placed flrst 1n towllne
xi f h a ..las--',) ..:ilulr,;- iesiFnec by Frank ZaIc. L1 al-so piacec
'uilir-C 1rr rubber r+1-uit lris owt'i deslgn.

Tler Fl-e;::ents oi' ia1
e-f,r.e^r ii't e 7'uture

A:.rpIane Desi.gn,

-B-

l-ler.,*
J r q ,.r.

Al BacI:strcr., wiiJ-



* fTa,l
i' 

''- 
| v'ti'tP! 2'P

-li." I

7{r }

:I A€

*l

t"r, ; a-
&'"*e

' '. t lt, rt:i , f.;.q
a

-fa, 
L

;1. 4yei '"{,:-,,. r,.-

ryitt

,7.i*. 2;u!_ CyO

i i'*
,,::f $

hl * - 
t"Lt

Fo#r" 2

A= C,J

l^

_r:- -\-

?=ll"

:- ., '-. )

'3rrri.

Ctro^
o

160

luTle

q

,.{ar,

r qure

-9-



+s
RxN
t-
R
c4

\
F
U.<

F

+a
F
$
\$t
6

N

t
*
e
$
d
x

$a
d
:.

+
tu
c{
nti

U
F

Nt-

n
Etat

k
Gd

es

- 10-



>

!

-)<*+a
\,

\'

Iil
", ,,

;_g * -, sE-zU/\)

-q'q-tl-->.b ctt-< ct

-*s -i J(ru

tF
-lt4
1:t
{4
=
=

trt
F,*

*

.-_l

-l
{t*
.s

-

s
R.A

_J

rvll
i,l

YIvl.Jl
\:!l': I\-l

I

sl tro4").-U-{ J
/\ \ ( r'\.-'

rf
,a:

-:

'-A--J 'J

'>t

-J

U'

^-ti{

I.-
,a
l-..'

-'l 1-

d
5
O



contlnued frcn Page l{

As yolr can geerol(r neuJsletters try to in{ot-m oLtr
rnembers of not orrly ourr activities,br,rt to have an insight o{
lnternational activjties as wellrand we all ar-e a!'rare that
6ernany.and specrally AISFLIEG rs dorng a'/ery lnterestrng
ancl adVanced JOb On oLrr sr-rbject:courld yoLr possib)r,help uts

in gathering sone information {or Lr5 to pr-rblr.,h it-.L^Je woltld
l-rrghl y eFPrecrate yourr cooperation.

Welcome aboardrF'eter.. . | ! |

In narr,e o{ the TliJ ITT orolrF and {rom rny=e} i ' ' .

thant;s for voutt- rnterest'

FhilIiP Butrgers.

r'IIFT-lS--An urroert,ai:1ng Litai _. &', llrst slght. surl^asses the
st!"enftr. o1' tr person or Frcuf-. J/et irr itself' or 1ts ains l-s toc,
sir-r'r-Lficant 1'or tbe ciia.l-fenle to be resisr"eci.

l-o86 Sai.lplane Design Contest - Tehachapi, Ca August S0, 31, Sept I

We as judges are not the FAA or tbe Eilitary and there roay not be

enough paper in the world to handle the next project. T6 e people

sho design and build saiJplanes as a hobby are not financed by ihe
GoYernment and scme cannot ajford a 6talf cf b0 engineer.s and

100 paper shufflers

Tbe contest coln:littee is supp:sed to be expert in the various areas
of design anC der.elopn'ient and sbould be able to asceriain the general

adequacy oI a-l-I ar€as of designrfrom inspecting the Eachine and

some drawings. \l'e are trying to encourage good design, not

discourage it.

Iliy suggested require[)ents for the contestants:

One month before the contest subntit a 3-view drawing suitabiy
dimensioned, with CC location anf inJormation on any unusual

structure, aerodynamics or controls.

What does the contestant bring to the contest:

The ship and I copy cf a-Ll available drawings.
A VG diagram.

A reasonable stress analysis or proof loading information as per
Stan HaIl

Hot tlc.t WHt L.<C^-dY m up rith tlrr hm?
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