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MINUTES Otr' 20 JUNE ].96T MEETING

The meetlng opened wlth rlvetlng vldeo footage of the test
flights of the larger of Don Westergren's two scal-e Space Shuttle
Orbiter models. Thls machine has two engines, mounted 'ipushme-pullyour' sty1e, the aft engine belng cleverly concealed 1n a
fal-se rocket-nozzle shroud or "sk1rt." In the live1y Q&A session
that followed, Don discussed the peculiarltles of the very-low-
span tailless machine, and the additional problems of securlng
decent performance wh1le retalnlng a faithful scale model. The
finst nnohlem was that the machine woufd not rotate for takeoff:
the real Shuttlers landlng gear 1s deslgned for that purpose
only--landing, that is. I)on, who had made h1s tanding gear a
very accurate copy of the original, bu11t an ingenlous takeoff
trolley for the model-. Don noted, too, the peculiaritles ot'
any low-span wlng, namely that it flies "behind the power curvei'
through a large part of its operatlng speed range. One conse-
quence 1s that thrust:weight ratlo needs to be about 1:1 !

Another problem 1s that the elevons do not have enough authorlty
to counter engine torque at high angles of aLtack. Don had to
leave before the end of the meeting but kindly left both
Shuttl-e models 1n TWITT's custody until the followlng day.
Bob Fronlus then took a few mlnutes to revlew TWITT's progress
over the first year of its exlstence: the cholce of' a challenging
and lnnovative design, completlon of wing mo1ds, assembllng a
library, snarlng a string of expert speakers, publicatlon of
the newsletter, members and correspondents on four contlnents.
He gave speclal thanks to Hernan Posnansky for his advocacy of
active controls and his investment of tlme and money in the
wlng mol-ds, to Bruce carmichael for.givlng the group the benef'lt
of his long-standlng lnterest in flying w1ngs, and to Marc de
Plolene for his technlcal- transl-ations and Newsletter work.
Bob Fronlus then lntroduced Brad Powers, at the same time glving
out copies of Mr. Powerst artlcl-e ',About the Slze of It,,'wh1ch
appeared j-n Model Avlatlon 1n January IgTB Ittre artlc]_e was
erowded out of our last Newsl-etter 1ssue, so Bob printed it as
a separate handout; those TWITTs who mlssed the meeting w111get their eopies 1n the ma1ll. Mr. Powers, a former Convair
englneer, had written a letter to the Academy of Moclel Aeronautics,publisher of' Model- Avlatlon, trying to shed some light on the
confuslon then prevaillng in modeling clrcles about the concept
of dynamic simllitude. one resul-t was the artlcle, a smooth
lntroductlon to the art of building a dynamlcally slmll-ar scale
model, that 1s one whose behavior mimlcs that of the orlginal.
ivlr. Powers revlewed hls artlcle, emphas,-zj-ng some points which
even englneers occaslonally overlook (0i0 you know that time
scales with the square root of the scale factor?) and lnterspers-
1ng materlal- drawn from his experlence at Convair, where he
worked with dynamlc models of flying boats. Bob thanked Mr.
Powers on TWITTTs behalf, then lnvlted Jerry Blumenthal- to rlse
and speak. Jerry, a former buil-der of wind-tunnel- model-s (al-so
wlth Convalr) is wel-l-known 1n TWITT and EAA for hls lmaglnative
alrplane concepts, but his toplc was an englne design. His
polnt of departure is the camLnez englne of the early Twentles,
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a f'our-stroke, four cylinder radlal which converted piston thrust
to output shaf't torque through rollers bearlng on a two-lobed
cam abtached to the shaft. A rhomboidal linkage connected the
pistons and served to keep them in eontact with the cam,
synchronize their motlons and distrlbute slde-force among al-l-
four plstons. Jerry noted as a reason for the englne's commer-
clal fai]ure Leven 1;hough it recelved a Type Certif icatel
problems connected with the linkage. Jerry proposed the t'ollow-
ing improvements to make the engine lighter and l-ess bulky:
change from a four-stroke bo a two-stroke cycle employlng crank-
case scavenging; replace the single-rolLer-per-cyl1nder layout
and linkage of the Camlnez by providlng each plston wlth a two-
rol-l-er bogie or walking beam pivoted to the englne case, the
nol'l ers ano pirrnl- {annminc 1n lsosceles trianEle. the oiston!vr!e!u srrs pIVVU f v!Llr1116 QtI f QvovsrsD Ur lurrEirvt I

connecting rod 'rlower end" being articulated to the end of the
walklng beam opposite the rol-l-er. Because the walking beam
woul-d swing rather than reciprocate, the plstons woul-d be
oriented tangentlally rather than radlaIly. Jerry f'urther
proposed that the cam serve as a, rotary lndnction valve. The
englne i1l-ustrated by Jerry has three eyllnders and a three-
lobe eam; the rristons move in phase a.nd f 1re slmultaneously.
Jerry lef't the cal-cul-atlons of structural loads, the shape of
the cam lobes and other details for the entertainment of interest-
ed TI,r/IT'Ts. Floyo Fronirrs related some spectacuf ar long-distance
hans-s'l ider flis"hts aeeomnlished recentfv af. Bishon- Cafifornla.
Bruce Carmichael then rose to present gifts to Bob tr'ronlus
(Leading TWITT), June Wiberg ('IWITTess with f inesse) and lvlarc de
P1olenc, in cel-ebratlon of TWITT's flrst annlversary. Bob got
a bottle of Tawny Port, June a pair of'shell- earrings from New
Zeal-and and IVIarc got a novef , Lighter than Air, chosen because of
his interest 1n dirigibles. The meeting then adjourned in order
to do justlce to June Wiberg's cake, oh whlch she had falthfully
r"onr.nalrraod ir rcnr"Arlincr 

^f'A 
mAn f'lrrinrr An nnnifhnn1:or, ,i l-cl_ng, 2h e Lo- *. -,-- urivy vu !

that appeared 1n the l-965 Reno Air Races program...
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Aufsicht der H XlV. liiber W. Radinger)

nata Sheet--Horten XIV

Misslon:
Construction:

Center Seetlon:
Itting:

Crew:

Snan (m) :

L . E. Sweep ( cieg ) :

Taoer Ratlo
Root Thickness (%):
Root Chord (m):
Rib Spacing (m):
Wing Area (sq. m):
Aqnoni Rrl-in.

Pilot Positlon:
Width of' e te Section (m):
Wldth 01' Cockpit (m):
Height ot' Cockpit (m):

F,mpty lJe ight ( kg ) :

Ball-ast ( e. g. water ) (ke ) :

Useful Load (ke):
IVIax . Flight Welght ( ke ) :

Wing Loading (kg/m?):

Stal1 Speed (kn/h):
Landing Speed (kmlh):
M1n. Sink

^+AU
and

Best Glide
nfav

and

m/s):
km/h)
kg,/mZ )
Ratlo:
kn/h)
Vs /m2 \

Never-Exeeed Speed (kn/h):

Tne i ni no

^+^^-tD UCCI

wood
ni -l n1-
}/lrv u

rt)
1ti
5
1U
)o
0.4
r5.76
to.l

prone
0.8
0.b
0.5

150

80
230

14.b

41
41
0 .55
55
14.6
3o
70
r4 .6
250 '(T he roof , please."

IrJei shaunt. I q83.
t L /\LFrom Horten and Sellnger: Nurflrregel. Graz:

Data sheeL transl-ated by Marc de Piolenc _l



POSTPONED

PROGRAM OF 'IHE 1b JULY MEET]NG

Thanks to TWITT Dave Ivtartln, Editor of' Kitplanes ma g;azine ,
we wil-l be able to show rrideo footage of the Davis flying
wing, a single-engine, single-sea1; machine designed along
Northrop llnes. IVIr" Davls wlll f'ly the machlne to Oshkosh
thls year and dona.te it to the EAA Museum; hls next project
1s a two-seater, side-by-side.

Fortunato ( "'l-'uto" ) FIGUEROA wilt discuss the eff'ect of' 1nl-et
pressure recovery on gas turbine engine perf orntance. t'uto
got his formal- training aL the National Universlty of Peru
IViS Electromechanlcal Design 1942, IVIS Aeronautical- Englneering
1943), McG1l] (Un Gas Turbine Deslgn 1953) with a brlef inter-
lude (f944-46) to study jet propulsion and gas turbine design
at lvllT and Renssalaer Polytechnlc Institute. He has worked
for Canadair, Repub11c, Crrrtis-Wright, Garrett Airesearch and
rlel edrrne Frran. He is retired f rom the Peruvlan Alr Force with
the na.nk of Captain. As you rnay suspect, he is primanily inter-
ested in propuf slon and is wel-1 qual-if ied to discuss it.
Karl SAIJDERS will discuss Alexander Lippisch' s l-andmark paper,
"The Development of Tailless Airplanes. " The paper covers
Lippischrs work up to WW II. It was translated lnto Engllsh
by the US Governmentrs teehnlcal intelfiqence teams after the
War, but coples are avallable only through the Library of
Congress at eonsiderable cost. Even the original German paper,
llke many wa rtime prrblications, is hard to get. in this country.
The TWITT llbrary has a copy of an abstract, irt German, from
the proceedings of the German Aeademy of Aeronautics.

A LIGHT .O.PPROACH TO CONVENIENT ECONOMICAL SPORT SOARING
BY B.H.CARMICHAEL

PART II
POWER REQUfREMijNT,S-
LET US FTRST CA,LCUI,ATE AN IDEA,L DESIGN WE MIGHT OBTAIN WTTH
A GREAT DEAL OF EFT'ORT A,ND REFTNEMENT
SPAN :32 FEET EMPII'WEIGHT:150 POUNDS W/S :3.2 #iFT2E 3 . L25*FEET PILoT WEIGHT : rZ0 poUNDS Wz S lfu-AREA lOot,FEET GRoSS WEIGHT : 32o POUNDS w1b2 :'o.srg
SINKING SPEED : 14.6 (.s13) : 2.55 FTlsEC.

I.79
: (IYErGHT) (SrNK) : 320(,2.55) : 2. 00 Hp55b-X. 6io-T:7q,v

POWER FOR LEVEL FLIGHT

ADDITIOI{AL
POWER To CLIMB AT 300FPIvt: (IYEIGHT)(R/C) :32o x 5 :3.9S Hp

550=-N^ 
- 

sso x .zq
roril powER rN cLrMB 5.93 6 Hp

I{E COULD CRUISE AROUND LOOKII{G FOR THERMALS ON 2 HORSEPOWER
AND CLIIUB TO 2OOO FT ABOVE GROUND IN LESS THAN 7 MINUTES OI,i
ONLY 6 HORSEPO\{ER. THIS WOULD REQUIRE REDUCTION GEAR AND A
LARGE PROPELLER DIA}{ETER TO ACHIEVE TI{E ASSUMED 75% PRoPELLER
EFFICIENCY. THESE REC'UIREMENTS ADD TO COMPLEXITY, IfEIGHT
AND MAY ALSO FIGURE IN RELIABILITY AND RE-START POTENTIAL.
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WITH DIRECT DRIVE AND
POSSIBLE TO STILL GET
THE LE\,-EL FLT. POWER
AT 3OO FT/MIN IS NOW

PROPULS ION_FEATURES

A SMALL PROPELLER DIAMETER IT MIGHT BE
50% PROPELLER EFFICIENCY IN WHICH CASE

IS NOW 3, AND THE TOTAL POWER TO CLIMB
9.

Tun llnen TERIvI SELT_LAUNCH SAILPLANE wILL BE GASoLINE PowERED,
CHARACTERIZED BY HIGH NOISE AND VIBRATION LEVELS. THE ROUGH
POWER IMPULSES GREATLY COMPLICATE FOLDING PROPELLER DESIGN.
EXISTING FEATHERING PROPELLERS ARE VERY EXPENSIVE. THE
CHALLENGE IS TO PROVIDE SELF LAUNCH WITH REASONABLE IfEtrGHT,
COST, AND RELIABILITY AND TO MINIMIZE PROPULSION SYSTEM
DRAG AT ZERO POWER. A SMALL HIGH RPM DIRECTLY DRIVEN
PROPELLER MAY PROVIDE SUFFICIENT THRUST T'OR SELF LAUNCH
AND CLIIIB BUT COULD, WHEN STOPPED, SRIOUSLY DETERIORATE
THE GLIDE PERFORMANCE. RUTAN (FIG. 7) RETRACTS AND COVERS
HIS SELF LAUNCH UNIT RETAINING FULL SOARING PERFORMANCE AT
THE COST OF ADDITIONAL COMPLEXITY. CI'LVER AND MAUPIN (TTC.
8) IN A NON RETRACTABLE CONFIGURATION STOP THE PROPELLER
VERTICALLY IN LINE IfITH THX THICK POD TRAILING EDGE. A
POSSIBLE REFINEMENT IIOULD BE TO ENCLOSE A SIMILAR PROP
LOCATION WITH SIDE WALLS WHICH CAN BE ROTATED OLITWARD 9OO
FOR GLIDE PATH CONTROL OR ROTATED FORIfARD OUT OF THE WAY
FOR PROPELLER OPERATION. (FIG 9) (NORM THOMPSON CONCEPT)

IN NON RETRACTABLE CONFIGURATIONS, THE PROPELLER CAN BE
LOCATED: ON THE }TOSE AS IN MANY IUOTOR GLIDERS, BEHIND A
POD, FORWARD OF A VERTICAL FIN MOUNTED ENGINE, OR BEHIND
TIIE TAIL. (FIG. 8) THE FIRST MAY DEGRADE THE SOARING
PERFORMANCE EXCESSIVELY AND THE LAST REqUIRES THE COMPLEXITY
OF A LONG DRIVE SHAFT. THE ADVENT OF VERY LIGHT ENGINES
MAKES THE FIN MOUNT FEASIBLE. PROPELLER AT THE REAR OF A
POD REqjIRES TAIL MOUNTING ON TWIN OR SINGLE BOOI{S. A
SINGLE BOO}1 MAY BE LOCATED EITHER OVER OR T]NDER TIIE PROPELLER.
WITH A HIGH BOOM, PROPELLER DIAMETER CAN ONLY BE INCREASED
BY WRAPPING TTIE PROP ABOUT THE BOOM, A POSSIBLE, BUT COMPLEX,
ARRANGEMENT WITTI SOME SAFETY XORRIES IF THE BEARINGS SIEZE.
A NON FOLDING NON FEATHERING LARGE DIAMETER PROP WOULD
REQUIRE UPPER BLADE SHIELDING WITHIN A DORSAL FIN I?HILE
SOARING. A LARGE DIAMETER SINGLE BLADED PROPELLER COULD
HIDE IN A POD SLOT WITH A FREE SWIVELING FAIRING ON THE
SHORT COUNTERWEIGHT" (TTC. TO) MR. HAUFF OF NEENAH,
IfISCONSIN, E}ffiIBITED A SELF LAUNCH SAILPLANE AT OSHKOSHIN PREVIOUS YEARS WITH AN OPPOSED 2-CYLINDER ENGINE IN THE
NOSE WHICH COULD ROTATE 9OO TO LAY THE FIXED PROPELLER ON
TOP THE NOSE WITH THE PROPELLER ALIGNED WITH THE WIND(FIG. 10). DICK SCHREADER HAS ADOPTED AN EXTERNAL PROP
LYING ON TOP THE CENTER FUSELAGE ALIGNED WITH THE WIND
I{HILE SOARING. IT ROTATES IN THE HORIZONTAL PLANE ON
START UP AND LIFTS THE ENGINE AND MAST UP TO THE POWERED
POSITION. WHEN THE ENGINE IS SHUT OFF, IT BLOTTS BACK DOWN
TO THE STOWED POSITION" THE MAST MOTION IS DAMPED BY
HYDRAULICS. A VERY CLEVER INNOVATION.
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