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SUMMARY
Thrs concept explains, that Ieaming from the results of

several recent tailless sailplane Projects it should be Pos-
sible to aclueve increased aercd''namic performance of a

sailplane with a (onventional laii by sweePinS back the
wing with an angle of 5'up to 15". Relatively large but
contentional winglets and the conventional twist of the
conventionally profiled wint would contribute to the
dirctional and pitch stability oI the sailplane in th€ ma8-
nitude of 30'h. In consequence, the conventional vertical
and horizonta.l tail couldber€ducedby about 30% in surface
or length. It is Fedicted, that the aerodlnamic Perfomance
of such a wing would suf{er not or neglectable ftom the
small sweeping angle with respect of a unswePt win&
while the sailplane would tully Prcfit fiom the reduced
&agof the reduced tail.

INTRODUCTION
This theoretlcal concept is based on the author'sexPeri-

ence with ultralight sailplane concePts when he was re'
sponsible for lheir "Gnte5iegel Lertificarion in behalf of
li'e German hangBliding assooation (DFry). AdditionaUy
the results of the taiuess sailplane SB 13 and ofseveEl hiSh
end tailless model sailplane projects have been rcsPected
in this concept.

RECENT DE!'ELOPMENTS
OF TAILLESS SAILPLANES:

Even if taiuess airplanes are extremely €xotic, several
new projects have been develoPed the last few years
mainly in the field of ultralight and foc,t launched gliders.
A[ y6unger projects with tailless sailPlanes have been
based on a back-swept wing.

SAILPLANES:
Akafliet Braunschweig SB 13

ULTRALIGHT SAILPLANES:
Gnnther Rochelt Flair
Adalbert Netzar NY-U
Rolf Marknann
Peter Erb

Jiirten Lutz

?? (Horten-Prinzip)
Rubicon

Pegasus (Prctotype Experience)
+ increasing number of morc or
less modfied copies.

SEVERAL EXPERIMENTAL MODEL AIRPLANES,
SUCH AS
Bnnswicker N1
Boder,Schdnlerr Stromburg
Unve erth CEOZWO

TECHNICAL SOARING

CONCLUSIONS:
1. Obviously a back-sweeping of 15'does not necessar'

rly cau-e crgnificanl derodyndmic di5advanldte..
2. Ii it $ould be po-\rble to a\oid or lo redu'e

significiantly the negative list (above) an oPtimizaiion of
aerodynamic performance should result from the back
sweepint of the win8.

EXPERIENCES WTTH THE SB I3-PROJECT
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THE DISCUS CONCEPT
The DISCUS wint has a back sweeping angle of 4' (t/4-

axis) (Fig. 1) Any other eflects than the optimization of the
aerod),namic perfomance of ihe wing have obviously not
been considered by the layout of the wint.

Such additional effects could be:
-improved directional stability (could allow for a smaller

vertical tail)
- pitch stability effect of the twisted tail (could allow for a

smaller horizontal tail)
- additional directional stability provided by wintlets on

a back-swept wing

Figure 1: The DISCUS wing has a back sweeping of4'with
respeci of the t/4-axis

CONCLUSION:
A small back sweepin8 of the wing has no neFiive but

posihve effecis on the aerod),namic peformance.

NOTE:
Although winSlets have in some deSree ihe sameaerody-

namic effe.ts as the backsweeping oftheouier DISCUS wing
(reduction of stieamline components parallel to the wing)/
ihe combination ofboth elements seem to increase the aero-
dimamrc perfomdn.e on d wide parr or rhe pradi.all) rel

WINGI,ETS
On conventional wings winSlets improve
- the performance at high ljft coefficienis
- The yaw stability of the plane

but may make worse (in the same degree?)

- ihe performance at low lift coefficients (in some con-
cepts the performance and the llight characterisiics seem
io be improved on the whole practically used speed
range.In some concepts the influenceofthe wintlei on
the total lift of the win8 is higher than the effect of a
wing tip which is larger than ihe winglet and oriented in
span dir€ction @C-s00/22 fi DC-505/20).

- On back'swept wings winglets improve (addiiionally?):
- The directional stability/ so that they may partly or com-

pletely rcPlace the conventional vertical tail.
- (lt is doubiful, if wingleis improve the performance of a

back swept wing in th€ same extent as in the case of a
conventional wing, bui the experience of the DISCUS
indicates, that ihey do so at least in the case of low
siveePint anSles).

CONCLUSION:
- Win8lets can be applied jn such a manner that positjve

e{{ecis clearly dominate in case of a cDnventional
unssePt winS
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TOTAL CONCLUSION:
Abdck.wept wlngcanbe de.itned forsaiiplanes wtuch

har no relevant disadvantaSe in perrcrman.e with respect
of a conventional unswept win& but which may profit
siFificantly from the stability effects of the wintlets and
of the twisted win& so that the conventional tail of the
sailplane may be reduced and that the total drat of the
complete sailplane maybe redu€ed.

- Winglets may work even better on a back swept wing
where they automatically have the effect of a vertical
tail.

CONCEPT OF A SAILPLANE WHICH PROFITS FROM
THE BENEFITS OF A BACK SWEPT WING WITHOUT
HAVING ITS TYPICAL PROBLEMS.

- sweeP antle: s' ... 1s'
- increasing from 0' close to the fuselate to the wing tip
- convenhonal profile
- conventional twist
- conventional, but relalively larSe winglets
- vertical and horizontal tail reduced by 20-40% (len$h

LAYOUT PROPOSAL (FIGURE 2)
sweep angl€ 8'(t/4) 0" close to the tusela8e, increasing
in three steps to 15'close to the win8tip)
span 18 m, surfa.e 12.8m
twist 1.5'
biplace (a monoplace would have the winS/tusela8e
conn€ction ciose to the center of gravity or the pilot, what
miSht be iechnically difficult to solve and would
stronSly interfere with the field ofvision ofthe pilot.)
winglets of 70 cm length. Rudders arc integrated inboth
winglets. Total surface of both winSlets to8ether 0,65

A conventional ltail is used with a tuselage of 6,3 m
length vertical tail 1,1m'z, horizontal tail0,85 m'?(typical
for siandard class).
Wing flapsorailercns are used in combinahon with the
elevatorand the rudders of the wingl€ts and of the ver-
rical tail are used together.

The contributions to ihe stabilizin8 mom€nts are shown by

TABLE 1:

It is shown by table 1 thai the contribution of the ning
and of the winglets to the stabilizing moment may be in
the magnitude of 30%-

lenglhol ever-

arri li lml

surlace Alrn'?l

lmrl

horizonlallai 3,68 1,1 4,05

0,65 2,0 1,3

venicalla I 3,68 085 3,13

w nglels 1,25 4,7 0,875
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englh ol lever-

am i lml lmrl

0,85 2.5 2,125

nglels 1,5 r,35 2,V25

Figure 2: Illustration of the prcposed layout

The total stabilizing rnom€nt seems to be by far sufficient
for a l8 m-sailplane as shows Lhe relaLion to exisling sarl-
planes such as a Kestrel 17 {Fi8. 3, table 2} or SB l3 (FiB. 4,
table 3).

TABLE 3: Stabilizing mom€nts ofthe SB 13 tailless
sailplane

IMPROVEMENTS
It is assumed that the low sweepinS anSle does not r€-

duce the aercdynamic performance ofthe wing. AIso tor-
sion problems are mu(h le\s sever€ lhdn rn a tdille\\ con-
cept like SB 13. However the follnwrnB elemenl\ dre wrlh-
oJt any queshons (learbenefits of the presented concept:

l. The tuseldge is about I m shorter rhan lhe tus€ldge of
a comparable convenlional \allpldne. Thr( effecl re-
duces al least the boundary drag of lhe fuselaSe due
to less surface. It also reduc€s the weiSht of the fuse-
lage in the magnitude of20-30 kg.

2. The horizontal and the vertical tail are smaller and only
asbigas in the case ot(onvenhonalslandard cld\s rail-
planas. This causes reduced draS or lhe ldtl rs well as
reduced weight in the maSnirude oI518.

AII ofthe above menhoned problems ofa tailless sailplane

a) Th€ ailerons which shall be combined to the elevator
as in the case of a t'?ical tailless sailplane, are com-
bined onlyin the case of a maximum maneuver There-
forein *tarionar) t-li8hl condrlions l\e.rileron\ remarn
in n€ulral posihon. ln lhe srme wav rl:o lhe ruddcrs
in the winglets a re used only in maximum rnaneuvers
and remain neutral in all olher siiuations. The.efore
the lift distnbubon along the span is not dependinS
on the fhghtconditions and can be optjmalin the whol€'
ranSe of aladonary conditn)ns.

b) Pitch os.illations wilt not be a prcblem be.ause of an
almost conventional tuselage and tail.

c) The field of view for the pild in the front s€at is noi
restricted and the same or even betier (becalrse the
wingtips are more back and outside the field oivie!')
than in the case of a convrntional glider (The fi.'ld of
view of the passenS€r in ihe back seai hoB'ev€r s'illbe
very poor in caseof the solution illusirntcd in fi8ure 2.)

OPTIONS:
A. Figure 2 shows a wing without tlaps. I lorre\cr nnPs

could be inkoduced perlecllv into th. concept. In ihis
casejt would berccommrnded to conrbine the tlaPs in
the inner part of the wing t{ith the elc!alor insiead of
th€ ailerons. Positjve naps tlould ha\e n piich up of-
fect that would be aerod vnnmicallv corRct \'loreo\ er
itmiBhleconsidered h'u-rrl't'flai.onl\ in.nmhrn.r-
iion ;irh rhe ele\.ror .rnd neler inJLF;nJert ). but
this would need to be subi€ct ol a furihrr considrr-
ation.

B. A biplace concept is not lhe onl]- solutxrn to gi\e the
pilot a satisfyint position h ithou t restriction o{ the firld
of view Anoiher soluiion wlrulci be a 5ingle Flace pow-
ered glider with its engine Flaced inside the tusrlige
significantly backof the lr)t.rl center of sr.r|ii\r A third
concepts'ould bea sinSl€ orbiPlace \{ilh the fuselrse
hanaing below the win8.

Fi8. 4

Fig.3:Kestrel lT

lengli ol lever-

am I' lml

so ace Alm'zl

hoizonisltail 1,28 5,12

v€fli€l leil 4 1,0 40

TABLE 2 Stabilizint mom€nts oI the K€skel 17 sailplane
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