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The intent of this paper 1s to review the state~of-the-apt
in flying wing glider design, by coﬁparing two prominent tynes:
the Horten IV and the BKB-1, toth of which the author has ner-
sonally flown and evaluated, Baéed on the experience gained
with these nodels, some thoughts are put forth concerning new
designs which could lead to further advances in achleving the
long standing promige of the flying wing concept: the ultimate
in flight efficiency.
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The maié_topics of the paper are the following:
® Comparison of design featdgés and technical data of the

Horten IV and BKB-1 .,

® Summary of aerodynamic evaluation of the Korten IV including

description of the Measurement technigues anplied.,

© Comments on the verforrance characteristics of the BKXB-1,.

® Comparison of Tlying guzlities of the Horten IV angd SKB-1.

® Concluding remarks on what future designs may derive frop

the experience g2ined with the Forten IV and ZKB-1,

CONFIGURATION DESCRIPTION
This section descrizes the design features of the Eorter Iy
and BKB-1 and includes the Tollowing:
1. Comparison of technical data ang general iayout of several

tallless gliders (gee Flgure 1),



CL decreased from 1.17 to 1,12
max
e decreased from 63% to 53j%

(L/D) oy decreased from 31.5 to 29.5

® The probable reasons for the discrepancies between the DFS
and MSU test results are possible differences in the GG

locations and surface conditions of the nlanes tested.

® The major causes of the lower than expected performance were
ldentified as (see FigurelO):

a) high wiﬁg section profile drag which was due to the
adverse effects of the control surfaces.and rather
early transition of‘thé‘bounﬁary layer (Figure {!)

b) additional induced drag that resulted from distortsd
load distributions due to deflection of control sur-
faces to achieve trim fFigure 12)

c) flow separation of the back of the canopy (Figure 13)

d) relatively low CLpyayx OF about 1.15

® The zerodynamic efficiency of the Horten IV was avparently sevel

ely compromised to achieve good handling characteristics,

The static longitudinal stability measurements (see Figures
144 and 15) indicated excessive static margin which resulted
in large elevator deflections for trimming. Moving the CG

forward improved the handling characteristics but spoiled

performance {see-Figunestiy) . Flying with more aft CG loca-

tilon, however, compromised the directional stability.
PERFORNVANCE CEARACTERISTICS OF THE BXB-1

Only estlimated performance data are available at this time



i

COMPARISOHN OF FLYILG QUALITIES

Both the Horten IV and the BKB-1 are more sensltive to long-
jtudinal control than conventlional sallplanes tecause of
the low 1lnertia about the pitch axis inherent with the tall-
less concept, Between the two, however, the korten has a

less abrupt response to elevator movements.

Both types experilence pitch oscillations under gusty condi-
tions but these are quickly damped and require no corrective

action by the pilot.

Also, both types demonstrate extremely good natured stall
characteristics. The Hérten has a slight tendency forlphu—
gold motion near the minimum speed due to the rather high
static longitudinal stability margin. Stalling in tight
turns is virtually lmpossible with both planes because of

limitation of elevator power,

Tre lateral-directional control characteristics of the two
planes are drastically different, In the case of the Forten
IV, tre elevon does all. Drag rudders are provided at the
wing tip but their use 1s limited to suchk occasions when
very abrupt changes in flight directilon ére reaulired, The
operation of the rudder is accompanied wiih a nose down
nitch that could te rather unpleasant at takxe off or landin
although it can be corrected by appropriate movement of the
elevator. The lateral directional control of the 5XB-1, on *.
the other hand, nust be done entirely by the wing tip rudder.
Defflection of the zileron results in an adverse yawlng moment

wrich, particularly in alrnlane tow, tends to induce lateral-
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(gweep~camber-twist) and structurally (aero-isoclipic
construction).

3) Variable sweep to provide trim instead of deflecting the
elevon surfaces. Although this may oresent a difficult
design.problem, an accentable solution which is simple,
reliable and lightweight, is not out of sight.

The closing section of the paper will be devoted to discussing

such vo0sslble future designs in more detail,



TAILLESS GLIDER DESIGNS
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HORTEN Jv DESIGN FEATURES
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HORTEN IV. FLIGHT CONTROLS

ELEVATOR

Figure 3



BAB -1 "DESIGN FEATURES
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HORTEN IV. WING SECTIONS




BKB -1 WING SECTIONS |

/-- NACA 8-H-12

Figy



COMPUTED
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MEASURED PERFORMANCE OF THE HORTEN IV

Gross Weight: 810 Ib (366 kg) Wing Loading: 4.0 Ib/t> (19.5 kg/m?)
Calibrated Airspeed, V km/h
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CALCULATED SPANWISE LIF
AND INDUCED DRAG
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MEASUREMENT OF STATIC LONGITUDINAL STABILITY
ON THE HORTEN T7 .
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THE HORTEN IV FLYING WING SAILPLANE




ESTIMATED PEREORMANCE OF THE BiKE -/
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