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TECENICAL MEMORANDUH NO. 433.

SOMV GERHAN GLIDERS OF 1920-19233.%*

Pelzner "Heng Glidex"

This glider (Fig. 1), which was designed and built by
Pelzner cf Huremberg, gave a good account of itself in the 1920
" and 1921 Ribn contests.. Its relatively simple construction and
low cost; together with its light weight and ease of taking apert
for. transportation, rendered it an ideal aircroft for spoTt.

The upper wing was. staggered a 1little in front of the lower
wing, though-its chord was the sames Each wing had two spruce
spars with-ash upper and lower flanges in the following dimen—
sions: Front spar, upper and lower, 4 X 0.5 cm (1.57 X 0.2 ine);
rear spar, uppeér, 3.5 X 1;1 cm (1.42 X 0.43 in.); rear spar, .
lower, 3.5 % 0.3 cm-(1.38 x 0.31 in.).. The struts were attached
to the wvidely separated spars and the cells thus fermed were
braced with ‘steel wires. The lower wing had o 9light dihedral.
-The wiags were sepérable'in the widdle for transportation. They
were held together by four screws. The longerons, which connect-—
ed the teil with the wings, werc‘about'40‘Cm~(15.75 in.) apart,
to allow room for the pilot. Thesé longorons were braced by di-

agonal -vireg and were sunported in front by two rods running to

*Translation from Chapter 3, "Der Gleit— und Segelflugzeugbau,"
by Alfred Gymnich. ‘Published By Richard Carl.Scamidt & Co.,
Berli in, 1885,



1.4 n (4.

2
N.A.C.A. Technical Hemoraondum No. 433

the uppcr ends of the rear inncr struts. The rudder control

-

cable‘passed over a pullcy in front and was worked by the right

hand. The staoviligzing surfeces vere doubly‘bfaced. At first

the winzgs vere covered on only one side, but were subsequently
covered on the other side also. - The spans of the several hang
gli ders built by Pelzﬁe; Varlea vetweecn 5.4 and 7 m (17.7 - 33
ft.), with a wing arca of 14 O ~ 18.5 1f (1“0 7 - 177.8 sq.ft.)
and a weight of 9 ; 19 kg (30_— 42 lb.). When taken apart, ready

for shipment, the glider made a paok‘ge 3.7 m (8.86 ft.) long,

o1

9 ft.) high and about 50 cm (1.84 £t., or 19.7 in.)
wide, so that, under certgln conditions, it could be carriecd by
railway os personal bag; ge, Under the most favorable condi-~

O

tions it Lad a ll*t drzg rot io of 1:5 in still air.

19231 Dresden Schocl Biplane
This glidér_(Fig,é)‘wa“ des i-déd 5y E. auttruy, R Selxe *th
and R S iess and builst: By the Drbsden Av1aulon Club in less than
two months. The upper wing had a p%n of 8 m (26.85 ft.); the
lover 7ing, 6 m (19 68 ft.). Boch wings hod slight sweep backs.
The = Boui Ving was continuvous and was partlmlly supported vy a
cabane, fnlle the lower wing Wwas 1nterruptud by the fuselage and

had a dlppdr 1 angle. It lay ubout 25 cm (9.84 in.) above the

ground, Where it 10ln d the fus 1 ze and about 40 cm (15.75 in,)

‘at the tips. The incidehce or angle of setting of the lower wing
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was somewhat greater” than that of. the upper wing. Each wing had

e

two box spar crn {1.57 *in.) vide and €-¢ cm (2.36-3.54 in:)

’

thick. The side walls were hollowed in. The leading edge of the
medium-thick wings was covered with two layers of vencer glued
together so as to N“vo it good ‘penetration. Thc 1ower Wlh nas

4

staggered slightly backward. The cavane struis \ere J%QG oy

y

gliing the two halv &s togethery Th v WEeTe straamlihed, rollow’
and wound with lidei. They wers fastened3£o ohe another and to
the fuselage without fiﬁtings. In fact, thp only ¢1ut¢ngs on the
whole glider weére for the wing struts. Tre Tusgelage was approxi—
metély square and Lad aﬁmaX11um croes éection of:VO'by'70»qm“

(87:58 in.). It was s% lcamilaéd longitudinally, the stern being

i
1

vent upward “o proteet the clevator. The fuselage was covered

W;th,fabriO'and tapered backward into a . horizontal wedge. Thé“

*elevafdr and rudder were operated by -ropes. Banking was éffepted
by,warping the wings, although they were.dopcd. The strong land-
‘ing gear counsistoed Qf~two leminated WOOQ TUITETS r-c,pit“" ted by the
ﬁidth of the,fuselage; The? were joined by two ash.arches cross—

‘wise to the fuselage. ~In addition. to the glasticity of the Tun—
neré blocks of rubber wers cmploved—asiéhock‘absorbérs;¢ Théugh
‘nf 119ht Weié t‘én‘.very'flexible,;tnis;gliger a0 vng strong,
as was demonstroted dOv its uany Landl*gs 01 V“r;Obu_k“nES'Qfm ;
ground, inciluding n le'plowed-ficlds. The TUNNGTS wére attached
to the-fuselage only by gluj ng d-d binding. 'TheAemptr wéight of

the glider was 70 kg (154.33 1b.), s0 that with o pilot weighing
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' 76 kg, its ﬁiﬁc ldadingzwas:8 kg/m2 (1. 64 ib'/sq ft.).

 This glider proved to be csoeolally well salted for school
use.”-ﬁanv pllOuS were tralned on 1t and fllghts up to ten min—
utest Qulatlon and 3 km (1 86 mi. ) were made With it, Severul
hundred fllghts were made without aay nartlcular damare. vit.parg
thlp&bcd successfully in the 1931-1923 Rﬁop contcsts but Wwa.s

uerlouslv damagod by é fall in the last contest.
1922 Darmstadt Glider "Edith"

This glidexr (Fi "3) ﬁoé designed by members of the AViation
Section of the Darmstaat Technlcal H1 gh School and also built by
them w1th the exceptlon of the ;uselaae.A It was orlglnally in-
tendeu to be used onlv for school purposes, but_maae excellont
soarlng fllghts 1n the RﬂOﬂ pqnu estse

It wes a higheﬁing monoplaﬁe Wifh fuselage struts. It-had a
span of 12.6 m (41.34 Tt.)) a length of 5.5 m (18 ft.), and a
height of 1.5 m (4,93 ft.). The chord was 1. 35 m (4.43 £t.) and
the wing area 15 mg.(i61;46 sq. ft ) The uppp? camber of the
w1ng was 17 cm (6 7.iﬁ.) and was the é~me hroughout. The wing
was d1v1dcd in the mladle und ha d tWwo spars. At a dlstance of
2 m (6.55 ft.) from the m;ddle in each direction it was braced
to tﬁe bottom of the.fuseiagé'bj a pair of parallel struts. In
~order to obtain good pénétrqfion, the 1eading edge Was covered
with plywood. The wing had ooth main and intermediate ribs, the

former being 30 cm (11 81 in. ) rt. The spars were braced
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against. torsional stresses by diagonal struts. Banking was ef-
fected by narrow rectansular ailerong, which were hinged 10 the

rear spar. The fuselage vas 5.15 m (16.9_ft.) long. It had

strong bulkheads, without ulawonal braco wires, and was covered

with plywood.. At the pllot's seat it had’ a. five-cornered Cross
sectiOn, which changed farther vack to a rectangular ¢ ’abe aAd

then uapered out to a horizontal wedge at. the stern. The 1and1ng

.0

gear orlcina11 éonsisted of tﬁo ash funneis'extendLna"BO cm (7.8%
1n.) below bne_faséiage, but tl"esc were nubwqueatly replaced by
one central»runnér.‘ The 1.5 ma'(17.28 sq.ft.) elovator nad a,
daﬁping Surfage’(‘*ﬂblll zer) of 2.8 m2..(23.38 sq.ft.). The rud—

dér had an area of O 4 e (4.31 sq.ft.)‘@ndlu46 fin 0.45 ns

sy
@
w-\K
ot

(4.84isq.ft.).“ T1e bOhal weight. of the glider ww; 90 kg (i§8;4

1b.).  The wing loading was about 11 1/r« (2.25 1b./sq.Tt.
Excellent results mere obtained in the 1922219:35 Rhoﬁ ébh’-’i’%f

teuts.f"lt wés.foﬁnd thgt ﬁhe~glider w{s,except nal lv wc]l qual;

" . = 3 ’ - .. -7
ified for statlo soarlng. CIn the 1933 convest

the vreate. 11 g&t ddration of 1 ‘hrh 17 mia.; ab one_sze re— :

ma 1n1n0‘ ulO tionl

n 3
0
o

ver the slope for 15 wmin.
1823 Darmstacdt Glider "Konsul'.

The "Konsul" was desigaed by Eotsch and Spiess, Rnd bullt by’
S e T o (flo ). . )
the "Bahnbedari” Comnany of Darmstadt/ Tﬂu ocolgn was based. on
two different principles. On the one hand, it was Qoaght to util-

‘ize the varlatlonﬁ in the slope of the wind (¥Knoller-Betz eff ect)
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and, on the otﬁer hand, to develdp static soafing flight Withles—'
pecial attention to distance flight. This glider Was'an.overhung
higﬁéwing morioplane of 18.7 m (61.35'ft.)'épan and 1.2 m (3.9% f%.)
chord, QofrespOndiﬁé to an aspect ratio of about 15. In.spiﬁé of
its gfeat spén; it had no struts and oniy one wiﬁg spar. 'The lat-
ter was box-shaped in the 8 m (36.25 f%.) central sgqtion'and'l—
shaped in thé Quterhsactions. The 1e§ding.edge, £ rom thgitdﬁbbf
~the spar around to its b&ttom, wae covered with plyﬁboda "The,“

spar junctions were made with sleeve couplings according to the’

:

Junkers sysﬁeml thé fa1se.spars being connected bonone—bolts.
The profile used was ‘the Messerschmidt "3 1am (thtingén_555);
It tapered rapidif at ﬁhe outer ends and was Keph symmetrical,%&f““
ﬁ"reducing the angle'of_incidencerr setting, in.bider tofpbtaiﬁ é
"pérfeot warping effect and more favorable 1ift digtribution. The
ailerons were so comected with the steering gear that,‘whehgfﬂz
rudder'was not déflectcd, the& Opef&téd in the usual mannei.: In
steeringifo\fhe right, however, any ﬁarping maneuﬁer of the con-
_trol stick actuated the.fight aileron more than the 1eft.oné.'

In steering to the left, this action was reverscd. Withjﬁhe
‘enormous span, such d reinforcement of the rudder by the_ailéfons
 éeemed very opportune.‘ The fish—shahed ?inood'fuéélaéé“had-sharp
édges, both above and below, which produced the necessgiylkcel
effect. The central ruaner 7as covered with fabfic, bdrefuily

" protected against shocks by winding with rubber cable. The wing

area was 32 m® (236.81 sq.ft.). The estimated weight of 130 kg
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(287 1b.) was apparenuly sonewhat overrated which Would partlal-
1y explaln the unexpeetedly hlmh speed 0r the gllder The best
llftfdrag ratio Was 1:21.4 at 14.8 m/s (48 56 ft./sec.) fllvht
speed On Septemoer 29 1923 Botsch made, on the Konsul a new

World's dlstance record of 18, 9 km (1;.71 mi.).
1921-19323 Hannover Glider "Vampyr"

JAt£rhe'suggesfroh of ?rofessor A;‘Prgll‘and Engineer“H. ﬁor_
her, this.éiider (Fig;‘S) Wes designed by the students Mertens,
Hentzen and Blume from a.rouvh SKetoh by Dr. G Madelung, and
was built by the "hannoversche Waggonfabrlk.V It was an overhung
h1gh—w1ng monoplane of 12.6 nm (41 34 £t ) span by l 45 m (4.76
ft.) chord and had a Wlng area of about 16 m24(172 22 sq.Tt. )

Its mean aspect ratlo Was 10. The W1n5 cons1sted of a mlddle
sectlon of 6 6 m (21 65 ft ) spaa and two eud seotlons of 3 m -
(9.84 t ) each. The Gottlngen proflle 441 Was used which had
in tne central section of the w1ng, a maxrmum upper camber of |
25 cm (9 84 1n.) The end seotlons Were tapered.l The angle of
1noldence (or Wlng setulng) to the upper edﬁe of the fuselage
was zero. It Was on the Vamoyr tnat tne meuhod subsequently -
'adopted on all hlgh—grade gllders, 0r oonstruotlng the Wlng w1th
a single spar and coverlho the leadlng edoe w1th plywood Was
rlrst used The spar wa.s 1ocated in the llne of mean pressure
'of the WlneAand took the form of an I—glrder Wltn plne flanges and

a plywood Web The rlbs in the lattlce~g1rder constructlon ‘



§.A.C.A. Technical lMemorandum No. 433

method, were made extremely'liéht. Nevértheless,léach rib coﬁld
stamd a load of 40 kg (88:2 1b.) without breaking. The main Tibs
were placed 50 cm (19.69 in.) apart, with one or more intermedi-
ate ribs, according to the magnitude of the air forces. From
the spar back, the wing was covered with light fabric, well
doped and varnished. The wing was attached to the fuselage at
three points. The main forw&rd flttln" unlted .the wing spar to
the main fuselage bulkhead by means of a bolt. Both rear fit-
'tlngs rested on the ends of two relnforced rods, which held the
rigid front part of the’ Wan and lay on the upper fuselage lon-
geronS.'?EéoH rod was in turh fastened by a“bolﬁ”fbﬁa"fitting_'A
gsecured to a fuéelage:bulkheada"The“Strdng fittings were easily
accessible through traﬁs;'to fabiiitaté7quick assembling, ghd - -
were so secured that, after loosening the bolts, the wing could
be shifted so as to revedy any nose= or tail-heaviness. - On each
side of the fuselage theé Wing spar Was connected with the main
bulkhead by a‘ShOIﬁ‘s%rong7Stfut,-in'ordér to protect the wing
fittings, which covered only a narrow base, from possible ex—
cessive stresses. 'The‘eﬂ&”secfioﬁs of*the‘Wing‘ﬁere likeﬁiée
joined to the middleféedfioh'at:three'points;' The flénges aﬁd“
web of ‘the wing spar were each held by a fitting which transmit-
ted thé bending and lateral stresses to a bolt situated at the
height of the flange. A second fitting, with a bolt on the
false spar, transmitted the frontal pressﬁre'éhd'sﬁared the tor-

‘sional stresses with the fitting of the main spar. These junc—
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tions were also easily accessible., In the first model of the
Vampyr in 1921, the trapezoidal end sections of the wings had
‘the usual ailerons. In the 1932 model, the énd sections were
réctdngular with a slight sweep back. The ailerons werc omitted

and wdrping vwas effected by means ¢f an aluminum tube with lat-
gral arms and the introduction of flexible rods into the wing.
The Dballs ﬁéeﬁffo»préteét tﬁe wing tips in the 19231 model were
likewisc omitted. Curving flight was facilitated by the elimina~
tion of the inertia moments due to these balls. The fuselage
showed a peculiar type of conétruotidn, which proved Very suc-—
cessful and which was subsequently much imitated. Rectangular

in 1ts main dimensions, the pprtion of the fuselage behind the
pilot!s seat was slanted sharply upWward so as to cbtain a gréater
angle of attack in starting and in landing and tapered out into

a horlzontal wedge. The front portion of the Iusel Ze Was slant-—
‘ed.dOWHW&Id. It consisted of strong 1or91uuoln 1 ash st;ips and
transverse bulkhéads, triangular at tnertop, forming o stream—
lined 7 aemorh, Which wWas covered witb plywood and gradually
'passed over into the rectangular stern. For all its strength

and rigidity, the fusclage v.reigﬁed only about 25 kg (55 1b.).

The uncdamped elevator, Whose axis of rotation 1 wy in the central
line of pressure, was mounted dn the horigontal rear cdge of the
fuselage. It was operatéd!by'a rod connected wifh the normal
control stick. The area oi tne elevator was 1. 87 (20 18 sq.

ft.). The fudder, which ﬂcd an area of 0.48 m® (5,17 sq.ft.),



~cabane. Tine trapezoidal wings were each 5.15 m (18

R ded
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was operated by pedals and cablces. It formed o continuation of

the. fin, which had an arca of 0.3 w2 (8.61 sg.ft.). Tac landing

Q

gear also differed from the customary onc. It consisted of thre

.balls, similar to Teothalls, with their axles insidce the fuselag

One 1 aLl was undcr the nosc and the other two slightly bekind the

T

R

center of gravity. o o .

The Vampyr is inown es 0601011y for the Jnur—Aong flights of
Martens ond Hentzen in the 1952 Rhor con est.  In the 1932 con-

test this excellent glider was unfortuzately destroyed through
the carclcssgeua of » necw pilot.

« 1922 Hannover Glider M"Groifw

For convinuing the o&rlnc—illgl resen ch of %he Aviation

Séction of the Hannover Tcchnical nlvn Sprool oavun with the

-

Ve mpyr ‘the "Greif' wos desizned by Henizen nand dartens (Fig{ 6),

again with the friendly cooperation of Profassor A- Prbll and H.
D . <

Dornerl The construction was likewlse agala unduruaKen by tao

"Hannovercche Wa gworiao: It was sbugdt'to effect a oon;1d~

erable dhninution in weight with o smaller span, in order to 00—

T

tain a more maneuvorablGIQLider. Es oe ial importance was at—
tached to recu01n the air resis tance. This overhung monoplane

therefore exhipited especlally fine lines. The wing was made in

three sections. The central sectlion, however, had a sp an of only

1.3 m (4.27 ft.) and wag fimmly secured to the fuCelago as-a

m
{¢]
H,
t
S’
-

=
o
ol
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'ing the %otal span 11.6 m (38.06 ft.). The wing chord diminished
from a maximum of 1.8 m (5.91 ft.) to 1 m (3,28 ft.) at the tips,
thus naking a wing area of 15 m® (181.46 sq.ft.). At the cabane
"the upper camber was 28 cm (11.02 in.) and decreased uvniformly.
The wing hed o single spar combined with a rigid plywood leading
edge. The spar was an ordinary lattice girder with a’plywogd WCTa
The flenges and lattices, which werc especially stressed in land-
iﬁg, verce reinforced. The main rids were 40_cm (15,75 in. ). apart
but 1lizht intermcdiate ribs were added to the front part of the
wing. The plywood tubes which, togcther with the spar, absorbed
the torsional stresses, tcrminated at about the center of coch
end section., "Hence the wing tips were not torsion-proof. In
each wing tip the torsicnal forces were absorved by a duralumin
tubc parallel to the spar and firmly.bound to the end of the lat-~
ter. It was poésiblo‘to rotajo'this tube ond thus warp the wing
tips. This method of warping vnroved to 50Avcry effecctive. The
lower edgce of the wing tips were protected by shect duralumin,.
The ¥ings werc connectcd with the cabane, the sane as on the
Vaapyr. The ailcron-control tubes were connected by a claw
coupling, which enabled the safe tranesmission of the stresscs.
The fuseloge was spindle—shaped. The cavnne had a cutaway for

the pilot's head, tae rest of the pilot being fully enclosed in
the fuscloge. The fuselage bulkheads were firmly held by four
light longerons, since the stresses were exclusively ebsorbed

and trensaitted by the plywood covering. The wing spar was firoe—
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1y ottached to the mein.bulkheod. 4n auxiliory spar of the cab-

sne-likewise trcnsmitted the.stresses

o]

a sitrong bulknead. From
“the spors, sireamlined steél bands provided for the stress trons-
_ of
.missionscorrcsponding to.every.case/loading. The. landing sear
‘sonsisted . ef only two tondem: dalls. The undamped elevasor; of

©1.8.12-(19.32 sq.ft.) avéa, was cctucted by o rod. The rudder
b

was cctucted by cables in the usual manner.  The rudder had an

cren of 0u5.%2 (5.38 sq.ft.); the fin, 0.6 .m2 (B.48 sq. Tt ).
- f~ —~y I , . . s .
In the 1921 and 1922 Rhon contests numerous flights were,
made, including three.of. 45 minutes each by. Martens, Hentzen

‘and Xoch, "but the Greif did not equel the Vampyr, notwithstanding

o
iy

its besier acrodynamic design. This foct is ascribable to the

[89]
[4p}

poor aspcct rotio ond to the complete eénclosure of the pilot,

whereby the sensing of the air flow was rendered more difficult.
1933 Hannover Glider ”F"" ("pelikan")

The glider (Fig. 7) was designed by. the’ students Guhther,
ar i N . 1
idartens and Heyer, under the supervision of Professor A. Proll
of the Ayiation. Section of the Hannover Teohniéal Eizh School.

It was built by the'Hannoversche Wag ggonfabrik." It was a remarka-

ble development of the. Vampyr.oﬂd Greif but, unlike these, had
ailerons for .the lateral -control. The wing had a single spér

1 and was méde'in“three sections. Its front portion was made into
a torsion-proof tube in the usual manner by means of a plywood

covering. The plywood fuselage had an oval cross section and
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1933 Glider "Der Dessauer®

This glider (Fig. 8) was designed and built by members of
the Dessau Aviation Club with the backing of the "Junkerswerke"
of Dessau. The wing was made with a single spar and a torsion-
oro0f plywood leading edge and was divided in the middle. The
lower flanges of the two sections of the wing spar were joiﬁed
at this poiht and were secured to the fuselage_by'an adjusta~
ble fitting for the purpose of trimming the aircraft. The upper
‘flénges buttéd together-aﬁd were thus firmly held by compres-
sion during flight. For constructional iéasons the wing halves
were given a uniform cross section (thtingen profile 289), while
the thickness was gradually reduced in the outer portions. The
fusélagé taperéd'to the elevatoxr, ifs main bulkhead being pen-
tagonal. The fuselage was built without diagonal bracing, since
the plyﬁood'covering distributed the stresses. The landing gear
consisted of a central runner with an air-cushion shock absorber,
the same as was first used by the "Geheimrat." On each side of
‘the fuselage the wing was .attached to the main bﬁlkhead by a
short strong strut. In order to’soften the landing shock, rub-
ber pads were built into the struts, which yielded about 5 mm
(0.2 in.) under compression, but remained perfectly rigid under
'tension. This glider had an adjustable stabilizer which, like
the fin, was entirely covered with plywood. The ailerons and
rudder were quite large, while thie stabilizer was comparatively

small. The aileron controls were constructed on the principle
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}
H
L]
03]
.

of differential steering 2., a given downward deflection of

<

2

one aileron ccrresponded to a greuter upward deflection of the

03}
[
D
(0]

other aileron and vice versa. . The ring contrcls were actu-

ated bv rods snd vent ievers. . Thne chiei charscteristics were
as follows:
“8pan . o 12.8 ‘m. ' | (42 -ft. )
Chord ) _ 1.28 ( 4.2 ft.)
Aspect ratio 10.5
Length . R - Ty ¢ K (18,7 )
deipht 1.35 1 ( 4.43 v )
Wing avea . S 15.5 wm® .. -~ (166.84 sq.ft.)
stabilizer 0.95 " - (10,33 ")
Blevator 1.5 " (18,15 " )
Fin O.44 " ( 4.7¢ v )
Rudder .. 1.3 ." - (14,00 " )
Ailerons {each) - - 1.83 " (17.87- " )
Weight, empty 115.0 kg (853,5 1o. )
Wing loading - 11.3  kg/m?2 ( 2.31 1b./sq.ft.)

In the Rhon contest excellent results were obtained by the
pilot Thompson. Ipn this glider the inertia wmomeénts were elimi-
nated as wmuch-as poséible by a good distribution of the load,
thus enabling excellent curving flight., On the next to the last
flight day,:the wings broke just above the ground, epparently due
to the iesonance vibrations, which were favored by the rubdber
ouffers built into the side struts, and the glider was dashed to

pieces. ' . ,
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1932 Darmstadt Glider "Geheimrat!

This overhung high-wing monoplane was designed by Nicolaus
and Hoffmann and built by the Darmstadt "Bahnbedarf' Company
(Fig. 9). It was owned by the Aviation Scction of the Darmstodt
Technical High School. It had a span of 12.1 m (39.7 ft.);
length 5.45 m (17.88 ft,); chord 1.41 m (4.83 ft.); wing area
14,3 @° (152,92 sd.ft.). The wing was made in three sections,
The central sec?ion had a span of 8 m (19.68 ft.) and a uniform
profile with an upper camber of 24 cm (9.45 in.). The trapezoideo
end sectipns each had a span of 2.75 u (9.02 ft.) and tapéred uni-
formly. The wipg had a main and auxiliary spar and eould be ro~»
tated around the former by means of the control stick and push-
Tods. The leading edge was covered with plywocd. The laterel
oontroi was exercised in the usual way by ailerons.. The fuseloge
was 4.92 m‘(16.14 ft.) long and had a reotangular cross_secﬁion.
It was streamlined and ran into a horizontal wedge.. The landing
gear consisted of two low runnere at the outer edges of the fug—-
elage. The space between the fuselage and runners'Was occupilcad
by an air cushion protected by sheet duraiumin, The balanced
undaimped elevator had an area of 1.4 m® (15.07 sq.ft.) and was
operated by a lever beside the pilot's seat. The elevator could
be given the best angle of attack for the prevailing wind condi-

tions and then locked in position'during the flight, In front

of the 0,35 if (3,77 sq.ft.) rudder, therc was a fin of 0,47 02°
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(5.06.sq.ft.). ‘The wing weighed 43 kg (94.8 1b.); the fusélage
28 kg (61.7 1lb.).. The wing loading was 11.5 kg/m (2.36 1b./
sq.ft.). |

| This glider accomplisked excellent results in the 1922 and
19233 Rhgn contests. In 1933 Hackmack flew 1.5 hr. and reached
an altifude of 320 m (105Q ft.) above his starting point. 1In
1923 Thomas,woﬁ the first prizes fér the greatest single and

total flight duration,

1923 Dresden lionoplane Glider

‘This wing-steered, strutted, high-wing moﬁOplane (Fig. 10)
was designed by H. Muttray and R. Seifefth-of Dresden, and was
built by ﬁembers of -the Dresden ‘Aviation Club. It had a span of
13.2 m (40 ft.); chord 1.35 m (4.43 ft.); wing area 15.5 m°
(166.84 sq.ft.); aspect ratio,:9.5. The wing was made in four
sections, the two-meter end sgctioﬁs being removed only for
railroad transportation, to ‘enable it to be loaded into an ordi-
nary closed car. The.wing had a box spar With'iﬁternal diagonal
bracing -and opeﬁ—work side walls. The leading edge of the wing
was covered with plywood. The spar was computed for a safety
factor of 7. Taking into consideration the centers of gravity
and pressure of -the Wing, the position of the axis of rotation
of the wing was -so chosen ‘that no stresses were developed in the
control stick during normal flight. The wing was jointed to the
fuselage by -a ‘special form of cabane. The wing (Gottingen pro-

file 441) tapered only néar the tips, where it changed into a
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streamlinéd'profile with Zerb incidence. The wing tips were
pointed, so as to prevent the icrmation of eddies or vortices.
Each half of the wing was_sdpﬁorted by tve struts whicﬁ met at
the wing., The wings could therefore be feotated in unisdﬁ:fdf 
vertical steering'ahdfiﬁpositély for‘b&nking¢ The quélage ﬁéd

a maximum rebténguldr-ofoéé"géétiEﬁ.of 80 x 70 com (22,6 x 37.6 in.
and tapered to a horizontal wedge for attachingffhe béléncéd"un—
damped clevator of 1.9 m° (30.45 sq.ft;) arca. The 0.55 m?

(5.92 5q.ft.) rudder Tollowed & fin of 0.66 ®@? (7.1 sQ.Tt.).. The
rudder -was .actuated vy .a special lever in thg cockpit.  Normally,
however, the‘elévafo: wag not operated during. flight. In. the

1933 contest the wings and elevator were so coupled that an in-—

3

‘crease in the angle of -attack.of the wings produced a correspond-

ing deflection of the elevator in the same direction. This sinul-

"taneous deflection of the wingg and elevator was intended to en-

. able the fuselage to retain its normal position, so as to avold

longitudinql inertia moments. HThQ,bow of the igselage was shaped
by ash sirips and cqveredeith plywood. The ganding gear was the
saile a8 Qnitﬁe Drescen. biplane, The Weights of theamonoplane
were as follows: )
Wing 5.3 kg

Fuselage 45,1 "

Elevator 4,6 1

(
(
Rudder ‘ 3.8 " ( 7.94 "
(
(

4 steel tube struts - 10.0 "
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. Weight, empty 75 kg (165.3 1b.)
Inoluding 75 kg (165.3:1b.) for fhe weight of the pilot, the

Wing 1Qadiné was . 12.5 kg/m® (2.56 1b./sq.ft.) .

Numerous successful flights were made over the landing

field of the .Dresden Aviztion Club in the "Erzgebirge" (Erz moun-
tains). The lift-drag ratio was found to be -1:14.6 - .in still
air. In the 1933 Rhgn-contest, one wing broke ébout 200 m (656
ft.) above the valley and the glider went into a spin and crashed,
thereby losing its elevatorvalso.':Through a. lucky chance the :
pilot- mattray escaped with a.broken leg and a few abrasions. -The
wing-breck, in spite of the sevenfold safety factory, was explainec
by the puesence of an unnoticed internal defect produced by a pre-
vious fall.

1933 Messerschmitt Glider 'Sy 134

Up to the "S 12" Harth and less serschmitt had developed their
gliders together, The "S 13" was, however, designed and oullt by
Messerschmitt alone (Fig. 11). He abandoned the previous tWo-
stick system and installed oﬂly one control stick. The stobil-
izer Was made adjustable by mezns of a lever which could be
locked in position. The wing Warping Was‘effeoted by a strong
steel torsion tubevm;unted parallel to the wing spar. The span
was 14 m (45.93 ft.) and the length 4.9 m (16.08 ft.). The Wing
was made in three sectlo“s and had a 81ng1e spar, with alternbte

main ﬂnd auxlllary rlbs. Tne fusel ge Was rect ngular 1n oross

section and streamlined 1ong1tud1na11y. For landing gear, it
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had & lone central sprine- runner. The wing:was atteched to each
side of the fusclage by & short strut: The wing warping was par-
allcl for one-third of the wing and diffcrential for the remnir-

in~ two-thirds. The baloencséd undamped clevetor.was likewise oper-

" ated by a Tod, cablis veint cuployed only for:the ruidder. Only

the central section of the wing: was’ doped,:so as not to- interfcre

with the warpine. - 0 Lroa L e anoi T

With the "S 14," which Aiffercd but slightly. from the 'S 13,1
: et . - A '
Hackriack made, ‘in the 1933 Rhon soaring-Ilisnt. contest, a "storm"

soaring flisht: over. land and attainced a wmeximum altitude of 303 m

{994 ft.). : Another rlider of. this type;_equipped with a 500 cm?®

(30.51’cuxin;)‘Douhlasfengineg'on.June‘19,z1924,_rcmaincd_iﬁ;the
air at Bambergm for 43 minutes and reeched an altitude of 800 m

(1968 f+.).*

. Translation. by -Bwicht M. kiner,

National Advisory Committce
for Aeronautics.. o

*This Menorantum will bc followed by Technical Memorandum No, 464,
"Glider Construction and Desirm," by the same author.

v .
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i

Fig.3 Darmstadt glider "Editn"
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