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Wing olume 0 th lading dg i_ lilled 
The planIorm of the wing is cli- with an cxpandecl p I tr ne pIa Lie 

ided into three panels consi. ting of e ned " tyr foam." This material 
a rectanuular center·secLion and perfor L' 0 function. First it pro­
straight-t~ered outer panels with vidf'S a smooth airfoil contour from 
elliptical tips. Th thirty percent the leading edg' aft to th point of 
chord element line is normal t lhe maximum Lhicknt.5s. 1\ 0 "oil·cow:" 
plane of rmmetry. The taper TaLio or other malformations are pre'ent 
of ,je, = .333. The leading edge under wing def] ctions lip to and in· 
sweepba ,k is 2°16' and the trailina cluding th> design limit wing load. 
edge sweepforward is 3°18'. The air· The entire leading edge assumes the 
foil sections used are the Gotlingen same elastic eUTve as the main heam. 
549 at the root fairing to Gottingen Second, the leading edge skin is also 
676 tit the tip. There is no geometric reiniorced permilling higher allo\\'­
washout. The selection of these air­ abl bu ·kling stres es to be empl ed. 
foils was considered prudent 
in that low Revnolds number 
characterist'ics were well 
known and the stall behavior 
was salisfactory. Reference 5 
!!ives an inter Ling compari. 
son of thi.:; section with other 
airfoils used in sailplane de· 
.~ign. This particular airfoil 
combination has heen used 
on many successful European 
ciesigns. The new low -draa 
seetions developed by the 
NACA presented interesting 
performance possibilities, hut 
lack of substantial low Hey· 
nolds number data left man 
design problems in doubt. 
Refereuce 6 states also tllat 
drag ·haraeteristics cune of 
these sections appl "if, and only if, Thi - can bc evaluated in term of 

the win a surfaces are fair and I '\ r rib and lighter gau~ -kin. 
smooth." The nauo\ dimensional ( pap rib .ing prepared on this 

deviations permitted in using these subje t at the preseut tim .) Refer· 

sections necessitates 'tremel ear­ ene 1 ive data on thi' int rest.ing 

fu� construction. materiaL There are also a numbcr 

The basic struclurp of the wiug of omparable materials no, avail­
'onsisls of a single main beam which able. Foamed·in-place plasti· wcr 

carries the primary bending and also in estigated alld wcre found t 

shear loads. The beam is termed a b unsatisfa ·tor for this 'pecific ap­

"C" beam and is composed of uppt.r plieati n and desired nsity. ·ten· 

and 10\ er flanaes which ar made siv toolin a was required t hold thl' 

from unequal angle 7075T-6 extru· part while th· foaming rea ·Hon look 
~iOll. These extru tion ar on tin­ plac due to a sliuht pre::suT which 

uou and ar tapered in planf rm. de elop- during this period. The 

cl vation nd thickness. The Hanges lack ol 11 non-d tructive in pc tioll 
3ft and ar riveted t a shear web. method for h king lhe cavit c n· 
The leading edg "D" eclion car· clition aft r foaming warranted e1imi· 
ri th torsion load and i com· nating thi meth d complet I . Th 
posed of metal rib and preformed preci-e ontrol required in U III 
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till pro' ,';lIch us tempe ature 0 

th m.i.x and the' vit , th. t 0 

mu .nO' lh ingredien ,etc., requi r ~ 

the de elopm nt of a fine techniqu . 
nd r production c nditi n with 
ood c ntrol and using higher den· 
itie thi· material i undoubtedly 
~aLisfactor . 

The pr' 'ent method of faLricatioll 
using , tyrol am" in the "H M· 
.Hl\ BIRD' consist- of tilling the 
material to rouah siz' and then final 

ntouring thesl pieee;:: when in p ­
'ition n the leading edae. n epoxy 
rc:in ailed" 'tnobond' is used to 
hond the pia ·tic' to tlte leading edge 
metal skin and beam shear \ eh. The 
mtir leading edge assemblr is then 
placed in a Vinylite plastic vacuum 
envelop for applying pressure dur­
ing the curing period. This type of 
{'onslrlll'tion oITer interesting possi­
bilities in using some of the new 
10\\' dra!! ~eclion" and in the formula, 
lion of ~sirnpler types of wing con· 
"Iruction. Th· wing Lips are fabri· 
caleo from formed magnesium sheet 

and ar filled with "Styro­
foam." A sllJall wing tip skid 
is pro\'ided f I' ground fnne· 
tiou..:. 

The afl "edion of lhe wing 
from the main beam to the 
rear "par is (:o\'(:red with 
light f!-augc magnesium skin 
e.,cept at the root ora" bar 
;;('ctioll_ Thi~ s'dion uses 
70751'·6 "heel. Torsion and 
drag loads arc transmitted 
tl1r(~lIgh this area to Ihefuse· 
lage by a fillill" allachecl to 
Ih(· ITur spar. The main \ ing 
atlacll tittin!!s ar' • ·4130 
h ·al·treatl:~1 steel and are 
provided with self· aligning 
brackel'S lor eas~- and rapid 
a -~embl of th(, wing and 

fllsda a '. 

ilcrou:> arc conventional and are 
hinged at the juncture of the upp r 
urface. The hinge gap is completely 

.. ·al(·d to pr' ent leakage losses. The 
contI' I sy tern is cable actuated nd 
in ludrs quick-disconnect fittings at 
the ving root. The mIace ar full 
statie-balam;ed and are fabric cov­
ered, ::1- is the portion 01 thc , mg 
aIt of lhe rear spar. 

.) llc: poiler·diYC hrak are pro· 
\ idcd f r crlide path control and (lrc 
of the parall logrolll t pc. Th con­
trol ar aul' matically engaged at 
a s mbly. Pro isioll is also made for 
the installuti n of oxygen container 
Il1 the' ing r ol. 
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