
II illJ 0 {'ur aIm sl' IILlnu usl [UlI] 

Ulli\-ersally in the aIIlIo~pheTe, it is 
only lo)!ical to a~~uJlle th bird is 
fiul'd to U:;l' tLw:; rather thall depc'nd 
entirely upon the very ulleert.ain tht'r­
lIlal;;. and dc,C'li\-il ir', 

Soarinl!" will never be po~:;ible wilh­
oul the ('xpenditure of PO\I'Pr. In 
~oarinl!, our only source o[ power i~ 

IllOvin~ air. f{t'gardlt'~s of thl" (,ITI­

('i(>n(') of a ~oarin?!- ma('hinl', it can­
not remain aloft in still air. TIll" pin­
ion drag rt'duction would allow soar­
in!.! in thermals and declivities_ but 
th;~ bird wonld ~till po~sl"SS a ddinile 
:;inkin)! v('locity in still air due 10 
parasite dnl~' and extraction indfi­
(:ien('i,('s_ Hpnce in !:Itati' ~oarinl! the 
bi I'd should nol show 100 much efT;­
ciency over a hi~h AR 'ailplane, and 
~uch is true', If the bird could m;l' 
the kinetiC' eul"rgy of the more pn,­
valrnt horiwlltal winds ror lhru~t 

1'011'('1", dynamie soaring would 1)(' at­
tained and the bird could flv level or 
c-"'en climb, remaining airborne in­
(ldinitl'ly (as it now does), 

Attempts to explain dynamic soar· 
inf! by usc of the pinion meduuliclll 
while :;lill incomfJlete, hav -hOlln 
promi~I~. J'\o alll>lllpl will he maue to 
di~cu"s thi:; work hen' but a few re­
"ult~ will he "tateel. The energy which 
i" expended by a win~ due to in­
duced drag is compldcly wasted a, 
it eventually (>nds up as heaL FlU'ther­
more. there i-' no Iml which sa" - In­
duced dreW: is necessan [or lift,- even 
[or a finit~ Willf!' No\\' 'if, [or a given 
amount of available energy lor flight. 
induced drag (:ould be> eliminated or 
reduced. a two-fold zain would oc­
cur. '\ r;, wOlllrl not 'onl have Ie:;.,; 
drag to hal alice with thrust, uul 
would lta\-e tlte powpr thus saved 
available for use on other drags_ H 
thp pinion Jnl,chanism 'oldd cOJl(;eiv­
ablv extract eneqry from thl' wind, 
whil(-' at the ~anw time reduce thol-' jn­

duced drag. it would be possiblp to 
maintain lewl flight while flying into 
a wind, The e,,~('utial element ne('c-'~­

sarv is that the indu('('d drag for '(' 
('xl;'riellced by lhe wing be reducc>d 
as thl' pinions eAlratl power from lhl' 
vork.\. air, This would furnish tlw 
necessary power for OH'ITOll1.ing; par­
a~ilc' and ['('sidllal drags_ Analysis of 
the problem pro\ es eXin-'mclr corn­
plir'ated, involving the ah~olute ve­
locities of wind and winl!. rclatil"t' 
air speed, thrusl and drag fOfce com­
ponents, energ interchanges, lift, and 
thp pillion extraction efllci 'ne:)'. Be­
:;nlt,; indicale that for a bird with a 
giwn slot opening a critical airlH,pd 
cxi,;ts to which lhe bird tenlh La ad­
jnst hy It'{!lIlating it,; own absolntl' 
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Yelocil}'. lor a. iven wind ,Lrcnf?;th, 
Ther h uLd then I,e wind vl'locili ..; 
aho\'e and rwloll' whic'h the bird ('ollid 
1I0t mm-c forward n'llllivc lu Llw 
artb or not remain in 1'Yl'l f1iahl. 

Thi" mcans that if thp lI'inf! is pb('('d 
in an air ~lrcum who~c \t:locit\· lit's 
II ithin a nitical I'aIl"C Llw ~ wi II ,,­n"r r 
~hould aetnall)' ar'~I'lerale rorward 
illto the Willd unLil a (;l'rlaill l'quilih· 
rium air 5J!e I attains hen' pawn 
available from the air equal:; pOW(T 
n'quirpd for IcY(" fli~hl. Ol (;our , 
jJ I.hl> extrad i III (>Il-j ,iPIlCV i,- not areat 
enou~h to creale a net- thrusL'ih II 

there will Iw no forward motion a,; a 
positi\'e drf11!" will (>.'list. In all 'usc, 
any dei'ree of ('xtraction II-ill decrt'asl' 
lhe ow'rall clrag atl I n'snlt in a lowcr 
sinking velocilv_ 

MU:'h mon~ - cletailt:d 'AperifllPlital 
tllld theordir'.ll \I'ork will he required 
bclon> Ihp po-sibiliLv of dyllallli(' 
~oarin[! b\ pinion acLion can he I-ali­
dated, ~hlll ff'snlts to date are promis­
ing, It may prove that Ihe true mf'ch­
atlism used hv lhl;' bird is quitl' dif· 
J'erpnL as a n(nnber of olhl'r p05sihil· 
it ic,~ e.\.ist. 

- pre\'ioush' -tated, the ahovl> an' 
only sup:gestions. Hut tilpy ~prve to 
illllstrale the nf'ed for experirnental 
('onsidl'l'ation of natural flight. His· 
lory has given lillIe clll'ollragem('nl 
for accomplishing dynamic :;oarjn~­

by lise of "peeializl'd wind wan's, 
Thus \I-e musl direct our effort to 
allain dynamic cfTed;; on ideas along 
al:'roclynamic lim-',; a~ wl'll a~ on flight 
tl'chniques and atUlosp!1Pre phcnom· 
ena, TIll~ accolllpli,;hm nL of dynami(' 
-oaring, by any Illl'anS, will J'l'volll­
lioni7.e motorles,; flight and o})['n a 
whole Ill:\\' Ilodd to thl' soaring rnol't'­
ment. Even altainment of large dra!! 
reductions might ultimately ll:'ad to 
Hight b) human pOller. 

Can'full,,- dt,;igued un,l cLr,('cll>cl ('X, 

perirnl'nt.- -pprfQr~ll'd on the e.\.i~ting 
problem areas will yi('ld the all II' r" 
to 1111' ID)'tery of t irdHi"ht. Jf \1(> 
wi~h to approach Ill'rfcodion in ,;oar­
ing- flight, lIt' mnst I.eam from till' 
ma,;ter~ and he!!in ~l'l'vin!! our "ap­
prenti('e~hip 10 "th(> hirds.''' 
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Figure this one oul. you aircraft 
n'('ognitiou experts! \Vhat US l'nil­
itar glider ever lookt~d lik(, thi"'! Tlll' 
anS\If'r i5-UOIlf', 

The glider illustrated is the re~ull 

of ('oll1l;ining a slalldard Cerman pri­
m'lrv glider lhal had h('l'n improl-ed 
hy installatiou f a pod, typical 
Yanke(' -'Tinkeritis," :;pat'C' time Otl 
lhl' hands of If' 0 'l:llflEition forr'es in 
C('rlllaIlV, alld a largd drOII(' POII'(>r· 
plant. 

Thc olider i~ the wl'lI·knowu Gn-­
llJall .~G·:i8 primal'), many of which 
11'('1"1> lillPd wilh a streamlined ply· 
wood flod 10 etj('lo~(' the pilot ami 
illlprovp the flerl'ormalll:e, 'inc" pri­
marip, conld v no m('nl" be con­

,..id('red as lac:ti 'al military airnafl. 
it mi!!ht seem 1Illu:;ual to ~('(' one it; 
camo'~flagp war paillt, but such mea­
,;lIITS W('IT a lw(:e,.."ilv in Cerlllanv 
durinl!" the lauer part'nf World 'Va'r 
H. wh'n allied ai.rcraft Wfre able to 
(,()\'(']" the w]Ill](' counlr\', 

The lS llationnlin,;igllia Oil tLIl> 
pod (loc5 not indicate that th" glider 
had I)(-'(>n laken O\l'!' olliciall y 1)\, th(' 
L-S F, For a \I'hile. quill' a [,-',v"'lih­
erated" German aj'rc;'aft Ilcrr' nl">\11l 
for purpo,.f'S of arn-lI,s('!lll'rrt hy th(· ()l'­
cllpying forcr's !ll:,-[or -, ihe practice 
W.b sloppt'd. alld tIll:' Il-'e of ill~igllia 

wa,; maillly to id('nlif~ lilt, O('ClIpalltc 
wht'll thc ship was flying and 10 di,;­
tillglli~h it from lh Ccrman typps 
that were to 1)(-, d('~l.w\"('d Illll'lI 0)( 

th' f!roulld, 
A ,..;hOWll JIPre. Llw SC·:-)H 1I'<l.<i con­

verted to a powNed I!lic!pr hy ],ultillf-' 
a Droll' 'Ilginc-' to thl' lop of till' P)­

(r:nntifll/I'd /1/1 Pagl' 17) 
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