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Whiltl t.heorntieall y 110 diffienl t,y of any eO IIRitlernbln importanee pre. 
•·lntlt'~ !lig-ht, t: hn p1·ohlem ean not he con l'l ill l:'rntl :;;ol vtltl nn t il tl1n a't•.t of 
tl ,,·i ng li as been !tet ~omplishctl by man . fn its application, lwwever, 
n1d'oreseen tlifli culties arise of which tlte thoOl'ist ~ ~an have 110 t:Oili'CJl· 
tion. 

'l'l11l tirst ohstaeltl to h(l ovcwon1e hy t hc pr:wtieal • ~olistrnt•.toi ' is ·tl1n.t 
of stahi li ty. It is an oltl a.uage that " lVa..~ser hnt keine l lalken.''t ' •Vha.t 
t.lt eu, Rhall be Ra itl of ai r T 

Ll'aving ont. of t be f(IICR~ion i•ropelling meehn.uisms wbicli rPqnire 
more t ltan ord iil ary refinements of const.r·1wtion, t.lt cory t11a.t:hes t imt a. 
propt·rl .v eonstruetctl fi~· ing apparatnl'l' may he hronght to sail iu a snf'li. 
cit\ntly Rtron g wind; while in still air, Rnch a m:whine may he madc to 
g·l idn down ward n pon a ~:~ 1 igh tly ineli uctl path. [n the ])l'llctieal a.ppl i. 
ca.tion of; thcse two method R, however, it is fonnd tha.t while the appa· 
mt.nR h; snpportetl by moviu g air , it is also snh,iectctl t.o t he whim s of 
t lte wintl, which often places it in uncomfortahle positionR, overt.nmR 
it, or t:arries i t in to lli gher regions aml then preeipitates it: lt eadfore· 
most, to the gt'O ltnd. Lowering of the center of gravity is of little 
ava.il, nm· tloes t lt e most ing-enionl':l cha nge of t lt e wi ng-s m· tlte :;;tcPriltg-
1'\UT'fa.ceR alter tlte casc. Thet·e is Rtilluo tr·aee of .t he mn:jrRtie so:win g 
of the binl, for the wind iR a. t re:wheron:'l fellow, who follow s his own 
inl'linations a ntl laug-lts at our art. 'fheref'ore Iet UR try the Müi'.Oll(} 

methotl , the olJiiqne de:o;cent in still air. 
Act ~ortling· to eomputat.ion t he apparatnA Rhoultl deReond at a. sma.ll 

a.nglt•., readting the g roU111l at a considemble tlista.neo, hut t llis expet'i· 
meut is a suecess only in short flights. lleyond these the apparatus 
heco111cs nnnmnageahle, darts vertically np, turn s a bon t, eomes to a 
fnll !':\top, Rtands on it:;; hea.d, aud. deseemls with nJwomfol'tahle rapidity 
to t he ground, the eontact with which will probably lmve tl emolisltet l 
t he madtine, it' it do not tnrn a lueky somer~:~anlt aml lan~ upou it8 

• T mn Hlatetl abHtractnf a paper frollll'!'Mne!lwu.H, No. 20:., 11m3, vu\. IV, pp . 71JD-77~ . 
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190 THE PROBLEM Olo' FLYING. 

back. Not· du •·opoatocl change~ of tlto contor of gmvity altc·t· tho ca::;o 
beyond making it turn ovet· backwa.rcl instead of forwarcl, lcaving- the 
conditions a~:~ unstable a-~:~ before. Fa.nc:y tho fn.te of tho mun who oon­
fides in Mueh an appa.m.tus. 

Shall we now givo up all hopeM of succcss or Hhall wo try uuw mc·:ws 
to tlepri ve t ho flyiug mach i ue of its vicionK propunsitics' 'l'his qHcs­
tion lm!i l.H~on answerocl in varimt8 wayR. On the onc ht~111l it is thought 
timt it ~:~hould bo po!iKible, by mecha.nical moans, to procluco sta.ble 
tl ig-h t au tomaticall,v, a.ml an ~~ssociation of engincor~:~ of rt~puto :Lt Augs­
burg-a.n t•xc:elleut proot' that invcstigation~:~ of tho art uf tlying havo 
bog-un to bo takeu up by willing and Holf-Ha{Jriflciug utcn-lms amoug 
othcL' tltiii;.:'H pt·opoHtll l. mcclmnical cont.rivanccs for tho rE>gulation of 
1:\0IIl'illg'. 

'l'ho ILLltmmtuli itJ JIIOtUJt to closeoml ft'CIIII a cmptivo l..~~tlloon. By tl10 
applim~tion of ingenious mothocl~ tho t:lldling Rurfa.ceH (wing-s) aro furcml 
to retain thoit· inclination. Ae<!onling tu tho rcport of Bngincc•· M. Von 
Siegsfeld on the ~:~ul~ject, nu sy~:~tem hus as yet been dil:;c()vered that 
would prornise ~ufficiont socurity to a.ny one sailing at n. oonsidemble 
c•levtLtion. 

As doRira.hlo a:-~ it i ~:~ t imt t hose investiga.tionM shonltl tli:it:ovcr sa.fo 
autoumtic dovices to givo 1:1tahility tu soariug, it remains, on tho othor 
ha.ud, doubtful whuthor the dt~ngers at~ndiug such ftight11 coulcl even 
thon be obviatecl. I am of the opinion tha.t the evolution of the tlying 
machinc will uo l!imiltLr to tbatof the bicyclo, which wn.s Hot mado in a 
clay,antl thu.t thitl will not bo cither. Altbcmgh in Roari ng tho contcr of 
gmvity may ue placcd uelow tho centet• of prestJure of the !:!ttppurtiug­
nir, it appe:~r~~ tlmt even in this case, 011 :Lccount of the ola.:-;ticity of tho 
air it:-~oll~ permanent 11ta.bility conltl only be outainctl by a. constaut 
liollU a.ruitra.ry cor·rectiou of tbe pot-~itiou of tho ceuter of gmvity. This 
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is performell by birds incessantly and it is in vh·tue of a perfect 
ada,ptation of the form of their wings to any aerial motion that their 
flight appears to us so sure, graceful, a111l beautiful. 

In the same way a man can move tln·onglt tlre air arul ha.ve thc gen­
eral ability to guide ltis apparatns hy a 1\onstant shifting of the ceutcr 
of gravity. Dt~scent t~lwultlnot he at llt·st trictl fmm g-r·cat olovations, 
for such a feat requires practice. In the beginnin~, the lreight should 
be mo<lcmte and the wings not too ]arge, or the wirul will Roon show 
timt i t is not to he tritlcd with. In fact, und er some circuml'tanees, one 
may bc swept off towanl still higher regionH, the descent fr·om whieh 
might weil be <lisastrous. It thereforc seems bf\st timt the wings 
shonl<l 11ot exceed from 8 to 10 square meters (somewlrat over SO to 100 
sqnare fcet), orthat the experiment Rhonlll be contlncted ,in any wind 
blowing more than 5 meter8 per second (nearly 1,000 feet a minnte), 
which represents a gentlebreeze. A good run against tlte wilul, lrow­
evcr, an<l n. leap frorn a safe lreight of 2 or 3 meters may se<~m·e a flight 
of 15 or 20 meters. 

FIG. 2. 

Oontinual practice will enable the experimenter to withstand a 
stronger breeze, to increase the surface of t he wings to 15 square meters 
(160 sqnare feet.), and to start from a greater elevation, especially if 
there be a moderate slope beneath lrim with a soft, yielding surface. 
After becollling snfficiently expert to deviate from a straight line, the 
experimcnt~r may eujoy tbe" sensat.ion of tlying, but it is always a nec­
essary condition that he shonld face thc wind while descending, as thc 
uirds do. lf then 11igltt is nttcmptcd with the whul, it mnst he morc 
rapid than the wind, or the result will be very apt to be a dangerous 
somersault at the time of comiug to the gronnd, so that it is, on the 
whole, most advümble to follow tlte lessous of the birds1 who aseend 
and descend against the wind, 



192 THJ•; PHOBLEJ\f OF FLYING. 

I lmve bccn experi111onting in this wa.y for tltrcc yea.n;, :ual thc con· 
stant }H'ogt·es~:> 111aue in the pcrfection of my 111achine ancll ho incroasctl 
scc:m·it.y it g-ivcs has convinemltne of thc corrcctncss of' tlll\ plan . At 
a)f !'Vt\llt.s, f thillk it uest tA! JICL"fcct, tJH\ I:>Wtl'illg' a.ppar:tLIIs ''"f'OI'C 
atteutpt.ing- 1lig·l1t, wi t h 111ova1Jie wi11gs. 

) i' ttJ . :l. 

A llc1r nUIIIllfoiiS .expel'iiiiCIIts from low clcvat.ioHs, T graclnally \ 'C II ­

t.urecl to i11crcase t.h e hcip;h t, a11cl for· tlds pnrposc I c:redc1d a lowc·•·­
like shetl, wfJich, wflilc it, g'<I-VC IIIC 1'00111 to sture IIIY apparalus, OllaiJJctl 
lllfl t~J conduet my expe•·imt\nt:-~ fmm thc roof. 'I'ho illnstratious, tal\ell 
from iust<Lntancous photogmphs , slww oue of my :-;ccurcly cousLmctctl 
111;whiues for floaring anll the varinus phases of a soaring ex pc·riment. 

lt'ignre 1 represmtts the first leap from thc roof, thc cnt s lwwi ng 
the front vicw of tlt e appamtus, which in somc rcspccts l'l\SCII.IlJics the 
sprca<l wing-s of a bat, anti fi1l<ls 11p likc tlwsn fot· l'onvcnieuee ofstomge 
aucl tquu;portation. '11he fnunc is of willow, eo\'1\l't \tl with :-ohcl't i ug; 
thc et1tire area contains nearly lliO squar·e feet, 'tuul the entirc appam­
tus weighs a!Jout 45 pouncls. 'l'he roof of the towcr· is rather on·r :iO 

. 1eet•alJove thc snrroundi ng- levd , anu from this l'l ev~ttion, aftl'r :-:uffi­
eient- practim11 one may g-licle over lL cli~:>tunee of ove.r liO ya t·tls a t. a 11 angle 
of descent of fmm 10 to 15 tlegrees. · 

l•' i~m·et:l 2, 31 4 sl1ow thc prog-ess of the expc1rinH~ nt. Wllile llying 
freely in the air thc proper angle of desce.ut ha ~:~ to Le regulatccl IJy 
shifti11g tl1e centcr of g-mvity. Of c:onrse, tlw wind play;; a vcry illlpor­
tant part he re, and it is only hy loug a11d c ~oJt::;tant practice timt we 
ca 11 learu to wake allowatu:l.' i(,r it::; il'regularit ies mul to stcer the 
apparaLu;; properly. ' l'lltl t ~apric : ionHiltiHH of t.h11 w i utl lll:t.Y c·xt•rt. 11111\IJ 11a I 
prcssure 011 the gt·t•at t•xpanse of wiug-, ancl th e n it umy happen timt 
one wing will be eleva.tecl l1i~her thau tbe vther, 



Tlrl<~ PROBLEM 01•' FLYINO. 1!)3 

Thisis Rhown in fig.ü. Tn this casc thoeqiii.Jiht:i~ •) • ' ma..vi ,.~ n~~<t11r• ~ •• 
by rt ch a.ngo in the center ot' gravity, which nm.y ~H I ~~l!i\!'t.ctl .hy.: nxt.Pntl · 
i_n~.r thc legs as far to th e left n.s possiule, a.n~l .thtl+l _nlldit ;g _ m;•r.; \V•;ig ht 

to t ho wing- on t hat :;idc. 'l'h e two stcel"ing planes att: ulhcd to t hc 
fC:tf aifl in CTI:tUJillg 0110 to ]wnp tbO f:teC tA) t hO Willtl. 

Pi gnr11 n shows tho s imple ma.nucr· of gra~piug- tho 1n:w.laino. 'l'h cro 
art~ 110 Rtmps m· lmeklcs, n.ntl yet the tlOilttcction is pmfod. Each 

F10. &. 

ar111 rcMt8 on a cnshion attaelu~tl to t hc fra~r~owork , the hn.ntl s Noir.tl a. 
cross- hm·, a utl t he rcnmhul 11r of tlw hotl y lmu~.rM l'rPP. 

SM !1:~--1:3 
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. ; /-\.~: :rru;e.~~~ ~~ p~-A~i~ ~:~) l~ve been made fr·om hills h av iug an eleva­
tion-.of aho11t 2f)()"f cet : and Rloping nniformly cvery way at an angle of 
10 toJ.'(\ · ·I:' t~)l. ri :tli-c..!~wm· rirlges I have ahearly Railed a diHtnuce of 
over ~;)() yards. 'rite gt·e;tt ditlieulty tobe encouuterecl in the muleavor to 
:soar eornes in leaming t ,> glliÜ ll the tlight, r ;tther· than in thc clillie nlty 
of providiug power to JHove the wings. 

Pt·ogre,.;s in tl.tt\ meehanic.:s of Jtying rec.:eived at on e tim6 a scverc 
elleek tlll'lmgh thc ntte eances of a high authority iu phys ies. Starti ng 
with an ,\ r'L'O Heou,.; hypothes is and putting too high a v~1lue on the 
amouut of work recptirell, he elaimed that tlw maximnm of possible . 
tlight lmd a lreacly l>een •levcloped in the largest binls, aud, as man 
rcpresente<l ahont 1'1lcll' times the hmtviest of them, human lligl1t was 

t,o h e cliHtmrclt\ll as an nttur i111pos,.;ihili ty. Now, it. rn11,.;l, li!J aciurit.t.ücl 
that the clinitmlmcs increasc with, ,thc sizc ~ of the tlying- iruliviclual; l1ut 
1lying- 1tsclf 1s not the llillle11lty , for thc l;u·gest H~\t's are at the H:tlllll 

time tlre lwst llylln>· wheu thoy oncc g-ct. going in tl1e air. 
Thc ol>jeet of tltis paper is to attempt to llispel old· pn•judiecs anti to 

win 11cw atlhcrents fot· tltc pmhlmn in questiou. Bvcn eousi1lcl't\cl ordy 
as a physic:al cxcl'l:isc, thc sport of Hyiug· would ereatc ouc of t.h1• ltealth­
ie:s t ot' all eu,ioymcnt.s and achl o1w of tlt e most elfectivc rcurecl ins to the 
mca11s 11ow a(loptetl tiH· the couquest of tlwse tliscases whieh ar·e inr;i­
dcn t t.o Oll I' moclcru cul ture. 


