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Birth of American Soaring Flight: A New Technology
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r".

at ollh" b,,J.. Fo,.o-( luou\er. 'Ten louleo cr,o1,.nC birc..
longioe to inrirate them. ro flt *irt'o,t rt'.,r. ofun eng'ne or nus
.ulJr f.u"r In rL. pFhnrof ol.r i. ror qLen n" enlinc. qere

available ro su{.in dn rircmil ir the.n, sor.nrg wN lhe neans lor
hedvieHho alr erpcrimcntcrs ro kecp lhen phnes in the nir lor i
proloneed |leiodoiti'nc.

So, where und wh.! did soaritrs srarr?
HisktriJns: ! d aeroMuri.al ensinccrsrrend ro asree rh O o

Lilienrhrl olGem 
'y 

should leccive crcdil forbeing tire fts pilot
ro Ecognize,J drrenfl and achieve soariie flieht (Fig. ll. but who
c.n tlkc crcdil lbr this in the United Slriesl

Background: Whrr Is Soaring?
Todry. soa.ing is g€nerally dcfined ds the an orkeeping r moror

less lncoti, a glider or saihlnnc. airborne<r susrained in fli8hr
beyond sinply sinkine insrillair usiig orly rhe rhnrs an curcnrs
th occur in rhe rrmosphere. Since 1910, the C Badlc, crc^red by
the Fidiration Aeronluthue lntenarioille (FAI). hls bcetr recog'
nrleu *orldrid( 1. rh" h^ {op r"rJ '". r,r,! p ,or. Thc 

'c.1.'re-e.r.then and noq, is Io Emain anborne for 5 min above lhe point ole-
lcrse or ilier b€ln! hun!he'l

A..orJ'nr ro rl,e r$, ol he n (hrn,.! ul fl iahr. lu .cur_ ol
enersy are aiaihble ior soarins llighr. One is di;cudents hrving an

upwlrd [end, \tatic soaring. and lhe other is nregulaities in the
nlrural wind, dynanric soarnrg.

Staiic soaring niehr sGned our !s slope soaring above rhe wind
ward slopes ol hilh, nounuin rangcs. and coasts. It mighi have
been.ecognized inprehisrory, bur ir was fistdescribcd in the liler'
nurc 

"nd 
urilized in the 1890s (Fig. ?). The ncxt nosr basic romr or

soarins wds rhemnl soarins, recognized in d'e l,re 1920s (Fis. 3),
whichopcnedupavasrrerlmotcross.ountrysoaring.6If lheatmo-
stheric conditions ae right, orher reas ollift are credled in lhe lee
ola mounldn. This lift is part ola ldrge scale deflectio! ofan m{$,
which is knowD as lee wrve lilt. urst Ecognized in rhe lslos md
explored $ientilically in thee.rly t950s.

Indynlnicsoaring.whichisstill nolcompletelyunderstood,lhc
soring pilor and his cnft utilizc thc v.ryin-q velcnies rn<t diec
rionsof thewind.beinglblelo€mlinairborneinhoriTont lorelen
descendirgai!cuftents.Somebirds,suchaslheselgullandthe.lb -

rros.dopraciice itatlim€s. and so do sone modemsailplaiepilols.

Soaring in the 20th Century
ln October I9l l, Orville wrighr wenr wirh hnily menbqs lnd

!friend to Kiuy Hawk, Nonh CaroliDr,laking along lhe newly de-
signed gliderNo.5. Thc gencral public w.s told ihat this new glider
could sonr like d bird, but at rhc sanc rnne Wdghr aho {antcd lo
e\pe.rnpn qrLr.r rr"',r' .-hili/"r. Jdc\n,'LJ rl'"I'rarl'cr
r. ,!bm rcd l..Fr.nr i lonq O i,l O, rnbrr. Olillc wirl
wrore ii his di!ryr: Sursh iie & wind. Made about 20 glidcs. rang-
ingfrcmoneoinure 

'o9minutes15 
seconds. IThe n ishs] McNurcd

d spdce ofabour l0 yrrds olcr whi.h the nrlchire sccnrcd ro slidc
wnhour any lo$ ol sl)eed !r rngle 6 . For dlmost 10 yca^, rhis
so!rins duturion flighr enained an unbtuko' ecord rhrouehout rhc

Thc firsr World Wlr broughl a tremendous impulse ro flying,
which rcsult.d in specr.cular inprclenrents of design and engi-
neerine olrhcairplanc.^nd lhe samc tnne inproved perfomr nce

Alier world *'!r I, the Tre.ry of vosaillcs'r piohibilcd new
rirpl tres trc,n being mrnufadued ii or i'nponed inro Gennany.
T*o ae.onrulicrl engineein_! $udenis trcn Dresdei, wolfgan8
Klcmpcrcr rnd Erich Mcyer, inquired {hether notorless l iBhi
qds llso i,rcluded iD orc Trealy-n was nol. With the help ol
Oscar U(inus, ediror lnd publisher of "Flugspon." elidnrs dnd
soaring wrs broughr b!ck.rr und wirh scienriJic tholoughre$ rhe

notorless airPlme perlomrance wls raised ro levels ihererolorc
undreamed oi. The Schwlzer Teulel (Black Devil) was tl'e
6r$ modem sailpl ne, wilh r penbmance nor signincrnny bet
rer tha! drar of lhe Wright l9ll glider. I {as designed by
Klempere! and fcllow ncmb€n of lhe Academic Flying Croup

The sientilic expl.natior of soarinE flieht seened too conpli
caredforrhe laymrn. and so iounralhtic visitoB resaled lheirread-
ers wnh accounts of fi r$ rlre nridcles. Excite'n4r and enthusiasm
sperd ap.ce.rr The slopes of the 3000 ft hish wa$€rkuppe Moun-
rain. rhe sire ol rhe fi6t Gemrn National Glidcr Meel. had nol
been knoqn to nany Cem.ns beforc. Now lhe wasse.kuppe be-
clne crowded wirh rhousands of specraros ftom near and ftr ior
lhe annual glider neels.

The 1920s lre considercd the beginning of the spor. of soaring
as we know ittoday.Inrhe yea$ to follow rhespon was infoduced
not only to other counties in Europ€ md Nonh Alric!, bul llso lo
ih€ Ljnired Sbres r d dre rcst of rhc world.

Sinine Short is,n dirtioh historinn.nd lne Ch.ir otthe Nllionrl Sor.ing Nluseun\ "L.ndnark Prqrom.'
shrh.s prftl€n nore th,n ltnFaptBonlhchisloryofnotorlesslliSht. publishld in thcUhilrdsldlrs thd Eurcpe.
ln hc. pbfessional caren she E.drd her dogroe fbm the Liebia.sciul€ in llerlir, cerm{y, Bnd eh.lo lbr
UniledStslrssssElNlrcnllicrscopist.Sh€iscu.ruhtltrnpl{,yrd.sahinslrunEnl.lanalylicalch€nrist,ltht
lvlateri!kscienccDivLn,n/lnlensePulsedNeutn,nS.nrce,Ars(,.nrNalion L.bo.al0rt. Arronne.lllinois.
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lfig. I l).b l,ili.!rhrls ch.r! ofr fliqht: ,\.srrrr: lt. elidirg dc$rnl:
C, rlighrirA itr slill rii D, cours,ir lunJle Dir.zr: nd E. s'rrn,s
in lurs I'rcur. Ironr "Ihr tlrins \trn. Olto l.ili.nthrls l:lring
\kchinr, ,V.a]lz\ lld?d:ttr,, Sopr. ,89J.

lig,I Rkin3 cnrrcnls uhdd a.unolus rloud, nsd in lhdmrl vB.ing.
F.om R. S. Brrnsbl, "(;liders !nd (;liding;

lnlheDid ro llre l920s.sorring wrsdellned spowerless llighr
in which lhe rircrrli wN $le to mrinhin xnglcs olBlidc llatrcrtlutr
irs nomal qlidc. lnd c!c! risc to hlahcfulri'ude\ dran rhose!n!ined
l rlE launchnrg. !r

ANd l.rtIt crediloirlol!9l?(Rci. 14)di\cusscdnroto css

'lLlhti 
.. rlo$ isitfossible tbranldn wirhour !n engine. wnh

n.'\i ,h,r..p.' ul .rir\,,' | ' .r. h"J n'ni,,r,. \-ir" .r.rcr','n
ditbrhoursrndrttrltrrnrhirudeoloverhrllu'ile]Thenroving

rir is hisengi e.. -'

l. 1919. Crptxin RrL r S Bri|rb! rorrcd c Priini g gliaer
(Fig.5) lbr l5 nrin 6 s rlong the snnd drncs nl Crpe Cod. Ma\
srchuseu\. \cltin! r ncw A'n.ridr durlrn r.cord Hosever. ir
\h.ulJ h( .irloi.rl nrxr x re\ s..k\ errLie.. Ctnnnn !l .r
l)il,n llcs rlong rhc snDt snnd drn.: \ilh r highcr tcilnnnlrc

' . r'.i .I. T,r '. 
'- 

, r':.
hn! I)rrr1i(.{Llr\ rrtr.lIrn llr0.00lrIil.l: rr.{ nl rhr !.rla. l:n.
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_--_-'-)-g
tis- 2 Ai.tu{ otr.a hill. us.d in nop. v,r.ing. Fronr R. s. B$n,ht,

lig. I rvrtht No.5 Elid€r sofnrA.lou du.es of Kitlt tlrsk, North
Crrolin . Ocl. 1911. lv.ixht llro(hrr Prp..s. Librr.t oa Coqfr\s.
wi*hin3t,n. DC (dkitrl fiL l,Cl)l(;-0lr6er).

l_i8.5 Barn.bt in 'Priifline sdlplanerl C.pt Cod. \INsachusrtls.
in 1929.l.om NaiionrlSor.ing Niu\eunr. Elmi.., Ne$ York.

hun.ltd kilomeler ll ighls reconrmonlyachieled. Ihc curcnt dis-
tmcc rccord nands al :1001) \t!. ud 

'lE 
cu@l .ltitude rccord is

rhnos! 50,000 fi. As rhe penbmunce ol rhe s ilplue idprcves. so

"Soarin8": Usage ofthe word in Early Literature
'lo detemine who might hNe been lhe li$t pilotro rccogniTc and

rhcn ancnpr soari',g fl ieht, prior to Oflille wighr \ I 9l I nighr, we
rced to verily the mea iig olrhe word solring. Wis rhe sodring
reporred in rhe lirerarure by vi lors inlhe l9rhcenrury sustrined"
llighll'Or were these llighrsjusr "glidcs ? llas lhc nrcaning ofrlre

OrcolrheliArusdgesolrltword sodi crnbetbundinCelierey
Chaucer\ drein poen, The Hous ol Frne. wriuen in th. 1180s.
LlcE.inspncdbyDanlc s Di!incConrcdy. hcintroducedtheelgle
itr his drca.r dnd wrorerr:

Thoowi\IR .lo Arrlr.la$c,
'lhd Iiic b. dr $d c.rshyc
A\ L.nn. my:hr I Rlrhmyn ye

Mc rhough( lsrw:h ancetc sor..
Bur rhrrhir \cr iM mo.hc 1or.

Thcn I hrd rny eslc seyn

O. in rodly s l .gur-q.. very licely !xnsl cd: .. as hilh as mt cyc
clD sce.l 

'hough' 
I saw a erslesod.fl)inemuchhigherrhrnlhrd

seen rnt ergle lly belore.-
In 15?5. Ccorge Turbe ile publnhen The Book ol t-r0lconne

or HrukiJrg. Ior lhe onely delighl rnd ple$urc oi xll Noblcmcn
nn.i Ccntlcnr.n. r" ln rhis hxndbool tnr llc \p.n ol lxLconO. h!
dc\.,ilrc\ n.r .nl! rlr. diller. r lt"k\ beln! !r{l lLtr luntm!. br1
rl:o lhe r!lleftnl di\.nscs nmLcrrc: lor thc brd\. 1h. dc\crjfr.r
.l(h. \l rr\ hx"li \.\tr.(irll) i [r.n ng:
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...Theyrrccall.d Sontol,xsl.s. bLcr0sc Nlr rhcy hrvc lirNrkcn
rh. lvood. rtrd b.eitrD. ro pray lor thcmselves, rhey n.e up rlofr
frt 'r' "l iqi'5L.T'. r., i ,Jl J.t.i

In lhc 1800s, lhe words sorring or sorin! llighl wet fequenlly
used in rhe liter rure. One exanple is rhe lery popuhr childrcn s

poem Darius GEen and his Flyins M chine; r wrnren by John
'f. Troqbnd_qe in 1869:

lf cvcrthcm livcdr Yrn[c. lM
Wi\e or orhevise. good or b ,

Who. s.ci.g the bnds ny, did.ljump
wirh ilapping rms from srrke or nump-

Or, spreding rh. oil
Ofhis c.rr lor a saiL

Take a soaring leap fmn po$ or rail.
And wonderwhy
Hecouldnlnt.

Tlis is clearly an exAmple in which rhe word toaring could have
been sliding or j umpin-q gracelu lly The question is now, did Trow-
bdd-qe kno* rhe dificrence berwecn Eliding and so..ing? Prob.bly
not. Butas long she wlntedrorelry the 'leaping high and hishei
pd ;n hN pocm. rh. ur'sr nr ,.e i^ d \ua,,nr , rpp,Jo, re.

Looking trheseexanples, ir is apparenr thll tbe generalmeaning
ofrhe words lo'\oai or "soaring has nol changed 8re.lly in lhe

"Soaring Flight" as the Beginning ofAyiarion
During rhe l9rh cenrury fascinaling trips throueh the air were

iepoded by balloon pilots. and imasinary llying nrchines weE
envisioned. Most ideds were using a!ian creatures. It was known that
the lirfumishes a vast amou|lof power for the use otmdkind, bul
howcould this cnc€ybe usedropropel aflying nachine? Looking
al the aeronruricdl palenrs.L! accepled in lhc mid- lo late 1800s, it
is quite .pparenl that nrany inventorsdid nolconprehend what was

needed to inlcnr asuccessrul flying nacblne.
At the dnnu meering of lhe A'rericln Asscialion lbr tbe Ad'

vlncenenr of Sciencc, in Builalo. New Yorr, in Au-qusr 1886,

a recendy relircd civil enlineef, Oclave Chltute. chaircd lhe

Mechanical S.ience and Engineerin-e Secrion. As vice presidenr

ol rhis Secrion D. his add.ess Scienrific Invention r! discused
proSrcss i. mech nical science in general, but hc also exPressed

hope rhr( wilh lhe invention ofnew norive poweA Pe.haps willaho
come tbe solulion ot the lrsl lnnsponation problenrs, conquenng
rhc.rmorphere,nd rhe posibr||ric\ ot aenrl rdv snrior.

Asafollow up.he asred Ivael Lancasrer, a weu knownomithol-
ogisi, to sive a paperon his research The Mechanics olSoanng. r!

Here, Lancrster prcsenled some of lhe nosl siSnincanl facls exhib-
iled by soaring bnds. He aho otrered an explanarion of rhe phe

nonenon and lried to examine rhe problem of anilicial fliCht. He

delined a soaring bnd as one rhat habitually rrrve\ rhe air on

The reactions ol fellow en-qineer and scienrists were negative
and disappoinring. Science supplementrrhrd rhis to repofi:

... As r ser off ro rh. papeu of nrore cenain lalue, a d pcAaps
for ptrrposcs ofrccrearion, the secrion li$cncd b a nrpe( derril
ingobsedrrons ddcxpciNcnF, nriKed up wirh sonc rc ra*ablc
rheories upon rhe Righr ofbnds. An $sncr will cxphir 11,. sup
posed peculi actio of griliry in Iavotolsodngbnds. Bur rhc

s.ton no doubr neelied recrearion.

As a rcsulr ol rhis Buffalo meeting. the subjed ol aercnlutics srs
eivcn d .enrin pEstigious srarus. At leln one engiiecr. Ochve
Chanure. lnd orc scientisr, S.muel Pierponl Lrnglcy, decided ro
beconE dccperinvolved wirh rhe frohlcn o{ anilicial niShr.rr what
were the princiPdldifliculti.s rhrt hrd ro be overcome! whd were

rhebric.erodyn!nricrequiremenrs?Howcanaitnowovcrorunder
r $,ppon su, iicc'l Whxr liti and dog force\ acr on {d.ces as thcy
cur rh.ough rhe !rno\Phere?

Ilt A'ktil.t E lnktr untlndil'rz! ,,,?ial. ote ol lhe nrorl
widell rcxd nnnnhly riarzincs in .nlrnc€ring cnclcs. {r\ Pur

TFCHNICAL SAABING

&. J, SPttltllo,

.Pai6trt6il ld8!. 6, I8S0.
-r,4J.Io, 003,064,

ft. 6 Reuben Jsper Spaldins'r "Flyins M,chihc' pntent or 1339,

.h.sed by Marhias Nacc Fomcy fronr Eosron rt bour rhe sane
time as thc Eullikr meering. Ch nure, who had wo' kcd with Fomey
on rhe reasibiliry srudy forthe New YorkElcvatcd Rdihordsyst€n.
hdd olrered I elt Js rn) lI nd {nuld.:' NrurJ ). lomc) $r .n

reresred il incrcasins his subscription cnclei to him. dre flture of
rHnspon don, including aeronlutics- was a fascinaring ropic rhdt
would be ofinterestio his payingreaders. Now Fomey prcposed lo
frNl research and lhen publish pdpes on aeronlutics ol thc past dnd
possibly the furure This prcjecr seemed ch lenging ro Chanure as

hc staned his relnemenr life. The first aelonautical rnicle was pub-

ll,hedrnApril.88o..1F.r*rng_lleldre.l dprJran.rscheme. 
-l

Rcubpn rd.pe, \pdlu,ns pJrenr "l ly:ng Nlc.hinc ,l-rg F' lud
jusr bee accepled by tbe U.S. Parent O'n.€. One of Spalding\
clanns vas thar rhe wings would operate *ith practically the same
efecr as rhe wings ofan eagle. Chanute added his editorial con
menl '..whicb night be a drn-qerous adnission, were theeagle in a

posirion ro,ile objections in rhe PatentOftice."
Srarlins in October l89l (Ret 26) Charlte sysrenaricdlly wrcre

every nonth for Fomey\ joumal rbout a difterenr aspect ir the

"Proge$ in Flyins Machines. Woddwide flilulcs and successes

olhe.vier rhan air flying mschines were discused and elaluated.
Chicago succeeded ro host rhe world Colu'nbiln Exposirion in

1893. The ovetull go of rhis world \ Fan was to prcsenr and illus
tnte progre$ in ans. inlcnrions and indusf ies worldwide. inchding

n.|nndr,rn ul ldnJ. $rre- cnd.nroleh'hc dr. Th" frelu' aen
and wonen in elery deplnnenl were invned lo altend and speak

Afterrhe mccting. thc pnpers ofeach of lhe coflventions were to be

published as prcceedin-qs !nd distribuled worldwide.
Albe( F. Zahm. protc\sor ol mechdnicrl engiieeri|g at Notrc

Dlme Unilersiry- NorE D he,lndian!. and Oclavc Chanute. who
had reccnrlymoved wnhhisfinilyloChicdeo.cochrnedrhe nrn In
remrrionrl Confercncc on Acrial Na!isrtion. s Prn ol rhe world s

f., Iri u d r, .Fh en\r{J nr'Je.l nrn .r.c..ni.n :. i. -

lilic principles. r!inrion (hea!iet than rir)- !nd brllooning (lighrer
thrn-rn). Ther werc 45 in!ned prpers. .nd lhe rerding of cxch
olrhcsc prpcrs $r lollowe.ltJy lively and cnlhu\iNic discussion.
r\bout hrll ollhe tr|e6 dl\cusscd $r.inr rs r {r! lodchieve pro
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There wrs lc!\lonepcrsoninrllenddnce$howasnolollicirlly
nrvired. tle hrd phrncd to allend lhe Eleclricrl Congtss in lhe

middlc olAug sr wher he hcard rboul lhe Aeronlulicul ConSrcss.

Jolrn J. Mont-lonery olSan Diego. Calirornir. {r quire suTrised
!r "lelrncd men' {ee discussirg flight. somelhing he hrd lried

almod l0 vears c lier:i
lle prnicipated in rhe discussions,r' bui he also describ€d his

188.1 rrtempr to ny. Monllonery told lhe rudience rhdl he con-
srrucred rsoarinC!mlnrus.consislingotlwo!rchedwings.united
by a ftaDcworl, wirh aseat. His cxpcrinrents pere lisl €porled in

Chliure\ book Pmgr.$ tr FhirS M.ttn,.s. published lhe tbllow
ing yeur "Mr Monlgonrery look lhis rPFratus to rhc loP olr hiu.
He faced rhe se! bEeze slcudily blowing, rnd gave aiunrp inlo the
at wirhoul prvious runnin8. Hc lound hinlsell at once launched
upon the wind. rnd glided lently loN d.- A second lttempt te-

l)onedly rcsulterl in smdshed gliderr' There is n rch conlrcveisy
abour Motrlgonery md his cldim olhlvine flown. Re.ding lhe de

s*iprionolhls takeoli. one wonderswlethcrhc re ly chieveda

eLding flighr. Most,cronaulicd engineeA xre hiShlyskcPticrl and

wonderirhe wlsjusr liied otrhc sround by lhe se! breeze.

In nrc conclusion ol P,r,.q'"$ ir f^nr8 Md.lnr.r. Chunule rheo

rizeddrarcventu ll]lherewill betuorypesoln chines.lhe soar

ing iype which will crry bur ! singlc opcrator, nrosrly relying
oi rhe wind forene.sy, rnd rhe loumeyins tyPc. ro cmy selerdl
pussengers md wirh r motor llso ulilizlng lhc wind nr lines.rl

There were no clc thoughls lnong lhe nrdny invcnlo$ workiig
rheproblemofwh!twould be needed logel a flyitre machine intothe
rir Wrs rrincilll)owerthc required lorce? How couid stability dd
equilibrium bc achieledl If the bnds cln lravel or soar for lolgcr
disranccs. {hycouldnren nor use lhc sanrc encrgies 3nd PnnciPlesl
Could aerirl up-curcnls be used lo extcnd or Prolong lhe fli8hls
ol rhen fiyiig nrachines? so ring. using enhcr thc slopcs oi rl'e
dun€s or wind eddies. would !llow longer flighls lo tesr lnd 8lin

Prolonged or Soaring FliSht in the t890s

The hr$ successlulstcps in the elolulion Pr@ess to invcrt r fly-
ins machine came rhrou.sh rhe scienrific ncrhods of Ono Lilienrhal,
in Berlitr. Gcmrnny. He belieled lhat the nrost nnpoarnl thing lo
be lccomplished was ro lerm how io hlndle rhc nrnchine in rhe

rn, ro neer its whirls and rumoil. He Ptucriced glidins flishr, slid-
ing down on rhe air fronr lhe top oi r hill.rr During l|e six yeas
prior to his dearh in 1896, he built nachine rlier mrchine, honing
his flyins skius.nd inproving his glider designs, naking gradual

inrprovenrents wiihe.ch newdesign.i Morc than once.he alsoex
peiienced sailins orsoanng nighr, prclonging his Rishts by several

seconds. His glider-in theCeman language vas in ract called a

''SegelapplraC or sailing apparrtus.
News ofLilienrhlland his glider ilying experiments r€achcd the

generul public in rhe Unn.d Slales as well. In his publications he

not only described his experimentsrl bul he alsolssured the leader
rhrr there was no nystery lbour sailing liight (Fig. 7). He wanted

e!€ryone to know thar experiDentcs needed not lo be aifaid lo
work with soaring mrchines lnd lhlt lhey would nol be considered
lunarics, rhus encouraging others lo lry ihis new sPon and to inrprole
on his design of a nying machine. Lilienlhd s publications werer5

eagedy rcad wnh anazenrent. Newsprper rePo(s even elaborated
on them rcsuhing in lrnrasiic rales about this'ilying nrn."

After spending alnosl l0 ye.rs rerarchin8. lecturing and wriling.
Chanute was fully aware or rhe ddny rcnaining unknowns. ln his
rnrle TlE Prcsenr Sr!$s of Aerial Nr! is.rion, 16 he ldlised rhosc
scekinA r solurion ol rhe problem ol flieht ro rum rhen .rrenrion
ro exFri ents in the dnecrion ol soanng fli8ht, wilh a full-size
rPpriJ $ cxiiline a man. as rhe quickest, chedPesf, and suresr way
ol Ncenlininglheexrcrconditions,whichnustbemelinPr.clicul
Rilhr. And we n y rry ro iniure ihe soaring bnds. who derile
lioD dre {ind rll $c powcr re{tuitd lbr nighl wher orce rhcy hrle
go(en qell u a.rury.'

Chnnule deuided rhrr h.- !D. hrd b srd rcrurl glnhng erJ)eri
nrcnls lo lind rr$\eF. lle b!|.\ca rl r "ruknnxLrc stnbillt- $rs
oreolrlr.drxinfi.bl!rn\Lnrltrn\e lroiolnll!ingf!thln. Rcin!
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srihg in 1395 from his nr''md€ bill in
Olro Lilienlh.l Nltr*um. Anklam, CqmrhJ

FiS. 8 AuSuslus Mmr€ H€r.ing flcw his I-il ie nlh al-lyp€ soa ri n3 n!-
chine in 1894 in Frccpo.t. hn8 Island. Frcn Ollo Liliehthal Musum,
Anklam, Gemany (digilal fil€ F9l3),

fully awlre ol his advanced age, he hired two peoPle in the winter
of 1895/1896. Willian Avery. whose father owned a workshop near
lhe Chrnrrc ram .J ELdence rn uF n.nh.a part ol Ch -r3o. wJ\
ro build rhe glider Aurustus Moorc Hening, who hdd buih hin
.c I c Lilienlhx.'\ pc -$ra-; alchrne . nd h'd fl au n ir rn' r\n' I

l0 lr a coup.e te.. earlic.' r. rhe \e" Yorl Cil) aFd lFrg. 8\.
was quire eager ro be part of lhese Rying exp€rimenls. He agreed to
bring along hisold dachine andsha.ehis knowledge.

Glider Flyins Experiments in 1896

several dilierent glide! desisns werc envnioned by Chanutet
tean. Hedng\old Lilienrhalryp€ was rebuilt llrsi because lhe 8en-
elalconsensus of each telm member was ro b€sin the Pracricalex
periments wirh a known design beforcvenluring into the unknown.

On 22 June 1896. lhc pafly of iile wenr inlo camp in the desen
,.nJ hrll Jlonts lhe ,ourh r \\op ul Irle \rl..hrg"n. iu' r.-'
oi rhe rJrllo-d rrJr.ul ol \4rll uburb ol u1D.
lndunr lr sJ' J rolr,rur o,p JliShr.ngiFr rhe munns r,r.n.
including Iheoldcrgentlemu. Chanule, wearing a suit-coal, hisson
Charles. rhe twodogs. Rags and Trtters, Avery. Heding. and willidnr
Paul Burusov, a Rlssian sailor who told everyone thar he hrd buift
himselt a nyinq machine od had soa€d in Kcntucky lbr 45 nin
several yeds earliei Each pcrson crried a subsunrial anrount or
odd looking luggage. which includcd kiles and the disdsse'rbled
glideA.s well ds crnping gelrlnd whdtever wls neeLled turlheir
daily needs tbr the ncrt I\vo aeels.

tlering-s old Lilie rlul nrachine wr rsembled a d Iried lir{.
Evetr though il proved tioni Ih. ourscr m aNLwrRI ntchnre lo fly-
abour 100 g!idcs rcre nkde.i" Ilr ot.rlrion $rs x co.nrnl nnrggle
\rrrhrhew trl.drdrorxltrlL\htrrlheyhrd.xtrcr.d Alrcron.mrc
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F g- 9 cri.as,f..,'ln€*sp!pe.of 29June 1896shorslliH(ring's
ttight *ith lhe inprurcd l-ilirhth.lsoarihg nichthe.lahdine ir fronl of
specbtors. includjng th€ tpo dogs. Rags and Tatlers.

Fia. l0 Orlrrr Chanule. "getlinethe fel li)r itl" Nolr nunbr.int of
e.ch sina of 'Xarydid ' hllliplc sing glidei Frorn O.rur arrdrxl.
P,p".r, I-jl'r.rt of Congres, tushinAton, DC.

roughIlrding.irwdsdiscirded. Glr{lroberidof ir. Chdnutcwftnc

Muchtothcannoy ncc otChrnure. Chicago newsl''I)cr rcponcrs
wcrc on sitc rnd ready to l)ubllsh crch rnd cvery nep i. rheirdrily
pupers as \oor as thel adved in Nliller (Fie 9) Norhins .mbxF
ra\sc\thosc engnged inscie rinc e Vcrincnt so nruch I lo hxle rhe

newsprters con\lanrly prnrting rhe dernils of rhe sorli ard Frhrl]s
chinringnrtrclorlhemrchines111! t1r.c\t.rinrcntlTsrhem\elves.'
Chrnur.'lrnd rhe lr;rd. rcton.Ll

Tlrc mulrtrving gldcr. Krrydid. wirh \lx scls 01 \nrgs rlhch.,l
$(hxl lN) co0l{1ti!.t!ndidju\trvirherchbrcezeolrh.$nid. $rs
rh. \..ond d.rgn. Ereh {inS u!\.l.. li_ idctlilicLilo be r...r1.i1.
tosnidred rril r.r.lludcd lnr Lhc nerl el|Brirr. (Fi!. 10r. lh.
!tuutnr! ol th. \ r!\ \r\ !irdui!l! chxng.d.lhugh \rr |!rfr!

IECHNICAL SAARING

rirl. i. cr.h l^_nr-q -quld0d bj -qliJrn-q JlLglrts xnd b! rlcn\nrg bLlr
ol lirrhcrdosn in lro.t ol lhe mrchine. rml wrrrling rhe prrhs ol
rlrcair.uncft\whichswcjl0a\llhcwings. JrSorrcdccc.tgl rn!
llighrs uere nnde. nd evcrt one ielr ihr rhey $ere on rlt ighr

Allerrqo!veeksof e\l)erl'elning.evrlurrinS.ardcspc.iJllyrcI
rin! xcqurinrcd $irh rhLs ncsendervor,rhe grouprrumed ho.re 11

qr\ r8ood.xpcricncc. bccrusc nuch wr icxrned xboul lhe s.!lhcr
rnd rhe wind.rhe updtuiis!lo e rhedunes.lndnre pddi.rlrsp.'\
olllight.-how Io conlrol !n lircrnli rnd hos lo prolong llighl.

B ck ii Chicxgo. rwo ldditionll nlrchines were dcsigncd od
bullr. Surusov rcccivcd lunds lionrChmute kr build hrs Albrlross-'
sodiig nrchi e !t subnrir ihe design ro rhc U s. Pltcnr ofiicc.rr

Thc linrl design litr r glidin! mrchine wls r rriplrnc. wirh l ed
wn'gs,rd a flexible rdil.Itw.s hol'cd that dris tail. as suggcslcd by
Hering. would nor only rssisr in nlking rhe crri nrore sr^blc. bur
would rlso hclp conlrol lhe glider in llight.'fhe vings werc.igidly
rrused roBerher Chmure kneu from l],sr exFricncc i', rhc bridsc
buildin8 busincss lhxt the Pnu lruss design gnre lhe ntusr rigil.
lexible lnd li-qhrwei-qhr nructure { This novcl rircrft w$ as.in
built in Avcry r $orkshop.

Llre in Augun crcrtthin! wN rcldy for lhc second lrip b lhe
duncs. To rloid prbiicirt, a bo!r- owned by Ch! ure s pm,icr ir
lhc rlihold lic p.c\crulion business. sas us.d, which strs berched
abour live Dile\ frnhcr c!{ or Nlillcr.just nodh ol rhc Dun. Pnrk
Shlion.Chrnureh dhighhopesrhlrnorepon.rudukl"aLli'lrou8h
rl ost threc nrilcs ol dunehnd rnd swrmp or rlong lhe bereh Io

Thc triplme wrs ssembled lnd resred nrsr: ir wrs xwl{id lo
handG. r d rlE boftonr win8lrequcntly 8or crughl in thc smd. ln
typicrlengineering hshion, qirh erch rerd nrei'ber prricitatn'9.
ihebonomwinesNlcmovcdonArery's vice,mdlhellexiblelnil
srs rcpositioned onHerins sidvice. The snnpl. biplane€merged.
Ir tro!.d ro bc i key step in rhe elolurion process ol rhe llying

Of 5 S.ptcnrbcr 1894J, nrmy nicc llidcs $crc mrd. in crlnr
$crlher wirh nl r\r o sild\ Bul on ll S.flcmhcr. lhc wnrds
inrersed to 15 :10 nrph. lnd \cvcnl oulslmdin!. prolong.d ilighls
scr. rucmpted nd rchieled (Fig l1). Chlnure rccordcd ln his

otesr5 rhll thc rnglc of dcsccnt $xs norv nu.h morc shrltow lhnn
,n d!- slnGs wirh o wi . Otr nrany occasions thc mmhinc rnd
m!n wcrc rriscd highcrlhxnrhe sltmingFonrr.'16 A risirinsc/iird3,
,/r',c repo * hld this to slyi

trig. ll lhr ( h ntrletvDc l)il)lrft ir llitht.l'hob trohrhl) rrkcn on

ll Srnl.mhrr 1896. fronr N lionll ]\ir d Spr( illuleuD l\.\sll

ril
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l-ig. l2 Ilutrq'r's Albrttuss Alidtr on l.unclnrg rumP. TlktotT rls
possibl. ohlt $ith dronA no.thttl! *iul\' Fnm OtkI ChanutePa?ets.
Lib.lD of congross. $rshinahn, Dc,

w(h rhe h 
-eh 

wind tho tfucti.c wr\ ttrlL of cx. .n.nr lorb.
hold.s Onc vholly ne* lre I or rhc lir *rs .rpeno ccd by
Nh Hcrrin3 rhen his nrrchu. ro\e Rnh rikld.tr 8us Ioriy leer

high.. rhrD rhc shing Ponn. rhctr co'nins ro I slddcn poise

brlrncing liks r bird. s*ooting 11 r ri-ghr an8lc. tr]v.ll!d I lo !
j.u ey. rnd rLightrd gr{cct!lly sPon r h,llrJe. h *rs s.en thrr
\i.l- 

' 'q rralrsrl rr 1'.,1.l r' 'Lt\r"nI 'c 
lrl'" 

'*. -l';,,,1.1 td.*cnLl !rxJ,rlL\ r'

Fir rhe observed rccord, Alery had thc longesr disrince flightof
l0.l s, flyin! 256 ti. whereas Hcdng s longesr fli8hr wrs l0l s.

bur he trrveledonly 2l5li (Ret.4lj)
Hering. uho had nore flyi,rs rime in glides rhu mlone else

nr the Unired Slatc\- \eemed disippointcd thlr hn ni-ehrs wcre nor

sigrifi curllbenerrhln!nyoneel\e s.HealwlysrchrhrtthebiPllnc
{as hii design and hn nadrinc. so. the nexr day. hc iook the

biplanc roelperinenr by hnnsell He did no( wdnt any one ro wltch
Reruming bick ro c^mp lile in lh. rticmoon. he repofied that his

bel flighr wrs l.1s coverilg r dirlmce of 359 n. Chlnute took hn
word and dcordcd th.r vrlues h drc I'c ommce llble ol the day

while thc biplrne wls so \uccesslul. Bulusnv s Alhxr'(('
blought its fair sharc orproblems. A larsc hunching ml had ro

be built to assisr sith rhe lakcoff(Fis. l2). Afierrhtce unsuc.eslul
arL€mpc io hunch il, everyone glvc uP. It would not soar' Il would
not cven cet anborne.

The lasr scnren.es in Cbanulck diryrq summed uP his personxl

. . lrrh. Nrn IBuru\ovi h{dbccn in the m{hine.hc $ould h]ve
nor been hun, bu his tirl Jerenni'rcs clerrly thar rhe hchiic
will nor Ierlomr sodflDA fii3ht. rhrr ir Nill glidc down*rrd odlv.
ptubiNy rt r mrrimutr rdAlc ol l in.1rs sh.! byc!l.ul3rion.
and rhrr rhc h.ad resi\rance (tr drrS) & d'ih mui b. rcduccd

so rs to give a dcsccnr oi I in l0 (6') tElbr. it crn b€ hopod Io
tuiscor rhc winJ highorrluD rhe$rningpoim Thshas norbeen
rccompLirhDd wnh rny ofrhe LNhircs.

Chrnur€ wrsdisapl)ointed thrt vtnailed fl ight over. lon-q* dislance

nd tbr a longer ddrulion had Dot bcen &hieved. Hc rcrlized lh.l
lhc biplue. ds drcn proponioned, glidcd rt too sleeP an uSle
(o peiiornr soaring tlighr. 5" Bur nrme Progre$ was n de rowrd
sol!ing(heproblemof "ariillci!1 flight:'

Hctrins. who h d len drc te r shorrly ltiet his 12 sePrember

rlight, reponedafcw larnths hlerllut hc builthimselfrnew rriPlane
ghler aid l]ew n in Odober 1896 (Fis. l3), nlkinS flighrs uP ro

9:? it.r in lengrh. lll $hile qudaeriig on rhc wind. ln a tew
ol rlr flighrs ir wrs Ionn{lquire safc to tum lhe rPpmrus lnd ir

*ould hxle beenpossil,lc ro Innd on rhigh{ I)oi thrnrhenrfling
one. 

jiEven rlru-lh nonhisrdirfs rrt highly skePricrlaboui\uch
an a.hicvcnrenl bt H.trii!. rhc lircl is lhir h..ould hxlc beer
''qunrleri g .t _.rrbhrng over I di!rn.. ol 9ll ll lln 18 s Ilc
couL(l hx\c nrxdc trnir rurn\ Ll lh. (i (i r.uld hrlc hc0t nM!
cnough.ir Bc.r!\c h! .lcrrl) (1.{rib.\ rhc\'1|rce Nsibilirics t)
trol. ! lir\ li llrl\ ll)rr ro! (l.nLt bt l(hir\.tLi. \rxrii:11!lrl.li.
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lig, l3 Hpr.ing ,nd his lriphnr. Prininrg from H..rihg's paPer,

Aet. attical AnnuaL lA91.

lia l;l clid$fllingis fun. Mant mlhusiaslslri€d lhis ne{sporrin
Septemb.r 1397. Frem O.tavs Crenrrt Pal. , Librari of Congres,

apparen(ly undersrood tbe principles bccrus€ he experienced them

Clide. Flying Experimenls in 1897

During rhe wimer monlls. choute adlenised to build rnd sell

any ot hn glideF for 5300 e!ch. Matthias Ahor, a bank* fron
Elniru, New York, ordered a biplane glider Channte save rhe order
rJH(n.n9 llr\L,pvJ JerinhL:1, F A\e,)'rnoP.,ndenginee,inr
nnprcv€nenrs in dre 1896 design were made as they wen1a1on8

Elrly in Seplenber 1897 rhc nachi.e was ready.
Hefting sentrelesrans lo the rMjorchic gonewspaPe$. inviting

rcpone$ ro come and see tbrthenselves whlr rhis new spofl is all
rbout.Sevcralenthusiasticrepofis*erePublishedas!rcsult. Amol
had agr€ed (o pay for one week ol experimcnlingi however, it is

10l cle tr it hc dr ru.,l) d.d !om. r. rh- Indr.,n1Dunc. r. pJdr-prre
and ily rhe glide. Chanute agEedropay ior rhe second week,even
rhough he was convinced drat norhins new could be learned He

invite.l lellow menrbcrs ol lhe Weslern Socicty ol Enginee6 ftonr
Chicago- and sever l ollhe youngcr m€n crne to try "coasting on

rhe air" Looki|g atrhe phoros raken by scleral people. n looks likc
. good time was had by lll (Fig. 1.1).

Chuure rlsowrore lohis riicnd hmes Means. Asyouexpresed
r desire to sec a nrchine in lclion. I inlile you lo come oul al

orce. 5r Mems cdnE. Hc stcnt two drls xr'CamP Chnnure-rnd
was quire irnprc\scd by rhe PeribiiMncc ol the bipl 

'e. 
N].!n\-

d rerircd indunrirlisr fro r Boston whrjusr like Chrnure-wls
derernnred ro spcad rs mu.h inlonnarion rboul mech 

'icul 
ui,qhr

rs to\siblc. l ls vchicle for d.ins so $rs r series oi !. "nr.\ 
ol rhe

lth,k k al AuMl. tr6l\:hed btlw.cf l$9) xnd llt!7.
Kn.\!ug rhnr r'ie dher wcr. nbotrl l00ll {or Lcs\) high. \!r1li the

\riir\in l.xr.\, llll.lri!rnnd1o. li.i\Jylromlh. laolol lIeLLu r\.

t'
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onewondeahow(heserelativclylongflighlsol lI l4scouldhavc
been achielcd. A llighr in i 23 lb biplane glider with a l6'ti wing
spandnda 135 ft:wirgarea.rr jusrslidingdownaduneinc'lmair
took sisnilicmrly less tine. Bui gliding in srrcns 25-30 niles l)er
hour wind fton Lake Michig.n aBainsr rhe steep sanddunes nade r
difleren.e. Chanutere.lizcd why the llights in calm air had a nuch
sreeper descending angle rhan the ones asainsr r srong wind.Jr

ll wc had a long sraighr rid8e. b.re of uccs ar rhe sunrnir.
rnd r sunabk wind blowing rr n-qht Mgles ther€ro, we would
have rtrempred ro havc s.ilcd horizonhlly alonE the top ofrhe

'dEe. 
r'$$ehely o rne JtFn'lin8,d '. Thh n.nocu\re n

lFquemlt and eJnlyperlomed b) the\orrng btrds.\6

In Ocrober 1897, a month 1arer, Chanute pEsenred aulk wilh lantem
slides to rhe Wesrefr Society ofEnginee6 on hh experinents.r? Ar
this rime he described to lhe audience lhe "quanering' fli8hts, i
phenodenon well known in naulical circles.

Both, Hering and Chanure descrihd ... qudrering or at an

angle with rhe wind in oder to nrke use otlhe ascendina cnrcn(
over the slope which lumished both suppon and Propuhion. Thc
frachine faces nonh, bu{ is advancing west of Dorlh*est in a wind
coming fiom rhe nodheasr. Fisure l5sho*s!photorakenin 1897.

and Fis. l6 is an asenbledgraphic illustaringhowrhese quarteling

The primidve biplane, which was flown so successrully in rhe

Northem Indiana dunes by members ol Chanute's rem and by Peo-
ple wirh no knowledge and experience. newspaper repodes and
ensineers. became the stariing point for n.ny experimenteB in lhe

Flg. 15 Chanutc-1yp€ blplanegliden September 1397. Fmm Nadon.l
Air and space Mrsum (NASN' n.eatirc no.7A-0r329).

Fi& t6 !'Quanerins Ftlehlsi' .lons the sand dnn6 or Lake Mi.hlgan.
or fiyinS ut$ angle *ith lht *ind in o.der lo rehotn in th€ a*ending
curr€nr ove.lhe dope to suslain flishl. The machine f,c$ norlh, bul
advoncd wesl ol norlhsrst in e wtnd comingfrom the no.lheld Afte.
comins lo an obslaclc (a t@), th. glid€r turns int{,lht $ibd.nd elidcs
!e,! rmn the dunr lo land on the bdch-
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yersrocome.Thefl!ingerperiencews iivaluuble,andarthi\Pe'
riod ortine Avery and HetrinB werc rhe most erperienced heuvieF
rhan !irpilots i! thc world.

Chmure\ glidnrg and soaringexperimen$ had provided atEcri-
cal labonrory Ior leading abour circraft desisn md Rying rechnique.

Heding was quile eage.lo Prolect whal he felt werc his ide s.

Heslbnnredrheritllne Flying Machine" desiSn to the U.S. Parent

Office,bur n wrs rejeded. He then askcd chanure lbr helP, a.d rhe

nororized rriplane and lhe biPllne gliderdesign werc submirred in
borh olrhen names and subsequently parenred in England.ss

Soaring Flight at the Beginning of the 20th Century
Chlnute contilued to publish pap€6 and give talks ir the Unned

strtes and Europe about his gUder ffyins experinents, bu also dis-
kibuted infomalion on rhe achievements of olher enlhusiasrs. He
bec.ne a cle"dnshouse for aeronauiical infomation and ac.om
plishmenr worldwide. Ar rhe samc time, he also invited those who
were similaiy ninded lo improve on his wo.k.

Eve.ywhere men were laboring. in ditrerenr wals, wirh inde
pendelr merhods. on lhe problen' o arl i.rdl fl.phl Chrnlrc.
cofe\pondDn! e'o F\eaBrl.rrrl)one inreFnPd i- JL i on nom1..)
contaded him. someriDcs sending drawings,andatlimes asking for
nroney ro help build ! flying machine. His nswers weF generally
supponive, but he also firiqued Positive and nesative, gave ad_

vice, shared his knowledse, rnd helped calcullre dara ro posibly
come !P wirh ! benerdesign.

Mr) l9rro qns 
" bJt monrh Nnr olly d.J chrnure groqi.g

railroad tie preseNarion busine$ requirc his fuU.sr rtrention, bur he

also received quire a few letters from peoPle who wlnted to tEcome
more involved with aeronaurics. One ofthese was a nve Page letter
ftod WilburWrishr,o bicycle maker, from Dlyton. who inrended

to buitd abiplrne sinilarro the Chanu€rype of 1896/189?.
A fascinatirg leuerexchange b€tween the Wri8hts and Chanule

followed. Sonetimes lettn *ere wrnten dlily. Frequcnrln Wilbur
ried to expl in whar he was envisionins or wN PlanniiC ro dor
ah,nrte s ,nrwers seemed !r rines evasile- alnost as il he was

lrying ro be r goorj nenror making his stldenr think harder lo come

up with!beuer underslanding and solution.
The W.ighn were guite certain thdt lhei. glider, now in lhe second

yearof development. pould be ! success. Thcy wrole ro Chanute, "it
isscr.€lynecessarylosaythatnwould -qive 

uslhe grcatestPleasue
Io havc you visil us while in camp ifyou sholld find it Po$iblc to
do so. 'L And he did go lo Kirry Hawk ror one week. Two of his
associares, Edward Chalnters Huilaker tonr Tennesee and George

Sp n ,om Pennsyl\cni". howc\e,.sptnt Jmon a mon,h d lrre

\ righl, drnp 6: The wr rghr,env:rnncd rhdt rhel thee is!onrrol
by urilizing a canard (or horizonral luddeC ) for pitch conrol, and

warpingthe wingsforlareralconrrcl, wouldberhe beatrhroueb toa
conlrollrblc an ! 6fr , F.g l7' t\cnrhouEhlheu.eofwingrarPi";
roetrect lateralconrrcl worked. itdid nor work rhe way the wriehts
intended when nrst lried in thenfull size machin€.Il failed lo make
the aialane roll inro lhe int€nded rum. Tte machine erPerienced
siBnificant rd\e,.e )rq thirRsulred,n opponle direcrio'rur. tom
rhe wing wrrping input.^'

In frustmrion rhe wrighrs wondered wherherman would ever ny.

Chanule, as a good nentor, asked Wilbur Wrighl to pre*nl a

lantem slide lalk to the westeft Society ofEngircer. For rhe past

[ig 1? T[ree-!\is coDtrol in . primar! Stidtr: r, roll (longiludinal
.xis); y. pil.b (laleral axis): lndz,ja*(verlic.l.xis).

(.1 n lri;r ,,r
!. - t .r Er rrt,, .=-- .r._-...-- 
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.10 ycdrs ihls lnrup wls onc ol Ih. mon prsrigbur cngrn.cnng
socieries ol rhe U.ired Srires. wirh nrc rb. lronr lll plns ol 

'hc' 'ri ) (Ur"' i L a aIU r rh. Dr{c(lh (c'r j
wri_!h' srs io' \o \urc whcrh.r hc \houkl acccpl the i.virr-

ii.n ro _pedbnn. Krnrline wrishi wnte 
'o 

thcir tu'lEr rbout drc
prepxrdions.d' She wrs con\nrcellrh.i ir wus Sood tbr her brerher
_kr gct.cqurint.d wirh some scienrrlic nren.- RelLrcrMrl). wilbur
rqrccd. Chrnutc hclpcd by rsscmblinA sonr. ol his lmtern sldes.
and Oru olteed !11 his clorhes so off weir 'Ull!nr' rnalcd nr
Od s shnr. collrrs, cult-\, culdinks !n.l overcoar. we discoveed
rhrr ro solrcextc.t cloth do rnrlie thc nr . lor you neversr! Will
so swell when he lel' for drc bigcity.

The subject ol rhe lllk wrs. oi coose, rhe _qlidin_q expedmen$
of the pNi rwo ycus rl Kitty llawk.65 Bul Wrighr also discussed
solring, which was stillnor qulre trndersrood:

I Rler to sdding nighr. by qhich the d€hinc is Dcnn.ncnrl]
su{rined in theanby lhe srme metss rhararo enploycd by soding
birds. whar susrains rhenr k nor dehnircly known- thou8h n i\
dlfron cenrin rhd ir is a risin! cunc olrir Bur whdhcr ir is
rking curcnr or sonethin! elsd. it is $ well .ble to suppon r
dying machine as a bnd...InBlidingexpeinen( n is known rMt
rh. dunriotr of rh. fiiahr k Brearly prolon8ed. ilr srrong wind
blows up rhe lacc ofrhc hill parallcl !o irs surfac..

Updralls would help then achieve sone ne^ure olsushined flighr
and trolong then linre in the an lo better undeslmd the principles
ol rnincial fli_qhr. The ralk furlherdesfibed the re$ons forsoarins
llighr and rhe process how ro achieve ir. Aboui 55 membes and
guesrs were preseor atrhe 18 septenber l90l speci l meeling oi
rhe S@iely. The preparuIions for the talk on rhcir sliding expcri-
nrenrs and rhe resulring conmenu fron rhe enginees before a']d
arter the nreering werc a rumins point in rhe careerdevelopnenr oi
the Wri-qhc. They dccided now to approach the subject systenrali-
crlly, as engineed.

Clid€r Flying Expe rnents in 19021903
In the months thdr followed. the wrighrs checked lnd rcchecked

their own daia, but they rlso verified data fronr other .ese!rche$.
They builr ihemselves a wind tunnelto restevery parl oflheir ma
chine wilh asimple. well-rhough{ rhrough ser ofscales. All oltheir
findings were incorponled into rhe I 902 glider design, which-wilh
rhe added ve.rical surf.ce or rail now beconrins a movrble rudde.
and by coupline rhe rud<ler de flec tion wirh rhe wing warpinS had
a *orkins thee-rxis conrrol systen.s Tlis new machine weighed
102 lb. had a wingspa! of32 fi, and a wins area or305 ff, a si-q-

nificanrstep upfrcm the l900gliderwith a 17-fr wingspanand the
l90l -qlider wnh r22-ft wing span.

Success crme in Ocrober 1902 when rhey nrde a soadng night
ol26 s in duration. cove.ing a distance of 622.5 ti. Wilbur w.ote
proudly ro his sisreFT rhat lhey'rnade the longest dhtance slidcs.
had the longesi rime in rhe air rhe sm"llest ansle oidescent. and all
of rhis in rhe highesi windJ (-30 niles per hour) (Fig. l8). This

eliderwithnsnowiunctioningcontrolmech nism&camethebdsis

The rehrive abiliry oi rhe early Chlnute and wright glideB ro
soa. is indicated in Fig. l9 showingrhe sinkspeed and the velociry
ot the ancruft. As we know. liit is rhe force peaendicul4 o! at
i8hi angles ro rhe dnecrion of rhe lidoq and "drag is rhe force
pardllei to the dn€ction ot the annow The designer of dn ancr li
usually is i'neresled in maxi'nizins lifi aod mininizins drag. Abovc
$e speed desien nn8e, the drag will become exce$ile. and the
gliding mgle will sufier6e The 1896 Chanukrype and the 1902
wrighr glider exhibit a similar sirking speed of abour 5 fi^. even
rhough rhe wrishrs crl.ul red rhe lin ro dftg o. Sl idins rurio (L/D)
orrhclrsLidcr ds 7 ro I (Rcf.70). The graph shows th the Chanure
rvpe ellder wirh irs nlri,nu 

' 
lin ro dde io of alnon 5. lnd

n sinlin! r|.cd 01 5li/s. $rs cnpxbl. ol sor.ini rnder the right
wc h.r rfd 10rr n .oid rn \. s hilc rh. \\ rilht l90l !lidcr. $irh
iN rr\irurlllrr,il.rifurlo,irrl i,\r6.*$rsreplifler T!pur
lhi\.onrprri:o rhrn inrf x rno(l.rx tr^|..ttr.. 1\o \0lL.lno$n
lnn! gliLiJr\ ol \inilrL tul.rfrm.r re irl.hde . nI lf\! rsNrl
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Fi& 18 2 (ktobrr 1902: Wri ght glider soarinC froh norlh slope of B ig
Hill. Frcm at lare Chanute Paps.s, Libdry ol ConeEs, w$hlnstoh,
DC (dirital lil€ sc0069rr).

verocrty (fl/s6)

Flg 19 Perfomance dara comparien of the 1396 Cha.ure-type il)
und rhe 1902 wrlghl (r) gfider, .ompared wilh th€ 1970s Rogallo
(O) and Quicl$ilv€. (o) h{s-slid4s. D!1. c.lcnlatlon by Alblon H.

rario Rosallo (maxinum liir to drag rario of5) and rhe riSid wing
Quicksilver(maximu'n lifr to drag Erio of 7). Borh hang glideB were
flown in rhe 1970s. Borh machines cleady demonsrrated soaring
night giving c.edence to the cldn lhrr the Chanure rype ol 1896

The wrighn spenr most ol 1903 designing, buildin8 lnd evrl
uating lhe poweAlanl, the engine and the propeuer, lor lheir nexr
design, the powered _Flyei o! rhe whopp€r flying machine as

they called ir. Ba.k in Kiny Hawk. rhey conrinued ro polish rheir
flyingskilh by glidingandsoaringrhcoldnachinc(i.e..rhc 1902

slider) and consranrly nrking llrerarions causing ir ro respond ro
conlrol nruch morc quickly and to do things wilh enlire safcty."ri
They llso betie€d rhen rnnes in dre air by soaring lor more nra
one ninute md ilying shoner dishnce. We re now lble lo re-
nrxii trrcricrlly srnrionuy in lhc air rb.n r sunlblc {ind bL(Ns
u! r Sood nope. This is lnnerl'i 3 tunn* exltrine Grr "er ol
1trclj_ unrblelorccomplish Theseholering(orslnlionnq o\r.thc
ldNtr $rrirg flillrrs \.r.It1irvctl \h.n thc !.cJ ol nr. xir.,rt

t
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wn\.q!rl lo rhc sF.d ol lhe wi d. Ot I Ocbbcr. \\rlbur Wrighl
rlrc 10 Chnnurerr rlrxr .'Wc dkl nnn. pruclicnlg rl lox ng rnd
lound ir elsierihdn wc qpccted. Once we succeeded rtr NnD,n,ns
xlmosrinones|oi ror26l secondslnd li illy landed litiy leer fton
rhe si!nitrg poinr. Wirh r lirrle more pracricc I drink we.rn sorro
rhe nonh slope oi Big Hill whcncvc. rhe wind hrs r lelocity of 9

All ol rhc ensineering and nyinB skills c@c ro ftunion when
rlc Wrishts succeeded il Ecttjns thcn Flyei .;bohe. On l7 Dc-
cenber 1903. the list sustained. contolled. powered fljghts becante

rcalir)- nr*ins the nrn Ilighr nrade by man under anillcial Powet.

Whar Next?

A rwo-day aeronaurical congrcss was held dunng rhe world s

FrninSr. Louis. Missouri. in Ocrober 190,1. Pape6were prcscnted

by severalresedchers. but rhere wds ulso a kite flyinsconrest. dnd

b!lloon and ilying dachine compctitions. To compete for one ofrhe
prizesforhervier than-airmachines,AveryandChanutebuiltanew
glider. blsed on rhe 1896 design. As there was no hill tbr takeoff. !
llunchine dcvice was desigred wherc Averv sranding on a trclley
dndholdingrheglider,wrspulledalotibya lo-hPnoror,ir sinrildto
whar is known !s d winch launch in roday s solring com unity.rLAr
a heiehr olabout 30 ii (rhe lengrh olrhe rope). hc rclcased (Fi8.20),
ur ri es rrtempring rums and then glidins back to ernh. coveri'rg
disrances oiup ro 300 350 ri. The.ope wds l.rerexrend.d to more
rhd 100 ft, lllowins higherrmd longer fliBhts.

The ncxr Inremarional Aerotraulical consress inthe Unired States

w$ held in Ocrober I90? in New York Cny.rs AD impresive shte
ofa€ro'minded peotle presented pape6. including seve.al on soa.
ing flight. Thc possibihy of aeroplanc flighl wirhour moror wls
discu$cdby Elids E. Ries whohadbtcn erperinenring tosard this
end. Chanure\ plperon Soains Fligha was reld on rhe nrst dly
as well. The nexl d!y. John J. Monlgomery's paper"Principles In
volved in lhe Fomarion of Wing Sudaces and rhe Phenonenon ol
Soarina '6 was rerd, followed by a prper by Isoel LaNaster o.
''ObseNrtions and Tests of Madelous Sofitg Powet of Birds in

Because powered mrchines were siSnilicanlly oo.e complex,
would'be pilots came btk ro rhe simPler sPod ol glidin8. It al
dost seemed thrt rhe philosophy of the School ol Lilienlhrl-
nMde a comeback: You will bc r beuer pilor if you m.ster rhe

!nofsliding andsoarine in a mororles aircrafl. And Even when
nrn produces a perlecr flying nachine he musr dcqtrire rhe skill
ro us; it. The key ro success is ro p.rcrice. praclice, Practice 

TN

Intinrare knowledge of the air and i(s cuirenls, lhe *orkings of
the conrrols of the crali, $e ability ro reacl corecrly. all of this

liig, l:0 \lilliim Ar$y porlorning r ein.h l.unch *ilh tht Chrnulc
glid.rrrtheSt.l-s{is$orldst iiO.lobcrl90J.l.oht(rdtu.(ra,rr.
toprrr.l,ibiirl ol Consrts, \\$hington.D( -

TECHNJCAL SOABlNG

urs r.quircd ro nrn\rcr n s idq rDd the nuc comdicrrLd. r\cr.d
Tne t\ r\nan asa.ntt li,t A?r,rdrri(r hrd crllcd lnr nrone)'

prizc\ lor "gxsles nnchnres ro srimuldc intc'c\r in motDrles
fli8hr. For rhe hAr exhibirion dnd tou.nxmenr by rhe Aeronrurlc
sociery rr Moris P k Rrcc Tr ck. New York, i rhe fall ol i908.
Ch! uieestlblishcdtwosillerrrophiesforthelongcsl glidesinmy

Clider Flying in 1909

In 1908, rhe wri-qhrs nudc rheir lnst publi. powered fli8hrs in
Fnnce. aner hcviig rpplied lorprrems on rhenmachine ir scvenl
Europecn counrics. Now pilon wanred ro o*n onc of rhese n€$
fancy nrachi.esl But when the Wrighis tricd to sell their li.phnes
in Ensland in l909,rhey encounrcrcd problems.The French nratu
lacturer Leon Bolle could nor supply engines on a timely basis.

Their British parenr w s rccepred in April 1909 (Rel.79). One

moDrh hter. O ille, wilbur. !nd Katha.ine Wrighr wenr ro London.
In p.iure discu$ions thcy strongly r€cohdended io al leasl rwo lu-
rure custonrers tharrhcy should lerm rhe blsicsofflighr in aslider,
which would include thenrhree axis conrrol and a sear. while w.it
ing lbr their powered nrachirre to bc delilered The Short Brcthets
boilr ar Iean oneglidc!. rhc one tbrCharles S. Rolls.r'r whilcT. W K.
Clarke bullt ! slider lor Ted Se.righl and hh prftnerAlec Ogil!ie.
Thedrr$ings oirhe new Brirish parenr. but.lso iron a recent adiclc
in L A?.r,p/ii./e, wc.e used rs guidelines lo mlke thc Elidcrrs sinilrr
rothcbismnchineaspossibleri especiallywnhth€contolsandrhc
serr (Fig. 2l). O-qilvie madc some sood glides {FiB. 22) in thc lall
of 1909 {Rei 62).

The geneElpublic wrs, ng.in. lwakening to the tucr rhit nlAn

could fly. O.e coold purchlse a Slidcr for $100. or build one by
themselles, and enjoy ftc scns ion ol lighr. Pllns lor lhe nuch
sifrpler Chanute iype biphne slider wirh contiol by *tisht shitr-
in-q and no concems ibour litigations. wcrc wid€ly disfibuted in
nDsazines.newspape6andhoklers. Nluyenrlya!i!liotPionccB
buix thenselles a glidc., using eirher rhe wdgh$ drce dx is control
slnen or rhe weiShr shiliins .onrrcl or some va.iarion b€tween rhe

Flying, eirher poweed or motorle$, wrs exciring.nd was dis

cu$cd in scientilic as well as l]opular mrsuines. The soaring or

t/-L ('+/

Fis.21 Al.c oeilvi€ t@k thc wrish t's rdvice a nd had a slid€. built.
wn 1 Btoth.r Paper.lbm Libmry of Congres, wshinglon. DC (dia-

it l 6le l9o9 ogilvie fi!),

Iria.2l T. \l- k. cllrl. buill lh! $right-tlpo clider l.r  lcc ogilliL
rnd llI'. Scrrighl. Notc thr s!rpitts ottic$ingr l{r h$in x lurn ind th!
lrtrn.hing d$icc in thc br.kAround. fI-rCHT (l,oDdor).24 ScPromI.r

t

l
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\xilin-q lli!hL ol ccnrin hrierie\ ol hr-!c bids trN nill .ol lhor
u. l.-. 1\L Lr'.J L r' Llit)r llr'tr_cr"s.rrr

lr'r. lH...i,r1{1' ' . ll \! '1 .() r.rI
r|;)\.1!cs or rieir. unll mi -!. "ltrgs 

li nny dcsired dtrecrion.
how could rhcy.irclc. ri\e, rdvnn.e. rerunr lnd rcn in !loli lbr
hours $irhour ! b.!tol(hc $irg nr wn sol 6lo:0f)ilc\Nr
houil lhet nppelr 10 obhi,r ltom *nrd done rll lhe.ecessdry
e cr8y. cvcn Lo ndvnncrng de rglinst rhxt wnrd. lr closnrg. he

srir.s: It is hoF.d. rheElitre... lii) lliIorl will cry 
'he 

con-
Iunrlr'. .rnLf c rN1{ r- " .' b c 

'"nr.r'. 
ir|)rrr, -

ered ccononries oi nlorive lowcr itr irvor$1. locrliries oi risire

Fi& 23 OnilleWrighls@rinAirslmngsinds*ithsplrlalorsl@kina
ar rb€ l9l I slider Fbm tvr?ir trorr.r PaP.^ Libnry or congBs.
Washinsron, DC (disil,l filc LC-DIG-0O703),

Glider l-lying in l9l1
Trlk\ lbour s.ari.g Lke the birds conli ud ONillc Wright an-

nounc.d lhar lhey desi-sned r ncw mfthrne lo rchiele rl'is. Thc
buzzrd is .ble lo gl e qilhour usinB his sings. he srid lo nem
bers ol rhe Aelo club ol sr. Louis.lr "we are rryirg to make r
m chine qhich will lpproxinalc Ihrl. In olher words- we hdvc rc-
rumc.l ro ouroigindlexperi enrs in Sliding.-ln o.rober l9l l. he.
several frmily menbeN, an(t British racine pilol ud lriend Alec
Ogilvie wctrt ro Kiuy lfuwk ro experiJnent wiih this ncw soaring
wing" glider Innially lhcrc wcrc r lew mishrPs. bui no one was
seriously injured. Durin-q rhe next two wccks. the sli(ler wrs con
n irly edesiened. soon ir was conligued ahnosr liLc onc oi the
newer Europeln ancraft. O.igin ly, Wrighl slrled lhal rhe goal ol
the alidc. ilyin{ experihenrs wrs to lnrprovc thc nrechuicrl sfr
biliry. rnd rotcst sonre new ideas wlich co lEst b. cxpe.imenled
eirh on d glider !,nrcr rhrn x power driven aer.flalc. sJ In thc
end. conrrcl of rhe -qlider {or wns it now a s.ihl.ne?) was much
ioprovcd, it showed hrgher performa.cc and wrs rehtilely slible
in tre air N1!ry good glidrng ud ludn- fligha wcrc nrade,.ul-
minrring in O ille wlight\ 9 min 45 s sorins lli-!hr (Fi-q 2l) or

Trblc I re.hnic.l conpr.i\on olltu ca.li.sl sotina planes

1896chmtrrc' t9n: wrighlh r91l wnghr'

t.8

105 ft: - :100 ir:

l/l,1ro l/r0 l/20(])

2t i: 155 ftr

cridins FLilhrl a.^,x{r,.dnM!,r. 1397.
rMcF{LnJ.M.w, Thetupesorw
wngh !,trc6 lnd orh( P!p.$ or ochve chrnutr'

.wrishr.o,_odoer rer rDi4l i

1A* tgo2 1911

li!,2'l Size and shspr.omparisoh: lop vie{ olttre 1896 Ch,nul.-tyPtand lhc 1902 and l91l Wrighl elid€rs-
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Loolingarrhel,hotosollhegli.ler,ore.rnscethedesignchanees
lowlrd making lhe ndchine nrort ($le and controlltblc. So, one

asks. was iirelilyanautonaric subilizcrrhcy wet lookingfor? o.
was thc goal lo lind a morc strble rnd co iiollable design lor the

nctun $hich could rhen be ircorporrted inro iheir rcxt powered

rirphne ronrdkc il sell belierl
A lew weeks later, Onille Wrighl wrole to J. A. Hering! .ll

is possible lo use lhe power ol lhe upward lrend ol an dnd thus

dispeise wirh all lnilicial powei A better knowledge of rhese ft
curenrs, so rhar one could keep rhe ,nachin€ consranrly in the rising
rrends. would€nable one to rem!in rloii wilhoul powernuch longer
lhm has yet becn done."N6

The 15 yea6, bel*ee! 1896 rnd l9ll, brought sisnincanr im
prclenenls in the design of a successful aircruft. This develoP

nenr is documentcd in lrig. 24, showine rhc rop views of rhe 1896

Chanute'rype, theWight 1902 (Rei 87) and l9ll gliders (Ret 88),

and Table I sives rhe rechnical speciric ions lor these rhreeearliesr
soaring dachines in a codPadon.

Conclusions
l) The rechnology and pr ctice olsoarils fli8hr nd rhe emula-

rion oithe fean of rhe bilds h$ been demonstrated and hds b€come

a lacr dulins the p^r cenrury. As with every neld of tcchnologi
cnl nchievenrent, lhe evolulion of Powc.less ltying is ! continuing

2)Contemponry lireraturc and photos indicale thar willian Av
e'l aid Augustus M@re Heting. assciares ol Octave chdnure,
weE airbode lnd ext€nding olherwise shode. gliding flighls lo
soarin8 flishrs oi.jusr over l0s in SePtenber 1896. Possible, bur not
proven conclusively, was Hering\ 48 s soaring flighr in October
tSah For rher, eveo \e,ond oi prolonCed n lht gdve e(rm rim"
ro leam about rhe mecbanics of fli8hr and lhe art of flying- The
fist slider nying expe.imenrs by the wrisht Brotheis, Prior to De-
cenber 1901. qere a corlinuation of rhis evolution Proce$ They
succeededlosrrerchrheirflying time to more rhan one minute wirh!
norc Danageable glide!, which €nabled conlrolled rums The exrra

flyingrime helped rhen leam how ro fly rhe planes ihey designed

3) Tle WrighB continued then research, inproling their aircruft
de. r8n ror bc er {dbrl ) Jnd \onrrol. Ar pln ol rher e\perrmenl
Oryille WriShtachievedrhe 9nin45 s soa.ins tlighr wnh then l9l I

4) Since then, many devices Elated ro srability and confol were

fi nt rlis.overed or introduced using glidcrs. By using motodes ctuti,
slabiliry and contrclproblcms can b€ itvesrieated situPly, uninflu-
enced by u.bulence and the etrects of Power Merhods to inproved
aercdynamic perfomance hdve been Particularly studied and ex-

plorcd wirh and on sailplanes wnh Sood resulls, especially in rhe

incease of aerodynrnic efllciency. SailPlanes continue ro be used

as a pracrical labontory roolfor lo*{peed aercdynamic reserrch

5) In addnion to its rechnological usefulness, the exPerimenters

in gliding and soaring, as early as 1896. rccosnized rhe sPoltina
anracrion of soadns nighr.
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