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WHY NOT GLIDING A LONC TIME AGO?
In lhe \F,ory oI r,r hlolugr.dlJcv.loFm.rr .omc rn\ ! n

lions, such as the glidcr, appcar only aftcr a long delay *ith
rcspc.t to thcir t.chnic.l fr.asibility.

Thcmodrrn high p. ornr.)nccsaiiplancincorporatcscon'
stru.tion mr-'thods and nlrtr.irls ,rvailable only in re.ent
timcs: synthctic rcsins (!poxy, .crylic) and fibere (glass,
qraphito, ardmali. polya,nn1.9, mclal alloys, clastomcrs,
ct.. It atuircs a rath.r sophistl..t!.d tcchnology.

VALUME XV. NA. 1

The simplc glidd dcvlsed byOtto Lilicnthal (Figurcl) at
the end of the hst c.ntury; however, could havc b..n real-
ized in v€ry ancient tim€s, thousands of yearsbcforc Christ
lheChineseor possiblythepeoples ofthe And€an and Indut
Valley civilizations possessed the basic technology and
matc als re.llirid Probably not the Assyro-Babylonians,
blt ceftainlythe Egyptians after th€ 22nd dyn.sty.

Whcrc suitablc mat.rials w.re not availablc, hiSh strength
wood could hav. Dccn rcplaccd by bamboo slalks, cotton
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FIGIJRE 1

labric by linen (Egypt) orsilk (Chjna) mctal fitlingsand joiit
by sinew and l@thcr string fast.nings, t€nsion wircs by

ln clo$r historical timcs, a tihple ,a ilplanc nadc of wood
was within thc t.chnicalcapability of our ancestors. Lanr;
natcd wood and pllvood s'cr. not availablc, but a bra..d
wing struclure with teo indcpcnd.nt spars, capabl. ofcar
rying the bending, shear and torsion loads al rhe same timL',
s'as f.asiblc. Thc wcll devck p.d bow t€chnology could
havc bccn casily appljcd to a landing skid. Woodcn rcds
madc ofleeds and hardwood, if not m.tal pins could have
becn rsed fo. .ontrol syst.ms. $mc linds of dopc s.rc
known to ancicnt Creks and Roma ns; .erta inly shcllac was

llardlythcmost.IIicjcniasa liEhl-i!(:ighlstru.ture,su.h
a hypothctical glid.r would havcrcauircd a wing spar and
a sp..t rntio.orrcla l.d to a wing loading lo{ cnough to alloi!
launc|lng. Thc .quivalcnt of a 'burtcc-laun.hin8" could
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probably have bccn rcalized at tlose times on thc basis of
well developed military tcnsion or Lorsion-catapults or
onagers and nangoncls or (in mcdicv.l timet trebu.hcis
(Figurs 2,3,4). (Rer. 1,2)

It is ccrtain that the ancicrt l<onans, who simply im,
proved different typcs of.at.pulrs invcnrcd tong befoie by
Pcreians, Phocni.ians, CarthaS inians and crccks, wcrcablL.
lo laun.h alrows, plaote.hnical missjlcs and stoncs at a

distaneof hoft: ihan.100 m (Bibl.1). This mcans that th.ir
laun.hing devi.cs Nlyc ablc to.onler an inilial spccd of.t

'.=1t €-'tiix\e"st = -an ./"'
to the proje.lih iaunch.d at a 45 dcgrcc olcvati{)n.

Although stones \'!ighifE 10 ialcnts (260 kB.) w..cusL{
againstthcRomansdrringrh.si.6colSyracusc 213 B.C.
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ac.ording to PhrLar.h, stonc wli8hts (W) of3 to 26 k6 {onc

talcnt) were probably in nornal us. Thc eneiEy sturage

requircd w.rs, thcr.bre:

\,^.,=roo ' w-eoo t,r sutlo tgtn
2ll

For a Slidcr all uP wci8ht W 20t) Lrr 300 kg ,nJ initial

vel()ciiy v" = 15 m/s Lhe energy rcquned, xegll'.tnrg kxs.s,

l\!-t L i w=zluo tu :un t 5'n'

well hithin thc te.hnical capability ofthoe. timcs
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Thc probl(F oI r.lcasing this cncrgy with a comnrtable
acccl.ration Auingthc tak.{ff run ivasalso $ithin rca.h of
ourcollcagucs, thc.ngin.cre of those old times.

What in an.ient times preventcd thc.ealization ofgliding
flight, thercforq is not thc te.hnological.apabililv to build
thc machinc, {hich cxist.d, but rather the lack oI undcr
standing ofthose mod basic notbns ofmcchann's and acro
dynami.s that now each of us could sumhanzc nr a fcw
writt.n lincs, or thorcughly cxplain in a.ouplc ofhou$.

"lt is a.u.ior1s fa.t,but true, that han'sa6e-lonE obscna-
tion ofbirds in flight impded, rather than a..cl.r.tcd thc
development of man flight. All human attelnfis io fly on
flapping wings led only ro frustration or disastcr, for what
comcs naturally to birds is ilmost c$tainly impossiblc for
mantoduplicatcwithhisclumsyncchanlsn" (It.f. 3) and to
transferto another s.aleofmass and dinenljon.

TABLE 1

Is it not surprising, howcro, that thc onlv vrlid bi.d
flight/man-I]ight analogue, which appcars tu be in Sliding
and $aring, was not fully apfr.iscd until the tim.oI l.ilicn-

THE LIMITEDEXT'ANSION OFGLIDING WORLDWIDE
T\..onid. r iriul- ol rlF r, " rorll.) u - blo, . \"n rn

veryancicnttim.s,makcitmoresurprisingthatSlidinSnow
'.iq,o1di1n.,r! p.rd.uf.l-.{o4d.A.l Lhr'. -i-bi."
fully developed and assjmilated art and sport, irs actual
cxpansion is Iimikd and thc rateofits expansion is v.rylow
oablc l, Fig.5).

T\(;nr,r,-. ur il\,-6 rdpuFUrrlJnd -..,. ,., q.') i.
demonstraLcd by thcoutburst of hang glidingabout30years
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ago wher! we may ay, the Lilienthal's machine was revived.
Lel us not forget, howcvcr, that thc safe acrodynamic chaF
aclcdstics ofthcRotallo wing was probably a dctcrmining
factor.The suc.€ssand rapiddevelopmcnlof hang gliding is
duc to many faciors:

- the possibility of ind ividual activity, whercas gliding
r€quires team work for Siound support;

- thc almost non-cxislent bureaucratic restraints,
- whereas giiding is heavilybudened with official rc -

the low.ost ofthe machinej and
- thc low.ost ofopcrating thcmachinc.

Of cou6., thc hang glid€r performan.e is poor wjth re-
spcct 1.) i .onvcnrional glidcr. Still, thc pilots cnjoy thcir
flying, thcir p.riormancc has rcachcd L'vcls unthinkabLc at
thcb.ginning, compctition fl ying is fair and succcssf ul as thc
hang gLidcrs, although availablc ina great varicty oftyp.s,
ar..omparablc with onc anoth.r in performancc.

In rccentyeaF thepara glider hasappearsl, dcived from
ih. slmr.ble para.hute. The gliding performance is mu.h
poor$ than thc hanggli.lcr{. Advantagcs, howcvcr, arcihc
lowcr .ost and thc .asicr ground hand ling. Thc rakr o f d cvcl
opmcnt of this n.w sport at tic prcscnt momcni is.vdr
highcr tban for hang 6lidinB

Thc .o!t ol buyin8, nrainLiining and oPcriiting lhe m.
chincisundorbtellyo.!()f th{imaii f,r.t{rsin th.d.velop
ni.rt ofa flying activity, .lth or Eh not th.onlv o.r.The.o(
componcnls arc lisr(t rn.l cornpdrud in Tablo 2.

,\ vrrysimple cost/p..formanccrclationship was rcccnily
su8g.st.'d by sta nislaw zi.nt.k (Bibl. 4): bcsr 8lide ratio, (L/
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D)_,, as ihesimplest psformance indcx, versus investment
cost. I have made an cvaluation of costs, valid for my country
and r@sonabiy approximate for EEC countries, and re-
sFictcd my considerations to Club Stadard and 15'Mets
class gliders: the op.n class glidds would requirc such an ex-
tension ofthediagram scale that the Para Sliders at thc oihs
end wolld almost disappear (Fi8rre 6).

Thehuge gapbetwen a.tualgliders and hang gliders js

impressive. Nothin8 is presenttyprodu.ed in the large area
of 10 to 34 glide ratio and 10 to 55 thosand DM hvestment

WHATCAN BE DONE FOI{THE EXPANSION
OFGLIDING

Several considcrations have induced the lnternational
GlidinS Commission to attmpi the introdu.tion of a ncw
one desiSn 8lide. class, the "World Class." Ihe develop-
mentof a low ostSliderwith a reasonableperfoimancchas
been sugSested bynanysin.eseveral years (Ref.5,5,7, & 9),

to meet different needs.
This glider should be suitable fo. use in clubs or by privatc

own.ls and for training. Its p.:rformance should be Sood
cnough to allow the achievcmcnt ofbadges; also Sood for
.ompetition flyin8. I ts.onsttu.tion should be simplc.nough
to allov/ manufacturcby not n.ccssarily higNy spccializcd
manufacturcrs, and possibly also by individuals starting
from kits.lr jsfeltallog.Lhe.ihatsu.h a glide.wouldhclpth.
introduction ofgliding in countrics whcrcii does not a.tu
ally.xist, and ihcdcKbpmcnt ol gljding where it isa.tive

Th€ hisbry of glidinF sh(Ns lhdt .ohpetitions havc al-
ways dek'.mincd ihed!vclopmrrnL trcndsof gliding, havhg

15



TABLE 2 an inilu.n.c on almost cvcry asr.L of gliding, and club
glidingin particular.Past.\perien.c showsthathost hanu
facturcd glidcrshavcbccn d.si8ncd b the spe.ificatbns oI
lhc.ld.{* fluan rn Wuld ',lJ lg, | 'T! onlh p .

The "Woild ClasJ'thcrcforc, ivould notonly givcthcpo!
sibilityto hold singlctype .hampbnshi ps, where allpibts
lly the samcglidcr, bul would alsobring thc very bcncfi.ial
effect ot making available a numbcroflow<ost glidcrs for
club use, thereby promotinS thc expansion otglidjnS

Thc "World ClasJ' glider would,lhus, patially fill the gap
bctwccn actual glidcrs and hang gliders, thcglidc ratio prc-
sumably rangintfrom 30to 35and theinvesthenlcost from
30,0011to 50,000 DM (Figurcs 10,11).

The low.J part ofthcgap (glidc ratio around 20 and cost
around 20,000 DM) would still remain open. Ther€ .ould be
a chan.e forhanggliding, sfiving for bcttcr performance:a
diffi.ult taslghowever. Or therecould besomeothcrkind of
simple glider.

The "World Class" Blider, desiSncd a.cording to tehnical
spccifications which havc bNn alrcadyagrced upon within
IGC, will probably be considembly smaller and lighter than
aciual Club and Standard Class gljders. Lower sizc and
weight arc important factois in reducing thc operaling costs,
as fai as storage and launching are concerned.
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A.tu,rl llidcrs Njth n flvin8 *1.iEht .i nr(r. rt'.rr 3.i0 and
up to 750 kg. rcquir. po\Ler{ul k)$ pldncs or $rn.hca. ,{
"Workl CLrsJ'glidcr t!(:jghint for morc thrn 2;0 k8. tu:
.t!,rrcs ]L.s:i Porvcr lor lnunching:., r. oiortlftlr .ould bcnn
adc.tni 1,, r(N planc ()lrtlaun.hinBh.ans (aul! ros,buntct)
LrurchinS) ould la nvivcd or,nodcrniT.d (i light.atn'
pult?).I i'unchinS is r hindfru.c L() thccxpansn)n ofBlidin8.

Scll LrunchinE is noi ydt a "lropln,r1' solulior but.ons -
qrblc frcgr.ss hns bc.n mado iri thc last 20 y.a.s. A fcw
yea6 aE) .! wing span of l5m was .o sider(\t rm small lo
dllow an cnSinetobocanicd on boird Wcnelh;rtStandard
Class Blidcrs with 5atislnctory soll-llunching ch,r ra(tcristic$

rre in currunt production to.iaY.
'lhcfulurc will p.obably o{Lr morccffi(icnt and lcss.x-

p.'nsik s)luttuns.'I his isahothe. Prohisingdindn!n ofde
vclopmcnt, ccrtainly cffcctive f(tr thePronotiun ol sliding

No a.ttun cnvisagcd to prcmoto the exPansion olgljding
\{orld ividc shoDld drmagcor sPoil ihebasi. charu.tcri5tics
of actual Slid in& whi( h should bc Prce^'L{ a nd Pn,tc.ctd
rvith cara. Today's boautiful Sliders are thc resuli oI an

.rdvanccd tcchnology, always striving for turthcr Progrcss
Thc wholc a.tivity is a .cmarkablc and w.1l balan.ed blend
of sport, s.icN and technoloSy, rarcly found .lQwhee.
Nobody would wcr Sive up the splendid machincs of su-
perb performan.e and thc p.rmanent effort of aPPlicd rc'
sca(h so ruc.esstul in imploving thcir Pertormance Wc
enainly do not wanl to lose this mark of ProSrcss- What is
nesled is somethinS to bc addcd to the actual skucture, in
ordcr Lo.omPl.rr'thc rdn8c uf pot\ibiiiLics (' Lr\, mor{
p6ple, young peoplein particuLar, a.hanc€ lo trv 8li.lin8

ifwelook atoth.r wcil cstablishcd '1.!hni.al" sPorts (i.e.,

whcrc .r .ombination man/machinc is in omPetition) we

scc, for insLnrcc, that between the sailboad and thc yacht of
thc Anr'ric,r's CuP a fulL rangc oi inlernaiional sailboat

.lasscs.rist,manyo{thcm "one-d.si8n,"incarracing,arich
run{u r,l !ld\scs anJ lyPs ol omPctirion fill lhe sde 8aP
bciifr n tl.cso- d rnd th. Formul. t, ar' atdiffcrent lcvcls
of cost and pcrformance.

Although Sliding is a sPo.t Probably not suitable 60r

mas*s of poplc, it must be admitt(d that lhc quick and

widc dovclopmcnt ofhangglidin&and ultra liSht aviation
ingcncral, dcmonstratcs that lotsofPcoPlc lul8 for flying
filling rh4 8ap is noi likcly tobe! sp'ontand)us Pr'.css. Pasl

.\p.n.n.c!h.rs thnl.onrp.litn)nrhrv..tl!va!!dd.nnrncd
th.de\ clopnrcnl nudsol gld,ng. Clidcrs.rcd.siEnd rnd
pr u..d i!it|in ihr.la$drtinitionsissuldb_ylltr lrt(ua-
tbn,rl (;lidinS Conlrission ol FAI. This Comr)issn)n has,

th!r.l'Jr., thc p. w.. and .onscqrent r.sf()nsibjlity k) dcreF
'i,'n, irdlnrEi,\knl.',or,,nlvth.dov(l'pm'n,' i!ump'
titn)n Blidins but th. dclL.lopmcrt and crpansion ol thc
whol('glidinB comnNnity, includinglhoso who Ily for a r.c'
r.ari(,nal and sportinS .cward, not for conpctitbn, rsti-
mnl({ tobc not l('sr than 90ei ofacti\.c pilots.

An ctpansion ot glidin8 world widc, bcyond lhc ictual
mod(st limitsof 120,000 pilotsand 24,000 ijlidcrs in aboui 50

of thc 174 world countries, is also a wo(hy obj.ctivc for
*urinB the vitalair space lo ou. spon and to allow Slidin8
a craditablc $lf-rule (Rcr.l0).
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