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l I\TRODU(l l l()N
Thetrdnsfcrolthe !.rilplarrc tcchnologt inlo the xcrcplane

in gcncful rnd lhe light lcrophnc in particular, is nol !
prophccyr il hds slrftcd !hc.dy.

In rbout hrll a ccntur]. lrom the l0\ 1o lhc li0\. lhe lighl
rcropldne has chrngcd !ery litlle Thcrc is no substantirl
dillcrencebetwccn lhe"LLrscomc 8 Sihrire" dnd the Ccssnr
152. 112. 182. sLill in produclion (figure I ): or bclwccn lhc
"Ficouf. 415" Nnd 1h. Pipcr PA-18 "Tonrahawk" or lhe
Trylorcrdil "Nes Cub" tnd lhe Pipc. "Supc. Cub": or. sur
prisinel). be$..n thc Alir l-M 5 rnd Lhe Robii ATI- (Fig_

ure 2): neither in the geneful a.chileclure nor i. rlre pcrform
!nce. il rellr.d lo the specitic poser inslxlled

In the samc period th. srilplNne has uidcrSonc ! slrikine
delelopmenl Tr! 1o comp.re the Reihcr or lhc Weihe ol lhe
lxtc l0 s Nirh th. rcludl Nimbus I or ASw 228 (Iigure l)
Nol onl! h!s rhc besl glide rlrio more thni doubl.d rnd the
miniirum sinking sfeed improled e!e. xt x ling lo.ding
almost thrcc rinres xs high, bul the cros counlrl perlonn-
aice has increlsed to incomparable l.v.ls.

2. T'HE HI(;HLIGHTS OF
SA I LPLAN F, DEVEI-OPMENT

HoN sds !hi\ improvcmenl in perlo naicc possiblcl TBo
brsic innovations arc thc naii.easons for it:

-ie{ rirloils. clpable of exlcndcd ldnrinlr llo$ in rhc

--ne$ mllcrials dnd construclion nelhods. making use of
compositc malerials (a nratrix ofePoj(t r€inlorccd by ghs\ o.
grdphitc or rraInid libers).

Although the airfoih concc.n the aerodyntmic design atd
lficconrposile m atc. ials conc€rn the structure. tn inleraclion
is clearly lhere. rhc composiles allo! thc r€dUzation ofsucfi
perlccl extcrnrl surfaces (nrirror likc snroothness, hck ol
waviness) lh.t tu11 !dvanlagc is dr.wn liom lhe nca airloils.
This is rlso benelicial 1o fuscl.ge lnd tail and to thc intersec'
lion ol the !arious pa.ls, the realiTation ol conrPler double
curvature surlaccs lor trirings becoming etsy.

{ .on t rr. 'n b( ,(( rl. ' 'n\(1 ru1'l . rrL rir
methods {rood or melal) a.d thc ncw one shows rhc dilTcr
e.c€ (ligu.e,1). The tradition.l con!1ruclion mcthods pro-
cccd l.om inside oulwrrds: lirsl \par(s) Nnd ribs !.e laid
do*n on lhe jis and then mclal or ply*ood skin is upplied
The oppositc occub wilh the conrposilcs:one n!ris ftom the

exlerior surl.ce, in conlacl ivith lhe lt ale mould (vcrl ic_
curxtcly shaped). and procccds in$rrds

Il is dillicull 1o obl{in th€ a{i'nunr possible eilcnsion oi
hnrinar llow tlpicrl of modern airfoils. with a wooden or
mclal construclion, unless .r special dcsign is adoptcd and

reny nrnhours rre spent on an artis.n\ 1yl)e ol $ork.ined
al corecling the unavoid!blc impe.fecrions of thc ouler!ur

l, .J\ l.'pp<r rhJr louo Jcr^d\ 
'JrniJ 

(n rrJ. Pr {h\: r(
achicvcd, bul rvilhin a limilcd rtnge ol lilt cocmcicnt (Cr ).
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In this case, one ol ihe bi8 advanlages ol t|csc airtoils over
those ol lhe previous scncrNlion (NACA 6 , ior instance) is

los1. i.€.: the low drag ch.rlcleristics within a wide .a.8c of
Cr xnd more of rhis if the airfoil is p.ovided witfi a fllp
(Fisure s).

The conrposite maleriais, if graphile is adoplod rs re'n
torc€mcnl, are not only very slrong but ako vcry slill Thcv
have pern1itled a considerablc increate of the *ing aspccl

raiio (A). Ifthe aerodynamic polar is approximdted wirh rhe

simple quadratic equxtion:

Co:Cu+cy'r.A.e
(whe.c CD. is ihe drrg coemcienl laking inlo accouni prolile
lnd par.silic drrgr "e" accounls lbr various types of d.ag
increase wilh Cr ). the lbllowins exp.ession is casily dc.ived
for the best L/D or glide ratio:

(!6)..,:V"At'6
which sho*s lhal increase ol A (compositcs). dccreNsc of

Cb (laminar airlbils). "€'closc to ono (low inlerterence
drag, smaU varialio. of pronlc drds wilh CL) hrve made it
possible to achievc a bcst slide ratio lpproaching and evcn
attain;ns 60 (l isu.e 6).

Tlris is more or less the rcluxl situationl the highcsl pcr
fo.mance gliders ft3lu.e large span, hi8h aspccl rNtio, a

flapped wing and a slruclurc madc of composil€ nrale.iah.
Ofcourse. they arc vcry expensive: perfornance has a price.

Pros.ess is still possible in lwo main directionsr (i) variablc
seomctry; (ii) boun&ry layer control. Both possibil;ties dre
being exploired already.

3. THE MOTORCI,IDER
The 

'notorslider 
or "povered sailplane" is a'r old idcx but

unl\ i, rl,cearlv00.drd produc nlul\mJll'cri(" rrr Ihc
ha,i. rdcrbehrnd rhc mororrl,dcri'Lol'Jvc,, glide .:prbl<
oi launching ilsell. Two addiiiontl advantages conrc wi(h ir
howcver: the oullanding can be avoided 

^nd 
the l'lving line

can bc xs long as wanted cven in still xir. as needcd for train
ing nurrc.c'. \ lprcJ' I\( gl,der ru(d\ , ^trol.n( $rr" ir.
orio.. a r<rrievrne crr rnd rirircr si l ,r. dti\ (r' r1e rr Jrurd-

iidcr can do wirhout all rhis.
It we look !1 the actual production ol mororgUdea we
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clcarly see lwo lincs ofdevelopmeni:
( I) a motorplane with soa.ing capabilily;
(2) a sailplene with molor flying capibility, or. to be

shorter, thc "molo.plane with sails" and the "sailplanc with

The lirsl lype is asood aeroplane with ralher linired soar
ins capability (e g.: SF 25. Sr-,28. c-109, Dimona, Taifun,
HB 2l and 21, etc.) (Figure 7 atrd 8).

The second lypc isa h igh performancc sailplane wilh limit
cd moior'flying perfornance (e g: PIK 20E. DC-400. Janus
CM, Nimbus lM, ASW-22 B!. ASH,25, e1c.) (r'isure 9).

rigu.6. qs.t[ 228. Highet perrornan(e \rihtan( in production,
tl ine \pan 25n,
Wn'q lsp€ct rrtio 38.1
Max totll B€ight ?50 tq

Min. sinking specd 0.44 
'n/sStrllinp sD€€d ?5 kn/lr

Max. speed 280 kn/h

Figue 9. DC-.100

.4 ,6 8 1.0
sEcl M LtFi ccEFFta tElll
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ligur€ 7. CROB C-109
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labl.s I and II shos thc main .ha.lcle.istics ol thc betier
known existing motorglidcrs ol borh types

lle l . (1J. r,e l^neo .bo\( rLfl(rr. c,onC,on,i.(
brtr..n e ,'n. o. . rJ.nt ne ^f FrtJr n' 'n\r' 'n 

n c i J.r
priorily is given !o good acrcphnc characlerinics. in thc
olher case lo good sailplane performanc..

In lncl, to combinc good perlbrmrncc wilh cngine{n and
cnSine-oJIis a mosl chrllc.ging engincering pi()blcm

A vc.y recenl.ealizalion, however,lhe Slemmc S.I0..ep-
resenls forthc lirst time lhc combination o1 a good acropla.e
with a good srilpl{nc. as Figr.es l0 to r3 clearl} show 'thc
S.l0 mighl be the iorcrunner ol I new linc of development

Bolh lypes ol rnotorglidc.s, ol course, comply vith the
OSTIV/FAI specific.tlions (Tablc lIl) Bolh cnler rhc no,
to.glide. compctitions, ol which thc "Lu.opean Molorglidcr
ChampionshipJ'is rhc fiiehesr in rank so far.

Table lll. FAI OSllv spc.ifielions for liguru I0.5t<nrmc Slll

LIt4EACN 2000

STEEL TUBI S]RUCTI]FI

ri'jur' I I \r+mme slrl porer \)(€m

rigurc,2.St.nncSl0propcllcr.rtc ded fiAuru Il.Sremmesl0nropsllrrr.tr..ted



llere thc olorglider is strictly considc.cd rs a "scll
l.unching s!ilpl.tne." CoJnpetins motorglidcrs a.c divided
inloseve.rlchsses. 1n thc sFcd tasks over r profixcd course,
thc compelitor who hrs uscd thc cnginc even lor a vcr] short
tinc diler c sing lhc slx.t linc. is given zero specd poinls
rnd r rcduccd numbcroidistance poinls.

'Ihis type olcompeLition; rcally d Gliding Chdmpionship
$he.c lhc to\!pl.nes rre rcphced by thcsell-lau chingcapa-
bilily ol the glidcrs. Ir is therclore perlec!l) correc! 1l'at these
Chdmpionships come under lhe jurisdiclion ol FAI'(llvV.
The) secm to be successl ul lnd cerrdinlt ninuhle the devel'
opnrenl o1 "\el1-ldunching sailpl.tnes."

Il is Ncll k o*n, Ioseler, rhrl moiorsliders ol the nnt
l)pc !re cure.tly used lor nrolor llyirg and lor iravclling.
just as liglt aerofhnes This use hxs rolhilg to do wilh glid
ing but. il$c brcldcn our lields of vision. it shoivs vcrr prom
ising possibilitics ix thc futurc dcvclopmcnt ol light avirlion

1n lrct,lhc light !cmphnc dcsigncd .s. molorglider ollbrs
thc folknving !dvrnlagcs o!cr lhc curenl light reroplane:

l) smxllcr luclconsumprion rl coDrparrble speed\:
2) incrc.sed rNngc ior lhe srmc quantn! ol luel
l) possibililr' 10 oFc.rle on snrlrll rirsfipsi
4) lower risk i outlrndiig.

whe.ers, poinls I aid 4 reed not bc cxplaincd ro glider
pilots. \ome numenuld!mpl.s bctlcr illuslrrle |)oinl\ ! rnd

tigure. l:l and l5 I { l. . I l'te'l 'ucl ." .r 
'1- 

i",
per hour xid ]Dr 100 km, rcspcctivcly. r$unring each lir
.rxft nr bc IllinS rt (!,.i))r,,",: E,,,.,. Thc propeller elliciency
hds bccn ds$rmcd Lo bc 0.7 lor the lighL aeroph.es.0.55 ld
thc nrotorglideb. lsl l)pc.0.50 lir the nblorglidcrs, 2nd
tlpc.0.60lor the S.10.

'Ihe bcnelll oJ rl1,ii.itg a:0.1on thc l.iiun tnd DG-400
is rlso shoin. The .or r.stonding r!nges crn be eNl) evalu-
rled lio thcse dxtr, !*unring lhc lLrcl lolun)e o. weight
dpF.opri!1e to.r.h cxsc.

F gur. 16 comtarcr lhc s! e aircrdlt $uisinS rt 75'l. en
grn. ]D$cr. A propeller eril.ie.cl r:0.1 wrs lssumed in tlis
crsc tu rll rircrrll. A ditltr.nl vrluc olr] would simpl) shiJl
rhc poinls ve.lictll! in frcl)orlion.

These llgures nc.d no commerr. the advrnldge ol nrnorg
lideb bei g very.vid.nt.

Ir \hould b. notcd rhrL lhc c.lculrtiofs hdvc bccn mrdc
under the rsunrp(ion thrl efgiies un b. opcrttcd in r widc
fu.ge oi powcr rrline. kccPing the spccilic iucl co.sumplio
coislrnt No{, (hirii xptnrxim!lcl) Lruc lor d 4's1loke fn
ton engire. bur fot !r rll lor lhc I slroke engin.

Therclore. io. thc n orglide. ol thc 2nd tlpc (lhc sril
pl!ne\rirh nrolo. ) thc luelcoisumption sho$n hc.c isunrc
.'ir.. lr '.la h n.,r rJ \('u(l .n,,.'p "!chi€\able unng r.l stnrkc eneine.

The trol)ellcr cfiiciencl is somerhiig \ery diJlicult 1l) !s-
ses5 lxlucs Ior isohled F.ortllen xrc usually stmngly rc
duccd bccrusc o1 !he aerodr- drmic intcrlcrcncc wilh othc.
paris oi the ri.cralt A rcduclion gcar mrr bc highl) beneli
cirl, lo. noi\e r.ductior purposes rs *cll.

4. A NE\\' l l PI! OI CONTPETITON T() Slllutil-,{l E
DEVEI,OPMEN'I'

oft.n thc sporting conpelition stinulalcs lcchnicll devel
otmeil Ir is so in nrant sporls, cstcciallr whcn a machinc is

involvcd (motor ca. rxcingi molorclclc, bicyclc. molorboat
racingisailing, gl,ding, cic )

Thc delelopnienl ol sailpl! es has cerkinly bcen slrongly
orienled bv rhe glidinr chamnionships, more r.d nore b.rsed

Figuic 15. \lin.fu€l ronsunption p.r 100 kn'.

The aclurl Moto.glider Chxrnpioiships dre suilxblc to
s(imulrte lhe "scll lxunching sailIlnie," bu1 will nclcr cn
couragc the de\elopmcnL ol a light xcrophne sith lowe.luel
consunrflio. .nd, therelbre. Io\rcr opcrrting costs

For Lhis s.kc. in the author's opinion. r ncw t\pc ol conrpe-

One m.y thirkof!je'orsele.rlconlestdrys. On crch ol
then ! speed trsk is givcn ovcfu p.elired coursc (.n "out and
relun'," a rriangle or elsc): much like l gliding ch.mpbn

H.rc, hosever, the compcting pilot 'nrl usc lhc enginc,
$henclcr hc cstinuies !h!1 lhc purc solring perlir ancc
$ould producc loo b! an rverlrgc spccd.

Poi.1! P should be ailarded. therefore. .s a lunctioi oI
both speed aid lucl consumption. Ibr insrance:

l0lxr\ 1...( I F r...)

V:average sl)eed dchieved,
V^,".:bcsl avcrage speed schi€ved.
F:fuel comsumption.
F,r",: max. I uel comsumpl ior.

hof.rattt zt ara.!t.

Figure 14. !n.l co snnrDtion p€r hour,
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Figure l6- !ucl$Dsunlption pcr 100 kn,

In lhc aurhois opinion, this lypc olcompclition in. sum
cicntl) long term of timc would producc scvffll positile ef

(l ) lhedcvclopmenl olla8ht reroplanes of bcrtc.0.rlorm
ance rnd lower c'pc.aling cosls would bc sli ruhlcd.

(2) A bctter undcrsla dins ofthe rir moliurs in tho rrmo-
sphcre sould be acquircd by lhe rcroplane pilot

(l) Clider pilots and acroplanc r'ilots eould comc cb$r

(4) I rom the cducalionAl siandpoinl, the 'cnergy srving"
mentalily *ould be promotod and cnhanced.

Ifcnmparcd with glid ing cham pionshiF, thii lypc olcom
petition would bc 

'nuch 
casier lo run as il would rcquire N

ruch sinpler orguizalion (no towplanes, no grid, o start
line) and *ould b€ much less rcsr.ained by the v€ather.
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