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UNORTHODOX MODELS .  2

l i t l lc  l i reraiur"  t , l lb l ish.d on ihc suir jcct ,  aoJ l rcr ta in ly
no at tcmpl lo I 'ublrsh any concise dcsLr ipt ion ot  thc
sundry variants that havc been developed.

Pcrhaps a note oJ warning is nccessary at the outsct
Ihe exp-rrmentor may be tenpted to devote his research
to small all-balsa solid gliders, which in thcir way are
interesting and instructive, but onc must not be nisled
by the behaviour of such modcls, which in the main have
wiat approxilrates to a flat plate airfoil and very narr6w
chorcts, not ttrat this last is, in itself, neccessarily a bad
thinR. E,tual ly,  c\ I ,cr imcnts wl lh mod' ls of  too large
a si ;c arc. i r )L lo te cosl lv dnJ l imi t  thc alnour){  of
rescarch carrlcd out in a givcn tine. Probably a span
of three to four fcet is the best compromise, it was on a
model oI this size that thc writer gained much valuable
data; this machinc, the " Crowfly," is rcproduced in
plan {orm and illustrated in this Publication.

Airfoil Sections. The abscnce of the controlling
effect oJ orthodo\ tail surlaces gives lise to inmediate

TAILLBSS TYPES
problems oJ stability, and this ma]' be met, in the fiIst
instance. bv a \r'ise choice oI airfoil section. f'here are
a number oi proven sectiols lvhich have a high degree
of stability, among which are those with reflcx trailing
edges such as R.A.Ir.30, R.A.F.33 and CLAIiK Y H.
which are available as Airfoil Section Sheets Using
thesc as a basis the keen experimentcr may like to
develop his o*'n section. Givel the requisite apparatus,
there is a lot of satislaction in so dojng, otherwise it is
better to rcly on a proven scction; in any event many
of the so called " original " secttons can bc recognised as
very near relations to existing types.

Wing Form. 'I'here is a surprisingly wide rangc of
wing forms that may be adoptcd, and protagonists claim
successcs with many varied shapes. Howevcr, stabilitl'
needs lorce the conclusion that a neasure of s\.reepback
or sweepforward is essgntial. The sweptback wing lorm
has proveD thc most popular basis tor eriPerimcnts to
date. Deglee of sweepback may bc varicd within
cedain limits of, say, l5o and 30", or may be stated as a
total sweeDback equal to orle chord width, or one meaD
chord \4'idth in thclase of tapcred wings, as the effcctive
minimurn. The swecpbach can be accentuated by
5' 10" at the tips Jor apProximately l0 pcr cent. of the
span which adds considenbly to the stabilizing eficct
o1 th" tips. With these tl'Pes there seems no logical
reason to iDcrease the normal dihcdral o{ lrom one to
one ard a half inches Per loot o{ semi-span. Thc dihedral
may vaq' as in orthodox model aircmft, by underslnng
weilht or p:lrasol wing combiDation being included in
the desjgn, giving pendulun stability.

To aid stability it is desirable that the outboard
sections should bc washed out,. for an averagc aidoil
there Nill be a difil:tertce o{ 50 to 6' bet$'een the angle oI
incidence of the inboard and outboard Pa[cls. This can
be achicved by building it in or by having adiustable
ou+er nan, ls th:r t  (an bF var ied {or rxp.r imunls.  Somc
aulhor i t ies bcl i ,vc l l rat  e ( lc l in i tc rrc[ id l i !c  lnciden'e i5
prclcrable for  thesc pancl . .  Part i tu lar ly \ah,r(  anhedrdl
irosare,rsed. A.l iusi able huj l t  out ai lcrorrs arc emPIoyeJ
oi some designs, and certainly give an adcled measure of
control. Noinal lift section in the centrc, with ilcreased
reflexing oJ the trailing edge per rib spacing to,the trPs,

is the i-reans oJ obtaiDing rl'ashout on thc " Cro$'fly "

and has Proved vcry succ,issful
A t,rreien rv;ngform embodyints thc str.r i(ht centrc oI

Dressure i i  t l rc FlyrnH Plank 'emlJlo) ' in8 as i t "  num' '

Suggests, a constant chord wing withottt sweepback lt

oRRYB

TNfEREST in the
r devulopment oJ suc-
cessful Flying Wing
types in this country
has bccn accelerated by
such contests as the
Handley Page Trophy
and the prospects ol
more events {or Tailless
Nlodcl Airclaft. On the
Contincnt there has been
{or many years a
nucleus of enthusiasts
conducting research in
this bnnch of model
aeronautics, who in
their turn have been
unaware oJ Ilritish wbrh
in this sphere. Never-
thelcss in spite oI
awakening enthusiasm
there has- as yet bef,n

. Etud 8,,, hdvine o 16o. of ne. v reve. t*t o.,j ea,t.ri.( ott hardwood consrructlon, that hos o.hieved flichtt of up to tei m,n!ter.
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cannot be recommerlded, however, as little is known rn
this country of its actrlal pedormance,

At thjs point lct us rcfcr to the diagram oI Wing Plan
Forms. Some of tireso arc only suggcstions, and com-
rlents on each shapc rnay prove usoful. Reflex and
wJshout are s lo\ \  n in shaLlcd l ines.

Frc. l. Herc is the orthodox alrd most DoDula.r taillcss
.r . - r i in.  wirh !v. i l  :$.pr l r ,  k $ir{  rn,- l  \a. l r iu i  a l  Ih.  t i f .
'fhis wing form has bcen tried and Jound most efficient and
reliable, especia.lly for the newcomer to tailless models.

Frc. :1. A near semicirclc' in shape, rvith scopc {or the more
advanced designer to develop. Theoreticall)r it is fairly
cficient, the writcr has tricd this jorm cut {rom cartridge
papcr an.l trimmed it to givc (lnitc good glidcs, the results of
a largcr jot, may not tc gratiltrjng but is \iorth trying.

Frc. 3. Flerc thc wirg rs swept lorlvard lrom the roots for
part of the span, with thc stabilizing rcficx in thc trailing cdgc
ol the cenlre section ; thc in is situated ccntrall-\.. A sinilar
layout has b€en tricct in Amcrica, but litUe 'gcn ' has been
gleaned .Ls to performance, ctc. l'his is delinitely not the job

'to tackle as a " first timer.
FIG. 4. Perhaps this should come undcr the classifica.tion

of :r " Flying Fusclagc." Thc ccntre ba.v is of reflcx air{oil
section, with normal lifting surlac€s jn the lorm of stub
rvings set at.a dihedral. The expc.imenter with this {orm
should be content with short duration llights rathcr than a
high emciency pcrtonnanco. The design has somcUring in
cornmor with the IJurnclli Fllrhg \\ing, an American full-size
cralt about fhich much has been lvritten.

Frc. 5. Confidencc has 1*en placed in this pla.n {orrr, by the
writer, who is employjng it in the construction oI a powerlul
cralt with a wing span of 8 ft. The machine is ncar comple-
tion and tests will talic place shortly. ,{s ca.n be seen, thedlip
surfaces are set at a negative anglc of incidence to the main
sudaccs, the fins being locatcd at thc change ovcr. The tips
arc .!lso sct at anhedral. Many modellers lvill want to
develop lriying Urings lrom this plan form which is aero-
dynamically cllcient and looks vcri' gracclul rhen completed.

IiIG. 6. 'Ihis is ideal both acrodynamically and construc-
tionally The rvashout of the wing, scribinB a curve lon plan)
from a norm:Ll high lift section such a-s Ciarh Y. in the centre,
and ch:rnging throughout thc half span, vhen at the tips thc
section is sl'mmetrical with rellc\ trailing cdge. Rib planning
is important herc, to rnalie an cfficient translormation lrolrt
centrc to t ip sect ion.  The A.\r .J0 reproduced in th is issuc js
simila.r ;n llan, thc ditcrencc beins that the " Borf'6 iJ "
air fo i l  is  uucd throushol l t  the \v i tg t rLrxJ.

Fins.  Oncc morc thcro arc var io s schools oI  thought,
the 1in, or 1ins, can bc placecl ccntralh', abovc or bclo\,r',
or al)ovc and belo\! the \\'i1rg, at the lvingtips or a positiorl
bet\recn these extrelnes. It is cvcn onittccl altogcthel
at timcs, though *-ith cloubtlully beneiiciai results I
Fulthcr modificatiors include toed-in tiD 1lns. rvhich
can t ' .c  in l . r r ,  rd l l )  or  lonl i i lur l inal lv.  I ;u l isru,  1 ' ra"tr , , ,
lvhich is equally in an experimental stage, lcnds support
to aII these valiations, but shoulcl be iollo$.cd with a
deercc of reservation on models.

Left :Uncovercdvie| |afoGetnahdet icnbyA.Atnet,usineonodi f icat iahofthepldnformi.Fis,2.  R;ght:  A,  e,ce/ lenr shor of  -  Ctowf ly "  in f l isht  thot  shows i ts

ErccefLl l)nes to odvahtese.

'I'hc \r.riter whilst e\pcrimcnting laund thc centae fin,
when situated aboYe the \ving, to be cf6cient in the glide
aiter a tow launch. but has conc to thc conclusion that
thc \!ing tends to blankct thc iin lvhilst the moclel is
rnaLing its iaunching climb, causing a form of oscillatidn
or wallo\\ing Nhjclr often led to a " trook flight " crash.
:fhe rerred\. forind \\'as thc addition of wing tip iins which
gircs r ise to thc question, is a centre f in necessary or i I

s,  J.  . r< . j f i ( i .nr .  r r r ' i1 tur  or ,  n.  as \ . lns r i !  t r r rs.  l t  r j
liirch that should the modeller \\,ish to incorporatc
the centrc lin on a glidcr, the bcst placc is below thc
wing rvherc i t  operates in a lrecr airdow. Ihe A.Y.IO
{ol1olrs thesc I incs.

Towline Fault Fjnding. Aryooe \rith experience
of tailless t\-pes rcalises horv dilhcult it is to iudgo their
probable behaviour on .r tow launch, lrom short hand-
Iaunch llights. 'fo av()id unnecessarv breakagcs druiDg
tcsts, a iew suggcstions are ol{ered.

A loig to\{line of at ieast two hundred fcct is recorn-
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rcfter of &e ourbaod tibs t.n be .leot[ t..n.

body leads to the distdbution of
weight more evenly across the
vhole rvingspan.

Lack of latcnl stability may
be due to congenital instability
in the desigo or a fault iD the
construction. Note on each flight
whether the model breaks away
alternately, to le{t and right,
or only to one or other side.

mended, added to which a short length o{ 1/32 in sq.
rubber to act as a shoch absorber. Models up to foul
Ieet span slrould not be t lrst l lown in wjnds e\ceeding
l0 F.P.S, LarBer models up to 16F.P.S and tot  aL
all ill gusty weathe{. If the model passes its preliminary
hand-Laun;h tests, it may then be attached to the towline
at the most forward hook, that is, in advance of the nor'
mal hook a.ttachmelt. Perhaps at this point a fe.!v lvords
about the posit ion o[ +hc hooks would be l i rncly. Orr
orthodox iype gl idcrs (t lrat is rnir inplane a, ' /  tai lplan'
craft) the m'ost ef6cient position forthe to1v hooL is usually
belov' the leading cdgC ot the mainplane; tLis does not
aoolv with the i icreiscd sweepbacl i  oI a tarl lcss El idcr ' .
A i6ok rar bc f i t tcd at thjs pojnt, but i t  wrl l  be \vel l
Jorward of the best launching position. A seies oJ three
ro tuur hooks, spa' ed at pitchcs oL 3/4 in. 10 I in.,  com-
mencing aL a point appro-r imatel) l  in. jn lront ol Lhe
C.G. of the machine, should give suf6cient range to
cover to!! launches under all co[ditrons.

The C.G. should be brought lorward temporarily by
thc add i l  ion oI plasl icinc tn t  he nose, thrs help) to pre! 'nt
a model that i-hca\ t  alt .  Irom goin8 i  lo a loop l t  is
unw-ise to trust too much in any apparent appeatancc or

stabilitv Jrom a hand lauoch lt is better to have these
flrst teits with a nosc heavy machine than have " tow
loops" and "hooh flights" that genemlly end in-disaster'

The towline should bc l{epl as taut as Pojsjblc to give
the oncrator the utmost conlrol,  this is because lat(ral
stabilitv is still an unknown factor' If it is good no

harra rvill be donc. But iI it is encessive or deficient,
control is essential so that the modcl can be judiciously

releaseal. Superstability where the model oscillates from
side to side lite a lalling leaf is a comnon fault in tailless
tvpes, ancl this oJten leads to a wing tip landing; siml-
t i i lv e quick rcleasc ran often save thP rnodel lrom t l tc

coni.quirt , .s oI a sudJ"n sPin in Supcrstdbj l i t ]  is
usualli due to a large moment of inertia about the

lonsit;dinal aris, or in- other words, the lach of a normal

In the first case the design is at Jault, in the Iatter
it is inaorrectly built ; this lvill mean flnding the building
fault and putting it ight. Probable building faults
can be unequal incidence on wi gs ol incorectly set fins.

If all is w;llso Iar, a cautiors attempt may be made to
irnprove t lre gl iding anglc by l iSht.ning the no"e sl jBbtly
ot-1h. addit lonal \vei8ht added lor test ing Do this
tittle by little, noting the behaviour oI the model at each
stage. Finally the model can be tried by a {ull launch
froir the hooli position {oufld to be best on test flights.

Concluslons, To-day little is known of the tailless
lype, .slc( ial ly i [  the modcl sPhcre, lhus thcrc are
omDIc nosbjbi l i l i . -  Ior experimcnr. Maybe we sbal l  soon
see- 'Flying Wings " co,-mpeting on cqual tool ing, as
rcgards performance, lvith tle normal ving {usclage aDd
tai lplane model a ircra t1.

One great advantage oI the model flying wing is its
suitability {or tmnsport. The basic design lends itself
admirably to the split wingi and dowel method and as
therc is no tailplaDe and little or no fuselage, the room
required in the modeller's box is very small.

Apart {rom the very generous rewards awaiting the
succgssful tailless designer, this type is acclajmed as
potentially the last lvord in efficiency. Added to which
it requires a minimum oI building tine and rnaterials.

No attcmpt has been made to discuss powered tailless
flight, but petrol and diesel cngined flt'ing wings, not
{orgetting Ho$.ard Boys' rocket-p.opelled designs,
opcn up immensc possibilities for lurthc! investigation.

Full-slzePlans. As usual, full-size drawings ofthetwo
plan- appe.rr ing in this art icle are avai laLle through
'A"romodcll"r Pians Scrvice, AIlen Hous", Newarkc Si.,
Leicester, at 2/6 each post free. The wriler can recom-
mend his olvn design " Crowfly," with evely confidence;
in the hands of novice or expert aljl(e it has pe ormeaL
well. The " A.V.l0 " by Guy Borg€ has been extensively
tested by the Aeromodeller Research Staff, who are loud
in its praises.

The simble /ines of - A.v.lo ,,, a sptendid - frst-iinet," ure here dep,cred. Thkb d Morkll nodel ||ith nodifred fins: othet ra.idhts flown by a Aetdnodett.t "

Rere .h Staff inctude d Mo.k lll \|ith ddjustoble tip ailetons'


