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Remarkable semi-scale 36 inch

model proves the stabi l i tY

values of a full-size proiect

by G. WOOLLS

The theory behind the Watren-Young is largely
concerned with the lloundary Layer flow over the wing.
One of the features of swept *ings is that the Boundary
I-ryer moves in a spanwise ditection, towards the tips
in the case of sweeDback. and towards the root when
the wing is swept iorward. 'fhis outward movement
normally causes tjp stalling, and fences are often used
in an attempt to cure this.

A study of the disgram opposite, will show how the
combination of sweepback and sweepforward causes
the Boundary Layer to move from the front plan'e
centre section, around'the tip and thence back to the
rear plane centre section. This conti[uous removal of
the bbundary air  prevents stagnat ion of  the air f fow and
stops the l i f r  f rom decreasing at  angles of  a l lacl< Srerter
than rhat of  maximum l i f i .  i .c . .  both f ronl  and rear
plan6. will have a flat lift curve._ 

There is also a. lot  ef fect  betqeen the front and recr
plane near the point of juncture. This has the efiect
of speeding up the flow over the trailing edge of the
front plane, preventing early separation, rvhich might
otherwise occur at this position.

In addition, the relatively large chord of the uing tip
spreads rho t ip vort ic i ty,  prevenr ing an car ly locnl  s la l l
and as wi th al l  low aspect rat io aetofoi ls,  the Warren-
Youns trp surface ui l l  contrnue lo develop l i f t  up to
an exiept lonal ly high angle of  ot tack.  ln fact  rhe . t : r l l ing
ansle of  ihe r ip is bevond rhrt , r f la inablc in f l i , jht . lnd is
orobablv q ell over 40".
' Alother anti-stall characteristic of the Warren-Young
wrne der ives f rom the fac[  rhaL the re.rr  p l . rne is r lsrys
opeiat ing at  a lo*er cngle of  at tack rh:rn thr :  f ront  p lane,
due to the decalago indicated by stability consider:rtions,
and also to a smallcr degree duc to the dolvn$ash' and
the rear plane is therefore still lifting strongly \hen
eventually the lift of the front pl^no st.uts to fnll.

The stability of the Warren-Young aeropl ne is
exceptioDal, due to the large arca of wing surfacc located
rvith an cfiective ann about thc centre of gravity. There
is no onset of instability or upsct of balance at very high
anqleq of  r r tack,  eorresponJrng to \cry lo\v for \ !ard
soceds. l : r  f tct  i l  is  ;mpossible 1o spin the w.rrcn-
Young, nor in the accepted sense, is it possible to stall
r t .

A1l this means that the Warren-Young acroplanc will
take-ofafter an excoptional short run and crnbc climbed
very srecply in complere sefcty.  AI"o i t  can aonrorch a
hndins in an almost rcr t ic : r l  path,  r r i th no r is l '  of  loss
ot balance or su, ldcn loss of  l i f r .  The c.r lculate. l  f rgures
for the Warren-Young Skyc r ,  r  rso-sr.r ter ,  100 h p 

'l iqhr plaDc version, aic 
" t i l l -a i r  

minimum levcl  f ly ing
speed 28 rn.p.h.  r r rd approach and iouch-do\ 'n spced
of about 20 m.p.h.
c:ontodriao^ ot Ccorze VooU.' noltl uitn Skt.a/ Pr.i..t ltelob
shois main iilferen.e nt eagin.-.a^d .pr.p Porition, n lo.ne

.xtp^sion shAl beins loo.omtl i .dtct l  Ior  thp J ly ine,nodcl

The lYarren-Young Wing
PossrBLy MANY READERS wi l l  look at  "Ace of
Diamonds"-smile toterantly, and mutter something
about odd looking aircraft without other purpose than
to look unusual.

In order to straighten the record, let it be stated that
the model is based on a full size project and appears to
bear out the advantages claime<t for the original aircraft.

It rvas back in 1926 that Mr. Norman Hall-Warren,
A.R.Ae.S. created a wing design which would be stall
and spin-proof and have a vcry large spced range.

Ex-R.F.C. pilot and well-known sailplane enthusiast,
Rex Young later joined forces rvith Hall-Warren and
in December, 1937, a patent (No. 508022) rvas granted.
A private brcker for the building of a prototype was
found, but the intemational situation at that time (just
prior to the $'ar) prevented fruition of the project.

Since the rvar, rising ploduction costs and official
obstructions (Warrcn states) have prevented the
production of a full size aircraft.



August,  1958 425

Coupled with the acrodynamrc advnnrages, rhe
Warren-Youns wing is an excepr ional ly st i f f  

" i rucrure,due ro the t r iangulaLion in borh rhe hor izontai  and
vert ical  p lanes, and is thus proof aqainst  f lnv disronion.
Moreover. it is a proven ficr rhai rhe Wirren-Youne
aeroplane $rll tolerate relatrvely large changes in tocui
of  

-centre 
of  gravi tv,  rv i rhout reducing stabi i i ry.

I t  rs rnterestrng (o nore that rhe Russian aircrafr
designer, Mikoyan, has stated that the Rhornboid type
aircraf t  ( r ' . . , ,  Warren-Young type) is the sh:rpe of  rh i i rg"
to come rn supersonic f l ighr (rpe R.A.F. I ly i  s Ratexu,

Readers rvho require detailed technical descriptions
of . the Warren-Young wing may refer ro lhe fo l l ;$ ing

-Fl 'sr t .  Norcmber 18rh,  Ia43 Th? )prct lar" ,  March 5rh.  lo48
\/ l ry l8th.  1q44 Junc 25th,  te48
Aurust 1otb.  1050

Brk. Pat. SDec_ No. 508022 0f
Aelon.tti.t, M^t.l\, 194a December, 1937
"Ace of  Diamonds" m:ry be descr ibed as a scmi-scate

model of  the projecred Warren-Young Skv-Car".  Thar
aeroplane has i ts propel ler  ar  the exrremc rear of  rhc
fuselage, but as the necessory extension shaft would add
complication to the model, the prop. was moved to a
position betrveen the winqs.

The 6rct powered version s'ent O.O.S. on its third
flight, being recovered some 2I months later from a
comfield ! A second powered version (seen above) won
the Unorthodox Contours at the 1957 All Britain-Ratlv
and made several excellent demonstration fliehts. Thi
model is not an absolute beginnen projecr,  bui th is does
not mean that i t  is  so compl icared Lo be beyond rhe

power< of  anyone rvho has alrecdy bui l r  a couple or more
of lhodox power jobs.  Al though the model wi l l  be0r our
the srabi l i ty  c la ims made for rhe Warren-Young Wing,
it must, in cornmon with any other aircraft, be rigged
correctly in order to give it a proper chance to fly
pfoperly.

Check that C.G. lies *'here indicated, and that thele
is no side thrusr,  as,  due ro the pro\ imity of  rhe prop.
ro the 6ns, this has a very powerful effect.-There sliouid
be approx. 6" of wash-in on the rear wing, and rvith
this, the elevators should be shimmed up until their
back edges are about g in. above their front edges.
Ensure lhat thc rudder lrim tabs are not o{Tset.

Tr imming. i f  any,  fo l lows ihe usual  pa(trrn,  rcmem-
bcr ing that rhe model is a scale rype, i .?. .  r ighr spirr l
c l imb" should not be arrempled-at  f i rst  anywiyl
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