
TECIINICAL SOARINC, VOL. V, NO. 2

Tllli Dlllir STALL Ol, SAll,PIANfS

I'ART I

by

Ilenry Mi I I icer
Princital Lecturer in lcro autics at the
Royai l..lelbourne Institute of Tcchnologv

Pr.scnted at the riv oSTrV consr.ss
Rayska 1., f in l:rrd , 1976

lVtRottJtil I oi.l

Recently a .ou|te ol histj DcrfournDc.
sailt)l1rlri,s crash.d in Austratir. Ttre cause

r' .-'l . I,'I , .. L..L. r.r' .,1 ..i. r,t .

,ircraft arLd a nightnrre ror every jcr prlor,
estecialll u|cJ, flying an aircrafr Nith an
rlt U.G. position. 1Jr thc l960ts the.lr;r,.|"L,1.., 

_

U.ii. rili.n thc N.\.C. one ctcx.n rld ttie Tri
Jent Irototyt,er crast,.d, kittinS tar!c test
cre\'s. lloNev.r, l'oltoNing varjous ae.odlna
nic and el.ct ronrechani cat "fixes,'such r.stjcl sl)ahe6 drd aut.nratic stick pLshers,
the frob len tras sLrploscdty ,,I)Lt ro hod,, an.l
conrr..iently forgorten. tr (rs firallv )uL' -l, ..., ..1, ., .t. r ...
Langlord ir 196:, thc thor assislant dircctor
q,_
,I, I.,. I r.,.NeIl as I,1.. l,anglorJ, for the t!.]i ot tine
and stace al1ott.,d to iic wi rh this artictc.
Ar)' rcader wanting :t de.per inrisht into this
contler trolrlcn shortd refcr ro ilI. Llngford,s
iirticLe in l?:".!a"r.i llcf. ll.

(iAlJSIS Of llllt 0LLt sTAt,t,

L'r:s-4q9_1.o.-49.i:
Thcre :rre two princifal causes of th.

d':.1 Et,1ll. in ,,Ti, talled aircr?ft, and a fe!
ilore contributory on.s. N.B. Lo tailed ai.
cral't scldon suffer fron a dee! stalt lcxcopt

This article afpeared in the Ocrober t,tov€nber
Decenbcr 197s issuc of ,4lljbr, tublished by
the Cliding Crub ol Victoria, Ar$rralia.

in r flat spiirl ard troLrabty this is the rea
sori the trol1c'iii ncrcr rothcrcd ljrc !tiding
comnLll] i1\' unt il irok.

Tl. first cruse i:i th. flrclie. 1i1.t rt
hi!'I nngles of incid..(., \itr.r) it.r...ds
about 20 d!.gre.s. Il,is lilt.!ujcs a.v fusc
lq

' J. ;, '
sil.s lon! aft.r th. n.in !ing tras strlted
(l:is. 1J.

rFr s vcFtq!. rF,c. Rd ,,) !tv{

I ron th. d i alran tro I ines of
rertices dcvelot on r. top side of a l_usc
lag., eltraining the outer airftoL, abov-^ the-,. 1. . L.. . r ".8 L,,
l I

\orliccs drtrajn a l,igh \:etocit)., and .ljigh
dyn.rifj c trcssure just rbo\Je thc fusctige, and

. l ^r r r,.a,,,, t ,

l' : " "r r 'n, J.r ... Tt ,, ,.,.... I,-rr1
la high velocjt). and a tarsc anrtc of doNn_
rashl cause a stlong, toc.llizcJ, .hijl r!r I''i1.. 

' ^r '.r o l rtlt., I, r.. .

rit t., . or
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on rhc fi r Jo.r , et tlr. rfric ti nc ! r.ccivc i

trlic. o. 11. outc r lrrrts o I il j s|irD. h.
le1tc..ltc.l, (ounl.r].tif! tlr. fl rst onc
{doi nl'xshl .a,t5.s rn ov.rrll rr'i!,,r:1 ot tIc
,:,
ir.ri.nt. llri15, r irrr tril.d air.rrn't r'illnot
Lirorcef i. tri.tt.t.t ::t.il.i unl.ss iorc.J irl,i
i1 bI ..n1.i iu1ri1 1'or..5, i... iI i, l'lr1 stli,
o. l)J !n catrrordirarl l) t.ricrt!l .rlc\J.tor,
or bt r rrclc strale.

0rr tlrL. .rth.r |.nd. . "l' t.ii, on i !tli
1.., Ilrccd i,isI utDn r fin, l..onc5 cri!clot,.d
lry tn. s i rg riin i,r.ii:., of v.rv loN rrcl o. i L v ,

llrou1 lirLl .rl' th. l'r.!i rirflo\i. \t thc iuu
trDrc, thc locrl tuiLlJlxnc ar3l.s o1_ rtLr.L ir
thc oLttcr t)rrll oJ' .t)rn rr. !'cr'r lirge (of
thc .r{i(i. of titcnt) r'iv. to 1ni,LI d.rr.csJ,
thus crLr!ir! tirc rrrjoritl or_ the rilil xnd
cl.\'et.r rlcr (o b,, frrllJi rtrl L.Ll !rrd in(if

.i1...
1f,g. \rorri.ci on th. iigh "l" tail is t stro.!
.i ])r,'..,r.., (rusi g onstaLlc chxrlc
o1 trin, r'hi.h crn hc co'\)lctcll uncontrot
lri)1. il_ th. cl.r'1tor i: .1 l,o\t.rful croL,gli,
d\l rtfliel soon.riouglr, to o!.rcoJjrc llris
..)5. uf 1.nd.n.I.

lhc r..ultant triltlune .tinuis. Jistri_
brriion is !ih.rr .n li'rurii :) shoLring tLc rc
sLrltrlrt JoLr)lord in ilr c.ntcr.

lL. diflcr!:nt 1!llplrnc ar!].s .f ir.i
d.n!:c (outtrorrd and inboardl r.sulting Frcii
tlc fus.la!. rJo.tic.s !rd thc Lrin! rxl. arc
iho('r .n I i!ufc i.

gurc .1a. \iortex .t sinS 1oo1. No tajltlanc.
Tllis is a rnodcL of a Cirrus s.ril
pla]le in thc RrlIT uind tunnel.

Fi

l ,-:,:gre r,.t r,.-"rt-
Ihe i'oor T.i-ll,I,lN f f-t j cic'rv

Is !is rcnti..c.l b.fo.., the 5etondar'I
cau5c or' th. 'i...,1: ;i.'11.t is the l)oor .l'fici.dcI
of the hilh in its.rlrr.T'i

t.'

rr,iif, th. .c8ior of !cr)' ttrrbul.nt lirl'lo ol
v.rl los, oicillatory rreto.lty .\s Lr' \ioll
k.or, irli.ri anl high xst,.ct ratio \ting Lre.o cr
stallcd, its (loslntr:jh becorres lost, thc $inl
rak. itidens and ljlts L1l) suddenlr, it:i Lrottorr
clgc Lrecorning rl ost tar/ilcl !ith the outer
airfloli. Any tailtlane inD.r:;ed in the widc
wake of a strll.d uing, los.s its st.)iliring
et_ti!:i.ncv rnd nar'rcnder thc hol. !ircrrft
u.sti|le. liris is .spe.ial lI so i I th.r Sivcl
!eroflanc or glid.,r is.llre.dy nr.rginally
st.l)1. sith the c li in its aft li it.

Iigure 4b. 1!ing-tusclagc vortex hitting tai]-
p1lne -

llfl'('!t,of rinf l14s

i'i.riiil rna) bLr th. Ning i'lap i!'gic. sailflanc
(inl}q, trilh thei. higlr Nsjrcct ritio, lirr!.
cr ber, a.d loN t.)aiold's nuDbcrs, slrll it
coiiparati!cLy low CLs and lori lngles oI rt-
t!cli, es!--cial 1y !iLh fl.|ri dom (l:ig. sl.

lic can s.c a sh.r'| 5trLl rt sonc ci!ht
deS.ecs incid. c., 'ii1l, ftats dol r + 1en dc

trecs. lre can soe r rery Jxild strll (ith.
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Fldure l(. \!1tc/ L1 J \F bralc

lrigure lJ. \brler rehjnd dive brake

cr

3. 15' d
WNC INCIOENCE

LIFTq COEFFIC-IENT V RTATInN

WITH ANGLE OF INCIDENCE
FOR THREE FLAP ANG FS

egati!. llrp arglc 1hc Lifr ting.rs on
from l5 20 dc{r.cs. [,hcn s,rch a ]Lidr ansI.

'' 1 1 , L
b.coDes in €rscd i. :, \,.rv

.rl I tr
drot) to as I itt l. rs o.u tk.l Lrir rs ttre .r.

'ttc NIcAr. SOARINC, \iOL. V, \0. 2

Ilqo: r:-r Lr1l1!.o t Iil l lll!!,!.'1
ll.nf., thL. tai lt)lrI. rnd .lcrator crn

i)(:(.r. strll.d:rrd iIclt'.ctl!c. Itr.r ctn !).
:lt

tl

r rcrr 1o$ dli,r,,i. tr.riurc iD 11. kil(:.
1t d..j iot rrrttL.r th.n ll' oLrr rii,ilttrf.

his r! rll llrinr t.i1|ldic or il.rL rn .1.\Jr
1or. \t thirir Llcrr.c5 rnltl. ot irr.idclt. iny

usLrL.s5, ll thrs siturtion isrlLo|.d io i.
!.lrt) t\. tijlDl irrv l)ccon. urdr I. ro do r|)
tiiig lliout it. L!..n thou:tli h. ar !ff1! tull
doLr. .1.!.tor aftcr th. str ll , lre i:iir lrc t.o

1f no .rte.0irl lrclI iJ !if.n 1. !rrodu..
a !fdl..n nos. do\| titdilIg nrl.!t ,1 lr.!cr
.rLl lrrit.r r,,!1. of inrillcn.c r!i l1 drIelop.
L1 triill lcrd tro |.rIt ll, ro |oirt {1, tr
toitt !, !lon! 1j1c ern'cs of lir. l)it.hiD!
I rr:cnt .!.fficicnt v.rrLL.i thc l.alc r)F incj
d.Jrre !r slrollr o! t:rltrir.6.

.t

an! tocli.!a into, irt slriJr. ls th. ios. of
th.:i!iltlrnc ris.s turd i(.: rl!1. of iri.idcncc
iicrcnjcJ, tirc taill)ta . 5trid.nly ci,c,gcj fron
Lh.: !'ing dale, !nd !.rs I i)lrst .f L0klisturbcd
rir. sL.rddcnl! th{r 1i rcr! l,t b.c.r.s i'r.rirl;,
rg!ir', i. filch- lhc stabl. slol,c of fit.hjn!
rxf:.rt Ni li c.ntinuc fr.ri pojnr (t 1o pojnt l),
rs o tri!ur.6. r.d t]iL..ajLItr|e trill r.l

d..r s1i1ll rt nnlrsliratcd !1:de rI!.1.(]I 35
dc!rc.s. r!it| ir constaJ rrtc of descort of
el)oul :1000 1'..r j,i,r Dinrt. lL0 D/rl.

\.(-.dlesi to rry, sLrch n rarc ot. lcsc.nt
is quitc te.iiral to the hurir. lio(lr, cn.los..l
i,t Lhc cocLt)it .rfsul., ul1.5s hitling v.rv
iolt itrou.d or krtcr.

Fig 5

:Fr I

{
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llive lrel.s ll ffcct_-' -,qiinrt,.-r 
"n"tritrrtory cause to$ardi the

d.r'cLop!,e t of tIc 'r.r,r).-,ali, could b. .
f.ir of vorticcr 5hed froD tlic jnborrd end

.I -r '(rie.7l.
l Fi!tr.c i, rn . .1 oi-rjct oJ' a

sailpla.. is sho\D, riith x fii. of fulll de
\,clopcd lortices, a,].l r pair of dir. h.Nlrc
.u ' I r' .:' o,
i-,rrd on tIe tailflilnc root and tits r.:sl.c
tivcl), \trilst its nrjdr.,risp.,r is inncrscd in
the $irC \i.le, ilnd th.rcforc Ltseless. lhis
:rr,l.1 becoric a contributorf caus. ol th. &.,i]
rliiti on sriltrrnes wl,osc ,li\,.-b lie roots
xrc closc to lhc taill,tanc tits, such as on
thc Kcstrel, .l d on th. IS?!.

he nd !!!Ir

'l ! rf
l'ossible .lcsiSn introvencnts to fr.\rent

'', J p I l.. " l/ o n" I I

Fll'rg l'.,.t -r " r 1,"
unhedral, to b. distinctly diffcrent fron thc
ving a gles in order to frc!'ent trr' sudd'n
and trrlri loss of tailflane ell.ctrven.ss as

ii entcrs thc sing .lte. If tIe tail or e1e-

rh-, I.l \ 'r - l
p..'rr.,..r- l q,.llr L(.. ILs

to its l'ull conclusion.
Anoth.:r vcry succcssful rnd sinpII lay

of provi.ling.r^ additionat nose dow) titchin8
oDr;nt ould be tlre rddition oI sone lcad in

thc nose of th. sailplile. or a rest.iction
on thc irftnost CC position A nost succcss-
ful nethod of controL is thc deplol_nicnt of a

tail tar.rdrutc- llone the Less all the above
clanges would le {luitc unlopular if r.qui.ed
to be irlt roduccd -

rlcans of Reco!.rv - And Various Don'ts
''Lr:t-- f l - 'ou'

be no ne.ns ol recovery lrom tr fullv deve
lon d p 'P l't II I

t. rt I I rL... ^ \- Fi^ '
I.r'..iI l. ^1 flrir; ILj" r',I
1,1.. -lf, ,l - | u\" 'r ''l
stall the pilots should obscrve thc i'olIoNing

I. ljo not attenlft to stall Nith a f.. .t'f aa
position, est.ci!lly donrt ettentt o d)-
nanric.talL.

Ii't

3. Do nol use dive brat.r at thc sltl l, iltlr
.1.r4,. tlio r€coxcry lroI a dec| stall l)'
att.n4rting ro.oll out l,y rnernj oI cither
,l ,l .l , /o, r ,.1 r,
iJllossih1e r-or rrthc. conplcx aerod{ran'ic
r.asons, given rlria.Ly in rlclcrcrcc l.

s!8!q_s!1!t\! o lls o,L:
It is h.reL,y sugg.stc.l thirt cvctv i!l'!

tail sailtLan. should be tested and tcslilied
to Iavc bccn tested to cstablisl, the salc
lirnits of tlie rft tosit ion ol' thc c€inter ol
gra!ity, at ('li ich thc dccp stxll Nould Ic j
rossible, $ith !!rious coDbjnations of u:j.1,le
fLaD rrrd djYobraltc losit jo.s.

This co,,ld lecorne .tui1c t1 severe a d un-
toputar linitrtion on sonc cxj-sLi.g \1!I pcr-
fomance sailtlancs, ithich rcly coDsi.lcr.Lrly
on Lheir aft aC positions for th.ir hisli
speed r.riornance ticli iovcncnis.

llie tailtlan. jnduccd dra8, or tht) so-
calI.il l.in dr.1g du. 1o thc dotniord, is
quite a large perccntag. of the tolrl Irofile
drag it high stced (n.f. 5l Strrn:lelY
erough, lor 1l1e lcil saire rcrson th. .ft rl(i

|ositiors ar. us.d on hidr r.rlormadc.r ict
iircralt (such xs DC 9, !727, r:|t.c.rir) ta
a!oid nigh trin drag . \i8h cruising rlrch
,,_1,,,1
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