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'T. ASMAY)? ft r*ZSCVOD ONL P~fy t

PROWCT- N$CLO$ RR TO A-NY 01hEfR GOVERN.
)4ENT ( ft RUCA5E~ TO TIME PREIS ORt IN AMY
4OTfftR WAY WOULDi 131 A BREACH Olt "t!i~

2. fl*E LN 'IATION 1%"0twj.D 8E SATEGUARMDI
.4i~ f~ki To ivt~r THE SAW

i4V*Q)AVOf 6ECITY AS THAT AU4MNE

Note o tht A4c itudtimfl Stability of
Superoc~ Aircraft :xn MI~isilos

K. F. Rolf, C.B.L., P~..

I ith 2'AUS$.. 192

This oto do&13 with a quite crd 0ftt0u~lat of the 1Icnsttu4ixnal
otbityof; a bothatical suprsc os~aiM, but wovorthelosea ppears to

irSAL*. qujite cloarly wht th gb oneral natuireof* ths stabilty of
*s1pe?1ofli aircraft Will be. It Is coma that tho la otuI$.ml biquaa&atic

opisvory sharply into two quadratics and1 tha~t the oharnoteristics of the
UcmEitw111na3 4ituttbed waticsn are a vm~l-dampo4 oscilflation of quite short
period =4~ & phugold oscillation of newly.~ xero damping ano very long~
VaedG The pariods wnd daspii factora can be roupexty estimated by vary
sisfU saix. It is n..t claimed that those rosulto a In~ &aV way nmvl,
buat the witor rolt that theoy might not have been generally appaooi~tod by
thome not aircatly woking as tho atboot of auparsonic stabij~ity.

Tho plant of thu hyothatica1 -oroplv= is S.ven in~ n..1 "M vas
arrive at by poatu2^tirt, that it aihould fly r~t Ma 1 #8 at 1.0*000 ft* at
a Uft ooafftimt of 0A1. La 411bo aoinin thesquel, vw wide
vwr.tons in thoe nzimz would not aiffoct theu basic cawtudms
dru= tf the azis1YsiA- 2-o follidno laHxr dimernsions and quantities
corn train the *b ow uaumtir auM frca the skotch plan, which was mrrIy
txrnloto4 by eye* The CA0. vrac uiv tc bu at 4nlf imgth.

Opurall Loqth 50 ft.
Tail arur. nct, 30 Sq. ft.-

Tail laia~o20 ft.
Ma CP b*ind C*. 3 ft.

~.1bt18,0OM Xb (%60 *),up msa)
ftftuow o Oratio 12 ft.

q i* r 920o4a 1w18

Tho lift was sasad to be Aan v * im$ and the Values of
S(vo". for bot vUV~ aM& *61) ft* *tvine froma * mnrmlisod

*qM a of% *IV*ap at sqprecnic spb.oas, 10bdnod from varusa swept-
b*MAd 01t VAAC tects. ft* follwije baste table warn darived.-



1.3 1260 3 36 0.0591
1.5 1450 2.60 0#04.55

171640 2.2"$ 0.0392
1.9 184.0 2.00 0.0346

The old notaticoi (of Rairstm~) wu~o d with X AXi3 OlOn3

wind *,nd the dixivativao vero caloulhtod us follovs:-

Z idz 1 e

U aa U &i

The mlo of 1ridmmi- neovly vnrioe frcm 3.26 to 2.57 degrees ovur
tho range of W.It wa mxamod thiat this *m~la would bo c.oo to that

for 04mu~m~ L/b and that tda quatity would be of or 5.

From Is=ricar. ~z~it~awol teatz on n body vary similrr to that
As.C Wa it ;,ms foun't Wht IC~o--a 0.001PN. oxpessod ca1 ir., area and
with the langth of ttm bodzp ti the chnraotorictic lircniw, nd that it
ma vtry neerly i pmvnt. of M . lnL,%rfarencc botmaun, wing and tai' wl%3
neglocted .

50 ~2 50 Ii -w

=0.0O0cei. - 0.0122 A jd4.

In w~ tft o ~mt alpu c, .-us in lgos

Theratcro -sl x 1. 57..3

uhere I 1. the body lar~sh.

24im wi taken A* wh*olly ciea to the tail *rA tharaforo

dq

ihame t is here PRO tail levorAsO.

2V A111

*?s 6M to ba a g4*nsrwal.bimtrsc o xupwosr Uht and occurs

-WV the It" App A i 1w"dy stoum Q" r



All fther dcrivt~vo v-xre smd nool±,4tlc.

the tablo blo, iai th, Yalu,.- c*btain; for ccinit;m thv
Caa iwM umct of in~ortia b bor. iru~4ud," Ir t&c Jaftvativ, o.g., the

taba od u z " -zL; cc

1.3 0,0102 0.0510 0.0-1 0191
1.5 0.00&' OI L. 0 .39.. 0.0113 o.69
1.7 0.007b~ U-.092 0.yQJ4 0.0102 0.W6
1.9 0.007V 0..050 0361 0.0093 U-166

X.

Tkwu.' rr ~tF4t ir. ki. iLc focr tho u:axQ iS 1.5 oc,

1.) 3 2 S'. V~.>

X +C.12 .6~ x w4 *ox~

ftrAi ts appruxato f'nctora r:

2 2

The biquadti4o for tt.. cst*i4r vnla" of M a r lar in

11W vzlta of tho F-rio- r.' iapg ftre tabulatod bojloi.
;.tho ODt1% :,ro stUtc.



AM-

1.3 0.303 1 .44. 0.0051 174
1.5 002"Z 1.34 1 *004 200

17 0.275 1.53 0.0039 227
1:9 1 0.2-3 j 1.52 0.0035 254.

af 4cwa f rt, ter,(_ at' 0.5 had bow ake

ins It o uty tho rup therioe b" .c 1 .97, 2.00nd 2.04 sees.
It s sm %at hor I, a elldaq*,1 onilltio ofrather

sh'ort period (having in rclnd the ai" cat the nroplana) and a B _d
vtdoh Ise of nearly zero dompiM nd ~. very lon.7 puriod.

Tha large mlilm of the ooeffient of )?together sith the

fact h tha "o U pci to thereikwati very cloly it

and tho &r.ry%.7 factorm ro jwoc.ntt

IH
0 L_

A wofud cx on for tho rq '.1 pcrivd13 Tj~ 2%YK -_

i*hero K Is radiw of mj- ti m, I I tho lorwth used in the wix~nt
coorfioiont, and a iri In~ mi-

It i's evi±4nz that qi~.ta -Ada Variatials in the Vuua of all the
dorivativos will not Vac~t thuzme oonclusioniz, wihich realty arise booua
tM, famard spood, U, is so l1ar~c.

Thfall img casioni 3olA apply to most supersonic
dosipw but, of' ourse, r.& &Utilw4 oloulations *a possible should niy3
be god, v~pucilly if It is suxpact,4 that any durivotiva in likuly to

40 hme is no li~tly p. 4 and of such long period that it
ampostwmbly bu ntmilootcontimly in mVy stu4y cif ontrlled motion.

1he chamnctriatio of the short pcriod, %h1.oh ar m sr tmmt, an be
aaiy fo*wA ares*ozmtly. lth pe-riod 44=w~sa ony rt -u"Ioc of 1u

the d3smdiig ziwea %k vtlmc*z of ~Z ; l U, if utich Zw is oay to
00 UNA t t Irly a CCWr^twl; ,, not so ay (th& ;rsnt 4,stimato is

ctvitwl vaywd'.- e



Ifthe &sw aza*i z iz .apylid to amlle1r daiqti mor Me~t a
Euziad uopo, ttc nour cd th- aolutixn 13 not cwA~d. The moat
ApIgt~at numrioaI difunn 13 that Ow~ rapid c hlticn is than
likO2l to hwa z mpri~iin-ly zhort period, often Ics;, thanz 0.5 3vc. so

th~at autwtc centrole, rdptt be fowm4 diTftcult to matchi to thu reapas
of tho nircrat. Thi3 difficulty cain L44 -. oidtd aithw by ing thLu
period Ilxnpnr by ru4ucin- t.. to W;~ low~t valuc jtu1r,-d to bc safo, or
by %apiw' Uw timc ir.', in is.. Zvrvv cAmtro1. vu.ry T~lt. isl~ a

coracturiiztia e thu o,,ic±U lo 4~ rc 0o or~y to wcuolato opproxd~imtal1y,
wid thw ara1yticcl axprcoasin of thws motimi rw .cly a .,tAdtic, in a
,Tout holp and rI li'Lorto in thL 3ttil clf cantrolyl riotm.
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