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P1 I LIOOT 

t odels, 1)pe of n eati ation) 

Listed on this chart are tba J r ~ e di a an t i.r aubdi ions 
under 9bich J101t of our iraveeti atioua ht be clauif'ied . Under Per
.tormance n ba\te the ever-present Lift a.nd Drag investigations, Boun.daz7 
I.ayer studies, an Inlet Chara.eta" stics1 - .... r tability ontrol 
we have Control tree ve eaa1 ontrol e oiae ta, aerody.. c 1ng 
in pl tch, roll, y WJ lying ulitl••J .A.utoaatic StabiU.aatio 1 and 
!qM.mic h&vior. t. r major studies are lutter ana tet • e 
woulc now like to show yo som of the moaels us d i t these stud.ha . 

F
• 

:bove nd to your ri h" we have a large-acale-dra reae&rc vehicle 
(teac n dra. m del and directly beb1rad it halt-scale mo ot th e M 

VJ>O• ( -2$) 

• 

1 uocbar) 

These 'llOdels and th on 1 in .follori.ng o slides are part of a 
pro ram used inveeti a e c nlaber Jra ot yarl.ou wing plan 
fona1 

( alt-sea.le aeon ra ao el on launcher) 

at more realistic flow conditi ne than t,boee av 1lable to ~ preaent day 
transonic o superaonic Wind 'tWln 18. 

c 

U size ( llw mod l) l-acale C><Hl .fli up 
low suporsoirl.c sp eda, i is posSible to obtain tne ni ht ag data at 
now eondi ions correspondi~ to thoee obtainable in superavnic wi tumela . 
'l'hus, not onl c u a 41rect cotT lati n twee tree 1'11 ht d ind tunnel 
tests be obtaine • ut lso the tu l ran or now co itiona o be atudi.ecl. 
This specific model is a .-u-acale nodel of the A. A 1 , lfi: ich flfly be 
tamiliar to so e of cu. 
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Here ie a t -ac e ao el of the -l w: ic i• uaed tor boundary 
layer dr studies at hi :h 

on lawiehin rack) 

Here yo aee -1 model mounted cu it.a liiwic r . ilDdar;J la,er 
pbenoaena, bes1doa in iulporta.'lt to the atudy ot dra .re ctio , haft a 
lar e influence o akin ea tr ~fer characteriatica which becou important 
at supersonic apeeda where akin temperature• are uit big • In t.hen 
atudi•• rocket l&Qdels re rtio l rl Wiet! l be · 'Ulle th ry operate in free 
air . 

SMn here is one of a s riea of models uaed in inlet • . 1 
particular odel is a nose nlet • el uaed n the investigation ot nose 
inlet ch.aracterlstica. 

H2 

a comp rativel 81.laple aodel• Sllch a this one, ( )2 on box} 
w:hic ia disturbed i n1 bt 'by' .au pulae rocketa, here nod here, it • 
possible to deuu mine the lo i tudinal or l t&ral st.a c sta llity 
damp c apeci c nfi at cma. 

1-Lc ted tn>e ao el 15 modti o roU 
s so po s1 o to eYaluat.e controlThe•• data are tai1*l br detlec:ting 
cally thr 0 t the n t the 
nsa or havior r l model. 

ere ia a similar inC tbaso els • .0-ee 
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t tocla7•a hi a a 
usociated \Ti h tlutter are l 
1• \;'pie l o t ee s in at. 

feting is agai an ol pr bl h baa e n ...- apecta 
the increaee in fli ht speed•. Here '11-•xternal-etora mo el, 

el 

an.d bare 11 w e.1 t or ... 
ot our !et ro 

II( 
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FIRST SLIDE - (Deacon drag model.) 
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SECOND SLIDE - (Half-scale deacon drag model.) 
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THIRD SLIDE • .(RM·lO) 
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FOURTH SLIDE - (F26 nose inlet model.) 
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FIFTH SLIDE - (El5 pulse control model.) 
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SIXTH SLIDE - (D4 autopilot model.) 
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SEVENTH SLIDE - (Dl8 flutter model.) 



EIGHTH SLIDE - (028 buffet model.) 



~ 
"'

 
.L

 
...

...
 

·"
. 

..
..

 
... 

,._
 

...
. 

T
'"

 
~
 

4 
..

 
"
"
' 

• 
,.

..
 

"f
;·

 
-

<
 

..
 

>
 

1!
~!
l:
!J

!:
::

J!
li

 -
;!
ii
~:
if
il
~i
.I
!,
~:
 I~

 i
ii

ff
il

~&
:~

 


1;
ff

Ji
~i

;:
~;

~1
;i

 i 
J~
it
::
~;
;,
l!
ll
t!
i 

! 
'I

J!
l!

i1
~~

 


-
. •

 
... 

It 
I 

Si' 
• 
f !

l 2
 -

I
rJ

.. _
_ s

• 
_~

__ .
. 

~
 _

I 

~fl
i:!

ti:
!t~

iii
l 


1•
'j

!·
,1

~-
;~

f'
il




a
ft

 i 
t!
!:
~l
;~
r 



ft

~f
i~

!~
J:

,-
1i

••
t

r.1
-~
 

_t
t•

 

. •
 11

 f 1
1 -

••
 ii .

..
,
.

• 
I 

.. 
-. 

fl 
~
 

__ 
1 

11
_ 

..
 °" 
~

....
...

,.. 
a: 

... 


t!~
!ll

i!,
;ii

li~
! 


ll
J~
i'
'f
it
f•
t:
i•




1!
. f

fl
bf

ir
!J

l1
l 



:1

·~
~1

·1
1·

11
~~

-~
,·

• 
t 
~
•
 

r 
1 

__ 
• 

• 
r 

,:
-

t
r 

I \J
'I.

 

I 

J!
lf

lj!
Ji

i 


!f;
•&

i1 i
il



t~
~J

1i
lf

1I
 

~
•
!
l
e
i
~
!
=
~

r;:
 _

•-•
. ~

 __ 
•1

 



_,_ 

Uia. {.1-lS ..1 - nl1,.... • ..-.) u 19• 
npq a1aa plft1W to ta. no. at, ._ ...ia ....._ 1" 
1IM\ • tll9 ..-i nll• tbre.P '8 ...... U. ...i. el at.teiek ot 1llilll wl... 
··- .... .u.. tlle ...le et ... ot • 	 tllil ia ... ..-i 
u. Wl&IMl -.ie flt •\talk et tile 1d.llp n- .._•• nu ... 
Wiaa .... _...... lilllle ot at; 9'Wll. - tlae .....__ ...... - --- ., 
.,..... !b1a 1a .......... - ......., ...... ,.. - .. 1-• •••ti• 	 ..,... ot .,... ..., ...... drp1aw ... _, ....... '° ........ .... 
laiP -.uw 4llClM ..a U. _... tail •act• el a ill W..•..Mll 

1ille ..... Mll•ld.\J' t.e •Uatute ,S.tela • 1dd.ota ae tile llllde -- et tad.a 
.-1• ..._. 

n -u.s ........ ....._, 11••• ••dala a.a •••at•W or tlJ1al 

t.n .... 	, ....................... ,.... ............. tile ft 
,... ,,• .,. _..,... la an a\..,_ ta~ _.. w..- i... a et•-1• 
.... • delJ'.Lee ........ ~ ......... ....i ... ia ...... 

> 	 -- llr 8111.... U. ,... I S'1 ...., .... of 'Ula ... wUlrat&M· 
fe1ltlld.1lc _.. ~ a 'INl\W Wla of tllll Mer....... .V... of 
.a.. wlaa ,iatw _,. lte ntail1t. 'tld.a WM ill a8' .., .... llawe 
.... ~ ia w1ad ~la " .............. - ll'1rllll ..... 

wtdl• ... &tr la n.-s....... 1~ ..........._ .. ,... 1'"'9 ... 
........... ...... .. to dewlep .... - ....... .. .... • • ,.,..... 
fUaln tan. C-.. nu.. w1w bl8ok ) !Id.a u U..Jll' a JI 
..UllN Vl,i. -..1 .....-1 wlUa a ~ a lmll 1-• It 
la ft...a 111.tb .......... elenP14I lllltd."9 m a laA pt 'I• eoata•z·t 

Sa U. Wl.1 •lt"fsr• ,... .. ...... tbe l'MCltl r... tllle l...s Ill• .ntes 
• tNe u ..u. ot t.11111 ..... 

D!llllU1-\fl••Lt'F - (Dlmflaa le11rd) 

'ala eMn U aa ~t. ot a porU. of a '91 I Mr NHN•Miii•• 1... _. ..-i..... am.w - tJ.Nd ....... tr u•as ..i• n 
t1.S.•t ~ • aMdMd i.. tM rate ot .....,. or tMa •Mllla 

• n...... ....... , :la .... - Ud..e 


.,... ..-i 1• ......... t.o ........ _... ...........,...... Die 

~ ......., ipltlllt ..., ...... ..-i la p• ................ "" 

...... witla • Nl&U.'NJ7 i.w ,..... 	 .......... tJnll ., 

pr1•1w4n.. \t.w tm'rratna tlllt tan,.... ta... ._.. -., 
........ e"'9tm41-. r1l11et1 tit ds et• ata Mil pl9'W .. a r...-.. 


• b11· tD 	pw 1111'81 ta ... ••...._ MN. !Ma la a ~-
.._.. n-.w ""1d ....- .. u. t1 a•• ,..... ""• - _. ...._.
11&w a da 	riac ...... •t W.• _,. ..._. u. ...... talle ett te • i. 
ro• .-	-.. 1-n••• ._.. Ia an•"-_... wttlaou\ a11...... 
wt..., 	- 1l'RW ~ ... - Ud.• .,,.,. ..... n...... a-. ....l'911e 
Witt. .....'ti.la ....... 1t. ta ......tale to ................. ---· 

...... t1a ..r.er ....... •l * w1ag ...... 9*tiSn ..... --.. 

.... d i'I• •ta tlllla .. be aJPll.C la JNdl•\laa 'Ullt DIMlll" 
et ad-SW .... ..._ dlff_._ ...C.Uw _. .... ...... 
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Thia uttet researc model 'W wu pointed o t to yo preY1.owsl7 
contain.a 1.netrtlll8lltation deai e to tell us the b\lflet ma t.da and 
aodel ruponae. ia .aiodel represents one of a aerie• of body sternal 
store combinations. hoeK i u.ced \ll fetin not 11 o elll'a o a 'llin& 
'but aay aleo occur on a bo y or tail or m 7 1n ced 'b,y now intortcrenoe 
effects or adJ•cent components. 

ffetin - 1.i.Xter tores) 

Thia chart illustrates s e a an rtta or a part.ic l store bo 
coabina tion t.ha t have en £11 ht ate • f pr ar i t nt i th.Le 
aeries ia the proximi. 'tiY ot the st.or to the boq. Illustratea 01 t t'l. ht 
ot the chart i• he cype of ta obtained fro each m.odal. this ca... 
the lateral ~celeration or the store. The s-1-atore or sum rged sto .. 
arrangemnt had no more tendency to buff t than the body Witbollt a sto e, 
but the ta.llf,ent !iOunted store bW'.foted aev rely. u.tt1n the atore out on 
a pylon reduced this buffeting soaew at bat did not eliminate 1t. eea 
data then indicate t at r courae it 18 better n t to have an external 
at.ore, but, if you uat have csne, it shoul. e1 her be a11 • i the dy 
or placed u far wa fro the a, s pr.actical. 

!'hi.a conclildes th pro ram to p:es ntod ere, 
to 7ou.r group leader. 
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PITCH UP .. DYNAMIC CHARACTERISTICS 
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FLIGHT FLUTTER 'STUDY 
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