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Thegretical and exparimentizl siodies of the efiect i 2 30 Bese cani e

the pitchinz momnent of 2 siim comical bedy Fave bren pericormed. Thesz

cvescan st e audFo. hol spedteaniv il is sl el

anzlyses bave shewn 2=t 2 positive moment due to the base cant is produced
for an acgle of attack iass tfaxn the come B2l angle. Trim is cStained at angles
of attack close to the anzle of attack tiat corresponds to the peck iit-to-drag
ratio. Tke efiect o 1ift and drag is to reduce these goaniities 2pproxizrateiy
by the amomat the windward striace 2rss is reduced,

Experiment2l ineascrement cf the focrce and moiment cosfficients,

SR BRI LE SIS 2T T w2 4 AT IWE

cozrected for an 2nomelcus base presscure signal that originated in the test
t==mel, verified the theory, 2t least for skarp-nosed conicel bodies. For a2
model with 2bont 1% blonting, 1ift and dregz coefficients wars not essentially
different fram thore ci the sharp-nosed body. TEe observed s2lvss of sitck-
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izng momnent were greatly scatiared and agreed with the predictions =iy as

e emeShE o oc

to &2 elects & the tase cant.  From these predictions and measuresnents,
it is conciuded ti2t for slim coaical boedies canting the Base i= a feasible
concert for cblaining ivim at angies 6I =tiack neat that corresponging to peak
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iift-lo-drag ratios.

-y

Feiteed 1o 44

oL S VAR
ks PPN L e -

-1z -
»
“«“’I
. R ., et g [ < n - A
Gty oo ool Ty o T ”“Myﬁ&*""“«" 2 e T T gt g i oV



W

R

Mt
e

Dy

t

13

U decdot AR TR S

re A

At
0 18
ki3 }

i

{4

R e ——

&4

ABSIRACT

Ror

A.
B.
C.

D,

— e R o Pt L ISR s o7 W B a5 Sy o e e 1

RTRODUCTIAN .. v e cvoceee
Tzteral Soriaces, Model @ _ ...

Laterai Scrizces, Model I ..,

Base Tffect

CZord Force Dne to Frictien .

CONTENTS

Hi, EXPERNNENTATL MEASTREMENTS ..

o

P oan

e

A.  Azplicaticn to Present Mezsurermests

3. Comzarison with Predictions

REFZRENCES

i.  3fodel Specificatioms and Dimensions: {z2) 30° Canted
T 0 Provids Gncanted
&samﬂ@‘-ﬁ‘-‘......-.-.‘-.--.‘

Base Model T, {57 23

SV

i

‘h

S T O R o YOV WWRTC R VR

-3v-

Soberical Coedr i Rtata e e c e e e st c e s e cae .

Siing, To=pling Nai, 2nd Not Simoiztor for Base-
Pressure Measurements {D= 15.75 - 22. 0 i~ ;
é'—‘&ZS-Zé.Oin.’....----.-..-.--...-

Trpicel Base-Pressure Sig:als {2) 15.75 in. and
©) 22.0in. Fermardof Contling Mt ec oo ..

Y

- - o o o o 0o

.- & o o 0o 0o

L I R A

- o o » e re

® - ® o o0 s

[11]

w o O W ow

(V]

(o0
N

13

T e e bt i i

B

Y ”
WA O 1980 3 S

iG]

M

I

5 reaenrgm

R I EAF TR A TP

YaFuAat 1y

RS AT, o FE A

e E TR AR T A F oo N PR 3 TE EYRFE N IEEA drn TR A VSN Fat VP e SR b3 Pt B Eratevy & ttu 3 B FeR B AYC VIR E N ks -

CRAE % Sl Locw

25
e ey

R, (T o,

A< TP



- . [
7 » - -

bt e T P Mo o Sjtnmn ™
_ somscliamasontaons i - P s S oy
. - - o e o A e B N S e . - -~
P et e TN . w e e oy o - i, [ .
e aaineTamliRae IO 28 il ty
o= :
: ps
[
b
=
1
e
=

FIGURES {(Coztizzed)

5. Axial, Forward Normal, a=d A%t Normzi Forces {top
2o botic} for MARY Tone Model 2t ¢ = 60, Rase

Tncanted. (Average ~ziue cf dafection

zormaily taken over interv2l A, To

2coornt for basa-presscre sigm=l,

2verage Geflection over B is

'asgo)-.oo..-col-oo--..--n-..-.-..a-.a---.-on !

6. Fazcearzd&!amzstﬂistri'snﬁoasfmrali<0.@0?-......_. i7

O R T T N Tl Te S i 1 e ten BV o R fT I

3 7. Force and Moment Distridbriicns for rni!.. =0.0123. . .. ... 18

[P VRY SN

T
W O
235N

tr

&
‘o

bax

H
- . R ;
. “{] :
" *
i 3
2 - ;
k> LY
" -
A7 3
5 P
7

- -

T St A e iR

AU P T IIY Y 1Y U TRy Iy PP RO SN IO PRI SR

s
S g

2
5

-
~ « oy " e s e b - .
bt ¥ [ S e e i N Ao 358 i % ¥ S it g e sop A AT s



» 4 : . -
e . . oyl v it - e Dt Ty - - ” - —— 2 . - B Kb ——_ . Z-
T o e e et et e, i1 AN S P s B 1. s T B g5 S0 AT At o v TS T oo e

- ot

o

L ESTRODTCTICH

A Y

»3

3

Emoicyrment of slender boedies and specifically slender cones, for manen-
vesing reentry vekicle sysfems k2s severzl advaniages. Drag can be
minimized by the use cf moederately skarp-nesed tips, and volumetric effi-
Ciz=cy is high  Siability and irim for coze skapes is normaliy oblained by

hifting the cexnter of gravity (c. g. } both axially and laterally. For very
slizm conzs, howevsar, iatzcel positioning of the c. g. is limited becaase of
the small Izterzi dimensions. it kes beex proposed, most recently by AVCO
in the MARYV concept (Rei. 1). k2t the reguired stebility and trim can be
2ckiev=2d oy canting the hase of the vehicle. A pilching moment ceefficient
CA! thot is positive with respect 10 thas of the trcanled-base shape should be

TR T ATITAL

X
- e
’:

produced 2t st angies of aifack e. At 2angles greater iten the cone =l
angie, tke G, becomes mozxe nsarly that = (e symraetric come. Tius,

2, stahle friza conditzens are obizinable at angles of attack ciose to that chtained
at peak lift-to-d-ag ratio {L/D)

To evalvate the MARV circept, an expernnenizl stody was periormed

VA E e tIEE B ¢ 400 8ok s EFVARAT 0 3 1 (- U pa DA T TR BTG 3 B ra BEa i L,

in the Asrospace kyperscaic sheck tmanel. | tids stocy, serodynmemic forces

oF barostE G 4

2nd mmoments were measured oo &0 circui2r cones, cae witih a 390 canted bass

>

and ona with 2 symrmetric base (Fig. 13.  Coocemitantly, a theoreticai amalysis

U e 11

w=as performed to predict pilching moment coefficients for the two shages. This
report coatains the anziytical method for predicting the moment cosfficisnts and
the rescliing coefficiznts. A review of the experimental measurements and a
comparisen of these resclis with the theory are 2iso included.

DTk £ A ARTIR B aa AT & AR R My L

*istsal results of this study (Ref. 2) indicated that little differen-e existed

belween the two configaraticns. For z c.g- located 0.8675L {E = ref lengih) ;
aft of tee spherical nose, the piiching moment cosfficients for the canted-base |
skape were negative with respect o those of the cone for small a. Further, a i
vales of Cyg = 0, which corresspends 2o trim cenditions, =25 never obizined for 1
@ other ¢ zeco. In view of these apparsnt discrepancies belween the expocted | |
bekrvior and the meascred performance, 2 review of both the theoretical coniepis % ;
angd the experimential proceGures was reguired. Tonsecuently, 2n examinalion -
of the measurement precision and possidble systematlic errors was begun. i
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‘; z Predictions were rzade for the oo sk2rp-nocsad experimental Xodels 1
LI 2nd I shown in Fig. L. As previcasly nctzd, 2Model Iis a 7° hali-angie cone
3 with 2 307 canted tase. Mudel I is oitained by troncaiing Model I at stztica
. = 13 and does not have 2 canted basea.
Ref. Area s, ft°  Ref Leogth, I, in.  Moment Cemter, x in
; oL
Afodel 1 9 0742 15 8.8 A
"3 Model 11 0.653% 13 8.8 = 0.676L
"‘ A freestream 2f2ch number of 15.8 at 2 Reyrnolds cumber par foct 08 2.3 X 195
: deZnes the flow conditicns used in the caleelations. For both models, (ke
3 viscoes interaction parameter & has a value a2t the base shozlder of
i = -2 s -2
1 . _ M e _ 158" " (0. 123
. > A= 7z - r P ':’"'13—]"71 z = LO5
. -t (Re_ ;) 2.3x 10 {-1—2)
TR indicating tr2t the interactica is relztively we2k. From Tzide 3 2nd Eq. (25)

of Ref. 3, the ratio of boandary-layer thickness to loeal bocy T2dins is 0.63
for a freestream stagnatica eathelpy ten times the surface enttelery., The

A

S
e
*

viscous corraciion cousists of repiacing the i 3l7-angle modeis by egmvalent

b E
% ] bodies of half angies=7°(3-63}=7.6°,ap.'me‘mtassmes&a:ﬁze g
E bowndary laver increzse is approximately Jinear with distance down the body. E
; A LATERAL SURFACES, MODEL E 3
The Eyperscnic small-dGisturiance parameter X for zero yaw kes the §

) A

. valve K=M_s= 2. 1. Frcm standard i2bies, the surface pressare coeificient : %

: . - - z - I R ! 5
E 3 is approximetely 2. i8¢ for air and for this K. We =cw assume that, with ] z
E . 3 . a as ' £
- v § saw, the surfzce presscre depands cn the loczl suxface Incidence ¢, iathe } #
: : : ) L3
s2ime B2y; . €., CP =2.!8='2,.r The dependence «f a, o the come angle of . E

4 ‘

i atteck o, ihe effective thickness ¢, and the local meridian 2ngls $, mea2sured % ;E

~ A

) - t,{ g‘

z - P :::
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-3 3 ¢

3 3 3
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from fie leeward merician, is foond from the spherical gmadriaterzl ABCD
depicted in Fig. 2. From a point O ca the model centerlize, OX points to the
xind, and the sector OSC is part of tbe moedal cress section threugh O izat
lies between the leeward meridizn 2t B and the local meridianat C. Toe
angles ABG 2nd BCD are both right 2ngles, and OD is the dirsctica of e
surfaca narmal. The arc AD then is the complement of o, whick T2 seek

Sgherical trigenometry leads to the reezit

. -1 - . -
€, = S22 [—szr.m:CSccosq + ccsasm:.ﬂ
cay o2 s . .2 2 =2 -
With the reascoztle asstmplions thete , ¢ . o - and velated crossprococis

c2a be neglected, we Eav ° sirmpsy

@,= 5 - ocosd 0(&’3)

c -z 1802 = 2. 18{s - 2coc0s3 + 0 cos 5)

For Mxdel EH, we integrate CD from the lzewara meridian to the windward
meridian to odtain the r2tio i of the secticn norinzl force fo the frecsizeam
dyzarmic pressuse.

G

-2:&) f Ca ¢os &3P
s

f
th
w
(1]
]
4]

£
)
Q

Similarly, the sittion chord-force coefficient doe o pressure is

a

2 -
c.= 2zt ﬁ as

2 2
= £ 355 &) GZ‘!'-?,—-
x 2

where r{x} i3 e 2 cinzl body r2dius (ot e effectve body rodins). The
pitching mement cosfiicient CM CGze to 1ift is Iirsar in 0, megleclting 2erms
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of o-der aze. and kas the w2lce

; Ce= -1 ¢ I T ez myg B
a2

Tort = = 33, = = e T int £ refar
For doth models, xi-D.::z. Ea.azdch 8. 8 where the subscrip? £ refars

gy

to si=tion 13, Then

2
' = 13
Cl! = 0. 2078 5 = T
ref f\ Tef
>
Tor Med22H, S . = =z 2=@ L = 13, so t==2 tha lxteral surizcces of
el Z Tef
Ycdel T Eas2 2 Cre to )ift of #0.C0782. Similarly, the morma2l force

coeificiest is

Cy =2 18{cli%)= = 2. 37

&

and o2 pressure chord-force coefficient is

< Cc_=e.0381 1 /27N

B, 1LATERAT SHTRFACES, MODZL I
The coniTiboticn f-om the sides of Model | differs fram Model I in

=0 ways: (te reference gmeatities ars diffsren?, and thare is edditicoal skant

N * *
Crenddtosins wridehof %A A AR A A AW ¢ a2k iAaEs ® AR IS A% nnvau&mi{ﬁﬁd}&&tw

arsz oo Model I das= to base cant. The first effect reguires mcitiplying previ-
cus resuils by the =2iis (SE.}:es. L1 o (SL)re:’ Ty which is 1.54£. Tke co-
tTibuticn of surfaces iorward 6 station 13 e 3dode? I 2 CM is tan $0. CCS%e;
t0 Gy, L.77a: and 16 C_, 0.0285 [i s02j2% i

Ga the skizt, the loczl pressure coefficient is 2s before,but the meridicsal
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integratica Ias tte opper MmRt =1z} = sin-lﬁ. wheTe

T man 309 - (= - =)
{tan 38%) zix)
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azdrfx) =15, * tan T {x- x). Tke secticn force coefficients for x >33 2re

&12)= zin l@
C! = —2!":) j CP cos S dé
1]

i Xl .
« 3! 8 k4 4 v %7 1 ‘;4 i ¥ (LE\R u' <
S A e Yl skt Jeinor o i ersadar W IR LI 0

= -4 35 lz.-’z(i - 52) 2 —c‘ei;!?.ié sin 35

1 b 2 2112 >
dmeswel: L [n-8%) 2l
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s &l25= sin !
. C4 = 2I=65° f C dé
. 1] B 2
j
. "’ 4. - 2 - - ! 2 M
i =23 %=r2) a7l ]- 221 - 59 ;
- » p
E 5 ;'
:E &%« 2 .12
3 % t= &/2i+ sin B-pii- F) "1; :
S 3, :
§ For pressal pmrposes, £ an be 2goroximeled as
g CR 5
7 T=fx- zx.) {Cus 500 - tan ?o)fr‘
i £
% Then, the momext coefficient doe o the skirt is
o3 2
- -3 2 2,142 -
. % %34.36(51-!:%5{ (I° ::MClric {:’.t—i )!"-ac lF’Z)
i : |
o - 7 , H
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=hich for Model I bacomes
Cy¢ = 0. 0072 - 6. 10360 + 0. 2850°

Gze t0 iifr o the skirt. The rormal force o= tha skirt is similarly

C,; =-0.0195 £ 02962 - O. 82607

and the ckord-foree coeicient dne to pressuse

2\
C = 0.88L3= i--g-e_‘%i
X 25
C. BASE EFFECT

The base pressure is asstmed 0 be 3735 of e freestream presswe for

Hoth mocels., Tien o= e hase,

A ST WAV Y v 42V L R 2 O AR 7o b i s B 1 I

C =
P Ygiz =2
L.

= -0, 9023

For Xiod=1 H, the base pressure coniridut=s only io th: bese drag cosfficient

< = 0.0023. For Model i, the arzz cf the &ilistical canted base ic 0.8 i::.z
Tais is LOXHS__ ) The moment arm of the force on the basz is 2.6 in. or L.73%
of Lr He::oe,cM cue tc bese pressare is 0. GGBE, C.N = -G. 0012, axd CX =
C. 5520,
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) B TOTALS
These restiis give tSe folloaing totals for moment, norzoal farca.
2=d cSord force Cos 20 pressures
3odl  C,, = +0.007 - 0.0337 + 0.285<"

ME G gk Wi i 15F a1 PUdaba QLIAK KPERAL

C,, = -0.0205 2 2.0%= - 0. 826>

x>y B2 W

~ - 3 C_=:0.0262 = i.osaz

x:

v
(TP TR

)

cel I c}é < 0, 6075

.= +2. 37

1y

[T TN

Ll . ¥
o c}{: 20,6353 - 0.0351e + 0.943c" :

' E n. CEORD ¥ORCE DTUE TO FRICTION
7 For 22 interaction parametes & of L 85, for the Prandfi nomder 0.7,
: 2nd 2 cold w2li, the skin friction coefificient is

F= oy
A

£ D Re Ki

e =,

rd
2 AR >
. L!Z!’pw < nl..= - N c Uz § v\
Xy

where e Chamman-Robasin facter C for 2 cold wall is

T ¥+ s
c =(—,;\ =i 2 ,] = 063
2] v- neng

Ani:tegraﬁmofcfc-:er{:andxleaésma cxord force for Model E of

-

C_=0.055 {2 <7.67)

-

—ep

—

For Msodel §, the conlribantion from sitations wostream of 13 is Q. 748 limes this,
or CX= 0. 8288, 2=d the contridaticn from the skist is
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 : . -1 3
SR 2 2 7l2): sin B8 z
3 s C = {6.63123{1. 32} T, (c- ccoselEé
- A x sref o=

N z @ o
o i = 6.20£7(1 - %

E | 5 5. TOTAIS
E - Where the pressnre 223 friction ckord-force contribetions are
. 2Zded 2o the mormal force =xnd choo@ force are converiad io lift and Erag

; coefiiciests, the forca resclis for both skarp-rnosed models are
Model B C, = -0.0205 +L 93z -6.7i2c’

' —

C,, = £9.6598 - 9.0589= 2. g5’

Mcecel ;= £, = 2.5752

=
-—

Cy = £0.0342 =3. 1027
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i EXPERDIENTAL MZASTREMENTS

Experimel-:

ware made in 8 ¢ Aerospacsa Eypersonic shock tomnell
numbers were nzmirally 622G 2.3 X !Gsift, raspectively. These m2asure-
ments, 23 indicated In Ref. 2, yielded pitching mament wives for the canled
tase Mcolel 1 222t were negetive with respact to those for the symmmelric

cone Modal Fi  Cn the ctkher 2and,from tbe preceding anzlysis Gas expecis 2
positive piiching momex=t for 2 sr2ll o for the canied Dase Model L H the
pressure on the base of the mcdel were mmoch greater than the fressiveam
prassure, then a significant negetive moment Soe 20 the bose c2nt wonld ke
cOizined. This momen? conid comtricte to tke observed v2lues of CM for
Models Fapd Zl. For 2 cone sucpended in the flow withoot 2 sting, the base
pressure is generalily less then the freesirezm pressure (Rei. 5). Woere
moT=ted o 2 sting tiat projects fram 2 massive soppori, this may oot Ge
tre=. There exisis the possibilily thatl 2 pressuore wave may propagste up-
strezm 2leng the sting from tHe bow wawe forme zhead of e support.

To exz2mine this Iypcthesis, base- and surface-gressure measuremsnts
were macde In the hypersoocic shock tonel on 3 cenical modal similar in size
and sizpe to Mindel Ii.  The cone base-pressture mazasurements were made
in the tunzel at the same location as the force tests of Models Iamd . The
model 2nd sting 2rTangemse=nt is shown in Fig. 3. The disk mounled o B
siing simulates the location of the conpiing nxt hat canects ihe siing to the

STpDort. Bise pressores were meastrad for the seme flow conditions (AL ~-ib,

>d Ref5t = 2. 3X10°) as those cbiained during the force tests. Typical base-
pressure measarements are shown in Fig. 4.
When ibe coczding net simalator was 8-1/4 in. downsiveam . the Bese
cf the cone, the base pressere (Fig. 42) rose froma level of /2 p_to 5p_.

3. 3 mmsec 2fter the flow began. When the disk was retractad 20 15-3/38 iz,

from the cone WRse, = effect on ire locatica (or isvel) of the base pressare
was noled.

mezscrements of 2erodynamic force 249 mosnent cozfficeats

Flow Af2ch 208 Rernolds
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Tha cone model was next moved anciker 8-1/% in. cpsiream on the
sting, and tke coopling-mut simuiator was 2g2in instelled. This time, the
b2se pressure rose fram 2 valee of M/2p_ 035 B_» 7.5 msec 2fter Sow start
{Fig. ). Agein, thare w2s no correiatizm betwzen tha arrivel tixme of the
5 p_ w2ve at tha Base of the model] ard the locatica of the cozpling mut.  Cleacly,

ttes Ta2se pressvre W2s oot 2 reszit of 2 wave moring tosiream 2leng the siEng.

S AN A U 5 M EEF i T i X L

If thic were s2, the E2sSe= pressure wouic I2re Deen isfivencad by the location
of ite disk cu &= sting.

Alse showmn o the besapresstre records of Fig. £ is ths refiecied
shock weve from the downsizeam end of ke tank, which forms tha shock-
tennel test secion. Normaliy, the model is positicnad so that this reflected
=2ve a2r7ives at ie model 22 2boct the same time (a3t the reservoir canditions,
izfivenced by the a2rrival of the bead of the reflected rareizction wave in the
sheck tobe, begin to decay. TEds is the cpHmmn test time ¢f a2 pariicnlar
tcomel. Fram records such 2s thess, it wes noled that the Eesa-pressure
signzl travels slightly more slowiy then the reflected wave. The approximaie
origin of the Base-pressure signal was Cetermined vy extrapolating an x~t
curve of its arrival at the two model loz2tions. When this was dooe, this
sign2l seemecd to be coriginaiing 2t the m2in supoort for the sting assemdbly
izat comes throcgh the sidewzll of the t2nk. Tke infloence of the reflfected
wave can be climinated by placisg the madel far enoegh oostreass in the
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test section so that the refliected shock wave arrives at the same time, (B2t

is, sG Bzt this gpsiream-moving infiuence does not arrive during tke opiimu

R R BT E S

TR

test time. This position is cleariy specified by these tests.

E is now reguived that the farthes? Soansizeam element of any fcTce-
Saiance mcdel be 2t feast 2 ft cosiream of the sting, i.e., mmcdels sbonid e
=0 furtker downsizezm than 9- 172 in. from e costonred nozzle exit.

£, APPLICATION TC PRESENT MEASUREMENTS

Typical traces obzined for Model I anG I forces are skown in Fig- 5.
Tke usmal way of abstiacting the force is to avarage the sign? over the central
pozticz of the record as shown In Fig. 5. Tois t2sk was complicaed by the
considerable varialion in signal ievel., Crighaliy, this variation was atiriboted
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to 2 low-ireguency meckanical vibration thet tke proceduore for compensating

g W
.

the force balance Bad nct eliminatad. It is now prescmed tkat the variation
= in the later B21f of the txace is Gue to the arrival at the bese of the model of

5 the pressure wave now Gatecled. Conseguantly, it wes dacided 10 remezsure

R S LA S TR TP E 3 SR TYC 7 X §

P

AT,
.

.
.

- the force sigmels using cmily the portion of the trace not influenced by ths

B T NPT A R TP YPTTIrY

: arrivel of the base-pressure signal. Ik should be pointed out hat the precision
3 ’ of tte data wili be adversely afiecied, 228 the mezasuremants more scattered.
3 E: The propex solution is te restrict the test to 2 region far encrgh upsirsam so

Bt

that the signzil does rot arrive doring ite test intersail

2 ; The force levels ware mmeasured, =2nd the measuramments weare redaced to
force and moment coeiificients. The moemaal cexter employed is as designated
- E: in the theorstical sectionm a2nd is loca®ed ca the axis G. 675 L cof the theoretical ;
ccze 2pex. This position is 2it of that defined in Ref. 2 b5 0. 015 L. p

%
oy s
POAM =P

YT ok,

.}.

E 3 B. COMPARISON Wil PREDICTIONS :
Plots of the 2ercdynamic force and moment coelficiesnts are given in :

Figs. 6 and 7 for the two nose ra2dii employed. iiso on the figures 2ra the

vaieces of CL’ C.. 2r¢ cLi' predictad from the theory. Predicted and meazured :

E | “ dreg for the skarp-nosed bodies display the best agreemexnt. For ike symmmetric
3 coze, the data f21i nearly cn the thaoretical corve for ali @, FTor Mcdel 1,
drag measurements are within about 0% of the predicted values up to o = 7°.
i 3 The predictions of 1ift are about as good for hlodel I as for Model If, high &y
=Y . 3 aboct 205 in each case. G, measared for the sharp-nosed Model I is i
‘. = reasonabiy good agreement with the precdicticas forc <8%. Above 8%, the

TN A7

cbserved velae for CM returas st2rply as the canted base skiri drops ot of
tte wind to the valce for the symmetric cove. I the predictions hed been
m=de for attack angles where part of the surface is lesward, ahove g%, itis
expactad that the prediclions wold corroborate this return in f.&{, alikough

perhzeps nol as sharply 2s observed oxperimentaily. Where the predicticas
apply, the agreement belween predicted and observed CM is good.

For the spheric2i-nosed mmodels, CL 2ad CD 2re virioally indistingmish-
able irom the sharp-ancsed models. The values of C&! 2re 2 great deal more

scatierad, Bowever, and 2 trend is difficult to Cetect. As In the case of the

R e N O R o Y I o Y ok
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sharp-nosed models for smali o, CM is positive for the conted-bess modal
with respact to the symmetric-cone model.

Both the pradicted and measured values cf CM skow a2t 32 is pessible
1o irim t== modal wits base cant a2t asgies of attack of int~rest, i.e., close

to th=t of maximom L7D, &os demonstraiing feasibility of the concepl.
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I¥. CONCLUSION

ST s+9 SN

Tee effect ¢ 2 € Lase c2nt oo the pitching moment of conical bodies
is significant 2s shosn ™2 & theoretical amalysis. A positive momment due to

- = > o = = — -
the cant is procucad for o <7, and trim can be ob2ized. The effact om lift

z
2
-
%
g
s
b
s
b
:
o
3
3
:
-
b

and drag is 10 r2dace hese guanities 2psroximately Oy the amoont the wind-
werd surizce a2rea is refcosd.

Expaerimeniel meascreameant of the force 2nd momment coeifficients,

Tin cd 3o % Rk “m TR B Wik

corrected fer an ancmlocus base-pressure signel, verified the ifeorelical

rectitg, It least for sharp-aosed cenical bodies. For a mmodel with -1

ha

“al

-
-

Blmmiing, CL and Tp were in re2somable agreement with predictions. The

observed v2lves of CM were greally scatisred and, aithouzh in grantitativaly

LF adEEL% s ‘s

DOcT agreexxant, stili agree with predictions 2s to the effects of th> base

S idd.we

cexnt., From thase predictions 2nd meastrements, cac conclodes that the base-
cz2nt concesk is fzasible for oGizining irim 2t valves of o clese to that

correszonéing o maximom L/D.
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