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The tests described !n thic rerort as --w Ahase f.-f an~re~i

prcbram in tbe Hydrodyaics Lobratr7- to invest'lgate the -0AZr

coefficients and free flight cbarecteristica of wm3ereat~r ne-l15iC

missiles. Other rkhass of this program are tbe reas~eset of the?

namic force and moment coefficie of the Basi', Fl1xr uivrile iz the.

High Speed Tiater Tunnl on the angWar osci 1atirig rod liner oscillating

iyiandc ba~lances and free flgtsr±e 2 in the ~rle L e

launching Tank.

The Basic .44rxner configuration ha3 b,-;n tested i.- the tu-sa of

Standards 1'.knd Tunnel and is being used in exeriaimtal m'Wi thewvtiaa1

underwater force coefficients and trajectory inwestl ptioma at the Lxper--

menta~l Towing T6ank, Stevuu Institute of Techalgy tke Naval Pmving

Ground, Daalgren, Maryland, and the Naval COrlzne Tait Stati=~3  _GaQPO.

JAWI.

The principal diau1is of the Basic Finner xi.-sIea cmfIg~atiom

are shown in the sketch, ?ig. 1. Models of 1 and 2-ia diameters vere um

in these tests. The larl;er model s febr-- cted to acc 1-to the, Lute!'-

na). frre and wmc bal~ances __saz _U_ uakIi dymnie t. and in

order to inizis the eiffects of strt and shield istwfrvace. Becuen

the wxtrm leogtb of the 2-ina imee sadels (2C in~*), the 1-im*

diamtv? nodel vas tested in order to aiiisie tb. =&U effects at hiab

angles oft attack.
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vwv used. For an t Zf be -at Id I sart ~xnve us Swee-d

frm th 2 1w leavng xdy a small clvru gp bP-, %he zdeled A

6WINU10 *idd. MI- "t- in i" *-nh &O)MW ;be M gf:4.

In2 or~' to =Xbrste Ih* *fT*t *f 'Um 4:6.eld ixtwfuwo = 'th. tw--

a sca, iavee *i.Ii msn smad 'm the apie, aid bu wt too.bix
4tb 311
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the Saftim of Th w. e Shiel mod -.A~ tha *0 SIM814 41

favin effeu ve ddt this *arwet1n me -olace Afrm U

diufar the 1-inc noal sa zf the taot m, su wiU %be wdes

ferw at lwgs attack aagles. The bwo portl= it %be siwL nCt~

za 1/2-1a. ev"Miw MW*4e M~± *&V~ge &~± oaum

~y i ri cal setlm Z.29CIn in um.w The zatal !t wo ato

Wiade pcr" =S of *Re the spindle2m 2-in. fa *V. moa n

hISM ids =p b~ *a =del d %be wmW *!ad w zo 2-iAtg:

am the bit3 spiudl* p tbe iztertwac o fe.t. if"Uw tawltbe s ie.

=w ai~1 = ~ u me idl t~t ins rapea, tod1th tha xle sutaI = a sl

sInd] frm %b wwaite t-jowl uU.l and a s.ods wO~1 at~dwd tc th

!~balance ithumU leamp at the sods". :U Its umrth

f Wwere alratsie for tke molialded wti. * f :be stre. 5e -

fernc Of feet Uw sp qindle me caliated Zn a tz-'d imt by 2s±t an
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Two type of tests were sede. ,he drag Ooeffg 1'rt As ee.

a furti :i of Reynolds umber at zero attack angle f r 'atr vel Ioe*
froa 4.0 to 65 fps. The uximm speed ws lmsited by the streth e t
nodel spindle. The lift, dreg and pitocid samnt are smm by .z-
ning the t l at ooutant velocty ad varying the angle of attec 3f
the model. most of the tests owee mde with the model pitdwd in a planm
nor to oe set of fins; hareve,* me series of ra- vas mede wlth the

afterbody of the model indexed 45 deVt relative to the pla at gf ptc
angle. The results of these tes are *wown seprately. Details of t
force balance, re--wit systm, sad dat& hand34ng itods are deci in

Refe. 4 and 6.

The force and ment date ine rodced to ci onless coeffie.eas

as followsI

Drg coefficlenl, .,

Lift eoefficient, C n --127
L -rA4

Pitckiing amat WofficIent,

where:

V free strem velocity fp

= density of water, alugs

A n cross sectioc.l area of sodel, ft 2

D u diter of sod*, ft

em ment s ar given about the sidpaut of The mol 5. C lime:)rC
the nose tip. In additiou to the skielId aWn strut interferince ca recticn

the drg coeffieiet vs corrcted fr 'ioet.I borlmrj. '.&m* i

drag is due to the static preswe rdie t al= the ten .- ia.
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F IGUP TI TLES

ig. 1 Sketch of the Basic Fin rr dssile configuration.

..... ig. 2 One incU diameter Basic Fim=wr midel mounted in te Hig Speed
"ater T.w-ml. Upper photagrph - single shield; lower photogaph,
image set-up.

?g- 3 Drag coefficient as a function of Reynolds nmber for the Basic
Fimer in fully vetted flow.

24g. I* Lift, dM and pitching umnt coefficienta for the Basic Finmer
as a function of angle of attack.

-- ig. 5 Lift, drug and pit..ng mou t ooefficients for the Basic riner
as a fuwtioi of attack atwle. Liodel pitched at .5 degrees to
plane of fixw*
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