
.494it TIONRSVO

d5Q174:74=::161i

67723446 !10111-2—ti.7177Cantab. ucAn 
-"

mummy
.,,Drs ."TOWer That of a Tiyareballiitic „Shane

he'-bydroballistic shape was dropped.feUr Ls into a water -teak to
the th loailk4;:integrityi&the fralMaihle noze o

. 	 . 
- ;oesd.thi.coreeVity ofthe water as a result -of the' hYdrobellistic shaP

*taipactt:152. the'yater'tenk. Theo dro0illete..mde'at 2,57 Et/see.impect , '.
fte,drop iseS-,Hksidesat 105 ft/see Impset.. ,veloaity.::%he hydrqnrn

4a1listicehilie Study is Part lef! the:.4eiiey." ...Ye-aes;deyelopeaent.progras . .. - :- 3 1991

•vtv.tzsxs -fgtzes:wcre,pIneed pergenalcularto4he	. 	 .

A.:IVD 	 'The.-..higheSt
'Acading u,S6 3748 - -micro inches/inn 74th.la - i5e=anent set Of 4797 nticrO

/ an • :ir. act'...valecitybg., -. 	 ;01:F

17aratica -tree 	 lgo Tp 
. 	 .

T. de-l -plestic.fr4Stible 	 was held on:te the eentersectios,.ofthe.„-
?-hydroballistiéshape by.e lessbeltpedsing earoughthe plaic aoss.;./:. -
he.plcsticoe 	 lse Odatoered to -the front end of the hydreballistic
4,e2.eenter:secion. The bolt bent -slightly ea two eiros'at Si
did not:come:off. On'the dreg st . 105 ft/tec, the frangible 1410r -flung.:

broken lt=e fromthe center sectien of .the hydroballistic shape.:(The' 	 - --
bolt failed right where it was tapped tete the center seation of
hydzobslastic .shape.

L 	 Y4.). 	 _

The cavity formed in the water by the hydroballistic Shapes entri-rftte---„;_ 2
the water 'e covered by to Fatten cameras justbelou the water level
in She teak. 4.1 cnmera was placed en a bracket mounted to the tanks edge
eisht 	 shave the unter level and parallel to the longitudinal is
of the hrirol7anfotic sltn24 ,;. A third raste7.-, cf ,77.27.:e wac placed co the me ,

	

geaf: c.1?1 	 azd oi-pcu 45' to the ltsci'.;-
,,71 	 tz,;

The resoIts 	 ths1.7ed 	 cp! 	 gin:: to bo 	 -4.1-zat
was 	 ez-1 the 4 -torreLatico ,)2 /cads Lat:zacen the 57 ft/sec. irTect
velocity enTeft 105 ft/occ iamaet velocity were geed. The fran3ible nose used
fcrity4crial-tt-A to br , : if et water coatact to
he.317: the -.mit rVr i thC-ratter. 7:lin appen -.:ea to fu-stioel properly et
thn 	 te?.tcd. 	 c t 	 OA= Ebec:led
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Tkt 	 et trt;z:41. testa vat thrveold, 	 Vv7,t 	 rtvdr •the

ttar 	 t1, 	 !".,,,I\i.Vvhellisti." th,v1t, rp=ot 	 1:-rnr

.:,11,01/ocIties of: - 37 Itlitec. and 10 tlare. Ttto sevon.i vas to ehrct
4atesx17.7 e the IrengibIs nose at t:linrrt vaet velocitIan. 71:c

w7to te oa::r-oe the cavity form::,,i it t'Z:s7: w .attl7 at lister irwct.

stv.43. ir 7e,t!,,-. of the. "levey .1ttae:v p7:ean.

'1,11e7,ereAsatm f'.or Test

11Lf.s 	 7,r1la ree,uested :,7.1 a Wort: 	 2or :XaterLalo
',Ishorat=y "4avestisation, from Z. U. fxpoiaad, 1321, to V. 2. Adams,

7323, 	 :Sena 	 1969. D. Drair 71•2-1 waT, the aca3u/tant.

:Punct.".an. 	 Chieot Taste6

The Wrnslilt:t1c shape function as a pro:lotile !,iorl.. .1 for a.::r .1 -.o water

• ;:l.Z:mr,7ster 	 1e:10rst. 	 mvat. 	 Liu;peeed.

- to IJI7ea% 	 a!%d cemse the hydrnTsallictic rf:Igre to eii7e ap,4 e:„7.21c6e =der

of 7g.ist Teets

tetr, 'have 	 sheiic

.lerg=irzetf.en.?:7;22: ,, 

11;etu ,,?

•Tur:',:: 	 nc.;,. 	 it-;struxeatatt 	 ahape .ar,e1 details

	

atfc7.,c?:;a-7 	 ahr-Dr,. :Vivre 2

the 	 ahaee tranr,.; in 	 C.T.T the water taak.

.I:f.:17iag up the ct,,j ,arz, 	 •Y.o mot ho,;e numbers . listed

f.:Uy an7_: :;tosen7:bl.r2 for c 	 hcvn not been give=

1-esn .L..z yet.

wee?, 	 n 	 c7,le3raph1::t4e1

f7- 111 	
17?„1, 	 Voo:7„7:

Wn=

, 	 nc
T;:x, 	 v(.17.c.tn, tcn

;;>:!..S 	 1 	
aer-.21cro-
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	 TI,o„
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a.,•■■■■•,0

Tba 	 Inul 	 len3itudinal neceltronetor 27,-2) *rid

a 	 nrhoIrmeter 	 .A.ountod In n blot*. which woa 11:7uneed on
col!, of 	 ri-.:Prel)nlliatie shape 'U shave in '; 7lgure 1.

!h w:tnlirad tIvnall strain t,7g. zrora 	 02 the two lower fitn
p,T;rpendicaltilr to the an (.tatatlas bracheLa about midway between the forward
mad sft cnie nf the lin vc=nna bracket ez; shown in Figure I. The
nathaly dIrmy 	 jinleticn bor.eri were ntwItted on the name tore cap
face es the acc , 3:lervmeters. .71x1 i,,Icaelereneter ani atrain sagee were
sealv6. hy T.=; t,1 paevent oN7Irtin by the water.

The 	 snrAted sn the. 3G0 1 Tower wf.th Van uit. Fanning

on tht, et*ti bc.cui by =rain of a 2';" cable-thr&ogh a shackle on the boom
and tne harneas'attoched to the unit. The trait yne oriented tail low at
*n (,%71 .7.le of (-°) withre*peot to t longitudinal anis of the unit.

The gillotine cuttra were installed or th“oreard and eft harness
sable to cr.tt t7te unit lotse. &othii 	 t11ctic utter wms iesttAlled

e*J1 the vi.ire 	 tsoo iustrwsnt ce:plee to-the boom. Theo.? cutters
4 ulate'i 771th n 	 which Cired sTAb end out the apz;ropri&te

cal-)les 	 ne:161.t.:.:th 	 flit and iL-L ci1gor free fell. Thin
unit withoutth?plestio nose U2S then saicei over the witer tank t0 a
height of 5;%5 1 above the:Water. With timed pulses from z.3...e control
building tha unt was reIessed A26 v2mas sS:nrted prior to t'La impact

6'1 tIwt b7droanistie ohnpe in tha vrater mak.

Fs reora wns 	 this drc,pbo=c the tyam(A connections did not

pr,Tlfeat• 	 f!Y:n eatariug to th; .: r„.ne seuractionvl end shortie eut the
oinnis. T:YLo

	

	 ',not seale ciavA 	 csaz:leoiy uith water 8L741.1n,;!7.

;_;:cnelea=Tfn em2: Zatba,..7ey L,unsti*n tomes. The salibrates et the
to 1(.7; aa6 traces 'ient off the pv.per.

Zza nos dropt 7 ,are zeds on this ;nit with a &rep height c. 50.5°. The
instrumentation water proofing ,,m.s redon* and 100' (intension cables to the
twilizq. cables junct:lan !pore wed 60 therzi connecters did not gal/ in
tn2 	 rc:v,l'Ato 	 'nettnz 	 The soc;o1.16 dro:) uan hung at

Z7;:1T, 	 cn1:: u.s 	 tn 	 nr4 tb. ,7!

•

emept

ac 	 inCIS w:2;13

zAth 	 L7,..t fin czfi ltyr

	

fo -,7 	 dr43p bzezltr3 tba ztrnin

	

5' 	 2.
	="7-:':	 n1:.•
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lmstroin

z.ht fourth am; final test, the t.rz unit WA attached ti, the beam

sm prtvieuil rteand only it won hung at an an la of 57.5 ° tail down.
The kmit this tine Taws dropped from a height of 172.3'. NO na..w floe
wrre ftrAin mad and warted as on previous drops.

RocOts

Tht.; resulte of t7op 3 with L12 Lapeer velocity of 57 ft/sec. gmve as
verc-icel accelration of 70.4.3 7:=IMMI faired pulse. The longitudinal
zaninas faired pulse unT 3.7g. The mania= strain was 6.93 micro Inchon/
inch. am in t%1. The unit impacted nose doqn at an angle of about 25°
to tEs ustar. Thio oholead the air pressure on tha fins fron a drop
beiiilt of .1'0.5 ft. caused the )(mit to pitch about 45 ° from a release angle
of f,-20° ) tail dcti to a positive ang/s of 25 ° use; dova at Impact. The
plectic nose did not c ,;:a-a off, but beet its supporting colt only slightly.
The sz5c c Fia-1 12 did not raRiater ea this drop because the fin vas
bent abovAt 5' rfter the drop a:Ad broke the strain sage circuit.

	

‘1,f. 	 #3 wIth an la..kzet vnlecity o!: 57 ftkec. , ve a
vertical neximns faired pulse of 52.6g and a longitudinal faired pulse
of 7.3g. The =,.iiirium strain o rim in was 55(.14 nicro in 	 and a
perms:lent set of 3ell Tae70 inches/inch. Tho other pear. accelerations
and strains for this drop and .the other drops cam be found iu Table
This unit pitced forward about 25' also. The plastic noae did not break
off sn this ercp. Tigmre 3 shows a typical record of Drop :7,3.

TAE vunitD 	 Dvop 44 Y,:-ith en impact velocity of 105 ftioes grre a
nnm3t2n 1:aired Tv7:tise, p..1152 of es arc a montao7,1 faired lensitudinel
m.slaa of al.lgo The :a.s7:f=rtztraia on is 455 vas 3743 2aero 1:aches/inch
	n ,Tr1 	 c7f i1,7q7 rill::"? 	 Thcl mit oitab,d

	

abeut 	 t etlzi's;7, z 2= S7,11 u2 172 gto The plastic aose sheared

c.lurins 	 ;;ant The 	 boldin3 thc 	 cote to the unit was

g:t,aase.! 	 1.1.p‘o 	 U.ins ebnloti thet 	 cztvii;y 2a -,Inad by tlpe

aose 	 ot:?,sfz•7X.c,:zy an 	 4-pactq c2 all

;:ects c;:f2o-yed na an loaein to bz large enough to
LLle	 goe- iris fa tbz 	 2tjvcc 	 relocity

7',v1e.27 	 trls,3z cana:Itiong

	

fK77,1$1 	 Pirz- 	 ;;11,in 2 .1r1 t,ending
TP:;(ry in 	 ol7t■mt,niot, nt time eg

a t.7,z,re 	 fin 	 bz Lried 	 t4tstc6,
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ShiIG p'lmeti641eie* 	 inti-donie 	 51. 	 at
‘Prifioa ibly Anether 	 , aco:xtty tip
toy:: 	 ttiti•Chasiceiii:'ne olean;nnsiie•selieiiiitiiiin upon vetekeet.

. 3. S
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D.L . Eznce, 7182

Attn: D. toil
J. 1f. inemen, 1442

Copeland, 7321
D. S. Dream, 7522
a. E. Smeltser„ 3421-3
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