
... ..
!-
L

.

VIHUFIED uNcLAssInw Written by Henry Linsohitz

Pm 9 PUBLICLY RELEASABLE
By %2,.22- Au.z!r. .

A.
Per P’S6-16 Date:44/9.<.

Xc-14 Date: $-/?-9s

The previous 8eries of shots (Progress Report Maroh 29), made to

study @f’footof air=gap on momentum transfer from IL E. to target, was sub.

joot to syatomatic expsrimontal”error,in that the elaba of M. E. were

baakod by steel plates whose inertia was greater thzn that of the projectile.

Under SUQIIconditions, tho air~g&p would be expoctod to have little effect

o m was actiuallyfound. Noreouor, this arrangement doee not simulate gadget

condition~,whure a rolativoly thin case is anvisqgod. The series has boon

repeated with a light frame support for *he H. II.charge, made of 3/’4t’thick

wood stook. Tho ohargea wero slightly inodified, consisting of circular slabs

6r’in diameter, instead of 4“ x 6“ rectxuqlos. The slab thickrmsa was main-

tained at 3/2S’,and the projectiles wero again 10 kilo. steel cylindora, 4“

in diameter and 6“ high. Results for tha two oa~es are qivon in the appended

I

is markedly decreased by

in momontum is still,a

}S k--m .--—. Toe efi%w$tof air and cork spacers on plate damage due to detonation
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. wave interaction has been studied. The criterion of shock was +vdmn to be

the area of Neumann banding (Progress Report, Msrch 29). It was found that

with an

li.rw of

general

Spalxu%

tiwe in

air-gap of 1/4{~and u l/2° thick U. E. @&b$ the banding under the

Intersection of the waveo Is indistinguishable in the region of

banding at the top of the test plate. On tho other hand, oork

(sheets interposed between l?.E. slab and plate] proved very i.noffeo.

6hielding tk,oplate from shock. The shots with air-gap were madb

with two-point initiation a+ one end

the effect of ohanging anglo on wave

A slot l/N5’awide and l/32° deep was

of th~ slob, to study at the same time

interaction (see again$ previoue r~port).

milled across the middle of the plate

to help detc?rminethe location of tho fragments with reference to the deto-

nation points. The frqgmmts were sectioned transversely at different

lengths along the plate and otchcd. AS was found previously, the violence

of tho interaction decreases with increasing

wave fronts. Further detdls are given in a

April 10, 1944.

C. TERMINAL OBSERVATIONS

Work is now being

~.of wave inter~ction.

anglo of intersection of the

report of W-alterKaumann,

\

directed mainly toward overcoming the effects
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(a) Preparation of shots: Chargm woro made in a 3-se@3.on hemi-

spherical mtoulddesigned for tamping, in which the sections were mado I
thinner’toward the poloa. A face-plate was fitted to the mould, permitting 1

tamping from the polos and providing a smooth i?aooat tho equator, wi%hout

cutting or &oraping of the charge. Castings wore much more uniform khan

thoso made previously, with moulde designed for pouring, and the hominphos%s

fitted tbgother more closoly. The gaps were m~do by casting around a 3 3/2”

diatieterlead hemisphere, removing the form, and @upporting the 3“ steel

sphere within the cast by six 3/4t’cork cubes. All spheres were 3/2” Wala,

(b) liesultswith ono-point initiati~ TheoffeoLontho sphere I

in tho region opposite tho booster is much more violont in tho air-gap case

two shots, one with gap mada as described abovo (#147), and one in which

tho charge was 1“ thick, without gap (#l!53).

Fig. 2 shows tho general appearance of the blast wavo in an air-gap
\

between a shell of H. E. and a metal target. The angle at whioh the blast

front s%rikso the target is q=
$ta@Q VD where VBS blast vdocity and

VD= detonation volooity. For a thin gap, VB ia roughly constant, and ~V~,

whonoe q_4S0, The situation at the point opposito ths boostar is shown

in l?ig.3. It is seen that the air-blast pattern is similar to that developed

by anun).ined oavity charge. The essential difference in%roduaod with the

air-gap thus appaar8 to bo the formation in the gap of a Munroe jet, directed
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.~~ It is probable that tho difference ie due to a simulated Manroe effect,
developed as follows;

, .. H. E. ./

intonation
~lktonation FrontFront

Interaotim”II* E.

Target

.

rig. 2
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Zn the 3.ightof the foregoing remarks, it

slab tests apparently gavo suoh rnnrkedimprovenont.

offeot might be expected from tho div~rgenoe of tho

is hard to see why the

Tb.~G,the hhnroo $Mw at the 1$.m of

move outward from the center instead

WS.VOintora~tion in tho slab (Fig. 4)

of converging toward a point.

Initiation Points ~

‘#

Top View End View

are observod in this case also. Rowevcr, the effect seems to be distril$uted

over a somewhat broader region on the sphere with air-gap than without.

Comparisonbetween the two oases is difficult, becauso the )-/2”spheres used

ware fragmen-ted(1” thickness of Mixture #Zl) while the air-gap shots, made

with 3/’4~’cork mixtire, romaineclconstant,
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2 ● JotrJ: The complete history Of jet for~tion in spher~s imploded with

Z-point inithtion is now availubleand oonfirms the machanism previously

surmised. Fig. S shows three stages in *ho process.
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Fig. 6

/ “Shots #148 and #163 wero made in connection with section lC above, ueing 3 4

cork ohargos, 2-point initiation, and l/4” air-gap. Shot#42 was fircxiwith

1/2(’of Fentolite and no gap. It is clear that the steps in jet formation

are as follorlm:

{a) ~ildfig upofhigh pl"assuroinplme~lfimy between tiosters'

(b) Extra flow ofmo’tal in Lhis plane, so that walls meet along

line connecting two’boo~txn?s.
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(c’)Squirting of’metal bmkward towards ini%iationpoints. It ,
I

appears that the hole at each end of tho lino of intarfiectiorimay not be I
b

entirely due to erosion by the jet, but in large park ie a residual 8paoe,
I

loft by the unequal flow.

3. Tracerec Solid bronzo and stainless steel balls have

and are being tested. The range of term%nal abserrwtions

etiended using bronzo (up to 3/’4”pontolito on l/2C’wall,

been rooeived

cum be somewhat

3“ sphera).

Although the balls are somewhat brittle, they are more resistant than the

hollow coppor spheres plugged with soldor Lhat huve boon used hitherto.

4. Thick ahargos - multiple point tiltiation~ Experiment alone those

lines sown to bo the most diroot and straightforwardattsck on the main

imploriionproblem. The highoat thickneso ratio yet fired han boon 1“ of

cork-pmtolite on a 3/2” wall, 3“ OD sphere. v~honinitiated at 6 points,

tho fragmento showed excellent radial flow and littlo evidence of jete.
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