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8 ‘Claiins.

1
The invention -described .herein and claimed
may be manufactured and used by or for the Gov-

-ernment for governmental purposes without the

payment to us of any royalty thereon.

This invention relates to an apparatus espe-
elally adapted for use in chambering and posi-
tioning “shaped” charges in proper relative posi-
tion with respect to a targef, more pérticularly
a target submerged. in a liguid medium.

A prineipal object -of our invention is to pro-
vide a simple, compaet appardtus comprised of
inferchangeable elements which may be infalli-
bly assembled with .comparative simplicity and
assurance of proper chambelmg of the “shaped”
charges carried thereby.

‘Other objects will become apparent from tHe
following description when considéred with the
appended drawings in which:

Fig. 1 is a longitudinal sectmna:l' view through
apparatus constructed. in aeeordance with our
invention; :

Fig. 2 is-a fragmentary elevation of the apps-
ratus shown in Fig. 1;

Fig. 3 is a. perspective view of a segling element
used in the apparatus of this invention;

Fig. 4 is a perspective view of 4 czge used in
the .apparatus of this invention;

JFig. 5 .is' a plan view of one type of “shaped”
charge adapted for use with our apparatus:;

Fig. 6 is a sectional view taken upon line 6—6
of Fig. 5; and,

Fig. 7 is a plan view of another type of
“shaped” charge adapted for use with our ap-
paratus.

As-shown in Fig. 1 our apparatus is generally
indicated at I8 and is comprised essentially of
a base élement 20 similar intermediste members
30, sealing elements 49, cages 50 and a cap ele-
ment 69..

The intermediate members or discs 30 are
hollow generally cylindrical members symmetric
about their central axes and are provided inter-
mediate the upper and lower surfaces 31, 32 with
radially outward extending fianges 33. We have
shown surfaces 31, .32 t0 be opposed flat surfaces
but we contemplate making these surfaces op-
posed convex, concave, coilvex-concave, or con-
vex-fiat, efc., as more clearly disclosed herein-
gafter in connection with the charge shown in

Fig. 7. The members 30 are formed with' axial-

‘bores 34 and are arranged in superposed coaxial
relation as shown.

The adjacent pairs of intermediste members 39
d4re joined by the circular sesling elements 40
as indicated in Fig, I ifv fAuid’ sedled relation.
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Fachsealing element #0 extends between an sdja-
cent pair of members 30 between the adjacert
flanges 233 thereof and is formed with phurality
-of protuberant portiéns or segments 4§ here
shown in Figs. 1 and 8 to be of generally rée-
tangular conﬁguration but whmh may be Gf any

'outward to substa_nmally the cyhndrlcal surfaces

85 of members 30, Sealifiz elémsits 40 may be
made of any appiépriate métallic or Hom-rmetsl-
He maberial that will withstand tHe pressutres
which miay be -eiferhally imposed thereupon
threugh subkiergerice of the apparatus in o fluid
medium and which may be easily attackeéd by
the “jets” emadatirig from the sHaped chigrge
engompassed by the €letient.

‘Bach ddjacent pair of members 30 ave rigidly
interconnected by splif-cireular oa;ges‘S@ provided
with embrasures §1 confor 2 gats
figuration: to the extérnal configy
tuberances 4f as clegrly shown in Fig. i.

"The
cages 50 moay. be circumférentially tightened
about the sédling elernérits 40 by any suitable
means and affixed to members 38 by stud bolts

or simiflar fasteners 53. The -external diameters
of cages 50 are such that the outer sitirfaces of
theedges will not project outwardly of the ¢¥lin-
drieal surface contalmng the euter surfaces 35
of flanges &3, and gaskets 54 may be interposed
between' the cages 50 and sealing elemients 48.

The hollow base element 2§ of desired external
configuration, shown as .generally hemi-spheri-
eal, i attached {o' thé lowermost raember 3%
Below its flarige 33, As:showi, this element forms
a smooth joint with the contiguous surface 35
oft Hange 33 and is attached to the member by
serews 21, Gasket 22 assureg o fluid-tight joint.
Elentent 29 forins a. chamber 25 in- ¢onjunchion
with the lowermost surface 82 of thé member.

Cap element 63 is conveniently a duplicate of
baseelement- 40 and is' dttached to'the contigilous
surface of member 30 by serews 61 to form: there-
with a closed chamber 63.

The apparatus is-adapted to e suspended from
a-cdble oy similar device €4 by means of the jam
nut 8% interconnecting cap 89 and cabls 54 by a
nipple 650 as shown in Fig, 1.

Each chamber 3¢ defined by adjdcent surfaces
of adjacent members 30 and sealing elements 49
is addpted to chaniber g shaped-charge 18:of the
tybe shown i’ Big. 5. The charge 70 :comprises
a-generally cireular charge: formied with'a plu-

rality of radidlly outwardly-facing cavities 71

arranged symmetrically about: the centrdl agis
of the charge to' give a plirality of “shaped”
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charge effects simultaneously in the direction
of the respective radial lines of symmetry 12 of
the cavities 71 when detonated centrally at 3.
Each eavity 71 is provided with a complemental
finer 74 of suitable metallic or non-metallic
material, o

As will be understood the charges 18 are ar-
ranged in the chambers 36 so that the protuber~-
ances 41 and cavities will be radially aligned in
order to assure proper space for formation .of
the “jets” and it will be noted from Figure 2
that the cavities 71 of one charge 10 may be stag-
gsered with respect to the cavities of the next
adjacent charge 70 above or below a given
charge 76. )

If it is desired to attack the target at an angle
above or below normal a charge 80 of the form
shown in Fig. 7 may be employed by making the
surfaces 31 and 32 of members 30 conform there-
to. As will be apparent from Fig. 7 charge 80
may be centrally detonated at 8! and be pro-
vided with suitable liners 82 for each of the cavi-
ties 83 which may be arranged similarly to cavi-
ties 71 of charge 78. Charge 8¢ may be employed
in the position shown in Fig. 7 or inverted.

Charges 10 can be simultaneously detonated
by a primacord 66 extended through bores 34 of
members 30 and bores 13 of charges 70. The
primacord can be detonated by the initiator 61
energizable through the leads 68 carried by cable
64 and extended through cap element 60 in fluid
tight relation. The primacord may also be uti-
lized to retain charges 70 properly centered in
chambers 36.

Chambers 23 and 63 are in communication
with chambers 36 through bores 34 and may
serve as fluid pressure chambers to equalize
pressures within the apparatus.

The sealing elements 40 may be replaceable
and the elements 30, elements 50, 60 and 20 made
so as to be interchangeable.

It will be observed that charges 10 and 80 are
merely shown as types of charges that may be
chambered in our apparatus but that we may
with equal facility use any other types of circu-
lar charges.

We may also use any other system of detonat-
ing charges 710 such as individual detonators for
each charge either individually or separately
energizable as is well understood in the art. In
use of the latter system of detonation the con-
trol means passing through bores 34, 13 to the
individual charge detonators would serve to re-
tain the charges T0 in proper position in cham-
bers 36.

It will be noted that members 38 are shown as
being hollow. They may be placed in communi-
cation with chambers 23 and 63 if desired. It
is contemplated that members 30 may be made
as solid elements.

We may also, if desired, fabricate elements 40
as distensible elements and expand them after
placement of the apparatus as by fluid generated
under pressure in chambers 23 and/or 63 suit-
ably conducted to the cavities 11 as by the means
shown in our copending application Serial Num-
ber 152,438, filed March 28, 1950, now Patent
No. 2,667,836, dated February 2, 1954.

The spacing between adjacent charges 10 or
85 may be varied by fabricating some or all of
the members 30 in two parts symmetrical about
a medium plane through flange 33 thereof and
placing an insert between the two parts of each
member thus split to vary the thickness of the
member 30 from surface 31 to surface 32, where-
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4
by the charges will be vertically spaced in the
apparatus accordingly.

We claim:

1. In apparatus for chambering “shaped”
charges to be positioned for use against a target
comprising in combination, a plurality of circu-
lar charge supporting members each provided
with intermediate outwardly extending radial
flanges arranged in spaced superposed coaxial
relation, said charge supporting members each
being provided with an axial bore, a circular seal-
ing element formed with a plurality of circum-
ferentially spaced protuberances extending ra-
dially outward to substantially the plane con-
taining the outer surfaces of said flanges en-
compassing the adjacent edge portions of each
adjacent pair of members intermediate each ad-
jacent pair of flanges in fluid sealed relation, and
a circular cage provided with an embrasure re-
ceiving each of said protuberances extending be-
tween each adjacent pair of flanges rigidly inter-
connecting each adjacent pair of circular mem-
bers interiorly of the plane containing the outer
surfaces of said flanges.

2. The apparatus of claim 1 in combination
with cap and base elements respectively affixed
to the uppermost and lowermost circular mem-
bers interiorly of a plane containing the outer
surfaces of said flanges and cooperating there-
with to define upper and lower chambers.

3. In an explosive unit built up from a plu-
rality of alternate first and second elements,
each of said first elements comprising a hollow
cylinder, each of said second elements compris-
ing a cylindrical band having a diameter sub-
stantially equal to said first elements, there be-
ing a plurality of circumferentially-spaced gen-
erally rectangular protuberances struck out-

“wardly in the wall of said band, a cylindrical

cage element having openings in its wall into
each of which a respective protuberance ex-
tends and fits, said band and cage having sub-
stantially the same axial dimension, and means
securing the end edges of each band and its cage

in overlapping relation with the surfaces of con- .

tiguous ones of said first elements, said first ele-
ments having integral equatorial projections fill-
ing the space between contiguous cages, to form
a fair cylindrical outer surface.

4. An explosive unit as recited in claim 3, each
said band forming with contiguous first elements
a sealed cylindrical chamber, a star shaped ex-
plosive charge filling said chamber and having
arms corresponding in number with said protub-
erances, the cavity defined by each contiguous
pair of arms being radially aligsned with a re-
spective protuberance.

5. An explosive unit as recited in claim 4, said
unit comprising at least three of said first ele-
ments and at least two of said second elements,
the protuberances of one of said second elements
being circumferentially offset from those of the
other of said second elements.

6. An explosive unit as recited in claim 4,
there being a central axial passage extending
through all said elements, and a single length of
explosive cord extending through said passage.

7. An explosive unit as recited in claim 4, first
and second hollow hemispherical end caps, means
securing one said cap to the lowermost one of
said first elements and means securing the
other said cap to the uppermost one of said first
elements to form an exteriorly smooth cylinder
with hemispherical ends.

)
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5

8. In a shaped charge unit built up from a
plurality of alternate first and second elements,
said first elements each comprising a hollow
dise, said second elements each comprising a
cylindrical band having equiangularly spaced
hollow, generally rectangular protuberances, a
generally star-shaped solid explosive charge hav-
ing arms corresponding in number and angu-
lar spacing with said protuberances and posi-
tioned within said band with the space between
contiguous arms radially aligned with a respec-
tive protuberance, means securing all said layers
together to form a cylindrical unit, said means
comprising cylindrical open-ended cage means
having an inner diameter substantially the
same as the outer diameter of said hollow discs,
there being a plurality of openings in the periph-
eral wall of said cage means into each of which
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a respective protuberance extends and fits, the
upper and lower edges of said cage means re-
ceiving and being secured to respective contigu-
ous ones of said hollow discs to secure the same
together. .
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