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57) ABSTRACT 

The present invention relates to an improved enclo 
sure apparatus for containing a shaped explosive 
charge which includes a top enclosure member, a bot 
tom standoff member and a shaped liner positioned 
therebetween. The liner, enclosure member and stand 
off member each include annular flange portions and 
means for clamping the flange portions together are 
attached thereto so that a fluid tight seal between the 
liner, enclosure member and standoff member is pro 
vided. 

6 Claims, 4 Drawing Figures 
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1. 

SHAPED CHARGE ENCLOSURE APPARATUS 

Shaped explosive charges are utilized for a variety of 
purposes. For example, in the formation of trenches or 
ditches to receive pipelines and the like both on land 
and underwater, shaped explosive charges have been 
used successfully. Generally, several shaped explosive 
charges are placed in a predetermined pattern over the 
portion of the earth to be excavated and substantially 
simultaneously detonated. A portion of the energy 
from the exploding charges is directed downwardly due 
to the shape of the charges so that a plurality of open 
ings are formed and the earth or rock between the 
openings fractured. 
Shaped charges utilized for excavation are generally 

of circular cross section with the shaped bottom por 
tion taking the form of an upright cone. This configura 
tion results in a major portion of the energy released 
upon detonation of the charge to be directed down 
wardly. In order to bring about the most effective utili 
zation of the energy or force created, the conical sur 
face is generally located interiorly of the charge and is 
positioned a short distance from the ground surface. 
Thus, container apparatus used for such shaped 
charges have heretofore included a standoff portion 
positioned directly below a conical retainer or liner 
above which the explosive material is contained. 
By the present invention an improved enclosure ap 

paratus for containing and forming explosive charges 
into the desired shape is provided for use both on land 
and below the surface of the water, which enclosure ap 
paratus includes a top enclosure member, a shaped 
liner and a closed bottom standoff member, and which 
is readily assembled whereby a fluid tight seal between 
the various parts results. 
Broadly described, the improved shaped charge en 

closure apparatus of the present invention is comprised 
of a top enclosure member, a bottom enclosed standoff 
member and a shaped liner positioned between the top 
and bottom enclosure members, which liner includes 
an annular flange portion. Each of the top and bottom 
enclosure members include annular flange portions for 
coating with and supporting the annular flange portion 
of the liner, and sealing means for bringing about a 
fluid tight seal between the liner flange and the annular 
flanges of the enclosure and standoff members are pro 
vided. 
Preferred embodiments of the enclosure apparatus of 
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the present invention are illustrated in the drawings 5O 
made a part of this disclosure wherein: 
FIG. 1 is a perspective view of the shaped charge en 

closure apparatus; 
FIG. 2 is a side elevational view of the apparatus of 

FIG. 1 taken in cross-section; 
FIG. 3 is an enlarged view of a portion of the appara 

tus illustrated in FIG. 2; and 
FIG. 4 is an enlarged view of an alternate form of ap 

paratus similar to that shown in FIG. 3. 
Referring to the drawings, and particularly to FIGS. 

1 and 2, the improved enclosure apparatus for contain 
ing a shaped explosive charge is illustrated and gener 
ally designated by the numeral 10. 
The apparatus 10 is comprised of a top enclosure 

member 12 and a lower enclosure or standoff member 
14. Positioned between the enclosure and standoff 
members 12 and 14 is a liner 22. The apparatus 10 may 
be formed of metal or plastic material and is circular in 
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2 
horizontal cross-section. The top enclosure member 12 
is generally conical in vertical cross-section and an 
opening 15 is provided at the apex or top of the enclo 
sure member 12 for filling the apparatus 10 with explo 
sive materials. A cap 16 is threadedly or otherwise re 
movably connected over the opening 15. An aperture 
18 is provided in the cap 16 for receiving a conven 
tional detonator 24 and an elastomer sealing member 
or other suitable sealing means 20 is provided for pre 
venting leakage between the detonator 24 and the cap 
18. 
The liner 22 includes an annular flat flange portion 

26 attached to the shaped portion 28 thereof. The en 
closure member 12 includes an annular flat flange por 
tion 30 connected thereto for coacting with the annular 
flat flange 26 of the liner 22, and the enclosure member 
14 includes an annular flat flange portion 32 connected 
thereto for coacting with the flange 30 of the member 
12 and supporting the flange 26 of the liner 22. Sealing 
means are provided positioned between the upper and 
lower horizontal flat surfaces of the flange portion 26 
of the liner 22 and the flange portions 30 and 32 of the 
enclosure members 12 and 14 respectively. The sealing 
means can take a variety of forms, e.g., as shown in 
FIGS. 2 and 3, the sealing means can be comprised of 
a pair of annular elastomer gasket members 33 and 35 
positioned between the annular flange portions of the 
liner 22 and the enclosure members 12 and 14. Prefera 
bly, however, the sealing means is comprised of a single 
elastomer member 37 of U-shape in cross-section posi 
tioned around the outer peripheral edge of the annular 
flange 26 of the liner 22 as shown in FIG. 4. The pre 
ferred elastomer gasket member 37 is formed in a man 
ner such that it fits over the peripheral edge of the an 
nular flange 26, and continuous portions thereof lie on 
both sides of the flange 26 between the flanges of the 
enclosure and standoff members 12 and 14. While a va 
riety of elastomer materials may be utilized, the sealing 
means is preferably formed of neoprene having a thick 
ness of approximately 1/16 inch and a Durometer hard 
ness of 60 - 5. 

In one form of the present invention (FIGS. 1-3), the 
annular flange portions of the liner 22 and the enclo 
sure members 12 and 14, and the sealing means utilized 
are clamped together by means of a clamp ring 36 
which includes a conventional latching and tightening 
device 38. The clamp ring 36 is formed of a diameter 
and shape such that when it is tightened, the flanges 30 
and 32 of the enclosure and standoff members 12 and 
14 respectively are clamped together against the seal 
ing means and the annular liner flange 26 to form a 
fluid tight seal therebetween. In the form of the inven 
tion shown in FIGS. 2 and 3, the annular flanges 30 and 
32 of the enclosure and standoff members 12 and 14 
preferably include complimentary annulets 38 and 40 
respectively, which annulets face each other and form 
vertical annular shoulders for positioning the annular 
flange portion 26 of the liner 22 and preventing the gas 
ket members 33 and 35 from flowing outwardly when 
they are compressed between the flanges 26, 30 and 
32. 

Referring now to FIG. 4, an alternate form of con 
nection between the enclosure and standoff members 
12 and 14 and liner 22 of the present invention is illus 
trated. In this embodiment, the members 12 and 14 and 
liner 22 are held together and sealed by a portion of the 
top enclosure member annular flange 30a which is 
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folded and crimped over the peripheral edges of the an 
nular flange 26 of the liner 22 and the annular flange 
32a of the standoff member 14. That is, the annular 
flange 30a of the enclosure member 12 is formed so 
that a portion 42 thereof is folded downwardly over the 
peripheral edges of the gasket member 37 and annular 
flange 32a of the enclosure member 14 with a portion 
44 thereof folded or crimped inwardly into contact 
with the bottom surface of the annular flange 32a of the 
member 14. As will be understood, in this embodiment 
of the invention the clamp ring 36 is not required. 
A plurality of the improved enclosure apparatus of 

the present invention can be shipped in disassembled 
condition to a location of use. Upon assembly of the ap 
paratus 10, a liner 22 having the desired shape is fitted 
with elastomer sealing means, preferably the U-shaped 
gasket member 37 described above and illustrated in 
FIG. 4, and positioned on the top of a standoff member 
14 of the desired height. The top enclosure member is 
positioned on the liner and the apparatus 10 is clamped 
together in a manner described above. 
As previously described, the standoff member 14 po 

sitions the charge contained within the apparatus 10 a 
desired distance above the surface of the strata to be 
fractured. When the enclosure apparatus 10 is utilized 
beneath the surface of a body of water, the space below 
the charge must remain substantially water-free and for 
this reason the standoff 14 is enclosed. The enclosed 
standoff 14 must withstand the water pressure exerted 
on it without collapsing and reinforcing the ribs 46 
(FIG. 2) are provided within the member 14 for provid 
ing strength thereto. As shown in FIGS. 1 and 2, the 
standoff member 14 is preferably formed in a shape 
which includes an annular indentation 48 in the outside 
surface thereof. This shape facilitates the attachment of 
ballast such as a conerete block to the member 14 so 
that the apparatus 10 has a negative buoyancy and can 
readily be submerged beneath the surface of a body of 
Water. 

The apparatus 10 is preferably formed of a plastic 
material such as polyethylene having a thickness of ap 
proximately 1/10 of an inch. For underwater use, the 
polyethylene is weighted to increase its specific gravity 
to a level greater than that of the water. The addition 
of barium sulfate in an amount of about 15 percent by 
weight to the polyethylene increases its specific gravity 
to about 1.05. Upon detonation of the explosive mate 
rial the resulting weighted polyethylene fractures re 
main beneath the surface of the water. 
After assembly of the apparatus 10, the cap 16 is re 

moved from the enclosure member 12 and the space 
within the enclosure member 12 and the liner 22 is 
filled with an explosive material. A detonator 24 is fit 
ted through the cap 16 and the cap 16 is secured onto 
the enclosure member 12. 
The improved shaped charge enclosure apparatus of 

the present invention is particularly advantageous for 
use in areas which are relatively inaccessible in that the 
apparatus may be assembled just prior to use, thereby 
avoiding the necessity of shipping preassembled 
charges. Once assembled as described above, the appa 
ratus may be placed beneath the surface of water with 
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4. 
out fear of failure due to leakage. 
While specific embodiments of the present invention 

have been described herein for purposes of disclosure, 
numerous changes in the shape and arrangement of the 
various parts may be made by those skilled in the art 
which are encompassed within the spirit of this disclo 
sure and by the appended claims. 
What is claimed is: 
1. A quickassembly enclosure apparatus for a shaped 

explosive charge comprising: 
an enclosure member having an annular flange ex 
tending generally laterally of the enclosure appara 
tuS 

a standoff member having an annular flange extend 
ing generally laterally of the enclosure apparatus; 

a liner having an annular flange extending generally 
laterally of the enclosure apparatus, said liner 
being positioned between said enclosure and stand 
off members with the flange thereof disposed be 
tween the flanges of said members; 

sealing means disposed between the flange of said en 
closure member and the flange of said liner and be 
tween the flange of said standoff member and the 
flange of said liner; and, 

means for selectively clamping the flanges of said 
members together axially of the enclosure appara 
tus to compress said sealing means and to thereby 
provide a fluid tight seal. 

2. The apparatus of claim 1 wherein said selective 
clamping means includes: 
a generally C-shaped ring opening radially inwardly 
to receive the laterally extending flanges of said 
members; and, 

manually operable lever means carried by said ring, 
said lever means being pivotable about a point ad 
jacent one end thereof from a first position wherein 
said ring may be positioned to receive said laterally 
extending flanges to a second position wherein said 
ring may be compressed together to pressurally en 
gage the flanges of said members. 

3. The apparatus of claim 1 wherein said enclosure 
and standoff members are formed of a plastic material. 

4. The apparatus of claim 1 wherein said sealing 
means comprises a generally C-shaped elastomer gas 
ket member positioned around the outer peripheral 
edge of the flange of said liner with a portion thereof 
between the flange of said enclosure member and the 
flange of said liner and with a portion thereof between 
the flange of said liner and the flange of said standoff 
member. 

5. The apparatus of claim 4 wherein said gasket 
member is formed of neoprene. 

6. The apparatus of claim 1 wherein the flanges of 
said enclosure and standoff members each terminate in 
an annulet extending generally axially of the enclosure 
apparatus a distance not greater than about one-half 
the thickness of the flange of said liner, said annulets 
facing each other to assist in maintaining the position 
of said liner and said sealing means relative to said en 
closure and standoff members during the assembly of 
the enclosure apparatus. 
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