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The present invention relates to shaped explosive 
charge apparatus and, more particularly, to novel and 
improved types of shaped explosive charge apparatus for 
use, for example, in perforating the tubular lining or 
casing of the inner wall of a bore hole together, in some 
cases, with the concrete or cement filling the space be 
hind the casing. 
Well known types of shaped explosive charge devices 

include a substantially conical-shaped or hollowed-out 
portion in the front end of the main explosive charge, 
the front conical section or hollowed-out portion having 
a metal liner, which in many cases is made of copper. 
This liner upon firing the shaped explosive charge is 
generally transformed into a comparatively important 
core which follows the high speed jet formed upon the 
explosion of the charge at a comparatively lower speed 
and acts to engage at least portions of the perforation 
formed by the jet so as to obstruct it over a substantial 
length. This at least partial stopping or obstruction of 
the perforation is highly objectionable since it is normally 
desirable that the perforation should remain fully open. 
This is particularly true when it is desired to perforate 
a bore hole lining, for example, in order to open it for 
purposes of production from petroleum deposits, etc. 

Further, in conventional forms of shaped explosive 
charge devices wherein the weight of explosive material 
is very limited by reasons of the conditions of operation, 
it is necessary for the outer casing of the charge to be 
composed of solid metal. When the charge explodes, 
this casing, if made of solid metal, is either disintegrated 
so as to form multiple splinters of variable sizes or it 
becomes partly molten or even vaporized, according to 
the nature of the metal forming the casing. In both 
cases, the resultant products formed from the casing after 
the explosion of the charge are carried along by the jet 
of exploded material formed by the detonation of the 
shaped explosive charge through the perforation pro 
duced by the jet. These products have a tendency to 
close at least partly the perforation either through a 
wedging therein of splinters in their solid state or through 
condensation of the vaporized metal over a more or less 
considerable depth within the perforation. This, as in 
the case of the core formed from the liner, results in a 
substantial reduction in the efficiency of the perforation 
as far as operation of the bore hole is concerned, espe 
cially so in the case of the working of petroleum carry 
ing strata or deposits. 

It is the purpose of the present invention to eliminate 
at least one or more of these disadvantages. With regard 
to the liner, it has been found, that in accordance with 
the invention, the above disadvantage may be obviated 
by the provision of a liner for the shaped explosive 
charge device which is not made of solid metal but is 
composed of compressed pulverulent metal, preferably a 
heavy metal which is sintered after compression, if re 
quired. It has been found that, upon firing of the shaped 
explosive charge device, with such a liner, the part of 
the liner which is not transformed into a gaseous jet is 
completely atomized to form a powder of a granulometric 
value equivalent to that of the original powder. This 
powder is of such size that it does not act to stop or ob 
struct the perforation produced by the jet formed by the 
explosion of the shaped explosive charge. 
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Similarly, in accordance with the invention, the casing 

enclosing the shaped explosive charge may be formed 
from compressed powdered metal which may be subse 
quently sintered, if required, instead of from a solid 
metal. It has been found that such a casing has a num 
ber of advantages. For example, the confinement of the 
shaped explosive charge within a casing of this type had 
lead to improved effects. Also, a casing made from 
such compressed pulverulent metal is completely atom 
ized under the action of the explosion of the shaped 
charge, so as to form a powder of a granulometric value 
equivalent to that of the original metal powder. It has 
also been found that there is no risk of this powder 
clogging or obstructing the perforation which is obtained 
by means of the explosive jet formed by the explosion of 
the shaped explosive charge. 
The granulometric value of the puverulent metal or 

powder which may be used in either or both of the above 
described embodiments of the invention may in practice 
be selected within a broad range. For example, when 
compressed iron powder is used, the granulometric value 
may be equal to 5%00 or 10%00 (sieving fractions ex 
pressed in terms of the Tyler Standard Screen Series). 

In my copending application for United States patent 
Serial No. 614,395, dated October 8, 1956, now aban 
doned, for "Shaped Explosive Charge Devices,” it has 
been proposed to produce liners of a material such as 
titanium, adapted to react in an exothermic manner when 
they have engaged petroleum-carrying geological strata 
which are to be opened for productive operation. Ex 
perience has shown that, in this case also, it may be of 
advantage to produce such liners, for example, by means 
of compressed pulverulent titanium so as to increase still 
further the efficiency of the explosive charge. 

For a more definite understanding of the principles 
and advantages of the invention, reference may be had 
to the following detailed description taken in conjunc 
tion with the accompanying figures of the drawing, in 
which: 
FIGURE 1 is a side elevation in longitudinal section 

of a casing perforating apparatus including a shaped 
explosive charge device, in accordance with one em 
bodiment of the invention; and 
FIG. 2 is a side elevation in longitudinal section of a 

casing perforating apparatus including a shaped ex 
plosive charge device, in accordance with a further em 
bodiment of the invention. 

In FIG. 1, a portion of an elongated, hollow, cylindri 
cal perforator casing i is suspended in a conventional 
manner by a cable and hoisting mechanism (not shown) 
in a bore hole f2 having a metallic casing 3 forming 
the inner wall of the bore hole. A plurality of shaped 
explosive charge devices 4, only one of which is shown, 
may be supported in a conventional manner within the 
elongated cylindrical casing 11 in superposed, spaced 
apart relationship in such a manner that when fired either 
together or individually, each of the shaped explosive 
charge devices forms a jet adapted to perforate the well 
casing 13 and, if required, any cement or concrete cast 
between the well casing and the bore hole 2. 
The shaped explosive charge device 4 comprises a 

covering means or casing 15 enclosing a shaped explosive 
charge i6 having a covering means or liner 17 of sub 
stantially conical form in the forward portion thereof 
forming a corresponding hollowed-out recess directed to 
Ward the front of the device in a conventional manner. 
A conventional igniting means 18 comprising a detonat 
ing cord, for example, passes through the rear portion 
of the casing 15 in such a manner as to enable the fir 
ing of the shaped explosive charge device 14 in a con 
ventional manner. 
On assembly, the shaped charge device 14 is intro 
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duced sideways through a port 9 formed in the wall 
of the perforator E, and is held in position by a con 
Ventional plug 20 which is screwed into the port 19. 
While the front end of the casing 15 of the shaped 
charge device 4 bears against the cooperating edge of 
the port and plug at one end, its other end is fitted inside 
a recess formed in the opposite wall of the perforator 
casing it. The plug 20 is adapted to be perforated 
in its central section by the jet produced by the ex 
plosion of the shaped charge device 4. 

in accordance with the invention, the casing 5 of 
the shaped charge device 4, instead of being made of 
a Solid metallic nnaterial, is made, for example, of pul 
Verulent iron, the granulometric value of which is equal 
to about 5%00, the pulverulent iron being compressed so 
as to show an apparent specific gravity equal to about 
6.5. In order to give the casing 5 the necessary me 
chanical properties, the casing 5 is surrounded by 
an Outer very thin casing or outer covering 21 of alumi 
num having a thickness of about .0118 in. 

in the embodiment of FiG. 2, a shaped explosive 
charge device 30 is positioned within the hollow, elon 
gated, cylindrical perforator casing 1 in substantially 
the same manner as the shaped charge device 4, with 
its forward end adapted to bear against the cooperating 
edge of the port 9 and the plug 20, and with the rear 
end of a casing 3 for the shaped charge device 39 fitted 
inside a recess formed in the opposite wall of the per 
forator casing 11. The charge is adapted to be fired 
by the igniting means 18 in a conventional manner. 

In contrast with the embodiment of FIG. 1, the shaped charge casing 31 enclosing the shaped explosive charge 
32 may be composed either of a solid metallic substance, 
Such as steel, or may take the form of the casing 5 with 
the corresponding outer casing 21, as shown in FIG. 1. 
In accordance with the invention, a substantially conical 
covering means or liner 33 situated in a conventional 
manner in a hollowed-out depression in the forward end 
of the explosive charge 32 may be composed of a heavy 
compressed metal Such as copper or iron, or, when it is 
desired to obtain the exothermic effect discussed in the 
aforementioned copending application, the liner may be 
composed of compressed pulverulent titanium. 
Thus there has been provided, in accordance with the 

invention, novel and improved shaped explosive charge 
devices having either the charge casing, the charge liner, 
or both, composed of a suitable compressed pulverulent 
material, so as to eliminate at least some of the prod 
ucts of the explosion of the shaped explosive charge 
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device tending to obstruct the perforation formed by the 
jet produced by the shaped explosive charge. 

It will be evident to those skilled in the art that the 
above-disclosed embodiments are meant to be merely 
exemplary and that they are susceptible of modification 
and variation without departing from the spirit and scope 
of the invention. Therefore, the invention is not deemed 
to be limited except as defined by the appended claims. 

i II ciainn : 
1. A shaped explosive charge device for use in per 

forating apparatus and the like, comprising a shaped ex 
plosive charge having a hollowed-out depression at one 
end, a liner for said charge disposed in said depression, 
a casing having a substantial thickness which is consid 
erably greater than that of the liner and sufficient to 
effectively confine the charge when detonated, said cas 
ing completely surrounding the portion of the surface of 
Said shaped explosive charge other than said one end, 
Said casing being made of compressed and sintered metal 
powder and an outer cover of sheet naterial in close 
fitting contact with at least a substantial portion of said 
casing, said sheet material being very thin relative to the 
thickness of said casing. 

2. A shaped explosive charge device for use in per 
forating apparatus and the like, comprising a shaped 
explosive charge having a hollowed-out portion at one 
end, a liner for said charge disposed in said portion, 
a casing made of compressed metal powder having a 
Substantial thickness which is considerably greater than 
that of the liner and sufficient to effectively confine the 
charge when detonated, said casing completely surround 
ing the portion of the surface of said shaped explosive 
charge other than said one end, and an outer cover of 
metal sheet material in close fitting contact with at least 
a Substantial portion of said casing, said metal sheet mate 
rial being very thin relative to the thickness of said casing. 
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