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This invention relates to an explosive package 
and assembly so designed and arranged as to give 
unusual explosive effectiveness in certain respects 
and more particularly to such a package com 
prising shaped charges enclosed in a container 
adapted to be used repeatedly. 
While it is a well known fact that the pressure 

from conventional forms of explosive is exerted 
equally in all directions, recent investigations have 
developed possibilities for directing the explosive 
effect in a controlled manner by use of shaped 
charges. When, for example, a charge of high 
density, high velocity explosive is provided at one 
end with a dished cavity and is initiated at the 
opposite end, the blast from the hollowed end 
has a highly penetrating action, su?icient to per 
forate several inches of steel in many cases. 
An object of the present invention is an explo 

sive package comprising a suitable container and 
within said container a plurality of shaped explo 
sive charges. A further object is such an assem 
bly in which the container serves as a carrier for 
the explosive charges and is adapted to be used 
repeatedly for blasting purposes where perfora 
tion of adjoining material is desired. Another 
object is a pressure-resistant, reusable carrier for 
shaped charges, adapted for the perforation of 
oil well casings. A still further object is a meth 
0d of shooting a destructive jet from an explo 
sive charge through an aperture of a diameter -. 
substantially less than the diameterof the ex 
plosive. ‘Additional objects will be disclosed as 
the invention is described more in detail‘herein 
after. ‘ 

I have found that the foregoing objects are 
accomplished, and a very eiiective assembly pro 
vided, when I utilize an explosive package com 
prising a sealed metal container of pressure-re 
sistant construction having assembled therein a 
plurality of shaped charges of high density, high 
velocity explosive, each of the charges‘having a 
dished cavity facing the wall of the container or 
carrier, said cavity being lined with a liner of a 
shape conforming to that of the cavity. Adjacent 
to each of the foregoing dished cavities is an 
opening through the walls of the container of a 
diameter substantially less than that of the cav 
ity in the charge. Destructible sealing means 
are provided for each of these openings, and in 
itiating means are present for the explosive 
charges. 'When the charges are ?red, a jet of 
material is shot from each of said charges that 
passes through the openings in the container 
Walls, penetrates and destroys the sealing means 
thereover, and perforates the; walls of any tubing 

10 

15 

20 

25 

45 

55 

2 
within which the carrier and its charges is con 
tained. _ ‘ 

The attached drawings will serve to show more 
clearlythe principles and working of the inven 
tion, but it will be understood that these are by 
way of illustration only and are not to be taken 
as limiting in any way. ' 

Figure 1 is a vertical elevation of a lined shaped 
charge of the type described, mounted on a steel 
foundation in position to demonstrate the prin 
ciple of the invention. Figure 2 is a sectional 
view of the penetrating effect on steel plates re 
sulting from the ?ring of the charge of Figure 1. 
Figure 3 is an explosive package in accordance 
with the invention. 
In Figure l, i represents a substantially cylin 

drical block of a 50-50 blend of TNT and PETN, 
commonly known as Pentolite, and at a density of 
around 1.60 g./cc. This explosive block is in the 
form of a shaped charge having a conical cavity 
-2, lined with a steel cone 3. The explosive charge 
is 6 inches in length and 1% inches in diameter, 
and is supported on a steel block 4, 2 inches high, 
having a central opening 5 vertically there 
through, % inch in diameter and directly beneath 
the apex of the conical liner. This perforated 
steel block 4 rests on a mass of steel plates 6. At 
the end of the explosive charge opposite to the 
lined cavity, a small body of explosive ‘I is placed, 
having a preformed well 8 within it, adapted to 
hold the electric blasting cap 9. The priming ex 
plosive charge ‘I is capable of initiation by means 
of a blasting cap, when electric current is applied 
thereto through the leading wires 10. 
When the explosive charge I is detonated in 

the position and surroundings shown, the blast 
ing effect is manifested by a jet of particles that 
passes down through the opening 5 in the steel 
block and penetrates the supporting steel plates 
6 for a considerable distance. In spite of the fact 
that the opening 5 is only % inch in diameter 
against a charge diameter of 1% inches, the ex 
plosive action is so focused that the sides of the 
hole are barely scarred. 
Figure 2 is a cross section of the perforation 

22 in the supporting steel plates 6, each one of 
which is one inch thick, the total penetration 
amounting to substantially 5.5 inches, the di 
ameter of the perforation at the top being prac 
tically the same as that of the aperture in the 
steel block. This perforation is the result of 
the explosion of the charge 2. 

Figure 3 represents a practical application for 
utilizing shaped charges and the principles illus 
trated in Figures 1 and 2. The container ll 
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of pressure-resistant steel construction may be 
designated a carrier for shaped charges and 
the whole assembly as an explosive package 
adapted for example, for perforating 011 well 
casings. Within this carrier H is the container 
12 of paper board or other destructible material, 
this container holding securely in position the 
four shaped charges [3A, I313, l3¢ and BB, 
which are placed with their longitudinal axes 
substantially at right angles to the longitudinal 
axis of the cylindrical container l2 and with 
their lined conical cavities adjacent to and facing. 
the wall of the container, said‘ charges berng 
spaced a predetermined distance apart and being: 

adapted to be initiated by the connectingline' Primacord Hi, which passes through cap-sensi 

tive portions of the explosive‘ shaped charges. 

4 
peratures may prevail, and an advantageous ar 
rangement is to employ a high density main 
charge of this compound, with a wax content if 
desired, and. a low density, cap sensitive portion 
of the same compound as primer charge. 
The initiating means will preferably be a 

' length of Primacord or other detonating fuse, in 

10 

successive contact with ‘the several charges, 
though blasting caps may be" used, if desired. 
The Primacord will be butted up against an 
electric blasting cap shell at any desired posi 

' tion, preferably within the pressure resistant 

175" 

The Primacord is butted up against an electric. . 
blasting cap shell 15, which is adapted to be ?red 
by the passage of electric currentthrough the 
wires It at the desired time. The’ carrier H may 
be lowered into the well casing by means of the 
support H; This‘ carrier has vdernouvnitable top 
and bottom portions 18 and IIQl'GSDECtlVCiY, the 
removal of which allows the cleaning of the car 
rier after use and the separation of any debris. 
The particular feature of the carrier comprises 
the provision of apertures or channels through 
the walls at 20A, 20B, 20C, and 281), these aper 
tures being directly in front of and aligned with 
the apexes of the several conical liners and being 
of substantially smaller diameters than the bases 
of the explosive charges. Prior to use, the car 
rier is tightly sealed by closing the wall channels 
by means of sealing discs 2 IA, 2 KB, MC and 2 K). 
When the charges are ?red by means of the line 
of Primacord 54, they are detonated in rapid 
succession and, because of their nature and de 
sign, they cause a high velocity jet of particles 
of great penetrating power to pass through the 
channels in the walls and to penetrate not only 
the sealing discs but the adjacent casing walls 
and cement. Because of the directed action of 
the explosive shaped charges, substantially no 
damage is done to the side walls of the apertures 
or to the carrier itself; consequently this latter 
can be reused repeatedly. 
The explosive charges used according to the 

present invention will be of the high velocity 
detonating type and at high densities. While 
any explosive answering these requirements is 
applicable, I preferably employ such compounds 
as trinitrotoluene‘, ' pentaerythritol tetranitrate, 
cyclotrimethylenetrinitramine and ethylenedini 
tramin'e, or mixtures thereof. Blends of trini 
trotcluene with an organic nitrated explosive 
compound of higher melting point are satisfac 
tory for use, for example such mixtures as those 
designated as Pentolite, Cyclotol, Ednatol, and 
the like. The explosive used should desirably be 
of a density above 1.40, and preferably higher, 
around 1.60 for example, and may be in either 
cast or pressed form. 
High density explosives of the type‘described 

are too insensitive to be capable of detonation 
by means of a blasting cap or detonating fuse. 
It is necessary, therefore to include a more sensi 
tive portion in the explosive charge, one that 
is detonable by the usual means, either adjacent 
to or enclosed'within the main charge, and in 
detonating relationship to the initiator. Since 
cyclotrimethylenetrinitramine is of high thermal 
stability characteristically, it is particularly suit— 
able for use in- oil well casings, where high- tern; 

25 

65 

70 

75 

container, in order to be ?red electrically. 
The‘ charges- are adapted for perforation of the 

_well,casing by having a lined dished recess at 
the end facing said wall. Desirably this recess 
will be conical in shape, the cone angle being of 
any desired magnitude within limits, for example 
between 35° and 70°. The recess is not neces 
sarily conical in shape, however, and may be 
hemispherical, pyramidal or of other hollowed 
form, an essential being that it be lined with‘ a 
liner of a shape corresponding substantially to 
that'of the recess. Various rigid lining materials 
may be used, preferably of metal such as steel or 
copper, or of glass. The effectiveness of‘ the pene~ 
trating effect of shaped charges of the nature of 
those‘ described is such that relatively small 
amounts of explosive may be used; for example, 
25' grams of cyclotrimethylenetrinitramine charge 
is sumcient to perforate four to ?ve inches‘ of 
steel plate. 
The charges described will desirably be‘ as 

sembled within a holding container of paper 
board, plastic or other destr'u'ctible material, de 
sirably of substantially cylindrical shape with 
the various charges having their longitudinal 
axes approximately at right angles to the 
longitudinal axis of the container. The coni 
cally lined recesses will be adjacent to the 
container walls and the container will desirably 
be concentrically arranged within the casing. 
The assembly of charges in the destructible 

container is enclosed within an outer container 
or carrier of pressure-resistant material, steel 
for example. It is an essential that this pres 
sure-resistant container have openings in its 
walls at positions adjacent to the conical cavities 
in the charges; said openings being of substan 
tially smaller diameter'than the cone diameters 
and desirably less than three fourths of these 
diameters. Prior to the firing of the charges, 
the apertures are closed and the carrier main‘ 
tained, tight against oil, water or other ?uid by 
means of sealing discs. Because of the design 
of the chargeapenetrating jets of finely divided 
material are ejected from the conical ends of 
the charges at the time of detonation at ex~ 
tremely high velocity, and the jets are so focused 
that they are concentrated to streams of rela 
tively small diameter compared with those of 
the cone bases. Consequently the jets pass 
through opening substantially less thanthe di 
ameters of the cones without damaging the walls 
about said openings, perforate the sealing discs 
and penetrate the walls of the well casings as 
well as adjoining cement work. 
The device of the invention and the method 

involved have great practical advantages. In 
the case of oil well casings, perforators are used 
at depths where oil and water are present under 
high pressure. A pressure resistant carrier for 
thecharges'is required therefor for their pro 
tection. :The present invention-'ma'kes' feasible 
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a continuously reusable carrier, with the presence 
of preformed wall channels. By using the re 
duced diameters for said channels, as disclosed 
in the invention, a very considerable saving in 
the cost and practicability of the apparatus is 
effected. Because of the degree of curvature of 
the outer wall of a cylindrical casing of four to 
six inches outside diameter, the use of a sealing 
disc of a diameter of 1A2 to 5/8 inch, for ex 
ample, rather than one of 11/2 to 1% inches or 
more, is highly advantageous. 
The invention has been described adequately 

in the foregoing, but it will be understood that 
many variations may be introduced in details 
of charges, assembly and procedures without de 
parture from the scope of the invention. 

I intend to be limited, therefore, only by the 
following claims. 

I claim: 
1. An explosive package comprising a sealed 

metal container of pressure-resistant construc 
tion; an assembly of more than one shaped 
charge of high density, high velocity detonating 
explosive within said container, each of the 
charges having a lined dished cavity facing the 
wall of the container; initiating means for the 
charges; openings through the walls of the con 
tainer in front of each of the dished cavities and 
substantially symmetrically centered therewith, 
said openings being of substantially smaller di 
ameter than said cavities; and destructible seal 
ing means for each of said openings. 

2. An explosive package comprising a sealed 
metal container of pressure-resistant construc 
tion; an assembly of a plurality of shaped charges 
of high density, high velocity detonating ex~ 
plosive within said container, each of the charges 
having a conical cavity facing the Wall of the 
container, said cavities being lined with a rigid 

10 

15 

20 

25 

30 

6 
material; initiating means for said charges; open 
ings through the walls of the container in front 
of each of the conical cavities and substantially 
symmetrically centered therewith, said openings 
being of a diameter less than one half the cone 
diameters; and destructible sealing means for 
each of said openings. 

CLYDEv OLIVER DAVIS. 
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