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rated. This shaped explosive charge is of the type dis 
closed in Fig. 5 of the copending application Serial No. 
123,003, filed October 22, 1949, by A. Blanchard for "Shaped Charge Perforating Apparatus,” now abandoned. 
Approximate dimensions and specifications for a practical 
charge 19 of the type shown in Fig. 2 may be as follows: 
the container 50 may be 2% inches in length, and 14 
inches overall diameter at the base 21, manufactured from 
lead's inch thick opposite the liner 22, with an angle or 
of 15 with respect to the axis 23 of the charge 19; the 
liner 22 may be cone shaped, manufactured from thin 
copper, with an angle 6 of 27 with respect to the axis 23; 
the explosive material 37 may be 12 grams of a cyclonite 
base composition; and the apex of the liner 22 may be 3% 
inch from the primacord fuse 24 along the axis 23. The 
optimum angle p for maximum efficiency of the charge 19 
is of the order of 15 to 25°, though improved results will 
be obtained with angles up to 45°. 

In Figs. 3A, 3B and 3C are shown detailed views and in 
Fig. 4 an assembly view of shaped charge apparatus of 
the type disclosed in the copending application Serial No. 
209,598, filed February 6, 1951, by H. S. Robertson for 
"Method and Apparatus for Perforating Well Casing and 
the Like,” modified in accordance with the present in 
vention. In Fig. 3A, the container 25 of the shaped 
charge device 26 carries a bracket 27 which lies in a 
plane including the longitudinal axis 28 of the charge 
and is disposed perpendicularly to the outer wall of the 
container 25. In the bracket 27 is formed a hole 29 which 
is so placed as to lie on the longitudinal axis 35 of a 
cylindrical housing 38 having a wall 30, as shown in Fig. 
4, when the charge 26 is-inserted therein. Attached to the 
rear portion of the container 25 is a second bracket 31 
opposite to and lying in the plane of the bracket 27. The 
bracket 31 carries a pin 32 which is adapted to be in 
Serted in the hole 29 in the bracket 27 of another con 
tainer 25. A detonating fuse 34 may be passed through 
a port 33 having an axis 36 and formed in the rear portion 
of the container 25. - - 

In order to provide shaped charges 26 of optimum 
efficiency with maximum ease of loading in the housing 
38, the fuse 34 passing from one charge to another should 
preferably assume the form of a portion of a helix. To 
provide Such a configuration, certain angles must be con 
sidered. Thus, an angle 8 between the axes 28 and 35, 
as shown in Fig. 4, is determined in accordance with the 
aforementioned Robertson application, and may be of the 
order of 50. The angle b, shown in Fig. 3C, is chosen 
as described above for maximum efficiency of the shaped 
charges. By placing the fuse 34 at an angle (p and the 
axes 36 of ports 33 parallel to the tangent plane to the wall 
30 of the housing 38, the aforementioned helical posi 
tioning of the fuse will be obtained if the following re 
lationship between the angles involved is observed: 

tan p (tan 8)=cos 0 (1) 
where 6 is the angle shown in Fig. 3B between the plane 
of the brackets 27 and 31 and the plane defined by the 
axis 36 of the port 33 and the longitudinal axis 28 of the 
charge. It is obvious that angle 6 must be varied to sat 
isfy the relationship (1), since the angles band 8 are fixed 
by other considerations set forth above. In this instance, 
the angles p and 8 may be of the order of 23 and 50°, 
respectively. In order to satisfy relationship (1), the 
angle 0 should be of the order of 60 for the preferred 
helical fuse path when utilizing the charge shown in Figs. 
3A, 3B and 3C. It is to be understood that these angles 
are not critical but they may be varied over a reasonable 
range without seriously impairing the loading and opera 
tion of this unit. 

In operation, the fuse 34 is detonated at its lower end, 
causing the charges 26 to be sequentially detonated. The 
highly penetrative jets that are generated pierce the wall 
30 and the well casing in which the housing 38 is disposed 
with greater efficiency than in the past, since the detona 

5 

10 

15. 

20 

25 

30 

35 

40 

45 

50 

4 
tion wave front in each charge 26 travels substantially 
symmetrically about the longitudinal axis 28. Such dy 
namic symmetry results from the angular positioning of 
the fuse 34 in the charge 26, as described above. 
The invention, therefore, provides a novel shaped 

explosive charge device of increased efficiency which S 
constructed to allow simplified loading into containers 
adapted to be lowered into wells, for example. Thus, 
better penetration coupled with less time-consuming prep 
aration for well perforation are two of the primary ad 
vantages gained by utilizing the invention. 

It is to be understood that the shapes of the containers 
described herein are illustrative only, and other charges 
having other configurations may employ the invention as, 
for example, the charges described in the aforementioned 
Blanchard application. 

It will be understood that the several illustrative em 
bodiments disclosed herein are susceptible of numerous 
modifications in form and detail within the scope of the 
invention. Therefore, the embodiments described above 
and shown in the drawing are not to be regarded as lim 
iting the scope of the following claims. 
We claim: 
1. A shaped explosive charge device comprising a con 

tainer symmetrical about an axis, a generally cylindrical 
body of explosive material in said container and hollowed 
out at one end, a liner fitted at said one end of the ex 
plosive material, said container, material and liner being 
grouped concentrically about said axis, an elongated det 
onating fuse having a straight line portion of uniform 
cross-section in contact, over a substantial distance trans 
versely of said axis, with said material at the end of said 
container remote from said liner and disposed at an acute 
angle to said axis, and means for detonating said fuse at 
one end to first detonate the portion of said material 
contiguous to the portion of said fuse most remote from 
said liner. 

2. A shaped explosive charge device as defined in claim 
1 wherein said acute angle is greater than about 45. 

3. A shaped explosive charge device comprising a 
container, a generally cylindrical body of explosive ma 
terial in the container, and a liner concentrically posi 
tioned with geometric symmetry about the axis of said 
generally cylindrical body of explosive material, said ma 
terial being hollowed out to receive said liner and said 
container being provided with a transverse port at one 
end remote from said liner and open at the other end and 
constructed to cooperate with said liner and said explosive 
material for focusing shockwaves generated upon detona 
tion of said material through said open end, a detonating 
fuse having a straight portion of substantially uniform 
cross-section positioned in said transverse port contigu 
ous to said material over a substantial distance transverse 
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ly of said axis, said fuse straight portion passing through 
said axis at an acute angle thereto, and means for detonat 
ing said fuse at one end to first detonate the portion of 
said material contiguous to the portion of said fuse most 
remote from said liner. 

4. A shaped explosive charge as defined in claim 3 
wherein said acute angle is greater than about 45°. 

5. Well casing perforating apparatus comprising a plu 
rality of shaped explosive charge devices spaced longitu 
dinally in a housing and connected by an elongated 
detonating fuse, each of said charge devices including a 
container, a generally cylindrical body of explosive ma 
terial in the container having a hollowed out portion 
lined with a liner having an axis of symmetry coincident 
with the axis of said generally cylindrical body of ex 
plosive material, connecting devices joined to said con 
tainer and connecting the same to adjacent containers 
within the housing, said fuse having straight portions of 
Substantially uniform cross-section located contiguous 
to said material over a substantial distance transversely 
of said axis in each of said containers, respectively, and 
at an acute angle to said axis, said connecting devices 
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and said fuse orientation being arranged so that the por 
tion of said fuse connecting two adjacent charges forms 
a portion of a helix, and mcans for initiating detonation 
of said fuse at one end to first detonate the portion of 
said explosive material in each of said devices contiguous 
to the portion of said fuse most remote from said liner. 

6. Well casing perforating apparatus comprising a plu 
rality of shaped explosive charge devics spaced longi 
tudinally in a tubular housing having a first axis and 
connected by an elongated detonating fuse, each of said 
charged devices including a container, a generally cylin 
drical body of explosive material and a liner concen 
trically positioned with geometric symmetry about a sec 
ond axis, said container having oppositely disposed con 
necting brackets in a plane including said first axis and 
said second axis, said first axis intersecting said second 
axis at an acute angle, means defining a straight port of 
uniform cross-section adapted to receive said fuse having 
a third axis in said container remote from said liner and 
intersecting at an acute angle the axis of symmetry of 
the explosive material, said adjacent charges being con 
nected and positioned by said brackets, a plane including 
said third axis and said second axis being at a first angle 
with said plane of said connecting brackets, said first 
angle being determined by an angle between said first and 
second axes and an angle between said second and third 
axes so that the cosine of said first angle is substantially 
equal to the tangent of the acute angle between said first 
axis and said second axis multiplied by the tangent of 
the acute angle between said third axis and perpen 
dicular to said second axis lying in the plane of said 
second and third axes, said brackets and said fuse orienta 
tion being arranged so that a section of said fuse con 
necting two adjacent charges forms a portion of a helix, 
said fuse contacting said explosive material over a sub 
stantial extent of explosive material, and means for 
initiating detonation of said fuse at one end to first det 
onate the portion of said explosive material in each of 
said charge devices contiguous to the portion of said 
fuse most remote from said liner. 

7. A shaped explosive charge device comprising a con 
tainer symmetrical about an axis, a body of explosive 
material having the form of an elongated body of revolu 
tion in said container and hollowed out at one end, a liner 
fitted at said one end of the explosive material, said 
container, material and liner being group concentrically 
about said axis, an elongated detonating fuse having a 
straight line portion of uniform cross-section in contact, 
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over a substantial distance transversely of said axis, with 
said material at the end of said container remote from 
said liner and disposed at an acute angle to said axis, 
and means for detonating said fuse at one end to first 
detonate the portion of said material contiguous to the 
portion of said fuse most remote from said liner. 

8. A shaped explosive charge device comprising a con 
tainer symmetrical about an axis, a generally cylindrical 
body of explosive material in said container and hollowed 
out at one end, a liner fitted at said one end of the ex 
plosive material, said container, material and liner being 
grouped concentrically about said axis, detonating means 
adapted to detonate said explosive material progressively 
along a surface of said explosive material remote from 
said liner, said surface being formed of mutually parallel 
Straight line elements extending a substantial distance 
transversely of said axis at an acute angle thereto, and 
means for actuating said detonating means to first det 
onate said explosive material at said surface at the por 
tion thereof most remote from said liner. 

9. A shaped explosive charge device comprising a con 
tainer Symmetrical about an axis, a body of explosive ma 
terial having the form of an elongated body of revolution 
in said container and hollowed out at one end, a liner 
fitted at said one end of the explosive material, said 
container, material and liner being grouped concentrically 
about said axis, detonating means adapted to detonate 
said explosive material progressively along a surface of 
said explosive material remote from said liner, said sur 
face being formed of mutually parallel straight line ele 
ments extending a substantial distance transversely of 
said axis at an acute angle thereto, and means for actuat 
ing said detonating means to first detonate said explosive 
material at said surface at the portion thereof most re 
mote from said liner. 
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