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the reasons for these phenomena are not completely un 
derstood, tests have proved that the presence of the sleeve 
37 will reduce appreciably the amount of erosion and 
expansion produced in the casing 16 when the charge 
is detonated. 

In the modification shown in Fig. 3, the charge unit 
25 may comprise a container 38 including a substantially 
cylindrical forward portion 4 and a portion 42 taper 
ing rearwardly to an opening 43. A closure member 44 
of relatively light material may be provided for the 
opening 43 and it may be provided with detent portions 
40 adapted to be received in recesses 45 formed in the 
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those skilled in the art. 
outer wall of the container 38 to retain the closure mem 
ber 44 to the container 38. The closure member 44 may 
be provided with an arcuate wall 46 adjacent which 
the Prinnacord fuse 26 is adapted to be positioned. 

Surrounding the container 38 is a sleeve-like member 
39 made of rubber, or other suitable material, the rear 
portion 47 of which is shaped similarly to the rear por 
tion of the container 35 in Fig. 2 so that it will fit into 
the retaining recesses 43 (Fig. 1) formed in the interior 
wal of the housing 10. The rear portion 47 of the 
sleeve member 39 is also provided with an outwardly 
open longitudinally extending slot 49 through which the 
Primacord fuse 26 may be inserted and positioned against 
the closure member 44. 

It will be noted that the container 33 has less metal 
around the rear portion of the charge than does the 
container 35 in Fig. 2 and that the rear portion 47 of 
the flexible resilient sleeve member 39 completely sur 
rounds the explosive charge in the container 38. This 
form of the invention, therefore, gives added protection 
to those portions of the housing which lie on each side 
and somewhat to the rear of the charge where erosion 
due to the impact of container fragments is likely to be 
greatest. 
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4 
about the charges, preferably in the form of sleeve mem 
bers over the charge containers, erosion and expansion 
of the housing are substantially reduced. As a result, 
the housing may be reused a considerable number of 
times before becoming so damaged as to be unservice 
able. 

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. Of course, the protective cover or coating 
may take many forms and shapes as will be obvious to 

The embodiments described 
and shown in the drawings, therefore, are not to be re 
garded as limiting the scope of the following claims. 

I claim: 
I. A shaped charge perforating apparatus for use in 

a borehole including, in combination, an elongated hous 
ing to be lowered repeatedly into a borehole and in 
cluding pressure resistant walls defining a closed air 
filled chamber, at least one shaped explosive charge con 
taining unit detachably mounted in the chamber trans 
versely on the walls thereof to direct its explosive jet 
Gutwardly toward the wall of the borehole, said unit in 
cluding a container having a relatively hard frangible 
shell portion encircing said charge, said charge being 
adapted to fracture the shell portion and to scatter its 
fragments forcefully against the inner walls of the cham 
ber, a sleeve portion of relatively soft, resilient material 
attached to and surrounding the major portion of the 
shell of the container over the length of the charge there 
in to shield the inner walls of the chamber from the 
lateral effects of the explosion, and means to detonate 
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The dimensions of the sleeve-like member are not 
critical, although it should preferably be long enough to 
encompass a substantial portion of the explosive charge. 
The protection afforded by the sleeve-like member in 
creases somewhat in proportion to its thickness, within 
practical ranges. In a typical example, the sleeve-like 
member might be made of molded synthetic rubber, 60 
65 Durometer, oil and heat resistant, with dimensions 

Thus, the invention provides a novel and highly ef 
fective shaped explosive charge assembly which can be 
detonated in a hollow housing as in well casing perforat 
ing apparatus, for example, with minimum damage to 
the housing. By disposing resilient flexible material 

the explosive charge. 
2. A shaped charge assembly as set forth in claim 

1 in which the sleeve is formed of soft rubber: 
3. A shaped charge assembly as set forth in claim 

1 in which the sleeve is formed of soft rubber and the 
container is formed of lead. . . . 

4. A shaped charge assembly as set forth in claim 
1 in which the sleeve is formed of soft rubber and the 
container is formed of brass. 
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