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1 Claim.... (CI. 102-20). 

This in Vention relates to improvements: in, 
Well explosives, and more particularly, to such 
explosives as are used for penetrating the cas. 
ing or Wall of a well, for the purpose and as 
described in my prior patent, No. 2,307.729, 
granted January 5, 1943.: 
When a Well is drilled into a Subterranean 

formation, particularly into the oil or fluid 
bearing formation, it is often necessary to open 
up the Surrounding wall to permit the fluid to 
fiOW into the Well for withdrawal therefrom. 
The practice heretofore has involved generally 
the 'shooting' of such wells by placing a large 
charges of nitroglycerine or high explosive with 
in the borehole of the well where it is detonated. 
This depends upon the concussion and rever 
beration for its effection the fluid-bearing for 
mation. It has been proposed also to place 
Sinall charges by means of projectiles that pen 
etrate the surrounding formation from the bore : 
hole and Subsequently detonating these charges 
in the manner set forthin my prior patent, No. 
2,307,729, to shatter the base of the formation 
and cause the fluid to flow into the Well...The 
latter has involved the placing of the explosive 
by means of a tool of substantial weight which 
must be lowered into a hole and then removed, 
Such a tool is relatively heavy and expensive, 
and must be removed and serviced at additional 
expense before it can be re-used. While it has 
Considerable advantage over the “shooting' 
practice in use heretofore, it has been said to 
be Subject to the objections mentioned, and in 
Some instances does not justify the added ex 
penSe. 
The object of this invention is to cause a 

penetration of the surrounding subterranean. 
fonation from Within the borehole. Without the. 
expenSei incident to the too...that projectiles 
of the character described, by simplifying the 
Character - of the penetrating charge and like 
wise the character of the tool used, therewith, 
While nevertheless effectively penetrating , the 
Surrounding casing or : Wall of the well to a 
Sufficient extent so as to permit the fuid to 
foW into the well and to produce channels and 
basins in the formation which Will assist in the 
recovery of oil or other fluid therefron. 

I have discovered that this object may be 
accomplished by penetrating the fluid-bearing : 
formation by the use of the channelling or 
penetrating effect of a Small charge of explosive 
So shaped as to focus the point of action thereof 
So that a relatively Small area of the wall of the 
well or bore hole will be acted on at one time, by 
the detonating force, which will nevertheless be 
effective to penetrate the Steel Case or the rock 
Wall in an effective action directed at a point. 
This concentration of force will create...one or 
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more:Cavities. in the formation, thus...increasing. 60 

2. 
the recovery area, thereof, especially. When used: 
ins, oil. Wells, thereby increasing the... effective 
production of such Wells. : 
The effective charge may be produced : by: 

shaping the face thereof substantially, in the . 
form of a concave-lens having the focal point 
at or adjacent the end of the charge container 
whereby, when presented to the surrounding 
Wall of the formation or the casing, the Con 
centration of force at the focal point of the Sur 
face will be effective to disintegrate the Wall or 
casing and form a hole or cavity therein Which 
Will continue into the formation to an extent 
depending upon the effective charge of , the 
charge container. 

Certain embodiments of the invention are: il 
lustrated in the accompanying drawings, in 
Which: 

Fig. 1 is a vertical Sectional View through a 
bore hole forming a well and having a surround 
ing casing therein, showing one form of tool 
adapted for use according to this invention; 

Fig. 2 is a similar. View showing the bottom of 
the bore hole below the casing and illustrating. 
a modified form of tool according to this, in 
wention, 

Fig. 3 is a longitudinal Section through a 
charge containers device of the character, used: 
with the tool shown in Fig. 2, on the line. 3-3, 
of Fig. 4; 

Fig. 4 is a top plan view thereof with a ports 
tion in section and taken on the line 4-4 of 
Fig. 2; 

Fig. 5 is a cross-section through the Well on 
the line 5-5 of Fig. 
Fig.6 is a longitudinal section through the, 

charge container - thereof...on...the line, 6-6. of 
Fig. 5; i. 

Fig. 7 is a view similar to Fig.1.but shows the 
charge containers retracted. 
Fig. 8 is a diagrammatic view, of the wiring. 

connections of the tool shown in EigS. 1, and 5 
to 7; . . 

Fig. 9 is a vertical Sectional view through a 
cased well showing still another form of tool 
operatively mounted therein; and 

Fig. i0 is a Sectional VieW through the charge 
container used in the tool shown in Fig. 9. 
The invention is illustrated and described as: 

applied to a bore hole or well in a Subterranean 
formation where it has special utility for opening 
up the formation either through the casing that 
Surrounds the bore hole or at the botton of the 
bore hole below the casing, to increase the cir 
culation of fluid, particularly oil, from the sur 
rounding formation into the bore hole, for the 
purposes set forth more in detail in my prior 
patent, No. 2,307,729. 
As illustrated, the well is formed-by drilling. 

a hole downwardly from the surface into 'surg 
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rounding fluid-bearing formation generally as 
indicated at , which hole is shown at 2 and 
often has an enlarged cavity 3 at the bottom 
thereof. The bore hole 2 usually is lined With a 
steel casing 4 that extends downwardly from the 
Surface throughout the major portion of the 
ength of the bore hole and is shown as extend 
ing to the cavity 3. Frequently it is desired to 
penetrate the Surrounding casing 4 particularly 
at a point near the bottom of the Well and into 
the fluid-bearing formation , and also to pene 
trate the surrounding Wall of the cavity 3 by 

O 

tunnels or cavities of the character Set forth in 
my prior patent, No. 2,307,729, to provide for 
the flow of oil or other fluid from the surround 
ing formation into the Well. 
One form of tool for this purpose is shown 

generally in Figs. 1 and 7, and more in detail in 
FigS. 5 and 6. This tool uses a plurality of ex 
plosive devices Which cooperate in an assembled 
relation to form a tool generally as indicated at 
5 in FigS. 1 and 7. This tool 5 is suspended by 
a cable that is adapted to be lowered into the 
Well from the Surface of the ground for Suspend 
ing the tool therein at the proper point where 
the Surrounding Wall of the Well is to be pene 
trated. This cable 6 may be an electrical cable 
through which the wires for directing the elec 
tric current extend or it may be a Suspending 
cable having the wires associated therewith, 
Whichever inlay be desired. 
The lower end of the cable f is shown as SLS 

pending thereby an eyelet 7, to which is secured 
and suspended a body 8. The body 8 supports 
a plurality of yieldable members 9, preferably 
in the form of leaf springs, one end of each of 
Which is attached to a side of the body 8, and 
the other end carries an explosive device O. 
The yieldable Supports 9 normally are so 

formed as to position the charge containers () in 
laterally expanded relation substantially as 
shown in FigS. 1 and 5, bearing axially against 
the inner Wall of the well or the casing 4. How 
ever, provision is made for holding these in con 
tracted relation during the lowering of the de 
Vice into the Well, as shown in Fig. 7. For this 
purpose I have provided thereon an encircling 
member which extends around the yieldable 
SupportS 9, as shown in Fig. 7, at a point above 
the charge containers 0. This restraining de 
Vice f may be constructed of any suitable ma 
terial that has sufficient strength to hold these 
yieldable supports in contracted relation and yet 
is capable of being released readily when the 
tool has been lowered to the desired point in the 
Well. Thus it may be formed of a low fusion 
metal, or of a cord Such as cotton or fibre satu 
rated with a combustible substance or an explo 
Sive, which Will fuse or ignite sufficiently to re 
lease the yieldable supports 9. Such a releasing 
may be accomplished by an electric coil, shown 
at 2 in Fig. 8, arranged in heat exchange rela 
tion. With the restraining device , as surround 
ing One side thereof, and adapted to be con 
nected with a source of electrical supply through 
a circuit f3. A control switch 4 may be used 
at the Surface of the ground which, when closed, 
Will electrically energize the coil 2 to disinte 
grate the restraining device f l and release the 
latter from its holding encirclement of the yield 
able Supports 9. This will permit lateral expan 
Sion of these Supports to direct the outer ends 
of the charge containers 0 against the surround 
ing Wall of the well or the casing 4, as shown in 
Fig. 5. 

20 

30 

3 5 

40 

5 5 

60 

(65 

75 

4. 
One form of explosive device is shown in Secre 

tion in Fig. 6, in which the device is in the 
form of a cylindrical container closed at Opposite 
ends but in which the closed outer end 5 is 
ShoWn aS concave. Fixed in the casing of the 
explosive device is a head 6 which forms an 
abutinent for the explosive charge E. This ex 
plosive charge is shown as concavo-convex With 
a spherically concave face 8 facing the concave 
end Wall 5 of the casing and having a focal point 
Substantially at or beyond the end wall as indi 
cated at 9. Thus the lens-shaped explosive 
charge is so formed as to focus its detonating 
effect Substantially in the direction indicated 
by dotted lines in Fig. 6 toward the focal point 9 
adjacent Or beyond the end wall of the casing. 

It is preferred for the best effect to use an ex 
plosive composition which has high speed detona 
tion, Such as TNT or nitroglycerine. However, 
many other detonating explosives will produce 
this effect to varying degrees, such as dynamite. 
Such a detonating explosive appears to function 
by its high concentration of explosive action sub 
Stantially in a conical effect, as described, which 
Will direct its intensity substantially at the apex 
of the cone in a manner effectively to disintegrate 
Steel, rock or earth formation to an extent de 
pending upon the amount of explosive composi 
tion used until its force has been expended. 
The ignition of the explosive charge may be 

accornplished by an electric detonator generally 
indicated at 2 in Figs. 6 and 8, one such heating 
element or detonator being provided for each 
charge and adapted to be connected with the 
electrical circuit 3 connected in parallel with 
the circuit 3, but controlled by a switch 2 lo 
cated at the Surface of the ground. This deto 
nator is shown as enclosed within the casing of 
the charge container 9, which casing is water 
tight When lowered into the well, and sealed at 
the point where the electric wires pass through 
the Wall casing. 

In using this form of tool, the parts are low 
ered into the well to the desired point for pene 
tration of the Surrounding wall or the casing, 
Substantially as illustrated in Fig. 7. When the 
tool reaches Substantially the depth where per 
foration is desired, the lowering action of the 
Cable 6 is suspended and then the switch A is 
closed to energize the coil f2. This disintegrates 
the encircling element and allows the natural 
resiliency of the Spring supports 9 to expand the 
charge containers f outwardly against the wall 
Cof the Well or the casing 3, substantially as in 
dicated in FigS. 1 and 5. 
Then upon the closing of the switch 2 the 

electric detonators 2 will cause an ignition of 
the explosive charge I in each of the charge 
Containers. This will have the effect described 
above, of concentrating the explosive force of the 
lens-like explosive substantially at the focus 
thereof which is located adjacent or externally 
of the end wall of the charge container. With 
the charge container substantially in bearing 
relation. With the Surrounding wall of the wei 
this explosive action will so concentrate the force 
thereof as to penetrate the wall and into the 
formation to an extent desired until the force 
of the explosive is expended. 
One or more of these charge containers lay 

be used as desired, according to the number of 
Openings which may be needed in the surround 
ing formation. Three such charge containers are 
shown merely for the purpose of illustration, but 
it Will be...understood that the number thereof. 
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may be increased or decreased as desired, and 
that these may be used either above or below 
the lower end of the casing in like manner. 
When it, is impractical to use yieldable sup 

ports that will tend to direct the charge con 
tainers against the surrounding wall of the bore 
hole, as for instance when a large cavity 3 is en 
countered therein, as indicated in Fig. 2, a similar 
effect may be accomplished by the form of tool 
shown in FigS. 2 to 4. 

In this form is shown a plurality of vertically 
spaced charge containers generally designated at 
38 held in spaced relation by tubes 3 and with 
a tube 32 projecting upwardly therefrom to which 
is secured a supporting cable 33 that extends up 
wardly to the surface of the ground. This cable 
supports the tool as it is lowered to the desired 
point in the bore hole or the cavity 3. 
Each charge container 38 is shown in Fig. 3 

as formed by surrounding casing with a lens-like 
explosive charge 34 Similar in character and ef 
fect to the charge described above, and 
adapted to be ignited by an electrical detonator 
35. This detonator 35 is ignited by a fuse 36 that 
extends therefron into an explosive charge 37 
located in a barrel 38. 
The barrel 38 is mounted centrally of the 

charge container 30 and opens toward the rear 
of the latter, as shown in Fig. 3, with its end nor 
mally closed by wadding 39. The latter is re 
movable readily by the initial explosion of the 
explosive charge 37 when ignited, as by an elec 
trical heating element 40 embedded in the end 
of the explosive charge 3. The effect of thus 
igniting the explosive charge will be to expel 
the Wadding 39 from the Open end of the barrel 
38 and then to direct a jet-like action or dis 
charge through the open end of the barrel Which 
will have the effect of propelling the charge con 
tainer 30 in the opposite direction against the 
face of the cavity 3, as indicated in Fig. 2, and 
continuing until the force of the explosive 
charge 37 is spent. This should be so propor 
tioned as to confine the charge container against 
the face and until after the igniting of the fuse 
36 and the action of the detonator 35 to cause 
combustion of the explosive mixture 34 when the 
action of the latter Will hold the charge container 
in this position during its effective operation. 
The electric heating element 40 may be energized 
through the electric wire generally indicated 
at 4. 
Where several charge containers are used in 

an assembly substantially as shown in Fig. 2, 
these will function simultaneously to form holes 
into the formation at vertically spaced points. 
However, they may be turned at angles to each 
other if desired instead of located in the parallel 
relation illustrated. 

It is preferable to use an extended strip or 
shoe, generally indicated at 42, at the end of the 
charge container 30, which abuts against the 
face of the bore hole, so as to stabilize the charge 
container in its bearing action against the face 
until the action of the shaped charge takes place. 
This strip 42 thus will hold the charge container 
against the face Substantially at right angles 
thereto in position for effective action on the 
Surrounding formation by the concentrated force 
of the burning or explosive charge shaped in the 
manner described. 

Still another form of tool is shown in Figs, 9 
and 10, in which a plurality of charge containers 
50 are shown as mounted on upwardly extend 
ing arms 5 preferably pivoted together at 52 and 
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6 
normally contracted by a coiled spring 53 con 
nected therebetween. Any desired number of 
these charge containers may be used, although 
two are shown for purpose of illustration. The 
arms 5 normally are held in Spaced relation by 
a spacer 54. 
The pivotal support 52 preferably is in the form 

of a Spider Suspended by a cable 55 that extends 
upwardly to the surface of the ground. A tool 
56, shown as having a conical lower face 57, is 
slidably mounted freely on the cable 55 in posi 
tion to be dropped downward along the cable for 
detonating the charge containers 50. 
Accordingly each of the charge containers 59 

is shown in Fig. 10 as having a percussion cap 
58 arranged to detonate a shaped charge 59 in 
the charge container when actuated by a firing 
pin 60. The shaped charge 59 preferably is of 
the character described above and having like 
effect in use. 
When the tool 56 is dropped by gravity along 

the cable 55 the conical end thereof will enter 
between the charge containers 50 and cause these 
to be spread outward from the full line to the 
dotted line position shown in Fig. 9. At the same 
time this tool will actuate the firing pin 60 to 
discharge the percussion cap 58 and cause igni 
tion of the shaped charge 59, which will then 
effectively penetrate the surrounding wall, and 
the casing if used, of the formation. 
While the invention has been described in cer 

tain embodiments, it is recognized that these are 
merely illustrative of various forms of the inven 
tion, and that other variations and changes may 
be made therein without departing from the in 
Vention, except as specified in the claim. 

I claim: 
A well explosive comprising a plurality of con 

tainers each having a shaped charge therein 
Spaced from a wall thereof, resilient supports 
Secured to said containers, means for retaining 
Said resilient supports in retracted position, said 
means comprising a band extending around said 
resilient Supports, means for causing the dis 
integration of said band preparatory to detonat 
ing Said shaped charges, means for spreading 
Said resilient supports outward simultaneously to 
bring Said ends of said containers into contact 
With the wall of a well, and means to detonate 
Said shaped charges for the penetration of the 
Wall of the well. 
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