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My invention relates in general to the clearing of 
perforations in a well casing and in stimulating flow of 
fluid in the earth structure surrounding the well bore 
by application of explosively produced pulsations. 

It is an object of my present invention to provide ap 
paratus for feeding or moving an explosive substance 
or substances into a selected space and igniting the same 
in timed sequence so as to produce pulsations of such 
strength and character as to accomplish declogging of 
the openings of well casings and the opening of paths 
cf flow of fluids in the surrounding strata, thereby in 
creasing the flow of fluids into the well bore. 

it is an object of the invention to provide apparatus 
whereby an oxidizer and a combustible substance may 
be fed into a selected space and measured quantities 
thereof, in substantially stoichiometrical proportions, are 
exploded in timed sequence so as to produce the de 
sired pulsations. In the practice of the invention the 
oxidizer may consist of oxygen, air, or oxygen fortified 
air, and the combustible may consist of one of the hy 
drocarbons in gaseous form or capable of being con 
verted to gaseous form in the selected space, for ex 
ample, acetylene, methane, hydrogen, alcohol vapor, etc., 
may be employed. The fuel and the oxidizer are con 
veyed into the selected space through separate paths and 
upon being combined in this space are subjected to an 
ignition effect such as a spark from a sparkplug, for 
example, or the heat from an electrical heating element. 
The gases are preferably caused to flow into the se 
lected space in stoichiometrical proportions, since this 
will result in an efficient use of the fuel. The fuel sub 
stance or substances may be caused to flow into the 
selected space at a constant rate, periodic operation 
of the igniting means causing the explosion of measured 
quantities of the fuel substance or substances. Also 
measuring means may be employed to feed quantities 
of the fuel substance or substances into the selected space, 
and upon the completion of the feeding operation actu 
ation of the ignition means is effected. 
Where the invention is employed below the surface 

of a liquid in a well, the explosive fluid is stubjected 
to pressure of a magnitude depending upon the factors 
of submersion and specific gravity of the liquid in the 
well. Under the conditions of pressure and confinement 
involved, the fuel is forcibly exploded, with an effect 
similar to detonation, thereby producing pulsations of 
great effectiveness for the cleaning of well casing and 
screen, and stimulating the flow of fluids in the sur 
rounding formation. The selected space in which the 
explosions are produced is defined by a hollow metal. 
body, referred to hereinafter for simplicity as a bell. 
or bell chamber having an outlet port or ports com 
municating with the well space. . . The capacity of this 
bell chamber is determined in accordance with the con 
ditions of operation and desired strength of the indi 
vidual pulsations. In one practice of the invention, the 
bell chamber is slowly moved upwardly or downwardly 
in the well casing, thereby gradually changing the po 
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sition of the space in which the explosions occur in 
timed relation. The invention comprehends that in some 
practices of the invention it may be necessary to add 
small amounts of inert matter to the fuel substance 
or Substances so as to maintain a gas volume at all 
times in the upper part of the bell chamber. For ex 
ample, use of a fuel composition consisting of hydrogen 
and oxygen in stoichiometrical proportions would result 
in water as a final product which could interfere with 
the proper operation of the ignition means employed in 
the practice of the invention. The invention also com 
prehends the use of a mono-explosive such as nitro 
methane, instead of an oxidizer such as air, and a com 
bustible, such as hydrocarbon. 
A further object of the invention is to provide ap 

paratus of the character herein described employing an 
oxidizer with a liquid fuel, and utilization of heat to 
produce gasification of the liquid fuel in the bell cham 
ber or as it approaches the bell chamber. It is con 
templated that the heat of explosion of previous ex 
plosions be utilized for this purpose, the liquid fuel be 
ing heated immediately prior to its entry into the bell 
chamber so that it will enter the bell chamber in gaseous 
condition. One of the advantages of this practice of 
the invention is that a larger quantity of fuel may be 
maintained in a given space, such as a fuel reservoir, 
disposed in a well in association with other equipment, 
thereby making it possible to maintain the pulsations 
over an extended period of time. Also, the invention 
contemplates the use of means for maintaining the ap 
paratus and also fluid in the well at temperature within 
a desired range, so that there will be sufficient heat for 
gasification of fuel, and on the other hand, so that there 
will not be an excess of heat to cause boiling of the 
fluid in the well when this effect is not desired, or in 
some instances to produce boiling in the well, for ex 
ample, where it is desired to effect a renoval of sand 
from a water well. 
Where an open bell is employed to define the space 

in which the explosions are produced, whether the ex 
plosive substance or substances are fed into the upper 
or lower end of the belli chamber, depends upon the 
Specific gravity of the Substance or substances as com 
pared to the specific gravity of the fluid in the well. 
Where mono-fuels are employed, such as nitromethane 
or nitroglycerine, such fuels will be fed into the bottom 
of the bell chamber and there exploded. Among the 
objects of the invention is the inclusion of a valve means 
and other expedients to prevent reverse flow of the ex 
plosive effect into or through the fuel feeding system. 

Further objects and advantages of the invention will 
be brought out in the following part of the specifica 
tion wherein I have in detail described a preferred em 
bodiment of the invention for purpose of completely 
disclosing one manner in which the invention and its 
principles may be employed without limiting the scope 
of the invention defined in the appended claims. 

Referring to the drawings, which are for illustrative 
purposes only: 

Fig. 1 is a partly sectioned view showing a device 
employed in a preferred practice of the invention; 

Fig. 2 is an enlarged fragmentary sectional view of 
the bell chamber situated at the lower end of the de 
vice shown in Fig. 1; 

Fig. 3 is a schematic view showing a feeding nech 
anism which may be employed in the device disclosed 
in Fig. 1; and 

Fig. 4 is an enlarged fragmentary sectional view 
showing a valve means and obturator means to prevent 
back flash and reverse flow of fluids. 
As shown in Figs. 1 and 2, a bell member 10 is em 

ployed which defines a selected space or chamber 11 
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in which explosions are produced in timed relation. 
The bell 10 has a side wall 12, an upper end member 
13, and a bottom wall 14, there being laterally directed 
openings 15 in the lower portion of the side wall 12, 
for communication of the space or chamber 1 with the 
interior space 16 of a well 17. The bell 10 is shown, 
in Fig. 1, within a perforated casing or well screen 18. 
The bottom wall 4 prevents downward discharge of 
combustion products and thereby avoids a jet action 
which would cause vertical movement of the bell 10 
in the well. The force of the gases discharged lateral 
ly through the openings i5 is balanced. 
According to the invention, an explosive substance or 

substances are fed into the chamber 11 and periodical 
ly exploded therein, the force of each explosion being 
transmitted out through openings 15, in opposite direc 
tions, into the interior 16 of the well 17. In accord 
ance with the laws of hydrodynamics, the force of the 
explosion, after it leaves the openings i5, is transmitted 
in al directions. Certain of this pressure passes Out 
through openings 19 in the casing 18. With each ex 
plosion there is an expansive effect applied, and fol 
lowing each explosion there is a contractive effect. The 
result of this is that a series of timed explosions pro 
duces in the space contiguous to the bell 10 a series of 
pulsations, or in other words, a series of cycles, each 
of which comprises an expansion followed by a con 
traction. These pulsations very rapidly and effective 
ly produce declogging of the openings 19 of a casing 
er well screen 10, and likewise such pulsations, trans 
mitted out into the surrounding formation 20 cause open 
ing of flow channels for fluids in the surrounding for 
mation, and so stimulate flow of fluids. 

In the simple form of the invention an igniting means 
2 for explosive substance in the space 11 is provided. 
This igniting means is shown as a Spark gap Such as 
employed in sparkplugs for internal combustion engines. 
The head part 13, in addition to supporting the elements 
of the spark gap 21, carries nozzles 22 and 23, having 
their jet openings 24 directed toward the spark gap 
2i so that fluid jets issuing from the openings 24 will 
dislodge from the spark gap 21 any liquid, Such as Wa 
ter, which may tend to close the gap and thereby inter 
fere with proper functioning of the igniting means. 
The openings 24 of the nozzles 22 and 23 communicate 
respectively through check valves 25 and 26 with pas 
sages 27 and 23 through which an oxidizer and a con 
bustible are conducted at such rates of flow or in Such 
amounts that they will combine in the chamber 11 to 
form an explosive mixture susceptible to being ignited 
and exploded by the igniting means 21. The combus 
tion of the explosive mixture produces a large volume 
of gas which expands and forces liquid within the well 
outwardly and upwardly. When the expansive force 
of the gas has been expended, there will be a contrac 
tion of the gas, and during this time the Succeeding 
charge of fuel mixture is being fed into the chamber 
11 from the passages 27 and 28 through the openings 
24 of the nozzles 22 and 23. To hold the bell iO 
substantially centralized within the well as shown in 
Fig. 1, bow springs 29 are secured thereto. 
For cooperation with the parts just explained, with 

relation to Fig. 2, I provide a supply and control organ 
ization 30 which may be disposed within the well 17, 
relatively near the bell 10, or may be placed at or out 
side the upper end of the well. The organization 30 
includes a supply section 31 and a control section 32. 
The supply section 31 is shown as having a shell or 
housing 33 for holding one or more containers such as 
schematically shown at 34 and 35. Two of these con 
tainers 34 and 35 are employed where the explosive 
employed in the chamber i consists of several fluids 
which are not of themselves combustible but which, upon 
being combined, form an explosive composition. The 
control section 32 is connected to the supply section 31 
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and is also connected through a slender connecting 
means 36 with the head 13 forming a part of the bell 10. 
As shown in Fig. 3, the control section 32 has there 

in means for controlled feeding of fluids from the con 
tainers 34 and 35 to the nozzles 22 and 23, and also 
has means for actuation of the ignition means 21 in 
timed relation to the controlled feeding of fiuids into 
the chamber 11. As schematically shown in Fig. 3, the 
control section 32 has therein double acting pumps 37 
and 38. The pump 37 has a cylinder 39 in which a 
piston 40 is reciprocated by a rod 41. Inlet check valves 
42, communicating with opposite ends of the cylinder 
29, are connected through a duct 43, a pressure reduc 
ing valve 44, and duct members 45 and 46 with the 
container 35. 
The pump 38 has a cylinder 39 in which a piston 

40' is reciprocated by a piston rod 41', the piston rods 
41 and 41' being connected so that the pistons 40 and 
40' will be reciprocated in unison. Inlet check valves 
42 connect the opposite ends of the cylinder 39 through 
a duct member 43', a pressure reducing valve 44, and 
duct members 45’ and 46 with the container 34, Fig. 1. 

Outlet check valves 47 connect the opposite ends of the 
cylinder 39 through duct means 27 with the duct 27 
leading to the opening 24 of the nozzle 22. Discharge 
or outlet check valves 47 connect the opposite ends of 
the cylinder 39 through duct means 28 with the duct 28, 
Fig. 2, leading to the opening 24 of the nozzle 23. In 
further schematic illustration, I have shown the motor 
means 48 for reciprocating the pistons 40 and 40' of the 
feed pumps 37 and 38. This motor means 48 may be 
driven electrically or hydraulically, and is provided with 
a member 49 having rectilinear reciprocation in a direc 
tion parallel to the axis of the piston rod 41, when the 
motor means 48 is in operation. The reciprocating nem 
ber 49 has an opening 50 through which an end portion 
of the piston rod 41 extends, and abutments 5 and 52 
are fixed on the rod 41 on opposite sides of the member 
49 and in spaced relation thereto. Springs 53 and 54 are 
disposed around the rod 41 between the reciprocating 
member 49 and the abutments 51 and 52. When the 
pistons 40 and 40' reach the ends of the respective cyl 
inders 39 and 39, and movement of the piston rod 41 is 
thereby stopped, there is a continued small movement of 
the reciprocating member 49, permitted by the springs 53 
and 54. When this additional movement of the recipro 
cating member 49 occurs, it engages and closes switches 
55 and 56 of an electrical means 57 for energizing the 
igniting means 21, Fig. 2, of the type having a vibrator 
60 in association therewith so that there will be a con 
tinued delivery of high voltage oscillating spark-producing 
current as long as either switch 55 or 56 is closed. The 
high voltage or secondary circuit of the electrical means 
57 includes a ground connection 61, Fig. 3, and conductor 
means 62 which connects with the central electrode of the 
spark gap means 21, Fig. 2. In the form of the inven 
tion disclosed in Fig. 1, the interconnecting means 36 
is shown as a steel tube. The duct members 27' and 28 
and the conductor means 62 are carried from the lower 
end of the organization 30 to the bell 10 through this 
connecting means 36, the length of which connecting 
means 36 is determined by selected vertical spacing of 
the parts 10 and 30. The parts 10 and 30 are shown 
Supported in the well, Fig. 1, by a cable 65 having a con 
ductor 66 extending therethrough for energization of the 
motor 48, Fig. 3. The circuit for the motor means 48 
is completed by the sheath of the cable 65 which is 
grounded to the metal housing 33 to which the motor 
means 48 also makes a connection through a ground 67. 
It will be understood that the duct members 27 and 28 
and the conductor 62 may be extended so that the or 
ganization 30 may be placed at the top of the well, if 
desired. 

In explaining the operation of the preferred form of 
the invention disclosed, it may be assumed that the re 
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from said container means to said chamber; means oper 
ative to consecutively feed separate portions of said ex 
plosive from said container means through said path into 
said chamber; and means operating to fire said separate 
consecutively fed portions of said explosive in said cham 
ber so that pulsations will be transmitted from said cham 
ber to the interior of the well. 

9. In a device for producing pulsations in a well; means 
for defining in the well a chamber having communica 
tion with the interior of the well; separate container 
means for explosive components; means operative to feed 
separate portions of said components consecutively into 
said chamber so as to consecutively form separate ex 
plosive compositions in said chamber; and means oper 
ative to consecutively explode said separate explosive 
compositions in said chamber so as to transmit pulsations 
from said chamber into the well. 

10. In a device for producing pulsations in a well: 
means for defining in the well a chamber having com 
munication with the interior of the well; separate con 
tainer means for volatile explosive components; means 
operative to feed separate measured quantities of said 
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components separately and consecutively into said cham 
ber so as to consecutively form explosive separate com 
positions in said chamber; and means operative to ignite 
said consecutively formed separate explosive compositions 
in said chamber so as to transmit pulsations from said 
chamber into the well. 
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