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This invention relates to explosive cartridge assemblies 
of the kind used for geophysical prospecting, and particu 
larly to seismograph prospecting for oil. 

It is an object of the present invention to provide an 
explosive cartridge assembly especially adapted for 
seismic blasting operations. 

Another object is to provide a means for quickly and 
efficiently securing together a plurality of cartridges in end 
to end relation to form a strong and rigid column which 
can be easily handled and lowered into the shot hole 
without separation of the cartridges. 

Another object is to provide an explosive cartridge as 
sembly in the form of a rigid column of cartridges having 
a smooth exterior surface so that the column can be in 
serted into a drill or shot hole without snagging and with 
out exerting pressure upon the explosive. 
Another object of the present invention is to provide a 

leakproof containing means for explosives so that mud 
or water in a shot hole will not contact the explosive and 
thereby diminish its efficiency. 

Another object is to provide a cartridge assembly in 
the form of a column of explosive cartridges in which a 
blasting cap may be quickly and securely positioned at 
any level in the column in axial alignment with the cart 
ridges. 
Another object of this invention is to provide a con 

taining means of sufficient strength and rigidity to elimi 
nate the use of relatively insensitive explosives thereby 
obviating the need for a primer for eficient detonation, 
in addition to a blasting cap. 
These and other objects and advantages will become ap 

parent hereinafter. 
This invention is embodied in an explosive cartridge 

having sealed ends adapted for threaded engagement with 
other explosive cartridges to form a rigid column, one 
end of the cartridge having a cap retaining means therein. 
The invention also consists in the parts and in the com 

binations and arrangements of parts hereinafter described 
and claimed. In the accompanying drawings which form 
a part of this specification, and wherein like numerals 
refer to like parts wherever they occur: 

Fig. 1 is an exploded view of a presently preferred cart 
ridge assembly, 

Fig. 2 is a perspective view of the plug member for 
one end of the cartridge, 

Fig. 3 is a perspective view of the socket member for 
the other end of the cartridge, 

Fig. 4 is a sectional elevational view showing the at 
tachment of two cartridges, 

Fig. 5 is a transverse sectional view taken along line 
5-5 of Fig. 4 and showing a blasting cap in broken lines 
positioned in the cap retainer, and 

Fig. 6 is a longitudinal view showing a series of cart 
ridges joined together to form a column, Figs. 1 and 6 
being on a smaller scale than the other views. 

For the purposes of illustration, a cylindrical explosive 
cartridge or casing 10 having an inner wall 11 and ends 
12 and 13 is provided as a container for explosives, such 
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2 
as may be used in seismograph prospecting for oil or the 
like. A plug member 14 is provided for sealing the end 
12 of the casing 10 and a socket or sleeve member 15 is 
provided for sealing the other end 13 of the casing 10. 
Preferably the casing 10 and the plug and socket members 
14 and 15 are constructed of a plastic material, such as 
cellulose acetate butyrate or ethyl cellulose, from which 
a waterproof container can be made by bonding the plug 
and socket members 14 and 15 to their respective ends 
12 and 13 of the casing 10 with a suitable bonding ma 
terial, such as plastic glue or cement. The bonding ma 
Ierial may be a solvent of the plastic materialso that as 
the bonding material evaporates, the plug and socket 
'members 14 and 15 will fuse into the casing 10 to form 
'an integral unit. V- 

As shown in Figs. 2, 4 and 5, the plug member 14 
comprises a cup-shaped body having a lip or skirt portion 
16 defined by an open end or rim.17 and an annular wall 
18, and a base portion 19 including an annular wall 20 
enclosed by a circular plate 21. The lip and 'base por 
tions 16 and 19 are formed into an integral unit so that 
a central chamber 22 is defined by the inner surfaces of 
the lip and base walls 18 and 20 and the base plate or 
bottom wall 2. An outwardly extending flange or abut 
ment 23 is formed about the periphery of the plug mem 
ber 14 intermediate the lip and base portions 16 and 19, 
the flange 23 being adapted to engage the end 12 of the 
casing 10 so that the lip portion 16 extends, into the cas 
ing 10 and the base portion i 19 projects outwardly rela 
tive thereto. The base wall 20 is provided with fasten 
ing means, such as threads 24, for locking engagement 
with the socket member 15, as will be described herein 
after. 
The plug member 14 also comprises a tubular cap well 

or hollow stem 25 positioned in the central chamber 22 
in spaced relation with the inner surfaces of the lip and 
base Walls 18 and 20 and having one end integrally con 
nected to the inner surface of the bottom wall 21. The 
other end of the cap well 25 is closed by an end piece 
26 so that the cavity 27 defined by the inner surface 27 of 
the cap well 25 will not be in communication with the 
chamber 22 when the plug member 14 is secured to the 
casing 10. The bottom wall 21 is provided with a central 
opening 28, which registers with the inner surface 27' of 
the cap well 25 so that a conventional blasting cap 29 
may be inserted through the opening 28 into the cavity 
27, Figs. I and 5. The cap 29 is provided with cap wires 
30 and channel or conduit means are formed in the plug 
member 14 in which the wires 30 may be positioned when 
the explosive cartridges are being connected. The chan 
nel means in the plug member 14 include a radial groove 
31 formed in the circular plate 21 from the central open 
ing 28 to a point adjacent the base wall 20 and a longi 
tudinal groove 32 formed in the base wall 20 in com 
munication with the radial groove 31 and extending to a 
point adjacent the flange 23, which is notched as at 33 to 
provide an outlet for the cap wires 30 as will be described 
hereinafter. The grooves 31 and 32 and the notch 33 
are enclosed by a channel-shaped member 34, which is 
integrally connected to the plug member 14 to form 
a leakproof unit. 

It is now apparent that the annular lip wall 18 of the 
plug member 14 is adapted for engagement on the inner 
Surface 1 of the casing 10 and may be bonded thereto 
in order to provide a leakproof seal at the end 12 of 
the casing. When the plug member 14 is secured to the 
end 12 of the casing 10, the cap well 25 extends from the 
bottom wall 21 into the casing 10 and is concentrically 
aligned therewith so that explosive material packed in 
the casing 10 will be positioned in the chamber 22 of the 
plug member 14 about the cap well 25. The socket mem 
ber 15 may then be inserted and bonded to the end 13 
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of the casing 10 to provide a leakproof cartridge for the 
explosives. 
As shown in Figs, 3, 4 and 5, the socket member 15 

comprises a small sleeve 35 having an open end or rim 
36 and a larger sleeve 37 having an open end or rim 
38, the sleeves 35 and 37 having adjacent ends integrally 
connected by a radially extending diaphragm or web 39. 
The socket member 15 is also provided with a radial abut 
ment 40 extending between the adjacent ends of the small 
er and larger sleeves 35 and 37, the abutment 40 being 
adapted for engagement on the end 13 of the casing 10 
so that the smaller sleeve 35 extends into the casing 0 
and the larger sleeve 37 projects outwardly relative there 
to. The larger sleeve 37 has an inner surface 41 provided 
with fastening means, such as threads 42, for locking en 
gagement with the threads 24 on the plug member 14. 

In assembling a single cartridge as shown in Fig. 1, the 
lip portion 16 of the plug member 14 is positioned in the 
casing 10 with the flange 23 abutting the end 12 of the 
casing. The lip wall 18 of the plug member 14 may 
then be bonded to the inner wall 11 of the casing 10 to 
render the connection watertight. Then the casing 10 is 
filled with explosive, which may either be packed directly 
in the casing or may be encased in a suitable light-weight 
paper container for insertion into the casing 10. When 
the casing has been filled, the tubular cap well 25 will 
be circumscribed by the explosive in the chamber 22 of 
the plug member 14. The smaller sleeve 35 of the socket 
member 15 is then positioned in the casing 10 with the 
radial abutment 40 engaged on the end 13 of the casing. 
The socket member 15 may also be bonded to the casing 
10 thereby sealing the entire cartridge. 

It is now apparent that a leak-proof explosive cartridge 
has been formed having the plug member 14 and the 
socket member 15 bonded to opposite ends of the cas 
ing 10. Furthermore, the inner surface 41 of the larger 
sleeve 37 has a larger diameter than the outer diameter 
of the base wall 20 of the plug member 14 so that when 
it is desired to form a column of cartridges, Fig. 6, the 
plug member 14 of one cartridge may be easily inserted 

... in the socket member 15 of another cartridge and the 
fastening means interlocked to effect a secure connection 
therebetween. When two cartridges have been joined to 
gether, the bottom wall 21 of the plug member 14 is en 
gaged on the radial diaphragm 39 of the socket member 
15 and the open end 38 of the large sleeve 37 will abut 
the flange 23 of the plug member 14, Figs. 4 and 5. 
As shown in Figs. 2, 4 and 5, the fastening means 

may comprise the threads 24 and 42, which are formed 
on the outer periphery of the base wall 20 of the plug 
member 14 and on the inner surface 41 of the larger 
sleeve 37 of the socket member, respectively. The threads 
24 and 42 are preferably of the interrupted type so that 
rotation of the plug member 14 on one cartridge a frac 
tion of a turn relative to the socket member 15 on another 
cartridge will cause the threads 24 and 42 to become 
locked and the two cartridges rigidly secured in endwise 
abutting relationship. Additional cartridges are then 
joined in the same manner until a rigid column having a 
predetermined amount of explosive is formed. The blast 
ing cap 29 is inserted into the cavity 27 in the cap well 
25 of one of the plug members 14, and the cap wires 
30 positioned in the grooves 31 and 32. The plug mem 
ber 14 is then secured to the socket member 15 in the 
next cartridge thereby enclosing the cap 29 in the cap 
well 25 and the cap wires in the channel means. The 
notch 33 in the flange 23 permits the cap wires 30 to ex 
tend out of the channel so that they may be attached to 
electrical means (not shown) for detonating the cap 29 
when the column has been positioned in a shot hole. 
It is apparent that the cap 29 may be located at any level 
in the column and cannot slip or be pulled from the cap 
well 25. Furthermore, the cap 29 is aligned with the 
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maximum wave propagation when the column is deto 
nated. 
The rigid column of explosive cartridges may have a 

smooth outer surface by providing the flanges 23 of the 
plug members 14 and the large sleeves 37 of the socket 
members 15 with the same outside diameter as the cas 
ings 10. The column may then be easily inserted into 
a shot hole without snagging on the sides thereof. In 
addition, the explosive column is of Sufficient rigidity that 
considerable pressure may be exerted thereon when plac 
ing the column in the shot hole, and a relatively sensitive 
explosive may be used without endangering the life of 
the shooter. Furthermore, the waterproof cartridges can 
withstand considerable pressures from water in the shot 
hole without adverse effects, whereas paper-wrapped 
cartridges are frequently caused to collapse from water 
pressure and the efficiency of the explosive is greatly 
diminished. 

This invention is intended to cover all changes and 
modifications of the example herein chosen for the pur 
poses of the disclosure, which do not constitute de 
partures from the spirit and scope of the invention. 
What I claim is: 
1. Closure means for sealing the end of a tubular 

casing, comprising a first sealing member having a first 
side wall adapted to fit into one end of the casing and a 
base with an opening therein, cap retaining means on said 
base having a cavity in communication with the opening, 
and channel means extending from said opening to said 
first side wall; a second sealing member having a Second 
side wall adapted to fit into another end of the casing 
and diaphragm means connected to the inner periphery 
of said second side wall, said first and second sealing 
members being adapted to interfit whereby casings having 
ends sealed by said members may be joined together. 

2. Closure means for sealing the end of tubular cas 
ings, comprising a first sealing member having a first side 
wall adapted to be telescoped relative to the end of one 
casing, a base on one end of said first side wall having 
an opening therein, stem-like means on said base having 
a cavity in communication with said opening, and cir 
cuitous channel means extending from said opening to 
point intermediate the ends of said first side wall; a 
second sealing member having a second side wall adapted 
to be telescoped relative to the end of another casing 
and diaphragm means secured to the inner periphery of 
said second side wall; and fastening means adapted to 
secure said sealing members together. 

3. Closure means adapted for sealing opposite ends 
of a tubular casing, comprising a plug member having a 
first side wall adapted to be positioned in overlapping 
relation with one end of the casing and a base on one 
end of said first side wall, tubular means attached to 
said base in spaced relation with said first side wall, con 
duit means extending from said tubular means to a point 
on the outer periphery of said first side wall; a socket 
member having a second side wall adapted to be posi 
tioned in overlapping relation with the other end of the 
casing and a diaphragm secured to the inner periphery 
thereof; and fastening means adapted to releasably Secure 
said plug and socket members on one casing to socket 
and plug members respectively of similar casings. 

4. Closure means for sealing the ends of a tubular 
casing, comprising a plug member having a cylindrical 
side wall adapted to be positioned in contacting relation 
ship with one end of the casing, a circular bottom wall 
formed on one end of said side wall and having a central 
opening formed therethrough, a hollow stem positioned 
on said bottom wall in spaced relation with said side wall 
and having its inner periphery in communication with 
said opening, channel means in Said bottom and side 
walls from said opening to a point on the outer pe 
riphery of said side wall, and threaded fastening means 
on the outer periphery of said side wall adjacent to Said 

axis of the explosive contained in the casings 10 to assure 75 bottom wall; and a socket member having a first sleeve 
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adapted to be positioned in contacting relationship with 
another end of the casing in overlapping relationship, a 
second sleeve connected to one end of said first sleeve, 
a circular diaphragm on the inner periphery of said socket 
member intermediate said sleeves, and threaded faster 
ing means on said second sleeve, said threaded fastening 
means of said plug member being adapted to coact with 
said threaded fastening means of said socket member 
whereby casings having said plug and socket members 
secured to their ends may be joined to form an explosive 
cartridge assembly. 

5. Closure means for sealing the open ends of a cylin 
drical casing, comprising a cup-shaped plug member hav 
ing a lip portion and a base portion with an outwardly 
extending abutment therebetween, said base portion in 
c?uding a side wall and a bottom wat haYing a central 
opening therein, a cap retaining means positioned on said 
bottom wall in spaced relation with the inner periphery 
of said plug member, said cap retaining means having a 
cavity defined by a peripheral wall conterminous with 
the periphery of said central opening, channel means in 
said plug member including a radial channel in said bot 
tom wall extending from said central opening to a point 
adjacent the outer periphery of said side wall and a longi 
tudinal channel in communication with said radial chan 
nel and extending to a point adjacent said abutment, and 
interrupted threads on the outer periphery of said side 
wall; and a socket member having a first sleeve and a 
Second sleeve having adjacent ends, a circular diaphragm 
interconnecting said sleeves at the adjacent ends thereof, 
a radially-extending abutment formed between said 
sleeves, and interrupted threads on the inner periphery 
of one of Said sleeves, said plug member being adapted 
to receive said socket member in threaded engagement 
therewith whereby casings carrying each of said men 
bers may be releasably Secured to other casings carrying 
each of said members. 

6. A tubular cartridge comprising a casing having open 
ends; a first member telescoped in one of Said casing 
ends, said first member including a first side wall and a 
bottom wall with an opening therein, cap retaining means 
on said bottom wall in spaced relation with said first side 
wall and having a cavity in communication with said open 
ing, channel means from said opening to a point on the 
outer periphery of said side wall; a second member tec 
scoped in the other of said casing ends, said second mem 
ber including a second side wall and a diaphragm; and 
fastening means on each of said members adapted to re 
leasably engage other fastening means on similar cart 
ridges. 

7. A plurality of cartridges joined in end to end rela 
tionship to form an explosive cartridge assembly, each of 
said cartridges comprising a casing having open ends; a 
first member positioned in one of said open ends and in 
cluding a side wall and a bottom wall defining a chambri 
in communication with the inner periphery of said casing, 
cap retaining means on said first member projecting into 
said chamber and having a cavity therein, passage means 
registering with said cavity and extending to the outer 
periphery of said first member; and a second member 
positioned in the other of said open ends and including a 
side wall and a diaphragm; and fastening means on each 
of said members whereby said cartridges are secured to 
gether. 

8. A plurality of explosive cartridges secured in end 
to end relation to form an explosive cartridge assembly, 
each of said cartridges including a casing having an inner 
wall and open ends; a first sealing member sealably en 
gaging one end of said casing and having first fastening 
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means formed thereon; a second sealing member sealably 
engaging the other end of said casing and having second 
fastening means formed thereon for engagement with said 
first fastening means on first sealing members in other cart 
ridges, said second sealing member having a side wall 
and a bottom Wall with a central opening therein, chan 
nel means from said central opening to said side wall, 
and a tubular cap retaining means on said bottom wall 
in communication with said channel means for receiving 
a blasting cap therein. 

9. A plurality of cylindrical explosive cartridges se 
cured in end to end relation to form an explosive cartridge 
assembly, each of said cylindrical cartridges comprising 
a tubular casing having an inner wall and open ends; a 
first sealing member positioned in a first end of said casing 
and having small and large sleeves with a sealing dia 
phragm therebetween, a radially-extending abutment sur 
face formed between said small and large sleeves for 
engagement on said first end of said casing, the larger 
sleeve extending conterminous with said casing and hav 
ing threads on its inner surface; a second sealing member 
positioned in a second end of said casing and hav 
ing an annular projecting portion with external threads 
circumferentially disposed thereon, said projecting portion 
being enclosed by a bottom wall having a central opening 
therein, a radial channel formed in said bottom wall from 
said central opening to a point adjacent the outer 
periphery of said projecting portion, a longitudinal chan 
nel in said projecting portion from said radial channel to a 
point adjacent the end of said casing, and a tubular mem 
ber concentrically positioned relative to said casing and 
secured to said bottom wall in communication with said 
central opening for positioning a blasting cap therein. 

10. An explosive cartridge assembly comprising a plu 
rality of cylindrical explosive cartridges secured in end to 
end relation to form a column, each of said cartridges in 
cluding a tubular casing having an inner wall and open 
ends; a socket member having a small sleeve positioned 
in one end of each of said cartridges, a large sleeve pro 
jecting outwardly relative to said cartridge end, a radial 
abutment extending between said small and said large 
sleeves engaged on the end of said cartridge, and a dia 
phragm sealing said small sleeve from said large sleeve, 
said large sleeve having an inner surface with interrupted 
threads formed thereon; a plug member having a cup 
shaped body including an annular lip portion with an open 
end positioned in the other end of each of said cartridges 
and an annular base portion projecting outwardly relative 
thereto, said base portion being enclosed by a botton wall 
and having interrupted threads adapted to coact with inter 
rupted threads on the inner surface of one of said large 
sleeves, a radial flange formed integral with said lip and 
base portions in engagement with said other end of each 
of said cartridges, a tubular cap well formed on said 
bottom wall extending in concentric spaced relation to 
said lip and base portions, and channel means from said 
tubular cap well to said radial flange; and a blasting cap 
having cap wires operatively connected thereto, said cap 
being disposed in the cap well of at least one of said plug 
members with said cap wires positioned in said channel 
aS 
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