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This invention relates to an improved blasting 
cartridge and more particularly to a blasting 
cartridge which is weakened along its length in 
a manner which allows expansion of the cartridge 
when pressure is exerted on an end thereof. 

In blasting operations, it is normally required 
that the explosive operators after loading explo 
sive cartridges into boreholestamp the explosives 
in order to eliminate air spaces, thus increasing 
the loading density of the explosives and insuring 
more efficient blasting, operations. In loading 
boreholes, the explosive cartridges used are SOme 
What Smaller in diameter than the diameter of the 
boreholes in order that the cartridges may be 
inserted without undue.friction. After insertion 
of the cartridges, it has been customary to tamp 
or ram the cartridges into the borehole with suff 
cient force to burst the cartridges and allow com 
plete filling of the hole, or, in order to reduce the 
force necessary to burst the cartridges, they may 
have been slit lengthwise before introduction into 
the borehole. - 
The use of slit cartridges to assist in tamping, 

or the use of normal cartridges with heavier 
tamping is objectionable because with slit car 
tridges explosive material is often spilled prior to 
the loading of the borehole, and with unslit car 
tridges, the tamping force required is excessive 
when considered in the light of safety. 
Another tamping operation, which is most.in 

portant in metal mining, is the tamping of ex 
plosives into boreholes which slant upwardly. In 
this type hole, it is difficult to avoid spillage of the 
explosive when placing it in position if the car 
tridge is slit prior to insertion or tamped suff 
ciently strongly to cause rupture of the cartridge. 

It is the object of this invention to overcome 
the various difficulties encountered in loading 
boreholes by providing a novel cartridge which is 
easily expandable but which does not expand 
in such a manner as to spill the explosive content 
thereof. 
A further object of this invention is to provide 

a cartridge which may be manufactured in the 
normal manner but which has a wrapper designed 
to allow easy expansion. 
A still further object of this invention is to pro 

vide a cartridge cover having a line of weakness 
which allows easy expansion of the cartridge but 
which line of weakness is located so that it is not 
exposed to the inner surface of the cartridge, nor 
to the Outer surface thereof. 
A still further object of this invention is to pro 

vide a cartridge having a perforation which Winds 
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vides a line of weakness which tends to cause the 
cartridge to expand cylindrically instead of rup 
turing and/or bulging it if and when pressure is . 
exerted on either end thereof. 
Another object of this invention is to provide an 

improved blasting explosive cartridge which When 
tamped will expand in diameter and fill the bore 
hole while still maintaining a substantial cylin 
drical form to a marked degree. 
Other and further objects of the invention will 

appear hereinafter. 
The objects of this invention have been accom plished, in general, by providing a cartridge 

wound from a suitable sheet of paper by wrapping 
the sheet upon itself at least two and a fraction 
tinnes. 
The section of the cartridge which contains 

more than two layers of paper contains a line of 
weakness, perforations, or the like, in the central 
layer thereof. Further, the perforations are so 
aligned on the sheet of paper that they wind 
spirally or helically along the longitudinal axis 
of the cartridge. The cartridge produced from 
the sheet may be similar to the cartridges de 
scribed in U. S. Patents i575,894 and 1,665,834 to 
William T. Ayer. These cartridges described by 
Ayer are specifically formed from rhomboidal sec 
tions of paper which are cut into blanks having 
a length and breadth of coordinating dimensions 
such that the proper diameter cartridge is pro 
duced when the sheet is wrapped so that all of 
its circumference contains at least 2 layers of 
sheet mate.ial, and so that at least part of the 
circumference contains 3 layers of sheet material. 
The three layers of sheet matelial generally con 
Stitute only about 4 to 42 of the circumference 
but may constitute as much thereof as desirable. 
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The present invention, in particular, improves 
the Ayer ca.tridges by Supplying perforations or 
a series of slits which extend substantially par 
allel to and preferably approximately centrally of 
the edges of the rhomoidal sheet which form along 
the length of the cartridge, as by such expedient 
an easily expandable cartridge is obtained. The 
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perforations or Series of slits, when the rhom 
boidal sheet is wrapped into a tubular cartridge, 
position themselves approximately centrally of 
the section of the cartridge which is composed of 
3 layers of sheet material. These slits or perfora 
tions follow along the cartridge substantially par 
allel to the edges of the rhomboidal sheet and are 
therefore spirally or helically disposed along the 
length of the cartridge. 
The Ayer ?cartridges are made from rhomboidal 

spirally down a central layer of. paper and pro- 55 sheets, but the cartridges of the present inven 



2 
tion may be formed from any shaped sheet which 
allows the formation of a cylindrical cartridge 
having a portion of its circumference composed 
of more than two layers of the sheet and having 
between these two layers a layer of material con 
taining a line of weakness. 
formed so that the line of weakness winds heli 
cally or Spirally along its longitudinal axis. Thus, 
the cartridges may be formed from trapezoidal 
sheets or from various polygonical shaped sheets 
which have a line of weakness so disposed in the 
Surface that it will form in a helical line when 
the sheet is formed into the cylinder. 
Although the preferred embodiments of the in 

vention contain a single line of Weakness, and 
no more than three layers of material, in some in 
stances it is desirable that the line of weakness 
comprise a plurality of lines of sits or perfora 
tions, but each line is disposed helically and is 
positioned in a layer formed between the inner 
and outer layer of the eartridge. The plurality 

The cartridges are 
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of lines of weakness are normally not used, but 
if cartridges are formed by more than three lay 
ers, i. e., four or five layers, this plurality of lines 
gives more positive action, 

Having now described in general the materia 
and purpose of this invention, there now follows 
a more detailed description of preferred en 
bodiments thereof with reference to the drawa 
ing in which: 

Fig. 1 represents a rhomboidal blank of mate 
rial suitable for forning a cartridge. 

Fig. 2 represents the rhomboidal sheet of Fig. 3 
formed into a cartridge, and cut away in sections 
to show the relationship between edges and per 
forations. 

Fig. 3 represents a completed CastEidge foxed 
from the rhomboidal sheet of Fig. and ready for 
loading with explosives. 
The cylindrical open end cartridge (ig. 3) 

is formed from a rhomboidal sheet 2 (Fig. 1) of 
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material which may be any suitable stock, e.g., a 
mania paper of 60 to 50 pounds. The stock 
may be sized, waxed or both, or may be pieira 
paper, but if desirable, the plain paper may be 
waxed or otherwise treated after formation into 
the cartridge. Other stock of 8 Weight &nd 
strength which is adaptable for the formation of 
a tubular cartridge of proper diameter and 
length may also be used. The sheet 2 is rhom 
iboidal in structure, has acute angles which are 
between 60 and 80 degrees and has a line of per 
forations or sits 5 extending approximately cen 
trally between the sides of the sheet 2 which 
form along the iong axis of the completed car 
tridge. The perforations 5 may be of any desir 
able type, such as for example, a series of very 
small, closely spaced holes, or a Series of sits 
of the same or different lengths having Small 
joints therebetween, or in some instances, a con 
tinuous slit. However, the preferable means of 
forming the line of weakness 5 is to provide a 
series of substantial perforations connected with 
very easily ruptured joints. 

It will be noted in the drawing that line 5 does 
not extend through to the top and bottom of the 
rhomboidal sheet. However, these perforations 
may be so extended, if desirable, but the design 
of Fig. 1 is the preferable embodiment because 
the top and tile bottom segments, denoted by 7, 
of the sheet are used to form a crimp across the 
top and bottom of the cartridges in order to Se 
cure the explosive therein. The perforations 5, 
if extended to the edge of the sheet, would reduce 
the strength of the cartridge and might hinder 
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proper crimping. Likewise, the extension of the 
perforations 5 may cause operating difculties 
in SOme instances. 

Reference to Fig. 2 shows that when the rhom 
boidal sheet 2 is rolled into a cartridge, the line 
of perforations 5 position themselves between 
the overlapping edges of the sheet. By this posi 
tioning of the line of perforations , a cartridge 
is formed, which from outside appearances and 
from inside appearances, does not contain a line 
of perforations. This is highly desirable because 
the cartridges must be packed by tamps, such as 
those of the Hall or Kimber packing machines, 
and if the perforations are exposed to the inside 
of the cartridge, may effect the operations. In 
addition, it will be noted that there are other 
advantages in cartridges which do not present a 
perforated surface to the outside element as they 
are much safer to handle since no explosive can 
be spilled and their most efficient performance is 
obtained when the cartridge presents a solid sur 
Race to the interior of a borehole as it gives pro 
tection from elements, such as water which might 
be present therein. Further, there is no tendency 
for any of the liquid explosive ingredients to . 
migrate or leak through the split. 

It has been found that the cartridges of this 
invention, having a line of perforations or slits 
between two layers of paper, are the substantial 
equal of normal cartridges in water resistance, 
appearance, and other physical properties and 
that they are considerably superior to any of the 
slit, or expandible cartridges known to the prior 
art. All pre-slit cartridges known to the prior art 
have a tendency to spill powder when they are 
being used in explosive operations and even dur 
ing that period when they are being shipped or 
are in storage in magazines. To overcome these 
disadvantages, expanding enclosing members 
have been used to encase explosives. However, 
these enclosing members are bulky and do not 
meet with favor because of inefficient operation, 
the necessity of using larger boreholes and be 
cause they alter the oxygen balance to Such an 
extent that there is a fume problem presented. 
The present cartridge having the line of per 

forations or slits which allow expansion cannot 
be distinguished visually from normal cartridges 
and may be employed in all operations where car 
tridges are used and also may be employed with 
greater efficiency and ease of operation in opera 
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tions where slit cartridges are demanded. These 
cartridges have exactly the same oxygen balance 
as normal cartridges, and thus there is no fune 
problem created. 
A practical adaptation of this invention con 

sists-of an explosive cartridge formed by wrap 
ping a rhomboidal sheet of paper upon itself 2% 
times, thereby forming a cartridge having 2% of 
its circumference made up of 2 layers of paper 
and 4 of its circumference made up of 3 layers 
of paper. The formed cartridge has located cen 
traily of and in the middle layer of the paper 
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forming said 4 of its circumference comprising 
3 layers of paper, a line of weakness consisting 
of perforations or slits. This cartridge, prior to 
filling with explosives, is closed at one end and 
then whether pre-waxed or plain paper was used, 
if desirable, it may be treated with molten Wax 
such as paraffin in order to coat the paper and 
render the cartridge more waterproof and nitro 
glycerine proof. After cooling to harden the 
wax, the cartridge is filled with an explosive 
through its open end and closed by folding and 
crimping after which, if desired, the loaded car 
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tridge may again be dipped into wax or a sealing 
compound. The finished cartridge, when tamped 
into a borehole, easily expands into contact With 
the walls thereof. The type of explosive which 
is placed in the cartridge does not effect the ex 
panding characteristics thereof, and it will be 
understood that cartridges in accordance with 
this invention may contain explosives which are 
straight dynamites, extra dynamites, gelatins, 
extra gelatins, semi-gelatins, safety explosives, 
and the like. 
The cartridges of the invention may be of any 

size normally used for explosive operations, e.g., 
they may be cartridges having a diameter of be 
tween 4' and 8' and a length between 4' and 
30'. However, the normal cartridges most suit 
able for use in the present invention are 1 to 2 
inches in diameter and 6 to 8 inches in length. 

Hereinbefore it has been noted that the rhom 
boidal sheet of paper is crimped to form the ends 
of the cartridges. However, in some instances, 
it may be desirable to form the end of the car 
tridges by insertion of paper cups in the ends 
thereof, and if such is desirable, the line of per 
forations will preferably extend to the edge of the 
rhomboidal sheet or may extend any suitable dis 
tance along the rhomboidal sheet. 
What I claim and desire to protect by Letters 

Patent is: 
1. A tubular cartridge for blasting explosives 

comprising a substantially cylindrical container 
formed from a rhomboidal sheet wrapped upon 
itself at least two and a fraction turns, whereby 
a portion of the container has more than two lay 
ers, a line of perforations disposed helically along 
an interposed layer of that portion of the said 
container having more than two layers, Said line 
of perforations adapted to tear and thereby en 
able the cartridge to radially expand when lon 
gitudinally compressed. 

2. A tubular cartridge formed from a rhom 
boidal sheet having a line of perforations extend 
ing centrally of and parallel to the edges of the 
sheet which lie along the long axis of the car 
tridge, said cartridge formed of two layers of 
material for approximately 2% of its circumfer 
ence and of three layers of material for approxi 
mately 4 of its circumference, and the said line 
of perforations being in the section of the sheet 
which forms the intermediate layer of the 4 of 
the circumference formed by Said three layers, 
said line of perforations adapted to tear and 
thereby enable the cartridge to radially expand 
when longitudinally compressed. 

3. A dynamite cartridge comprising dynamite 
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enclosed in a substantially cylindrical paper shell 
made by rolling a polygonical sheet of paper into 
the form of a cylinder having at least part of 
its circumference formed of three layers of pa 
per, said sheet having a line of perforations ap 
proximately centrally and helically located in 
the intermediate layer of paper formed by the 
circumference sections having three layers of pa 
per, whereby said shell tends to expand radially 
and retain its cylindrical shape when pressure 
is applied simultaneously to both ends of said 
cartridge. 

4. A tubular cartridge formed by approximate 
ly 2% turns of a rhomboidal sheet having a line . 
of perforations extending centrally of and par 
allel to the edges of the said sheet which lies 
along the long axis of the cartridge, said line of 
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perforations being contained in the intermediate 
layer of the 4 section of the cartridge made up 
of three layers of material, said line of perfora 
tions adapted to rupture and thereby enable the 
cartridge to radially expand when longitudinally 
compressed. 

5. The tubular cartridge according to claim 1 
wherein said rhomboidal sheet has its acute an 
gles between about 60 and 80 degrees and said 
line of perforations extends centrally of and par 
allel to the edges of the sheet which lie along the 
long axis of the cartridge. 

6. The tubular cartridge according to claim 2 
wherein said rhomboidal sheet has its acute an 
gles between about 60 and 80 degrees. 

7. A tubular cartridge for blasting explosives 
comprising a substantially cylindrical container 
formed from a sheet Wrapped upon itself at least 
two and a fraction turns, whereby a portion of 
the container has more than two layers, a line 
of perforations disposed helically along an inter 
posed layer of that portion of the said container 
having more than two layers, said line of per 
forations adapted to tear and thereby enable the 
cartridge to radially expand when longitudinally 
COmpreSSed. 

8. A tubular cartridge for blasting explosives 
comprising a Substantially cylindrical container 
formed from a sheet wrapped upon itself at least 
two and a fraction turns, whereby a portion of 
the container has more than two layers, a line 
of slits disposed helically along an interposed lay 
er of that portion of the said container having 
more than two layers, said line of slits adapted 
to tear and thereby enable the cartridge to radi 
ally expand when longitudinally compressed. 

JOHN B, JOHNSON. 


