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This invention relates to improvements in 
the method of discharging cartridges, such 
as for example, blasting cartridges, and to 
means for practicing the improved discharg 

5 ing method. 
The invention is herein illustrated as ap 

plied to blasting cartridges of the type com 
prising a casing having carbon dioxide con 
tained therein under pressure together with 

10 suitable means for raising the temperature of 
the carbon dioxide to or slightly above its 
critical temperature, whereby the cartridge 
is discharged by rupturing one wall thereof. 
giving vent to the expanding gas which acts 

15 to bring down a wall of coal, rock, or other 
material in accordance with the use to which 
the cartridge is put. This type of cartridge 
is fully described and claimed in the copend 
ing application, Serial No. 169,441, filed Feb 
ruary 12, 1927, by the applicant and Arthur 
W. Helmholtz as joint j: i ventors, and it rep 
resents the type of device to which the present 
invention relates and on which it is an im 
provement. 
One danger which has been present in 

blasting operations, such as mine blasting 
operations, is that of explosions occurring in 
the rooms of the mines caused by explosive 
gases which sometimes accumulate in explo 
sive volumes, being set off or ignited by 
sparks issuing from the cartridge during 
blasting discharge. This danger is for the 
most part entirely eliminated in blasting 
operations where carbon dioxide or similar 
blasting mediums are employed due to the 
inherent characteristics of this type of me 
dium. The blasting force of carbon dioxide 

- is derived from its power of vaporization and 
expansion upon being heated to or slightly 
above its critical temperature when in liquid 
form and under pressure, which action is 
entirely different from that of ordinary ex 
plosive substances, such as dynamite for in 
stance. Dynamite or similar substances pro 
duce exothermic chemical reactions upon ex 
plosion which give of a tremendous amount 
of heat and the gases produced thereby are 
actually products of combustion. By the 
use of a gas, such as carbon dioxide, which 
is merely vaporized and expanded without 
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chemical change, it becomes obvious that 
blasting operations practiced with carbon 
dioxide or similar substances are very much 
safer than those practiced with other blasting 
materials. - 
As above mentioned in carbon dioxide car 

tridges it is necessary to provide some means 
for raising the temperature of the carbon 
dioxide medium to or slightly above its criti 
cal temperature and it has been found con 
venient in practice to do this by igniting a 
substance which will evolve the proper 
amount of heat while maintaining the sub 
stance in proper heat transferring relation 
ship relative to the carbon dioxide medium. 

It, therefore, becomes desirable to provide 
a heating element which may be initially 
ignited by any suitable means such as by an 
electrical current, which means is the most 
convenient and thus the most preferable, 
which will develop exactly the amount of 
heat necessary for discharging the cartridge, 
but will not continue its igniting or burning 
action after the cartridge has been dis 
charged. Also a heating element which is 
entirely free from all possibility of emitting 
sparks, or ignited or igniting material such 
as might be presented in contact with explo 
sive gases in the mine resulting in an explo 
sion in the mine room causing damage to 
property and injury to the workers. 

It is, therefore, an object of this invention 
to provide a method and means for discharg 
ing cartridges of the type described in the 
copending application above referred to 
which will be entirely free of the foregoing 
dangers. 
Other objections not enumerated will ap 

pear as the description proceeds. 
The invention accordingly proceeds upon 

the principle of developing the heat neces 
sary to raise the blasting medium to or above 
its critical temperature, progressively, that 
is to say, little at a time until the total re 
quired heat is reached. Although this in 
volves some time element between the instant 
of initial ignition and resulting discharge, 
it must be borne in mind that the entire heat 
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ing action is extremely rapid and in practice 
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is found to occur within the limits of approx 
imately one-twentieth of a second. This pro gressive heating when employed with me 
diums, such as carbon dioxide, acts to assure 

ho 
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a high degree of safety, as it is found that 
the cartridge will discharge immediatel 
upon reaching the critical temperature with 
further ignition of the heating material auto 
matically terminated by the extinguishing 
heat absorbing action of vaporization of the 
medium together with the violent agitation 
of the material during discharge. 
The invention may practiced by caus 

ing a relatively small volume of the heating 
material to be initially ignited and by caus-, 
ing a progressive ignition of the material in 
? small volumes at any one instant 
until the total necessary heat is developed. 
It is, of course, desirable if possible to 
gauge the amount of heating material that 
will be required, but due to slight variation 
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this cannot always be done, and, therefore, a 
slight excess should be provided so as to as 
sure discharge in every instance. As above explained, with the present progressive heat 
ing method the presence of such excess does 
not present any degree of danger, as con 
tinued ignition of this excess material is 
completely checked, the igniting action being 
extinguished and the particles of heating ma 
terial violently discharged and agitated as 
minute particles suspended in the expanding 
heat absorbing medium. 
The heating element may be actually con 

structed in shape relatively long with a rela 
tively small cross-sectional area, and pro 
vided with means, such as a fusing element, 
match head, or squib, for initiating the ig 
niting action, located in a predetermined lo 
cal volume thereof, so that the igniting ac 
tion will start from one predetermined point 
and continue of its own accord progressively 
throughout the entire length of the element. 
Due to the relatively small cross-sectional 
area of the element, the volume of heating material burning or undergoing ignition at 
any one instant, is relatively small and con 
sequently the heat required for discharge is 

50 progressively developed as the heating ele ment burns. - 

It is apparent that the advantages of this 
invention may be realized with elements hav 
ing a single fusing element or squib located 

55 in one end thereof, or located at any other predetermined point throughout the length 
of the element provided only that there is suf 
ficient of the heating material located remote 
ly from the point of initiating the igniting 
action to give the progressive heat developing 
action. Thus, the fusing element or squib 
may be located centrally or any other desired 
point. It is also apparent that more than one 
fusing element or squib may be employed, as 
the progressive heating action can be pro 
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duced even though the igniting action be 
initiated from a plurality of locations. 
For the purpose of better understanding 

the present invention, the applicant has 
disclosed in the accompanying drawings and 
has hereinafter described in detail one specific 
embodiment thereof, which is given merely 
by way of example, and the present disclosure 
is not to be considered as limiting the inven- ' 
tion in any particular. The scope of thein 
vention will be determinable from an under 
standing of the present disclosure as one 
embodiment thereof, and with an apprecia 
tion of the advantages produced in the par 
ticular embodiment illustrated. 
By referring to the drawings 
Figure 1 is a cross-sectional view in side 

elevation of a cartridge equipped with a heat 
ing element constructed in accordance with 
this invention; . . . 

Figure 2 is a cross-sectional view of a heat 
ing element constructed in accordance with 
this invention; and 

Figures 3, 4 and 5 are modified types of 
heating elements shown in views similar to 
Figure 2. } 

Referring to the drawings, it will be noted 
that the present invention is disclosed as em 
bodied in a cartridge comprising a casing 10 
having a rupturable disk 11 and directing cap 
12 at the discharge end and means 13 for 
establishing an electrical connection for the 
heating element, and for introducing the 
blasting medium into the cavity. 14. The 
cartridge construction will not be described 
in detail as it is substantially the same as dis 
closed in the copending application referred 
??. 
The heating element 15 is adapted to be 

inserted in the position shown in Figure 1 
with its electrical connection 16 at one end 
in contact with the rupturable disk 11 and 
the electrical connection 17 at its opposite end in contact with the plate 18 constituting the 
other terminal for the electrical circuit. 

Referring to Figures 2 to 5 inclusive, it will 
be noted that the heating element comprises 
a tube 19 which may be of any suitable ma 
terial, such as for instance, wax paper, which 
is found to serve well in practice, having 
closing plugs 20 at its two ends formed of 
any suitable material, such as for instance, 
cork. The heating mixture 20 is contained 
within the tube 19 and a conducting wire 21 
terminating at one end as at 16, and at the 
other end as at 17 by passing between the 
corks 20' and the tube 19 is also passed 
through the tube. The wire terminals are 
preferably in the form of a small coil spring 
so as to assure more perfect contact. 
The mixture 20 may be of any suitable ma 

terial, such as for instance, a mixture of so 
dium chlorate, aluminum, and wood char 
coal, all mixed together in suitable portions, 
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such as the following, which are found to 
produce a good mixture in practice: 

Per cent 

Sodium chlorate ---------------------- 81 
Aluminum---------------------------- 13 
Wood charcoal------------------------ 6 
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The electrical connection 21 has connected in 
its length a match head or squib 22 embedded 
in the material so that upon the passage of 
electrical current through the match head or 
squib an ignition of the material is started 
locally in the area immediately surrounding 
the match head or squib. The conducting 
wire may be of any suitable material, such 
as of soft iron wire, copper, or nichrome. In 
the form shown in Figure 3, a diminished 
amount of ignition material is provided the 
remaining portion of the tube being filled 
with a suitable inert material 23, such as full 
er’s earth, or like substance. In Figure 4, a 
slightly different form of match head or squib 
is shown as at 24 serving, however, to initiate 
the ignition in a local area the same as de 
scribed above. In Figure 5, a fusible wire 25 
made of copper or like suitable material is 
provided for initiating the ignition whereby 
the material is ignited throughout a local 
area immediately surrounding the wire 25. 
it is preferable to provide the tubes 19 of 
water proof paper or of any material which 
will contain the material and maintain a pre 
determined form according to the contour 
desired. 
In operation, it will be appreciated that 

as an electrical current is passed through the 
heating element by means of the cartridge 
being properly connected to a suitable ex 
ploder, such as for example, a magneto or cur 
rent and switch line, the material contained 
within the heating element is ignited 
throughout its area immediately around the 
match head or squib so that the material 
once ignited causes progressive ignition 
throughout the length of the heating element, 
further, that this ignition will continue until 
the proper heat is developed within the con 
tainer for bringing the temperature of the 
medium to or slightly above its critical tem 
perature or to the discharging temperature. 
Also at this time, further ignition is inter 
mediately, terminated as the discharging of 
the cartridge causes a large and rapid heatab 
sorption due to the evaporation and gas 
liberation together with a violent agitation 
and division of the heating material into mi 
nute particles in which form continued igni 
tion is immediately extinguished. With this 
understanding of the applicant's improved 
method and means, it will be appreciated that 
the present invention provides a means for 
producing exactly the required amount of 
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heat for discharging the cartridge and for 
automatically terminating the heat generat 
ing ignition action at the moment the neces 
sary heat is arrived at. 

3 

It will appear that the present invention 
eliminates all possibility of ignition after 
explosion and consequently elimination of all 
the dangers above referred to which are un 
desirable in mine blasting or other blasting 
operations. 
The present disclosure and description is 

given merely by way of illustration as one 
form of the present invention and is obvious 
that various modifications may be resorted to 
without departing from the spirit of the in 
vention, the scope of which is set forth in the 
appended claims. 

claim : 
1. In a device of the character described, a relatively long container having a relatively 

small cross-sectional area, said container hav 
ing a mixture therein of sodium chlorate, 
aluminum and carbon and means for initiat ing ignition thereof throughout a local area 
of its volume. 

2. In a device of the character described, 
a relatively long container having a relatively 
small Cross-sectional area, said container hav 
ing a mixture therein of sodium chlorate, sub 
stantially 81%; aluminum, substantially 
13%; and carbon, substantially 6%; and 
means for initiating ignition thereof through 
out a local area of its volume. 

3. The method of developing heat in gas charged blasting cartridges which consists in 
providing a quantity of combustible heat pro 
ducing material, igniting the material at a 
given point and causing progressive combus 
tion in relatively small increments until the 
amount of heatrequired for discharge of the 
cartridge has been thus progressively de 
veloped, whereupon combustion ceases. 

4. The method of developing heat in blast 
ing cartridges charged with highly com 
pressed carbon dioxide and provided with 
pressure responsive discharge means, consist 
ing in providing a combustible material pro 
portional in quantity to the charge of carbon 
dioxide, igniting the material at a given point 
and causing progressive combustion of the 
material in relatively small increments until 
the amount of heat required for discharge has 
been thus progressively developed, where 
upon the discharge causes the combustion to. 
CeaS8. 

5. A heater unit for use in gas charged 
blasting cartridges, comprising a relatively 
long body of combustible material of rela 
tively small cross sectional area and means 
for initiating ignition of said material 
throughout a small area, all for the purpose 
of developing the required amount of heat in 
a continuously progressive manner and avoid 
ing an excess of heat by reason of the auto 
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matic extinguishment of the heater unit im 
mediately upon discharge of the cartridge. 

6. A heater unit for use in gas charged 
blasting cartridges, comprising an elongated 
tube of relatively small cross sectional area. 
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containing alreadily ignitible heat producing 
material, and means for initiating ignition of 
said material at a given point in the length of 
said tube, thus causing progressive ignition 
of said material lengthwise of said tube with 
consequent progressive heat development to 
the point at which discharge occurs. 
Signed at Marion, Illinois, this 4th day of January, 1929. 

DENT FERRELL. 
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