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In the accompanying drawing forming a part of 
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This invention relates to new and useful in 
provements in indestructible release mechanism 
for blasting cartridges. 
The primary object of this invention is to pro 

vide mechanism for releasing blasting charges 
from indestructible' cartridges or shells and 
wherein the release mechanism is of an inde 
structible character and is susceptible of being 
adjusted to release charges at different work per 
forming pressures. 
A further important object of the invention is 

to provide indestructible release mechanism for 
blasting cartridges which is completely embodied 
in a discharge cap adapted to be detachably asso 
ciated with a cartridge or shell. 
A still further important object of the inven 

tion is to provide indestructible release mecha 
nism which will operate to effect discharge of a 
blasting medium from a cartridge or shell and 
wherein the blasting medium may take the form 
of carbon dioxide gas generated by intensely heat 
ing liquid carbon dioxide or highly compressed 
air. - 

Another, object of the invention is to provide 
: indestructible release mechanism which operates 
automatically to effect discharge of a blasting 
medium from a cartridge or shell when the pres 
sure of said blasting medium reaches a prede 
termined value within the shell and wherein the 
discharge mechanism is operated entirely by the 
pressure of the blasting charge within the car 
tridge or shell. 
Other objects and advantages of the invention 

will be apparent during the course of 

this specification and in which like numerals are 
employed to designate like parts throughout the 
Same, 

Figure 1 is a longitudinal sectional view of the 
indestructible release mechanism embodying this 
invention, 

50 

Figure 2 is a transverse sectional view taken on 
line 2-2 of Figure 1, and 
Figure 3 is a transverse sectional view taken on 

line 3-3 of Figure 1. 
In the drawing, wherein for the purpose of il 

lustration is shown a preferred embodiment of 
this invention, the reference character 0 desig 
nates an indestructible cartridge or shell which 
is intended to receive a blasting charge that is to 
be released at a desired work performing pressure 
into the material to be broken down. The blast 
ing charge may take the form of liquid carbon di 

55 oxide which is to be intensely heated by a chem 
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ical heater unit, or the like for converting the 
liquid carbon dioxide into gas at a relatively high 
pressure. 
mechanism of a cartridge charged with carbon 
dioxide, reference may be had to the patent is 

the follow 

For a complete understanding of the 

sued to Dent Ferrell et al., 1805,541, on May 19, 
1931. The blasting charge within the cartridge 
to also may take the form of air, or other gas 
compressed at a pressure less than the desired 
final blasting pressure at which the charge is to 
be released. The final blasting pressure may be 
obtained by intensely heating the initially com 
pressed gas charge with either a chemical heater 
unit or a permanent electric resistance unit. Car 
tridges receiving charges of the above two desig 
nated characters are known in the trade as pre 
charged cartridges. The trade also is familiar 
with what is termed post-charged cartridges. 
Cartridges of this character, are charged after 
they are placed in a blast or drill hole. The 
charge usually takes the form of a compressed 
gas, such as air, which is delivered to the cartridge 
from a portable compressor unit or from a port 
able storage tank or receiver unit. It will be 
understood, as the description of the release 
mechanism embodying this invention proceeds 
that the said mechanism will operate very effec 
tively to release, the charge from a post-charged 
cartridge when air, or other gases, is compressed 
in the cartridge to to the pressure at which the 
release mechanism is set to operate. 

Figure 1 illustrates the discharge end of the 
cartridge fo: This end is provided with an inter. 
nally threaded terminal portion f. Spaced ax 
ially inwardly of this threaded portion is a shoul 
der or restriction f2. This shoulder forms a seat 
f3, in the manner illustrated. . . 
Threadedly connected to the extremity of 

the cartridge O is an externally threaded, reduced 
35 portion 14 of a tubular discharge cap 5. Spaced 
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outwardly of the reduced portion 4, the capis. 
provided with a series of obliquely arranged dis 
charge ports. 6. A shoulder 7 is formed in the 
bore of the discharge cap 15 by the formation of 
an enlarged cylinder or chamber portion 8 with 
in the cap bore. Threadedly connected to the outer end of the 
discharge cap 5 is a closure plug 9. A packing. 
ring or gasket 20 is arranged between the closure 
plug 19 and an adjacent surface of the cap f 5 to 
prevent leakage between these two elements. 
Threadedly mounted in a pocket 2 formed in the 
plug 19 is a valve member 22 which may be backed 
off to permit fluid trapped in the cylinder 8 to 
be discharged through the port 23, formed in the 
plug 19. The utility of this valve 22 will be fully 
explained at a later point. 
The seat 3 of the cartridge or shell O and the 

extremity 24 of the reduced portion 4 of the 
discharge cap 5 have confined between the same 
a packing ring 25 and a hardened metallic ring 
26. This metallic ring is intended to function as 
a seat for the valve head 27 which is threadedly 
Connected to the rod or stem 28 of a piston 29 
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2,122,7?? 
vention herewith shown and described is to be 
taken as a preferred example of the same, and 
that various changes in the shape, size, and 
arrangement of parts may be resorted to without 
departing from the spirit of the invention or the 
scope of the subjoined claims. 

Having thus described the invention, I claim: 
1. In combination, a blasting cartridge having 

a chamber for receiving a blasting charge the 
pressure of which is to be built up to the desired 
blasting pressure, release means for the blasting 
charge, a control chamber, means in said control 
chamber for opening said release means when a 
portion of the blasting charge is admitted to the 

5 control chamber and for holding open said release 
means as long as the blasting charge remains in 
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the control chamber, and means carried by the 
control chamber means and subjected to the pres 
sure of the charge in the first-mentioned chamber 
for establishing communication between the two 
chambers when the pressure of the blasting charge 
reaches a predetermined value and for maintain 
ing said communication until the blasting charge 
has been entirely released. 

2. In combination, a blasting cartridge having 
a chamber for receiving a blasting charge the 
pressure of which is to be built up to the desired 
blasting pressure, a discharge cap attached to the 
cartridge, and means embodied in the discharge 
cap for releasing the charge from said chamber 
when the pressure of the charge reaches a prede 
termined value, said means including a charge 
releasing valve held closed by the pressure of the 
charge, a piston connected to the valve for open 
ing-and holding open the same when subjected to 
the pressure of the charge, and means operated 
by the pressure of the charge for subjecting the 
piston to the charge pressure and for maintaining 
said piston so subjected until the pressure in the 
blasting charge chamber drops to atmospheric 
PreSSUTe. . 

3. In combination, a blasting cartridge having 
a chamber for receiving a blasting charge the 
pressure of which is to be built up to the desired 
blasting pressure, a discharge cap attached to the 
cartridge, and means embodied in the discharge 
cap for releasing the charge from said chamber 
when the pressure of the charge reaches a prede 
termined value, said means including a charge 
releasing valve held closed by the pressure of the 
charge, a piston connected to the valve for open 
ing and holding open the same when subjected to 
the pressure of the charge, and means carried by 
Said piston and operated by the pressure of the 
charge for subjecting the piston to the charge 
pressure and for maintaining said piston so sub 
jected until the pressure in the blasting charge 
chamber drops to atmospheric pressure. 

4. In combination, a blasting cartridge having a 
chamber for receiving a blasting charge the pres 
sure of which is to be built up to the desired blast 
ing pressure, a discharge cap attached to the car 
tridge, and means embodied in the discharge cap 
for releasing the charge from said chamber when 
the pressure of the charge reaches a predeter 
mined value, said means including a charge releas 
ing valve held closed by the pressure of the charge, 
a hollow piston connected to the valve for open 
ing and holding open the same when subjected to 
the pressure of the charge, and means located in 
the bore of the piston for causing the piston to be 
subjected to the charge pressure and for main 
taining said piston so subjected until the pressure 
in the blasting charge chamber drops to atmos 
pheric pressure. 

3 
5. In combination, a blasting cartridge having a 

chamber for receiving a blasting charge the pres 
sure of which is to be built up to the desired blast 
ing pressure, a discharge cap attached to the car 
tridge, and means embodied in the discharge cap 
for releasing the charge from said chamber when 
the pressure of the charge reaches a predeter 
mined value, said means including a charge re 
leasing valve held closed by the pressure of the 
charge, a hollow piston having a rod connected to 
the valve for opening and holding open the valve 
When the piston is subjected to the pressure of 
the charge, a passageway through the valve and 
rod connecting the charge receiving chamber and 
the bore of the piston, and means in the piston 
bore for establishing and maintaining flow of the 
blasting charge through said passageway until the 
charge is exhausted to cause the piston to be sub 
jected to the charge pressure, said last mentioned 
means Comprising a valve sealing the piston bore 
end of the said passageway and a differential pres 
Sure piston connected to the valve. 

6. In combination, a blasting cartridgehaving 
a chamber for receiving a blasting charge the 
pressure of which is to be built up to the desired 
blasting pressure, a discharge cap attached to the 
cartridge, and means embodied in the discharge 
cap for releasing the charge from said chamber 
when the pressure of the charge reaches a prede 
termined value, said means including a charge re 
leasing valve held closed by the pressure of the 
charge, a hollow piston having a rod connected 
to the valve for opening and holding open the 
valve when the piston is subjected to the pressure 
of the charge, a passageway through the valve 
and rod connecting the charge receiving chamber 
and the bore of the piston, and means in the piston 
bore for establishing and maintaining flow of the 
blasting charge through said passageway until the 
charge is exhausted to cause the piston to be sub 
jected to the charge pressure, said last-mentioned 
means including a spring pressed valve. 

7. In combination, a blasting cartridge having 
a chamber for receiving a blasting charge the pres 
Sure of which is to be built up to the desired blast 
ing pressure, a discharge cap attached to the car 
tridge, and means embodied in the discharge cap 
for releasing the charge from said chamber when 
the pressure of the charge reaches a predeter 
mined value, said means including a charge releas 
ing valve held closed by the pressure of the charge, 
a hollow piston having a rod connected to the 
valve for opening and holding open the valve when 
the piston is subjected to the pressure of the 
charge, a passageway through the valve and rod 
connecting the charge receiving chamber and the 
bore of the piston, and means in the piston bore 
for establishing and maintaining flow of the blast 
ing charge through said passageway until the 
charge is exhausted to cause the piston to be sub 
jected to the charge pressure, said last-mentioned 
means including a spring seated blasting pressure 
Opened compound valve assembly. 

8. In combination, a blasting cartridge having 
a chamber for receiving a blasting charge the 
pressure of which is to be built up to the desired 
blasting pressure, a discharge cap detachably 
Connected to said cartridge, a ring forming a valve 
Seat clamped between portions of the cartridge 
and the discharge cap, a valve for controlling 
communication between the cartridge and the 
discharge cap, and charge pressure operated 
mechanism in the discharge cap for unseating 
said valve. . 

9. In combination, a blasting cartridge having 
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pressure of which is to be built up to the desired 
blasting pressure, a discharge cap threadedy con 
nected to the cartridge, valve seat forming means 
clamped between portions of the cartridge and 
discharge cap, a valve engaging said valve seat 
means on the cartridge side of the latter, and 
charge pressure operated means in the discharge 
cap for moving the valve inwardly of the car 
tridge to unseat the valve. 

10. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge the 
pressure of which is to be built up to the desired 
blasting pressure, a discharge cap threadedly 
connected to the cartridge, a valve seat forming 
ring and a packing ring clamped between por 
tions of the cartridge and said cap, a valve head. 
held against said seat, by the pressure of the 
charge within the cartridge, mechanism within 
the discharge cap for unseating said valve head 
when said mechanism is subjected to the pres 
sure of the charge within the cartridge, and 
means operated by the charge pressure for con 
trolling application of said charge pressure to 
Said mechanism. 

11. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge 
and provided with a discharge orifice, and dif 
ferential release mechanism operated by the 
blasting charge when the pressure of the same 
reaches a predetermined value for discharging 
the blasting charge, said mechanism Comprising 
a discharge orifice control valve normally sub 
jected to the pressure of the blasting charge, a 
piston of greater transverse area than said valve 
operatively connected to the latter and normally 
subjected to atmospheric pressure when said 
chamber is charged, means operated by the blast 
ing charge when the pressure of the same reaches 
the desired value for causing the piston to be 
subjected to and moved by the pressure of the 
charge to effect opening of said valve, and means 
for causing the piston to maintain said valve open 
until the blasting charge is completely discharged. 

12. În combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge and 
provided with a discharge orifice, and differen 
tial release mechanism operated by the blasting 
charge when the pressure of the same reaches a 
predetermined value for discharging the blasting 
charge, said mechanism comprising a discharge 
orifice control valve normally subjected to the 
pressure of the blasting charge, a piston of great 
er transverse area than sad valve operatively 
connected to the latter and normally subjected 
to atmospheric pressure when said chamber is 
charged, a flow path for conducting a portion of 
the blasting charge from said chamber to one side 
of said piston, a spring loaded valve for control 
ling said flow path adapted to be unseated by the 
blasting charge when the pressure of the same 
reaches the desired value, and means for effecting 
and maintaining full opening of the spring loaded 
valve. 

13. In combination, a blasting cartridge have 
ing a chamber for receiving a blasting charge and 
provided with a discharge Orifice, and differential 
release mechanism operated by the blasting 
charge when the pressure of the same reaches a 
predetermined value for discharging the blasting 
charge, said mechanism comprising a discharge 
orifice control valve normally subjected to the 
pressure of the blasting charge, a piston of great 
er transverse area than said valve operatively 
connected to the latter and normally subjected to 

2,122,706 
a chamber for receiving a blasting charge the atmospheric pressure when said chamber is 

charged, a flow path for conducting a portion of 
the blasting charge from said chamber to one 
side of said piston, a spring loaded valve for 
controlling said flow path adapted to be unseated 
by the blasting charge when the pressure of the 
same reaches the desired value, and means op 
erated by the pressure of the charge flowing past 
said unseated valve for effecting and maintaining 
full opening of the latter. 

14. In combination, a blasting cartridge having 
a chamber for receiving a blasting charge and 
provided with a discharge orifice, and differential 
release mechanism operated by the blasting 
charge when the pressure of the same reaches a 
predetermined value for discharging the blasting 
charge, said mechanism comprising a discharge 
orifice control valve normally subjected to the 
pressure of the blasting charge, a piston of greater 
transverse area than said valve operatively con 
nected to the latter and normally subjected to 
atmospheric pressure when said chamber is 
charged, a flow path for conducting a portion of 
the blasting charge from said chamber to one 
side of said piston, a spring loaded valve for con 
trolling said flow path adapted to be unseated 
by the blasting charge when the pressure of the 
same reaches the desired, value, and a plunger 
subjected to the pressure of the charge flowing 
past the unseated valve for effecting and main 
taining full opening of the latter, 

15. In combination, a blasting cartridge having 
a chamber for receiving a blasting, charge the 
pressure of which is to be built up to the desired 
blasting pressure, release means for the blasting 
charge, a control chamber, means in said control 
chamber for opening said release means when 
a portion of the blasting charge is admitted to 
the control chamber, means carried by the con 
trol chamber means and subjected to the pres 
sure of the charge in the first-mentioned cham 

i ber for admitting the blasting charge to the con 
trol chamber when the pressure of the blasting 
charge reaches a predetermined value, and means 
for maintaining the control chamber subjected 
to the pressure of the blasting charge until the 
entire charge is released, 

16. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge 
the pressure of which is to be built up to the 
desired blasting pressure, a discharge cap at 
tached to the cartridge, and means embodied in 
the discharge cap for releasing the charge from 
said chamber when the pressure of the charge 
reaches a predetermined value, said means in 
cluding a charge release valve held closed by 
the pressure of the charge, a piston connected 
to the valve for opening the same when sub 
jected to the pressure of the charge, means op 
erated by the pressure of the charge for sub 
jecting the piston to the charge pressure, and 
means for maintaining the piston subjected to 
the charge pressure until the entire charge is 
released. 

'7. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge 
the pressure of which is to be built up to the 
desired blasting pressure, a discharge cap at 
tached to the cartridge, and means. embodied 
in the discharge cap for releasing the charge from 
said chamber when the pressure of the charge 
reaches a predetermined value, said means in 
cluding a charge release valve held closed by 
the pressure of the charge, a piston connected 
to the valve for opening the same when sub 
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jected to the pressure of the charge, means car 
ried by said piston and operated by the pressure 
of the charge for subjecting the piston to the 
charge pressure, and means for maintaining the 
piston subjected to the charge pressure until the 
entire charge is released. 

18. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge 
the pressure of which is to be built up to the 
desired blasting pressure, a discharge cap at 
tached to the cartridge, and means embodied in 
the discharge cap for releasing the charge from 
said chamber when the pressure of the charge 
reaches a predetermined value, said means in 
cluding a charge releasing valve held closed by 
the pressure of the charge, a hollow piston con 
nected to the valve for opening the same when . 
subjected to the pressure of the charge, means 
located in the bore of the piston for causing the 
piston to be subjected to the charge pressure, and 
means for maintaining the piston subjected to 
the charge pressure until the entire blasting 
charge is released. 

19. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge 
the pressure of which is to be built up to the 
desired blasting pressure, a discharge cap at 
tached to the cartridge, and means embodied in 
the discharge cap for releasing the charge from 
Said chamber when the pressure of the charge 
reaches a predetermined value, said means in 
cluding a charge releasing valve held closed by 
the pressure of the charge, a hollow piston hav 
ing a rod connected to the valve for opening the 
valve when the piston is subjected to the pres 
sure of the charge, a passageway through the 
valve and rod connecting the charge receiving 
chamber and the bore of the piston, and means 
in the piston bore for controlling the flow of the 
blasting charge through said passageway to cause 
the piston to be subjected to the charge pressure 
and to be maintained subjected to said charge 
pressure until the entire blasting charge is 
released, 

20. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge 
the pressure of which is to be built up to the 
desired blasting pressure, a discharge cap at 
tached to the cartridge, and means embodied in 
the discharge cap for releasing the charge from 
said chamber when the pressure of the charge 
reaches a predetermined value, said means in 
cluding a charge release valve held closed by 
the pressure of the charge, a hollow piston hav 
ing a rod connected to the valve for opening 
the latter when the piston is subjected to the 
pressure of the charge, a passageway through 
the valve and rod connecting the charge receiv 
ing chamber and the bore of the piston, means 
in the piston bore for controlling flow of the 
blasting charge through said passageway to cause 
the piston to be subjected to the charge pressure, 
said last-mentioned means including a spring 
pressed valve, and means for holding said spring 
pressed valve open until the entire blasting charge 
is released. 

21. In combination, a blasting cartridge having 
a chamber for receiving a blasting charge the 
pressure of which is to be built up to the desired 
blasting pressure, a discharge cap attached to 
the cartridge, and means embodied in the dis 
charge cap for releasing the charge from said 
chamber when the pressure of the charge reaches 
a predetermined value, said means including a 

S 
charge releasing valve held closed by the pres 
sure of the charge, a hollow piston having a rod 
connected to the valve for opening the latter 
when the piston is subjected to the pressure of 
the charge, a passageway through the valve and 
rod connecting the charge receiving chamber and 
the bore of the piston, means in the piston bore 
for controlling flow of the blasting charge 
through said passageway to cause the piston to 
be subjected to the charge pressure, said last 
mentioned means including a blasting pressure 
operated compound valve assembly, and means 
for holding said valve assemblies open until the 
entire blasting charge is released. 

22. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge 
and provided With a discharge Orifice, and dif 
ferential release mechanism operated by the 
blasting charge when the pressure of the same 
reaches a predetermined value for discharging 
the blasting charge, said mechanism comprising 
a discharge orifice control valve normally sub 
jected to the pressure of the blasting charge, a 
piston of greater transverse area than said valve 
Operatively connected to the latter and normally 
Subjected to atmospheric pressure when said 
chamber is charged, means operated by the blast 
ing charge when the pressure of the same reaches 
the desired value for causing the piston to be 
Subjected to and moved by the pressure of the 
charge to effect opening of said valve, and means 
for maintaining the piston subjected to the charge 
pressure until the entire blasting charge is 
released. 

23. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge 
the pressure of which is to be built up to the 
desired blasting pressure, release means for the 
blasting charge, a control chamber, means in 
said control chamber for opening said release 
means When a portion of the blasting charge is 
admitted to the control chamber, and means car 
ried by the control chamber means and Sub 
jected to the pressure of the charge in the first 
mentioned chamber for admitting the blasting 
charge to the control chamber when the pressure 
of the blasting charge reaches a predetermined 
value and for maintaining said control chamber 
subjected to the blasting charge pressure until 
the pressure in the first-mentioned chamber drops 
to atmospheric pressure. 

24. In combination, a blasting cartridge hav 
ing a chamber for receiving a blasting charge 
the pressure of which is to be built up to the 
desired blasting pressure, a discharge cap at 
tached to the cartridge, and means embodied 
in the discharge cap for releasing the charge from 
said chamber when the pressure of the charge 
reaches a predetermined value, said means in 
cluding a charge releasing valve held closed by 
the pressure of the charge, a hollow piston hav 
ing a rod connected to the valve for Opening 
the latter when the piston is subjected to the 
pressure of the charge, a passageway to the valve 
and rod connecting the charge receiving chamber 
and the bore of the piston, and means in the 
piston bore for controlling flow of the blasting 
charge through said passageway to cause the 
piston to be subjected to the charge pressure, 
Said last-mentioned means including a needle 
valve and a plunger valve successively subjected 
to the charge pressure. 
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