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This invention relates to blasting cartridges and
more particularly to improvements in the pres-
sure release control means for a blasting car-
tridge of the type wherein high pressure gas is

5 employed as a blasting medium.

An object of this invention is to provide an im-
proved pressure release control means for a blast-
-ing cartridge. Another object is to provide an
improved control means for a blasting cartridge
of the type wherein a highly compressed

- gas is employed as a blasting medium, so that
when it is desired to effect release of the blasting
charge the same may be readily and quickly
effected. A further object is to provide an im-
proved control means for the valve mechanism
of a blasting cartridge of the above character
whereby when it is desired to effect a blasting
function, the valve mechanism may be quickly
opened to effect release of the blasting preéssure.
Yet another object is to provide an improved
automatic vent means for a blasting cartridge of
the high pressure gas type whereby venting is
effected in an improved manner thereby to effect
quick operation of the blasting pressure release
‘means of the blasting cartridge. These and
other objects and advantages of the invention
will, however, hereinafter more fully appear.

In the accompanying drawing there is shown
for purposes of illustration one form which the
invention may assume in practice.

In this drawing:—

Fig. 1 is a somewhat diagrammatic view show-
ing the association of the improved control means
with respect to the blasting cartridge.

Fig. 2 is an ecnlarged longitudinal sectional
view taken through the illustrative form of the
improved pressure release means and the asso-
ciated blasting cartridge.
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Fig. 3:is a fragmentary view of the control -

40 means shown in Fig. 2, showing the valve means
" jn its pressure releasing position.
Fig. 4 is a cross sectional view taken on line
4—4 of Fig. 3.
.. Pig. 5 is a cross sectional view taken on line
45 5—5 of Fig. 2.
. tion the improved pressure release control means,
generally designated 1, is shown assoclated with
_a blasting cartridge generally designated 2, the
latter, in Fig. 1, being shown in position in a blast
hole 3, and held therein by usual tamping 4. This
blasting cartridge is herein of the type wherein a
high pressure gas is used as a blasting medium,
. and in this instance is similar in design to that
55 disclosed in my copending application Ser. No.

50

In this illustrative embodiment of the inven-.

Michigan City, Ind,, assignor, by

to Safety Mining Com-
a corporation of Illinois

1934, Serial No. 730,829
(CL.102—5)

730,828 filed June 15, 1934. As above mentioned
this cartridge is receivable in the blast hole 3 in
the coal face and high pressure gas, herein air
under high pressure, is conducted thereto through
a short tube or “pig tal » connection 5. The blast
hole is tamped at &4 at the outer end of the car-
tridge so that when the blasting pressure is re-
ieased at the inner end of the cartridge thé latter
will tend to stay in the hole, thereby to enable
the compressed gas to act expansively on the
rear of the mine wall to break down the latter.
The blasting cartridge 2 comprises a cylindrical
metallic casing or shell 8, having a chamber 9
for receiving a charge of gas compressed to a high
pressure. The chamber 2 at the outer end of the
shell is closed by a head {0 threaded within the
outer end of the shell. As shown, formed in the
inner end portion of the shell is a bore |1 alined
with a pressure chamber 9 and communicable
therewith through a large axial opening i2. The
outer end of this bore 11 is closed by a cap 13
threaded within the inner end of the shell. Slid-
ably mounted within the bore 11 is a piston 14,
having formed thereon an end seating valve 15
adapted to engage & conical valve seat 16 sur-
rounding the opening 12 to cut off communication
between the bore 11 and the pressure chamber 9.
This piston carries an outer cup packing 17T,
tightly engaging the walls of the bore i1 to pre-
vent leakage of pressure from the bore Il past
the piston (4. Also carried by this piston is an
inner cup packing {8 tightly engaging the ex-
terior periphery of a tube {9. This tube is herein
secured at 20 within the rear head 10 and extends
centrally through the pressure chamber 9 and
through the piston 14 into the bore 1f, the in-
terior of this tube communicating with the bore
{1 at the inner side of the piston 14. Compressed
gas is adapted to be conducted through this tube
19 through a passage 21 communicating with the
short tube or “pig tail” connection 5. In this
instance connecting the bore {i with the ex-
terior of the shell is a series of outwardly inclined
pressure releasing passages 22. When com-
pressed gas is supplied to the tube {9 from the
connection 5 the conipressed gas flows into the
bore 11 at the inner side of the piston and through
the piston past the cup packing {8 to the pressure
chamber 8. When a predetermined blasting pres-
sure is attained within the chamber 9, the supply
of compressed gas through the connection 5 is cut
off, and thereafter this connection is suitably
vented to atmosphere so that the pressure in the
tube 19 and within the bore {1 at the inner side
of the piston is substantially reduced. Pressure
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from the chamber 8 is brevented from leaking
past the piston by the cup packing 18, and the
relatively high pressure in the chamber 9 over-
comes the reduced pressure in the bore {1, thereby
causing the piston (4 to move suddenly inwardly
and as a result unseat the valve | % to release the
blasting charge from the chamber 8 through the
axial opening (2, past the valve and through the
pressure release passages 22.

Now referring to the improved pressure re-
lease control means for effecting rapid venting
of the cartridge, it will be noted that in Figs. 2
and 3 there is shown a cylindrical casing 25 hav-
ing a bore 26 closed at its upper end by a head 27
and at its lower end by a head 28. Reciprocable
in the bore 2§ is g piston 29 carrying a cup
packing 38 to prevent leakage of compressed gas
from above the piston to below the same. Inter-
Dosed between the lower side of the piston and
the lower head 28 is a coil spring 3{ which nor-
mally urges the piston 29 to its uppermost posi-
tion. The bore 26 at the lower side of the piston
is vented to atmosphere through a small vent
bassage 32. Connected to the upper head 27 is
& pipe connection 38 leading to any suitable
source of compressed gas supply, and this con-
nection <communicates through a passage 34 with
the bore 28 at the upper side of the piston 29. In
this illustrative construction, the upper head 27
is formed with a chamber 35 with which the short
tube or “pig tail” 5 communicates, and this
chamber is connected by a passage 36 with the
bore 26 at the upper side of the piston 29. Also
communicating with the chamber 35 is a vent
bassage 37 which may be larger in cross section
than tHe cross sectional area of the supply line
of the smallest portion of the latter as desired.
Flow of compressed gas from the bore 26 through
the passage 36 to the chamber 35 is controlled by
a check valve 38 normally maintained in its
seated position by a coil spring 39. Flow of gas
from the chamber 35 to the vent passage 37 is
controlled by an end seating valve 40 engageable
with a conical seat 41 ‘surrounding the vent pas-
sage 37. The valve 40 is herein in the form of
plunger 42 guided ix a bore 43 formed centrally
in the head 27, and the inner end of this plunger
projects inwardly within the bore 26 and is ex-
teriorly grooved at 48. The head 27 is trans-
versely slotted at 45, and swingably mounted in
this slot are levers 46 herein in the form of
trigger release means for the valve 48 and hav-
ing projections engaging the groove 44. These
levers 46 are pivotally mounted on pins 47 car-
ried by the head 27, and engageable with these
levers are actuating levers 48, 43 suitably mount-
ed on pins 49 carried by the piston 29, these levers
being pivotally mounted in a transverse slot 58
formed in the piston. The lower ends of these
levers 48, 48 are constantly urged away from each
other by a coil spring 51 interposed therebetween,
thereby to maintain the upper ends of these levers
in operative engagement with the trigger levers 46.

In the operation of the improved pressure re-
lease control means it will be noted that when

‘high pressure gas is supplied through the pipe

connection 33 and passage 34 to the bore 26 at
the upper side of the piston 29, the latter is
moved downwardly against the tension of the
spring 31 and, the levers 48 being movable there-
with, causes the upper ends of the latter to move
below a transverse plane including the centers
of the pivot pins 47, and as a result the trigger
levers 46 are quickly swung about their pivots
with a snap action to move the valve 40 tightly
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against its seat 41. The compressed gas in the
bore 26 flows through bassage 36, unseating the
check valve 38, and flows through the short tube
or “pig tail” 5 to the blasting cartridge shell.
When the desired blasting pressure is attained
within the blasting cartridge shell the supply of
compressed gas to the pipe connection 38 is cut
off and the latter is vented to atmosphere and as
a result the pressure in the bore 2§ at the upper
end of the piston 29 is substantially reduced, the
coil spring 3! then quickly moving the piston 28
into its uppermost position, thereby moving the
Upper ends of the snap action levers 48 to the
opposite side of the transverse plane including
the centérs of the pins 47, and as a result the
trigger levers 46 are quickly swung about their
pivots to move the plunger 42 downward, therehy
to unseat the valve 4§ and to open the chamber
35 to atmosphere through the vent passage 37,
When the parts are thus positioned the cartridge
is vented to atmosphere . through the “pig tail”
connection §, chamber 35 and vent passage 37,
thereby to effect operation of the valve mecha-
nism of the cartridge to release the blasting
charge.

As a result of this invention it will be noted
that an improved pbressure release control means
is provided for g blasting cartridge of the type
wherein high pressure gas is employed as a blast-
ing medium, so that
is desired the cartridge may be quickly vented to
atmosphere to effect sudden release of the blast-
ing charge control means. It will further be
noted that an improved vent control means is
provided for controlling the
a blasting cartridge of the compressed gas type
whereby the blasting charge may be quickly re-
leased to effect sctuation of the pressure release
mechanism. Obviously g spring 3f{ may be pro-
vided of such strength that valve 4§ will be
opened much sooner than valve {5 would move
to open bosition, i. e. upon a smaller pressure
drop, and a much faster rate of venting of cham-
ber {{ can be secured, even aside from the quicker
valve action. These and other uses and advan-
tages of the improved pressure release control
means will be clearly apparent to those skilled
in the art.

While there is in this application specifically
described one form which the invention may as-
Ssume in practice, it will be understood that this
form of the same is shown for purposes of illus-
tration and that the invention may be modified
and embedied in various other forms without de-
parting from itg -Spirit or the Scope of the ap-
pended claims. .

What I claim as nhew and desire to secure by
Letters Patent is:

1. In a material breaking apparatus a casing
having a storage chamber and a control chamber
to be charged with a gaseous medium stored at
high pressure, means in the casing to suddenly
release the charge to a point of use by the venting
of the control chamber, and a pbressure control
device for effecting quick venting of such control
chamber comprising a vent valve and snap action
means for quickly obening said vent valve having
bressure responsive controlling means.

2. In a material breaking apparatus a casing
having a storage chamber and a control chamber
to be charged with g gaseous medium stored
at high pressure, means in the casing to sud-
denly release the charge to a point of use by the
venting of the control chamber, and a pressure
control device for effecting quick venting of such

when a-blasting function o

valve mechanism of 3.
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control chamber comprising & vent valve and

" pressure actuated means for quickly opening said
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a charge of gaseous
‘pressure in a casing arid is released suddenly to a

valve comprising & cylinder having a bore, a pis-
ton reciprocable in said bore and a snap action,

‘valve-actuating means operated by said piston.

3. In a material breaking apparatus 2 casing
having a storage chamber and a control chamber
to be charged with 4 gaseous medium stored
at high pressure, means in the casing to sud-
denly release the charge to a point of use by the
venting of the control chamber, and a pressure
control device for effecting quick venting of such
control chamber comprising a vent valve and
pressure actuated means for effecting sharp op-
posite movenients of said valve. ’

4. In a material breaking apparatus a casing
having a storage chamber and a control chamber
to be charged with a gaseous medium stored
at high pressure, means in the casing to sud-
denly release the charge to a point of use by the
venting of the control chamber, and a pressure
control device for effecting quick venting of .such
control chamber comprising & vent valve and
pressure actuated means for sharply opening and
closing said valve comprising a piston-actuated,
snap action, valve actuating means operated to
close said valve by the charge of gaseous medium

“on its way to the casing.

5. In a materidl breaking apparatus a casing
having. a storage chamber and a control cham-
ber to be charged with a gaseous medium stored
at high pressure, means in the casing to sud-
denly release the charge to a point of use by the
venting of the control chamber, and a pressure
control device for effecting quick venting of such
control chamber comprising a vent valve and
pressure actuated means for sharply opening and
closing said valve comprising a pressure chamber,
a piston reciprocable in said chamber and a snap
action valve actuating means operated by said
piston.’ ‘

6. In a material breaking apparatus in which
a charge of gaseous medium is -stored at high
pressure in a casing and is released suddenly toa

point of use by . the venting of a control chamber:

which is filled with high pressure gaseous medium
while the casing is charged, a pressure control
device for effecting quick venting of such control
chamber comprising & vent valve and pressure
actuated means for quickly opening or closing
said valve comprising a pressure chamber, a pis-
ton reciprocable in said chamber, and a snap
action valve actuating means operated by said
piston, said snap action means comprising levers
pivotally mounted on said piston. ]

7. In a material breaking apparatus in which
medium is stored at high

. point of use by the venting of a control chamber
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70

75

which is filled with high pressure gaseous medium
while the casing is charged, a pressure control
device for effecting quick venting of such control

chamber comprising & vent valve and pressure -

actuated means for quickly opening or closing
said valve comprising & pressure chamber, a pis-
ton reciprocable in said chamber, and a snap
sction valve actuating means operated by said
piston, said snap action means comprising levers
pivotally mounted on said piston and snap action
levers. actuated by said piston levers.

8. Ina material breaking apparatus in which
a charge of gaseous medium is stored at high
pressure in a casing and is released suddenly to &
point of use by the venting of ‘& control chamber
which is filled with high pressure gaseous medium

‘having a bore,

3

while the casing is charged, a pressure control
device for effecting quick venting of such control
chamber comprising a vent valve and means for
quickly opening said valve comprising a cylinder
a piston reciprocable in said bore,
means for supplying compressed gas to said bore
at one side of said piston, a check valve for con-
trolling fiow of gas from said bore to the car-
tridge, and snap-action controlled means actu-
ated by said piston for venting the chamber to
effect charge release.

9. In @ material breaking apparatus in which
a charge of gaseous medium is stored at high
pressure in a casing and is released suddenly to
a point of use by the venting of a control cham-
ber which is filled with high pressure gaseous
medium while the casing
control device for effecting quick venting of
such control chamber comprising a vent valve and
means embodying & snap-action for quickly open-
ing said valve comprising a cylinder having a
bore, a piston reciprocable in said bore, means
for supplying compressed gas to said bore at one
side of said piston, a check valve for controlling
the flow of gas from said bore to the cartridee,
and means actuated by said piston for venting
the chamber to effect charge release, said check
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is charged, a pressure -

20

25

valve closing automatically when said vent valve

is opened.

10. In a material breaking apparatus a casing
having a storage chamber and a control cham-
ber to be charged with a gaseous medium stored
at high pressure, means in the casing to sudden-
1y release the charge to a point of use by the
venting of the control chamber, and a pressure
control device for effecting quick venting of such
control chamber comprising a vent valve and
pressure responsive trigger mechanism for actu-
ating said valve.

11. In a material breaking apparatus a casing
having a storage chamber and a control cham-
ber to be charged with a gaseous medium. stored
at high pressure, means in the casing to sud-
denly release the charge to a point of use by
the venting of the control chamber, and a pres-
sure control device for effecting quick venting of
such control chamber comprising a vent valve
and pressure responsive trigger mechanism for
actuating said valve effective to cause sharp
closing movement of said valve when gas Is sup-
plied to charge the casing.

12. Tn a material breaking apparatus a casing
having a storage chamber and a control cham-
ber to be charged with a gaseous medium stored
at high pressure, means in the casing to sudden-
ly release the charge to a point of use by the
venting of the control chamber, and a pressure
control device for effecting quick venting of such
control chamber comprising a vent valve and
quick acting pressure control means embodying
a snap-action for actuating said valve, said means
acting to close quickly said valve when com-
pressed gas is supplied to the cartridge, -and to
open quickly said valve when the supply of com-
pressed gas to the cartridge is cut off and the
cartridge is vented.

13. The combination with a cartridge having
provision for storing a charge of gas under a
high pressure, & supply line therefor, and means
for releasing the charge to a point of use upoin a
reduction of pressure in the supply line, of means
between the ends of said supply line for providing
a vent orifice larger than the minimum cross sec-
tional area of the supply line, upon pressure
reduction in said supply line.
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14. The combination with g cartridge having
provision for . storing a charge of gas under g
high pressure, g supply line therefor, and means
for releasing the charge to a point of use upon a
reduction of pressure in the supply line, of means
between the ends of said supply line and adjacent
to but spaced from said cartridge for venting the
latter upon pressure reduction in said supply
line.

15. In a material-breaking apparatus a casing
having a storage chamber and a control cham-
ber to be charged with a gaseous medium is
stored at high bressure, means in the casing to
suddenly release the charge to a point of use by
the venting of the control chamber, and means
for effecting quick venting of such control cham-
ber including a venting valve, a pressure re-
sponsive element and operative connections be-
tween said valve and element providing for dif-
ferent rates of movement between them.

16. In a material-breaking apparatus g casing
having a storage chamber and a control cham-
ber to be charged with a gaseous medium stored
at high pressure, means in the casing to sudden-
ly release the charge to a point of use by the
venting of the control chamber, a conduit alter-
natively pressure-filled and vented to atmosphere,
and a control apparatus connecting said conduit
with said contrel chamber and providing a cham-
ber-venting device, a pressure responsive element
oppositely movable upon rise and fall of conduit
bressure, and mearns operative while said pres-
sure responsive element is moving at a slow rate
for effecting a rapid opening movement of said
venting device.

17. In a material-breaking apraratus a casing
having a storage chamber and a control cham-
ber: to be charged with a gaseous medium stored
at high pressure, means in the casing to suddenly
release the charge to a point of use by the venting
of the control chamber, a conduit alternatively
bressure filled and vented to atmosphere, and a
control apparatus connecting said conduit with
said control chamber and providing a chamber-
venting device, a pressure responsive element op-
positely movable upon rise and fall of conduit

' bressure, and means operative while said pressure
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responsive element is moving at a slow rate for
effecting a rapid closing movement of said vent-
ing device.

18. In combination, g casing providing a stor-
age space for a charge of gaseous medium at high
pressure and a control Space, a charge release
valve for said storage space having controlling
means governed by pressure conditions in said
control space and held closed when high pres-
sure prevails in said space and opened and held
open during charge release upon rapid venting
of said control space, and means for governing
bressure conditions in said control space includ..
ing means providing a chamber adjacent said
casing and in . eontinuous communication with
the control space of the latter and having a plu-
rality of stationary valve seats, a conduit selec-
tively connectable to a source of supply or to
exhaust communicating with one of said seats,
a check valve on said seat pPreventing back flow
through said conduit, the other seat communi-
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cating with exhaust and having a valve coop-
erating therewith, and controlling means for
sald last mentioned valve responsive to pressure
conditions in said conduit and operative with a
snap action.

19. In a material breaking apparatus, a con-
trol device for effecting quick venting of a high
bressure gaseous blasting medium supply line
comprising a vent valve, and pressure actuated
means for quickly opening or closing said valve
comprising a pressure chamber, a piston recip-
rocable in said chamber, and a snap-action valve
actuating means operated by said piston, said
Snap-action means comprising levers bivotally
mounted on said piston.

20. In-a material breaking apparatus, a control
device for effecting quick venting of a high pres-
sure gaseous blasting medium supply line com-
brising a vent valve, and pressure actuated means
for quickly opening or closing said valve com-
prising a pressure chamber, a piston reciprocable
in said chamber, and a snap-action valve actu-
ating means operated by said piston, said snap-
action means comprising levers pivotally mount-
ed on said piston and additional levers actuated

" by said piston levers.

21. In a material breaking apparatus, a con-
trol device for effecting quick venting of a high
bressure gaseous blasting medium supply line
comprising a vent valve, and means for quickly
opening said valve comprising a cylinder having
a bore, a piston reciprocable in said bore, means
for supplying compressed gas to said bore at one
side of said piston, a check valve for controlling
flow of gas from said bore, and snap-action con-
trolled means actuated by said piston for venting
the chamber. )

22. In a material breaking apparatus, a control
device for effecting quick venting of a high pres-
Sure gaseous blasting medium supply line com-
prising a vent valve, and means embodying a
snap-action for quickly opening said valve com-
prising a cylinder having a bore, a piston recip-
rocable in said bore, means for supplying com-
pressed gas to said bore at one side of said piston,
a check valve for controlling the flow of gas from
said bore, and means actuated by said piston for
venting the chamber, said check valve closing
automatically when said vent valve is opened.

23. In a material breaking apparatus, a con-
trol device for effecting quick venting of a high
bressure gaseous blasting medium supply line
comprising a vent valve, a pair of levers for
effecting a snap-action opening or closing of said
valve when said levers are moved bodily longi-
tudinally of each other, and pressure responsive
means for effecting said longitudinal movement.

24. In a material breaking apparatus, a con-
trol device for effecting quick venting of a high
pressure gaseous blasting medium supply line
comprising a vent valve, g pair of levers for ef-
fecting a snap-action opening or closing of said
valve when said levers are moved longitudinally
of each other, and a, bressure responsive piston
operatively connected to one of said levers for
effecting said longitudinal movement,

WARREN NOBLE.
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