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My invention relates to material-breaking ap 
paratus and more particularly to an improved 
apparatus for storing and releasing a pressure 
effective for the breaking down of coal or other 
material by mechanical means and without Com 
bustion. 
From one aspect my invention comprises the 

employment of an extrudable closure member. 
A preferred embodiment may be a doughnut 
shaped ring, but obviously an extrudable bell 
shaped, or other shaped obturator member may 
be employed. From another aspect it comprises 
the employment of an annular closure member 
having a sealing action and a holding action at 
both its inner and outer edges. From a further 
aspect it comprises the provision of a reuSable, 
resilient closure member. From still another 
aspect it comprises the provision of a closure 
member cooperating with concentric Walls lead 
ing to a fixed relatively radial, substantially un 
obstructed discharge passage. Other aspects of 
the invention will hereinafter appear and be 
pointed out in the appended claims. 
An object of this invention is to provide an 

improved material breaking apparatus. Another 
object is to provide an improved material breaking 
apparatus adapted to produce an effective break 
ing pressure by mechanical means Without the 
use of explosives or combustion. A further object 
is to provide an improved blasting or air-break 
ing shell of a type adapted to release its break 
ing pressure by improved mechanism. Still an 
other object is to provide an improved air shell 
having improved means for releasing the pressure 
therein when a predetermined pressure in the 
shell is attained and permitting reuse of the 
releasing means. Yet another object is to pro 
vide an improved valve means for air-breaking 
shells. These and other objects and advantages 
of the invention will hereinafter more fully ap 
pear. 
In the accompanying drawing there is shown 

for purposes of illustration one form which the 
invention may assume in practice. 
In the drawing, 
Fig. 1 is an elevational view showing the illus 

trated form of the improved breaking apparatus 
in position in the material to be broken. 

Fig. 2 is a central longitudinal vertical sectional 
view, with some parts shown in elevation, through 
the improved air shell. 

Fig. 3 is a transverse section on the line 3-3, 
and 

Fig. 4 is a transverse section on the line 4-4, 
of Fig. 2. 

(CI. 102-6) 
Fig. 5 is a fragmentary view, in elevation, of 

the discharge end, with the cartridge shell turned 
through an angle of 90° from the position of 
Fig. 2. 

Fig. 6 is a fragmentary view partially in eleva 
tion and partially in section showing the parts of 
the shell in partially separated position. 

Referring to the drawing and first to Fig. 1, it 
will be noted that a portable mine car compressor 
has a motor 2 which drives a high pressure com 

pressor 3 and supplies pressure to a pipe line 4 
which leads to an air shell generally designated 5. 
This air shell comprises generally two parts re 
Spectively designated 6 and 7, the former con 
Stituting the shell body and the latter a removable 
end therefor. 
The body 6 provides a chamber 8 in which a 

relatively high pressure is adapted to be built up 
by the Operation of the compressor 3; and means 
is provided, in conjunction with the member 7, 
for retaining the pressure until a desired maxi 
mum has been reached and for then suddenly 
releasing the pressure and allowing the relatively 
large quantity of stored air at high pressure to be 
discharged and to act upon the coal or other 
material to be broken down. It will be noted that 
the shell body 6 has an open end to and inwardly 
from Said open end there is provided a Smooth 
Walled portion, herein of uniform diameter, f, 
followed by a series of inwardly directed lugs 2 
arranged in a spaced Series around the inner wall 
of the chamber and having between them a series 
of flow spaces 3 of substantial area. Inwardly 
of the lugs 2 is another annular space 4, herein 
of like diameter with the bore ff, and inwardly 
of the Space 4 is a shoulder 5 surrounding a bore 
f6 of slightly smaller diameter than the bore . 
The closure member 7 comprises a head portion 

20 with which is connected a projecting part of 
reduced diameter 2 . At its inner end the por 
tion 2 is rounded as at 22 to promote air flow 
and is provided with a series, equal in number 
with the lugs 2, of radially projecting locking 
lugs 23, these having surfaces 24 adapted to en 
gage correspondingly shaped oppositely facing 
surfaces 25 upon the lugs 2. Between the head 
20 and the lugs is a smooth surfaced cylindrical 
portion 26 terminating at its outer end in an 
outwardly expanding conical surface 27 which ap 
proaches the surface f to provide a restricted 
annular space 28 through which fluid is discharged 
when the contents of the shell are released. For 
Wardly of the point of maximum diameter on 
the enlarged portion 27 there is a tapering por 
tion 29 which forms the inner side of an an 
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nular groove 30 whose outer Wall is inclined as 
at 3 to cooperate with an inclined wall 32 ad 
jacent the outer surface of the end of the body 6 
to provide an annular discharge passage for the 
fluid to be released from the cartridge directed, 
when the shell is positioned in a hole, in a direc 
tion making an acute angle with a line extending 
toward the mouth of the hole. For the purpose 
Of locking the head 7 to the body 6, a releasable 
latch is provided. Herein this is shown as in the 
form of a radially extending pivot portion 33 hav 
ing a head element 34 threaded to the latter and 
movably mounted in a transverse chamber 35 and 
pressed in one direction by the action of a Spring 
36 upon the head 34. The pin member 33 has a 
catch 37 receivable in a lined recesses 38 on the 
head and 39 of the shell body, when the lugs 23 
and 2 are fully engaged. In a preferred form 
the surfaces 24 and 25 may be so related to the 
Surface f 5 that the head may be locked, in a 
manner similar to that of a quick opening breech 
block, with the body of the shell. 

Sealing or Valve means in the form of an ob 
turator ring 40 is arranged in the annular space 
between the surfaces if and 26, and for the re 
lease of the air pressure it is necessary that the 
ring 40 be forced through the Smaller annular 
Space lying between the Outermost portion of the 
inclined surface 27 and the surface . It is 
evident that as pressure is built up in the chann 
ber 8, it will pass through the Spaces 3 and force 
the ring 40 into tighter and tighter Sealing en 
gagement with the surfaces and 27 until finally 
a pressure is built up sufficient to deform the ring 
to such an extent that it can be forced through 
the annular space 28. When this occurs, the 
ring will immediately pass down along the taper 
ing Surface 29 to the dotted line position and 
there will be provided a free passage for the gen 
erally radial discharge of the breaking pressure. 

It will be observed that I have provided an air 
shell of simple and rugged construction, One of 
a design which permits the making of cartridges 
of different capacities merely by increasing the 
length thereof without in any way affecting the 
applicability of a single type and construction 
of head or closure mechanism to the different 
lengths of shell. It will further be noted that a 
relatively large quantity of air may be stored in 
the shell by reason of the fact that the major 
portion of the interior of the latter is entirely 
clear for occupancy by the charge of air. It will 
be noted, moreover, that the head is very readily 
releasable and replaceable, that it is of rugged 

5 construction, that it is of a type which is adapted 
to be locked securely in place, with an obturator 
member or ring which may be made of rubber 
of suitable composition and treatment to attain 
any desired release pressure, particularly when 
the form and area of the restricted discharge pas 
sage is suitably selected, and which may be used 
again and again. 
While there is in this application Specifically 

described one form which the invention may as 
sume 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 embodied in various other forms without 
departing from its spirit or the Scope of the 
appended claims. 
What I claim is: 
1. In a blasting cartridge, a casing adapted to 

receive a charge of pressure fluid, and means for 
releasing the pressure from the casing when a 
predetermined blasting pressure is attained, con 

2,058,097 
prising means Secured to the casing providing an 
annular discharge space and a releasable ob 
turator ring free with respect to said casing and 
Space-providing-means for sealing said space. 

2. In a blasting cartridge, a casing adapted to 
receive a charge of pressure fluid, and means for 
releasing the pressure from the casing when a 
predetermined blasting pressure is attained com 
prising means Secured to said casing providing 
an annular discharge space and an extrudable 
obturator ring adapted to be extruded bodily 
through said space to release the charge while 
Said Space-providing-means remains secured to 
Said casing. 

3. In a blasting cartridge, a casing adapted to 
receive a charge of pressure fiuid, and means for 
releasing the pressure from the casing when a 
predetermined blasting pressure is attained, con 
prising a deformable, indestructible obturator 
ring. 

4. In a blasting cartridge, a casing adapted to 
receive a charge of pressure fluid, and compris 
ing a hollow body, a quick-detachable end re 
leasable by a fractional turn, and a deformable, 
indestructible seal free With respect to Said cas 
ing body and detachable end and cooperating 
with both said casing body and Said end for 
maintaining the charge in said casing and for 
releasing the charge. 

5. In a blasting cartridge, a casing for storing a 
charge of pressure fluid, and means Secured to 
said casing providing a circular seat Surface, and 
a deformable sealing member cooperating with 
said seat surface and extrudable past said surface 
upon release of the charge while said seat-pro 
viding-means remains secured to said casing. 

6. In a blasting cartridge, a casing adapted 
to receive a charge of pressure fluid, and having 
an annular release opening, and means for re 
leasing the pressure from said casing through said 
opening when a predetermined pressure is at 
tained within said casing, comprising an annular 
deformable closure means seating inwardly with 
in said casing, normally maintaining said opening 
closed and adapted to be forced bodily through 
said opening past its seat into released position 
by said predetermined pressure. 

7. In a blasting cartridge, a container for re 
ceiving a blasting charge, and discharge means 
embodied within one end of the cartridge and in 
cluding an annular opening through which the 
blast is discharged, and a deformable valve ring 
closing said opening and adapted to be extruded 
bodily through said opening when a predeter 
mined blasting pressure is attained within said 
container. - 

... 8. In a blasting cartridge, a container for re 
ceiving a blasting charge, and discharge means 
embodied within one end of the cartridge and 
including an annular opening through which the 
blast is discharged, and a deformable valve ring 
seating inwardly within said container for closing 
said opening and adapted to be extruded bodily 
through said opening past its seat when a pre 
determined blasting pressure is attained within 
said container, said valve ring being of SubStan 
tially greater cross sectional area than the area 
of Said discharge opening and adapted to change 
its shape upon extrusion thereof bodily through 
said opening. 

9. In a blasting cartridge, a container for re 
ceiving a blasting charge, and discharge means 
embodied within one end of the cartridge and 
including an annular opening through which the 
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2,058,097 
blast is discharged, and a rubber valvering closing 
said opening and adapted to be extruded bodily 
through Said ... opening when a predetermined 
blasting pressure is attained within said con 
tainer. 

10. In a blasting cartridge, a container for re 
ceiving a blasting charge, and discharge means 
embodied within one end of the cartridge and 
including an annular opening through which the 
blast is discharged, and a rubber valve ring Seat 
ing inwardly within said container for closing said 
opening and adapted to be extruded bodily 
through said opening past its seat when a prede 
termined blasting pressure is attained within 
said container, said valve ring being of substan 
tially greater area in radial section than the area. 
of said discharge opening and adapted to change 
its shape upon extrusion thereof bodily through 
said opening. 

11. In a blasting cartridge, a container for 
receiving a blasting charge, and discharge means 
for said container comprising means Secured 
within one end of the cartridge providing an an 
nular seat surrounded by an annular discharge 
space, and a deformable obturator ring Seated in 
ternally in said Seat and closing said annular 
space, said ring adapted to be extruded bodily 
through said space past its seat when a prede 
termined blasting pressure is attained within said 
container and while said Seat-providing-means 
remains secured to said container. 

12. In a blasting cartridge, a container for re 
ceiving a blasting charge, and discharge means 
embodied within one end of the cartridge for 
releasing the blast comprising means Secured to 
said container providing an annular discharge 
space through which the blast is discharged, and 
a deformable obturator ring closing Said Space, 
said ring adapted to be extruded bodily through 
said space to release the blast when a predeter 
mined blasting pressure is attained in Said con 
tainer and while said space-providing-means re 
mains secured to said container. 

13. In a blasting cartridge, a container for re 
ceiving a blasting charge and having an end 
discharge orifice, an end cap secured to said con 
tainer and having a projection insertable within 
said orifice and of less cross sectional area than 
said orifice to provide an internal annular seat 
and an annular discharge space Surrounding said 
seat, and an annular rubber ring seating inter 
nally on said seat and closing said annular dis 
charge space, said ring adapted to be extruded 
bodily through said annular discharge space past 
said seat when a predetermined blasting preSSure 
is attained within said container while said seat 
providing-means remains Secured to Said Con 
tainer. 

14. In a blasting cartridge, a container for re 
ceiving a blasting charge and having an end 
discharge orifice, an end cap having a projection 
insertable within said orifice and of less cross 
Sectional area than said orifice to provide an 
internal annular seat, and an annular discharge 
Space Surrounding said seat and an annular rub 
ber ring seating internally on said seat and clos 
ing Said annular discharge space, said ring adapt 
ed to be extruded bodily through said annular 
discharge Space past said seat when a predeter 
mined blasting pressure is attained within said 
Container and Said cap having an annular recess 
outwardly beyond said seat for receiving said ring 
when the latter is extruded bodily through said 
annular discharge Space. 

3 
15. In a blasting cartridge, a container for re 

ceiving a blasting charge and having an end dis 
charge orifice, an end cap having a projection 
insertable within said orifice and of less cross Sec 
tional area, than said orifice to provide an internal 
annular seat, an annular discharge Space Sur 
rounding said seat and an annular rubber ring 
seating internally on said seat and closing said 
annular discharge space, said ring adapted to be 
extruded bodily through said annular discharge 
Space past said seat when a predetermined blast 
ing pressure is attained within said container, 
and cooperating surfaces on said cap and con 
tainer for directing the blast discharge outwardly 
through said orifice in an inclined rearward 
direction. 

16. In a blasting cartridge, a container for re 
ceiving a blasting charge and having an end dis 
charge opening, a discharge cap for said container 
cooperating with the latter to provide a discharge 
opening for the blasting charge and having a 
portion projecting within the container discharge 
opening, and a quick detachable locking connec 
tion between said cap and container within the 
discharge opening whereby said cap may be firm 
ly locked in place upon insertion of said project 
ing portion within said discharge opening and 
readily released. 

17. In a blasting cartridge, a container for re 
ceiving a blasting charge and having an end 
discharge opening, a discharge cap for said con 
tainer cooperating with the latter and having a 
portion projecting within the container discharge 
opening to provide an annular discharge open 
ing for the blasting charge, and a quick detach 
able bayonet lock within the discharge opening 
between said cap and container whereby said 
cap may be firmly locked in place upon insertion 
of Said projecting portion within said discharge 
opening and readily released. 

18. In a blasting cartridge, a shell body for re 
ceiving a blasting charge, a shell head, means 
for Securing said body and head together in as 
Sembled relation, and means seating against the 
shell head and the shell body nearer the outer 
end of the head than said securing means for 
Sealing the charge in said shell body and main 
tained in sealing position by the pressure of the 
charge. 

19. In a blasting cartridge, a casing adapted 
to receive a charge of pressure fluid and compris 
ing a hollow body having an end discharge open 
ing, a quick detachable end releasable by a frac 
tional turn and including a locking portion pro 
jecting within the discharge opening into engage 
ment with cooperating locking means therein and 
Cooperating with the body to provide an annular 
discharge Space, and a releasable seal for sealing 
Said discharge Space for maintaining the charge 
in said casing and for releasing the charge when 
a predetermined blasting pressure is attained. 

20. In a blasting cartridge, a container for re 
ceiving a blasting charge and having an end 
discharge orifice, an end cap secured to the con 
tainer within said orifice and forming with the 
Wall of said orifice a passage through which the 
blasting charge flows, and a sealing member seat 
ing Within the passage and adapted to be ex 
truded bodily from the same when a predeter 
mined blasting pressure is attained within said 
container, said cap having a recess outwardly 
beyond said passage for receiving said sealing 
member when the latter is extruded bodily from 
Said passage. 

WARREN NOBLE. 
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l. CERTIFICATE OF CORRECTION. 

Patent No. 2,058,097. October 20, 1936 

WARREN NOBLE. 

It is hereby certified that error appears in the printed specification of 
the above numbered patent requiring correction as follow8: Page l, first 
column, line lo-ll, for the hyphenated word "bell-shaped" read ball-shaped 
page 3, second column, line 14, claim l5, for "discharge" read discharged; 
and that the said Letters Patent should be read with these corrections ther 
that the same may conform. to the record of the case in the Patent Office. 
Signed and sealed this 29th day of December, A. D. 1936. 

Henry Van Arsdale 

Seal) Acting Commissioner of Patents 


