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This‘invention relates to improvements in com-
presséd air coalbreakers.

Compressed air coalbreakers are cominonly
used for breaking dewn coal in a mine in place
of the usé of blasting powder. Theé laws of sev-
eral States prohibit the use of blasting powder
to break down or skioot coal on shift, that is, while
the men aré working in the mine. Several States
do, hiowever, permit the shooting of coal by the
use of ¢ompressed air devices. The ability to
shoot coal on shift is a substantial economic ad-
vantage to a2 mine opérator. The principal ad-
vantage and safety factor of a compressed air
coalbreaker, by reason of wh1ch it has use on
shift, is that it obviates the hazard of explosion
which occurs m connection with the use of blast-
ing powder or in connection with the use of com-
pressed gas devices of the character which utilize
a heatmg elerment to expand a gas to a blasting
pressure

Theé successful use of a compressed air coal-
breaker is dependent upon the ability to charge
a contamer with a large quantlty of air at a
vely high pressure, for instance, to a pressure in
the range of from 7,000 to 12,000 pounds per
squafe inch, and the ablhty, when the desired
pressure is reached to release thé same instan-
taneously from ‘the container. The valve mecha-
nism -is of primary 1mportance The valve must
bé of a character which will effectlvely seal the
container during the time that it i is being charged
and which will operate in a very short period
of time to fully and completely exhaust the
charge.

T have found that the use of a sleeve tyge of
valve to close a clrcumferentlal series-of ports
until the forcé within the chamber is sufficient to
cause shearing of a control member is very ef-
fective. Such sleeve valves, however, require the
use of sealing members, such as annular resilient
" seals, mounted in 01rcumferent1a1 grooves posi-
tioned at opposite sides of the circumferential
series of discharge orifices. The valve normally
spans the circumferential series of holes and the
two . annular resilient sealing means, and thus
holds the desired pressure. In this connection the
annular resilient sealing members employed are
of the type commonly known in the art as “O-
rings” and have the characteristic of deforming
incident to the application of pressure so that the
amount of pressure exerted is effective to create
the seal, and the greater the pressure the gr eater
the sealing action of the device.

To open such a valve, however it is necessaly
that the sleeve valve disengage one of the an-
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nular resilient sealing members as it passes to a
position "opening the discharge ports located be-
tween the two annular resilient sealing mémbers.
When this ‘ocelrs the high gas pressure existing
within the chamber c¢auses the sealifig ‘member
disengaged by the sléeve to “pop” out of its seat-
ing groove. It is necessary, therefore, in an oper-
ative device, if the répeated replacement of one
annular resilient sealing member. is to be avoided,
that meéans e provided to protect the sealing
member “as the same is disengaged by the valve.
This invention Telates principally to novel me-
chanical means for protecting this resilient seal-
ing member.

It has prevmusly been proposed to employ a
follower ring having a differential area at the two
opposite ends thereof and so sealed that a pre-
dominating force responsive to the pressure in the
chamber causes movement of the follower 1n the

pos1t10n Dev1ces of this character are some-
what cornphcated in constructmn however by
reason of the fact that a numbe1 of annular re-
silient seals are requlred for thé follower membe1
Also it is neces-
Sary to vcnt ‘the follower sleeve to atmosphere.
Such a const1uot10n entails substantial manufac-
turmg cost

It is the prlmary object of thls 1nvent10n to pro-
vide a device of this. chalacter w1th a protectxve
follower operated mechamcally so as_to enaple
51mp11f1cat10n of the <construction, and at, the
same’ time ‘sectire an assured and pos1t1ve Oper-
ation of the dev1ce atall times.

A further object is to prov1de a coalbreake1
having a sleeve valve cooperatmg with. annular
resilient seahng means to. efféctively seal an out-
let port and characterized by & follower mecham-
cally coupled to the sleeve valve to move with
said valve as the openmg movement of the sleeve .
occurs, sald follower bemg uncoupled from said
valve af‘er 1t reaches the seal-protecting posl-
tlon and before 1t assumes a position which would

Othe1 obJects will beé apparent from the follow-
ing spec1ﬁcat1on

Inthe drawings:
_ Fig. 1lis 2 fragmentaly lon°1tudlnal ax1a1 sec-
tional V1eW of one embodlment of my invention.

Fig. 21is a fragmentary ax1al 1ong1tud1nal sec-
tional view 111ustratmg the same construc fon
shown in Fig. 1 with the parts shown in open
position.

Fig. 3 is a fragmentaxy 10ng1tud1na1 axial sec-
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3
tional view illustratitig another embodiment of
my invention.

Tig, 4 is a fragmentary longitudinal axial sec~
tional view illustrating the valve of Fig. 3 in open
position. .

Fig. 5 is a longitudinal axial sectional view of
the head or discharge end of a coalbreaker of a
third embodiment. ]

Fig. 6 is a fragmentary longitudinal axial sec-
tional view illustrating the valve of the Fig. 5
embodiment in open position.

Referring to the drawings, and particularly
to Figs. 1 and 2, which illustrate one embodiment
of the invention, the numeral {0 designates a tu-
bular body which may be of any desired size and
usually has an external diameter in the range
of from two to three inches and a length in the
range of from four feet to ten feet or more. At
one end the tube is connected with an inlet (not
shown) associated with a compressor (not
shown) or other source of compressed air, by
means of which the device may be charged. At
the end oppoesite the intake the device is provided
with an adapter tube or sleeve {2, here illustrated
as externally serew-threaded gt 14 to the end
of the tubular bedy (8. An annular resilient
sealing member {6 serves to seal the joint be-
tween the tube {8 and the adapter (2. The
adapter {2 serves as a means to connect a dis-
charge tube 18 to the end of the tubular body {9,
and for this purpose the adapter has a screw-
threaded connection at 20 at its exterior with
an internal screw-threaded bore portion of the
outlet sleeve (8. A resilient annular sealing
member 22 serves to effectively seal the joint be-
tween the adapter {2 and the tube (8.

Intermediate its length and spaced longitudi-
nally from the adapter 12, the outlet tube 18 is
provided with a circumferential series of spaced
radial discharge outlets or ports 24. A circum-
ferential groove 26 is formed in the interior of
the outlet tube 18 between the outlet ports 24 and
the adapter 12, and this groove 26 receives an an-
nular resilient sealing member 28 which prefer-
ably will be in the nature of an O-ring. A sec-
ond circumferential groove 30 is formed adja-
cent to the circumferential series of outlet ports
24 between said ports and the outer end of the
outlet tube {8. This groove 39 mounts an an-
nular sealing member 32. i

A cup-shaped head 34 has an external screw
thread which has a screw-threaded connection
36 at the outer end of the outlet tube (8. An
annular resilient seal 38 seals the joint between
the parts 18 and 34. The cup-shaped member
34 has a reduced central bore portion 49 adjacent
its outer end and the interior of the part 34 is
stepped at 42 inwardly of the part 40. An in-
sert, plate or disk 44 having a bore substantially
equal to the bore part 40 spans the open end of
the bore portion 42, thus defining a circumfer-
ential groove within which are received annular
resilient sealing members 46. The cup-shaped
member 34 has a cylindrical projection 48 at its
outer end which is apertured at 58 for purposes to
be described, the. portion 48 being internally
screw-threaded. An end cap or plug 52 is
screw-threaded in the part 48 and has a cylin-
drical insert 54 projecting from its inner end.
The parts 52 and 54 have a bore 586 therein co-
axial with and of substantially the same size as
the bore 40 of the cup-shaped part 34. The part
54 defines a punch die carried by the plug 82 and
is adapted to bear against a shear member, such
as a pin 58, to lock the member 58 in place against
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4
an aperture vearing disk 69 in the normal po-
sition of the parts as illustrated in Fig. 1.

A sleeve valve member 62 fits slidably within
the bore of the outlet tube portion (8 and is of
such length that it is adapted to span the dis-
charge ports 24 and to engage the two annular
resilient sealing members 28 and 32 in its normal
operative sealing position illustrated in Fig. 1.
The resilient sealing member has a spider 64 at
one end thereof preferably provided with a plu-
rality of apertures 66 and serving to mount an
elongated plunger member €8 which extends
through the bore of the disk 44, through the an-
nular resilient sealing members 46 and through
the reduced bore 48 to bear at its end against the
shear pin 58. A coil spring 18 encircles the plun-
ger B8, bearing at one end against the disk 44
and at its opposite end against a shoulder 12
formed on the stem adjacent to the apertured
spider 84. A nut 74 may form the means for an-
choring the plunger 63 to the sleeve valve 62.

The interior bore of the outlet tube (8 at the
part adjacent to the adapter 12 is of a larger di-
ameter than at the part within which the groove
26 receiving the annular sealing member 28 is
formed, and a shoulder 76 is therefore provided
within the outlet tube {8 between the two parts
of different diameter. A follower sleeve 18 has
a sliding fit in the small bore portion of the out-
let tube 18 within which the circumferential
groove 26 is formed. This sleeve 18 has an an-
nular enlarged end portion 80 which is positioned
in the large diameter portion of the outlet tube
I8 to the left of the shoulder 78. The parts 18, 80
have g sliding fit within the outlet tube 18, which

t is not gas-tisht so that compressed air may
leak or pass around the follower sleeve 18 and
through the clearance hetween the same and the
outlet tube (8. Thus it will be apparent that
while the follower tube T8 is stepped, the ef-
fective areas at both ends thereof are equal and
the tube is balanced insofar as forces exerted by
air pressure are concerned. The parts are so con-
structed -and arranged that when the valve is
sealed and the follower sleeve 18 bears there-
against, the parts 78 and 80 will be spaced apart
as seen in Fig. 1. A space is provided between
the follower 78 and the adapter 12, and a coil
spring 82 is positioned within that space, the
same being compressed and tending normally to
move the follower sleeve 18 to the right.

In the operation of the device, as air pressure
is built up in the tube 10, the same is resisted by
the shear member §8. This pressure acts upon
the area of the plunger, that is, the effective area
of the port or opening 48, and, when the value
of the force as determined by the product of the
area of the plunger times the air pressure within
the chamber, plus or minus the forces of springs
10 and 82, is sufficient to shear the pin 58, the
sleeve-valve 62 will be moved toward the right to
the position illustrated in Fig. 2 clearing the ports
24 and permitting the charge of air therein to be
exhausted. As movement of the plunger 68 oc~
curs, the spring 82 expands, forcing the protective
follower 18 toward the right and maintaining the
forward or right-hand end of the follower in con-
tact with the left-hand end of the sleeve valve
62. When the enlargement 88 of the follower
engages the shoulder 78 of the outlet tube 18, the
movement of the follower is stopped and this will
occur when the follower 78 has entered the pro-
tective sealing ring 28 so as to close or span its
seating groove 28 and thus confine the ring 28
during the application of the air pressure thereto.
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The point at which the parts 76 and 88 engage is
so positioned that the forward or right-hand end
of the follower sleeve will ke positioned clear of
or spaced from the outlet ports 24 so that it will
not interfere with opening of the valve.

After the charge of high pressure air has been
exhausted through the outlet ports 24 and the
air pressure within the coalbreaker cartridge has
been reduced to a value which can be overcome
by the mechanical force exerted by the spring 713,
the spring 79 will expand to return the slesve
valve B2 to its position illustrated in ¥ig. 1. For
this purpose it-is preferred that the force exerted
by the spring 78 shall be greater than the force
exerted by the spring 82 so that the expansion
of the spring 78 will again place the spring 82 in
compression. This arrangement is not necessary,
however, as it will be apparent that the cpening
§0 within which the shear member 58 is posi-
tioned may be elongated and the play of the fol-
lower sleeve 78 may be so limited that the member
58 can be inserted in place even though the spring
10 has been unable to rastore the sleeve valve 62
to its fully closed position. In such case it will
be apparent that the insertion of a new shear
member 58 in place of the one which had been
used for the last shot, followed by the screw-
threading of the plug 52 to cause the member 58
to be brought against the seating plate 68, will
cause bodily movement of the plunger &8, the
sleeve valve 62 and the follower 78 toward the
left to the positicn illustrated in Fig, 1 with the
result that the spring 82 is compressed. It will
be apparent, therefore, that the only operation
that is required to condition the coal-breaking
device after each operation thereof is the inser-
tion of a shear member E8 and the seating of that
shear pin to insure the closing of the valve 62.
It will also be apparent that the spring 82 effects
a mechanical coupling between the follower 718
and the sleeve valve 62 through the permitted
stroke of the follower to a position engaging and
protecting the sealing ring 28.

The embodiment of the invention illustrated in
Pigs. 3 and 4 utilizes a mechanical latch as the
coupling means between the sleeve valve and the
follower member. Except for this mechanical
latch, the parts are the same as those illustrated
in Figs. 1 and 2, and parts in Figs. 3 and 4 which

are similar to parts in Figs. 1 and 2 bear the ;

same numerals used in Figs. 1 and 2.

In the construction illustrated in Figs. 3 and 4
the spider portion 84 of the valve sleeve 62 may be
apertured, if desired, and is provided with rear-
ward projections 84 having Iongitudinal slots
therein and receiving latching degs 86 pivoted
thereto at 88. 'Two diametrically opposed sets of
slotted projections 84 are preferably provided so
that two dogs 8% are provided positioned in di-
ametrically opposed relation and swinging about
their pivots 88 in a radial direction. The dogs
86 project rearwardly from the valve sleeve 62,
that is, toward the left as viewed in Figs. 3 and 4,
and at their free ends mount inwardly projecting
stop pins 88 normally spaced apart ag illustrated
in Fig. 3. A coil spring 92 bears at its opposite
ends against the inner faces of the dogs 8§, and
its end portions encircle the pins 88. The coil
spring 92 serves normally to press the dogs 88
radially. outwardly. Each dog 8§ has a latching
shoulder 94 formed in its outer surface inter-
mediate its ends and is also provided with a cam-~
ming surface 95. The follower ¥8 is provided
with a circumferential shoulder 98 intermediate
its ends, so positioned that when the forward or
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right-hand edge of the follower bears against the
left-hand edge of the valve sleeve 62, the latching
shoulders 94 upon the latch members 86 will en-
gage the follower shoulder 98. In this way, as

. best seen in Fig. 3, a mechanical interlock is pro-

vided between the valve sleeve 62 and the follower
78, the same being normally maintained by the
pressure of the spring 92 acting against the latch
members 88.

In the operation of this device, when the pres-
sure within the coal-breaking -cartridge reaches
a value which enables the plunger 68 to shear the
shear member 58 and thereby bodily move the
sleeve valve 62 toward the right to the open posi-
tion illustrated in Fig. 4, the initial movement of
the pressure responsive sleeve §2 will carry with
it the follower 78. The follower 73 is of pressure
balanced construction, that is, it has ‘cleararice
within the tube (8 permitting equal gas pres=
sure to act against all surfaces thereof and avoid-
ing any tendency of the confained gas pressure
to urge the sleeve in any direction. In other
words, the sleeve 18 is balanced and the pressure
in the device has no tendency to move it. The

= latching shoulders 94, 88 upon the latch elements

86 and the follower 18, respectively, are somewhat
beveled or angularly displaced with relation to
the axis of the sleeve 18 and are thus capable of
providing a camming action. This camming ac-
tion results in the release of the latch when the
enlarged end 88 of the follower 78 engages the
shoulder 76 of the outlet tube portion {8 of the
coal-breaking cartridge. In other words, the
camming action serves to swing the latching
members 86 inwardly against the action of the
spring 92, thus disengaging the latch members
from the follower 78 and permitting continued
movement of the valve sleeve toward the right
to the fully open position illustrated in Fig. 4. -

After+the charge of gas has been discharged
from the coal-break cartridge by the movement
of the parts to the position illustrated in Fig. 4
with the resultant reduction in pressure in the
cartridge to a value which exerts a force less

<~ than the force exerted toward the left by the

spring 18, the spring 10 comes into play to move
the sleeve valve 82 toward the left to resume &
closed or sealing position. The spring is of suffi«
cient force and strength to move the follower-18
to the position illustrated in Fig. 2 along with
the sleeve valve 82, and also causes the latching
dogs 86 to re-assume a latching position. The
cam surfaces 88 upon the latching dogs facilitate
the return of the parts toward latching position
and in particular cams the latch dogs 86 inwardly
to ride over the shoulders formed in the interior
of the follower sleeve as the parts are moved by
the spring 76 to the left from the position illus=
trated in Fig. 4 to the position illustrated in
Fig. 3.

It will be understood that the construction of
the device illustrated in Figs. 3 and 4 constitutes -
one embodiment of a device which is opérative
10 mechéanically latch the follower to the valve
until the follower reaches a position protecting
the annular resilient sealing member 28 and then
is mechanically disconnected to permit continu-
ing movement of the sleeve valve after the fol-
lower stops. It will be understood, however, that
the precise mechanical construction of this me-
chanical latch is not essential and that other
forms of mechanical latches which will serve the
same function are contemplated to fall within
the scope of this invention. o

Another embodiment of the invention is illus-
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trated in Figs. 5 and 6. In- this embodiment of
‘the invention, parts similar to the parts shown
in the embodiments of Figs. 1 to 4, inclusive,
bear the same numbers. The device illustrated in

Figs. 5 and 6 is primarily characterized by a mag-

netic coupling between the follower and the valve
sleeve. Thus as illustrated, the follower sleeve
18 at its forward end carries an annular strong
permanent magnet 180 whose force or strength
is normally sufficient to cause it to follow move-
ment of the valve sleeve 62 from Fig. 5 position
toward Fig. 6 position through the full scope
of movement permitted by the longifudinal
clearance between the shoulder defined by the
part 88 of the sleeve 18 and the shoulder 16
formed in the interior of the outlet tube portion
18 of the coal-breaker cartridge. This device op~
erates similarly to the devices previously men-
tioned. More particularly, this device is char-
acterized by ncrmal magnetic coupling between
the follower 78 and the sleeve valve €2 such that
the follower 18 will assume a prctective position
within the annular resilient sealing member 28
as the pressure responsive movement of the sleeve
62 toward open position cormmences. The move-
ment of the follower continues until it strikes
the shoulder 78 and thereupon the pressure re-
sponsive movement of the valve sleeve continues,
thus permitting the sleeve valve to separate from
the follower and to expose the outlet ports 24.

It will be understood that changes in the con-
struction of the device may be made within the
scope. of the appended claims without departing
from the spirit of the invention.

I claim:

1. A coalbreaker comprising a holiow hody
adapted to contain gas at high pressure and
having a lateral discharge opening intermediate
its ends, a sleeve valve axially slidakle in said
Lody between open and closed positions, relative
to said opening, a pair of annular resilient seal-
ing members circumferentially carried by said
body at opposite sides of said discharge opening
and engaged by opposite ends of said sleeve valve
when in closed position, a sleeve follower axially
slidakle in said body, medns mechanically cou-
pling said valve and follower whereby said fol-
lower moves to protective engagement with one
of said sealing meibers as said valve shifts
axially from closed position toward open position
clear of said sealing member, and a stop limiting
axial movement of said follower in a position
clear of said discharge opening.

2. A coalbreaker comprising a hollow body
adapted to contain gas at high pressure and
having a lateral discharge opening spaced from
one end, a pair of spaced circumferential seals,
said discharge opening being positioned between
said seals, a pressure actuated sleeve valve
shiftable axially between a closed position span-
ning said opening and engaging said seals and

_an open position clear of one seal and said
opening,
slidable axially in said body between a position
engaging said valve when closed and a position
clear of sald opening and engaging said one
seal, and a mechanical coupling between said
valve and follower releasable when said follower
reaches said last named position.

3. A coalbreaker comprising a hollow body
adapted to contain gas at high pressure and
having a lateral discharge opening spaced from
one end, a pair of spaced circumferential seals,
said discharge opening being positioned between
sald seals, a pressure agtuated sleeve valve shift-

10

20

40

50

55

60

a pressure-balanced sleeve follower .

65

70

76

8

able axially between a closed position spanning
said opening and engaging said seals and an
open position clear of one seal and said opening,
a pressure-balanced sleeve follower slidable ax-
jally in said body between a position engaging
said valve when closed and a position clear of
said opening and engaging said one seal, means
releasably connecting said valve and follower,
said valve pulling said follower therewith as it
moves toward open position, and a stop limiting
movement of said follower at said last named
position.

4. A coalbreaker comprising a hollow body
adapted to contain gas at high pressure and
having a lateral discharge opening intermediate
its ends, a sleeve valve axially slidable in said
body between open and closed positions relative
to said opening, a pair of annular resilient seal-
ing members circumferentially carried by said
body at opposite sides of said discharge open-
ing and engaged by opposite ends of said sleeve
valve when in closed position, a sleeve follower
axially slidable in said body, means mechanically
coupling said valve and follower whereby said
follower moves to protective engagement with one
of said sealing members as said valve shifts
axially from closed position toward open posi-
tion clear of said sealing member, and a stop
limiting axial rmovement of said follower in a
position clear of said discharge opening, said
mechanical coupling means constituting a spring
pressing said fcllower against said valve.

5. A coalbreaker comprising a hollow body
adapted to contain gas at high pressuwre and
having a lateral discharge opening intermediate
its ends, a sleeve valve axially slidable in said
body between open and closed positions relative
to said opening, a pair of annular resilient seal-
ing members circumferentially carried by said
kody at opposite sides of said discharge open-
ing and engaged by opposite ends of said sleeve
valve when in closed position, a sleeve follower
axially slidable in said body, means mechanically
coupling said valve and follower whereby said
follower moves to protective engagement with
one of said sealing members as said valve shifts
axially from closed position toward open posi-
tion clear of said sealing member, and a stop
limiting axial movement of said follower in a
position clear of said discharge opening, said
mechanical coupling means constituting a mag-
net carried by one of said sleeve members at
the end thereof adjacent the other sleeve mem-
ber. ’

*6. A coalbreaker comprising a hollow bkody
adapted to contain gas at high pressure and
having a lateral discharge opening intermediate
its ends, a sleeve valve axially slidable in said
body between open and closed positions relative
to said opening, a pair of annular resilient seal-
ing members circumferentially carried by said
body at opposite sides of said discharge opening
and engaged by opposite ends of said sleeve valve
when in closed position, a sleeve follower axially
slidable in said body, means mechanically cou-
pling said valve and follower whereby said fol-
lower moves to protective engagement with one
of said sealing members as said valve shifts
axially from closed position toward open posi-
tion clear of said follower in a position clear
of said discharge opening, said mechanical cou-
pling means constituting a lateh having inter-
engaging parts carried by said sleeve members
and normally spring nressed to locking relation.

7. A coalbreaker comprising a hollow body
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adapted to contain gas at high pressure and
having a lateral discharge opening intermediate
its ends, a sleeve valve axially slidable in said
body between open and closed positions relative
to said opening, a pair of annular resilient
sealing members circumferentially carried by
said body at opposite sides of said discharge
opening and engaged by opposite ends of said
sleeve valve when in closed position, a sleeve
follower axially slidable in said body, means me-
chanieally coupling said valve and follower
whereby said follower moves to protective en-
gagement with one of said sealing members as
- sald valve shifts axially from closed position to-
ward open position clear of said sealing mem-
ber, and a stop limiting axial movement of said
follower in a position clear of said discharge
opening, said mechanical coupling means con-
stituting a latch carried by one sleeve member, a
shoulder on the other sleeve member, and spring
pressing said latch to interlocking engagement
with said shoulder.

8. A coalbreaker comprising an elongated car-
tridge adapted to contain a charge of gas at high
pressure and having a lateral discharge port ad-
jacent to one end, a pressure actuated sleeve
valve shiftable longitudinally in said cartridge
and adapted to span said port, a shear member
carried by said cartridge and normally resisting
movement of said valve to open position, a seal
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carried by said body adjacent to said discharge .

opening, said sleeve valve engaging said seal in
its closed position and shifting clear of said seal
upon movement to open position, a pressure-
balanced follower shiftable in said cartridge, a
stop limiting movement of said follower toward
said port, and a releasable mechanical coupling
between said sleeve valve and follower whereby
said follower moves with said valve upon failure
of said shear member and until said sleeve fol-
lower engages said stop.

9. A coalbreaker comprising an elongated car-
tridge adapted to contain a charge of gas at
high pressure and having a lateral discharge port
adjacent to one end, a pressure actuated sleeve
valve shiftable longitudinally in said cartridge
and adapted to span said port, a shear member
carried by said cartridge and normally resisting
movement of said valve to open position, a seal
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carried by said body adjacent to said discharge
opening, said sleeve valve engaging said seal in
its closed position and shifting clear of said seal
upon movement to open position, a pressure-bal-
anced follower shiftable in said cartridge, a stop
limiting movement of said follower toward said
port, and a spring pressing said follower against
said sleeve valve and toward said port and said
stop. .

10. A coalbreaker comprising an elongated
cartridge adapted to contain a charge of gas at
high pressure and having g lateral discharge
port adjacent to one end, a pressure actuated
sleeve valve shiftable longitudinally in said car-
tridge and adapted to span said port, a shear
member carried by said cartridge and normally
resisting movement of said valve to open posi-
tion, a seal carried by said body adjacent to said
discharge opening, said sleeve valve engaging
said seal in its closed position and shifting clear
of said seal upon movement to open position, a
pressure balanced follower shiftable in said car-
tridge, a stop limiting movement of said fol-
lower toward said port, and a permanent magnet
carried on one of said valve and follower mem-
bers, the other of said valve and follower mem-
bers being formed of magnetic material.

11. A coalbreaker comprising an elongated
cartridge adapted to contain a charge of gas at
high pressure and having a lateral discharge
port adjacent to one end, a pressure actuated
sleeve valve shiftable longitudinally in said car-
tridge and adapted to span said port, a shear
member carried by said cartridge and normally
resisting movement of said valve to open posi-
tion, a seal carried by said body adjacent to said
discharge opening, said sleeve valve engaging
said seal in its closed position and shifting clear
of said seal upon movement to open position, a
pressure balanced follower shiftable in said car-
tridge, a stop limiting movement of said fol-
lower toward said port, one of said valve and
follower members carrying a latch and the other
having a part releasably interlocked with said
latch, and a spring pressing said latch toward
interlocking position.
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