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UNITED STATES

1,809,283

EDMUND

MEANS FOR CONTROLLING FLUID

Original application filed June 25, 1920, Serial No. 391,844, Divided and this application filed December 31,

1824, Serial No. 758,971,

“This invention relates to apparatus opér;

ated by fluid pressure to dislodge material in
~ a mine and is particularly adapted for use

in mining machines for’ mining coal.
- An object of the invention is the provision
of improved and efficient mechanism for. con-
trolling the operation of hydrostatic break-
ing devices adapted to be mounted for move-
ment with a kerf-cutter into the kerf cut by
the latter.. S B

A further object :
provision of. apparatus for exerting fluid
pressure suddenly on expansible breaking de-
vice adapted to be inserted into an incision

A_further object is the vprOViSion of im-
proved and efficient automatic controlling

‘Tnechanism for a hydraulically operated ex-.

pansible breaker adapted to be inserted m a
kerf in a mine wall. " . P

“Other objects of the invention will appear
hereinafter, the novel features and combina-,

tions being set forth in the appended claims.
‘The present application 1is a division of
co-pending application, Serial No. 391,844,

filed June 25, 1920, for an improvement in’
fluid pressure breaking mechanism for min-’

ing machines. ‘In the latter is claimed the

hydrostatic breaker per se and the combina--

tion of the same with the kerf-cutter and

- broadly, such mechanism combined  with

siieans for controlling the same, whereas in
the present application is-claimed the con-

trolling apparatus -disclosed in Figs. 1 to 5,

35

inclusive, and Fig. 12, and the combination of

such controlling apparatus with the breaker

" broadly, particularly as applied to incision

malking mechanism, such as the kerf-cutter

“illustrated in Fig. 2.

40-

45

_machine; : o E
‘Fig. 8 is a plan view partly in horizontal”

50

~Referring to the accompanying drawings:
Fig: 1.is a sectional elevational view. illus-.

trating the automatically - controlled hy-

draulic mechanism for transmitting pressure.

to hydraulic breaking devices;

‘Fig. 2.is an elevational
right

operation in a kerf produced by 's'ilch'kmining

R R ~the center of
of ‘the invention is the

of Fig. 6,

.row 8;

, io view ‘of ‘an up-
kerf-cutter showing the application of”
hydraulic breakers to a mining. machine for
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section of a plurality é‘f'hydraﬁlig iinp_ulse E

producing devices; -

" Fig. 4 is a sectional view on the line 4—4

of Fig. 8, looking in the direction of the ar-

rows;

"Fig. 5 is a sectional view of Fig. 3 on the

line 5—5, looking in the. direction of the ar-
TOWS; LA

"~ Fig.6is a sectional elevation vtaken’ through
the upper- hydraulic Jbréaker.

shown in Fig. 2; -

Fig. Tisa sectional view of Fig. 6 on the

60

line g—a, looking in the direction of the ar-

rowT; .- R L
~ Fig. 8 is a sectional view on the line o—a

looking in the direction of the ar-’

65

Fig. 9 is an elevational view of a modifica- .

tion of the removable planger of Fig. 65 . -
"TFig. 10 is a sectional elevation on the line
10—10, of Fig. 95 R

70

“Fig. 11 illastrates o modification of ‘the

structure shown in Fig. 65 and -

" Fig. 121s a diagrammatic view sectional -

elevation of a modification of the valve struc-

ture shown at the right hand portion of
Tig. 1. . , Sl ECiehoihas

7%

Reforring to Figs. 6,7 and 8, which show

‘the type of hydraulic. breaker particularly

adapted for.use in connection with kerf-cut-

ters in mininig machines, as shown in Fig. 2;

it will be seen that this breaker comprises

“two principal elements relatively expansible.

One of these elements is in the form-of a
shallow cup, as shown at 18 in Fig. 6. “The
other element 14 is in :the form of a_disc
adapted to fit in the cylindrical recess 15 of

80

8

the casing 18: The disc 14 is movable axially . = !

effect constitutes a plunger which is expansi-

ble to the dotted line position shown in Fig:
6, assiming that 17 designates thesolid por-

_ relatively to the casing 13 and therefor in.@

00 .

tion of the unminéd mass of coal and 18 desig- -

nates the material between the kerf 19 and a
Kkerf distant therefrom. toward the left, as

viewed in Fig. 6. -

terial to-give them: considerable strength for
action in a hydraulic breaker of the expansi-

95

“The shallow ‘cylinder 13- as ﬁéll ‘as the
plunger 14 are relatively thick and of ma-

1000
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ble type. The cylinder 13 may be rigidly se-
cured to the kerf-cutter frame shown in Fig.
2, or the cylinder 13 may be inserted through
a circular opening in the kerf-cutter frame
20 so as to leave an annular space 21 between
the frame 20 and the cylinder 13, as shown
in Fig: 6. In that event the pipe 22 extend-
ing through a strap'23,.as shown in Fig. 2,

may be relied upon to support the hydraulic

breaker in proper position in the circular
opening of the kerf-cutter frame 20. The
pipe 22 may also be secured by an additional
strap 24 to the kerf-cutter frame 20, as shown
in Fig. 2. ‘Preferably the pipe 22 passes by
the cutter chain 25 on the inside or distant
from the solid mine wall 17 shown in F ig. 6.
This is effected by extending the pipe 22
through .an opening 26 in the kerf-cutter
frame 20. In asimilar manner an additional
hydraulic breaker 13, 14’, may be mounted
at the lower portion of the kerf-cutter frame

- 20, as shown in the dotted lines in Fig. 2.

The pipe 227 is extended through a bracket
237 and thence through an opening repre-
sented by the oval dotted line 27, in order that

* the pipe may be secured by the strap 28 to

40

50

the 1nside surfdace of the frame 20.

The type of hydraulic breaking mechanism.
shown n Figs. 2, 6, 7 and 8 is particularly
1 applicable to the two upright spaced-apart
~ side kerf-cutters shown in the Levin Patent:

No. 1,290,591, granted January 7, 1919, or
to the upright side kerf-cutters'shown in the
Morgan' Patent’ No. 1,116,356, -granted

¢ November3,1914, for Coal mining apparatus.

It should be understood that one or more of
such hydraulic breakers mav he mounted
upon each of the upright spaced-apart kert-
cutters on their respective framés thereof
within the boundaries or within the path of
travel of the chain-cutters, as shown in Fig.

2 of drawings in the present application. -

When fluid pressure is exerted through the
passage 29 the plunger 14, shown in Fig. 6,

5. may be forcibly moved out to the dotted line

position 16 while the cylinder 138 rests firm-

ly against the unmined mass 17, thereby ef- -

fecting the breaking down of the coal 18,
Therefore, when spaced-apart upright kerf-
cutters are pivoted with such hydraulic

" breaking devices, such as that shown in Fig.

T en
&

.60

6, the plungers 14 should face toward each
other so ‘that the opposite breaking devices
will move toward each other to break dewn
the material between thekerfs. o

TIn order to limit the outward mowement
of the plunger 14 a key 30 is secured to the
cylinder .13 by means of the screw 31.  The
key 80 fits into a slot 32 on the periphery of
the plunger 14 parallel to

inner surface of the plunger 14 so asto leave
an abutment 33 to engage the key 80.and thus

- limit the outward movement of the plunger

a5

14 relatively to the cylinder 13.

-medium from the chamber

~ bottom

‘ the axis of the:
latter. This slot 82 terminates short of the

1,809,283

By means of the ring 84 fitting in an an-
nular recess 85, an annular packing 36 an-
gular in cross-section may be secured on an
annular seat by means of the bolts 37 screw-
threaded into the plunger 14. The packing
36 is therefore in the nature of a piston pack-
ing to prevent leakage of the fluid pressure
within the cylin-
der 13.

It should be noted that Fig. 7 is a section
taken on the line ¢—a of Fig. 6, looking in
the direction of the arrow ?, the parallel
dotted lines adjacent the section line indicat-
ing the hidden edges of the circular opening
In the plate 20. Fig. 8is a section of Fig. 6 on
the line a—a, looking in the direction of the
arrow 8. Tt should be noted that the annu-
lar portion 89 is the annular seat on the
plunger 14 against which the annular pack-
ing 36 rests when secured in position. - It
should also be noted that the ring 34 is pro-
vided with a cylindrical portion 40 in posi-
tion to contact with the bottom 41 of the cup-
shaped recess or opening in the frame 13.

Within the hydraulic breaker shown in
Fig. 6 is a_spring 42 the convolutions of
which are flat and it closely against -each
other when the plunger 14 is within the cylin-
der 13. One end of the spring 42 s connected
to the bottom 41 of the cylinder 13 and the
other end of the spring is connected to the
inner central face of the plunger 14. Tnas-
much as Fig. 7 is a sectional view on the line
a—a of Fig. 6, looking in the direction of the
arrow 7, reference is made to Fig. 7 as well
as the right-hand portion of Fig. 6 to under-
stand ‘the mechanism for connecting one end
of the spring 42 to the bottom 41 of the cyl-
inder 13. One end of the spring 42 is turned
to a diametrical position, as shown at 43, and
a circular frame 44 may be placed over the
extension 43 and then the bolts 45 and 46
relied upon to secure the frame 44 against the
41 and thereby clamp the extension
48 securely in position er rigidly in connec-
tion with the frame 13, ,

The opposite end of the spring 42 is pro-
vided with a diametrical extension or latch
47, as shown in Fig. 8, which is a sectional
view on the line g—aq, looking in the direction
of the arrow 8. Bolted to the inner face or
inner cup-shaped central recess 48 of the

plunger 14 aretwo sector plates49 and 50 each

provided with off-sets to form mnotches 51
and 52. The plate 49 may be secured in
place by means of the bolts 53 and 54, and
the plate 50 may be secured in position by
means of the bolts 55 and 56. As shown in
Fig. 8, the sector plates 49 and 50 are spaced
apart to form a slot bétween them of suf-
ficient- width to permit the free insertion
therein of the diametrical extension or latch
47 of the spring 49. v

- After the spring 42 is secured to the bot-
tom 41 of the cylinder 18 by means-of the

70
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constriction shown in Fig. 7 and at the right-

handcentral portion of Fig. 6, the plunger.

14 may be inserted into the cylinder 18 by

sliding the piston packing 36 along the cy-

lindrical surface 15. - The plunger 14 may
then be adjusted in position until the spring
extension or latch 47, shown in Fig. 8, fits
in the slot 57. ‘A spanner wrench may then be

inserted ‘in the recesses -58 and 59 in the

otter flat surface of the plunger 14 and 'the
latter turned relatively to the cylinder 13 in
clockwise direction, looking from the left to
the right in Fig. 6, so that the extension or
latch 47 will move under the off-sets 51 and
52 and so that the latter will act as notches
or cavities to lock-.the plunger 14 to the
spring 42. :

+ In lieu of thé spaced-apart diametrically

arranged recesses 58 and 59 in the-outer flat
surface of the plunger 14, the spaced-apart
recesses 60, and 61 shown in Figs. 9 and. 10

~ may be provided of such shape and:distance

25

30

35

apart asto receive a wrerch shown in position
in ‘dotted lines 62 in Fig. 10. Such spaced-

apart recesses 60 and 61, especially adapted
for receiving a wrench, may be provided in

addition to the spanner recesses 58 and 59,
and in any event such recesses are preferably
located symmetrically. with respect to -the
center 63 of the plunger 14. e

- 'When the plunger 14 is inserted the key
30 is disconnected from the cylinder 13.. The
position of the slot 32 in the plunger 14 rela-

tive to the key itself enables the operator to.

readily determine when the spring extension

" or latch 47 is in.proper position to enter the

- 40

145,

slot 57, and after the slot 32 has been turned
to receive the key 30, the latter will lock the
extension 47 against turning movement rela-

tively to the hotches 51 and 52. Tt will thus’
~ be seen that the key 30 and the slot 32 not

only. form: limit stop mechanism for.the

"plunger 14 but also.lock the plunger 14 in

the position where the extension 47 is: under
the off-sets :51 and' 52, as shown in Fig. 8.
The. spring. is effectively andentirely en-

- closed in-a very compact manner within the

50

~ drawn and therefore the fluid pressure break-

b5

. sired for insertion into a comparatively nar-
:row- kerf. - This arrangement -assures. con-
tinnous forward movement of the mining ma-

60:

6h

space which receives the pressure medium and

‘therefore the operation of the spring is not.
interfered with: by coal dust or other ex-"
traneous material.. The spring acts . auto--

matically ‘to restore the plunger to its initial
position ‘when the- pressure medium: is-with-

er will always be in readiness whenever de-

chine since the latter does not have to be
withdrawn for manual restoration of therela-
tively movable parts of the breaker. In other

words, by: providing the spring on the in-

terior of the breaker, the latter may be located

within the boundaries of the chain kerf-cut-
ter: and intermittently -operated- while . the

-through:the center .of

mining machine is continuing its forward
feeding movements:.’ « ..\ S
. Moreover, ‘whenever desired, for repair,
cleaning-or otherwise, the key 30 may be re-
moved and the plunger 14 turned anti-clock-

3

70

wise.to rélease the same: from .the spring. -

49 so that -such plunger may be withdrawn
from the cylinder 183.-- =

" Fig. 11-shows a modification of the étrllc; .

ture shown in Fig. 6:in that the dimensions
are smaller with respect.-to the diameters and

the spring may be released or secured in po-:

75

sition by the turning of exposed nuits. : The

pressure pipe 22 is connected to: the cylinder
65 so as to communicate with. the interior of

80"

chamber 66 which is provided with a cup-

shaped or cylindrical recess 67 in which. fits

the plunger or piston 68 having an annular

packing 69 secured to the inner end thereof
by means of screws 70 and 71. A strong

spring 72 fits in a cylindrical chamber 73,

the-convolutions of the spring being in-con-

85

tact with each other so that this spring may

act as an expansion spring to- restore the ° e
9.

plunger 68 to its initial position -when the

pressure medium in the chamber 66 is with= =

drawn. One end of the spring 72 which is

located in a recessin the outer surface of the
plunger. 68.: Tt will be seen that the screw-.

threaded end 74 of the spring 72 passes

the plunger 68. . SR
The. outer screw-threaded énd: 76 of the

spring 72 passes through the center. of the -

bottom-of the cylinder 65 and receives a nut

the ‘outer 'portion of

77 1n the recess 78. A conically shaped pro-
jection or spear-head 79 may be screw-thread-"

ed at-80 into the recess in which the nut. 75
is: located. ~ This conical: projection may be

-added to the plunger 68 when desired to torm
a pointed instrument or'spear-head for pene-~
trating the kerf cut.material such as that-

shown at 18 in Fig. 6.while the bottom of the -
cylinder 65 rests against the solid-unmined . ..

mass- such - as. that shown at 17 in Fig. 6.
Such a:pointed  instrument 79 will ‘assist in:

initially. splitting -the material thus assigt- ;-»  '

undercutting kerf-cutters. -+

producing -fluid ‘pressure in such- hydraulic

‘breakers-as those shownin Figs. 6.and 11 will
be :described. - Mounted .on the: stationary.
“frame 81 is-a -hydraulic:cylinder 82 aleng -~

ing in breaking 1t down and dislodging it -
-from'theunmined mass between the spaced- .~
apart upright side kerf-cutters and above the

115

. Referring now to Fig:1, the’appaféfué for

120

which is longitudinally movable a plunger 83
for forcing the pressure medium 84 into the: -

pipe 22 and thenceto the hydraulic breakers.’

An electric motor:85 is connected by means

meansof this pump: the ligquid-is-pumped
from the tank 88 through the pipe 89 into the
pipe 90 and thence into the cylinder 82. - From
the'cylinder 82 the liquid-is passed-through

R

125
‘of gearing 86 to the hydraulic pump 87. By

130 -

108,

ilg. . ”



. breaker.

10

4

the pipe 91 into the pipe 22 when the valve 92
is in the position shown in Fig. 1. By means
of this electrically operated hydraulic pump,
pressure may be exerted through the pipe 22
into the hydraulic breaker to move the plung-
er thereof relatively to the cylinder against
the action of the expansion spring within the
~This operation is .comparatively
slow, however, and therefor additional mech-
anism is prowded for securing comparatively
quick action of the plungers and thereby ei-
fect hammer blows by said plungers on the
material to be broken down. When the break-

- er is operated by means of the pump mecha-

15

nism alone it may be automatically restored

- toinitial position by turning the valve 92 so

30

I
<t

40

that the pipe 22 will communicate through
the valve 92 tothe tank 88. The spring within
the breaker will then restore the plunger to

initial position and cause the pressure medium .

therein to flow back through the pipe 22 into
the tanl 88. The latter may be provided with
a screw-threaded cap 93to close-a filling open-
mg

The apparatus for producmo the hammer
blow action comprises a large cylinder 94 in
whieh fits a piston 95 connectod to a pistonrod
96 coupled at 97 to the plunger 83." A spring
98 is located between one end of the air pres-
sure cylinder 94 and the piston 95 back of the
latter. . This spring tends to force the piston
95 and the plunger 83 toward the left, but
when the electric motor 99 operates the gear-
ing 100, the air pump 101 will force air under
compression into the cylinder 94, thereby

moving the piston 95 toward the rwht against

the action of the spring 98 until the collar
102 secured to the piston rod 96 engages the
lever 103 and swings the latter on its pivot

104 at the upper end of the bracket 105 which -

~is'mounted on the frame 106,

. ‘Bwinging of the lever 103 to the rlght will

. cause 1tq arm 107 to transmit upward move-

ment to the spring 108 to lift the switch lever

3 109 and close the switch 110. Closing of the
- switch 110 will connect the positive and nega-

tive mains through the electromagnet 111
and the motor 85, . The electromagnet 111
will retain the switch 110 in closed position

" even after the electric motor 85 has operated

the hydraulic pump 87 sufficiently to cause
the plunger 83 to move to the left and the
collar 102 to move away from the lever 103.

‘When, however, the plunger 83 has moved

to the left sufficiently to cause the couphnﬁ

97 to engage the lever 103 its upper curve
extension 112 will engage the top of the lever

109 and thereby automatlcally and forcibly

open the switch 110 and cut off the current

“from the electric motor. 85 and thus automati-

cally stop the operation of the pump 87.
The motor for the air pump is also auto-

- matically controlled. Whenever the air pres-

85

sure in the c¢ylinder 94 is sufficient to hold
the piston 95 to the right, as shown in Fig. 1,

“plunger 83 to the right.

1,809,283

the air pressure exerted through the pipe 113
into the auxiliary cylinder 114 will move the
piston 115 and piston rod 116 to the right
against the action of the spring 117. The
piston rod 116 is pivoted at its right-hand
end to the lever 118 which is plvoted at 119
to the frame 81. . Also piveted at 119 for
movement relatively to the lever 118 is a
switch lever 120 ‘which is connected by a
spring 121 to an arm 122 extending from the
lever 118. .

When the pressure Wlthm the cylinder 94
falls below a predetermined amount, particu-
larly when the coupling 97 -engages the lever
103, the spring 117 will move the switch lever
120 to the dotted line position and thereby
cause the closure of the switch 123. The elec-
tremagne’ 124 will then be energized to hold
the switeh 123 in closed positien and the cir-
cuit through the motor 99 will be closed to
cause the operation of the air pump 101.
When the air pressure in the cylinder 114
is sufficient to move the piston 115 to the right
a sufficient distance to cause the finger 125
to engage the switch lever 120 and move the
latter to the left, the switch 128 will be auto-
matically opened and the current automati-
cally cut off from the motor 99 to effect an
automatic stopping of the operation of the
air pump 101.

From the foregoing it will be seen that con-
siderable air pressure may always be main-
tained on the piston 95 tending to move the
T‘herefore, when-
ever-the valve 92 is opened to establish com-
munication between the cylinder 82 and the
pipe 22, the air pressure accumulator will act
very quickly to cause the flow of the liquid
from the cylinder 82:through the .pipe 22
into the hydraulic breaker and operate the
latter with a hammerblow whether the pump
87 is operating at such time or not. . ‘When
the valve 92 is opened and such hammer blow
on -the. hydraulic breaker is effected, the
plunger ‘83 will move to the right. When
the plunger 83 has been moved to the right to
the position shown in Fig. 1, the switch 110
will be closed and the motor 85 automatically
started to operate the pump 87 and produce
sufficient pressure in the cylinder 82 to again
move the plunger 83 to the left, until the cou-
pling 97 effects the opening of the switch
110 and the stopping.of the motor 85 which
in turn stops the pump 87. - It will thus be
seen that while the hydraunli¢ pump .87 sup-
plies the pressure to the liquid in the cylinder

70

%

80

95

160

ig6

110

115

120

82 the quick initial operation of the hydrau- :

lic-breaker depends primarily on the air pres-
sure accumulator. . The -apparatus therefore
operates automatically to.effect a quick ham-

- mer. blow initially ‘which may be supple-

mented automatically by the operation of the

pump when the plunger 83 moves a sufficient

distance to the right, as viewed in Fig. 1.
The greater the number of times that the

125

130
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. hereinbefore mentioned.. - . . "
In Fig. 12 is shown a modification of the
valve 92 of Fig. 1. . The full line position of-

1,809,283

hydraulic ‘breakers are opemted,'the more
often must the hydraulic pump 87 be automat-

ically operated to restore the presstre in the -
cylinder 82. - During normal operation the .

piston 95 may occupy a position intermediate
the ends ‘of the cylinder 94 where the collar
102 and coupling 97 will be equally spaced
from the lever 108.
breakers have been operated a number of
times the collar 102 will engage the lever 103
to effect the starting .of the pump 87 and

when pressure: has been restored sufficiently
in the cylinder 82 the coupling 97 will en--
gage. the lever 103 and cut off ‘the current.
from motor 85, - After this occurs the hy-
draulic breakers may still be operated by the

air pressure accumulator until there has been
sufficient ‘flow of the.pressure medium -84
from the cylinder 82 to cause the-collar 102
to engage the lever-103 and close the switch
110. - The entire system is automatic and
under the control of an operator who merely
manipulates the valve 92.. = - SR

Tt should be noted that when desired the
hydrostatic expansible device shown in Fig.
6 'may be operated so as to be expanded to a

fimited extent where the bottom of the cyl-.

inder 18 and the outer face of the plunger
14 will engage the walls 17'and 18 of the kert
and slide along the same during the feeding
operation of the kerf-cutter shown'in Fig. 2.
After the expansible structure'shown in Fig.
6 has been expanded to a limited extent so
as to act as a spacer it may be locked in such

g5 position by closing the valve 92:against any

ingress or egress of water from the pipe 22.
As the feeding operation continues and the
expansible device slides along the walls of the

kerf, the kerf is kept-open by preventing the-
walls 17 and-18 from moving toward each

other and thereby binding of the kerf-cutter

-in the kerf is prevented- and free ‘feeding

movement of such kerf-cutter. is facilitated.
Whenever desired the valve 92:may be oper-
ated to secure.the breaking down operations

the valve 92/ 1s obtained when the lever. for
operating this valve oceupies the position in-
dicated by the dotted line 126.. Communica-
tion will then ke established between the
pipes 91 and 22. When:the operating lever

" 1s in the position indicated by the dot-and-

55

" 80

685

dash line 197, communication ‘will be. estab-
lished between the pipes 91 and 128 and also
between thé pipes 22 and 128. - When,the op-
erating lever igin the position of the dot-and-
dash line 129, communication will be estab-
lished ‘between the -pipes 22:and 128. By
means of the valve thus arranged, communica-

tion may first be established between the pipe.
91 and pipe 22 to a hydraulic breaker to fill
the same entirely with the pressure medium'.

such as water.. Now,:if the leveris turned

After the hydraulic.

to the position 'rsh»ownb at 127 the plunger 83
will tend to move rapidly toward the right

.5:

and then if the lever is turned back to the

position 126 the continued movement of the

plunger 83 will catise a sudden hammer blow
to be exerted on the plunger of the hydrau--
lic breaker. When the operating lever is:

turned to the position shown at 129 the break-
er will be automatically restored to initial
position. It should also be noted that the

70

75

operating lever may be turned to establish

communication between the pipes 91 and 22
and then quickly moved to the position shown

at 129 to establish communication between -

the pipe 22 and the pipe 128. ° Furthermore,
whenever it is desired to effect the operation
of the pump 87, the position 127 could be ef-

fected so that the plunger 83 would move to

the right until the lever 103 closes the switch
110:and starts the:motor 85: R

- In Figs. 8, 4 and 5 1s shown a modification
of the structure shown in'Fig. 1,in that sepa-

80

85

rate cylinders 130 and 131 are provided in- -

stead of the single cylinder 82'of Fig. 1. - In

this manner independent control of the pres-

sure medium through the pipes 22 and 22"

leading to the hydraulic breakers is obtained,

90

one located on one upright side kerf-cutter .~ .
and the other located on another upright side - =

kerf-cutter, the’ kerf-cutters being spaced 7

apart. -

‘As shown in Fig. 3,‘ the pistoﬁ rod. 96’ is

connected by a coupling 97 to two spaced-

95

apart plungers 132, 183, respectively mov- :

able in the cylinders 130 and 131, which -are
located in a casting 134 secured to the frame
81’; Leading downwardly from the right-
hand end portions of the eylinders 130 and
131 are pipes 135 and 136 in which valves 137

‘and 188 are located, these valves being simi-’

lar to that designated 92 in Fig. 1, which are

100

105

separately and independently controllable by

means of the levers 139 and 140.

“There are two pumps 141 and 142 ﬂe‘ach" :

similar to that designated 87, and both con-
~ nected to be operated simultaneously by the

power transmission mechanism 86 shown in

Fig. 1." Pipes. 143 and 144 lead upwardly
from these pumps to the cylinders 130 and
18114n the same manner that the pipe 90 leads *

upwardly from the cylinder 82 in Fig. 1.. -

‘This may be seén by referring to Fig. 4 which

is a sectional elevation of Fig. 3 on the line

- 44, looking in the direction of the arrows.

Fig. b is a sectional elevation of Fig. 3, look-

120

ine in the direction of the arrows or from .

right to'left. - - comTe o
Tt should also be nnderstood that the kerf-
cutter shown in Fig: 2 may be mounted on a,

Jong wall machine or on any other type of.

kerf-cutter making a kerf spaced back from.
the face of the mine wall so thata hydraulic

cutter may act to exert pressure towards the

free face to dislodge coal from the unmined *:

125

‘breaker mounted on the frame of the lkert- -

130
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mass. . In other words. the breaking mecha-
nism herein disclosed is adapted to be mount-
ed on a kerf-cutter which forms a kerf in a
mine wall spaced from the free face or work-
ing face of the coal. The breaking mecha-

.nism will then constitute hydrostatically ac-

tuated means carried by the kerf-cutter to
exert pressure towards such free face to dis-
lodge the coal. ’ B

Obviously those skilled in the art may
make various changes in the de ails and ar-
rangements of parts herein disclosed without
departing from the spirit and scope of the
invention as defined by the claims hereto
appended, and it is therefore desired not to
be restricted to the precise construction here-
in_disclosed. e

Haying thus fully disclosed an embodi-

ment of the invention, what is desired to be
secured by Letters Patent of the United
Statesis: :
. LIn apparatus for producing fluid pres-
sure, the combination with a hydraulic cyl-
inder, of a veservoir, a pump for supplying
liquid to said eylinder from said Peservoir; a
conduit to convey liquid from said cylinder
to a hydraulic breaker adapted to be used
in a mine vein, and a.valve in said conduit
for controlling the flow of liquid from said
c¢ylinder to rald reservoir in one predeter-
mined position of the valve and to direct the
flow from said cylinder through said con-
duit to said breaker when said valve is in an-
other predetermined position:

2. In apparatus for producing liquid pres-
sure for operating a hydraulic breaker for
use in a mine vein, the combination with a
hydraulic cylinder, of a reservoir, a pump to
supply liquid to said hydraulic cylinder from
sald reervoir, a plunger for displacing some
of the liquid 1n said cylinder, means for ex-
erting pressure on said plunger tending to

‘move the latter into.and along said cylinder,

a conduit to convey liquid from said hydrau-
Lic cylinder to the hydraulic breaker to oper-
ate the latter, and a valve to permit the flow
of liguid from said cylinder to said reservoir
to secure movement of said plunger along

said cylinder when said valve is in one. prede- -

termined position and to connect said cylin-

. der through said conduit to said breaker when

55

the valve is in another predetermined pori-
tion and while the said plunger is moving
along said cylinder. S

3. In apparatus for producing fluid pres-
sure, the combination with an air accumu-

lator comprising a cvlinder, of a piston posi-
A ™ ? < .

tioned with said cylinder, a piston rod con-
nected to said piston to move therewith, a
hydraulic cylinder having a central longi-

tudinal axis common with the central longi-~

‘tudinal axis of said first-named cvlinder, a

plunger connected to said piston rod to move
bodily therewith and extending into said hy-

. draulic cylinder to move. along the latter,

1,809,283

‘means for introducing air under compression

into said eylinder to act on said piston bo urge
the latter to move said plunger into and along
said hydraulic cylinder, and means controlled
by the pressure in said cylinder for automati-
cally stopping said air intreducing means.
- 4. In apparatus for producing fluid pres-
sure, the combination with a hydraulic cylin-
dery of a plunger for displacing some of the
thaid in saick hydranlic eylinder, a pump for
replacing said displaced fluid when said
plunger is retracted, means for automatically
operating said pump when said plunger is in
2 predetermined position, and an air. cylin-
der for forcing said plunger into said hy-
draulic eylinder. o -
5. In apparatus for producing fivid pres-
sure, the combination with an air acenmu-
lator, of automatic means controlted by pres-
giare in said accumulgtor to stop apd restart
the same, & pump to supply compressed air
theretoy a piston within said gecumnlator,
piton rod secured to said pistex to move
therewith, a hydraulic eylinder, a plunger
extending into and mevable along said Ty~
draulic cylinder, said plunger being eonnect-

ed to said pisten rod to move bodity there-

with and having & central longitudinal axis
common with the -central longitudinal axis
of said piston rod and of said hydraulic eyl-
inder, means for conducting Hquid from said
biydraulic eylinder, and means for supplying
hquid to sard kydraulic eylinder. :

6. In apparatus for producing fuid pres-
sure, the combination with an air aceumula-
tor comprising a cykinder, of a pump to sup-
ply compressed air to said aceumulator, a pis-
tonr for mevement in said cylinder, an aux-
iliary cylinder connected to ‘said first-named
eylinder, and mechanism: connected to said
auxiliary eylinder for starting the operation
of said pump when the air pressure in said
first-named eylinder drops to a predeter-
mined amount and to discontinue the oper-
ation of said pump when the air pressure in
said first-named cylinider reaches a prede-
termined amount. ' ‘

7. In an apparatus for prodicing fluid
pressure, the combination with a fluid pres-
sure reservoir, of a hydraulic cylinder, a
plunger for displacing seme of the Hquid
within said hydraulic cylinder, a pump con-
nected to said hydraulic cylinder and op-
erable to refill said hydraukic cylinder when
said plunger is partially withdrawn there-
from, and means controlled by said plunger
for operating said pump. o

8. In apparatus for ,prOdL1éing fuid pres-

sure, the combination with an air accumuls-
tor comprising a cylinder, of a hydraulic cyl-
inder out of eommunication with said firgt-
named eylinder and spaced therefrom and
having its axis in alinement with the axis
of said accumulator cylinder, a piston in
said secumwlator cylinder, and a.plunger ex-
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tending into said hydraulic cylinder, the lat-
ter being connected to said piston to move
bodily therewith when the came moves along
said accumulator cylinder. SRR

9. In apparatus for producing fluid pres-
sure, the combination with an air accumula-
tor, of a hydraulic cylinder out of communi-

cation with said air accumulator, a plunger

extending into said hydraulic cylinder, and
a piston rod coupled between sald piston and
said plunger to cause the latter to partake of
the movements of the piston aleng said ac-
cumulator. sl ST

10. In apparatus for producing fluid pres-
sure, the combination with an air-accumula-
tor, of a piston within said accumulator, a
hydraulic” cylinder positioned. apart from
said accumulator and out of communication

_ therewith but having a central longitudinal

20

o
3

30

axis common with the central longitudinal
axis of said accumulator, a plunger compris-

ing-an extended piston rod positioned for

movement into said hydraulic cylinder, and
a spring within said air accumulator for
withdrawing said plunger from within said
hydraulic cylinder. L .

11. In apparatus for producing fluid pres-
sure, the combination with a hydraulic cylin-
der, of a plunger positioned for longitudinal
movement within said hydraulic cylinder, an
air accumulating means comprising a cylin-
der and a piston for the same for opérating
said plunger; a reservoir, a conduit to convey

fluid from said hydraulic cylinder.to said

40

45

50

reservoir, a pump for pumping fluid from

said reservoir to said hydraulic cylinder; and
a manually operated valve disposed in said
conduit for controlling the flow of the liquid
from said hydraulic cylinder and ‘to -said
reservoir. o~ : :

12. In apparatus for producing

of means comprising a pump for maintaining
a.constant moderate pressure in said-accumu-
lator, a hydraulic eylinder, a plunger for said

hydraulic eylinder connected to said accumu--
lator for producing sudden increased. pres-

sure and impact, and a valve for controlling
the freqiiency of such- impacts; and-auto-
matic means:for controlling said pump. - .

18. The combination with mechanism for
producing fluid pressure, of an air:aceumu-

~lator, a.pump for-supplying compressed air:
b g1 EN 5 8

ot
o

60

to-said accumulator; an auxiliary cylinder:

 having a spring opposed: piston operable by

the pressure within said accumulator for con-
trolling said pump, and means motivated by
said air accumulator for producing.a plu-.
rality of successive impulses. R
14, In
sure, the combination ‘with an-extended pis-
ton rod having a. plinger-secured at one end
thereof and a pistonsecured at the other; of a

hydraulic.cylinder positioned to receive said-

plunger, an adjustable stop positioned onsaid

‘tor, of an electrically driven pump for sup-

7 fluid pres-.
sure, the combination with. an accumulator
b] A b)

apparatus for producing fluid pres- .

7

piston rod near the piston end of the same, a.-

‘stop positioned on said -piston rod near the

plunger end of “the same, an -electrically

- driven pump for supplying fluid to said

hydraulic cylinder, and a pivotally mounted
lever extending into the path of both of said
stops for controlling said electrically driven
pump.. ‘ U

(R

15, ,Ihhpparatus for producing fluid pres-

sure, the combination with an air accumula-

75

plying fluid pressure to said accumulator, an

auxiliary fluid pressure cylinder in communi-
cation with said accumulator and having a
spring opposed piston therein; and an elec-

tric switch connected to said piston to open

the switch and stop. the electrically driven

80

pump when the pressure in the accumulator- .
reaches a predetermined amount, the said .

spring moving the piston in the opposite di-
rection to effect closure of said switch and

duced to a prédetermined amount. ‘
16. In apparatus for producing fluid pres-

of a hydraulic eylinder, a plunger positioned
to be moved into said hydraulic cylinder, a

“piston equipped air accumulator for forcing
said plunger into said-hydraulic cylinder, a.-

conduit communicating with said hydraulic-
cylinder for conveying fluid under pressure

to expandable mechanism, and a valve insaid

conduit for controlling at will the flow of
said fluid pressure medium.to said reservoir
or to said expandable mechanism. AT
17: In apparatus for producing fluid pres-
sure, the combination with an air operated

plunger, of a hydraulic cylinder ‘positioned
%0 receive said plunger, a conduit communi-.

cating with said hydraulic cylinder, and a

the starting of said electrically driven pump-
“when the pressure in said accumulator 1s re-

%

“sure, the combination with a fluid reservoir,.

100

105

manually operated valve disposed within said

-conduit for controlling the passage of fluid

therethrough ‘and ‘for controlling the move-
ment: of said plunger into said : cylinder,
and means dependent: upon the position of

thereof. , Sl e :
- 18. In apparatus for producing fluid pres-

- sure,. the combination with a hydraulic. cyl-

inder having an inlet and an outlet thereto,

-of an electrically operated pump for supply-

110

said plunger to secure automatic retraction - -

115

ing fluid to said hydraulic cylinder through °

said inlet, a conduit communicating with said

means for cansing a sudden increase of pres--
sure in said conduit and in said expandable
means, and a valve disposed in said conduit
for controlling the impulses created by said
suddenincrease in pressure. . oo T o
19, In apparatus for producing fluid ‘pres-

‘hydraulic cylinder through said outlet, ex- 120
‘pandable means. operatively secured to said

‘conduit- apart from said hydraulic eylinder, |

125

sure, the combination with an:accumulator

cylinder, of means for introducing fluid under !

30
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pressure therein, a piston in said cylinder, a

hydraulic eylinder, a plunger extending into
bl A S te)

said hydraulic cylinder, means connecting
said piston and plunger to impart to the lat-
3 ter the reciprocating movements of said pis-
ton in said accumulator cylinder, & reservoir
for receiving liquid direct from said hydrau-
lic cylinder, a pump for pumping liquid from
satd cylinder to said hydraulic reservoir, and
9 means for controlling the flow of liguid un-
der pressure from said hydraulie cylinder to
said reservoir and to a hydraulic breaker and
the return of such liquid from said hydraulic
breaker to said reservoir. -

15 20. In apparatus for producing hydraulic
pressures, the combination with a hydraulic
cylinder having an outlet, of a fluid pressure
accumulator comprising a fluid pressure cyl-
inder having a piston movable therein, auto-

20 matic means for controlling the pressure in
said accumulator, a plunger extending into
said hydranlic cylinder and connected to said
piston to move bodily with the latter, and
valve mechanism for controlling the flow of

25 liquid from said hydraulic cylinder and the

- movement of the plunger therein by the pres-
sure in said accumulator exerted on said pis-
ton. o o :

21. In apparatus for producing fluid pres-

80 sure to operate a hydraulic breaker, the com-
bination with a hydraulic cylinder, of a con-
duit for conducting liquid pressure from said
hydraulic cylinder to the hydraulic breaker,
a fluid pressure operated’ piston, automatic

38 means for controlling the fluid pressure ex-
erted on said piston, a plunger connected to
said piston to move bodily therewith and ex-
tending into said hydraulic cylinder to dis-
place some of the liquid pressure medium

40 therein, and means disposed in-said conduit
for controlling the flow of the liquid pressure

" medium through said hydraulic cylinder to
said hydraulic breaker and the movement of
satd plunger into said hydraulic eylinder by

45 the fluid pressure exerted on said piston.

22. In fluid pressure apparatus adapted to
be comnected to a hydraulie breaker for use

in a mine vein, the combination with a fluid”

pressure accumulator,- of sutomatic' mecha-
50 n sm for operating and eontrolling said ae-
cumulator and the pressure from the medium

therein, a veservoir, means for contrelling the-
eonnectron of the accumulstorto the breaker

_and the connection of the breaker to said
8 reservoir, and means for operating the ac-
cumulator to exert pressure on the operating
medium . thereln to effect operation of the
breaker when connected to the latter and
restoration of the breaker when connected to

80 said reservoir. S , :
-23. In. fluid pressure apparatus adapted

to be connected to a hydraulic breaker for
_use in a mine vein, the combination with a
hydraulic accmnuiator, of a reservoir, a valve

% connecting the operating medinm to said

breaker from said accumulator to effect op-
eraticn of the breaker and for connecting
the breaker to said reservoir to effect restora-
tion of the breaker, and automatic means for
operating the accumulator to restore pressure
in the operating medium therein.

24. In fluid pressure apparatus adapted to
be conneeted to a hydrostatic breaker for use
in a mine vein, the combination with an accu-
mulator having a- fluld pressure medium
adapted to be connected to the breaker to
operate the same, of antomatic mechanism
for operating and controliing said accumu-
later and the pressure from the medium
therein, and a single valve for controlling
the supply of fluid pressure medium from
said accumulator to the breaker and back
from the latter.

25. In an aceumulator for fluid pressure
breakers, the combination with a hydraulic
cvlinder, of a plunger therein, a source of
hauid supply, a pump conneeted between said
source of liquid supply and said eylinder, au-
tomatic means controiled by the position of
the planger for intermittently operating said
pump, a valve for controlling the flow of
pressure medinm from said cylinder to a
breaker for use in a mine vein and also for
controlling the flow of pressure medium back
from said breaker. te said source of lquid
supply.

26. In an aceumulator for fluid pressure
breakers, the combination with fluid pressure

70

-y
&

80

85

90

producing apparvatus comprising a pump, of -

pneumatf} mechanism connectsd thereto,
means comprising an additional pump for
operating said pneumatic mechanism, and
means for controlling said pumps to effect
intermittent operation thereof respectively.

27. In fluid pressure apparatus for break-
ers, the combination with a hydraulie pres-
sure preducing device adapted to be con-
nected to a breaker and comprising a hy-
draulic cylinder with a plunger movable
therein, of 2 pneumatic pressure device con-
nected to said plunger for accumulator pur-

-poses, automatic mechanism controlled by

the pressure in said pneumatic pressure de-
vice for intermittently pumping fluid into
said device, and automatic mechanism con-
trolledt by the position of the said plunger
relative to said cylinder for intermittently
pumping liquid inte said cylinder to move the
plunger along the cylinder against the pres-
sure in said pneumatic device.

28. In apparatus for producing hydraulic

“pressure -in hydraulic breakers for use in

kerfs in coal veins, the combination with a
fluid pressure cylinder, of & plunger for dis-
placing'some of the fluid in said fluid pressure

-cylinder, a pump for replacing displaced

fluid when sald plunger is operated or when
the hydraulic brealter is operated, fluid pres-
sure mechanism for forcing said plunger
along said cylinder, means dependent upen:

100

105
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the position of said plunger for controlling
said pump, and a manually operated valve
for controlling the flow of fluid from the
said cylinder to the hydraulic breaker.

29. In apparatus for producing fluid pres-
sure, the combination with a fluid pressure ac-
cumulator comprising a cylinder; of a pump
for supplying fluid under pressure to said ac-

said cylinder, means for operating said pump
when the fluid pressure in'said cylinder falls
to a predetermined amount, an- auxiliary
cylinder connected to said accumulator eylin-
der, and means connected to effect the auxil-

iary cylinder to effect the discontinuance of

the operation of said pump when the pres-

- sure in said cylinder is raised to. a predeter-

.20

St 25

mined amount. G
30. In apparatus for producing fluid pres-
sure, the combination with a hydraulic cylin-

der, of a plunger for displacing fluid in gaid -
. cylinder, a pump to refill said cylinder when:

said plunger is partially withdrawn there-
from, and mechanism operated at the limits of

movement of said plunger for controlling

the operation of said pump to stop the same

"~ when the plunger-is withdrawn from the

30

5138

... 40

-said operating medium to cause said plunger -
to-exert a sudden-increased pressure and im--
pact on the operating medium extending to"
‘said breaker, and automatic means controlled

45

cylinder a predetermined amount and to re- -

start the same when the plunger moves into

~the cylinder a predetermined distance.

31. In apparatus for producing fluid pres-
sure, the combination with a hydraulic cylin-
der adapted to contain an operating medium
connected to a hydraulic-breaker for use in
a mine vein, of a plunger extending into and
movable along said cylinder, means for-ex-

erting and maintaining a moderate pressure
on said plunger to move the same along:said -
cylinder to force the said-operating medium*

to said breaker, mechanism for controlling

by the position -of said plunger for restoring

" hydraulic pressure in said cylinder.

$id 50

32. In apparatus for producing fluid pres'-'
sure, the combination with a fluid pressure
cylinder, of a plunger therein, means for

moving said plunger into and along said

’ 55

.60

pressure to.said cylinder, and mechanism -
actuated by the plunger reaching a predeter- .-
mined position in said cylinder to effect the -

operation of said pump to supply fluid pres-

“sure to said.cylinder and force the said
plunger the predetermined  distance :from

said cylinder.
33. In fluid

. operate hydrostatic breakers for use in .a

- mine vein, the combination of a hydrostatic.

)

ram adapted to be connected to siich - break-

ers, and means for securing movement of said -
hydrostatic ram while .disconnected. hydro- -

‘with a hammer blow.: .. "~ S :
84, In fluid pressure apparatus adapted to
be connected to a hydraulic breaker for nse:

pressufe aiopatatué éda]é)»te;d’to

9

,st-atic‘:all‘yb from a breaker and then its con- -

nection to such breaker to operate the latter

in a mine vein, the combination. with a hy-

‘draulic- ram’ comprising a cylinder with:a
. plunger movable therein, of a reservoir,a con- -
duit connecting said c¢ylinder tosaid reser-:

voir, means for pumping liquid from. said:

reservoir to said cylinder, means for exerting

70

7’5>

pressure on said plunger to move the same -

into. and along said cylinder; and a, con-

trolling valve for first directing liquid from
said cylinder through said conduit to -said

reservoir to effect movement of said ram and

80

then connecting said cylinder to a breaker to-.

cylinder to the breaker.:

“85. In apparatus f01*;,proauéi11g; ﬁuld .'pl"e,s-; .

effect a hammer blow of the liquid from the °

85

sure, the combination with a hydraulic cylin- -

der, of a plunger positioned for longitudinal
“movement within said hydraulic cylinder, an

air accumulating means comprising a cylin- -

der and a piston for operating said plunger;.

automatic means for intermittently restoring

90

the fluid pressure in said air accumulating -

means, a Teservoir, a conduit to convey fluid

from said cylinder to the hydraulic breaker to.
be operated, a pump for pumping liquid from:.

said reservoir to said hydraulic cylinder, and

- a manually operated. valve disposed in said

95

conduit for controlling the flow of liquid from . -
said hydraulic cylinder to the conduit lead- -

"ing to the breaker.

100

36. In fluid pressure .apparafus_éda,idféd to

be connected to a hydraulic breaker for use in
a mine vein, the combination with a hydraulic
ram comprising a cylinder with a plunger

movable therein, of a. reservoir, a . conduit:
‘adapted to be connected between said -cylin-
der and the hydraulic breaker to be operated,

means for pumping liquid fromsaid reservoir

to.said cylinder, means for exerting pressure -
on said plunger to move the same into .and:

along said cylinder, means for intermittently

also for connecting said conduit to said reser-

. “ - ong. - yoir-to connect the hydraulic breaker;thereto. .
‘cylinder, a pump for supplying fluid:under- :

105

“restoring ‘such pressure and a controlling S
“yalve for connecting said cylinder through -
-said conduit to the hydraulic breaker:and -
‘115

.-87. In fluid pressure apparatus adapted:to
be connected to a- hydrostatic breaker for use -

in a mine vein, the combination with an ac-
cumulator “having fluid - pressure . medium -1
-adapted to be-connected to the ‘breaker to -
-operate the:same, automatic mechanism’ for

operating and controlling said, accumulator

and the pressure from.the medium therein,
and valve mechanism for controlling the sup-

120

ply of fluid pressure medium from, said ac-~ "
cumulator to the breaker and back: from the

latter..

88. In appai‘at-us' for prdduéing., hqmd B
pressure for operating a hydraulic breaker:

1150 P
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~ for use in & mine vein, the combination with a

“pressure from ﬁ;e medium therein, a conduit

+-10

15

fluid reservoir, of a hydraulic cylinder, & pis-
ton equipped air accumulator, a plunger po-
sitioned to be moved into said hydraulic cylin-
der by said piston equipped air accumulator
for forcing said plunger into said-hydraulic
cylinder, automatic mechanism for operating
and -controlling said accumulator and the

communicating with said hydraulic cylinder

for conveying flnid under pressure to an ex-

pansible hydraulic breaker, and valve mecha-

‘nism-in said conduit for controlling the flow

of said fluid pressure medium to such hy-
draulic breaker and back from the same to
said reservoir. -

39. In apparatus for producing fluid pres-

‘ sure to operate a'hydraulic breaker, the com-
3

20

28

bination with a hydraulic cylinder adapted to
be connected to a hydraulic breaker, of a
plunger extending into.and movable along
said hydraudic cylinder; a fluid pressure ac-

‘cumulator comprising a cylinder with a pis-

ton therein connected to said plunger to move
bodily therewith; means for maintaining uni-

~form pressure in the accumulator cylinder,
~-said piston connected to'said plunger impart-
“ing the pressure in said accumulator cylin-

- 30

der to said plunger tending to move the latter
along said first-named cylinder, and means

“for controlling the- flow of the pressure

medium from said first-named cylinder to the

hydraulic breaker to secure sudden impact-of
“the latter by movement of the plunger along

“i38

said first-named cylinder due to the pressure

~in said accumulator cylinder. = - :

40." In apparatus for producing fluid pres--

sure, the combination with a hydraulic eylin-

~ der, of a reservoir, a pump to supply fluid to

<40

<40

fui

said hydraulic cylinder, a conduit to convey
fluid ‘from said hydraulic cylinder, and a
valve connected to said conduit and also to
said reservoir for controlling the flow of fluid
through said conduit when said valve is in
one (Pred'etermined position,to prevent flow of

“-another position, and-to-cause fluid in said

~-conduit to flow into said reservoir when said

58

valve is in a third position. =~ e
41. In fluid pressure apparatus for hydrau-

li¢ breakers, the combination with a seuice of
b

fluid pressure supply, of a hydraulicram com-

prising a -cylinder with d plunger therein,

‘méans for operating said ram, a conduit for

connieeting said ram to a hydraulic breaker,

-and a valve for directing flow of liquid from
“sald cylinder to secure movement of said
~plunger when said valve is in one position

b and to connect said cylinder through said

conduit to' the hydraulic breaker when said

“valve isin another position to produce a ham-
“'mer blow in the hydraulic breaker.

- 68

42. In fluid pressure apparatus, the combi-
nation with a hydraulic accumulator adapted

to be connected to a hydravlic breaker for

from said hydraulic eylinder when in-

“while. the

©1,809,283

use in a mine vein, of a source of fluid pres-
sure supply comprising a rveservolr, means
for-operating said hydraulic breaker includ-
ing furnishing liquid under pressure and con-
veying the liquid under pressure to the hy-
draulic breaker, and valve mechanism con-
nected between the hydraulie breaker and the
accumulator and also between the hydraulic
breaker and the source of supply for connect-
ing the accumulator first to said reservoir
and then to the hydraulic breaker to effect
operation thereof and for connecting the hy-
draulic breaker to said reservoir to effect
restoration of said hydraulic breaker. .

43. In apparatus for producing pressure,
the combination with a cylinder adapted tore-
ceive compressed-air, of a piston in said cylin-
der,a hydraulic cylinder, a plungerextending
into sald hydraulic cylinder and connected
to move bodily with said piston, and means
for automatically returning the piston and
the plunger when the pressure in said first-
named cylinder is reduced.

44, In fluid pressure apparatus adapted to
be connected to a hydraulic breaker for use
in a mine vein, the combination with a pump,
of means for operating said pump, accumula-
tor mechanism, means for automatically regu-
lating said-accumulator mechanism, connec-
tions between said pump and the hydraulic
breaker to be operated in a closed circulating
system; and means associated with the ac-

“cumulator mechanism for exerting a sudden

impulse through'said connections to effect a
sudden operation of the hydraulic breaker,
followed by restoration of the hydraulic
breaker while the pressure medium is main-
tained in said circulating system.

45. In fluid pressure apparatus adapted to
be connected to: a hydraulic breaker. for use
in aminé vein, the combination with a.source
.of liquid pressure supply, of connections be-
tween the same and the hydraulic breaker to
be operated, means for confining the liquid
pressure medium to said source of liquid pres-
sure supply -and said connections and said
‘hydraulic breaker to prevent escape of the
pressure medium, and means for controlling
said connections to effect operation of the hy-.
draulic breaker and the restoration thereof-
pressure medium is” confined as
aforesaid. - : o ,

“46. In fluid pressure apparatus adapted to
be:connected’ to & hydraulic breaker for use
in a mine veéin; the cembination with a reser:
voir to serve as a source of fluid pressure sup-
ply, of accumulator mechanism, connections

‘between said accumulator mechanism and the

hydraulic breaker-for-directing the pressure
medium to the latter withoit permitting its-
escape; a valve for controlling the connection
between said accumulator mechanism and said:
hydraulic breaker to effect sudden operations
of the latter; and a conduit controlled by said
valve for-connecting the hydraulic breaker to-
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said reservoir to effect restoration of the hy-
draulic breaker and return of the pressure
medium to said reservoir. .

47. Tn fluid pressure apparatus adapted
to operate hydraulic breakers for use in a
mine vein, the combination with a reservoir
for the pressure medium, of a hydraulic ram
comprising a cylinder with a plunger mov-
able therein, means for exerting pressure on
said plunger tending to move the same far-
ther into said cylinder, automatic means for
regulating such pressure-exerting means, a

pump for pumping the pressure medium

from said reservoir into said cylinder, a
conduit connected between said cylinder and
the hydraulic breaker, a valve for controlling
the flow of the pressure medium from said
cylinder through said conduit to said hy-
draulic breaker, and another conduit con-
trolled by said valve for directing the pres-
sure medium from said hydraulic breaker to-
ward said reservoir when said hydraulic
breaker is restored to initial position.

48. The combination with' kerf-cutting
mechanism, of a hydraulic breaking device
movable into the kerf produced by said kerf-
cutting mechanism, a hydraulic ram con-
nected to said hydraulic breaking device,
and means for securing movement of said hy-
draulic ram and then its connection to said
breaking device to operate the latter with a
hammer blow. ,

49. The combination with a flat hydraulic
breaking device adapted to enter a flat kerf
in-a mine wall, of a hydraulic ram connected
to said hydraulic breaking device, and a

* valve for controlling said ram to. secure an
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initial free movement thereof while cut off
from said breaking device and then connect-
ing the ram to the latter to secure the opera-
tion thereof with a hammer blow. ‘
50. The combination with a flat breaking
device adapted to be inserted into a flat kerf
in a mine wall, of means. for operating said
flat breaking device by expanding the same
against the flat walls of the kerf, a pressure
accumulator comprising' a hydraulic ram

‘connected to said operating means, and mech-

anism for controlling said operating means
to secure movement of said ram before con- -
nection to said breaking device.

51. The combination with a hydraulic
breaking device adapted to be inserted into
an incision in a mine wall, of fluid pressure
mechanism comprising a pump and a pres-
sure cylinder connected to said hydraulic
breaking device, a supply tank, an accumula-
tor comprising a hydraulic ram in said cyl-
inder, and a valve for controlling the flow
from said cylinder to said breaking device
and from said cylinder to said tank and from

- said breaking device to said tank.
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592. The combination with a kerf-cutter
adapted to form a kerf in a mine wall, of hy-
drostatically actuated means carried by said

288 11

kerf-cutter to exert pressure to dislodge the
coal, hydraulic pressure mechanism compris-
ing a pressure cylinder connected to said dis-
lodging means, a supply tank, a valve for con-
trolling the flow of liquid from said pressure
cylinder to said dislodging means and from
the latter to said tank and from said cylinder
to said tank, a plunger movable into said cyl-
inder, and ‘means for moving said plunger
into said cylinder as the liquid therein flows
into said tank, said plunger being adapted
to exert a hammer blow. on said pressure-
exerting means when said cylinder is connect-
ed to said dislodging means while said plung-
er is moving into said cylinder. v

Signed at New York city, in the county of
New York and State of New York, this 26
day of ‘December, 1924.

OLIVE EUGENIE MORGAN,

Executriv of the Estate of Edmund C. Mor-

gan, Deceased. '
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