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The present invention relates to plows usefui, for ex-
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ample, in the mining of minerals such as hard coal.

More particularly, the invention relates to plows such
as are used in the mining of mineral values with long
face mining planers such as is described in Patent
2,691,514, issued October 12, 1954, to the assignee of
Wilhelm Lobbe.

1t is known to activate plows of the type to which the:
invention particularly relates with vibration imparting de-
vices. - According to the known _procedure, the plow
which is pulled in the ciistomary manner along the coal
face is at the sami¢ time vibrated in its-longitudinal di-
rection so that it alternately lifts itself away from the coal
face in opposition to the advancing force and then strikes
the working face. Sich an activated plow has become
knowr as a “rapid getter.” It is suitable in particular
for the mining of very hard coal which is otherwise ob-
tained omly with the use of explosives.

A primary object of the present invention is to provide
a vibrated plow which gives improved performance over
that of heretofore known plows. ‘

This and other objects are attained according to the
invention in the manner described hereinafter with ref-
erence to the accompanying drawings. In the drawings:

FIG. 1 is a plan view of a plow according to the in-
vention and employed in combination with a conveyor;

FIG. 2 is a cross-section taken aleng line 22 in FIG. 1;

FIG. 3 i$ an elevation view of the plow device shown
in FIG. 1, a portion of the device being broken away in
order to better disclose the structure;

FIG. 4 is a plan view on an enlarged scale of a por-
tion of the device shéwn in FIG. 1, and again a portion
of the structure is broken away in order to better dis-
close the construction of the device; and S

FIG. 5 is a plan view of a plowing tool and support-
ing stiucture therefor, which is suitable for use in com-
bination with the device of the invention. :

The invention provides a mining. tool comprising a
plow assembly 6 and advancing means for advancing the
plow assembly along a path. The advancing means can
be 2 chain 15 secured to each end of the plow assembly
6 and operatively engaged with a drive means (not
shown) suitable to advance the plow assembly longitu-
dinally of the chain 15.

The plow assembly includes a base member, a working
tool, such as the working tools or plow cutting tools 18,
for engaging and plowing material, and a vibration gen-
erating means for vibrating the working tool in the di-
rection of the path along which the assembly moves.
The vibration generating means is secured to the work-
ing tool, and is movably secured to. the base member
so that it can move in respect thereto in the direction
of the path traversed by the plow assembly in response
to the movement of the chain.

A distinctive feature of the mining tool of the inven-
tion is the mounting of the vibration generating means
so that it is movable with respect to the base member,
In a preferred embodiment of the invention, this mount-
ing is by way of precompressed springs which are dis-
posed with their axis extending in the direction of the
path traversed by the assembly, and are positioned be-
tween the vibration generating means and the base mem-
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ber. The working tool can be fixably secured to the vi-
bration generator.

Desirably, the advancing means is joined to the plow
assembly 6 by springs 15 so that tramsfer -of vibration
from the vibration generator to the advancing means is
inhibited.

. Referring now to the details of the drawings, the min-
ing tool of the invention is shown in the drawings in
combination with a long face mining planer such as is
déscribed in the aforeméntioned Patent 2,691,514, The
mining planer is disclosed with its conveyor 19 parailel
to and adjacent. the mine working face 7. Disposed on
the working face side of the conveyor 16 is the plow as-
semibly 6 which is connected at its ends through springs
16 with chain 15. The chain is operatively connected
with drive means (not shown) suitable to- move the plow
assembly longitudinally of the conveyor so that thé plow
working tools engage the mine working face loosening
and tearing material therefrom. Thus, the working tool
is arranged for working in the direction of the path along
which the tool is moved by the chain' 15.

The plow assembly 6 comprises a housing or bage
member 12, a vibrating device in the form of pneumatic
inertia engine 17 and the plow tips or working tools 18.
A3 can be best seén in FIG. 5, the working tools 1§ are
mounted on a support formed by the assembly bar 28, a
lower plate 29, upper plate 31, and end plate 38. The
end plate 30 is fixedly secured to the engine 17 by bolt-
ing 26, and the resulting assembly of the engine and
working tools is mounted on springs precompressed and
positioned longitudinally of the path traversed by the
plow assembly and between the engine-working tool as-

. sembly and the base member 12. Brackets 9 extend -
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outwardly from the base member 12 and receive the
springs in a bolting relationship. The brackets are bolted
to the working tool support end plate 30 to assure proper
positioning of the spring.

As ‘can be best seen in FIG. 3, where the front plate
11 of the housing 12 is removed in order to better set
forth the construction of the mining tool, the engine-
working tool assembly via lower plates 28 is supported on
and slidably engages the bottom plate 32 of the housing
12. The slidable mounting and the spring mounting of
the engine-working tool assembly on the base member
render the working tool longitudinally movable in the di-
tection of the working path in response to vibration of
the engine and permit the improved results characteristic
of the invention. Co

The plow assembly is provided with piping for the
pneumatic inertia engine including air intake piping 23,
shut off valve 22, and quick disconnects 21 -which are
provided for connecting a flexible hose 2. The flexible
hose 20 is from the compressed gas source, and can be
connected on either side of the plow assembly depend-
ing upon convenience. In a preferred embodiment of
the invention the housing 12 extends longitudinally of
the engine 17 and closely fits about the engine. With
such construction, the gas discharge 24 of the engine 17
can preferably be arranged to discharge exhaust gas from
the engine into the housing. This gas will contain some
lubricant, and due to its depesition within the housing,
lubrication will be provided for the slidably engaging
surfaces of the housing and the working tool engine as-
sembly. Moreover, discharging exhaust gas in this man-
ner will cause a current of gas from the neighborhood
of the engine to without the plow assembly and this will
tend to prevent infiltration of small size material which
might interfere with operation of the mining tool.

The pneumatic inertia engine may be of conventional
construction including for example a double acting cyl-
inder apparatus having a freely moving double piston
disposed therewithin. By suitable control means, such
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as an auxiliary double acting control piston slide simi-
larly disposed within a control cylinder housing, intake
air may be alternately directed via one side of the con-
trol piston slide to one side of the main piston and via
the other side of the control piston slide to the other
side of the main piston. As a result, the main piston
will be air driven back and forth within the main cyl-
inder causing the desired vibration to be translated
through the cylinder housing to the directly connected
working tools 18.

The interconnection between the plow assembly 6 and
the conveyor 10 whereby transverse movement of the
plow assembly is inhibited and positioning of the plow
is maintained is generally similar to that described in
the aforementioned Patent 2,691,514, Thus, as can be
seen in FIG. 2, a base plate 14 attached to the lower
portion of housing 12 is provided for assisting in posi-
tioning of the plow assembly, a base plate 14 gliding
under conveyor 10 to prevent uplifting of plow assem-
bly 6 from its normal position. Also, as can be seen in
FIG. 2, a planer or plow guide tube 13 is disposed along
the mining tool intermediately conveyor 10 and the
housing 12, tube 13 being connected for instance to con-
veyor 10. Desirably, as is seen in FIG. 2, the housing
is formed with a recess so that it fits closely about the
planer or plow tube 13 and the adjacent side of the con-
veyor 10 and conveniently permits sliding of the hous-
ing along the tube to take place with ease.

Thus, as can be seen from the drawing taken with the
above description thereof, the invention provides a mining
tool suitable for vibrating working tools, arranged for
travel in the direction of the working path, i.e. back and
forth in line with the direction in which the work tools
are advanced. Due to the slidably mounting and also
the spring mounting of the working tools and vibrating
means, this vibration is attained without vibrating sub-
stantially the entire plow assembly. Moreover, such vi-
bration as is transferred from the working tool vibrator
assembly to the entire plow assembly is to a consider-
able measure taken up by the springs 16 which intercon-
nect the plow assembly with the .chain 15, so that vi-
bration of the working tools is effected without substan-
tially transmitting the vibration to the chain 15. .

The precompressed springs 19 are preferably selected
so that the vibration is substantially restricted to the work-
ing tool-engine assembly and is not transmitted to any
considerable extent to the entire plow assembly. For
this purpose, guide pins 25 are fixedly positioned onto
the end walls of the engine housing, their free ends be-
ing slidably received within bearing apertures of brackets
9 and being retained against disengagement at their outer-
most limit by suitable flange means. Springs 19 are
disposed over guide pins 25 in precompressed condition
between the adjacent corresponding walls of bracket 9
and engine 17. Thus, under spring compression caused
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by engine vibration, guide pins slide into bracket 9 via
said apertures, their return movement being effected by
compression force of the springs 19. As a consequence,
the vibrating motion is substantially absorbed by springs
19 so that it does not pass onto base member 12. Guide
pins 25 prevent radial displacement of springs 19 as well
as displacement of the engine 17 and the working tools
18 out of their desired longitudinal path of travel.

I claim:

1. A mining tool comprising a plow assembly adapted
to be advanced along a path for extraction of minerals
adjacent said path, said assembly comprising a housing,
a working tool for working in the direction of said path,

" support means for supporting the working tool slidably

15,

20

25

30

35

40

45

50

65

mounted within said housing, and a pneumatic inertia
engine for vibrating the working tool in the direction of
said path disposed within said housing and fixedly con-
nected to said working tool, said engine having its gas
discharge positioned in said housing.

2. A mining tool according to claim 1 in which said
pneumatic inertia engine is of the type discharging lu-
bricant in its gas discharge and in which the gas dis-
charge of the engine is positioned in said housing to lu-
bricate the sliding of said support means.

3. A mining tool according to claim 1 in which said
support means is resiliently connected to said housing.

4, A mining tool according to claim 3 in which said
support means includes a guide pin fixedly secured to
said pneumatic inertia engine and slidably secured to said
housing, said guide pin having disposed therealong spring
means capable of being compressed by movement of said
pneumatic inertia engine and working tool with respect
to said housing.

5. A mining tool according to claim 4 in which said
pneumatic inertia engine is positioned with its axis ex-
tending in the direction of said path and in which said
housing surrounds said inertia engine along its intermedi-
ate portion and being provided with a guide pin and
spring means at each of its opposed end portions.
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