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(54) IMPROVEMENTS IN MINERAL WINNING MACHINES

(71) ~ We, GEWERKSCHAFT
EISENHUTTE WESTFALIA, a body
corporate organised and existing under the
laws of the Federal Republic of Germany,
of 4670 Lunen, Federal Republic of
Germany, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which it is

to be performed, to be particularly
described in and by the following
statement:—

The present invention relates to a mineral
winning machine and particularly, but not
solely, to coal ploughs.

It is known to construct a coal plough
with adjustable tool carriers or holders and
various designs have been employed in the
art,

The adjustment of the carriers may
involve a pivoting action effected by the
engagement of the coal face or effected by
adjusting devices mounted on the plough
structure itself. It is also known to supply
water to spray nozzles on a coal plough to
suppress dust. For this purpose a trailing
hose accommodated in a trough carrier by a
longwall conveyor can be used to supply the
water. It has been proposed to utilize this
water supply to effect adjustment or other
operations of the plough — see for example
German patent specification 2254774.
However, the use of low pressure of the
water supply for the nozzles necessitates
unduly large control components. To
overcome this problem it has also been
proposed to provide the plough with a high-
pressure pump and drive motor but the
resulting  construction is subject to
corrosion problems and any fluctuation in
the low pressure water supply can adversely
affect the operation of the plough.

A general object of the present invention
is to provide an improved form of plough.

In accordance with the invention a
mineral winning machine or coal plough of
the type adapted to be moved back and
forth along a mineral or coal face has a body
with adjustable cutting tool carriers, means
supported by the body for effecting
adjustment of said carriers and a composite

flexible line for providing both motive

power for the adjusting means and
remotely-initiated control signals for
controlling the selective operation of the
adjusting means.

The adjusting means may comprise
hydraulically-operated devices, such as
piston and cylinder units, supplied with a
high pressure motive fluid via a pressure
conduit or duct of the flexible line. Control
valves responsive to the control signals,
which may be of hydraulic, pneumatic or
electric nature, can be provided on the body
to connect desired devices or units to the
motive pressure fluid. To reduce the
number of control valves required it is
useful to have a single common valve
controlling several devices or units from one
control line. Furthermore valves responsive
to different control pressure can be used.
Double-acting piston and cylinder units are
a preferred form of device for adjusting the
tool carriers although units with spring-
biased pistons can be used.

The flexible line preferably has a plurality
of control lines or conduits for the control
signals mounted in an assembly with the
high pressure conduit and enclosed in a
protective outer sheath. In known manner,
the flexible line can be trailed by the
machine and looped in a protective trough.

In one constructional embodiment of the
invention, described hereinafter, a low
pressure oil or oil/water emulsion is used to
provide the control signals while a high
pressure oil or oil/water emulsion provides
the motive power.

The machine or plough can be propelled
by an endless chain or by drive means
supported by its body. In this latter case the
drive means can also be supplied with
motive power from the flexible line. Water-
spraying nozzles supplied with water via the
flexible line can also be mounted to the
body.

In a coal plough made in accordance with
the invention all the setting operations can
be initiated by remote generation of control
signals. Thus, for example the floor cutters
can be set to control the cutting path of the
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plough, various tool carriers can be pivoted
to bring their cutters into operative or non-
operative positions and roof cutters can be
raised or lowered.

The invention may be understood more
readily and various other features of the
invention may become apparent from
consideration of the following description.

An embodiment of the invention will now
be described, by way of example only, with
reference to the accompanying drawings,
wherein:

Figure | is a diagrammatic end view of a
mine installation employing a mineral
winning machine made in accordance with
the invention;

Figure 2 is a diagrammatic elevation of
thed machine as seen from the mineral face;
an

Figure 3 is a cross-sectional view of the
composite hose line for the machine.

As shown in Figures 1 and 2, a mineral
winning machine in the form of a coal
plough 10 is guided in known manner
by guide means 11 located at the
coal-face side of a longwall scraper-chain
conveyor 12. In known manner, the plough
10 is moved back and forth along the guide
means 11 to strip coal from the coal face 13.
An endless chain running in guide channels
located inside shaped ramp plates of the
guide means 11 serves to slidably move the
plough along the guide means 1l. The
plough 10 itself has guides 14 extending into
the lower guide channel and drivably
coupled with the drive chain and these
guides 14 connect with skids 15 slidably
supported by extended foot plates of the
guide means 11.

The plough 10 has a main body 16 of arch
or portal configuration with end portions
engaging on the skids 15. The body 16 is
provided with various sets of cutting tools or
cutters supported by mounting pieces or

carriers.

As shown in Figure 2, the end portions of

the plough body 16 are equipped with floor

cutters supported by carriers, 17, 17'.
The carriers 17, 17' are adjustable
in the directions of arrows A to control
the cutting position of the plough.
The adjustment of the carriers 17, 17" is
effected by double-acting hydraulic piston
and cylinder units 18, 18'. The units 18, 18’
have their cylinders supported by the end
portions of the plough body 16 and their
piston rods coupled to the carriers 17, 17’
via cranked elbow levers 19, 19,

Above the carriers 17, 17' there are
carriers 20, 20’ provided with vertically
staggered cutters in echelon configuration.
The carriers 20, 20’ are adjustable about
inclined axes 21, 21’. The adjustment of the
carriers 20, 20’ is effected by double-acting
hydraulic piston and cylinder units 22, 22'.

The units 22, 22' have their cylinders
supported by the end portions of the plough
body 16 and their piston rods coupled to the
upper parts of the carriers 20, 20'.
Further carriers 23, 23’ are located at the
ends of the plough above the carriers 20,
20", These carriers 23, 23' support sets of
vertically arranged cutters and the carriers
23, 23’ are adjustable about vertical axes 24,
24’. The adjustment of the carriers 23, 23’ is

effected by double-acting hydraulic piston

and cylinder units 25, 25’. The units 25, 25’
have their cylinders supported by the end
portions of the plough body 16 and their
piston rods coupled to the lower parts of the
carriers 23, 23'.

At the central arch portion of the plough
body 16 there are carriers 26, 26’ provided
with vertically arranged cutters. The
carriers 26, 26’ are adjustable in the
directions of arrows B. This adjustment is
effected by double-acting hydraulic piston
and cylinder units 27, 27' arranged in
vertical orientation. The cutters pertaining
to the carriers 26, 26’ are supported by
holders 28, 28’ pivotable about axes 29, 29’
in relation to the carriers 26, 26’. The
holders 28, 28’ are adjustable about the axes
29, 29’ with double-acting hydraulic piston
and cylinder units 30, 30’, coupled between
the carriers 26, 26’ and their respective
holders 28, 28'.

As shown in Figure 1, the plough body 16
is connected to an arm or jib 31 extending
over the conveyor 12 and slidably engaging
on a guide rail 32 supported in an elevated
position by structures 33, 34 attached to the
conveyor goaf side wall. The jib 31 is
telescopic and can be extended or retracted
in length (arrows C) with the aid of a
double-acting hydraulic piston and cylinder
unit (not shown) conveniently mounted
therein. The adjustment of the length of the
jib 31 regulates the angular position of the
plough body 16. A trough or channel 35
mounted to the structure 33 accommodates
a flexible looped supply line 36. In known
manner the line 36 is lifted from the trough
35 in a progressive manner as the plough 10
proceeds along the guide means 11 in one
direction and is then laid back in the trough
35 in a loop as the plough 10 proceeds back
in the reverse direction. The line 36 is
guided by the jib 31 to the plough body 16
for operative connection with the units 18,

18', 22, 22', 25, 25, 27, 27’ and 30, 30’ and

the unit for operating the jib 31, and with
associated control valves (not shown).

The line 36 is connected to pressure fluid
supply means preferably located centrally of
the longwall working. 7

As shown in Figure 3, the line 36 is of
composite form with a flexible central duct
or conduit 37 around which is arranged a
plurality of further conduits

38. The,
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conduits 38, 37 are all covered with a
flexible outer sheath 39 which may be
formed from strip material wound around
the assembly, 38, 37 in helical manner. The
central conduit 37 is fed with high pressure
fluid preferably an oil/water emulsion
whereas the conduits 38 are fed with a lower
pressure fluid again preferably an oil/water
emulsion. The fluid supply means is
preferably constructionally united with
control means which selectively feeds low
pressure fluid to one or more of the conduits
38. These conduits 38 connect with control
valves which open or close connection
between the respective working chambers
of the various piston and cylinder units
mentioned above and the high pressure
fluid. In this way the adjustment to the
plough can be initiated and controlled
remotely. A return line or path for the
pressure fluid can be provided and a return
line leading to a reservoir can be
incorporated in the composite line 36 or

separate therefrom.

A single common control valve can serve
to control a pair of corresponding hydraulic
units. Thus, for example, the units 18, 18’ can
have their working chamber connected to a
control valve which has its supply switching
state changed by a low pressure signal
acting on a control or servo piston. In one
state the wvalve connects the working
chambers to the high pressure fluid supply
to extend one unit 18 and retract the other
18" while conversely in the other state the
unit 18 is retracted and the unit 18’
extended. The arrangement can be such that the
carriers and cutters at the front of the
plough 10 relative to its direction of
movement are all brought into an operative
position whereas the corresponding carriers
and cutters at the rear are all retracted and
held in a withdrawn inoperative position.

It is also possible to extend the control
system by making certain control valves
operate at different pressures and by using
one control conduit 38 to supply different
pressure signals to thereby actuate selected
valves.

The plough can also be provided with a
set of nozzles for dust suppression. Water
can be conveyed to these nozzies by way of
an additional conduit in the line 36. One or
more control valves activated by a further
control conduit or conduits 38 can be used
to initiate and halt the spraying action. The
arrangement can also be modified so that
water under pressure is also used to activate
the control valves either directly or by
means of a pump unit mounted on the
plough and supplying fluid or water to the
control valves.

The use of pressure fluid for initiating the
various adjustments and operations of the
plough is not essential and the conduits 38

can convey pneumatic signals to the valves
or else the conduits 38 can be replaced by
electric cables providing electric signals to
the valves.

In a further modification the plough can
be self-propelled by its own drive means
instead of by the more conventional endless
chain. It is preferable here to adopt an
arrangement of where the plough drive
means is mounted to the plough body and
drives a toothed wheel which engages with a
toothed rack or an apertured rail mounted
on or alongside the conveyor. The drive
means can be powered with fluid from the
conduit 37 or by an additional power line
assembled in the hose line 36 and the
-operation of the drive means can be
controlled with signals conveyed along the
line 36.

WHAT WE CLAIM IS.—

1. A mineral winning machine adapted to
be moved back and forth along a mineral
face to win mineral therefrom; said machine
having a body with adjustable cutting tool
carriers, means supported by the body for
effecting adjustment of said carriers and a
composite flexible line for providing both
motive power for the adjustment means and
remotely-initiated  control signals for
controlling the selective operation of the
adjusting means.

2. A machine according to claim 1,
wherein the adjusting means comprises
hydraulically-operated devices and the
flexible line is a hose which includes a
pressure conduit for conveying pressure
fluid to the devices.

3. A machine according to claim 2,
wherein the hydraulically-operated devices
are piston and cylinder units.

4, A machine according to claim 3,
wherein the units are double-acting.

5. A machine according to claim 1, 2 or 3
and further comprising control valves
responsive to the control signals to enable
operation of the adjusting means.

6. A machine according to claim 3 or 4,
and further comprising control valves
responsive to the control signals to connect
selected working chambers of the units to
the pressure conduit.

7. A machine according to claim 6,
wherein the valves comprise common
control valves each operably associated
with a plurality of said units.

8. A machine according to claim 6 or 7,
wherein the control signals are pneumatic
or hydraulic pressure signals providing
different pressure values and the valves are
adapted to operate at selected pressure
values.

9. A machine according to any one of
claims 1 to 7, wherein the control signals are
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hydraulic or pneumatic pressure signals or
electric signals.

10. A machine according to claim 9, when
appended to claim 2, wherein the control
signals are conveyed along the line by
control lines or conduits arranged around
the pressure line and wherein a protective
sheath surrounds the pressure and control
lines.

11. A machine according to any one of
claims 1 to 10, wherein drive means for
propelling the machine is supported by the
body and the drive means is also operated
by the motive power conveyed by said
flexible line.

12. A machine according to any one of
claims | to 11, and further comprising
water-spraying nozzles for dust suppression,
the water for the nozzle also being conveyed
by said flexible line.

13. A coal plough adapted to be moved
back and forth along a coal face to win coal
therefrom: said plough comprising in
combination:

a body with adjustable cutting tool
carriers;

a plurality of hydraulically-operated
double-acting piston and cylinder units for
adjusting said carriers;

a composite flexible hose which has:

i) a pressure conduit for conveying
pressure fluid to drive selected piston and
cylinder units;

ii) control lines for conveying remotely-
initiated control signals and

iii) a water supply conduit;

a plurality of control valves responsive to
said control signals to connect selected
working chambers of the units to said
pr%ssure conduit to operate selected units
an

water-spray nozzles for spraying water
supplied by the water conduit at the coal
face when the plough is operating.

14. A plough according to claim 13,
wherein the plough is also driven by drive
means powered by said pressure fluid.

15. A mineral winning machine or coal
plough substantially as described with
reference to, and as illustrated in, the
accompanying drawings.

BROOKES & MARTIN,
Chartered Patent Agents,
High Holborn House,
52—54 High Holborn,
London, WC1V 6SE,
Agents for the Applicants.

Printed for Her Majesty’s Stationery Office, by the Courier Press, Leamington Spa, 1980
Published by The Patent Office, 25 Southampton Buildings, London, WC2A [AY, from
which copies may be obtained.
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