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57 ABSTRACT 
A handling device such as a coal cutting tool in which 
a carriage is mounted on overhead rails for movement 
therealong and supports a depending articulated arm 
arrangement to which can be secured a tool such as an 
impact hammer. Means is provided for moving the ar 
ticulated arm and hammer transversely, forwardly, up 
wardly and downwardly. 

11 Claims, 8 Drawing Figures 
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TRAVELLING OVERHEAD CARRAGE MINING 
MACHINE WITH ARTICULATED, TOOL 

CARRYING BOOM 

This invention relates to handling devices especially 
but not exclusively for use underground such, for ex 
ample, as in coal mines. 
According to the present invention there is provided 

a handling device comprising a carriage adapted to be 
suspended from and progressed along rail means and 
mounting articulated arm means to which can be at 
tached a tool or other article to be handled or manipu 
lated. 

Preferably, the carriage comprises two relatively 
movable parts interconnected by fluid ram means with 
at least one of the parts having means for locking it rel 
ative to the rail means, the arrangement being such that 
the device is progressed along the rail means by locking 
said part to the rail means, extending the fluid ram 
means to advance said other part relative to the locked 
part, releasing the locking means, and retracting the 
fluid ram means which causes the previously locked 
part to be pulled towards the advanced part. Thus, the 
device can be progressed along the rail means by a 
"walking' action. 

If both parts are provided with locking means so that 
either carriage part is lockable to the rails then the car 
riage by appropraite locking and action of the intercon 
necting fluid rams can be advanced or retreated along 
the rail means. 
Also according to the present invention there is pro 

vided a support arrangement for location underground 
and along which a carriage can be progressed, the sup 
port arrangement comprising a plurality of colliery 
arches or equivalent supports with a rail bridging adja 
cent arches, the rail being secured to each arch by a 
support bracket assembly of pivotal construction such 
that the rail can pivot transversely of the arch and oscil 
late relative thereto. 
There is preferably a pair of parallel rails between ad 

jacent arches, each mounted as defined in the preced 
ing paragraph with the rails of each pair interconnected 
adjacent each arch by a transverse spacer. 

Preferably also, longitudinally aligned rails are 
slightly spaced apart at their adjacentends and are con 
nected to the support bracket assembly by flat plates or 
links. 
A support arrangement as defined above obviates or 

mitigates any misalignment of the rails which might be 
caused by ground settlement. 
An embodiment of the present invention will now be 

described, by way of example, with reference to the ac 
companying drawings, in which: 
FIG. 1 is a side elevation of a handling device accord 

ing to the invention; 
FIG. 2 is a corresponding rear elevation; 
FIG. 3 is a perspective view of the carriage construc 

tion; - 

FIG. 4 is a fragmentary transverse sectional view o 
the carriage; 
FIG. 5 is a fragmentary longitudinal sectional view of 

the carriage; 
FIGS. 6 and 7 are respectively side and front eleva 

tions of the rail support arrangements; and, 
FIG. 8 is a hydraulic circuit of the handling device. 
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2 
The handling device illustrated is used underground 

in a coal mine, the device being employed to manipu 
late a hydraulic impact hammer 20. 

In the mine heading which is supported by conven 
tional colliery arches 21 or steel joists or other sup 
ports, there is supported by the arches at the top two 
side-by-side parallel rails 22 along which the handling 
device is to be progressed. 
The rails 22 may be supported on the arches 21 in 

any convenient manner but a preferred support ar 
rangement is illustrated particularly in FIGS. 6 and 7. 

Two parallel lengths of rail 22 bridge adjacent arches 
21 and consecutive rails 22 are spatially interconnected 
at each colliery arch 21 by a support bracket assembly 
23 (FIGS. 6 and 7). 
Each support bracket assembly 23 comprises a sup 

port plate 24 which is clamped to the arch 21 at the de 
sired location by bolting 25, the plate 24 having a pair 
of depending lugs 26 between which is pivotally 
mounted the stem 27 of a depending fork 28 between 
which is pivotally secured a pair of flat plates or links 
29. The arrangement is such that the fork 28 is pivotal 
transversely of its arch 21 about axis 30 while the flat 
plates or links 29 extend longitudinally of the arch 21 
and can oscillate about a pivot axis 31 which is cen 
trally intermediate the ends thereof. Consecutive rails 
are secured to the flat plate or link. The rails 22 of each 
pair are spatially interconnected adjacent each arch 21 
by a transverse tube or pipe 32. 
From the above it will be manifest that the rails 22 

can pivot bodily transversely of the arches 21 and also 
take up different heights relative to the ground due to 
the oscillatory character of the flat plates or links 29. 
This means that the rails 22 will follow any ground set 
tlement which occurs. 
The rails 22 can be of any convenient cross-sectional 

shape, for example I-section (as shown) and can be of 
integral or fabricated construction. 
The device comprises a carriage 33 comprising a 

front carriage part 35 and a rear carriage part 37 inter 
connected by double-acting hydraulic rams 39. The 
carriage parts 35 and 37 are of box girder construction 
as can be seen in FIGS. 3 to 5 and have slides 40 by 
means of which they are suspended via a suspension 41 
from the rails 22. The double-acting hydraulic rams 39 
are substantially housed in the front carriage part 35 as 
can be seen for protective purposes. A double-acting 
hydraulic lock or clamp 43 is carried by each side of 
the trailing end of the rear carriage part 37 for gripping, 
when actuated, the corresponding rail 22 to prevent 
movement of the rear carriage part 37 relative to the 
rails 22. 

In a modified arrangement a similar hydraulic lock or 
brake is provided at each side of the leading end of the 
front carriage part 35 for gripping, when actuated, the 
corresponding rail 22. 
The carriage may alternatively comprise two aligned 

U-shaped parts with the limbs of one part slidable in 
side the limbs of the other part, there being a hydraulic 
ram between each aligned pair of limbs of the carriage 
parts. The carriage parts are suspended from the rails 
by slides, and at least one of the carriage parts is pro 
vided with a means (hydraulic and/or mechanical) for 
securing same to the rails. 
Bracket arms 45 depend from the front carriage part 

35 and mount a shaft 46 oscillatable via a rack-and 



3 
pinion 47, 48 whereof the rack 47 is movable under the 
action of two hydraulic rams 49 (one at each side of the 
rack 47) or via a hydraulic rotary actuator (not 
shown). 
The shaft 46 has fast thereon a bracket 50 to the 5 

lower end of which is pivoted a first arm 51 which piv 
otally engages a second arm 52 intermediate the ends 
of the latter. 
A hydraulic ram 53 interconnects the bracket 50 and 

the arm 51 while a second hydraulic ram 54 intercon 
nects the arm 51 and the adjacent end of the arm 52. 

10 

The arm 52 detachably carries a cradle 55 which slid 
ably mounts the hammer 20. A third hydraulic ram 56 
interconnects the arm 52 and the cradle 55. A hydrau 
lic ram 57 interconnects the cradle 55 and hammer 20 
and serves to slide the latter relative to the cradle 55. 
Alternatively, the ram 56 interconnects the arm 52 and 
a link extending from the arm 52 adjacent its tool en 
gaging end. This link is pivotally connected to the ham 
mer by a strut which can be replaced by struts of differ 
ent lengths, or be length adjustable, to suit different 
hammers. 
The hammer 20 can thus, relative to the carriage 35, 

37 be oscillated transversely, projected forwardly, 
moved rearwardly and disposed in any attitude be 
tween substantially vertical and substantially horizon 
tal. Moreover, the hammer 20 can be advanced and 
withdrawn relative to the cradle. 
To advance the device and hammer 20 along the rails 

22, the carriage part 37 is hydraulically locked to the 
rails 22, the carriage rams 41 are extended which ad 
vances the carriage part 35 along the rails 22 relative 
to the carriage part 37, the hydraulic locks 43 are re 
leased, and the carriage rams 39 are retracted thus pull 
ing the carriage part 37 along after the carriage 35. 

lf both carriage parts 35 and 37 are provided with hy 
draulic locks or clamps then it will be manifest that ei 
ther carriage part can be locked to the rails 22 so that 
the carriage by appropriate locking and actuation of 40 
the rams 41 can be advanced or retracted along the 
rails 22. 
The carriage is locked in position on the rails 22 by 

the hydraulic locks 43 when the hammer 20 is in opera 
tion. 
A control valve bank 58 for controlling the device 

and hammer 20 is carried by the rear carriage part 37 
from a depending arm 59 rearwardly inclined relative 
to the carriage and being pivotal about a vertical axis 
so that the controls can be located at any convenient 
location of a semi-circular arc rearwardly of the car 
riage and hammer 20. 
A power pack 62, hammer 20 and hydraulic circuitry 

of the device is shown in FIG. 8, The power pack 62 
houses pumps 60 driven by a motor 61. Control valve 
bank 58 consists of control valves 63, preferably lever 
operated as indicated at 64. 
These valves 63 control the cylinder 53, the swing 

cylinders 49, the cradle cylinder 47, the travel cylinders 
39, the lock or clamp cylinders 43, the cylinder 54 and 
the cylinder 56. Appropriate relief valving is provided. 
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The pumps 60 are in communication with an oil res 
ervoir 65. 
The hammer 20 has a water spray 66 associated with 

it, the spray feed pipe 67 incorporating a shut-off valve 
68. 
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Convenient lighting 69 for illumination purposes is 
provided at the front of the carriage. 
What is claimed is: 
1. A mining machine, comprising: 
a. a carriage assembly constituted by a front carriage 
part and a rear carriage part, 

b. means on each carriage part for movably engaging 
overhead rails, 

c. hydraulic ram means interconnecting the carriage 
parts for effecting relative rectilinear movement 
therebetween, 

d. releasable hydraulically-operated clamping means 
adjacent the trailing end of the rear carriage part 
for locking the latter to the rails, means for selec 
tively operating the hydraulic ram means and the 
releasable hydraulically-operated clamping means 
to effect movement of the carriage along the rails, 

e. depending bracket means mounted on the front 
carriage part, 

f, an oscillatable shaft supported on the bracket 
means parallel with the rails, and 

g. adjustable articulated arm means suspended from 
the shaft for carrying and presenting a tool to earth 
strata to be mined. 

2. A mining machine as claimed in claim 1 in which 
each carriage part is a box section with the hydraulic 
ram means protectively housed in the front carriage 
part. 

3. A mining machine as claimed in claim 1 in which 
the oscillatable shaft mounts a pinion in mesh with a 
rack reciprocable by two hydraulic rams, one at each 
side, to oscillate the shaft. 
4. A mining machine as claimed in claim 1 in which 

the articulated arm means comprises a first arm pivot 
ally connected to a bracket on the oscillatable shaft and 
pivotally connected to a second arm intermediate the 
ends thereof, a first hydraulic ram interconnecting the 
braket and first arm, and a second hydraulic ram inter 
connecting the first arm and the adjacent end of the 
second arm. 
5. A mining machine as claimed in claim 4 in which 

the second arm pivotally mounts a cradle and a third 
hydraulic ram interconnects the cradle and the second 
arm at a location remote from the pivotal connection 
therebetween. 
6. A mining machine as claimed in claim 5 in which 

the cradle slidably mounts an impact hammer movable 
relative to the cradle under the action of a fourth hy 
draulic ram connected between the cradle and the 
hammer. 
7. A mining machine as claimed in claim 6 further 

comprising an arm depending from and movable with 
the carriage assembly, and a control unit mounted on 
the arm for operating the hydraulic rams and hydrauli 
cally-operated clamping means. 

8. A mining machine as claimed in claim 7 in which 
the depending arm is rearwardly inclined relative to the 
carriage assembly and is pivotable about a vertical axis. 

9. A mining machine as claimed in claim 1 in which 
the rails comprise a pair of parallel rails secured to a 
plurality of colliery arches, each rail being constituted 
by a number of sections each bridging adjacent arches 
with each rail secured to each arch by a support 
breacket assembly of pivotal construction such that 
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each rail can pivot transversely of the arch and oscillate 11. A mining machine as claimed in claim 9 in which 
relative thereto. longitudinally aligned rails are slightly spaced apart at 

10. A mining machine as claimed in claim 9 in which their adjacent ends and are connected to the support 
each pair of parallel rail sections are interconnected by bracket assembly by a flat plate. 
a transverse spacer. 5 k k k k 
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