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17 Claims. (Cl. 255—51)

This invention relates to improvements in roof drills
and ‘more -particularly relates to an improved form of
mobile drill for drilling in mine roofs of varying con-
sistencies and particularly hard rock roofs.

The-principal object of the:invention is to provide an
improved form of drill for drilling in the roof of a mine
so constructed and arranged as to assure a straight line
trave] of the drill and to prevent wandering of the drill
bit in starting the hole.

Another object of the invention is to provide an im-
proved. form of drill for drilling in the roof of a mine
in which the drill is vertically guided along a mast braced
between the mine roof and floor.

A further object of the invention is to provide an
improved form of drill particularly adapted for drilling
in mine roofs in which the drill carriage is guided on a
column or mast braced between the roof and floor, form-
ing a straight line guide for the drill carriage and a
safety jack for the protection of the operator of the drill.

A further object of .the invention is to. provide an
improved form of mobile drill for drilling in the roof of
a mine in which the drilling ‘thrust is taken from the
support truck for the drill and transmitted directly to the
ground, so as to provide the necessary thrust for drilling
in hard rock.

Stil] -another object of the invention is to provide a
roof drill having an extensible column or mast forming
a guide for-the drill carriage and wedged. between the
mine floor and roof and carrying a drill guide and dust
collector adjacent the roof to prevent wandering of the
drill and to collect the dust at the entrance of the hole
being drilled.

Still another object of the invention is to provide a
mobile roof drill in which the carriage for the drill is
guided on an extensible mast wedged between the mine
roof and floor by a hydraulic ram, and in which a means
is provided to maintain pressure on the ram and to pro-
vide the necessary take-up for the mast, to take up for
give ‘in the mine roof and floor during the drilling
operation. .

Still another and more detailed object of the invention
is to provide a simple and: efficient form of drill par-
ticularly adapted for drilling in hard rock, in which the
drill carriage is guided on an extensible column or mast
wedged between the mine floor and reof, and in which
a two stage hydraulic ram is provided to extend the
column or mast and maintain the same in engagement
with the mine roof, and a second hydraulic ram is pro-
vided to cooperate with the first hydraulic ram and
through flexible draft devices trained about direction
changing devices on said first and second rams, to feed
the drill carriage along the mast, and wherein the hydrau-
lic system for the rams is so arranged as tc accommodate
lowering of the drill carriage by gravity and to assure
lowering of the first hydraulic ram to the full extent of
its travel prior to operation of the second hydraulic ram,
to_prevent the formation of slack in.the draft devices.

Still another object of the invention s to provide a
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novel and improved form of extensible mast or column
having guide tracks therein for the carriage for the drill,
so arranged ‘as to provide a continuous guide for the
carriage for the length of the mast in all positions of
extensible and retractable movement of the mast.

These and other objects of the invention will appear
from time to time as the following specification proceeds
and - with réference to the accompanying drawings
wherein:

Figure 1 is a perspective view of a drill consiructed in
accordance with our invention with certain parts thereof
broken. away,

Figure 2 is a fragmentary front end view of the drill
shown in Figure 1 with certain parts thereof broken away
and certain other parts shown in section; .

Figure 3 is a fragmentary partial sectional view taken
through the hydraulic ram for wedging the mast for the
drill carriage between the mine floor and roof and for
feeding the 'drill carriage vertically for a portion of its
length of travel;

Figure 4 is a fragmentary horizontal sectional view
taken substantially along line IV—IV of Figure 5;

Figure 5 is a side view of the drill, with certain parts
of the truck broken away and the transverse guide for
the drilling mechanism’' shown in vertical section, and
with the drill removed from the drill carriage;

Figure 6 is a fragmentary detail plan view of the lower
section of the mast;

Figure 7 is a detail view showing certain details of the
meunting of the sheaves on the piston of the secondary
cylinder for elevating the drill.

Figure 8 is a diagrammatic sectional view of the shuttle
valve used in the hydraulic system; and

Figure 9 is a schematic diagram-showing the hydrau-
lic diagram for effecting operation of the drill.

In the embodiment of the invention illustrated in the
drawings, we have shown a portion of a wheel mounted
self-propelled truck 16 including a frame 1% forming a
support- at-its forward end for a vertical drilling device
indicated generally by reference character 12.

Extending across. the front of the frame 11 and sup-
ported thereon are two vertically spaced slides 14 and
15 forming a slidable support and guide for a sliding
frame 16. - The sliding frame 16 forms a slidable support
for a carriage 17 for the drilling mechanism 12 on rollers
19. The rollers 19 have generally V-shaped engaging
faces 28 having rolling engagement with the inner faces
of angular guide tracks 2% forming the upper and lower
side frame members of the slide 1§. As shown in Fig-
ure 5, the lower slide 15 has bearing plates 23 extending
therealong having slidable supporting engagement with
the under faces of the angular guide track 21. . The
guide tracks 21 are shown in Pigure 5 as being rectangular
in form with two of the corners . of the rectangle inter-
secting a common vertical plane.

The guide tracks 21 of the slide 16 are connected to-
gether at their opposite ends by side frame members 24,
to form an open rectangular slidable frame movable along
the slides 14 and 15 and forming a support and guide
track for the carriage 17 on the rollers 19, to accommo-
date positioning of the carriage 17 and the drilling mech-
anism 12 carried thereon in various positions with respect
to the truck frame, including positions overhanging each
end of the truck frame.

The slide 16 is moved laterally of the truck frame 11
along the slides 14 and 15 by means of a motor 25 mount-
ed on a plate 26 of the frame 11 rearwardly of the slides
14 and driving a transverse shaft 27 by a chain and
sprocket drive indicated generally by reference charac-
ter 29. The shaft 27 extends outwardly from an end
plate 30 of the frame 11 and is suitably journaled thereon.
A sprocket 31 on the outer end of the shaft 27 meshes
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with a chain 33 connected at one end to an end frame
member 24 of the slide 16 (see Figure 2). The chain 33
changes its direction about the sprocket 31 and extends
toward the end frame member 24 to which it is connected,
and about an idler sprocket 35, about which it changes
its- direction and extends to the opposite side frame
member 24 of the slide 16, and is suitably comnected
thereto.

Thus, upon operation of the fluid motor 25 by the ad-
mission of fluid under pressure theréto the sprocket 31
will move the chain 33 therealong in one directicn or
another depending upon the direction of rotation of said
sprocket, to laterally position the slide 16 along the slides
14 and 15, as desired.

The carriage 17 is moved along the slide 16 on the
rollers 19 by means of a motor 36 mounted on and
depending from a shelf 37 extending inwardly from the
carriage 17 toward the end wall 38 of the frame i1 be-
tween the rollers 9. The niotor 36 has a motor shaft 39
extending upwardly of the plate or shelf 37 and has a
sprocket 40 thereon, meshing with a chain 41 suitably
secured at its opposite ends to the side frame members 24
of the slide 16. The chain 41 is maintained in mesh with
the sprocket 40 by tension idlers 43, rotatably mounted
on the plate or shelf 37 on opposite sides of the sprocket
40. Thus upon the admission of fluid under pressure
to the motor 36 to operate the same the carriage 17 will
be laterally moved along the chain 41 and slide 16 to
position the drilling mechanism in a desired drilling
position.

Referring now to Figures 4 and 5, the carriage 17
has parallel spaced vertically extending side plates 44
extending forwardly of a back plate 45 thereof. The side
plates 44 have inturned outer ends 46, the inner margins
of which define one face of channeled guides 47. The
opposite faces of the channeled guides 47 are formed
by legs 49 of bracing members 58, extending parallel to
the side plates 44 and welded or otherwise secured to
the back plate 45 at their inner ends and to the side plates
44 at the ends of the legs 49 thereof.

The channeled guides 47 form a slidable guide for an
extensible column or mast 51 having a base plate 53
engageable with the ground and a roof plate 54 engage-
able with the roof, and forced into engagement with the
roof by a two stage hydraulic ram 55.

The extensible mast 51 includes facing channeled guide
members 56 welded or otherwise secured to the base
plate 53 and extending upwardly therefrom and guided
for vertical movement along the channeled guides 47.
The channeled guide members 56 are generally U-shaped
in form and have bearing plates 57 extending along the
insides of the legs thereof having bearing eangagement
with the outer sides of the legs of channeled guide mem-
bers 39, forming the inner or upper section of the mast 51.

The legs of the channeled guide members 56 are shown ¢

as having bearing strips 66 extending along the outer ends
thereof and welded or otherwise secured theveto. As
herein shown, the bearing strips 60 are relatively wide
and extend inwardly of the legs of the channeled guide
members 56 over the ends of the legs of the inner or upper
channeled guide members 5%, and form retainers there-
for and also form guides for guide rollers 61 extending
laterally from opposite sides of a drill carriage 63 for
guiding said carriage for vertical movement along the
mast 51. Two guide rollers are provided for each side
of the drill carriage 3 for maintaining said drill carriage
parallel to the mast 51 during travel therealong for the
entire length thereof.

It may be seen from Figure 4 that the rollers 61 extend
inwardly of the bearing strips 60 along the inner margins
thereof within the chanmeled guides formed between the
legs of the inner or upper guide member 59 of the mast
and that said bearing strips and channeled guides form
guides for the rollers 61, during movement along the
outer gnide membérs of the mast for substantially the
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length thereof. 1t should be further understood that the
channeled guides formed between the legs of the inner
guide members of the mast form guides for the rollers
61 as the drill carriage 63 moves upwardly therealong
beyond the bearing strips 60 and the lower or outer
guide members therefor.

The mast 51 is moved downwardly as a unit along the
guides 57 to engage the bearing plate 53 with the ground
by operation of a hydraulic ram including a cylinder
64 having an ear 65 extending upwardly from the head
end thereof and carried on a pivot pin 66 extending out-
wardly from one side plate 44 of the carriage 17, which
is shown in Figure 2 as being the left hand side plate
thereof. A piston rod 67 is extensible from the lower
end of the cylinder 64 and extends within a connector 69
extending upwardly from the base plate 53, and is pivot-
ally connected thereto as by a pivot pin 70.. The admis-
sion of fluid under pressure to the head end of the
cylinder 64 will thus move the mast 51 downwardly to
cngage the base plate 53 with the ground. The ad-
mission of fluid under pressure to the piston rod end of
said cylinder will lift and hold said base plate above the
ground.

The drill carriage 63 includes a vertical transversely
cxtending plate 71 extending in advance of the outer
guides 56 of the extensible mast 51 and having parallel
spaced plates 73 extending inwardly from the plates 71
along the guides formed between the inner margins of
bearing members 68 and the legs of the channels of the
inner guide member §9. Each of the plates 73 has two
aligned vertically spaced rollers 61 mounted thereon on
pivot. pins 74 extending outwardly from said side plates,
and positioning said rollers to have guiding engagement
between the bearing plates 60 and within the channels
formed by the inner guide members 59. Gusset plates
75 are provided to brace the side plates 73 to the front
plate 71.

The drill carriage 63 forms a support for a drill mo-
tor 76 and chuck 77, and a speed reducer (not shown)
contained within a housing 79, for driving the chuck 77
from the motor 76. The housing 79 is carried on a bot-
tom plate 88 extending forwardly of a back plate 81
abutting the plate 71 and secured thereto as by studs and
nuts 83. Gusset plates 84 are provided to brace the
bottom plate 8@ to the back plate 81. The drill motor
76 may be a well known form of fluid operated motor
suitably secured to the top of the housing 79 for driving
the reduction gearing (not shown) carried within said
housing and driving the chuck 77 journaled within said
housing. The motor 76, chuck 77 and reduction gearing
with the housing 7% may be of any well known form
and are no part of our present invention so need not
herein be shown or described further.

The means for vertically feeding the drill carriage 63
along the mast 51 includes the two-stage ram 55 and a
secendary ram or cylinder and piston 85 depending from
the ropf plate 54 and pivotally connected between spaced
cars 84, depending from said roof plate, on a pivot pin
87 extending through said ears and through a lug 88 ex-
iending upwardly from the head end of the cylinder
85. The cylinder 85 is shown as having a piston rod 89
extensibie from the lower end thereof and extending be-
tween opposite side walls 98 of a yoke 91, welded or
ctherwise secured to the inner sides of the inner bear-
ing strips. 6¢ and extending rearwardly therefrom. The
piston rod 89 is shown as having a block 93 bolted or
otherwise secured to its lower end, having aligned shafts
94 extending laterally from opposite sides thereof. Guide
rollers 95, rotatably journaled thereon said shafts form
gunide rollers for ilexible draft devices in the form of
chains 96, for elevating the carriage along the mast 51
and accommodating lowering movement thereof by grav-
ity as will hereinafter more clearly appear as this spec-
ification proceeds. The chains 96 are shown as being
secured af their ininer ends to attachments 97 on the yoke
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91. From said attachments the chains 96 are trained
downwardly therefrom arcund the sheaves or rollers 95
and upwardly therefrom arcund sheaves or rollers 99
carried on shafis 180 extending outwardly from a cross-
head 101 carried on an extensible cylinder 130 of -the
ram 55, A snap ring 105 is provided to retain the cross-
head 101 to the cylinder 120. From the sheaves 99 the
endless chains extend downwardly between the bearing
strips 60 and are secured to the inside of the plate 71
on attachments 193.

The two-stage ram 55 for wedging the mast 51 between
the mine floor and roof and also effecting vertical feed-
ing movement of the drill carriage 63 along the mast
51 in cooperation with the ram 85, is shown in Figure 3
as including a hollow piston rod 105 secured to and ex-
tending upwardly from a fitting 106 at its lower end,
rockingly mounted on the base plate 53 on a ball 107
partially recessed within said base plate and having bear-
ing engagement with a socket 109 in the bottom of the
fitting 106. The fitting 106 extends within a retainer
and gland 116 mounted on the base plate 53 and extend-
ing upwardly thersfrom. A passageway 111 for fluid
under pressure leads through the wall of the retainer
and gland 110 and has communication with a passage-
way or port 112 leading into the fitting 106 and extend-
ing upwardly therefrom and having communication with
the hollow interior of the piston rod 195.

The piston rod 1€5 is shown as having a piston 115
on its upper end and secured to said piston rod as by a
nut 116 threaded on a threaded upper end portion of
said piston rod. The piston 115 is sealed to and movable
along a cylinder 117 closed at its upper end by an end
cap 119 having a port 128 leading thereinto in communi-
cation with the inside of the cylinder 117.  Fluid under
pressure entering the port 129 will thus raise the cylinder
117 upwardly along the piston 115 and piston rod 105 to
engage the roof plate 54 with the mine roof. A port
121 is shown as léading frem the hollew interior of the
piston rod 165 to the inside ‘of the cylinder 117 on the
piston rod side thereof to admit fluid under pressure
thereto to effect upward movement of the cylinder 117
along the piston rod 1€5. The lower end of the cylinder
105 is shown as being welded or otherwise secured to a
gland 123 sealed to the piston rod 195 as by seal 124 and
a gland nut 125. The gland 123 is shown as being thread-
ed for a part of the length thereof and as having an
outer. cylinder. 126 threaded thereon and sealed thereto
as by an O-ring 127. The cuter cylinder 126 extends
upwardly along the inner cylinder 136, and is sealed there-
to adjacent the upper end of the inner cylinder 130 by
packing 128 and a gland nut 133 sealed to the wall of
the cylinder 117 as by an O-ring ‘134, A seal 135 is
shown as being interposed betweén the cuter wall of the
inner cylinder 136 and the inner wall of the outer cyl-
inder or shell 136 adjacent the lower end of the outer
cylinder 126 to seal said inner cylinder to the wall of
said outer cylinder.
inder 126 is shown as being sealed to the wall of the
outer cylinder 126 is by packing 136 and a gland nut
137.

A port 139 leads through the wall of the cylinder 126
beneath the seal 135 to supply fluid under pressure to
move the inner cylinder 139 vertically along the outer
cylinder 126 and the cylinder ‘117. A port 131 leads
through the wall of the outer cylinder 126 above the
seal 135, to supply fluid under pressure thereto, to move
the cylinder 139 downwardly along the outer cylinder
126 to the position shown in Figure 3.

it may hers be seen that upon the admission of fluid un-
der pressure to the port 124 and head end of the cylinder
117, that the cylinder 117, the outer cylinder 126 and the
inner cylinder 13¢ will move vertically as a unit until
the roof plate 54 is engaged with the mine roof. At
the same time the ram 85 will move upwardly as a unit
with the block 83 and sheaves 95, the sheaves 99 mov-
ing upwardly with the cylinder 130, the sheaves 95 and

The upper end of the outer cyl-

=3

10

15

20

25

30

35

40

45

60

65

70

75

6

99 moving upwardly together. The carriage 63 will re-
main stationary at the lower ends of the gnides formed
between the bearing strips 60 during the operation of
engaging the roof plate 54 with the roof.

When the roof plate 54 is in engagement with the roof,
wedging the mast between the mine roof and mine floor
and providing a rigid roof supporting column-and guide
for the carriage 63, fluid under pressure may then be
admitted to the head end of the cylinder §5 and may also
be admitted through the port 139. This will lower the
piston rod 9 and sheaves 95 and will raise the inner
cylinder 139 upwardly along the cylinder 117, together
with the sheaves 99 carried thereby. Upward movement
of the sheaves 99 and downward movement of the sheaves
95 will thus effect vertical movement of the drill carriage
63 along the mast 51.

When it is desired to lower the carriage 63, fluid under
pressure may first be admitted through the port 131 to
lower the cylinder 13@ within the cylinder 126 to the full
extent of travel thereof and may then be admitted to the
piston rod end of the cylinder 85 under the control of a
sequence valve 185, as will hereinafter more clearly ap-
pear as this specification proceeds.  The entire mast may
be lowered by the admission of fluid under pressure to
the underside of the piston 115 through the port 112,
the hollow interior of the pistonrod 105 and the port 121,

Mounted on the roof plate 54 is a collar 141 extend-
ing from a pipe or conduit 143 clamped to the plate 54
as by a clamp 144 (see Figure 1). The ccllar 141 is in
axial alignment with center of the chuck 77 and the drill
carried therein and forms a guide for the drill, guiding
the drill as it initially enters the roof and preventing
wandering thereof. Secured to and extending outwardly
from the upper end portion of the collar 141 is a funnel-
like collector 145 engageable with the mine roof. dur-
ing the drilling operation and forming a dust collector
for - the -cuttings. As herein shown, the pipe 143 has
communication with the inside of the collar 141 and is
connected with a source of vacuum -(not shown) on
the truck 19 through a hose 146, for collecting and remov-
ing the cuttings during drilling.

Referring now in particular to Figures 8 and 9 and the
fiuid connections for effecting operation of the drill, a
tank 5@ for hydraulic fluid, such as oil, is' shown as
supplying fluid to two connected pumps 151 and 152
driven from a motor 153, The pumps 151 and 152 may
be dual pumps contained within a single housing. - The
pump 151 may have a lesser capacity than the capacity
of the pump 152 and supplies fluid under pressure to op-
erate the rams 55, 85, 64, and the side feed moiors 25
and 36. The pump 152 supplies the necessary volume
of fluid under pressure to operate the drill motor 76 and
effect drilling in hard rock as well as in softer top condi-
tions.

The pump 151 is connected with a valve bank 154
through a pressure line 155 for supplying fluid under pres-
sure thereto. A return line 156 is shown as leading from
the valve bank 154 to the tank 158, to return hydraulic
fluid thereto. The valve bank 154 includes valves 157,
159, 16%, 161, and 162 suitably connected with the pres-
sure line 185 and return line 156.  Said valves may be
of a well known construction so need. not herein be
shown or described in detail. The valve 361 is connected
with opposite ends of the motor 36 to supply fluid under
pressure to operate said motor in reverse directions, as
selected, threugh a pressure line 163, supplying pressure
to rotate said motor in one direction when the valve 161
is in one position, and through a pressure line 164 supply-
ing pressure to said motor {¢ rotate said motor in an op-
posite direction and thus reversely move the carriage 17
and drilling mechanism 12 along the slides or guide tracks
21.

The valve 162 is connected with the motor 25 through
a pressure line 165 supplying pressure to rotate said
motor in one direction when said valve is in one position,
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and through a pressure line 166 supplying pressure to
reverse the direction .of rotation of said motor when said
valve is'in a second position and move the slide 1§ along
the slides 14 and 15 to position the slide 1§ in the desired
lateral position with respect to the truck 18.

It should here be understcod that when the siide 16
and drilling mechanism 12 overhangs one end or the
other of the truck 19, that the overhanging load is taken
off the truck and the mast 51 and slide 16 are maintained

in position in aligned relation with respect to the ground |

and the roof, by the base plate £3 engsging ihe g i
and the roof plate 54 engaging the roof.

The inast 31
and ram 35 thus take the weight of drilling from the truck
16 and relicve the overhung weight and drilling reactions
from said truck and take the drilling reactions directly
against the ground.

The valve 189 is provided to supply fluid uuder pres-
sute to the head end of the ram 64 through a pressure
line 167 when the valve 168 is in one position, to engage
the base plate 53 with the ground and to suppiy floid
under pressture to the piston rod end of the ram 64
through a pressure line 169, when the valve 160 is in an-
other position, to raise the base plate 53 and mast 51
above the ground and to maintain said base plate and
mast in spaced relation with respect to the ground.

The valve 139 is provided to supply finid under pres-
sure to the pert 129 of the ram 55 through a pressure
line 178, to effect raising of the piston 135 and the
entire ram assembly along the piston rod 198, and to en-
gage the roof plate 54 with the mine roof and maintain
said roof plate in engagement therewith. As herein
shown, an accumulator 171 is connected in the pressure
line 179 through a pressure line 173, to supply pressure to
maintain the roof plate 54 in engagement with the roof
in cases where the roof may give upwardly or the bottom
may sink, to assure a rigid support between the mine
bottom and roof under conditions where either the
roof or bottom may give, due to the pressure exerted
thereagainst. The accumulator 171 may be of any well
known form so need only be diagrammatically shown
herein. A relief valve 175 is shown as being connected
with the pressure line 173 through a pressure line 176.
The relief valve may be set to control the pressure of the
roof plate 54 on the roof and to relieve this. pressure when
it exceeds a predetermined safe value.

The valve 159 also has connection with the port 111
through a pressure line 177 to supply fluid under pressure
to said pressure line when the vaive 159 is in a second po-
sition to effect lowering of the ram 53 along the piston
rod 108, to disengage the roof plate 54 from the mine roof
at the termination of a drilling operation, and when it is
desired to move the drilling mechanism laterally to start
the next succeeding hole.

The valve 157 has connection with the head end of
the cylinder 85 through-.a pressure line 179 to supply

fluid under pressure to the head end of said cylinder *

to extensibly move the piston rod 8% with respect to the
cylinder 83, when the valve 157 is in one position. A
pressure line 188 is conmected from the pressure line
179 to the port £39 to supply fluid under pressure thereto
to effect vertical movement of the inner cylinder 136
along the cylinder 317 and raise the sheaves %9 as the
sheaves 95 are moving downwardly, and thus effect travel
_of the carriage 63 upwardly along the mast 51 to feed the
chuck 77 and drill vertically intc the mine rocf, for
drilling a hole therein.

The valve 157 also has a pressure line 181 leading
therefrom having a relief valve 183 therein. A pressurz
line 184 connecis the relief valve 183 with the sequence
valve #85. The sequence valve 185 is diagrammatically
shown in Figure 8 and may be of a well known form
having a valve piston 186 therein, biased by a spring
187 to admit fluid to a port 188, connected with the
port 131 through a-pressure line 188, for supplying fluid
under pressure to effect lowering movement of the inner
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cylinder 130 -along the cylinder 127. 'The sequence valve
185 also'has a port 19¢ therein connected with the piston
rod -end of the cylinder 83 through a -pressure line 191.
The port 199 is normally closed by the valve piston 186.
A pressure line 193 leads from the pressure line 184
through the body of the valve 185, to supply fluid under
pressure-to the opposite end of the valve piston 186 from
the spring 187, and to move the valve piston against
the bias of the spring 187 in position to admit Auid under
pressure throiigh the port 198 to the piston rod end
of 33 and effect elevaiion of the sheaves 95.

the oy ¢ B8

'the sequence valve thus normally supplies fluid under
pressure to ‘lower the cylinder %30 along the cylinder
127 until the cylinder 136 reaches the lower end of its
The increased pressure caused by bottoming of
he cylinder 130 will then pass through the pressure line
183 and move the valve piston 186 against its spring bias
into position to admit fluid under pressure to the piston
rod end of the cylinder 85 and retractibly move the piston
rod 89 within the piston 85 and elevate the sheaves 95,
accommodating the drill carriage 63 to move down-
wardly along.the mast 52 by gravity.

Since the drill carriage 3 moves downwardly along
the mast §1 by gravity, the sequence valve 185 serves to
agsure that the cylinder 138 and sheaves 99 move down-
wardly to their full extent of travel prior to npward move-
ment of the sheaves 95 with respect to the cylinder 85. The
cylinder 130 thus moving downwardly prior to upward
movement of the sheaves 95 assures the absence of slack
in the chain 96 which may be caused by retarding of the
drill carriage $3 in its guides and too rapid relative move-
ment between the sheaves 9% and 95 with respect-to each
other. The relief valve 183 connecting the pressure
line 181 with the pressure line 184 is provided to relieve
pressure from said pressure lines when the cylinder 130 is
bottomed -and the piston rod 89 is in its fully retracted
position. .

The fluid pressure connection from the pump 152
to the drill motor 76 includes a pressure line 195 con-
nected from the pump 152 to a speed. control valve 197,
which may be of any well known form so need not
herein be shown or described in detail. A pressure line
199 connects the valve 197 with a control valve 280 con-

trolling the direction of operation of the drill motor 96.

A pressure line 281 leads from the valve 209 to one end
of the fluid motor 76 to effect rotation of said motor
in cne direction when the valve 289 is in one position.
A pressure line 282 is connected from the valve 209 to
the motor 176 to supply fluid under pressure - thereto
to reverse the direction of rotation of the motor 76
when the valve 209 is in a second position, it being under-
stood that the pressure lines 281 and 202 serve as return

lines, as well as pressure lines, depending upoen the direc-

tion of rotation of the motor 76. A return line 203 leads
from the valve 28§ to the tank 356. A second return line

-284 leads from the speed control valve 1§87 to the return

line'283, to return fluid to the tank 156.

it should here be understood that when the drilling
is soft, the bit should be rotated as rapidly as possible
and the thrust of drilling must be limited to prevent the
bit from plunging into the hole with a resultant clogging
of the cuttings. In soft cutting, therefore, a relatively

“high pressure must be supplied for rotating the drill at

the high rate of speed, enabling the bit to clear itself and
to prevent: plunging of the bit.

When the cutting is hard, as where the mine roof
may be hard rock, the bit chips the cuttings from the
roof with the result that the rotational force required
to drive the drill is relatively Iow and the rotational de-

-mand stays the same during the entire operation of drilling

in hard rock. The force required to rectilinearly feed
the drill, however, increases to provide the maximum
thrust necessary to chip the cutiings from the roof.

it should further be noted that with the drilling ap-
paratus of our invention, since the mast 51 is solidly




2,832,667

wedged between the mine floor and mine roof and since
the drill carriage is guided in the mast for movement
therealong to effect the drilling operation, that drilling
may be effected with very liitle attention from the oper-
ator and that the drill of my invention readily lends itself
to automatic control of the drilling operation.

It should further be understood that the wedge mast
takes the entire thrust of drilling from the truck there-
for, and may readily be positioned beyond opposite sides
of the truck without tipping the truck or straining the
same, the entire thrust for drilling being taken directly
on the ground and the mast automatically takes up to
compensate for a sagging bottom or give in the roof,
maintaining the mast wedged between the roof and floor
for various operating conditions.

It may still further be seen that the guide 141 for the
drill is positioned adjacent the mine roof to prevent
wandering of the drill in the starting of a drilling oper-
ation, and that the dust collector is also at the roof and
is a part of the drill guide making it necessary to have
the dust collector in place before starting a drilling
operation.

It may still further be seen that the parallel control
circuit to the two raising and lowering cylinders with the
sequence conirol valve in the circuit assures that the
cylinder 130 will go down to the full length of its stroke
before the piston 89 is elevated within its cylinder 85
and thus prevents the formation of slack in the chain con-
nected to the carriage which may otherwise occur due to
the fact that the carriage goes down by gravity and may
be retarded in its downward travel.

It should also be understocd that the mast 55 provides
a continuous guide for the carriage rollers when in its
coliapsed and fuily extended positions, forming a straight
line guide for the carriage and drill carried thereby for
the entire length of vertical travel of the carriage along
the mast.

While we have herein shown and described one form
in which our invention may be embodied, it should be
understood that we do not wish to limit ourselves to
the specific form shown, but that various variations and
modifications in the invention may be effected without
departing from the spirit and scope of the novel concepts
thereof.

We claim as our invention:

1. In a drilling mechanism having an extensible mast
and a driil carriage guided for movement therealong, a
two-stage ram. including a piston rod mounted on the
lower end portion of said mast, a cylinder movable along
said piston rod and connected with the upper end portion
of said mast and having an outer cylinder movable along
said first mentioned cylinder, a second ram supported
on said mast adjacent the upper end thereof and having
a depending piston rod, a sheave on said depending piston
rod, a second sheave on said outer cylinder for movement
therewith, -a draft device fixed at one end from vertical
movement and reeved about said sheaves and connected
with said carriage at its opposite end for vertically mov-
ing said carriage along said ‘mast upon.the supply of
flaid under pressure to elevate said outer cylinder and
lower ‘said depending piston rod, said drill carriage mov-
ing downwardly along said mast by gravity upon lower-
ing of said outer cylinder and upward movement of said
_ depending - piston rod, and means assuring ‘the lowering
of said cuter cylinder and the sheave thereon prior to
raising said depending piston rod to maintain said draft
device taut upon lowering of said drill carriage by gravity
comprising a paraliel fluid connection to said outer cylin-
der and the piston rod end of said second cylinder and
a sequence valve in said parallel fluid connection normally
open to-supply fluid under pressure to lower said outer

cylinder and operating upon the increase. in. pressure

caused by bottoming of said outer cylinder to supply fluid
under pressure to said second cylinder to raise said piston
rod.
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2. In a drilling mechanism having an extensible mast
and a drill carriage guided for movement therealong, a
two-stage ram including a piston rod mounted on the
lower end portion of said mast, a cylinder movable along
said piston rod and counected with the upper end portion
of said mast and having an outer cylinder movable along
said first mentioned cylinder, a second ram supported
on said mast adjacent the upper end thereof and having
a depending piston rod, a sheave on said depending piston
rod, a second sheave on said outer cylinder for movement
therewith, o draft device fixed at one end from vertical
movement and reeved about said sheaves and connected
with said carriage at its opposite end for vertically mov-
ing said carriage along said mast upon the supply of
fluid under pressure to elevate said outér cylinder and
lower said depending piston rod, said drill carriage mov-

“ing downwardly along said mast by gravity tipon lowering

of said outer cylinder and upward movement of said
depending piston rod, and means assuring the lowering
of said outer cylinder and the sheave thereon prior to
raising of said depending piston rod and the sheave there-
on, to maintain said draft device taut upon lowering of
said drill carriage by gravity comprising a parallel fluid
conunection to said outer cylinder and the piston rod end
of said second cylinder and a sequence valve in- said
parallel fluid connection normally open to supply fluid
under pressure to lower said ocuter cylinder and operating
upon the increase in pressure caused by bottoming of
said cuter cylinder to supply fluid under pressure to said
second cylinder to raise said piston rod, and an accumu-
lator supplying pressure to said first cylinder of said two-
stage ram to maintain said mast in engagement with the
mine roof and floor and to autematically extend said mast
to accommodate for give in the mine roof and floor.

3. In a drilling apparatus, a drill carriage, guide rollers
mounted on said drill carriage and extending from op-
posite sides thereof, and a telescopic guide for said car-
riage guiding said carriage for vertical movement with
respect to the ground including two facing outer chan-
neled members engageable with the ground, two facing
inner channeled members guided within said outer chan-
neled members for movement therealong, the inner of
said channeled members having parallel spaced walls form-
ing a guide for said guide rollers and the outer of said
channeled members having parallel spaced guide strips
extending vertically thercalong and terminating at their
inner sides in alignment with the parallel spaced walls
of the inner of said channeled members, whereby said
parallel spaced guide strips form a vertical continuation
of the guide formed by said parallel spaced walls and
coact with said rollers to form a continuous guide for said
rollers of the same width for the length of said telescopic
guide when in its fully extended position.

4. In a drilling apparatus particularily adapted for drill-
mine roof, a frame, a vertically extending ex-
tensible mast carried at the front of said frame for rela-
tive movement with respect thereto and including a lower
guide section having a base plate thereon, hydraulic means
connected between said frame and lower guide section
for engaging said base plate with the ground, an upper
guide section telescopically movable with respect to said
lower guide section and having a roof plate thereon, sec-
ond hydraulic means mounted on' said base plate and
having operative connection with said vpper guide sec-
tion for engaging said roof plate with the roof to provide
a rigid column and guide between the roof and floor, a
drill carriage guided in said guide for vertical movement
therealong, a third hydraulic means supported on said
upper guide section and depending therefrom, and a flex-
ible draft device fixed at one end, conmnected with said
drill carriage at its opposite end and operatively associ-
ated with said third and second hydranlic means, for
vertically moving said drill carriage upon relative move-
ment of said third and second hydraulic means with re-
spect. to each other.
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5. In a drilling apparatus particularly adapted for drill-
ing-in a mine roof, a frame, a vertically extending exten-
sible mast carried at the front of said frame for relative
movement with respect thereto and including a lowe;r
guide section having a base plate thereon, hydraulic
means connected between said frame and lower guids
section for engaging said base plate with the ground, an
upper guide section telescopically movable with respect
to said Jlower guide section and having a roof plate
thereon, second hydraulic means mcunied on said base
plate and having operative connection wwith said
guide section for engaging said rocf plate with the roof
to provide a rigid column and guide between the rosf
and floor, a drill carriage guided in said guide for vei-
tical movement therealong, a third hydraulic means
supported on said upper guide section adjacent the upper
end thereof and depending with respect to its supporting
connection thereto and having a piston rod extensible
from the lower end thereof, a sheave carried on said pis-
ton rod, a second sheave carried by said second hydrau-
lic means, and a flexible draft device connected with the
lower of said guide sections adjacent the upper end
thereof and trained downwardly therefrom around
said first sheave upwardly arcund said second sheave and
downwardly to said drill carriage, and having connection
therewith for vertically moving said driil carriage upon
movement of at least one of said sheaves with respect to
the other.

6. In a drilling apparatus particularly adapted for drill-
ing in a mine roof, a frame, a vertically extending exten-
sible mast carried at the front of said frame for relative
movement with respect thereto and including a lower
guide section engageable with the ground and an upper
guide section telescopically movable with respect to said
lower guide section for engagement with the roof, each
guide section having facing channeled members guided
for telescopic movement with respect to each other, the
inner of said channeled members having parallel spaced
walls extending the length thereof and the outer of said
channeled members having guide sirips extending verti-
cally therealong over the ends of the wails of the inner
of said channeled members and terminating in alignment
therewith, to form a continuous guide of the same width
throughout the length of said guide when ia its extreme
extended position, and a driil carriage having roliers ex-
tending therefrom of sufficient length toc have guiding
engagement with said parallel walls and said guide strips,
and to be guided by said strips for a portion of vertical
travel of said carriage, said strips and walls for an addi-
tional portion of vertical -trave! of said carriage and said
walls for the remainder of vertical travel of said carriage
and guiding said roilers beyond the eads of the inner
of said channeled members along the cuter of said chan-
neled members.

“7.-In a drilling apparatus particularly adapted for drill-
ingin a mine roof, a frame, a vertically extending exten-
sible mast carried at the front of said frame for relative
movement with respect thereto and including a lower
guide section engageable with the ground and an upper
‘guide section telescopicaily movable with respect .to said
dower guide section -for engagement with the roof, hy-
draulic means connected between said frame and lower
guide section for engaging said lower guide section with
the ground, other hydraulic means connected between
said Jower guide section and wupper guide seciion for
engaging said upper guide section with the roof, to pro-
-vide a continucus rigid cclumn between the roof and
ground taking the drilling reéactions on the ground, each
guide section including facing channeled members guided
for telescopic mevement with respect to each other, the
inner of said channeled members having parallel spaced
walls exiending the length thereof and.the outer of said
channeled members -having guide strips extending verti-
cally -thercalong over .the.ends of the . walls of the juner
of said channeled members and terminating in alignment
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therewith to form a continuous guide of the same width
throughout the length of said mast when in its extreme
extended positions, a drill carriage having rollers of suf-
ficient length to have guiding engagement with said walls
and strips, a third hydraulic means, a flexible draft means
operated by said third hydraulic means and connected
between the upper end of said lower guide secticn and
said carriage and operated by said third hydraulic means
for vertically moving said carriage along said mast.

8. In a drilling apparatus particularly adapted for drill-
ing in a mine reof, a mobile frame, a vertically extend-
ing guide at the forward end of said frame spaced ver-
tically with respect to the ground, a vertically extending
extensible mast guided in said guide for vertical move-
ment therealong and including a lower guide section
engageable with the ground, an upper guide section guided
for telescopic movement with respect to said lower guide
section, said upper and lower guide sections being ar-
ranged to provide continuous facing channeled guides in
the various positions of extension and retraction of said
guides with respect to each other, a hydraulic cylinder
having a piston rod extensible therefrom connected be-
tween said vertically extending guide and said lower
guide section for vertically moving said mast with respect
to the ground and engaging said lower guide seciion
with the ground, a second hydraulic cylinder having a
pisten rod extensible therefrom connected between said
lower guide section and said upper guide section for
engaging said upper guide section with the roof and
maintaining said guide sections in engagement with the
roof and ground, a drill carriage guided for movement
along said guide sections for substantially the length
thereof, a third hydraulic cylinder having a piston rod
extensible therefrom carried on said upper guide section,
a flexible draft device connected between the upper of
said guide sections and said carriage and cooperati g witn
said third hydraulic cylinder, and an operative connec-
tion between the piston rod of said third cylinder and
said flexible draft device for vertically moving said driil
carriage upon extensible movement of the piston rod from
said third cylinder.

.9.' In a drilling apparatus particalarly adapted for
dIil‘Hlng in a mine roof, a frame, a vertically extending
guide at the forward end of said frame, spaced verticaliy
wi.th respect to the ground, a telescopic mast guided in
said guide for vertical movement therealong and inciud-
ing a lower guide section guided in said guide for vertical
movement therealong, an upper guide szction guided for
telescopic movement with respect to said lower guide
cction, said guide sections being so consiructed and
arranged as to provide continuous facing chenneled guides
throughout the length of said mast in the various positions
of adjustment.thereof, a bearing plate on the lower end of

said lower guide section, a hydrautic cylinder having a

piston rod extensible therefrom connected between said
vertically extending guide and bearing plate for engaging
said bearing plate with the ground and holding said
bearing plate in spaced relation with respect to the grousnd,
a roof piaie on the upper end of the upper of said guide
sections, a second hydraulic cylinder having a piston rod
extensible therefrom carried on said bearing plate and

having engagement with said roof plate for maintaining

said bearing plate in engagement with the ground and
engaging -said roof plate with 2 mine roof, 2 source of

I+ P . - .
supply of hydraulic fluid under pressure including a

valve and a pressure line connected from said valve to
r?,ai-
pressure thereto to maintain said bearing and roof wlates
in engagement with the ground and roof, an accumulator
having fiuid connection with said pressure line o main-

-tain said bearing plates.in engagement with ground and
-roof and providing pressure to continue extensibie move-

ment of said piston.with respect to said cylinder to.com-
pensate for give in the mine floor and roof, and means
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limiting the pressure of said roof piate against the mine
100L. :

10. In a drilling' apparatus particularly adapted for
drilling in a mine roof, a frame, a vertically extending
guide at the forward end of said frame, spaced vertically
with respect to the ground, a telescopic mast guided in
said guide for vertical movement therealong and in-
cluding a lower guide section guided in said guide for
vertical movement therealong, an upper guide section
guided for telescopic movement with respect to said lower
guide section, said guide sections being so constructed
and arranged as to provide continuous facing channeled
guides ihroughout the length of said mast in the various
positions of adjustment thereof, a bearing plate. on the
lower end of said lower guide section, a hydraulic cyiinder
having a piston rod exiensible therefrom connected be-
tween said vertically extending guide and bearing plate
for engaging said bearing plate with the ground and hold-
ing said bearing plate in spaced relation with respect to
the ground, a roof plate on the upper end of the upper
of said guide sections, a second hydrautic cylinder having
a piston rod extensible therefrom carried on said besring
plate and having engagement with said roof plate for
maintaining said bearing plate in engagement with the
ground and engaging said roof plate with a mine roef,
a.source’ of supply of hydraulic fluid under pressure
inciuding a valve and a pressure line connected from
said valve to said second hydraulic cylinder for suppiying
fluid under pressure thereto to maintain said bearing
and roof plates in engagement with the ground and roof,
and - fluid pressure means having comnnection with said
pressure line to maintain said bearing plates in engage-
ment with ground and roof and providing pressure to
continue extensibie movement of said piston with respect
to said cylinder to compensate for give in the mine floor
and roof comprising an accumulator connected in said
pressure line and charged by pressure in said pressure line,
to supply pressure to said second hydraulic cylinder.

11. In a drilling apparatus particularly adapted for
drilling in a mine roof, a frame, a vertically extending
guide at the forward end of said frame, spaced vertically
with respect o the ground, a telescopic mast guided in
said guide for vertical: movement therealong and includ-
ing & lower guide section guided in said guide for vertical
movement therealong, an upper guide section guided for
telescopic movement with respect to said lower guide
section, said guide sections being so constructed and ar-
ranged as to provide continuous facing channeled guides
throughout the length of said mast in the varicus positions
of adjustment thereof, a bearing plate on the lower end
of said lower guide section, a hydraulic cylinder having
a’ piston rod extensible therefrom connected between said
vertically extending guide and bearing plate for engaging
said bearing plate with the ground and holding said bear-
ing plate in spaced relation with respect to the ground,
a roof plate on the upper end of the upper of said guide
sections, a second hydraulic cylinder having a piston rod
extensible therefrom carried on said bearing plate and
having engagement with said roof plate for maintaining
said bearing plate in engagement with the ground and
engaging said roof plate with a mine roof, a source of
supply of hydraulic fluid under pressure including a valve
and a pressure line connected from said valve io said
second hydraulic cylinder for supplying fluid under pres-
sure ihereto to maintain said bearing and roof plates in
engagement with the ground and roof, and fluid pressure
means having connection with said pressure line to main-
tain said bearing plates in engagement with ground and
roof and providing pressure to continue extensible move-
ment -of said piston with respect io said cylinder to com-
pensate for give in the mine floor and roof, and an ad-
justable relief valve connecied in said pressure line and

limiting the pressure of said roof plate against the mine -

roof,
12. In a drilling apparatus particularly adapted for

o=

20

35

40

60

75

14 ‘
drilling in a mine roof, a mobile frame, a vertically ex-
tending guide at the forward end of said frame, a tele-
scopic mast guided in said guide and including a lower
guide section having a bearing plate on the lower end
thereof, a first hydraulic cylinder having a piston rod
exiensible therefrom connected between said guide and
the lower of said guides for engaging said bearing plate
with the ground, an upper guide section guided for verti-
cal movement along said lower guide section, a bearing
plate on the upper end of said upper guide section for
engagemeni with the roof, a second hydraulic cylindér
having a piston rod extensible therefrom carried on said
first . mentioned bearing plate and connected with said
second mentioned bearing plate, for engaging said second
mentioned bearing plate with the mine roof, a source of
supply of fluid under pressure including a pump, a plu-
rality of valves, a pressure line leading from one of said
valves to said first hydraulic cylinder, a pressure line
leading from the other of said valves to said second hy-
draulic cylinder to effect engagement of said bearing plates
with the ground and roof, and an- accumulator in said
pressure line maintaining fluid under pressure therein to
maintain said bearing plates in engagement with the floor
and roof and to take up for give in the floor and roof.

13, In a drilling’ apparatus particularly adapted for
drilling in 4 mine roof, a mobile frame, a vertically ex-
tending guide at the forward end of said frame, a tele-
scopic mast guided in said guide and including a lower
guide section having a bearing plate on the lower end
thereof, a first hydraulic cylinder having a piston rod
extensible therefrom connected between said guide and
the lower of said guides for engaging said bearing plate
with the ground, an upper guide section guided for ver-
tical movement along said lower guide section, a bearing
plate on the upper end of said upper guide section for
engagement with the roof, a second hydraulic: cylinder
having a piston rod extensible therefrom carried on said
first ‘mentioned bearing plate and connected with said
second mentioned bearing plate, for engaging said second
mentioned bearing plate with the mine roof, a' source
of supply of fluid under pressure including a pump, a
pluzrality of valves, a pressure line leading from one of
said valves to said first hydraulic cylinder, a pressure line
leading from the other of said valves to said second hy-
draulic cylinder to effect engagement. of said bearing
plates with the ground and roof, and an accumulator in
said pressure line maintaining fluid under pressure there-
in to maintain said bearing plates in engagement with
the floor and roof and te take up for give in the floor
and roof, a drill carriage guided for movemeni along
said lower and upper - guide sections, and a third hy-
draulic cylinder having a piston rod extensible there-
from, said third hydraulic cylinder having connection
with the upper of said guides and depending therefrom,
a flexible draft device comnected between the lower of
said guide sections and said drill carriage, and an op-
erative connection between said piston rod of said third
cylinder and said flexible draft device, for operating the
same to vertically move-said drill carriage along ‘said
guides,

14. In a drilling apparatus particularly adapted for
drilling in a mine roof, a frame, a vertically extending
guide at the forward end of said frame, a telescopic mast
guided in said guide and including a lower guide section
guided in said guide for vertical movement therealong
and an upper guide section guided in said lower guide
section for movement therealong, a bearing -plate on the
lower end of ‘said lower guide section, a first hydraulic
cylinder having a piston rod extensible therefrom con-
nected between said guide and lower guide section, for
vertically moving said bearing plate and mast with re-
spect to the ground,-a roof plate on the upper end of said
upper guide section, a tweo-stage hydraulic cylinder and
piston unit having a piston rod supported on the lower
of said bearing plates, a cylinder movable along said




2,832,687

i5

piston rod and having operative connection with said
roof plate and a second c¢ylinder movable along said
first cylinder, a drill carriage guided in said lower and
upper guide sections for movement along said mast, a
third hydraulic cylinder depending from said roof plate
and having a pision rod extensible from the lower end
therecf, a guide sheave on the end of said last meationed
piston rod, a guide sheave on said second cylinder of said
two-stage hydraulic cylinder and piston unit, and a flexi-
bie draft device connected from the lower of said guide
sections, adjacent the upper end therecf and trained
around said sheaves and having connection with said car-
riage for vertically moving said carriage along said lower
and upper guides upon relative movement of said sheaves
with respect to each other.

15. In a drilling apparatus particularly adapted for
drilling in a mine roocf, a frame, a vertically extending

uide at the forward end of said frame, a telescopic mast
guided in said guide and including a lower guide section
guided in said guide for vertical movement therealong
and an upper guide section guided in said lower guide
section for movement therealong, a bearing plate on the
lewer end of said lower guide section, a first hydraulic
cylinder having a piston rod extsnsible therefrom con-
nected between said guide and lower guide section, for
vertically moving said bearing plate and mast with respect
to the ground, a roof plate on the upper end of said upper
guide ssction, a two-stage hydraulic cylinder and piston
unit having a piston rod supported on the lower of said
bearing plates, a cylinder movable along said piston rod
and having operative connection with said roof plate and
a second cylinder movable along said first cylinder, a
darill carriage guided in said lower and upper guide sec-
tions for movement along said mast, a third hydraulic
cylinder depending from said roof plate and having a
piston rod extensible from the lower end therecf, a guide
sheave on the end of said last mentioned piston rod, a
guide sheave on said second cylinder of said two-stage
hydraulic cylinder and piston unit, and a flexible draf
device connected from the lower of said guide sections,
adiacent the upper end thereof and trained around said
sheaves and having connection with said carriage for ver-
tically moving said carriage along said lower and upper
guides upon relative movement of said sheaves with re-
spect to each other, a scurce of supply of fluid under
pressure to said cylinders under manual selection and in-
cluding a valve, a pressure line leading from said valve
to said first mentioned cylinder of said two-stage hydraulic
cylinder and piston unit, and an accumulator connected
in said pressure line for maintaining pressure therecn and
supplying sufficient pressure to said first mentioned cylin-
der of said two-stage hydraulic cylinder and piston unit
te compensate for give in the mine floor and rcof.

16. In a’ drilling apparatus particularly adapted for
drilling in a mine rocf, a frame, a vertically extending
guide at the forward end of said frame, a telescopic mast
guided in said guide for vertical movement therealong
and including a lower guide section slidably guided in
said guide, an upper guide section guided for telescopic
mevement with respect to said Jower guide section, said
guide sections being arranged to provide continuous facing
channeled guides throughout the length of said mast, a
drill carriage guided for movement along said guides, a

earing plate on the lower end of the outer of said guide
sections, a first hydraulic cylinder having a piston rod
extensible therefrom connected between said gnide and
bearing plate for engaging said bearing plate with the
ground, a roof plate on the upper end of said upper guide
section, a two stage ram having an inner cylinder with
a piston rod extensible therefrom and carried on said
bearing plate, said cylinder engaging said roof plate, said
two-stage hydraulic ram also having an outer cylinder
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movable along said inner cylinder, a third hydraulic cyl-
inder mounted on the inner of said guides adjacent the
upper end thereof and depending therefrom, a piston rod
extensible from the lower end of said cylinder, a sheave
on said piston rod, a second sheave on said outer cylin-
der of said two-stage cylinder and piston, a flexible draft
device connected with the lower of said guides adjacent
the upper end thereof and reeved about said sheaves and
having connection with said drill carriage for vertically
maoving said drill carriage upon relative movement of
5 sheaves with respect to each other, a source of sup-
ply of fuid vnder pressure, selectively operable valve
means for supplying fluid pressure to said inaer cylinder
of said ram to engage said roof plate with a mine rcof,
a second valve, fluid pressure connections from said sec-
oud valve to the outer cylinder of said ram and to the
piston rod end of said third cylinder, to effect lowering
of said outer cylinder and retractivle movement of said
piston rod with respect to said third cylinder, and a
sequence valve in said fluid pressure counection to said
last mentioned cylinders operable tc assure lowering
movement of said outer cylinder of said ram to the full
length of its stroke prior to elevation of the sheaves op-
erated by retractible movement of said piston rod of said
third cylinder within said third cylinder.

17. In a drilling apparatus particularly adapted for
driliing in a mine roof, a vertically extending extensible
mast including a lower guide section having a bearing
plate on the lower end thereof engageable with the ground,
an upper guide section telescopically movable with re-
spect to said lower guide section and having a roof plate
on the upper end thereof for engagemeni with the roof,
hydraulic cylindér and piston means mounted on said
bearing piate for maintaining said bearing plate in engage-
ment with the ground and having cperative connection
with said roof plate for moving said roof plate into en-
sagement with the roof to provide a rigid column aund
continucus guide between the mine roof and flocr, a
drill carriage guided in said guide for vertical movement
therealong, means for feeding said drill carriage vertically
along said guide, a source of supply of fluid under pres-
sure and valve means controlling the supply of fluid under
pressure to said hydraulic cylinder and piston means to
eperate said hydraulic cylinder and piston means to en-
zage said bearing plate with the ground and said roof plate
with the mine roof, an accumulator charged from said
source of supply of fluid under pressure and having fluid
connection with said hydrauvlic cylinder and piston means
for maintaining said bearing plate in engagement with
the ground and said roof plate in engagement with the
roof and taking up for give in the roof and floor, and
relief valve means connected with said accumulator for
limiting the pressurz of said roof plate against the mine
roof to a predetermined safe pressure.
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