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L0 acl whom it maiy concern

- Be it known that I. Leroy S. Prours, a citi-
zen of the United States, residing at Canton,
In the county of Stark and State of Ohio, have
invented certain new and useful Improvements
in Roek-Drilling Machines; and I do hereby
be a full, clear,and ex-
act description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompan ying drawings, and
to the figures of reference marked thereon,
which form a part of this specification.

My invention relates to improvements in.

rock-drilling machines; and the object of my
invention is to provide what might be termed
a “‘self-contained ” machine—that is to say,
the motor is supported and carried by the
tripod or other support which carries the

mechanism for operating the drill and the

construction being such that it can be moved
from place to place without detaching any of
~the parts er can be set up and operated with-

out any outside source of power. Heretofore
in rock-drills, and especially drills designed
for prospecting, it has been customary to sup-
ply power from some source outside from the
drill mechanism proper wherein the drill is
not operated direct by the action of the ex-
plosion.

A further object of the present invention
1s to provide a drilling-machine in which the
work 1s done by successive blows delivered to
the drill-bar by a hammer. -

I attain these objects by the mechanism
tllustrated in the accompanying drawings, in
which— E --

Figure 1 is a side elevation showing the dril]
and its mechanism located in an inclined po-

sition and showing the motor in a horizontal

position. Fig. 2 is a side elevation showing
a portion of the drill mechanism and illus-
trating the motor in a perpendicular position.
Fig. 3 is a side elevation of the drill-operating
mechanism, showing the same detached from
1ts pivotal support and illustratine an elec-
tric motor for operation. Fig. 4 is a sec-

tional view of the engine-support and illus-
trating the manner of transmitting the power :

from the engine to the drill.
view of the support, showing the drill mech-

exhaust-chamber.

‘mechanism.

Iig. 5 is a top

anism removed. Tig. 6 is a side elevation of
the motor, showing the parts broken away to
illustrate the valve-chambers and 1Hustrating
the exhaust-chamber in section also showing
the fan for driving exhaust away .and the
the proper pipe connection leading from the
IF1g. Tis a transverse sec-
tion on line A A, Fig. 9, except that line A A
18 extended through the drill - transmitting
Fig. 8is a top view of the lower
end or portion of the drill-frame, 1lustrating
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the hammer-operating cross-head and cam

for operating the hammer cross-head. Fig.

9 1s a top view of the drill mechanism, show-

ing all of the parts properly arranged with
reference to each other and 1lustrating the
hammer-head brolken away and showing one
of the spring-casings brolken away, also show-
ing one of the spacing-tubes broken AWAY.
Similar numerals of reference indicate cor-
responding parts in all the figures of the draw-
1Ngs. | |
In the accompanying drawings, 1 repre-
sents the motor-support, which is held in
proper elevation by the legs 9. which legs are
pivotally connected to the support and are
constructed and connected in the usual man-
ner, a description of said parts being deemed
unnecessary here owing to the fact that the

motor-support or tripod form no particular

part of the present invention except that the
motor 18 carried by the tripod. .
Upon the support 1 is located the turn-table
plate 3, which is properly fitted to the support
1, so that it can be rotated in a horizontal
plane, or substantially so, and for the purpose
of preventing the turn-table 3 from becoming
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accidentally detached from its support the

hook-bolts 4 are provided. The turn-table
plate 3 is provided with the integral upright
members 5, which members ara spaced apart
to allow the motor to be placed between sald
support. The upright members 5 are pPro-
vided with apertures 6. which apertures are

for the purpose of recelving the hollow coup-

ling-thimbles 7, to which coupling-thimbles
are connected the drill-frame-carrying mem-
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2.

hers 8. It will be understood that by con-
necting the drill-frame supports 5 t0 the turn-
table members 5, as just above deseribed,
the drill-frame supports and the drill-frame
can be turned at any desired inclination to a
horizontal line and that by connecting the
turn-table plate to the motor-support the drili-
erame can be turned at any angle 1n a hori-
sontal plane, thereby providing a universal
movement as between the motor, 1ts support,
and the drill-frame proper, by which arrange-
ment 1 am enabled to bring the drill into op-
erative position regardless of 1ts inclination
or its horizontal position.

For the purpose of holding the drill-frame
at any desired point of adjustment the hinged
clamping-plates 9 are provided, which clamp-
ing-plates are supported by the cdrill-frame-
carrying members8, and their bottom or lower
ends bear against the upright members 9 when
clamped against the inner faces of said mem-
bers by means of the serew-threaded bolts 10
and thelr nuts 11.

The motor 12 is suspended from the bolts
13, which bolts extend upward and pass
throuch the turn-table plate 3. The top or
upper ends of the bolts 15 are provided with
the nuts 14, by which arrangement the motor
can be brought to or from the turn-table plate
by turning the nuts 14 1n opposite direction,
this feature being desirable for the purpose
ot adjusting the tension ot the driving-chain,
as hereinafter described.

Upon the motor-shatt 15 is mounted the
sprocket-wheel 16, from which sprocket-wheel
leads the drive-chain 17, which drive-chaln
leads to the sprocket-wheel 18, which sprocket-
wheel is mounted upon the counter-shatt 19,
which shaft passes through one of the hollow
coupling-thimbles 7. Upon the outer end ot
the counter-shaft 19 is mounted the sprocket-
wheel 20, from which sprocket-wheel leads
the drive-chain 21, which drive-chain leads to
and extends around the sprocket-wheel 22,
which sprocket-wheel 1s mounted upon the
shaft 23, said shaft being journaled 1n the
bearings 24, which bearings are fixed to the
rear end of the drill-frame 25, said drill-frame
consisting of a rectangular structure substan-
tially of the form shown In Figs. 3 and 9.
Upon the shatt 23 is loosely mounted the bev-
eled pinion 26, which beveled pinion meshes
with the beveled wheel 27. TFor the purpose
of allowing the shaft 23 to rotate independent
of the beveled pinion 26 the clutch member
98 is provided, which engages the integral
cluteh member 29, formed integral with the
beveled pinion 26. The clutch member 28 1s
thrown in and out of contact by means of the
lever 30. The clutch here described 1s an or-
dinary friction-clutch; but 1t will be under-
stood that any kind of clutch may be pro-
vided, and no detail deseription is deemed
necessary.

The beveled gear-wheel 27 is secured to the
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drill-operating shaft 31, which shaft 1s sup-
ported at its ends by means of suitable bear-
ings 32 and 33, the bearing 32 being shown
in Fig. 9 and the bearings 35 shown 1n Kig. 3.
Upon the frame25 18 slidably mounted a drill-
carriage, which drill-carriage consists of the
members 34 and the cross or tie members 39,
36, 37, and 38, all of said members being
tormed integeral or connected together, so as
to constitute a rectangular frame. For the
purpose of holding the drill - carriage upon
the trame 25 the ways 39 are provided, which
ways are jointed to the members 34 of the
drill - carriage, said ways coming under the
flanges 40.

Upon the operating-shatt 31 is rotatably
mounted the cam 41 and the cam being so
connected that it can move endwise or longl-
tudinally upon the shaft 31, and for the pur-
pose of rotatably connecting the cam 41 with
the shaft 81 the keyway 42 1s provided, which
keyway receives an ordinary key carried by
the cam and the key adapted to slide back
and forth in the keyway. The key adapted
to slide back and forward in the keyway 1S
ot 1llustrated; but it will be understood that
the cam 41 is provided with a key which fits
in the way and corresponds with the shape ot
the keyway. The drill rod and carriage, to-
oether with the drill 43, 1s fed forward in the
nsual manner by means of the serew-threaded
shatt 44, which screw-threaded shaft 1s pro-
vided with an ordinary crank 45. The screw-
hreaded shaft 44 passes through the screw-
threaded bushing 46, which screw-threaded
bushing is fixed to the cross-arm 35. The
cam 41 is provided with the hub 47, which
hub is formed of a length equal to the cdis-
tance between the inner faces of the cross-
hars 35 and 86, so that there can be no end
movement of the cam independent of the crill-
carriage. Upon the drill-carriage, which con-
<ists of the members 34 and the cross-bars 3D,
36, 37, and 88, are mounted the two cross-heads
48 and 49, which cross-heads are held in proper
spaced relation with reference to each other
by means of the hollow tubes 50, which hol-
low tubes are mounted upon the rods 51. The
~ods 51 extend through both eross-heads and
through spring-sockets 52 and the springs 53,
and for the purpose of confining the SPrings
at their outer ends the nuts 54 are employed,
and. if desired, washers 55 may be interposed
between the nuts 54 and the ends of thesprings
=9 The cross-head 48 is provided with the
stud 56, upon the lower end of which 1s
mounted the antifriction-roller 57, which anti-
rriction-roller is so adjusted that it will come
‘1 contact with the face 58 of the cam 41.

In Fig. 3 the cam is shown in position
which brings the cross-head 43 together with
the different parts connected thereto and be-
longing to the mechanism connected with the
oross - head at its farthest rearward point,
which movement of the cam compresses the
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springs 53 and stores power therein. Asthe |

cam continues to rotate, the antifriction-roller
is freed from the cam-face, at which time the
cross-heads 48 and 49, together with the dif-
ferent parts carried thereby, are free to he
moved in the guideways 59, which onideways
are connected to the carriage members 34 by
means of the bolts 60. It will be understood
that when the cross-heads 48 and 49 are moved
backward the springs will be compressed and
held in a compressed condition until the anti-
friction-roller is released, after which a qulck
and sudden forward movement of the cross-

heads, together with the different parts car-

ried thereby, is given.

For the purpose hereinafter described the
cross-head 49 1s formed heavy, so that in quick
forward movement it will act as a hammer or
sledge and give a sharp and quick blow to
the drill, as hereinafter described.

Upon the drill-shaft 61 is securely fixed the

~collar 62, said drill-shaft being journaled in
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Fig. 9.

bearingslocated upon the cross-bars 87 and 38
and the drill-shaft so journaled that it can have
and does have a slight reciprocating move-
ment. Saiddrill-shaft also passes throueh the
cross head or hammer 49, as illustrated in
For the purpose of freeing the drill
after it has been given a stroke by the cross-
head hammer 49 the spring 63 is interposed
between the collar 62 and the cross-bar 3%.
Upon the drill-shaft 61 is securely mounted
the Imtermittent gear-wheel 64, which inter-
mittent gear-wheel meshes with the pinion 65.
The pinion 65 is rotatably mounted upon the

drill-operating shaft 41 and is located between

the cross-bars 36 and 87, so that there can be
no end movement of the pinion independent
of the carriage, and in order to accomplish
this result the pinion -may be formed of g

length equal to the distance between the cross-

bars, or, as shown, it may be provided with
the extension or hub 66. The pinion 65 is
in this instance provided with the single tooth

67, and hence it will require one complete

revolution of the pinion 65 to rotate the in-

termittent gear one-sixth of a revolution, as
shown 1n Fig. 7, or the intermittent gear 64
may be provided with any desired number of

notches 68 to suit the kind of work designed
to be performed. | |

- It will be understood that the cam. 41, the
antifriction-roller 57, the intermittent gear-
wheel 64, and the pinion 65 should be so timed
with reference to each other that the drill-
shaft 61 will be rotated just before the anti-

friction-roller 57 is released from the cam-
face, so that the blow may be given to the

drill by the device above described. By tim-

ing the different parts, as just above described,
the drill when it is rotated is free trom the
rock or other material, owing to the fact that
the interposed spring 63 will force the- drill-
shaft 61 backward as the antifriction-roller
57 comes in contact with the cam-face 58 and

anism or machine can

starts the cross-heads 48 and 49 on their hack-
ward movement. |

Lo the front or forward end of the drill-
shaft 61 is connected in any convenient and
well-known manner the drill socket or holder
69, which socket receives and holds the drill
43. "The socket 69 may be of any well-known
construction and needs no description here, as
1t will be understood that any kind of drill-
socket can be employed without departing
from the nature of the present invention.

In Fig. 3 I have illustrated an electric mo-
tor 70, which may talke the place of the motor
12, which electric motor may be located on
the end of the drill-frame 25, and of course
beveled gear-wheel 27 will be displaced and the
straight - faced gear-wheel 71 substituted,
which 1s driven by the straight- face pinion
72, said pinion 72 being located upon the ar-
mature-shatt 73. I have illustrated this man-
ner of furnishing power as a modification
from that shown in the remaining figures.
It will be understood that by the use of the
electric motor the drill-frame, together with
all the different parts, can be turned at any
angle in the same manner thatitis turned when
the motor is suspended from the support.

The drill-frame, together with all of the dif-
ferent parts carried by the drill-frame, turns
upon a center common to the counter-shaft 19
when the motor is placed in a vertical posi-
tion and common to the thimbles 7 regardless
of the position of the motor, whether it be
placed in a vertical or horizontal position or
the motor attached to the drill-frame, by
which arrangement the change of the angu-
larity of the drill-frame to a horizontal plane

will not change the distance between the shatt

23 and the shaft of the hollow thimbles 7 of
the shaft located through either of the thim-
bles 7, by which arrangement the drive-chain
21 1s always held in operative position. It

will be understood that it may become neces-
sary to adjust the distance between the wheels

over which the drive-chain passes to compen-
sate for any wear of stretch of said drive-
chain, and in order to provide this adjust-

“ment the upper ends of the drill-frame-carry-

ing members 8 are provided with the slots
74, through which slots the clamping-bolts 75
pass, this adjustment becoming necessary only
when 1t 1s desired to adjust the tension of the
drive-chain 21. | |

The motor carried by the drill-su pport
proper 1s a self-contained motor and forms no
part of the complete movable structure, said
motor aside from the electric motor contain-
1ing within itself and without any additional
source or connection the motor-power for op-
erating the drill, this feature being desir-
able and especially advantageous in many in-
stances, owing to the fact that the drill mech-
be transported from
place to place independent of any outside mo-
tive force. The motor most desirable is an
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‘nternal - combustion motor employing as a
motive force gasolene, naphtha, alcohol, or
other explosive fluids. I do notin this inven-
tion claim any particular kind of motor of
the class just above described; but I illustrate
an air-cooled motor, which is the most desir-

able and convenient for the purpose intended.

The motor here shown employs a common
tanlk 76 and a common carbureter 77, and for
the purpose of removing the exhaust-gases |
provide the exhaust-chamber 78, from which
oxhaust-chamber leads the exhaust-pipe 79,
which exhaust-pipe may be of any desired
length, and for the purpose of preventing any
accumulation of gases in a tunnel or mine the
exhaust-pipe 79 should lead a sufficient dis-
tance from the drill to prevent any annoyance
or danger arising from the accumulation of
exhaust-gas, and in order to accomplish this
result I provide a fan 80, which 1s an ordi-
nary blow-fan and located so that the blast
from the fan will pass the exhaust-chamber
78 and carry with the blast the exhaust-gas,
which is forced through the tube 79. The fan
may be propelled by any suitable mechanism;
but T have illustrated a wheel 81, mounted
upon the power-shaft 15, and a drive-belt 82,
leading to the fan-wheel 83; but this should
be varied without departing from the nature
of the present invention, as the only ohject
designed is to provide a blast to remove the
exhaust-gas.

1t will be understood that the motor herein
described. whether vertical or horizontal, is
an air-cooled motor, and an ordinary and com-
mon fan is used to produce an air-blast, which
fan may be driven by the pulleys 84 and 85
and the belt 86.

Having fully described my invention, what
T claim as new, and desire to secure by Letters
Patent, 1s—

1 In a rock-drilling machine, the combina-
tion of a support, a turn-table carried by the
support, & motor connected thereto and car-
ried thereby, said support provided with up-
right members spaced from each other, a drill-
frame pivotally connected at right angles to
the pivotal connection of the motor turn-ta-
ble, a sliding carriage and said drill-frame car-
rying operating mechanism, and the drill-op-
erating mechanism driven from a motor-pin-
ijon having a common center with a pivotal
connection of the drill-frame and motor-sup-
vorting turn-table, substantially as and for
the purpose specified.

9 Tnarock-drilling machine, asupport pro-
vided with a turn-table, a motor carried by
the ' turn-table, said motor sustained by the

turn-table, a drill-frame having pivotal con- |

nection between the turn-table, and said frame
and drill-operating mechanism carried by the
drill-frame, and said drill-frame acdapted to
he rotated in horizontal and vertical planes,
and a drill-driving pinion having a common
center with the pivotal center between the
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turn-table and drill-frame, and means for 1n-
termittently rotating the drill, substantially as
and for the purpose specified.

2 In a rock-drilling machine, the combina-
tion of a supporting turn-table carrying a mo-
tor, a drill-frame pivotally connected to the
turn-table, said drill-frame having slidably
mounted thereon a carriage, means for slid-
ing the carriage upon the frame, cross-heads
carried by the carriage and adapted to recip-
rocate independent of the movement of the
carriage, means for reciprocating the cross-
heads in one direction, a drill-shaft journaled
to the carriage and provided with a head, a

70

75

spring interposed between the head, and a 8o

member of the carriage, rods extended through
the cross-heads, said rods having located there-
on springs adapted to move the cross-heads
when released and one of the cross-heads
adapted to strike the head located upon the
drill-shaft. substantially as and for the pur-
pose specified.

4 Tn a rock-drilling machine, a drill-frame
consisting essentially of a rectangular struc-
ture and pivotally connected to a turn-table
at a common center with the drill-driving-
mechanism wheel, a drill-operating shaft jour-
naled to the drill-frame, means for rotating
the drill-operating shaft, a cam rotatable with
the rotation of the drill-operating shatt and
slidably mounted upon said shaft, a carriage
movable upon the drill-frame and the cam lo-
cated upon the drill-operating shait movable
with the carriage, a cross-head adapted to re-
ciprocate independent of the carriage, sald
cross-head provided with an antifriction-roller
and the antifriction-roller normally located
against the face of the cam, a hammer cross-

head adapted to reciprocate in unison with the

cross-head having the antifriction-roller, a
drill-shaft provided with a head, means for
reciprocating the cross-heads in one direction
independent of the cam and antit riction-roller,
and means for intermittently rotating the
drill-shaft. substantially as and for the pur-
pose specified.

5 In a rock-drilling machine, the combina-
tion of a drill-frame pivotally mounted upon
a turn-table, a power-shaft located at a com-
mon center with the pivotal center of the drill-
frame, said drill-frame having journaled there-
to a drill-operating shaft, means for rotating
the drill-operating shaft, a carriage located
upon the drill-frame, a drill-shatt journaled
to the carriage and movable with the carriage,
an intermittent gear-wheel mounted upon the
drill-shaft, and an intermittent pinion mount-
ed upon the drill-operating shatt, said inter-
mittent wheel and pinion meshing with each
other, substantially as and for the purpose
specified. |

8. In a rock-drilling machine the combina-
tion of a drill-frame having mounted thereon
o carriage, said drill-frame having journaled

thereto a drill-operating shaft and the carriage
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the drill-shaft, and

having journaled thereto a drill-shaft. means
for intermittently rotatine the drill -shatt,
cross-heads adapted to reciprocate on the car-

riage, said cross-heads spaced from each other, |

and one of the cross-heads reciprocated along
said drill-shaft provided

with a head, said head located In operative

contact with the cross-head reciprocated alone

the drill-shaft, and means for releasing the

LO

5

20

25

30

40

drill from operative contact during the back-
ward movement of the cross-head along the
drill-shaft, and means for reciprocating the
cross-head in one direction by the intermedi-
ate mechanism from the motor. and means for

reciprocating the cross-head in the opposite

direction independent of the source of power
for the drill-operating mechanism, substan-
tially as and for the purpose specified.

7. Inarock-drilling machine, the combina-
tion of a drill-frame rotatably mounted in
horizontal and vertical planes, said drill-frame
provided with a drill -operating shaft, said
drill-operating shaft provided with a cam and
an mtermittent pinion, said cam and intermit-
tent pinion slidably mounted upon the drill-
operating shatt, a carriage shidably mounted
upon the drill-frame and the cam and inter-
mittent pinion slidable along the drill-oper-
ating shaft, said cam and intermittent pinion
held in spaced relation with reference to each

other, a drill-shaft provided with an intermit-

tent gear-wheel, and said intermittent gear-
wheel adapted to slide with the drill - shatt
upon the intermittent pinion, the drill-shatt
provided with a head, and a cross-head adapt-
ed to strike the head upon the drill-shaft and
move, the drill-shaft with the forward move-
ment of the cross-head, substantially as and
tor the purpose specified. |

3. In arock-drilling machine, the combina-

~tion of a drill-frame pivotally mounted upon
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a turn-table in horizontal and vertical planes,
a drill-operating shaft journaled to the pPiv-
otect drill-frame, a carriage slidably mounted
upon the drill-frame, means for sliding the
carriage upon the drill-frame, said carriage
having journaled thereto g d rill-shaft, means

for intermittently rotating the drill-shaft by

the rotation of the drill-operating shaft, a cam-
actuated cross-head mounted upon the car-

riage, and a drill-shaft reciprocatingly actu-

ated by the cross-head, and a self-contained
motor, substantially as and for the purpose
specified. |

9. Inarock-drilling machine, a drill-frame t

pivotally mounted upon a turn-table, a car-
riage mounted upon the drill-frame, recipro-

cating mechanism mounted upon the carriage,

means for moving the carriage upon the drill-

frame, means for reciprocating the mechanism

mounted upon the carriage, said reciprocat-
adapted to be reciprocated independent of the
reciprocating movement of the drill-shaft and
the drill-shaft carried by the carriage mounted
upon the drill-frame, said reciprocating mech-
anism carried by the carriage adapted to move
the drill-shaft in one direction, and means in-

dependent of the reciprocating mechanism

adapted to move the drill-shaft in the oppo-
site direction from that imparted to the drill-
shatt by the reciprocating mechanism carried
by the carriage, substantially as and for the
purpose specified. -

In testimony that I claim the above I have
hereunto subseribed my name in the presence
of two witnesses.

LEROY S. PFOUTS.

Witnesses:
Jonx H. SroNsELLER,
. W. Boxp.

)

45

6o

Ing mechanism mounted upon the carriage
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