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To all whom it may concerw:

Be it known that I, ALEXANDRE CANTIN, of
Paris, France, have invented Improvements
in and relating to Rotative Rock-Drilling. Ap-
5 paratus; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
of the same, reference being had to the an-
nexed sheet of drawings, making a part of the
same. .

The object of this invention is to provide an
improved rock-drilling apparatus which is
- digtinguished from apparatus of the same class
as heretofore constructed by the following
chief characteristic points, viz: first, the pe-
‘euliar mode of mounting the drilling - ma-
chine upon its frame or carriage and the
special arrangement of the latter to render the
direction of the holes to be bored independent
of the position of the said frame or carriage;
second, the general arrangement of the appa-
ratus, together with the employment of hy-
draulic pressure for exerting upon the drill a
forward pressure always proportionate to the

resistance of the material to be perforated;

third, the general mode of construction of the
drilling-machine, which is of oscillatory move-
ment upon its point of suspension, in order to
give the drill freedom during its rotary move-
ment of drilling to alter its direction as may
be required. I have adopted for the propul-
sion of the drill-holder hydraulic pressure ex-
erted upon a piston, which constantly presses
the drill to the bottom of the hole with the
force most suitable for its advance, in order to
obtain the maximum yield or effective work.
The principal advantages which I obtain by
the improved apparatus consist in a great
economy asregards the motive power required
for operating the machine, less wear of the
drills, and a yield or effective work much
more considerable—that is to say, a more rapid
deepening of the hole than with the machines
heretofore employed. TFurthermore, the im-
proved machiné, not, being subjected to con-
stant vibration-and ‘shocks, is, owing to its
simplicity, liable to Iliardly any.wear.

The first part, which I will now proceed to -

describe, is the drilling-machine in which I
employ hydraulic pressure. This machine is
designed for boring holes for blasting purposes
in rocks or other kinds of resisting material

-shown in elevation.

means of the cocks N and R.

in the making of tuunels, euttings, mines,
quarries, or for submarine purposes.
Figure 1 represeats, in elevation and partly

in section, two of the improved machines 55 -

mounted upon a frame or carriage for operat-
ing in open quarries, the machine on the left-
hand side being shown in central longitudinal’
seetion, and that on the right-hand side being
Fig. 2 is a plan of this
arrangement. T'ig. 3is a vertical section of
the piston in which the rod of the tool-holder
is mounted. Fig. 4 is a cross-section of the
rings in which the drill is hung. Tig. 5 is a
side view, and T'ig. 6 an end view, of a modi-
fied construction of frame or carriage for the
machine. :

The drilling-machine is composed, essential-
1y, of 4 cylinder, «, a piston, p, a drill-holder,
b, and bevel-wheels d and ¢, which I may re-
place by any other suitable means for trans-
mitting motion. The admission and regula-
tion of the hydraulic pressure are effected by
¢ is the deliv-
ery-cock. The cylinder a, carrying all the
mechanism, serves as the frame of the machine.

The drill-holder D, which is cylindrieal, is
fitted to the piston by means of a fixed collar,
5, bearing upon the rollers z of this piston,
Fig. 3, in such a manner that the piston will
notrotate with the drill-holder. Theendofthe
drill-holder is provided with a projection, «,
which enters a recess formed for this purpose
in the center of the piston,and thus constitutes
a guiding-point for the drill-holder, which is
fitted with a slight amount of friction into the
cylindera, and has keyed upon it the wheel d, °
which imparts to it a movewment of rotation.
The forward movement of this drill:holder is
imparted to it by hydraulic pressure exerted:
upon the surface of the piston p.

It will be seen that the improved machine
requires a relatively slight motive power, inas-
much as all the force is exerted upon the drill
for its rotation only. :

The cock Rserves tointercept the admission
of-the fluid into the eylinder and allow it to
escape from the same, thie -cock N serves to
admit the fluid to act upon one face or the
other of the piston, according as it is desired
to effect the advance or retreat of the tool.
The apparatus is suspended upon its frameor
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carriage by means of three rings, ¢ ¢ ¢y pro-
vided with trunnions placed as shown in Fig.
4, the exterior ring, ¢, resting in or upon the
frame or carriage. 'The object of this arrange-
ment is to allow the direction of the pressure
to be guided by the drill itself in such a man-
ner that whatever be the deviation which the
nature of therock gives to the drill theappara-
tus will adapt itself thereto.

For drilling rocks whose nature and resist-
ance are extremely variable I have adopted
hydraulic pressure which only requires an ap-
paratus of restricted volume. For this pur-
pose I arrange upon the frame or carriage a
reservoir, B, combined with a pump, o, for
drawing water from the said reservoir and
foreing it into the eylinder 7, upon which are
mouunted the supply-pipes.

The pipes for the discharge of the water
which has beenemployed in working the drill-
ing-machine are conducted back to the reser-
voir B,sothat the apparatus will work fora long
time with the same water. This arrangement
with a pump is especially adapted for cases
where a number of drilling-machines are act-
ing simultancously upon the same face of the
rock and are arranged upon the same frame
or carriage.

For a drilling -machine upon a separate
frame or carriage for working in narrow gal-
leries in mines or tunnels, I employ' a forece-
pump fixed upon the cylinder of the drilling-
machine,furnished with a valve for regulating
the pressure, and worked by means of the fly-
wheel or pulley actuating the drill. In this
case it is only mnecessary to employ a single
movable bucket,into which are conducted the
suctionand delivery pipes.

I will now proceed to describe the frame or
carriage upon which the machine ig mounted,
and which will vary according to the nature
of the work to be executed—that is to say, in
a general manner according to whether the op-
erations are to be carried on in open quarries,
in a gallery for making mines, tunnels, or cut-
tings, or for submarine purposes.

A number of drilling - machines may be
mounted upon one frame or carriage, whether
they are worked by hand or by a motor.

A frame or carriage for isolated operations
in open quarries, Figs. 1 and 2, is composed
of two horizontal superposed plates connected
by a bolt, . (Represented by dotted linesin
Fig. 1.) The upper plate carries vertical
semicircular guides D, between which move
the arms I, carrying the drilling-machine.
The arms F are held apart by the cross-bars
¢ ab their lower part, and by the exterior ring,
¢, of the suspension device of the drilling-ma-
chine at their upper part. These arms I os-

cillate around a common axis, V, to give the
drilling-machine any desired position in the
vertical plane, where it is held by bolts or
pins v, passing through the said armsand en-
tering the semicircular guides D.

The lower plate is provided with gpurs to
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prevent it from sliding. -Italso has segments
%, serving as rails for the movement of the
upper plate. TFortransportthiskind of frame
or carriage is provided with arms g, into
which is introduced a bar or other suitable
contrivance. The arms I are then shifted in
such a manner as to lay the drilling-machines
upon the frame or carriage, which has ab its
center the hydraulic apparatus.

It will be readily understood that the drill-
ing-machines mounted upon this description
of frame or carriage can operate at any angle
or inclination. In the example represented
in the drawings of the frame or carriage sup-
porting two drilling-machines the one can
bore vertically and the other horizontally,
which is very advantageous in working in
quarries. Moreover, this arrangement per-
mits the strains to be equilibrated, thus giv-
ing the apparatus great stability, without the
necessity for making the weight or volume
thereof too great.

A frame or carriage for operating in gal-
leries of mines is represented in Figs. 5 and
6. This frame or carriage, which may sup-

port one or more drilling-machines, is chiefly

characterized by its simplicity, lightness, and
consequent facility of removal from one place
to another.
four iron plates or girders, braced at one ex-
tremity by a piece of cast-iron, forming the
head of the frame and receiving at its center
a screw-claw, and at the other extremity by a
plate provided with spurs and forming the
foot of the frame. The drilling-machine is
free to slide between the said arms by means
of rollers mounted upon its trunnions. Inthe
said arms are formed apertures for securing
the machine at the desired height or in the
position by meansof boltsor pins. The frame
or carriage is fixed by its serew-claw and its
spurs betweentheroof and the floor of the gal-
lery, or between its side walls.

Fig. 5 represents a drilling-machine pro-
vided with hydraulic apparatus which com-
prises two cocks, one in front and the other
at the rear; but these two cocks may be re-
blaced by a single cock. Moreover, toinsure
a rapid return-stroke of the drill and to sim-
plify the management of the Diston-cylinder,
I arrange a pressure-reservoir or accumulator,
A, which, by means of a cock, furnishes its
excess of force in front of the piston to drive
the same back.

I claim—

1. The combination, in the drill-earriage,
of the lower rail, », connected by vertical
pivot r to the upper plate, having the guides
D and the horizontal pivot ¢, with the arms
T, that arve joined to the pivot ¢, and that
hold between them the ring ¢, cross-bar 4,
rings ¢ ¢, and cylinder «, substantially as here-
in shown and described. _

2. The piston p, having central recess and
rollers # In said recess, combined with the
drill-holder b, having the collar s and the ter-
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minal guide - projection u, substantially as | outer ring, ¢, substantially as herein shown
specified, for use within a cylinder, ¢, which | and described.

is a?apted to wholly inclose the piston p, as'| . ALEXANDRE C ANTIN

set forth, : )
5 3. The drill-cylinder a, combined with the | - Witnesses: '

concentric rings ¢ ¢ ¢/, and with the pivoted Ropt. M. HOOPER,

arms F, that carry and are held apart by the JEAN BAPTISTE ROLLAND.




