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To all whom it may concern:

Be it known that I, Joux RepiNgrow, a
subject of the King of Great Britain, resid-
ing at Cobalt, in the county of Nipissing
and Province of Ontario, Canada, have in-
vented certain new and wuseful Improve-
ments in Air or Steam Rock-Drills, of which
the following is a specification.

My invention relates to improvements in
air or steun rock-drills, and relates more
particularly to that class of drill in which
a piston-valve is used, and the objects of my
invention are, firstly, to construct the piston-
valve and valve-chest so as to prevent undue
and uneven wearing of these parts, and to
so regulate the reciprocating movement of
the piston-valve so as not to close at any
time either of the main intake ports, and so
maintain the balance of the valve, thereby
reducing to a minimum the friction between
the rocker and the piston-valve; the rocker
and its pin, and the rocker and the piston;
secondly, because of the perfect balancing
of the piston-valve, to enable the piston to
give short strokes as well as long strokes,
under the full pressure of the motive fluid,
and this without in any way interfering with
the usual manner of feeding the drill to the
rock; thirdly, to so construect the rocker and
the bogs carried by the piston so that at no
time will there be any possibility of the
piston-valve being moved so asto close either
of the main intake ports; fourthly, because
of the balancing of the piston-valve, and
the reducing to a minimum of the friction
between the rocker and the parts contacting
therewith, before enumerated, and between
the rocker and its pin, to enable the piston-
valve to be moved so as to give a full quick
opening of the ports leading to and from
the cylinder and so overcome the great dis-
advantage of air freezing, as freezing trou-
bles are largely caused by the comparatively
slow opening of ports which results in con-
stricting the channel for the air for an ap-
preciab%e length of time, and fifthly, to pro-

vide as direct a course as possible for the

motive fluid to and from the cylinder so as
to prevent freezing, and the construction of
my invention will be hereinafter particu-
larly described, and the parts I claim as new
will be pointed out in the claims.

Figure 1 is a central longitudinal section
through a rock-drill constructed according
to my invention. Fig. 2 is an enlarged
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cross-section on the line o—b, Fig. 1, and
T'ig. 8 is a cross-section on the line ¢—d,
Fig. 1, through one end of the piston-valve
and part of the valve-chest showing the
unbroken bearing surface for the whole cir-
cumference of the ends of the piston-valve.

In the drawings, like characters of refer-
ence indicate corresponding parts in each
figure.

My drill will be preferably built so that
the head B* of the piston will be cushioned
against a body of the motive fluid so as to
prevent the impact of this head against the
bearing-block I. The tappet legs of the
rocker and the boss carried by the piston, are
so proportioned in relation to each other,
that when the boss strikes against either of
the tappet legs, the full and quick opening
of the ports leading from the valve-chest
mto the cylinder, and from the cylinder to
the exhaust, is assured, and there is no pos-
sibility of the piston-valve having an over-
throw. Trom the foregoing it is very clear
that the piston-valve in my rock-drill is
moved to reverse the direction of flow of the
motive fluid under pressure before the piston
reaches the limit of its movement.

A is the cylinder, of any suitable construc-
tion, and same is mounted to have longitudi-
nal movement in the shell B. Mounted
within the cylinder A is the elongated piston
I, to which is secured or formed part there-
of, the piston-rod E*. This piston is hol-
lowed out or chambered as shown at F so as
to receive the rotating bar . H is the ro-
tating nut held in the piston and co-acting

~with the said rotating bar.

I is a bearing block mounted within the
cylinder and in which is the bearing for the
rotating bar G.

@ are any suitable. packing rings held in
the heads of the piston E. '

Any suitable pawl and ratchet may be
used for the rotating bar G. My preferred
construction of device for this purpose con-
sists of a ratchet ring J fitted in one end of
the cylinder and held in place by the back-
head cover K against the bearing-block I.
The head L of the rotating bar is chambered
so as to receive the pawls M and N and the
spring O which is positioned between these
pawls to keep them in engagement with the
teeth P of the ratchet ring J.

2 is the air-chest which is suitably attached
to the cylinder A, and 8 are the ports in said
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air-chest. The ports 8 register with the
ports 4 formed in the cylinder A. These
sets of ports alternately receive the motive
fluid from the valve-chest and act also as
exhaust ports, as will be hereinafter more
fully understood.

5 is the valve-chest, the ends of which are
closed by any suitable means, as by means
of the valve-plugs €.

Mounted to have reciprocating movement
within the valve-chest § is the piston-valve
7. Iach end 8 of the piston-valve 7 is pro-
vided with an extended bearing surface
which bearing surface is unbroken by any
port or opening in the valve itself. Upon
referring to Fig. 1 it will be seen that the
inner surface of the air-chest 2 between the
mouth 9 of each port 3 and the mner sides
10 of the main intake ports 11 is unbroken
by any port or opening, thus providing a
uniform bearing surface for the ends of the
sald piston-valve. It will also be noticed
from the said figure that the upper side of
the piston-valve 7 is unbroken by any port
and that the surface of the valve-chest
against which the upper side of said piston-
valve operates is also unbroken by any ports.
The unbroken bearing surface for the ends
of the piston-valve 7 will be seen particu-
larly upon referring to Fig. 3. This figure
shows that the whole of the circumference of
each end of the said piston valve between
the ports 12 (formed in each end of said
piston-valve and opening into the chambers
13 formed in said piston-valve), and the
outer edges of the ends 8, are unbroken,
thereby preventing any possibility of any
slight wearing in the bearing of the valve
destroying its balance.

Mounted in the chambers 14 and 15
formed respectively in the cylinder A and
air-chest 2, is the rocker 16 which is mount-
ed on a pivot-pin 17 mounted in the cylinder
A. The tappet 18 of the rocker 16 operates
in the recess 19 formed in the piston-valve 7.

The piston E is provided substantidlly
midway its heads B* and B2, with a boss 20
having the tapered ends 21 and 22. The
surface of this boss between its tapered ends
is parallel to the surface of the piston at
each end of the boss. The tapered ends 21
and 22 of the boss engage respectively with
the tappet legs 23 and 24 of the rocker 16, in
order to operate sald rocker, and so recipro-
cate the piston-valve. At no time does the
piston-valve 7 close either of the main intake
ports 11, and therefore the pressure of the
motive fluid is substantially the same at
each end of this valve, thus assisting toward
the balancing of the same. Now by con-
structing the piston-valve and its valve-
chest with unbroken hbearing surfaces, the
balancing of my piston-valve is assured at
all times.

To illustrate the operation of my drill,

—
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when the piston is working full stroke: Fig,
[ shows the piston moving inward, Now
when the tapered end 22 of the boss 20
strikes the tappet leg 24, the rocker 16 i
moved s0 as to shoot the piston-valve 7 into
the position shown. This canses the port 12
to vegister with the mouth 9 of the ports 3
and 4 leading to the upper end of the cyl-

inder, and uncovers the port leading from -

the end of the ceylinder i which operates
the piston-rod 18, and allows the exhaust
therefrom. - The piston will continue in-
ward toward the bearing-Dlock T until its
momentum is overcome by the body of mo-
tive fluid nwprisoned between the head D32
and said bearing-block, and it will then
move outward so that ag the head B? moves
into the position shown, the motive fluid
under pressure will rush into the cylinder
from the port 4 leading to the upper end
thereof, and drive the piston outward. In
a short space of time, the tapered end 21 of
the Doss 20 strikes the tappet leg 23.and so
moves the rocker 16 which shoots the pis-
ton-valve 7, to cut off the supply of motive
fiuid into the upper end of the cevlinder;
open the exhaust therefrom, and at the same
tinie open the necessary ports to ecause the
motive fluid under pressure to pass into the
end of the cylinder in which operates the
piston-rod ! The described operations
are of course repeated as the piston recipro-
cates. As the rocker is moved around its
pivot-pin’17, the leg not in contact with the
boss 20, contacts with the piston, and posi-
tively prevents any overthrow of the piston-
ralve T, and so positively insures the full
opening of the ports leading to and from
the cylinder A. In order to reduce to a
minimum any injurious strains and the
generation of undue friction, when either
end of the Doss contacts with its respec-
tive tappet-leg, it will be understood that the
angle of the bevel of the said ends will be
such as to produce the desired result. The
corners of the tappet-legs 28 and 24, where

‘they come in contact with the beveled ends

21 and 22 of the boss 20, are cut off or
beveled, as shown at 40 so as to provide ease
of movement between the boss and the tap-
pet-leg it is in contact with. DBecause of
the construction already described, when
either end of the boss 20 strikes a blow
against the tappet-leg co-acting therewith,
the piston-valve is given a quick movement,
thus insuring a quick full opening of the
necessary ports, and so prevent any freezing
troubles with compressed air, and also per-
mit the full pressure of the motive fluid to
pass through the proper ports into the cyl-
inder. Were my piston valve 7 not thor-
oughly balanced, it will be understood that
before it could be moved the desired dis-
tance, the highest point of the boss would
have to contact with one of the tappet legs,
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and so force the piston-valve to the limit of
its movement.  But as wy piston-valve is
thoroughly balanced, it is shot to cither end
of the valve-chest immediately the rocker is
struck.  This case of movement of the pis-
ton-valve brings into play the minimum
amount of pressure on the pivot pin 17,
The piston-valve 7 is chambered as shown
at 30.  As before mentioned, the pairs of
ports 8 and 4 alternately act as intake and
exhaust ports. In the position of the piston
shown in Ifig. 1, the motive fluid is exhaust-
ing from the end of the cylinder in which
the piston-rod E* operates, through exhanst
ports 4 ‘and 3 opening thereinto, by one of
the chambered portions 30 into the chamber
15, and out therefrom through the exhaust
port 31. - The ports 8 and 4 provide the mo-
tive fluid with comparatively straight paths
into and out of the cylinder, and thus reduce
to a minimum any troubles caused by the
freezing of compressed air. The piston can
of course move to the limit of its stroke, and
in such case the surface of the boss between
its beveled ends will be moved well under
either of the tappet legs. Now in order to
produce a short stroke of the piston, and to
speed the same up, it is enly necessary to ad-
vance the tool by the regular method of feed-
ing by the medium of the feed screw C, and
its handle D, thus bringing the drill, (not
shown) closer to the rock. The reciprocat-
ing movement of the piston, in order to per-
mit the drill to work, must be of such length
as to move the rocker 16 so as to manipulate
the piston valve, and it will be understood by
one skilled in this art, that the piston in my
drill will move the rocker so as to manipu-
late the valve without having to move to the
limit of the stroke. Now it is clear to one
skilled in this art that by reason of my in-
vention, the piston will be operated under
the full pressure of the motive fluid whether
it be moving its full stroke or under that.
The position of the mouth 9 of each port 3,
is essentially between the main intake ports
11, and the piston-valve 7 essentially recip-
rocates between said intake ports, and as
each end of this piston-valve is chambered
and provided with a port 12, this port essen-
tially operates between the main intake ports
11 and the mouth 9 of the ports 8 at each end
of the valve, and at different times moves
into alinement with said mouths. The dis-
tance between the inner edges of the tappet
legs 28 and 24 is at least equal to, but pref-s
erably greater than, the distance between the
outer ends of the tapered ends 21 and 22, of
the boss 20, so that when either tappet leg is
quickly struck by its tapered end of the boss,
the other tappet-leg will strike against the
piston at the base of, or beyond, the other
tapered end of the boss, thus giving the nec-
essary movement to the piston-valve to cause
the full, quick opening of the necessary

8

ports, and yet prevent the possibility of any
overthrow of the piston-valve.

From the foregoing part of my specifica-
tion, it will be understood clearly that the
piston-valve is operated to reverse the direc-
tion of flow of the motive fluid in advance of

the change in direction of movement of the,
drill. Now it is impossible to reverse the di-

rection of flow of the motive fluid, as just
stated, unless the piston-valve be balanced
so as to be moved under the momentum gen-
crated therein, It will now be clear how
very important the balancing of my piston-
valve is in not only obtaining short strokes
of the piston, but also where the piston is
working on a long stroke. In order to get a
short stroke, the friction between the piston-
ralve and the rocker; the rocker and the pis-
ton, and the rocker on its pin, must be re-
duced to a minimum, and the pressure of the
notive fluid o distributed within the valve-
chest, as to prevent the same from exerting
any unhalanced pressure against any portion
of the piston-valve.

In the claims of this spécification T use the
term “valve-chest” as including the valve-
chest and the air-chest, as the term denotes a
chambered element of a rock-drill provided
with intake and exhaust ports, and 1n which
operates a piston-valve.

While I have described what I consider fo
be the best embodiment of my invention, I
desire to be understood that the principles
can be embodied in different forms, and T
desire not to be limited beyond the require-
ments of the prior art and the terms of my
claims.

What I claim as my invention is:

1. A device of the class described com-
prising an engine cylinder provided with in-
take-exhaust ports, a closed valve casing
having main intake ports positioned adja-
cent the opposite ends thereof, said latter
ports being at all times completely open, said
intake-exhaust ports opening into said cas-

ing, a piston valve within said casing and

adapted to reciprocate therein and having.a
chamber in each end thereof open at oppo-
site ends of the piston, the walls of each of
said chambers having an intake port there-
through, an open exhaust port, said valve
piston having opposite cut-away portions
intermediate said intake ports thereof, one
of said cut-away portions positioned between
said exhaust port and a cylinder intake-port
upon a movement of the valve piston in
either direction.

2. A device of the class described com-
prising an engine cylinder provided with in-
take-exhaust ports, a closed valve casing
having main intake ports positioned adja-
cent the opposite ends thereof, said latter
portions being at all times completely open,
said intake-exhaust ports opening into said
casing, a piston valve within said easing and
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adapted to reciprocate therein and having a
chamber in each end thereof open at oppo-
site ends of the piston, the walls of each of
said chambers having an intake port there-
through adapted to register singly and al-
ternately with the intake-exhaust ports upon
the reciprocation of the piston, an open en-
gine exhaust port, said valve piston having
opposite cut-away portions intermediate
said intake ports thereof and affording com-
munication between said exhaust port and
one of the cylinder intake-exhaust ports
upon the limit of movement of the valve
piston, a reciprocatory piston within said
engine cylinder, a pivoted member in en-
gagement with the valve piston, Said mem-
ber adapted to rock upon the reciprocation
of the engine piston and actuate the valve
piston thereby.

3. A device of the class described com-
prising an engine cylinder provided with
intake-exhaust ports, a closed valve casing
having main intake ports positioned adja-
cent the opposite ends thereof, said latter
ports being at all times completely open,
said intake-exhaust ports opening into said
casing, a piston valve within said casing
and adapted to reciprocate therein and hav-
ing a chamber in each end thereof open at
opposite ends of the piston, the walls of each

971,638

of said chambers having an intake port
therethrough, an open exhaust port, said
valve piston having opposite cut-away por-
tions intermediate said intake ports thereof,
one of said cut-away portions positioned be-
tween said exhaust port and a cylinder in-
take-exhaust port upon a movement of the
valve piston, a reciprocating piston within
said cylinder, a boss having tapered ends
and a cylindrical intermediate portion and
positioned upon said latter piston, a rocker
provided adjacent the cylinder and having
lower spaced apart tappet legs extending
within the cylinder, said legs having bev-
eled ends adapted to contact the tapered
ends of the boss and to slidably engage the
cylindrical portion thereof, said piston valve
having a recess positioned between the walls
of the cut-away portions thereof, said rocker
having an upper tappet leg freely positioned
within said recess whereby a reciprocation
of the engine piston reverses the flow of the
motive fluid in advance of the change in the
direction of movement of said piston,

In testimony whereof I have affixed my
signature in presence of two witnesses.

JOHN REDINGTON.
Witnesses:
BurNerr WEBSTER,
Crarx Dawson.
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