No. 879,828. PATENTED FEB. 18, 1908.
: 0. 8. PROCTOR.

ELECTROPNEUMATIC DRILL.

APPLICATION FILED . 26,1905,
. ¢ ATG 2 SHEETS—S8HEET 1..

B S
s Bh S, <
={i ?\'% NN N ~5 ‘I\
<= N
| N A %/ ‘
TR " : .@1“\\ I L
S S N vl
IIJ:‘ I k\\}‘m ) e ; \\0
) Il 0 JI
i k< &\\\ | I ': ~
D o
N i
% f I -
R\ :/‘ o (\)
3 JIl %
'// il A
s i |/ - {Y)
\l\ <¢ i : s
P [:
!
® ' i g
= <
~\: Sm— ot
B i
© I =
! |
P M I} €
.\___'_'I _____ \\
S ™ &
Hitriesses. Lrverilor:



PATENTED FEB. 18, 1908.

0. 8. PROCTOR.
ELECTROPNEUMATIC DRILL.

No. 879,828.

APPLICATION FILED AUG. 26, 1905.

2 JHEETS—SHEET 2.

Lrperzfor:

@ZMQW‘




10

. tunneling and the like.

15

20

UNITED STATES

PATENT OFFICE.

OLIN 8. PROCTOR, OF DENVER, COLORADO.

ELECTROPNEUMATIC DRILL.

No. 879,828.

Specification of Letters Patent. ,

Patented Feb. 18, 1908.

' Application‘ﬁled August 26, 1905. Serial No, 276,921,

To all whom it may concern: .
Be it known that I, Orin S. Procror, citi-
zen of the United States, residing at Denver,
city and county of Denver, and State of
Colorado, have invented -certain new and

useful Improvements in Electropneumatic”

Drills, of which the following is a specifica-
tion.

My invention relates to power drills of the
percussion type, and more particularly to
that class of portable drills used for drilling
rock in the operations. of mining, quarrying,

machines of this class have been driven by
steam or compressed air, conducted to the
machine through piping, from some distant
source of supply, and more recently by elec-
tric power through a motor, placed on the
drill or in mechanical connection with it.
This latter method does not possess the elas-
tic properties of the air or steam drill, and it
is the object.of my invention to produce a
machine -of this character, which may be
driven by an electric or other motor, and at
the same time utilize the elastic properties of
the air, in the communication of the action of
said driving motor to the drill, and which
will be, incidentally, more economical in the
use of power, more simple of construction,
easier to operate, and more extended in its
application- than machines of this class at
present in use. I attain this object, prin-
cipally, by the use of a plunger in the same
chamber with the reciprocating hammer or
drill piston, and the interposition of a cush-
ion of air, confined in the chamber, between
said plunger and piston in such a way, that
the reciprocation of the plunger produces
alternate compression and rarefaction of
this air, thereby causing the piston to re-
ciprocate correspondingly in unison with
said plunger, the air serving as an highly
elastic medium ‘of connection between the
two; and further in the combination and ap-
plication of this principle, as illustrated in
the drawings and hereinafter more clearly set
forth. o

My invention may be embodied in vari-

ous forms for practical use, the construction

which I prefer and have most highly devel-
oped being shown in' the drawings accom-
panying this specification, wherein—
Figure 1 is a side elevation of the complete
drilling apparatus with the exception of the
stand, electrical conductors, switches and
connections, which are not necessary to an

Heretofore drilling.

-understanding of the invention; Fig. 2isa top
plan view of the same; Fig. 3 is a longitudinal
section of the drill mechanism proper; Fig. 4
is a transverse section through the air cylin-
der of the same; Fig. 5 is a section taken on

line @, a of Fig. 3; Fig. 6 is a top view of the.

chuck end of the machine, to show more
clearly the hinged yoke; and Fig. 7 is a longi-
tudinal section of a modified form of the
front end of the machine. Fig. 8, is a detail
view of valve 41; Fig. 9-is'a detail view of
valve 42. These valves in the -relation
shown and described afford means for com-
pressing air in the central chamber. .

Similar numerals refer to similar parts
throughout the several views.

My complete drilling machine, as shown in
Figs. 1 and 2, comprises in its essential parts,
a guide frame 1, with a feed screw 2, mount-
ed thereon, which constitute the supportin;
and feeding frame or bed of the machine; an
an electric motor 10, a crosshead frame 20,
having a crosshead shding therein, an air cyl-
inder 30, containing a plunger and a piston,
and a chuck or support 50, for the drill, all of
which are rigidly fastened together, axially
in line with each other, and which, together
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with their connections and attachments, con-

stitute the actuating mechanism of the ma-
chine, adapted to travel longitudinally on the
guide frame 1, and be fed forward and back-
ward thereon by the feed screw 2. The
guide frame 1, is formed with a boss 3, on its

under side, adapted to befastened, rotatably,

to an adjustable stand, such as are generally.
used for this purpose, and has a slotted guide
4, on each side, 'to receive corresponding
flanges 63, on the casing of the actuating
mechanism, and has bearings 5 and 6, to sup-
port a feed screw 2, at its ends,-the bearing 6,
serving also to take the longitudinal thrust
of the féed screw. The feed screw 2, is
turned by means of the crank 7, and is fixed
against longitudinal motion by a -collar 8,
and the hub 9, of the crank 7, adapted to
bear against opposite sides of the bearin? lug
6, on the guide frame. This portion of the
apparatus, constituting the supporting and
feeding frame, is not, in itself, new and is not
an essential feature of my invention, except
as used in connection with the actuating
mechanism hereinafter described.

The motor 10, may be of any suitable type,
and has its armature shaft 11, extendin E -
yond its bearings sufficiently on each sige to
receive pinions 12, engaging gear wheels 13,
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carried on a shaft 14, supported in a journal
bearing 15, on the motor frame. The gear
wheels 13, are connected by crank pins 17,
and connecting rods 18, to the journals 19, of
the crosshead 21, adapted to reciprocate in
the guides 22, of the crosshead guide frame
20. The crosshead 21, is rigidly connected
to the stem 33, of the plunger 34, which, te-
gether with the remaining portion of the
mechanism, is more clearly shown in Figs. 3
to 6. The end of the crosshead guide frame
20, forms one head of the air cylinder 30, and
may be secured to it by bolts or set screws 31,
as shown, or by means of annular screw
threads, the other head being formed by the
casing 50, of the chuck or drill support, which
may likewise’ be bolted or fastened with set
screws 31, or by means of annular screw
threads, or preferably made in one piece with
the walls of the air cylinder, as shown in Fig.
7. 'The passage or port 32, outside the cylin-

drical air chamber 30, communicates from.

one end of said chamber to the other and a
three-way valve 36, placed in this passage as
shown, controls it in such a way, that accord-
ing to the position in which it is set, commu-
nication is established, either .between both
ends of the cylinder or between either end
and the center or is shut off altogether. A
plunger 34, fitting tightly against the wall of
the air cylinder, 1is rigidly connected by ‘its
stem 33, to the crosshead 21, before men-
tioned, occupying in its travels, less than one
half of the air chamber. A piston 37, serv-
ing as a striking hammer and free to move
independently, occupies the other end of the

-chamber, and has a stem 38, extending

40

45

- the

50

55

through an .axial aperture in the cylinder
head, to strike the end of the drill 75. Suit-
able paeking boxes are fitted to the apertures
in the cylinder heads, to prevent leakage
around the moving stems of the plunger and
Fiston, the stem of the latter being of such
(}elngth, that it will not be withdrawn through
the

packing-box’in the extreme position of
the pi

iston. In the cylindrical casing 50, on
front end of the machine, rests a cylin-
drical chuck or support 51, for the drill, fixed
against longitudinal motion, by bearing
washers 52, and the head 53, of said casing,
but free to be rotated by an arrangement
hereinafter to be described. - This chuck has
a hexagonal or square shaped aperture 54, to
admit the end of a drill 75, of similar cross
section, which is free to move longitudinally
therein, but rotates with the chuck, and an
enlargement 55, of this aperture, allows the

~ striking stem of the piston hammer to enter
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the chuck to the limit of its travel.

The operation of the mechanism above de-
scribed and illustrated is practically as fol-
lows: When the plunger is' drawn toward
the end of the cylinder, by the action of the
crosshead 21, the ¢onfined air between said
plunger and .the piston is rarefied, tending

" mentum of the piston. s
-of the plunger, the process is reversed, the air

- pressed and t

879,828

to draw the piston after it, and the air be-
tween the plunger and the head of the cylin-
der is, at the same time, compressed, which
compression is immediately communicated,-
through the passage 32, to the far side of the
piston 37, thereby increasing the difference
of pressure on the two sides of said piston, so
that when this difference is sufficiently great,
the piston 37, will follow the plunger 34, and
approach it until some time after the return
stroke of the latter, depending on the mo-
On the return stroke
between the plunger and piston being com-
Eat outside them being rarefied,
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until the stem of the piston strikes the drill,

when the operation is repeated. It will be
observed that the piston or striking hammer
reaches its highest velocity at the moment
it strikes the drill, delivering to the latter all
the kinetic energy it has acquired.

The entrance 39, of the passage 32, into
the air chamber 30, is located some little dis-
tance from the head at this end of the cylin-
der, in order to provide a dash pot for the
piston to strike against, when the drill is out
of striking range of the hammer. _

It there were no leakage into or out
air chamber and none: between tlie plunger
and the piston, the relative position of the
twowouldremain unchanged. Assuch leak-

| age, however, is unavoidable, I provide two

spring pressure valves, one 41, to admit air
into air chamber, the other 42, communicat-
ing between the end and middle of said
chamber, to regulate the density of the air
between the plunger and piston, with re-
spect to that outside them, in the air cham-
ber. These valves are adjustable from the
outside and by means of the valve 41, the
density of the air in the cylinder may bemuch
increased, thereby decreasing the elasticity of
the connecting medium between the plunger
and piston.

It is manifest that the valve 41 is an ad-
justable inlet check. As the plunger 34
reaches the limit of its backward stroke fol-
lowed by piston 37, the plunger 34 is stopped
by the driving mechanism, or the cylinder
head. The piston 37 continues in the back-
ward direction until the compression of the
air between the plunger and the piston, as--
sisted by the rarefaction in the end cham-
bers, overcomes the momentum of the piston
37. This rarefaction will be atmospheric
pressure if the valve 41 works without fric-
tion. Thatis to say, the lowest pressure will
be atmospherie so that the average pressure
in the cylinder must be considerably above
atmospheric, for the momentum of the piston
37 will be of considerable force in the smallest
machines at the rate they run. The opera-
tion of the valve 41 may be influenced at the
will of the operator, by the three way valve.
36, which acts as a resistance to the air re-

of the -
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turning from the front end chamber to the

rear end chamber. The adjustable valve

42 in the bypass controls the relative amount

of air in the end chainbers and the central

- 5 chamber, acting in the beginning of the re-
turn stroke, which controls the relative posi-
tions of the pistons. : :

The mechanism- for rotating the. chuck 51,
is shown in Figs. 1, 2 and 3, and cofisists of
a rod 60, addpted to slide and rotate in bear-
ings 61, on the cylinder 30, and to-be recipro-
cated by means of a lug-23, on the crosshead
21, .bearing, alternately, against one or the
other of the shoulders 62, on said rod, and

“connected by a rod 63, extending through an
_opening 57, in the chuck casing, to a shuttle
64, movable,.concentrically, about the axis
of the chuck, in a slot 58, on the inner surface
of the cylindrical chuck casing, said shuttle
being provided with one or more pawls 65, to
engage ratchet teeth 59, on the-chuck 51.
The shoulders 62, are adjustable, to give
greater .or less motion to the shuttle. It
will be.observed that the.rod 60 is recipro-
cated from the cross head and slides in bear-
ings formed in the casing. The rod 63 is
hinged to the rod 60 and being'in a plane at
or near 90 degrees to the rod 60, it is evident
the reeiprocation of the rod. 60 will recipro-
cate the hinge of the rod*63 to the shuttle 64
a sufficient distance to cause the pawls to
engage a new tooth on the ratchet at each
stroke. I do not confine myself to the use
of this rotating device, for various other-de-
vices may bé used without departing from
the spirit of my invention, as, for instance, a
- system of bevel gearing and shafting, com-
_municating from the motor to the drill chuck.
. The chuck 51, has hinged to it, by screws 71,
40 & yoke 70, adapted to fit over the drill 75,
and having, at the end of each arm, a rib 72,
e'ngagin% a corresponding groove 73, in the
chuck, by virtue of the spring pressure in
the yoke itself, whereby said yoke is kept in
osition over the drill, preventing the latter
om falling or being driven out, and aiding
in withdrawing it, by engaging the collar 76,
thereof. This collar also prevents the drill
from being inserted in the chuck beyond. a
certain point. B
The machine so far described is of -that
class using an independently movable ham-
mer to strike the drill. My ‘invention is
ecﬂlaﬂy applicable to the class of machines,
wherein the drill is rigidly connected to the
piston and reciprocated with it, with such
‘modifications as are illustrated in Fig. 7, the
remainder of the machine being the same as
hereinbefore ‘described. The essential dif-
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enough to extend through the cylinder hea
when the piston 37 is in its extreme back-
ward stroke and also provided with any de-
sirable piston drill ¢huck. . = - '

85 . The apparatus herein described and illus-

ference .is that the stem ~38 will' be long

e

! trated, constitutes but one form of construe-

! tion and development of my invention, and
it is evident, that in matters of detail and
design it is capable of wide variation, with-
out departing from the principles which
characterize it. ° ’ .

What I claim as my invention, and desire
to secure by Letters Patent is:—

1. The combination with a fluid eylinder
of two pistons in said cylinder, whereby it is
divided into a central and two end ehambers,
said cylinder provided with a bypass con-
necting the end chambers and means.to con-

- trol the flow of fluid through said bypass.
2. The combination with a cylinder, a
pair of pistons movable therein, a motor for
. driving one of the pistons, of the inlet cheek
valve-41 located in the wall of said eylinder
| near the rear end and means for affording
communication between the space included
by the wall of the eylinder, the rear cylinder
head and the rear fage of the motor driven
piston and the space included by the wall of
the cylinder the forward face of the motor
driven piston and the rear face of the for-
ward piston. o
3. The combination with a eylinder of two
' pistons in said eylinder, whereby it is divided
mto a central and two end chambers, said
‘eylinder provided with a by-pass connecting
the end chambers and means for affording
communication between said central cham-
ber and said by-pass and for controlling the
flow of fluid between said by-pass and said
central chamber.

4. The combination, as a rock drilling
apparatus; of a casing or shell, a drilling
tool supported therein; an air cylinder com-
prised in the casing and having a port or
passage outside the air chamber, communi--
cating from one end thereof to the other; a
piston, moyable,independently, in said cylin-
der and constituting a hammer to strike the
tool; a plunger, also in said air cylinder,
axially behind and moyvable independently
of the piston; and means for reciprocating
the plunger in the air cylinder, behind the
piston, to alternately compress and rarefy
the air between said plunger and piston, so .
as to cause the latter to strike the drill at 115
every stroke of the plunger.

5. In a rock drilling machine, the com-
bination, in a suitable casing or frame, of an
actuating motor, an air cylinder, comprised
in. said casing, and provided with spring 120
pressure valves, to automatically regulate
the dénsity of the air in the cylinder, a by-
pass or port, communicating with each end
of the air chamber of the cylinder, a plunger
and a piston adapted to reciprocate in said 125
air cylinder, independently of each other, the
latter constituting a hammer to strike the
tool, means for transmitting the-motion of
the motor to the plunger, a chuck or drill
‘support held in the casing against longitu- 130
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dinal motion, and mechanism for rotating the
said chuck, all substantially as shown and
deseribed. .

6. The combination with a substantially
air tight cylinder of two pistons in said cylin-
der, whereby it is divided into a central and
two end chambers so that the reciprocation
of one piston causes the fluid contained in
the cylinder toimpart an elastic reciprocating
motion to-the other piston. .

7. The combination with a fluid cylinder
of two pistons in said cylinder, whereby it
is divided into a central and two end cham-
bers, and said cylinder provided with a by-
pass connecting the two end chambers.

8. The combination with a substantially
air tight cylinder of two pistons in said cylin-
der, whereby it is divided into a central and
two end chambers, and an inlet check valve
near one end of the cylinder adapted to ad-
mit air from the atmosphere.

9. The combination with a fluid cylinder
of two pistons in said cylinder, whereby it is
divided into a central and two end chambers,
said cylinder provided with a by-pass con-
necting the end chambers, and an inlet
check valve near one end of the cylinder
adapted to admit air from the atmosphere.

10. The combination with a fluid cylinder
of two pistons in said cylinder, whereby it is

.divided into a central and two end chambers,

said cylinder provided with a by-pass con-
necting the end chambers, and a check valve
adapted to admit air from the by-pass into
the central chamber.

11. The combination with a fluid cylinder
of two pistons in said cylinder, whereby it is
divided into a central and two end chambers, -
said cylinder provided with a by-pass con-
necting the end chambers, and a three way
valve located in said by-pass-adapted to
establish communication between either end

879,828

chamber and the ceatral, shutting off the

other end chamber, or to shut off the centra
and conneet the end chambers. : :
12, The combination with a fluid eylinder
of two pistons in said eylinder, whereby it is
dividedp into a central and two end chambers,
said cylinder provided with a by-pass con-
necting the two end chambers, an inlet check
valve near one end of the cylinder adapted
to admit air from the atmosphere, and a
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check valve adapted to admit air from the .~ '

by-pass into the central chamber. :
13. The combination with a fluid cylinder

“of two pistons in said cylinder, whereby it is

divided into a central and two end chambers,
said cylinder provided with a by-pass-con-
necting the two end chambers, a motor for re-
ciprocating one of said pistons, an inlet check
valve near one end of the cylinder adapted
to admit air from the atmosphere, and a
three way valve located in the said by-pass
to control the flow of the fluid between the
end chambers and the central chamber. -
14. The combination with a cylinder of a
pair of pistons movable therein, a motor for

driving one of said pistons, said cylinder pro-'

vided with a by-pass connecting the ends of
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the cylinder, a three way valve located in. 70 v

said by-pass to control the flow of fluid be-
tween the end chambers and the central
chamber, an inlet check valve near one end
of the cylinder adapted to admit air from
the atmosphere, and a check valve to admit

75

air from the by-pass to the central part of the

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

OLIN S. PROCTOR.
Witnesses:
ArtaUR G. CoX,
Paura WARRACK.



