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" To all whom it may concern:
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“Be it known that I, Wittiam K. Ritey,
a citizen of the United States, residing at
Los Angeles, in the county of Los Angeles
and State of California, have invented new
and useful Improvements in' Drill-Actuat-
ing Mechanisms, of which the following is
a specification.

This invention relates to actuating mech-.

anisms for rock drills and the like or for
any other device where it is necessary or
desirable to impart a striking motion; and
it refers particularly to an automatic feed
means for the drill which obviates all hand
action in feeding the drill.

T am aware that certain devices have here-
tofore been used for the purpose of feeding
a rock drill forwardly as fast as the cutting

" is done, but in devices of this character a

manual means has been employed to control
the movement. = In my application filed
June 8th, 1909, bearing Serial No. 500,954,
I have described such a mechanism as above
outlined. In this device the drill is moved
forwardly by air pressure acting upon a
suitable plunger, a spring being used to
move the drill rearwardly when the air
pressure is relieved. A hand controlled fric-
tion device is provided for holding the drill
in any desired position and for preventing

- the fluid pressure from forcing the drill for-
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wardly at too great a speed. The chief dis-

‘advantage of this construction resides in the

necessity for manual adjustment. In the
present device I have entirely done away
with- this difficulty by substituting for the
manually operated friction mechanism a
mechanism which is operated directly by
the same fluid pressure which forces the
drill forwardly. In this manner an increase
in the forward pressure will be immediately
accompanied by anh increase in the retarding
friction. The different parts of the machine
are so proportioned- that the back pressure
of the spring and the frictional retarding

force is always greater than the forwardly

exerted force due to the air pressure. The
excess pressure required to move the drill
forwardly is supplied in a jolting motion
by the momentum of moving parts, the drill
being fed forwardly at every stroke when
the bit is not striking the bottom of the
hole. Backward feeding in the same man-
ner is prevented by the fact that the air

pressure and frictional retard are very much,

in excess of the spring pressure and by the
provision of a ratchet mechanism, so that

| a very large excessive pressure is needed

to force the drill backwardly. ,

To keep the frictional retard at a point
where the drill will be fed forwardly in
desired amounts and under fluctuating air
pressures, is an operation which is difficult
to perform by manual means alone. The
present invention does this work automati-
cally and better than it could be done by
hand, allowing’ the drill to feed forwardly
at a uniform rate or adapting the feed to
the different substances through which a
hole is being drilled.- :

In the accompanying drawings I have
illustrated a drill of my own design equipped
with my invention in its preferred form.
It will be understood that there are numer-
ous features of structure which have to do
with the drill in general rathér than with
the present invention and these features will

vary with different drills. Also, the minor -

features of the embodiment of the invention
shown may be changed and modified to suit
adaptation to drills of various characters,
the prime features being those which accom-
plish-the general broad action above outlined

‘and about to be described.

"In the accompanying drawings: Figure 1
is a side elevation of a drill equipped with
my invention. Fig. 2 is a longitudinal cen-
tral section of the same. Fig. 3 is an en-
larged section of the essential operating por-
tions of the drilli Fig. 4 is a section taken
on line 4—4 of Fig. 3 and showing the air
duets. Fig. 5 is an enlarged cross -section
taken on lines 5—5 of Fig. 1. Fig. 6 is an
enlarged cross section of the ratchet device
goyupreventing the rearward motion of the

rill, _ :

- In the drawings 10 designates a tubular

' longitudinal frame which is slotted as illus-

trated in Fig. 5 at 11 for the reception of
valve casing 12 of the drill proper 13. The
drill is comprised in a cylinder 14 having a

piston 15 therein and a. valve 16 operated

with the piston for the purpose of admitting
flutd pressure to the opposite ends of the
cylinder through ports 17. Valve 16 is of
the piston type and carries heads 18 on its
ends, these heads controlling ports 17. Air
under pressure is fed to the spaces at the

" ends of the valve and- through its hollow

interior. 19, a balance being thus assured.
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. . The valve éarries pistons 20 near its' center '
" "which are separated by a block 21 which

10

15

acts as a stationary head. At each side of

block 21 a_port 22 is cut through the walls
of the cylinder so that air may enter the
spaces between pistons 20 and block 21 from
annular spaces. 23 provided in piston 15.
At one end of valve 16 a chamber 25 is
formed in the structure into which air under
pressure is primarily fed. A duct 26 leads
from chamber 25 to points opposite ports
22 where ports 27 lead into the. cylinder.
At one end of the piston stroke, one of an-
nular spaces 23 -comes over ports 22 and 27
as illustrated. Air immediately flows from

" port 27 to port 22 and into the space between |
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piston 20 and block 21. The. valve is con-
sequently forced in the direction opposite
to that in which the piston 15 has been mov-
ing, piston 18 being moved outside of port
17 and the air from behind piston 15 allowed
te. pass through port 17 and port 30 to the
interior of frame 10 whence it escapes to the -

.atmosphere through perforated cap 31. At

the other end of the valve, piston 18 is
moved inside port 17 and air under pressure
is allowed to-enter behind piston 15 to force

it in the direction opposite to that in which

-+ it has just been traveling.. This mechanism

30

is described to this extent to show that the
piston 15 has-a reciprocating movement in
cylinder 14. . The structure of the valve con-

~stitutes no feature of the present invention,
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but it is essential to the operation ‘of the
device that the piston have a reciprocating
motion and any mechanism which will ac-
complish this end will answer the purpose.
At each end of cylinder 14 a cylinder
head 40-is provided.against which a buffer
spring 41 rests. . Buffer heads 42 cover the
cuter ends of the springs and are adapted
for engagement with the piston 15. Qn the
rear end of the cylinder -the buffer head is:
held in place by means of a nut 43 en-
gaging with a sleeve 44 forming a part of
head 40.° At the forward end of the cyl-
inder buffer- head 42 'is ‘provided with a’
sleeve 45 which projects through head 40
and is held by nut 46 from inward move-
ment. It is desjgned that the striking of
the piston upon these buffer heads shall
stop the piston at definite points in its
travel, or at least within reasonable limits..
When the piston strikes either of the buffer
heads and especially the front one, it im-
parts a portion of its momenturn to the cyl-
inder 14 and tends to thereby move the cyl-
inder along frame 10 in a forward direc-
tion. If the bit is not striking the end of
the hole, the full impact of the piston and
its attached parts will come upon the buffer
head and will tend to move the cylinder
forwardly. Tt is this motion which I make
use of and control so as to form a uniform
and efficient feed for the drill.

“wardly,
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The rear end of frame 10 is formed into a
cylinder 10* to which air under pressure is fed
through a valve 50 and hose 51. A hollow
pluniger 52 is mountéd in cylinder 10%, be-
ing provided with.a leather packing 53 on
its end so as to prevent the escape of air
around it. The lower edge of plunger 52
is provided with teeth 54 which mesh with
the teeth of a pinion 55 having a projecting
shaft 56. By means of this arrangement
the drill may be moved manually on the

“frame when such movement is desired. The

air pressure in cylinder 10* forces plunger
52 forwardly.  Plunger 52 is joined at 57
to extension 58 of cylinder walls 14, so
that the cylinder and its dttached mecha-
nism is forced forwardly with the plunger.
In the forward end of tubular frame 10 a
spring 60 is provided to press rearwardly

against the forward end of valve casing 12

and against a guide 61 surrcunding the
forward end of f%:lel &

within tubular frame 10. Spring 60 presses
rearwardly with -a force somewhat less than
the forward pressure exerted by the air on
plunger 52, within the variations of pres-
sure used for rock drilling work in various

‘localities. When the air is admitted to the

drill the cylinder mechanism -is-immediately
forced forward against the -pressure of
spring 60 were it not for the intervention
of the device now to-be explained. When
the air pressure is relieved, -spring 60 im-
mediately forces the drill mechanism rear-

pulling the bit out of the hole being
drilled. g A ‘
. The same air pressure which is.supplied
to the rear end of plunger 52 passes through
the plunger to chamber 25 and thence to
the various portions of valve 16 and also
through duct 26. Connected with duct 26

valve casing and fitting
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is a duect 70 which leads around the side of .

the cylinder to a point near its top where
it discharges inte a shallow cylinder 71 hav-
ing a piston 72 therein. Piston 72 is rela-

11

tively short and of large diameter, having -

a leather packing 73 and a metallic end disk
74. Through the medium of a ball 75 the
piston presses on the interior of a lever 76

‘pivoted at 77 to lugs 78 extending from

the walls of cylinder 14. On the opposite
upper sides of frame 10 are formed ways

80 which-are provided with stationary gibs

or liners 81.  Cylinder 14 is provided on
one side with a lug 82 extending over way
80 carrying a gib 83 running on gib 81.
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The lower end of lever 76 below pivot 77 -

carries a gib 84 which is adapted to be
pressed against gib 81 on way 80. This
provision of two gibs on each wearing sur-
face makes it possible to provide entirely
new wearing surfaces for old worn ones
and for keeping: the machine in perfect
alinement. - In the old practice ~where a

| sinigle gib is used, the base surface itself is
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worn away and the provision of a new gib
would not properly center or aline the
mechanism. '

It will be seen that the admission of air
under pressure to the mechanism will cause
lever 76 to press its gib 84 against gib 81
with a pressure .depending upon the air
pressure supplied. As the force tending to
move. the mechanism forwardly also de-
pends upon the air pressure, it will be seen
that the forwardly moving force and the
frictional retardation to. that force will
vary directly as each other. Thus a rela-

tion once established between the forwardly.

moving force and the frictional retard will

‘always be kept, and the retard will always

prevent the forward movement of the pis-
ton by just the right amount to insure

proper and uniform forward feeding of the

drill by the jolting action of the moving
parts. ‘ ,

As before explained, the rearward. force
of the spring, the forward pressure on the

-plunger and the .frictional retard are so

proportioned that the spring and retard
acting together will hold the mechanism
ordinarily from forward movement, while
it will allow the mechanism to be moved
forwardly by the blow of the moving parts
when the bit is not striking the end of the
hole and transferring the energy of the ma-

chine to the drilling operations. A fluctua-

tion of the air pressure will not change the
operation, the drill being still fed forward
uniformly and keeping the bit at work at
its highest efficiency. The rearward move-
ment of the drill is prevented by a ratchet
mechanism shown in detail in Fig. 6. A

collar 100 is formed on pump barrel 101-
which projects from the rear cylinder head
40, collar 100 being placed angularly so as’

to allow the movement of ratchet member
102 as shown. A collar 103 on cap 104 on
the rear end of the pump barrel confines
member 102. A flat spring 105 keeps mem-
ber 102, in the diagonal position shown.
Member 102 has an aperture 102* surround-
ing. cylinder 10% and is adapted to bind on
the  cylinder and prevent the rearward

movement of the pump barrel unless mem-.

ber 102 is pressed back against spring 105.
A small handle 106 mounted on the upper
end of member 102 serves for the manipula-
tion of the ratchet when it is desired to re-
lease it and allow the drill mechanism to
move rearwardly. ' o
Having described my invention, I claim:
1. A mechanism of the character de-
seribed, comprising a supporting frame hav-
ing ways thereon, a cylinder and -piston
mechanism slidably mounted on the ways,
resilient means opposing the movement of
the cylinder and piston mechanism in one
direction, fluid pressure actuated means for

moving the eylinder and piston mechanism

in that direction, and fluid pressure oper-
ated means for frictionally holding the cyl-
inder and piston mechanism against move-
ment on the ways.

2. A mechanism of the character de-
scribed, comprising a supporting frame hav-
ing ways thereon, a cylinder and piston
mechanism slidably mounted in the ways,
resilient means opposing the movement of
the cylinder and piston mechanism in one
direction, fluid pressure actuated means for
moving the cylinder and piston mechanism
in that direction, frictional holding means
between the supporting frame and the cylin-

‘der and piston mechanism, and means for

actuating the frictional holding means
from the same source of fluid pressure which
operates the cylinder and piston moving
mechanism. : o ‘ :

3. A mechanism of the character de-
scribed, comprising a supporting frame hav-
ing ways thereon, a cylinder and. piston
mechanism slidably mounted in the ways,
yielding means for moving the cylinder and
piston mechanism-in one direction, a mech-
anism - for’ moving the cylinder and piston
mechanism in the opposite . direction, a
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mechanism for frictionally holding the cyl- -

inder and piston mechanism from movement
on the ways, and codperating means where-
by the moving and frictional holding mech-
anism are operated simultaneously from
the same source of power.

4. A mechanism  of ‘the character de-
seribed, comprising a supporting frame of
tubular section and having ways thereon, a
cylinder and piston mechanism slidably
mounted in tlie ways, a spring mounted in
the frame and pressing -against the cylinder
and piston mechanism, fluid pressure actu-
ated means for moving the cylinder and pis-
ton mechanism against the spring, a mecha-
nism for frictionally holding the cylinder
and piston mechanism from movement on
the ways, and means for operating the fric-
tion mechanism from the' source. of fluid
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pressure which moves the cylinder and pis- -

ton mechanism, . o

5, A mechanism of the character de-
scribed. comprising a supporting frame hav-
ing ways thereon, a cylinder and piston
mechanism slidably mounted on the ways, a
spring adapted to move the eylinder “and
piston mechanism rearwardly, a cylinder
and plunger means for moving the cylinder
and piston mechanism forwardly,the plunger
being hollow and leading the fluid pressure

.to an air chamber in the cylinder and piston

mechanism, air pressure actuated means on
the cylinder and piston mechanism and fric-
tionally engaging with the ways on .the
frame, the frictional mechanism being con-
nected to the air chamber to be operated by
the same air pressure which operates the c¢yl-
inder and plunger mechanism.
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6. A . mechanism of the class described,

_comprising & supporting frame of tubular

cross section and having ways on its forward -
end, a hollow plunger inits rear end, a cyl-
inder and piston mechanism slidably mount-
ed on the ways and mechanically -connected -
to the plunger, a spring in the forward end

‘of the frame and pressing rearwardly upon

the cylinder and piston mechanisms, and

fluid pressure actuated means for friction-

ally holding the cylinder and piston mecha-
nism in place on the frame, the said means

‘being connected by a duct to the interior of

the hollow plunger. . :

7. A mechanism of the character de-
scribed, comprising a supporting frame of
tubular cross section and having ways on its

“forward end, a hollow plunger in the rear |

end of the frame, the rear end of the frame
forming a cylinder for the plunger, a cylin-
der and piston mechanism mounted on the
ways, & spring in the frame and pressing
rearwardly on the eylinder and piston mech-
anism, a lever pivoted to the cylinder and
piston mechanism and having a surface
adapted to frictionally engage with one of
the ways on the frame, and fluid pressure ac- -
tuated means for moving the lever about its
pivot to force its frictional surface into en-
gagement with the way. .

8. A mechanism of the class described,
comprising a supporting frame of tubular
cross section and having ways on its for-
ward end, a hollow plunger in the rear end.
of the frame, the rear of the frame forming.
a cylinder for the plunger, a cylinder slid-
ably mounted on the ways, a piston in the.
cylindeér, a valve mechanism mounted on the

niston and adapted to control the admission

1,030,892

of fluid pressure to the cylinder for the
movetnent of the piston, the valve mecha-
nism having ducts connecting to the interior
of the hollow plunger, sprin
biiffers in each end of the cylinder, a spring
mounted on the forward end of the frame
and pressing rearwardly on the cylinder, a

small cylinder formed in the walls of the

first named cylinder, a piston ih said<small
eylinder, a lever pivoted to the first named
eylinder walls and having its end engaging
with the piston in the said small cylinder, a

surface on the lever adapted to-be forced.

into frictional engagement with one of the
ways on the frame by the movement of the
piston: in said small eylinder, means for ad-
mitting fluid pressure to the end of the
frame
plunger, there being ducts leading from the
plunger interior to the small cylinder behind
its piston. :

" 9. A mechanism  of the character de-
scribed, comprising a supporting frame hav-
ing ways thereon, a cylinder and piston
mechanism: slidably mounted on the ways,

| yielding means opposing the movement of
‘the cylinder and piston mechanism in one

direction, fluid pressure actuated means. for
moving the cylinder and piston mechanism
in that direction, and means for frictionally
holding the mechanism against- movement
on the ways. - ; :

In witness that I claim the foregoing ¥
have hereunto subscribed my name this 5th

day of November 1910. »
i g " WM. K. RILEY.
Witnesses:

James T. BARKELEW,
F. A. CartEr.
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