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To all whom it may concern:

Be it known that I, DE VoLSON Wo0OD, of |
the city ot Hoboken, of the county of Hud-
‘son, in the State of New Jersey, have invent-
ed certain new and useful Improvements in

' Rock-Drilling Machines; and that the follow-
| ing the motor on the opposite ends of the pis-
‘ton I, in the usual way, thus causing the pis-

ing is a full, clear, and exact description there-
of, reference bemn' had to the accompanying

. drawmg forming a part of this specification.

Thé nature of my invention consists in cer-
tain improvements in the mode of operatingthe
valve, whereby it 18 operated without shock,
and is easily adjusted; also, in an 1mproved-

feed; and also in oertem other improvements |

Whereby this class of machines is made more

durable and efficient than those which heve
been heretofore made.

~In the drawing, A A isacommon steam-cyl-
mder, having an extension, z «, for supportm g

" certaln working parts. A B Bis the piston, hav-
ing its heads considerably separated from each

“other, for purposes hereafter described, and

‘which are packed in any suitable way ateaa |

80 as to be steam-tight. The piston B B, the
piston-rod C, and the tool-holder D constitute
~ a single pleee of metal. The angles where the
piston-rod joins the other
carefully rounded, so as to avoid breeka,ges”
“at those points. The tool is attached at Z in
any convenient manner.
B B the piston has ‘a conical slope, b b ¢, for
operating the valve, as will now be described.

" His the main steam chest, into which steam

or other elastic motor 1s admitted in any suit-
“able manner. The motor passes through the
small passage f, or in any other convenient
- way, to the small steam-chest Q. The motor
“ig also admitted into the space e behind the
small piston F through the passagef’,orin any
other convenient way. The plug or cylin-
drical piece B passes directly through the cyl-
inder, and rests directly upon the sloping sur-
face b b, before referred to, while the other
end receives one end of the piston F, which,
by being constantly pressed forward by the
‘motorin ¢, keeps the plug E constantly pressed
“against the surface b.b, for purposes hereat:

- ter described. The pleton F has a groove, g h,
- forrecelving the stem of the valve &, and thus: |

Between the heads.

serves the purpose of an ordmary valve-rod,
causing the valve G to reclprooate with the
piece. F. The groove g & is spiral for purposes
‘hereafter described. As the valve G recip-
rocates it opens and closes the ports ¢ and &
in the usual way, thus admitting and exhaust-

ton I to reciprocate, taking with it the main
valve K, which admits the motor to and ex-
hausts 11: from the opposite ends of the main
cylinder. The passage d d passes around the

plug E in any convenient manner.

When the piston B B is driven backward,
the slope b b forces the plug E and piston F
upward, the latter taking with it the small

| valve Gr which at the proper time opens the

port %, causing the piston I and main valve K

| to move forward, thus properly opening the

main ports, and admlttmg the motor behind
the piston B B, by which means the plston

and tool are drwen forward and the blow is

produced. As the piston moves forward the
plug E, piston F, and valve G, are forced

'downwerd by the ‘motor in e, es before de-
‘scribed, and before the blow is struck the port
pieces should be |
'velve as before described. - In order to pre-

¢ 18 properly opened, so as to'reverse the main

veng the piston I from striking the ends of the
oylmder at the end of its stroke, the passages
i and & enter the cylinder a short dlstamco from

the ends, and are automatically closed by the
‘piston passing over them, and at the same

time opening the small ports or passages m
and n, so as to admit the motor from the small

chebt into the end of the cylinder, and stop -~

the piston I before it strikes the head.

The upper side of the groove, at g,1s nearly
or quite straight around for a portion of the
circumference, so that when any-part of that
portion of 1t aotuates the valve G it will re-
verse that valve at or near the same point of
the forward stroke of the main piston B, and
is so made that the small valve will be re-
versed only a short time before the blow is

‘struck, and so that the forward stroke will be

completed and the blow struck before the pis-

“ton I moves far enough to open the port d,

thus securing the mll eﬁ'eot of the motor 111

-—



- producing the blow ab each forward stroke.
By giving the valve K an extra amount of
lead, as shown at o o, the small valve G may
be reversed still ear11er in the forward stroke

of the piston B B, and the same result secured

as that descmbed above, thus making the
movements less delicate.

By turning the piece F so as to bring differ-
ent points of the spiral part A under the stem
of the valve (i, the valve G may be reversed
~at any desired pemt of the back-stroke of the

piston B B by causing the piece I to move a
greater or less distance before reversing said

valve G, and thus ultimately reversing the

main valve K at any desired point of the back-
stroke, as before described, and thus regulat
ing the length of the stroke of the main piston
BB. The piece p is flat at its lower end, and
enters a slot at the upper end of the plece K,
and so made that the piece F may move freely

on the flat part of p, by which means the piece |

I is prevented from rotating when the piece p
is held in position. The upper end of the
plece p passes through a stuffing-box, ¢, by
which means the Joint is rendered steam-tight,

and at the same time friction is induced about
the stem p for holding it in any desired posi-
tion. The operator, by turning the piece p,

‘necessarily, turns the piece I, and thus adjusts

- the stroke, as before deecmbed and which may

be easily done when the maehlne isrunning at

~ any speed.

On a portion of the circumference the sides

- of the groove g and % are nearly, or quite, par-
allel, and extend upward, so that by turmng
the plece I sufficiently the valve G may be
raised so high that it cannot open the port ¢

- when the blow is struck, and the mechme be
thus suddenly stopped.

If from any cause the piston B B goes for-
ward in the eylinder further than was intend-
ed, the plug B will move up the slope b ¢, thus
1eversmg the valves, as before descrlbed ad-
mitting the motor behmd the piston and kee -
ing it pressed forward against the forwerd

head until the machine is fed forward on the |
‘ways, as will be hereafter described. In this |

way repeated successive blows upon the for-
ward head may be prevented, and hence
breakages often avoided.

In my experiments I operated the sinall
valve 1n a variety of ways, the main object

being to operate both velves without shock

~and produce the blow before the main valve
was reversed. By operating the valve from a

bearing between the piston-heads I am able to |
make the device more simpleand durable than |

-by any other arrangement.

The piece F might extend down to the sur-
| ffwe b b, and the plug E be omitted. It might
also be foreed downward by a metalllc or other
‘spring instead of the motor spring at e. The

valve G might also be adjusted by a nut work-
-ing on a thread or other equivalent dewce In-
steed of the splral pard k. B

ed from eseaping by the poppet-valve s.
forms an elastic buffer for stopping the piston

‘ders V and Y on each side of said ear.
turning the screw the proper way the machine

thick
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By the arrangement thus deseribed I avoid
“all perceptible shock in operating the valves;
else, I secure a quick and full opening of the
main ports; also, Lavoid cushioning the blow
at the end of the forward stroke ; also, the
length of the stroke may be ad_]usted when
the machine is running at any speed; also,
the machine may be stopped quickly by the
device which adjusts the valve; also, delicacy
in the valve movement 1s avmded also, an
automatic stoppage of the machine i 1s secured

~when the piston advances too. far in the cylin-

der; also, a dead-center is avoided.
" T'am aware that the last result is secured

by double valves in certain steam-pumps and
other direct-action machines; but it results in

| a saving of time in this class of machines,

which must be often st0pped and sterted many

times a day. |

To prevent the plston from stnkm o the rear -
head O a false head, N, is fitted into the cyl-
inder so as to leave a space, r, between the

‘two heads, into which the motor is admitted

through the passage f, and which 1s pretaent
his

without shock upon the main head O. The

| forward head M is secured by long rods P P,

the subject of which constitutes the substcmce

of another application of even date.

In this application I make no attempt at an
automatic feed, but instead thereof I make a
regulated hand feed. |

R is a nut, which is secured to the ways S
S, and through which passes the screw T T.
The screw is secured to the machine by pass-
ing through a cylindrical hole in the ear U,

‘which is on the extension X, before referred

to, and having suitable prq]ectmns or Sht)éll-
v

may be moved forward or backward on the
ways. When the click v, which is pivoted at_-
z, and forced into bearing by a spring, w, en-

‘gages the ratchet V, which may also serve as '

a bearing, 1t prevente the screw from being
turned forward but when the drilling ad-
vances So far that the projection W strikes
the click v, and disengages it from the ratchet,

| the operatm by pressing upon the crank Y, or

other suitable device, may turn the screw for-

ward, and thus force the machine forward un-

til the click again engages the ratchet. By

‘this arrangement I secure a regular intermit-

tent hand-feed, and avoid a large amount of
machinery which has heretofore been found
necessary in producing an automatic feed, and
by reducing the regulating parts to a short -
piece like », almost entirely remove
breakages from thls part of the machine.

By separating the piston-heads B B, as de-
‘seribed, I am enabled to get bearing- surfaces
‘which are entirely within the cylinder, and
“which are sufficiently separated from each
| other to gmde the piston and drill without.
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dependmg upon the bearing in the head for
that purpose; and hence the head may be
made as light as possible consistent with
strength, The bearing thus being within the |
cylinder, it may be made comperatwely thin
without danger of bursting it on account of
the side pressure of the piston, which may be I
due to a glancing blow of the drill or other
cause.

The mode of rotating the tool is not de-
scribed in this specification.

Having described my invention, I claim—

1, The combination of the maln valve K,
piston I, valve G, piece F, and conical surface
b b, armnged and Operated substantially as
desembed and for the purposes herein set
forth.

2. The combination of the valve G, the spi-
ral groove ¢ % in the valve-rod F, and the ad
justing-rod p or 1ts equivalent, a,rranged and

operated substantially as described, for the
purpose of regulating the stroke of the plston_
B B.

3. The inclined sides b b and b ¢, arranged
‘between the heads of the piston B B, in com-
bination with the rod E, valve- stem I, and
valve (, as and for the purposee Speclﬁed

4. A reguleted hand-feed, consisting of the
combination and errengement of the crankY
or its equivalent, screw T, ratchet V, click v,

‘and projection W substantlally a8 deserlbed

5. In a direct- actmg rock-drilling machine,

'the false head N, arranged to form a space, 7,

in combination with the valve s and passage

{, as and for the purposes specified.
DE YOLSON WOOD.

- Witnesses:
K. A. ELLSWORTH,
N. K. ELLSWORTH.
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