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(No model.)

To all whom & may concerr:

Be it known that I, HORACE GUERNSEY
WILLIAMS, a citizen of the United States, re-
siding at Lykens in the county of Dauphin

5 and btate of Pennsylvania, haveinvented cer-

tain new and useful Improvements in Rock-

Drills; and I do hereby declare the following
to be a full, clear, and exact description of the 3
invention, su(,ll as will enable others skilled

ro in the art 1:0 which it :quel tains to make and

I5

use the same.
This invention relates to rock- dllHS and
it consists in the novel construetion ::md com-

bination of the parts by which the drill is

actuated, as heremaftel fully descubed and
claimed.
In the drawings, Figure 1 is a 10119‘11:11(11113.1

section through the eylmder of the. rock drill,

taken on the line @ & & in Fig. 2. Tig. 21is a

20 cross-section through the cyhndu and one of

25

the air-valves, taken on the line vy in Fig.

Fig. 3 1s a cross-section through the pistou- |

rod and distance- plece, taken on the lme 2z
in Kig. 1.

A is the cylinder.

I3 is a long piston working in the eylinder

~and provided with a piston-rod b at one end

30 piston-rod b is provided with spiral flat por-

35

3. 'This ratchet-wheel 3

for connecting it to the drill or other mechani-
cal device to be worked by the piston. The

tions 2, which slide back and forth in a cor-
respondingly-shaped hole in a ratchet-wheel
revolves in a cham-
ance-piece 5, which 1s bolted
to the front end of the eylinder. A stuffing-
box 6 is secured to the front end of the dis-
tance-piece, and that part ol the piston-rod
which passes through the stuffing-box is
round. The ratchet-wheel is prevented from

ber 4 in the dis

40 moving longitudinally by the shoulder 7 of

the distance-piece and the collar 8, arranged

- between the distance-piece and the cylinder.

Washers 9 are arranged on each side of the

ratchet - wheel to 1eduLe the friction. The

45 ratchet-wheel 3 is provided with pawls 10,

sliding in bosses 11 on the distance-plece.

These pmﬂs are adapted to permit the ratchet-

wheel to revolve in one direction and to pre-
vent its return movement., Springs 12 are

~so provided for pressing the pawlsinto gear with

the teeth of the ratchet-wheel, and 13 are caps

‘the cylinder.

| screwed into the bosses 11 and adapted to

guide the stems of the pawls and to adjust
the pressure of the springs. When the pis-
ton is pushed forward, the piston-rod turns
the ratchet-wheel; but when the piston-rod
is pushed backwmd the pawls prevent the
ratchet - wheel from turning backward, and
the flat spiral portions on the piston-r od-cause
it to be partially revolved, thereby giving the
drill its necessary 10tat01y movement at each

| instroke.

C are mdm-l ubbel buifers at each end of
. The cylinder-back cover and
the other parts of the rock-drill, which are not
hereinafter described, and whmh are not
shown in the drawings, are of ordinary ap-
proved construction,. |

D is the inlet for compressed air or stearm,
and d is a longitudinal passage communicat-
ing therewith and formed in the side of the
cylmdel -casting.

K are the mlet V&lVOb to the eylinder, rest-
ing upon the seats K’ at the ends of the pas-
sage d, and e are the inlet-ports, extending
f‘mm the under side of the inlet-valves and
entering the cylindernearitsends. The pas-
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sage d is plaeed inthecenterand the portseare.

arr ann'ed longitudinally upon each side of it
in the cylinder-casting. Boththeinlet-valves

80

and thelr passages are exactly alike, and each

|inlet-valve is arranged at that end of the cyl-

inder to which it does not pertain. Thus the
valve E at the front end of the eylinder ad-
mits the compressed air to the rear end of the
cylinder and the valve at the rear end admits

the compressed air to the front end of the cyl-

inder. The object of this arrangement is to
obtain a large air-space betweeu the under
side of each inlet-valveand the eylinder. The
air 1s compressed by the piston into these
spaces, so that very great compression in the
ends of the cylinder is avoided. |
F are valvesresting upon the seats ¥/, above

the valves E, the holes through the seﬂts I

being a little lar ger that the valveﬁ* E, so that
the valves E may project upward throuﬂh the
sald holes and join onto the valves F.

G are removable caps for closing the valve-
chambers ¢, and the said caps are secured to

‘the valve-chambers in any approved manner.
The valve-stems ¢’ slide in the guides f in
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the cylinder and 7’ in the caps G: but the

valves may be guided in any other approved
meanner.

H are small ports which connectthe valve- |
chambers g, above the valves I, with the mid-

dle portion of the cylinder, and ‘g’ are bosses
or pipes in the passage d for the ports I to
pass through. The ports H extend longitudi-
nally past each other in the cylinder-casting.
A circumferential groove 0’ is formed in the
piston, and this groove has its length sub-
stantially equal to the distance betwer-\n the
ports H.

I are the exhaust-ports, formed through the
side of the c¢ylinder and provided with an ount-
let-opening I’.

in line with the ends of the ports H, and open
into the said exhaust-ports I.

" The action of the engine is as follows:
When the parts are in the positions shown
in the drawingsand compressed airis allowed
to enter the inlet D, the compressed air raises
the valves K and If at the front end of the
cylinder, hecause the diameter of the hole
through the valve-seat K’ is greater than the
diameter of the valve E and because the
chamber g above the valve F is in communi-
cation with the atmospherethrough the ports
I and ¢, the grooved’,and the exhaust-port I.

‘The compressed air passes through the valve

E, down the port e, into the rear end of the
cylinder and propels the piston in the direc-
tion of the arrow in Fig. 1. The forward mo-
tion of the piston closes the exhaust-port I at
the front end of the cylinder and also closes

the small port H at the rear part of the ceylin- -

der. The expansion of the compressed airin
the cylinder, together with the momentum of

the 1‘eciproeﬂting parts, carries the piston on- |

ward until the exhaust-port I at the rearend
of the cylinder is uncovered, the air being
compressed 1n the front end of the cylinder

and in the port ¢, communicating with it dur-
ing the latter part of the stroke of the piston.
| presence of two witnesses.

The forward motion of the piston also places

‘the chamber ¢g above the valve I at the rear

end of the cylinder in communication with
the exhaust-port I at the front end of the eyl-
inder directly after it closes the small port H
at the rear end of the cylinder.

Small ports 2 are also formed
through thesideof the cylinder, substantially

The piston, |

475,910

however, continues its forward stroke after

uncovering the exhaust-port at the rear end

of the cylinder, because it moves with a very

high wvelocity and because it takes a certain

| space of time for the compressed air to raise

the valves K and F and to rush from the pas-
sage d through the valve E and down the
port e into the front end of the cylinder. Di-
rectly the piston arrives at the end of its for-

“ward stroke it is propelled rearwardly by the

air compressed by it in the front end of the
cylinder and in the port e, leading into that
end, and by the compressed air which rushes
in through the valve E. The piston returns

‘to the rear end of the cylinder and will con-

tinue toreciprocate in the cylinder as long as
compressed air is supplied.

What I ¢claim is— |

1. The combination, with the eylinder and

| the long-grooved piston sliding therein, of

separate lift-valves resting upon seats at those
ends of the cylinder to which they do not per-
tain, the said eylinder being provided with
ports extending longitudinally past each other
and connecting the said valves with the.ends

of the cylinder to which they do pertain and

having small ports also extending past each
other and adapted to relieve the pressure be-
hind the said valves and to permit them to
open automatically when the said small ports
are uncovered by the piston in the cylinder,
substantially as set forth.

2. T'he combination, with the piston-rod
provided with spiral portions, of a ratchet-
wheel mounted on the said portions, the dis-
tance- piece inclosing the piston-rod and
ratchet-wheel and provided with a stuffing-
box at its front end, the collar between the
ratchet-wheel and the cylinder, the washers
on each side of the ratchet-wheel, and the
spring-actuated pawls adapted to engage with
the latehet wheel, whereby the plston may be

| partially levolved at each alternate %troke,

sabstantially as set forth.
In testimony whereof I affix my signature in

[IORACE GUERNSEY WILLIAMS.

Witnesses:
J. L. BRALLIER,
M. DICKERSON.
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