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UNITED STATES PATENT OFFICE.

"ROBERT L. AMBROSE, OF TARRYTOWN, NEW YORK, ASSIGNOR TO RAND

DRILL COMPANY, OF NEW YORK, N. Y.

PRESSURE-ACTUATED VALVE FOR ROCK-DRILLS.

SPECIFICATION forming part of Letters Patent No. 669,316, dated March 5, 1901,
Application filed April 19, 1900, Sarial No. 1_3 443, (No model.)

To all whom it maly COnCEr:
Be it known that I, ROBERT L. AMBROSE,

a citizen of the United States, and a resident |

of Tarrytown, in the county of Westchester
and State of New York, have invented cer-
tain new and useful Improvements in Pres-
sure- Actuated Valves for Rock-Drills, of
which the following is a specification, refer-
ence being had to the accompanying draw-
ings, forming a part thereof.

My invention relates to improvements in
rock-drills, and particularly to improvements
in the valve mechanism of the steam or air
engines for operating same. I

My invention consists in certain improve-

ments in the valve mechanism and in the dis- |

position of the distributing inlet and exhaust
ports of the main cylinder, whereby the valve
mechanism may be operated by contact with
the piston, but whereby the interior of the
cylinder may be free as possible of open or
cut-away portions. In earrying out my in-

~ vention I provide two independently-oper-

ated primary valves, which are operated by
contact with the piston and which in their
operation will control the pressure at the ends
of a distributing -valve and cause same 1o

_move in one direction or the other, as desired.
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My invention further consists in the provi-
sion of means for throttling the ports con-
trolled by the movementof the primary valves.

The objects of my invention are to improve
the construetion of rock-drills, to reduce the
wear on the reciprocating piston and in the
cylinder, and to regulate the length and speed
of the stroke of the piston. |

My invention further consists in certain
novel details of construction and combina-
tion of parts, as shall hereinafter be more
fully set forth. . | |

I will now proceed to deseribe my invention,
with reference to the accompanying drawings,
and will then point out the novel features in
the clalms. o |

In the drawings, Figure 1 represents a cen-

tral longitudinal section of so much of a rock- |

drill as is necessary to illustrate my inven-
tion.

down upon Fig. 1, the plane of section being
taken upon theline 2 2 of Fig. 1. Fig.31sa
central transverse section of Fig. 1.

Fig. 2 is a horizontal section looking

|

| this chamber.

Similar reference characters designate cor-
responding parts in all the figures.

Reference character 10 designates a cylin-
der of a rock-drill, and 11 a reciprocating pis-
ton mounted therein. 12 designates a piston-

rod which is suitably secured to or made a

part of the said piston, and to the end ot this
piston-rod (not shown) may be secured the

‘usual or any desired form of drill-head. The
| piston 11 has a central portion 13, which is of
less diameter than the end portions thereof,

which fit in the bore of the cylinder. This
central or reduced portion rises gradually to

the end or head portions of the piston, and
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the curves which are formed thereby form .

cam or operating surfaces 14 and 15 for the
primary valves in a manner to be presently
explained. A valve-chest 16 issecured to the
cylinder 10, as by bolting thereto, and with-
in the valve-chest 16 is mounted a distribut-
ing-valve 17. The interior of the valve-chest
16 is cylindrically bored, and the valve 17,
which is a piston-valve, is fitted thereto. The
piston-valve 17 is adapted to reciprocate in

the valve-chest 16, and suitable heads 13 are

secured to the ends of the valve-chest and

form limiting-stops to the movement of the

valve. -
Suitable ports are provided in-the cylinder
and valve-chest, and their arrangement 18 as

follows: A central port 19 connects with an

exhaust 20 to atmosphere or otherwise. 'The
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ports 21 and 22, which lead to the opposite

ends of the cylinder 10, as shown, are alter-
nately admission and exhaust ports. 'The
ports 23 24 are the inlet-ports for the motive
fluid and are connected together in a cham-
ber 25. A pipe leading from a source of sup-
ply of the motive fluid may be connected to
With the valve in position, as
shown in Fig. 1, the inlet-port 24 is in com-
munication with the admission-port 22, lead-
ing to the rear end of the eylinder 10, while

| the port 21, leading from the front end of the

cylinder, is in eommunication with the ex-
haust-port 19. The piston is ready to make
its forward movement. It willbe understood,
of course, that with the rear eylinder-head
(not shown in the drawings) in position the
motive fluid, which is compressed between

| the end of the piston 11 and the said cylin-
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der-head at the rearward movement thereof, | end of the valve-chamber will react upon the

will give the piston its initial forward move-

mentin & manner well known and common to
this type of drill.

The motive fluid which I preferably use and
which for the purposes of this description I
shall so describe as using herein is compressed
air., It will, however, be understood that I
may use other motive fluid—such as steam,
&c.—as may be desired.

Twocylindrical bores26 and 27 are arranged
in the ¢ylinder-casting 10, and to these cylin-
drical bores are fitted primary valves 28 and
29. The valves 28 and 29 have each an ex-
tension comprising a reduced portion thereof
forming & stem, which is fitted to an exten-
sion of the cylindrical bores 26 27. These
valve-stems pass ¢lear through to the interior
of the cylinder 10 and engage with the side
of the piston 11. Valves 28 and 29 have a re-
ciprocating movement in their respective cy-
lindrical bores, the relative width of their

heads and the depth of the said bm es 26 and

27 permitting such movement.

A port 30 leads from the front end of the
valve-chest 16 to the interior of the cylin-
drical bore 26, and a port 31 leads from the
rear end of the valve-chest to the interior of
the bore 27. A port 32 connects the bore 26

with the exhaust, as shown more clearly in
- Kig. 2, and a port 33 connects the cylindrical
bore 27 with the exhaust in the same manner.

As before stated, the piston-valve 17 is fit-

ted nicely to the interior of the valve-chest:

16; but the heads which form the bearing por-
tions thereof are not provided with packing-
rings. The consequence is that in action a
certain amount of air will always leak past
the said heads. A certain amount of air will
therefore pass into the ends of the valve-chest
in the front and at the rear of the valve. The
air which leaks past into the front end of the
valve-chest will with the ports in their pres-
ent position pass down through the port 32 to
exhaust. 'T'he air which enters the rear end
of the valve-chamber will pass into the port
31, but will be cut off from entering the cy-
lindrical bore 27 and from thence passing to
exhaust through the port 33 by reason of the
fact that the valve 29 is in its lowermost po-
sition and the ports 31 and 33 thereby closed.
The air under pressure will therefore react
upon the end of the valve 17 and will hold the
valve in such position as 1s here shown. The
piston 11 will now move forwardly until the
cam-surface 15 reaches the stem of the valve
29 and commences to force the same up-
wardly, and the valve 28 is permitted to fall

- by reason of its stem riding down the cam-
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surface 14. The effect of this will be to open

the rear end of the valve-chamber to the ex-

haust through the port 31, the cylindrical
bore 27, and the port 33, and to close the front
end of the valve-chamber by cutting off com-

munication between the ports 30 and 32

through the cylindrical bore 26. The air now
leaking past the piston-valve into the front

valve and throw it rearwardly. This will
place the port 22 to the rear end of the eylin-
der in communication with the inlet-port 23.
The piston will now be moved rearwardly
until the position of the primary valves 27
and 23 18 again reversed. The valves 28 and
29 are at all times pressed against the said
piston 11, in order to engage with the cam-
surfaces thereon, by the action of the pressure
of the motive fluid above the valves. The
motive ifluid communicates thereto through
the small ports 34, which econnect the upper
end of the cylindrical bores 26 and 27 with the

interior of the valve-chest 16. Springs 35 are

also shown as herein provided, which will act
to supplement the pressure of compressed
motive fluid and will tend to hold the valves
In proper position when the supply of motive
tluid is turned off and the parts are at rest.
'These springs might be used alone and con-
nection with the compressed motive supply
dispensed with, or the springs might be dis-
pensed with and connection w1th the com-
pressed motive fluid may be used alone, or
both may be used together, as shown herein.

I have shown means for throttling the ports
50 and 31 in the screw-plugs 36 and 37. By
adjusting the secrews 36 and 37 inwardly, and
thereby throttling the exhaust, I am enabled
to vary the length of the stroke of the piston.
- What I claim is—

1. In a rock-drill, the combination with a
cylinder having distributing-ports leading to
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and from opposite ends thereof, an inlet-port -

and an exhaust-port, the inlet and exhaust
ports being contained within the cylinder-
casing but outof communication with the in-
terior of thesaid eyvlinder, pressure-chambers
arranged at opposite ends of the sald distrib-
uting-valve, each of the said chambers hav-
ing a port leading to exhaust, two independ-
ent primary valves for said ports arranged in

| the cylinder-casing and projecting into the:
interior of the said cylinder, and a recipro-

cating piston naving a reduced central shoul-
dered portion; said primary valves arranged
at such a point in the cylinder as to be al-
ways covered by the piston during its move-
ments and to be operated by engagement with
the central shouldered portion thereof.

2. In a reck-drill, the combination with a
cylinder, a reclproca,tmw piston aud a dis-
tributing balanced slide-valve, of two inde-
pendent primary valves operated by the pis-
ton in its movement, pressure-chambers ar-
ranged at opposite ends of the said distribut-
Ing-valves, each of the said chambers having

a port leading to exhaust, the said primary

valves adapted in their movement to cpen
and close the said ports, and means independ-
ent of the primary valves for throttling the
said ports.

3. In a rock-drill, the combination with a
cylinder, a reciprocating piston mounted
therein, a valve-chest secured to the said cyl-

| inder, and a distributing balanced slide-valve
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mounted in the said valve-chest, of twoinde-
pendent primary valves operated by the re-
ciprocating pistoninits movement and adapt-

ed in their movement to control the exhaust

of motive fluid from the opposite ends of the
valve-chest, and means independent of the
primary valves for regulating the movement
of the balanced slide-valve.

4. In a rock-drill, the combination with &
cylinder, of a reciprocating piston mounted
therein, and a valve-chest secured to said
cylinder, the said cylinder and valve-chest
having distributing-ports for the admission
and exhaust of motive fluid to and from the
interior of the cylinder, and the said valve-

s’

chest having also ports leading from the ends
thereof to exhaust independent of said dis-
tribating-ports, of a main distributing-valve
mounted in the said valve-chest and adapted
to control the inlet and exhaust of motive
fluid along the said distributing-ports, two
primary valves operated by the said recipro-
cating piston in its movement, and means in-

dependent of the primary valves for throt-
 tling the said ports leading from the ends of 25

the valve-chest. - |
ROBERT L. AMBROSE.
Witnesses: - |
Huga V. CONRAD,
WILLIAM S. BARNUM.
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