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To all whom it may concern:

Be it known that I, HARRY BALL, a citizen
of the United States, residing at Stamford, in
the county of Fairfield and State of Connecti-
cut, have invented certain new and useful
Improvements in Valve-Motions for Rock-
Drills; and I do hereby declare the following
to bea full, clear, and exact description of the

invention, such as will enable others skilled in

the art to which it appertains to make and use
the same. | -

My invention is applicable to all classes of
direct - acting engines operating either by
steam or compressed air, and is especially ap-
plicable to rock-drills. TForthisreasonI have
illlpﬁtrated my invention as applied to a rock-
Cirill, o

The general object of the invention is to
s0 1mprove the construction and arrangement
of the parts comprising the valve-motion as
to greatly improve the durability of the ma-
chine and increase its capacity for all grades
of work, while at the same time the cost of
construction shall be reduced tothe minimum.
With these ends in view I have devised the
simple and novel construction of which the
following description, in connection with the
accompanying drawings, is a specification,
numerals being used to denote the several
parts. | |

Figure 1 1s a vertical section of the cylinder
and steam-chest, the piston, piston-rod, and
auxiliary piston beingin elevation, also show-

ing the arrangement of the steam-passages;

FFig. 2, a vertical séction on the line x x in
Fig. 1; Fig. 3, a plan view of the cylinder, the
steam-chest and adjusting - plate being re-
moved; Fig. 4, an inverted plan view of the
steam-chest, the valve being removed; Fig. 5,
a view of the auxiliary piston detached, and
IFig. 6 a view of the adjusting-plate detached.

1 denotes the cylinder; 2, the piston; 3, the

| piston-rod, and 4 the steam-chest. * The exact

construction of these parts is not of the es-
sence of my invention, and the details may
be varied greatly without departing from the
principles thereof. |
5 denotes the upper head of the eylinder,
usually castin one piece,and 6 the lower head,
which is usually cast in two parts, said parts

cylinder by longitudinal bolts 8. The lower
head of the cylinder is provided with a recess
to retain suitable packing 9, which is held in
position by a screw-plug 10, through which

the piston-rod passes, and upon the under

side of the eylinder is the usual flanged base

11, having an-opening 12 through it to receive

the feed-screw. (Notshown.) Upon the top of
the cylinder is a flat surface 13, over which

cured in place by bolts 14, which extend up-

| the two heads being rigidly secured to the
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the steam-chest is placed, the latter being se- .

ward from the cylinder and passthrough open-

ings 15 in the steam-chest, the latter being
locked in position by nuts 16. Within the

steam-chest 1s a longitudinal opening 17, in
which an auxiliary piston 18 reciprocates. .

19 denotes a recessin the underside of the
steam-chest and extending into the longi-
tudinal opening. Within this recess a valve
20, whiech may be of the ordinary construe-

tion commonly known as a “flat” or D valve
reciprocates.  This valve is provided with

the usual opening 21 in 'its under side and
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with a longitudinal groove 22 in its upper

side. 'T'heopposite sides of the auxiliary pis-

ton are cut away, as at 23, these cut-away
portions being of sufficient length to receive

the ends of the valve, the central portion of

theauxiliary piston (denoted by 24)lyingwhen

assembled 1n groove 22 in the valve, as will

' be clearly understood from Fig. 2 in connec-

tion with Figs. 4 and 5. It will thus be seen
that the movement of the auxiliary pistonin
either direction must carry the valve with it.
25 denotes the steam-port and 26 the exhaust-
port.. It will be noticed (see Fig. 1) that the

exhaust-opening 27in the ¢ylinder which con-

nects with the exhaust-port leads into recess
19 in the steam-chest, and that at its lower
end, where it opens into the cylinder, it is
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very much elongated, the purpose of which

will presently be explained. | o
Upon the side of the auxiliary piston to-
ward the steam-port and leading from the
cut-away portion 23 on that side to the ends
of the auxiliary piston are openings 28. 29

denotes steam-passages leading from the op-

posite ends of the steam-chest into the ¢ylin-
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der, and 30 denotes steam-passages leading

being secured together by transverse bolts 7, | from recess 19 in the steam-chest to the op-
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posite ends of the cylinder. Passages 29 |

open into the cylinder approximately midway
between the exhaust-opening and the open-
ings of passages 30 into the cylinder. Open-
ing 21 in the under side of the valve is of
sufficient length to permit perfect communica-
tion between one of the steam-passages 30 and
exhaust-opening 27. |

In Fig 1 the valve is shown as at the ex-
treme of its movement toward the right and

the auxiliary piston as at the extreme of 1ts

movement toward the left. In this position
of the parts steam will pass from the steam-
chest through the left passage 30 into theleft
end of the cylinder todrive the piston toward
the right, and steam will exhaust from the
right end of the cylinder through the right
passage 30, which communicates directly with
the exhaust. At the opposite extreme of the
movement of the valve steam will pass
through the right passage 30 into the right
end of the eylinder and the exhaust will be
from the left end of the eylinder through the
left passage 50.

The operation of the valve mechanism 1s
as follows: The steam when it enters the
steam-chest passes through openings 23 in
the auxiliary piston to the opposite ends ot
said piston and into recess 19 in the under
sidethereof, the action being to hold the valve
down hardon its seat. Inthepositionof parts
shown in Fig. 1 there can be no movement of
the auxiliary piston, as the pressure at both
endsis equal, it being apparent that therecan

be no exhaust from either end of the steam-

chest until the piston has passed far enough
toward therighttoopen theleft steam-passage
29, the right passage 29 being closed by the
auxiliary piston itself. As soon as the lett
passage 29 is opened the right corresponding
passage will be closed by the piston and there
will be an exhaust from the left end of the
steam-chest into the cylinder, which will per-
mit the steam passing to the right end of the
auxiliary piston to drive it instantly to the
left end of the steam-chest, which of course
shifts the valve from the position shown to
its reverse position just described. At the
time this movement of the valve toward the
left takes place the piston will have nearly
reached the extreme of its movement toward
the right—that is, the reverse of the position
shown in Iig. 1. By elongating the exhaust-
opening in the cylinder it will be seen that
during the last portion of the stroke of the
piston in each direction I permit the steam
to exhaust directly through opening 27 and
the exhaust-port. I thusrelieve the pressure
behind the piston and also absolutely prevent
back-pressure on the piston at the instant the
forward movementcommences, asthe steam 1s
for an instant entirely free to pass directly
out at the exhaust-port. This construction
enables me to greatly increase the power ex-
erted by the piston with a given consumption
of steam and also to increase the speed.

In TFig. 1 the opening 21 in the under side |
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of the valve is shown as forming a connection
between the right steam-passage 30 and the
exhaust-opening. The shifting of the valve
to its reverse position by the movement of
the auxiliary piston just deseribed causes
opening 21 to serve as a connection between
the left steam-passage 30 and the exhaust-
opening. In this position of the parts (not

shown in the drawings) the steam will pass.

from recess 19 throunghtherightsteam-passage
30intothe rightendof the cylinder and will act
to drive the piston toward the left, the steam
in the left end of the cylinder exhausting
through the left passage 30, which 1s at this
time in connection with the exhaust-opening
by meansof opening 21in the underside of the
valve. The construction just described is op-
erative in every respect. It will be seen, how-
ever, that steam is admitted at both ends of
the eylinder at the same instant relatively,
and that the cut-off takes place at the same
point in the stroke when thecylinder 1s mov-
ing in each direction—that 1s to say, the pas-
sage of steam into the lower end of the eylin-
der to move the piston upward is continued
just as long as it is into the upper end of the
cylinder to drive the piston downward. I use
the term “lower end of the eylinder” to des-
ionate the end through which the piston-rod
passes, the drill being attached thereto when
the engineis used asa rock-drill. Inorder that
steam may be admitted an instant sooner into
the upper end of the cylinder to drive the pis-
ton downward, and the entrance of steam into
thelowerend of the cylinder todrive the piston
upward may be slightly retarded, the object
being to increase the foree of the blow deliv-
ered through the piston-rod bythe downward
movement of the piston and to lessen the
force of the upward movement of the piston,
thereby greatly increasing the effective power
of the drill, I provide an adjusting-plate ol
between the steam - chest and the cylinder.
This plate is provided with openings 32, which
are adapted to register with steam-passages
30 and exhaust-opering 27, as shown in Fig.
1, or to be moved more or less out of align-
ment therewith. I have not shown this last

position, as it is thought to be too obvious to

require illustration. |
33 denotes slots in plate 31, through which
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bolts 14 pass, and 34 denotes slots which

are at all times in alignment with the parts
of steam-passages 29 in the steam-chest and
eylinder, respectively, these slots being made
loneg enough so that the adjustment of the
plate will not affect the movement of steam
through the passages. Suppose that it 1s

‘desired to increase the forco of the down-

ward movement of the piston and piston-

rod—that is, the movement toward the right,

as shown in Fig. 1, relatively to the up-
ward movement thereof. Nuts 16 on bolts

14 are loosened sufficiently to permit plate

21 to be moved toward the left. This move-

ment, of course, carries openings 32 in the ad-
justing-plate farther toward the left.

This
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does not affect the passage of steam into the opening and steam-passages 30, so that when

exhaust-opening under the valve; but when.
the movement of the valve toward the right
commences 1t permits steam to enter the left
steam-passage 30 and pass to the left end of

the piston sooner than when openings 32 are

adjusted in alignment with steam-passages

30. On the other hand, when the piston is |

at the lower—u. e., the right—end of the cylin-
der, the entrance of steam 'at the lower end
of the piston to drive it upward through the
left passage 30 will be retarded, owing to the

fact that the right side of said passage is cov-

ered by the adjusting-plate. -
Having thus deseribed my invention, I
claim— - .
1. The cylinder having steam-passages 30

and an exhaust, in combination with a steam--

chest, a valve having an opening in its un-
der side adapted to connect one of the steam-

passages with the exhaust, and a plate lying {
-under the steam-chest and valve and having

openings corresponding with the exhaust-

sald plate is moved in either -direction steam
18 admitted at that end of the cylinder more

quickly to drive the piston in the opposite

direction, and at the opposite end of the ¢ylin-
der the admission of steam is retarded, as and
for the purpose set forth. -

2. In combination, the cylinder, the steam-
chest, the valve, steam-passages 29 and 30 and

‘the exhaust, and an adjusting-plate having

openings 52 corresponding with steam-pas-
sages 80 and the exhaust-opening, said plate
being provided with slots, so as to permit ad-
justment of openings 32 more or less out of
alignment with steam-passages 30 and the ex-
haust. . | |
In testimony whereof I affix my signature in
presence of two witnesses. | |

HARRY BATL.

Witnesses:
RICHARD BOLSTER,
BENJAMIN LOCKWOOD.
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