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To all whom it may concern: o

Be it known that I, ALBERT BALL, a resi-
dent of Claremont, in the county of Sullivan
and State of New Hampshire, have invented
& new and useful Improvement in Direct-
Acting Engines; and I do hereby declare the
following to be a full, clear; and exact de-
scription thereof. . |

My invention relates to a direct-acting
engine such as is particularly applicable to

that class of coal or rock cutting machines

in which a reciprocating cufter-bar is em-

- ployed which is constructed to strike the

coal and cut the same. These machines be-
ing constructed on the principle of a direct-

~acting engine, when the cutter-bar fails to

strike the coal, such as when the machine is

being adjusted to its work or being shifted

-.on the runner-board while the machine is in

20

motion, the tendency is to increase the num-
ber of blows or strokes of the cutter-bar.

- I'he reciprocating undercutting - machines
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strike a very hard blow, and if the pick hap-
pens to miss the coal for any reason the jar
or shock on the operator is very severe, and
more especially so when the machine in-
creases its number of blows per minute, as
1t will do when not striking the coal and when
there is nothing to regulate or control its
speed. "It is now the general custom in this
class-of machines to cushion the blow of the

piston when the pick fails to strike the coal.

by compressing the air in the front end of the
cylinder. This compression of the air, how-
ever, increases the speed of the piston. It
Is in connection with this compression of the
air that my invention is particularly appli-

The objectof my invention, therefore, is to
provide a direct-acting engine which, when
applied to a coal-cutting machine, will regu-

late and control the movement of the piston.

when the machine is not doing any work and

- so relieve the wear and tear on the machine

as well as the strain on the operator.

T'o these ends my Invention comprises, gen-
erally stated, a cylindérwith a piston therein,

suitable ports and valves controlling same
for causing the reciprocation of said piston,
an auxiliary valve controlling the admission

of air or steam to one end of said cylinder, |

ciprocate therein.

and means for regulating the movement of

sald valve by the cushioned air, whereby the
sald air holds said valve to its seat, and
means for gradually reducing the pressure of
said cushioned air on said valve. .

~ In the accompanying drawings, Figure 1 is
a longitudinal sectional view of a portion of

| an engine with my invention applied thereto.

Fig. 2is an enlarged detail of the check-valve.
Fig. 3 is a modified form of my invention.
Kig. 4 is a vertical section of the auxiliary
valve and its stem. - -
While I will describe my invention with

reference to its use in connection with that
class of coal-cutting machines hereinbefore:

referred to, yet I do not wish to limit its use

-to this particular machine, as there may be

other machines to which it may be found ap-
plicable. | | |
The letter a designates a portion of a suit-
able cylinder, and b the piston adapted to re-
The piston-rod ¢ passes
out through the front head d, provided with
a suitable stuffing-box. Where the inven-

tionistobe applied to a coal-cutting machine,

the piston-rod will carry the pick at its outer
end, by means of which the cutting is done.
‘The air or steam chest eis secured to the cyl-
inder a, and said chest contains the main
slide-valve f, which controls the inlet and
outlet of air to the front end of cylinder. As
only the front end of cylinder is shown, the
letter ~ designates the inlet-port, and ¢ and ¢’
the exhaust-ports. - b

Located in the inlet-port A is the check-
valve k, provided with the stem /. - The check-
valve & rests on the valve-seat k&'. A cupm,
of leather or other suitable material, is inter-
posed between the valve & and the head I of
the stem /. The stem [ passes up within a
chamber 7, formed in the nut o, which is
threaded into the cylinder ¢. This nut o has
a cap r threaded into it, said eap having a
guideway ' therein to receive the upper end
of the stem /. A spring s is interposed be-
tween the cap r and the head ' of the stem
for the purpose of closing the check-valve
more quickly and to overcome the friction of
the leather cup m on the walls of the cham-
ber above the said valve. '

A port¢isformed in the check-valve %, said
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port, extending up through the stem /[, as!

clearly indicated in dotted lines, Fig. 2. The
upper end of the port 7 is reduced in size, SO
as to form a contracted opening?’, which will
tend to retard the escape of the air from the
chamber n. -

The cap 7 is notched, as at 72, to permit the
air passing up through the stem/{ to enter the
chamber n.

When my invention is applied to a coal-
cutting machine, its operation is as follows:
Under ordinary circumstances in cutting coal

with such a machine the pick at the forward
AS

end of the piston-rod strikes the coal.
long as the pick continues to strike the coal
no compression of the air takes place in the
front end of eylinder and live air passes
freely under the check-valve & and through
the port /i to operate the piston. When, how-
ever, the pick fails to strilke the coal for any
reason, the compression of the air takes place
at the front end-of cylinder. Ilighly-com-
pressed air then passes through the port ¢ in
the valve & and stem [, said air entering
through the contracted opening /' into the
chamber . At the same time a certain
amount of air finds its way into the chamber
n by its being forced around the cupm. The
effect of the airin the chamber n under heavy
pressure is to hold the check-valve & closely
to its seat and prevent the flow of live ailr
through the port /» to the front end of eylin-
der. Just as soon as the pressure of the air
in thefrontendof cylinder begins todecrease,
as 1t does the moment the piston starts on
its backward stroke, the.air confined within
the chamber n begins to escape therefrom.
Owing, however, to the size of the contracted
opening ¢, leading to the port 7, the escape
of the airisslow and gradual. 1t1s of course
apparent that the size of this opening ¢’ reg-
ulates the rapidity with which the air es-
capes and that the reduction in the speed of
the piston is dependent on the size of this
opening. Until the pressure in the chamber

and the live air will be prevented from act-
ing to force the piston back on 1ts backward
stroke.

It is to be noted that while air ecan be forced
up around the cupm into the chambern, yet
the air from said chamber cannot escape
around said cup, as the pressure of air in said
chamDber will cause said cup to hug the walls
of the chamber and form a tight joint.

Just assoon asthe air-pressure in the cham-
ber 7 has fallen below that of the live-air
pressure the live air will lift the check-valve
and act on the piston.

It is apparent from the above that when
the pick fails to strike the coal the speed
of the piston 1s reduced at once, so that if
the machine 1s running normally at, for in-
stance, two hundred strokes per minute if
the pick failed to strike the coal the speed
can be mamtained at two hundred strokes or
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instantly reduced to sixty strolkes, according
to the rapidity with which the air is permitted
to escape from the chamber n. This-reduc-
tion in the speed of the piston when the pick
is not striking the coal greatly reduces the
labor of handling the machine, as it may he
adjusted to its work when in motion or may
be shifted on the runner’s board without jar-
ring the operator severely. Besidesthis there
is a saving in air, and the wear and tear on
the machine are greatly reduced.

In Fig. 3T have illustrated a modified form
of my invention. The parts are in this case
indicated by numerals. The numeral 4 des-
ionates the nut adapted to be threaded into
the eylinder; 5, the cap; 6, the chamber; 7,
the recess formed in said cap for the recep-
tion of the retaining-valve 8, which has the
stem 9 and the spring 10 encireling same.
This retaining-valve S closes the opening 10°
at the npper end of the stem 11 of the check-
valve 12. This check-valve 12 has a port 13,
which extends through its stem. A small
opening 14 is also formed in the stem, bring-
ing the port 13 always into communication
with the chamber 6. A spring 15 encircles
the stem 11. A cup 16 is interposed between
the valve 12 and the head 17 on said stem.
In the operation of this modified form, when
the pick fails to strike the coal, the air, in
the same manner as before described, 1s com-
pressed at the front end of cylinder and
passes by the port 13 into the chamber 0.
The retaining-valve is raised so as to allow
the air to pass by the opening 10*.into said
chamber. A portion of the air also {inds its
way by the opening 14 into said chamber. In
the same manner as before described just as
soon as the pressure at the front end of the
cylinder begins to decrease on the back stroke
of the piston the retaining-valve 8 closes,
and the only means of escape for the air
held under pressure within the chamber 6 18
through the opening 14. The rapidity with

| which the air escapes from the chamber 6, as
n deereases below that of the live air in the |

port i the check-valve & will remain closed.

before, regulates the time when the valve 12
will open to permit live air to pass to the front
end of cylinder.

The retaining-valve 8 holds the air within
the chamber and may be employed where a
large amount of air is required in the cham-
ber to reduce the speed.

While I have deseribed myinvention where
air is employed as a motive power, yet stcam
or other motive power may be employed.

I do not wish to limit myselt to the inven-
tion as illustrated, but wish to include within
its scope such changes and variations as may
be made without departing from the spirit of
sald invention.

What I claim as my invention, and desire
to secure by Letters IPatent, 1s—

1. In a direct-acting engine, the combina-
tion with a cylinder having inlet and exhaust
ports, of a main valve controlling same, a
piston working in said cylinder, an auxiliary
valve located so as to control the mflowing
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air to the front end of said eylinder, and

means for regulating the movement of said

auxiliary valve by the cushion ed alr, substan-
tially as set forth.

2. In a direct-acting engme, the combina-
111011 with a eylinder havmﬂ' inlet and exhaust

ports, of a main valve controlling same, a

piston working in said cylinder, an auxiliary
valve located so as to control the inflowing
alr to the front end of said cylinder, said
auxiliary valve having an air-chamber back
of same, and said chamber communicating
with said cylinder, substantially as set forth.

3. In a direct-acting engine, the combina-
tion with a cylinder h.‘:LVlIlD‘ inlet and exhaust
ports, of a main valve controlling same, a
piston working in said ¢ylinder, an auxiliary
valve located so as to control the inflowing
air to the front end of said cylinder, said
auxiliary valve having an air-chamber back
of same, said: cha,mber communicating with
said cylinder, and means for reducmﬂ' the

pressure in said chamber, substa,ntmlly as set

forth.
4. In a direct- actmg engine, the combma-

tion with a cylinder a,nd a p1st0n working

therein, of a check-valve controlling the in-

et -port of sald cylinder, sald valve having

30

an air-chamber back of same, said check—
valve having a port forming communication

between S&ld cylinder and said chamber, sub-

-~ stantially as set forth.

35

5. In a direct-acting engine, the combma—
tion with a ecylinder and a p1ston working

therein, of .a check-valve controlling the in-
let-port of said cylinder, said valve having
an air-chamber back of same, said check- |

valve having a port forming communication
between said ¢ylinder and said chamber, and
said port having a contracted opening, sub-
stantially as set forth.

6. In a direct-acting engine, the combina-
tion with a ecylinder and a plston working
therein, of a check-valve controlling the in-
let-port of said eylinder, said valve having an
air-chamber back of same, a stem, said valve
having a port formed therein and in the stem,
said port forming communication between
said cylinder &nd chamber, substantlally as

set forth.

7. In a direct-acting engine, the combina-
tion with a cylinder and a piston working
therein, of a check-valve controlling the in-
let-port of said cylinder, said valve having
an air-chamber back of same, said chamber
communicating with said cylinder,and a pack-
ing-cup on said valve engaging the walls of
said echamber, substantially as set forth.

8. In a direct-acting engine, the combina-

tion with a cylinder and a piston working

therein, of a check-valve controlling the in-
let-port of said cylinder, said valve having
an air-chamber back of same, said chamber
communicating with said eylinder,and a pack-
ing-cup inserted between said valve and a
head on the stem thereof and engaging the
walls of said cha,mber substantially as set

forth.

In testlmony whereof I, the said ALBERT
BALL, have hereunto set my hand.
ALEERT BALL.
- Witnesses:
FRANK A. BALL,
H. H. MERCER.
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