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UNITED STATES

PATENT OFFICE.

ALBERT BALL AND THOMAS OFFICER, OF CLAREMONT, NEW HAMPSHIRE,
ASSIGNORS TO THE SULLIVAN MACHINERY COMPANY, OF SAME PLACE

AND CHICAGO, ILLINOIS.

VALVE MECHANISM FOR MINING-MACHINES.

SPECIFICATION forming part of Letters Patent No, 61 5,284, dated December 6, 1898.
Application filed Tanuary 20, 1898, Serial No, 667,331, (No model)

To all whom it maly concermn:

Be it known that we, ALBERT BALL and
THOMAS OFFICER, residents of Claremont, in
the county of Sullivan and State of New

s HMampshire, have invented a new and useful
Improvement in Valve Mechanism for Mining
and Like Machines; and we do hereby declare
the following to be a full, clear, and exact de-
sceription thereof. .

1o Our invention relates to valve mechanism
for regulating the stroke of the piston in a di-
rect-acting engine, coal-cutter, or other ma-
chine to which it may be found applicable.

As we have illustrated our invention as ap- |-

13 plied to an undercutting coal-machine,where
the piston controls the movement of the
valve, we will refer to the merits of theinven-
tion asapplied tothat particular use,although
we do not wish to be understood as placing

20 any limit to the scope of its use thereby. One
of the greatest difficulties encountered in the
operations of this class of coal-cutters here-
tofore made is that they have not had fine
enough adjustment to the work to be done

25 and have been wasteful in the use of air.

The object of our invention is to provide a
cut-off for the above form of valve mechan-
ism whereby the speed and force of the pis-
ton can be quickly changed, according to the

30 increase or decrease in the supply of air or
other motive power employed to operate the
same. o

Our invention comprises, generally stated,
a cut-off in conjunction with a suitable eyl-

35 inder and its piston, ports leading to oppo-
site ends of said cylinder, a valve controlling
same, and a mechanism for controlling the
time of movement of said valve, whereby the
air is cut off from the back ports at given

40 points, so as to give a nearly uniform blow
when using high or low pressure of air or to
vary the strength of blow as the operator may

desire when running the machine on hard or.

soft deposits. -

45 To enable others skilled in the art to make
and use our invention, we will deseribe the
same more fully, referring to the accompany-
ing drawings, in which—

Figure 1 is a longitudinal section of a coal-

_ceive the. rifle-bar d.

cutting machine with our invention applied 50
thereto, the piston being shown at the. for-
ward end of the cylinder. Fig. 2 is a like
view showing the piston at rear end of cylin-
der. Fig. 31s an end view, partly in section,

showing one position of the cut-off lever. 55

Tig. 4 is a like view showing another position
of the cut-off lever. Tig. 5 is a like view
showing a different position of the reversing-
plate. Fig. 6is a section of back head-plate,
showing the cut-off lever. Fig. 7is a face
view of the reversing-plate. Tigs. 8 and 9
are detail views of the reversing-valve.

Like letters and numerals indicate like
parts in each view. '

In the drawings, a designates a suitable 65
eylinder having the front head-plate o', with
a suitable stuffing-box therein, through which
the piston-rod b passes. The outer end of
said piston carries the picks or cutters. (Not
shown.) The rear head-plate is designated 7o
by the letter a

Within the ecylinder a is the piston ', said
piston having a rifle-bar nuf ¢ therein and a
passage ¢',which extends through said piston
and for a suitable distance into the piston- 75
rod b. This rifle-bar nut ¢ and passage c’ re-
This rifle-bar d at its
rear end passes through an opening in the
rear head-plate a?, the portion of said rifle-
bar extending beyond said plate having a
gear d’ formed thereon or secured thereto.
The gear d’ extends into a chamber ¢, formed
by the rear head-plate cover ¢’,which is held
by bolts going the whole length of the cylinder
and through front head to hold both the heads 85
and plate ¢

TFormed on the rear head-plate o? are the
guides £f'. On the lower guide f rests the
reversing-plate g, said plate being adapted
to slide to and fro on the guide f. To pro-
vide for this movement, said reversing-plate
has a notch ¢’ formed in its upper edge, with
which the tcoth A’ on the tumbler 7 is adapt-
ed to engage. This tumbler 7 is journaled

6o

8o

go

in the cover €', and to its outer end is secured 95
‘the spring-lever i, having a detent formed
therein, adapted to engage any one of the
notches 012 34, &ec., formed in the outer
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face of the cover ¢, which govern the point
of cut-off.

The reversing-valve % rests on the guide 7,
being adapted to slide to and fro thereon.
The upper edge of the reversing-valve L is
toothed to be engaged by the gear d'.

The reversing-plate ¢ has the rort ¢?
formed therein, which communicates with a
groove g° formed on the inner face of the said
plate g. The port g® and groove g* commu-
nicate with the port m: formed in the rear
head-plate ¢*and head ' of air-chest . This
port m leads into the chamber n®. A regu-
lating -serew m’ acts as a valve to throttle
the air through inlet-port m:, which imparts
to the differential valve-piston the forward
travel in its eylinder, the rapidity of move-
ment of said valve-piston varying according
to the position of this regulating-screw. An
exhaust-port n? leads from the chamber n?
through the rear head-plate «? and commu-
nicates at its lower end with the groove g!
and port ¢°in the reversing-plate ¢g. An-
other port ¢® and groove ¢ in said reversing-
plate may be brought into communication
with the aforesaid groove and port ¢! g® by
means of the bridge %' in the reversing-valve
k. A porto, communicating with the groove
g" and port ¢% leads to the open air. The
course of the exhaust from the chamber n?
is aceordingly down the port 72® to groove ¢,
then up through the port ¢° under bridge %',
down through port ¢® and groove 97, then out
through port o to the open air. A port p
brings the chamber e into communication
with the air-chest 7. '

Within the air-chest » is the aforemen-
tioned differential valve - piston 7, such a
valve-piston being illustrated and claimed
in Letters Iatent of the United States No.
582,944, granted to Thomas Officer May 18,
1897.  This valve-piston has two heads 7' 72
of different areas, connected by the portion 2%,
The larger head 7' moves in the chamber 27,
while the smaller, 7%, moves in a chamber S,
of corresponding size, at the opposite end of
the chest. An opening in the connecting
portion 7 of the valve-piston receives the up-
right{ and by means of which said valve is
actuated by the movement of said valve-pis-
ton. Ports « u' lead from the air-chest 7 to
the front and rear ends, respectively, of the
cylinder ¢. Besides the inlet-port ' there is
an auxiliary port u?in the form of a run-
around, which communicates with the port
u'. By this construction we obtain a large
inlet from short movement of valve at the
rear end of cylinder, so as to give a quick
forward blow when the pick at the end of the
piston-rod advances into the coal. This sys-
tem of porting, together with that of the ex-
haust about to be described, forms the sub-
ject-matter of a separate application filed of
even date herewith. The rear exhaust is
through the ports v+". The front exhaust is
through the ports 22 2’. The port x must be
so located as to obtain the desired cushion for

5 815,234

the piston onits forward stroke. The branch
port z’can be carried back to a point of travel

of. piston when the blow will be given to the

coal. This acts to relieve the cushion of such
a high pressure when catching the piston on
the cushion. This arrangement of ports is
of importance in that it makes the machine
work with less jar when the cutter does not
hit the coal.

The operation of our invention as applied
to a coal-cutter is as follows: With the parts
in the positions shownin Fig. 1 the inlet-port
1 will be open, permitting the air from the
chest 7 to pass to the front end of cylinder.
The valve-piston 7 will be at the extreme front
end of its stroke. The valve-piston + is held
in this position by the action of the air, which
according to the position of the reversing-
valve & shown in Fig. 5 has passed from
the chamber e by the ports ¢* and m to the
chamber n®. Owing to the difference in area
of the heads of the valve-piston » the said
valve-piston is accordingly held in the posi-
tion shown in Fig. 1. The piston D', however,
starts on its back stroke and a portion of the
air exhausts through the ports v +'. When
the piston reaches the point indicated by the
dotted line 3, at which point it has previously
been determined to limit the movement of
the piston, and for which purpose the spring-
lever ¢ has been moved into the notch 3 of the
register, then the rifle-bar d will have turned
sufficiently to cause the gear d’ to move the
reversing-valve % far enough to close the port
g* and bring the bridge %' in such position as
to open communication from the exhaust 1?
to the open air, as previously deseribed. Im-
mediately the pressure in the chamber 72 is
reduced the valve-piston » will be moved by
the pressure of the air in the air-chest until
the larger head 7' is forced into contact with
the head n’ of the air-chest. This movement
on the part of the valve-piston carries the
valve ¢ with i, closing the port w and opening
the port u', together with the auxiliary port
u® The ports will now be in the position
shown in Fig. 2. The air now passes by the
ports u' u? to the vear end of cylinder a. A
large quantity of air is admitted at this end
of the cylinder owing to the employment of
the auxiliary port 2 and there is conse-
quently a more rapid forward stroke of the
piston and a quicker harder blow is given to
the coal. The exhaust is now through the
ports & z', the port a being arranged far
enough forward to form a cushion for the pis-
ton, while the branch port ' is located at the
point where the coal will be struck. After
the piston passes said branch port z’ the air
behind the piston can escape to the exhaust,
and the blow having been struck the cushion
is relieved of such a great pressure, while at
the same time if the cutter does not hit the
coal there will be less jar on the machine.
The piston by its forward stroke has turned
the rifle-bar sufficiently to cause the gear d'
to move the reversing-valve % so as to open
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the port g*and close the exhanstn®. Theair
from the chamber e passes by the ports g?and
m to the chamber %' and moves the valve-

piston to the position shown in Fig. 1, where-'

upon the valve ¢ is reversed.

If for any reason it is desired to increase
or diminish the amount of air admitted to
back of cylinder to drive the piston, thiscan
readily be accomplished by moving the lever
from one notchto another of the register. The
blow given by the piston can thus be made to
vary as the spring-lever is moved from 0 to
6, the air following the plbton to pomtb indi-
cated by dotted hnes represented in Fig. 1.

One important advantage of our,invention
lies in the fact that the force of the blow may
be kept almost uniform on low or high pres-
sure of air—that is, if air is at high pressure
the end of spring-lever will be dropped into
notch 0. If airisatlower pressure, it will be
set at any number that will give the desired
blow, and the machine will then do the same
work as with a high pressure of air. This ad-
vantage becomes more significant when it is
remembered that the pressure of air variesin
every part of the mine, according to the dis-
tance from the compressor and the numberof
machines taking air from the same pipe, for it

is seldom that the mines are piped up with as

large pipes as proper, owing to increased cost
of large pipe. Again, notwo mines carrythe
same air-pressure, and the machine can bead-
justed to suit the conditions in a moment of
time. Fuarthermore, the coal varies in hard-
ness, even in the same mine, and requires a
heavier or lighter blow. The weight of the
blow can be changed to suit-the coal, or, in
other words, this eut-off. as arranged can be
adapted to all conditions to be met with in
mines.

We do not wish to limit ourselves to the
construction illustrated, as that may be va-

‘ried without departing from the spirit of our

invention. :

‘What we claim is—

1. Thecombination of a cylinder having in-
letand exhaust ports,avalve controlling same,
a piston, an auxiliary valve operated by said
piston controlling a port leading to a valve-
operating device controlling said first-men-
tioned valve, and valve mechanism for con-
trolling the movement of said auxiliary valve,
Whereby the dlstance said piston recedes may
be varied.

2. Thecombination of a eylinder having in-
let and exhaust ports, a piston, a bar engaged
by said piston and turned thereby, a valve op-
erated by said bar controlling a port leading
to a valve-operating device .controlling said
first-mentioned ports, and mechanism for reg-
ulating the movement of said valve,whereby
the distance said piston recedes may be va-
ried.

3. Thecombination of a cylmder having in-
let and exhaust ports, a piston, a bar enwaded
by said piston and turned thereby, a slide-

valve operated by said bar controlling a port
leading to a valve-operating device control-
ling sald first-mentioned ports, and valve

,mechamsm for regulating the movement of

gaid slide-valve, whereby the distance said
plston recedes may be varied.

The combination of 4 cylinder havm(r in-
,eb and outlet ports, a piston, a bar enO‘aUed
by said piston and turned thereby, a valve
operated by said bar, a plate having a port

therein communicating with a port leading

to a valve-operating device controlling said
first-mentioned ports, said valve controlling
the port in said plate, and mechanism for ad-
justing said plate, substantially as set forth.

5. Thecombination of a cylinder having in-
let and exhaust ports, a piston, a barengaged
by said piston and turned thereby, a valve
operated by said bar, a slide-plate having a
port therein communicating with a port lead-
ing to a valve-operating device controlling
said first-mentioned ports, said valve con-
trolling the port in said plate, and mechan-
ism for sliding said plate to and fro, substan-
tially as set forth.

6. The combination of acylinder havingin-

let and exhaust ports, a piston, a bar eno*aO‘ed
by said piston and turned thereby, a valve
operated by said bar, a slide-plate having a
port therein communicating with a port lead-

ing to a valve-operating device confrolling

said first-mentioned ports, said valve control-
ling the port in said plate, and connections
between said plate and a lever for adjusting
same, substantially as set forth.

70

75

8o

85

90

95

100

The combination of a cylinder th}ng in-

]et and exhaust ports, a piston, a bar engaged
by said piston and turned thereby, a Valve
operated by said bar, a slide-plate having a
port therein commumcatmv with a port 1ead-
ing to a valve-operating devme controlling
said first-mentioned ports, said valve control—
ling the ports in said plate, a tumbler engag-
ing a noteh in said plate, and a lever con-
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nected to said tumbler, substantially as set -

forth.

8. Thecombination of a cylinder having in-
let and exhaust ports, a piston, a bar engaged
by said piston and turned thereby, a Valve
operated by said bar, a slide-plate having a
port therein communicating with a port lead-
ing to a valve-operating device controlling
said first-mentioned ports, said valve control-
ling the port in said plate, connections be-
tween said plate and an operating-lever, and
means for locking said lever at different po-
sitions, substantially as set forth.

9. The combination of acylinder having in-
let and exhaust ports, a piston, a bar engaged
by said piston and turned thereby, a valve
operated by said bar, a slide-plate having a
port therein communicating with a port lead-
ing to a valve-operating device controlling
said first-mentioned ports, said valve control-
ling the ports in said plate, connections be-
tween said plate and an operating-lever, and
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a series of registering notches with which said
lever is adapted to engage, substantially as
set forth.

10. The combination of a eylinder having
inlet and exhaust ports, a piston, a bar en-
gaged by said piston and turned thereby, a
valve operated by said bar, a movable plate
having a port therein communicating with a
port leading to a chamber in the air-chest, a
valve-piston in said chamber, connections be-
tween said valve-piston and a valve control-
lingsaid first-mentioned ports, said first-men-
tioned valve controlling the port insaid plate,
and mechanism for adjusting said plate, sub-
stantially as set forth.

11. The combination of a cylinder having
inlet and exhaust ports, a piston, an air-chest,
a valve controlling said ports, a valve-piston
having heads of different areas in said air-
chest and connected to said valve, a bar en-
gaged by said piston and turned thereby, a
valve operated by said bar, a movable plate
having a port therein communicating with an
inlet-port leading to the chamber containing
the larger head of said valve-piston, said
valve controlling said inlet-port and exhaust-
port of said chamber, and mechanism for ad-
justing said plate, substantially as set forth.

12. The combination of a cylinder having
inlet and exhaust ports, a piston adapted to
reciprocate therein, a valve controlling said
ports and operated by the stroke of said pis-
ton, and valve mechanism for checking the

back stroke of said piston at predetermined
points, substantially as set forth.

13. The combination of a cylinder having
inlet and exhaust ports, a piston, a bar en-
gaged by said piston.and turned thereby, a
valve operated by said bar and controlling a
port leading to a chamber in the air-chest, a
valve-piston in the air-chest, said valve-pis-
ton having heads of different areas, the larger
of said heads entering said chamber, and con-
nections between said valve-piston and avalve
controlling said firgt-mentioned ports, sub-
stantially as set forth.

14, The combination of a cylinder having
inlet and exhaust ports, a piston, a bar en-
gaged by said piston and turned thereby, a
valve operated by said bar and controlling a
port leading to a chamber in the air-chest, a
valve-piston in the air-chest, one of the heads
of said valve-piston entering said chamber, a
valve for inereasing or diminishing the size
of said port, and connections between said
valve-pistonandavalve controlling said first-
mentioned ports, substantially as set forth.

In testimony whereof we, the said ALBERT
BALL and THOMAS OFFICER, have hereunto
set our hands.

ALBERT BALL.
TIIOMAS OFFICER.

Witnesses: »
ARTHUR E. BLACKWOOD,
FRANK A. BALL.
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