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"UNITED STATES

ALBERT BALL AND THOMAS OFFICER, OF CLAREMONT,

PATENT OFFICE.

NEW HAMPSHIRE,

ASSIGNORS TO THE SULLIVAN VIACHINERY COMPANY, OF SAME PLACE

AND CHICAGO, TLLINOIS.

MINING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 615,236, dated December 6,1898.
Application filed January 20,1898, Serial No. 667,833, (Nomodel.) .

To all whom it may concern:

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

5 Hampshire, have invented a new and useful
Improvement in Mining-Machines; and we do
hereby declare the following to beafull, clear,
and exact description thereof.

Our invention relates to coal-cutting and

1o like machines, more especially to the arrange-
ment of the inlet and exhaust ports.

In coal-cutting machines where the opera-
tion consists in drivihg a cutter into the wall
of coal and withdrawing same by the recipro-

15 cation of a piston the 0'reat desire is to ob-
tain a machine in which the jar and strain on
the operator handling it will be reduced to a
minimum, while at the same time the wear
and tear on the machine will be correspond-

20 ingly reduced.

The object of our mvenuon therefore, is
to provide a system of ports for the entrance
and exhaust of the air so arranged as to cush-
ion the piston and regulate its movement in

25 such a manner that the jar and shoek to the

machine will be reduced to' a minimum.

What our invention comprises and what we
claim as new will be found in the specification
and claims which follow.

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

Figure 1is a longitudinal section of a coal-
35 cuttmcr machine w1th the invention applied

thereto, showing the piston at the front end
of cylinder. I‘w 2 1s a like view showing
piston at oppomte end of cylinder. Fig. 3is
a side view of slide-valve.. Fig. 4 is a plzm

40 view of same. Fig. 5 is a plan view of the
cylinder with the air-chest and valve removed
to show the ports. Fig. 6is a sectional view
showing run-around port. Fig. 7 is a rear
view of the machine, partly in section. Tig.

45 8 is a detail of the reversmo-plate Figs. 9
and 10 are details of the reversmo"-valve

Like letters and figures 1ndlcate like parts
in each view.

‘While we have illustrated and will now de-

30

seribe our invention as applied to a coal-cut-
ting machine, we do not wish to be under-
stood as hm1t1ng ourselves to any particular

' use, as it may be found applicable for other

purposes.
The form of coal-cutting machine to which

we have apphed our 1nven‘o10n in the present

instance is the same as that shown and de-
seribed in an application for Letters Patent
of even date herewith, the mechanism for op-
eratingthe valve- plston and slide-valve being
1dentlcal

The letter a designates a sultable cylinder,
having the front head plate a’, with a suitable
stufﬁnv-box therein, throutrh which the pis-
ton- 1od b passes. The outel end of said pis-
ton carries the picks or cutters. (Notshown.)
The rear head-plate is designated by the let-
ter a®. .

Within the cylinder ¢ is the piston &', said
piston havmo" a riffle-bar nut ¢ therein and a
passage ¢, Wh1ch extends through said pis-
ton and for a suitable distance 1nto the pis-
ton-rod b. This riffle-bar nut ¢ receives the
rifie-bar d. This rifle-bar d at its rear end
passes through an opening in the rear head-

‘plate a?, the portion of said riffle-bar extend-

ing beyond said plate having a gear d' formed
thereon or secured thereto.

The - gear d' extends into a chamber e,
formed by the rear head-plate cover ¢', which
is bolted by long bolts running whole length
of cylinder, securing front head to the back
head-plate a®

Formed on the rear head - plate a® are the

-guides ff'. 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 sald reversing-plate
has a notech ¢’ formed in its apper edge, with
which the tooth 1’ on the tumbler k is adapt-
ed to engage. This tumbler 7 is ;]ournaled
in the cover ¢', and to its outer end is secured
the spring- leve1 4. The outer end of the
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spring -lever 4 has a detent formed therein .

adapted to engage any one of the notches 0
12 3 4, &ec., formed in the outer face of the
cover €', The reversing-valve % also rests on
eing adapted to slide to and fro

the guide f, b
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thereon. The upper edge of the reversing-
valve I is toothed to be engaged by the
gear d'.

Thereversing-plate g hasthe port ¢* formed
therein, which communicates with a groove
g% formed on the inner face of the said plate
g. The port ¢* and groove g°® communicate
with the port m, formed in the rear head-
plate a*and head »’ of air-chest n. This port
m leads into the chamber #% A regulating-
screw m’ acts as a valve to throttle the air
through inlet - port 7, which imparts to the
differential valve-piston the forward travel
in its eylinder, the rapidity of movement of
said valve-piston varying according to the
position of this regulating -screw. An ex-
haust- port n® leads from the chamber n?
through the rear head-plate a*and communi-
cates at ifs lower end with the groove g and
port g°in the reversing-plate g. Another
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
port o, communicating with the groove ¢® and
port g7 leads to the open air. The course of
the exhaust from the chamber #?is accord-
ingly down the port #° to groove g%, then up
through the port ¢g® under bridge %', down
through port ¢® and groove g%, then out
through port o to the open air. A port p
brings the chamber ¢ into communication
with the air-chest n.

Within the air-chest n is the aforemen-
tioned differential valve - piston 7, such a
valve-piston being illustrated and claimed in
Letters Patent of the United States No.
582,944, granted to Thomas Officer, May 18,
1897. This valve-piston has two heads ' 12
of different areas conneeted by the portion 2.
The larger head ' moves in the chamber 72,
while the smaller, 7%, moves in a chamber s of
corresponding size at the opposite end of the
chest. Anopening in the connecting portion
7" of the valve-piston receives the upright ¢
on the slide-valve { and by means of which
said valve is actuated by the movement of
said valve-piston. The valve ¢ has at the
front end thereof the inlet-opening #?, which
is adapted to register with the port u, leading
to .the front end of cylinder. This inlet-
opening # is funnel-shaped, the inlet proper
being contracted for the reason more fully
hereinafter explained. A check-valve ' is
interposed in the port w to regulate the speed
at which the piston returns to rear end of
cylinder, the screw %2 being provided for the
purpose of effecting such change in speed.
The check-valve also closes port, shutting in
air to form cushion.

The opposite inlet-port v for admitting air
to the rear end of cylinder has an auxiliary
or run-around port v’ communicating there-
with, by the use of which a greater amount
of air is admitted to that end of said cylin-
der. Thebridge v?in the slide-valve £ brings
the air-chest into communication with the

portv, and, as shown in IFig. 2, when the valve
is in that position air also passes from the
air-chest to said port +'. The form of this
run-around port v’ is clearly shown in Tig. 6.

The rear exhaust-port w is located at such
distance from the rear end of cylinder to af-
ford the proper cushion to the piston, being
closed by the piston in its backward stroke.
The exhaust-port w is likewise brought into
communication with exhaustw’ by the bridge
v?* of the slide-valve {. The front exhaust-
ports x &’ are also located at such distance
from the front end of cylinder to afford a
cushion for the piston, the branch port «’ be-
ing considerably in advance of the port « as
the piston is advancing. These ports x «'
are brought into communication with main
exhaust 7 by means of the bridges 2° in the
valve {. ,

The operation of our invention as applied
toa coal-cutter is as follows: Thelever ¢ hav-
ing been previously set to cause the move-
ment of the valve { when the piston reaches
the point 3 in the cylinder on its back stroke
and the ports being in position shown in Fig.
1, the air will pass from air-chest through the
inlet # into the port % and thence to front
end of cylinder. The piston recedes, its speed
being regulated by the check-valve ' and
that in turn by the screw m? Owing to the
use of said check-valve %' and the contracted
inlet-opening #* it is to be observed that the
piston makes its back stroke at reduced
speed. As the piston does not do any work
on its back stroke, there is no necessity for
the quick strong blow which is imparted by
the forward movement of said piston. The
consequence is that we have a saving in the
amount of air employed, while at the same
time the return shock does not jar and fatigue
the operator to the same extent. When the
piston closes the exhaust-port w, the cushion
forsaid piston is forming, and when the point
3 is reached the reversing-valve & operates to
reduce the pressure in the chamber 2?2 to per-
mit the valve-piston + to operate the valve {
and bring it to the position shown in Fig. 2.
The piston will, however, continue to about
the position indicated in said Fig. 2 before
said valve ? is operated, so that an air-cush-
ion is formed dense enough to stop the piston
without jar or heavy shock to the machine.
This movement of the valve ¢ has closed the
inlet ##and port « and opened the ports v 2.
The air now enters the ports v v’ to the rear
end of cylinder to advance the same with
proper force to cut the coal. By the employ-
ment of the auxiliary or run-around port v'
we obtain a larger quantity of air and drive
the piston forward at great speed. Although
one large port would let in the same amount
of air, yet it would take the valve longer to
open the port or close it, which means waste
of air in this class of machines. When the

piston has advanced to about the position in-
dicated by dotted lines, Fig. 2, the blow is
given to the coal, so that no further work is
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required of the air. Consequently when not
striking the coal as the piston advances to
form the cushmn and it passes and opens the
branch port &’ the air in the rear of the pis-
ton and which has beén driving same forward
is permitted to escape to the exhaust. The
result is that the blow on the cushion at front
end of cylinder is reduced.

In order to permit of the quick escape of
the air which has driven the piston forward,
we prefer to arrange the exhaust-ports so that
the exhaust-ports z, «', and ¥, being open
when the piston comes to position indicated
by dotted lines, Fig. 2, will remain open until
the exhaust-port w has been opened.

By the employment of a properly-propor-
tioned inlet-port for the admission of air to
front end of cylinder we reduce pressure of
air and the speed of the piston eoming back.
In other machines of this type there is a uni-
form pressure at both ends of ceylinder, the
consequence being that the pistons go back
with the same force and speed as they ad-
vance. If the cutter igstriking two hundred
blows per minute, the piston returns at same
rate, while by our invention we ean reduce
the rate of speed of the back stroke. On the
other hand, we provide for the entrance of a
greater amount of air at the rear end of eyl-
inder by the use of the auxiliary port, so that
the blow is quicker and has more force.
will alsobe observed that the air-cushion pro-
duced in back end of cylinder starts the pis-
ton back at a more rapid rate than would the
inlet-air without the cushion, as it will give
off as much power as it takes to make the
cushion aside from the friction, and this gives
a saving in air as it is helping to throw the
piston forward.

‘What we elaim is—

1. The combination of a eylinder having
an inlet-port at each end thereof and exhaust-
ports, a valve controlling same, a piston
adapted to travel back and forth in said cyl-
inder, one of said exhaust-ports being located
at the forward end of the cylinder and be-
yond which the entire piston travels, substan-
tially as set forth.

2. The combination of a cylinder having

-an inlet-port at each end thereof and exhaust-

ports, a valve controlling same, a piston
adapted to travel back and forth in said cyl-
inder, the front exhaust-port having a branch
extendlntr toward the rear end of cyhnder and
communieating- therewith, substantially as
set forth.

3. The combination of a eylinder having
aninlet-port at each end thereof and exhaust-
ports, a valve controlling same, said valve
having a contracted opening adapted to coin-

It

cide with the frontinlet-port, a piston adapted
to travel back and forth in said eylinder and
an air-chest, substantially as set forth.
- 4. The combination of a cylinder having
an inlet-port at each end thereof and exhaust-
ports, a valve controlling same, a piston
adapted to travel back and forth in said eyl-
inder, and a check-valve in the front port
through which all the incoming air passes,
substantially as set forth.

5. The combination of a cylinder having

an inlet-port at each end thereof and exhaust-

ports, a valve controlling same, a piston
adapted to travel back and forth in said cyl-
inder, a check-valve in the front port through
which all the i incoming air passes, and means
for regulating the movement of said check-
valve, substantlally as set forth.

6. The combination of a cylinder having
an inlet-port at each end thereof and exhaust-
ports, the rear inlet-port having an auxiliary
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port communicating therewith, a valve con- -

trolling said ports, and a piston adapted to
travel back and forth in said eylinder, sub-
stantially as set forth.

7. The combination of a cylinder having
an inlet-port at each end thereof and exhaust-
ports, the rear inlet-port having a run-around
port ecommunicating therewith, a valve con-

“trolling said ports, and a plston adapted to

travel back and forth in said cylinder, sub-
stantially as set forth.

8. The combination of a c¢ylinder having
an inlet-port at each end thereof and exhaust-
ports, a valve controlling same, a piston
adapted to travel back and forth insaid cyl-
inder, one of said exhaust-ports being located
at the forward end of the ¢ylinder and beyond
which the entire piston travels, said exhaust-
ports being so controlled by said valve that
they will both be open at the same time fora
short period after the piston has passed be-
yond the front exhaust.

9. The combination of a cylinder having
an inlet-port at each end thereof and exhaust-
ports, a valve controlling same, a piston
adapted to travel back and forth in said cyl-
inder, an air-chest, and means for causing
said piston to travel forward at ahigher rate
of speed than it returns, substantially as set
forth.

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

ALBERT BALL.
THOMAS OFFICER.

Witnesses:
ArTEUR E. BLACKWOOD,
FrRANK A. BaLL.
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