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~of which the following is
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'ATES PATENT OFFICE.
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Speciﬁca.tion of Letfers Patent.

Application filed December 15, 1909.

Patented July 11, 1911.
Serial No. 533,226. '

To all whom 2t may concern:

Be 1t known that I, EKrNEsT PENBERTHY

a citizen of the United States, residing at
Painesdale, in the county of Hou0ht0n “and
State of Michigan,hwe invented new and
useful Improvements in Mining-Machines,
a, specification.
This invention has relation to mechanism
for actuating the drill used in mining opera-
tions and for boring rock 1n blastmg work,
the purpose being to provide drill operating
means embodying a cylinder, a piston ham-

mer arranged to operate within the cylin-

der, and a valve mechanism for controlling
the supply and the exhaust of the motive
medium, whereby the piston hammer is

~ caused to reciprocate in its cylinder.
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The mvention 1s designed to provide a
novel valve mechanism in which the valve
1s practically balanced and which will admit
of the ports being of a minimum length,

“which 1s essential to the successful operation

of mechanism wutilizing compressed air as
the motive medium for operating the piston
hammer, so as to prevent freezing of the
medium in the ports and passages.

The invention also has for its object to
provide a novel arrangement of passages
and ports, whereby the valve is positively
shifted in each direction by the motive me-
diom, the latter being controlled in 1ts ad-
mission and exhaust from the chest by the
piston, and the valve in turn controlling the
supply to the cylinder and the exhaust of
the spent motive medium therefrom.

The invention also has for its object _to
construct a valve and to arrange the same
to have a minimum throw to provide a maxi-
mum amount of port opening and a mini-
mum length of passage, whereby the com-
pressed air will not obstruct the passages
by congealing therein and whereby the
mechamsm 1S rendered certain and positive

opers ation.

The invention consists of the novel fea-
tures, details of construction and combina-
tion of parts, which hereinafter will be
more pmrtmularly set forth, illustrated 1in
the accompanying dmwmgs, and pointed
out m the appended claims.

Referring to the drawings, forming a part
of the Spemﬁmtlon, Figure 1 1s a Q1de View
of a mining mfmhme embodymo the 1mven-
tion. Fig. 2 is a top plan view thereof.

- Fig. 3 18 a VeltICﬂl central longitudinal sec-

tlon on the 11116 3—3 of Iig. 2 the valve

ner.

a, b, and c.
the right hand end of the cylinder and is
‘provided with three outlets or branches d, e

| being in position to admit the motive me-

dium into the left hand end of the cylinder
to drive the piston hammer forward. Fig.
4 1s a view similar to Ifig. 3, showing the

valve reversed and the plston hammer at

the Iimit of its forward stroke. Fig. 5 is a
transverse section on the line 5—5 of Fig. 1

looking 1n the direction of the arrows. I‘lo
6 1s ‘1 1101‘12(}11t‘l1 section on the line 6—6 of

Fig.

Correspondlno and like parts are referred

‘to 1n the followmo description, and indi-

cated 1n all the views of the drawings, by
the same reference characters.

- T'he cylinder 1s designated by the numeral
1 and the piston hammer by the numeral 2.
A tool holder 3 is mounted loosely 1in a head
of the cylinder and is adapted to receive
the 1mpact of the piston hammer when the

latter 1s driven forward. The piston ham-

mer is reduced at a point between its ends,
as indicated at 4, to provide an annular
space for escape of the motive medium from
opposite ends o fthe chest. The chest 5 ex-
tends approximately the full length of the
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cylinder and is preferably separate ‘therefrom

and secured thereto in any well known man-
Plugs 6 close the ends of the chest and
are connected thereto by screw threads. The
inner ends of the plugs 6 are recessed and
receive rubber blocks 7, which act as buffers
to relieve jar upon the valve in the event of
the same overthrowing. The buffers 7 may

‘be of any resilient material capable of neu-

tralizing shock. The buffers 7 are headed
and are threaded into the recesses of the

plug 6 to admit of their replacement when

desired and also to guard against displace-
ment by vibration or shock. The chest is
formed with an extension 8, which consti-
tutes a casing for a valve 9 by means of
which the compressed air or motive medium
1s controlled in 1ts supply to the cylinder.
The inlet passage 1s indicated at 10 and com-
municates with the extension or valve cas-
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ing 8. The exhaust port is shown at 11 and _

communicates with a space 12 formed in a
side of the cylinder or the part of the chest
adjacent thereto. As shown most clearly
in Ifigs. 3 and 4 the space 12 1s formed partly
in the chest and cylinder. A port 18 com-
municates with the left hand end of the cyl-
incder and 1s provided with three branches
A port 14 communicates with
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and f. The several ports a, b, ¢, d, e, and

extend through the wall of the chest and are
acdapted to register with openings or ports
formed 1n the valve.

The valve 15 1s hollow and fits snugly
within the chest 5 and its middle portion is
contracted upon the side opposite or facing
the cylinder so as to form a space 16, which

at all times communicates with the space 12

and with the exhaust port 11 and which is
adapted to alternately communicate with
the ports 6 and ¢ and ¢ and e at opposite

-~ ends of the cylinder. The valve 15 extends

15

nearly the entire length of the chest and has
a limited throw sufficient to cover and un-
cover the ports. DBy having the valve hol-
low the motive medium exerts an equal pres-

- sure upon its inner walls, with the result

20

~ other.

25

- 1S open.

30

that the valve 1s practically balanced and is
not forced upon its seat by pressure of the
motive medium. As a result the valve may
be easily moved from one position to an-
An opening 17 is formed in the
outer or top side of the valve and registers
with the inlet 10 so as to admit the motive
medium into the valve when the throttle 9
Openings or ports ¢ and 4 are
formed in the left hand end of the valve 15
and openings or ports 7 and ;7 are formed in
the right hand end of the valve. The open-
ings ¢ and A4 are adapted to register with

_ the openings or ports ¢ and » when the
- compressed alr or motive medium 1s passing

30

to the left hand end of the cylinder, as indi-
cated 1n If1g. 3. The ports or openings e, 7,
and ¢ and 7 register when the motive me-

~ dium 1s passing into the right hand end of
 the cylinder, as shown in Fig. 4. When the

40

motive medium 1s passing into the left hand
end of the cylinder the air or motive medium
confined in the right hand end of the cyl-

~1nder 1s adapted to escape through the port
- 14 and openings ¢ and e into the spaces 16

45

and 12, thence out through the exhaust 11.
This 1s shown most clearly in Fig. 8. When
the motive medium is passing into the right

“hand end of the cylinder the air or spent
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- end of the chest 5 and a passage 22 leads

motive medium in the left hand end of the
cylinder 1s adapted to escape by way of the
ports 13 and 4 and ¢ and the spaces 16 and

12 and out through the exhaust 11, as indi-
. cated 1n Fig. 4.

A port 18 15 provided near the left hand
end of the chest 5 and a passage 19 leads

‘therefrom to an opening or port 20 at one

side of the cylinder near the bottom thereof.
port 21 1s provided near the right hand

therefrom to an opening 23 upon the oppo-
site side of the cylinder near the bottom

thereof, said opening or port 23 having a
passage 24 extending therefrom toward the

~port or opening 20. The ports or openings

6o

20 and 23 are located upon opposite sides of
a central point of the cylinder and are

16.
‘spent medium in the left hand end of the

097,698

adapted to be alternately closed by the heads
or end portions of the piston hammer, as
shown most clearly in Figs. 8 and 4. A pas-
sage 25 1s adapted to connect the port 18
with the port ¢ and a passage 26 is adapted
to connect the port 21 with the port 7. As
a result of the provision of the several ports
and passages 18, 25, 19, 20, 26, 22, and 23,

‘the motive medinm is alternately supplied

to opposite ends of the cylinder and exhaust-
ed therefrom, the same being controlled by

the piston hammer. When the piston ham-

mer and valve 15 are in the positions indi-
cated in Fig. 3 the opening 20 is closed by
the piston and the opening 23 is uncovered
and the ports ¢ and % are in register with
the ports ¢ and b, and the port j, passage 26
and opening 21 are in communication, and
the motive medium entering the left hand
end of the cylinder through the port 13
drives the piston to the right. The passages
19 and 22 being comparatively small but
very little of the motive medium escapes
into the space 4, thence into the space 12
and out through the opening 11. When the
piston reaches the limit of its stroke to the
right, as indicated in Fig. 4, the port 20 is

uncovered and the port 23 and passage 24

closed, thereby preventing escape of the mo-
tive medium entering the passage 22, said

motive medium accumulating in the right
hand end of the chest and forcing the valve 15
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to the left, asindicated in Fig. 4, with the re-

sult that the ports ¢, 4, ¢ and f are caused to
register and the motive medium supplied to
the r1ght hand end of the cylinder through

‘the port 14, thereby driving the piston to
‘the left. '

The spent motive medium in the
left hand end of the cylinder escapes through
the port 13 and ports & and ¢ into the space
When the valve moves to the left the
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chest escapes through the passage 25, open-

‘Ing 18, passage 19, opening 20, space 4, open-
ing 29, space 12, thence through the exhaust

11. When the piston reaches the left hand
end of the cylinder, as indicated in Fig. 3,
the port 20 is closed and the motive medium

“accumulates 1 the left hand end of the

chest and drives the valve 15 to the right,
when the operation is repeated. When the
piston hammer is moving to the right the

‘passage 22 1s not closed suddenly because of

the provision of the passage 24, hence the
piston is permitted to deliver a maximum
blow without being cushioned, since the pas-
sage 24 1s not closed until the piston is about

to reach the limit of its throw to the right
when the passage 22 is completely closed

and the motive medium permitted to accu-
mulate in the right hand end of the chest to
cause movement of the valve 15 to the left.

When the parts are in the position indi-

cated 1n Ifig. 3 the motive medium is pre-

| vented from accumulating in the right hand
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end of the chest by the opening 23 being

- uncovered, the motive medium passing out
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through the opening 27 into the exhaust
space 12. When the parts are in the posi-
tion 1ndicated in IFig. 4 the motive medium
1s prevented from accumulating in the left
hand end of the chest by escaping through
the passage 19 and opening 20 into the
space 4, thence through opening 29 into the
space 12. 'The openings 20 and 23 commu-
nicate with the cylinder at a point below
the center of the piston, hence the pressure
of the motive medium upon the piston when
sald openings are closed is upward, thereby
tending to lift the piston and prevent ex-
cessive wear upon the lower portions there-
of and the cylinder. Moreover the weight
of the piston will tend to hold the same
close upon its seat.

The chest 5 has a space 30 formed in its
walls for reception of a lubricant and dis-
tribution thereof to the valve. The space
30 may be cored or provided in any manner
and communicates with the interior of the
chest through small openings formed in op-
posite sides. Oil is supplied to the space
30 through openings which are normally
closed by plugs 31. The oil from the chest
may pass Into the cylinder to lubricate the
piston hammer through the space 12 and
ports 27 and 29. o

It 15 observed that the ports and passages
are of a minimum length because of the
length of the valve, hence the compressed
alr quickly passes from the chest into the
cylinder without tending to choke the pas-
sages which would be the case if passages
ot any length were provided for conducting
the compressed air to the cvlinder. Jt is
turther noted that by having the valve hol-
low 1t 1s adapted to be easily moved in the
chest and because.of the plurality of ports
the length of movement is comparatively
small, hence a saving of energy and mate-
rial results. '

From the foregoing description, taken in
connection with the accompanying =draw-
1ngs, the advantages of the construction and
of the method of operation will be readily
apparent to thoge skilled in the art to which
the invention appertains, and while T have
described the principle of operation of the
invention, together with the device which 1
now consider to be the embodiment thereof,
I desire to have 1t understood that the de-
vice shown 1s merely illustrative, and that
such changes may be made when desired as
are within the scope of the claims appended
hereto. _ '

Having thus described the invention what
1s claimed as new, 1s:— -

1. In a mining machine, the combination
of a cylinder having ports and passages
leading irom the ports, one of the ports
having a narrow passage extending there-

trom toward the opposite port and opening
imto the cylinder, a piston comprising longi-
tudinally spaced portions arranged to oper-
ate within the cylinder and to alternately
close said ports and the narrow passage, a
chest having an inlet and an outlet and pro-
vided with ports communicating with op-
posite ends of the cylinder and with the
passages thereof, and a valve arranged to
operate 1n the chest to control the supply
o motive medium to the cylinder and in
turn moved by said motive medium which
15 controlled by the piston.

2. A mining machine comprising a cylin-
der having end and intermediate ports and
having passages leading from the extreme
ports and opening into the cvlinder at a
point below a plane passing horizontally
through the axis of the cylinder, one of said
passages being narrow and elongated at the
outlet 1n a direction toward the outlet of the
other passage, a piston arranged to operate
in the cylinder and having its middle por-
tion reduced to form an annular space, a
chest having openings in register with the
ports communicating with the cylinder and
having end openings in communication
with the aforesaid passages, and a hollow
valve arranged within the chest and extend-
ing nearly the entire length thereof and
provided near its ends with ports to regis-
ter with the ports of the chest and cylinder,
and baving its middle portion reduced on
the side facing the cylinder to form a space
in communication with the exhaust.

3. In combination-a cylinder, a piston ar-

ranged to operate in the cylinder and pro-

vided intermediate of its ends with a space,
a chest having communicaticn with oppo-
site ends of the cylinder and with a middle
portion thereof and having passages estab-
lishing communication between the ex-
tremities of the chest and the middle part
of the cylinder, one of said passages having
a narrow passage opening lengthwise into
the cylinder, the several openings being
controlled by the piston, and a hollow valve
arranged to operate in the chest and having
ports to register with the ports in communi-
cation with opposite ends of the cylinder,
sald valve being automatically moved and
retarded 1 1ts movement in one direction
by the narrow passage opening into the cyl-
inder and gradually closed by the piston.

4. In combination a cylinder having pas-
sages 19 and 22, openings 27 and 29, ports
18 and 14 and passages 25 and 26 in commu-
nication with the respective passages 19
and 22, a piston arranged to operate in the
cylinder and having its intermediate por-
tion contracted to provide a space to alter-
nately register with the openings 27 and 29
and the passages 19 and 22, a chest having
an 1nlet and an outlet and having commu-
nication with the several passages and ports,
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and a hollow valve snugly fitting within | trolled 1n 1ts supply thereto by means of the _
the chest and having a portion cut away to | piston. 10
span the openings 27 and 29 and to alter- In testimony whereof I affix my swnature
nately communicate with the ports 14 and | in presence of two witnesses.

15 and the passages 25 and 26, said valve ERNEST PENBERTHY
controlling the supply of motive medium to Witnesses:

the cylinder and in turn automatically actu- J. F. HAMBITZER,

ated by the motive medium which is con- IpA PENBERTHY.

' Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Pate’nt_s,-
Washington, D. C.” |
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