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- UNITED STATES‘

PATENT OFFICE.

JOHN ADAM SMITH, OF JOHNSTQWN,‘ PENNSYLVANIA, ASSIGNOR OF TWO
'THIRDS TO JAMES TIART AND ABRAHAM WILKINSON, OF SAME PLACE. .

BALANCED PISTON-VALVE.

SPECIFICATION forming part of Letters Patent No. 530,559, datéd December 11,1894,
L ~ -Application ﬁled‘Augusth‘I,“]TSQi. Serial Noi 521,842,. (Nomodel,) :

Lo all whom it may concern:
Beitknown thatI, JOEN ADAM SMITH, 3 citi-
zen of the United States, residing at Johns-
‘town, in the county of Cambria and State of
5. Pennsylvania, have invented a newand use-.
- ful Balanced Piston-Valve, of which the fol-.
lowing is a specification. = . " ‘
My invention relates to steam, hydraulic, .
and. similar valves, of the class known’ as:
balanced valves, and the objects in view are’
‘ to provide-a piston-valve in which the press-

~ure of the fluid prevents the packing-rings
from eéxpanding into the portsof the moving
part or piston, and at the same time secure
a balanced pressure upon the piston. :
‘-Further objects and advantages of the in-
vention will appear in the following descrip-
~ - tion, and novel features thereof will be par--
‘ ticularly pointed out in the appended claims.
200 In the drawings:  Figure 1 is‘a vertical
" gentral section of 4 valve embodying my in-
vention, the same being. constructed for use
iu connection with a double-acting eylinder.
Fig. 2 is a similar section, at right-angles to-
the plane of Fig. 1, showing the piston in its
depressed position. : Fig. 8 is a-view of the
‘bushing eylinder, detached.. Fig.4is a view
of the piston, - :

Similar numeérals of réference.inidicate cor-
responding. parts ‘in all the figures'of the
~drawings. R :

1 designates the valve-casing; preferably
eylindrical in'construetion, whichis provided
at one end with a cap 2 and at the opposite
end with a cap .3 perforated for the stem 4,
a stuffing-box 5 being arranged in the cap 3.
Communicating with opposite ends of the cas-
ing is an exterior duet 6, with-whieh connects
the exhaust-port 7, and tapping the casing at
its center is the inlet port 8 and. upon oppo-
site sides thereof the eylinder-porfs 9.: The
inner surface of the casing;in communieca-

" tion with-the inlet-port is channeled as shown’
at 10, in communication with the ‘eylinder-
ports is channeled a8 shown at 11, and in
communication with the terminals of the duet
6 is channeled as shown at 12, whereby fluid .
enering or leaving the casing through either
of the said openings passes entirely around
50 1he bore of the casing. - :

1C

s

i

3o

45

Arranged in the casing, and extending from

 one of the end eaps to the other, isthe eylin-

drical bushing 13, provided opposite each of
the-openings in the casing with ‘an annular .
series of perforations or ports, those opposite s

‘the inlet port being designated at 14, those
-opposite the cylinder ports at-15, and ‘those

opposite the ends of the exterior duct ‘at 16,

Communicating severally with these anniilar

series of perforations ars the channels 17, 6¢
formed by cutting away the innersurface of v
the‘bushing upon opposite sides .of the per-
forations: FIRE ‘ IR ‘

- The bushing is preferably sectional in con-
struction, the joints between the sections be- 6 5
ing arranged between the planes.of the vari-
ous ports, and' the terminals'of the sections .

‘being fitted .with  interposed packing-rings

18, grooved as shown at 19 ‘and fitted upon - .
the reduced extremities of the sections.- 7o
Arrangeéd toreciprocate within'the bushi ng,

~and connected for operation with the stem 4,

is the cylindrical piston 20, having closed ex-
tremities. . Theendsof the piston are closed
by the heads 21, arranged in contact with 73
annular shonlders 22 formed in the inner sur:: .
face of the same, and being held in placeé by

a shoulder 23 on the stem bearing against one
head and a removable'nut 24 threaded upon
the extremity of the stem and bearing against 8o
the other head. Theshoulders 22, ortheseats
against which the heads abut, are set back
from the ends of the shell of the piston, and
the projecting hollow portions 25 are provided
with annular series of perforations 26 to com- 85
municate, successively,with the counterbored
portions of the bushing, and hence with the
terminal ports of the exterior duct.. Theshell

is further provided, at intervals, with annulay

‘series-of ports 27 and 28, which are adapted: go

to communicate, respectively, with the coun-
terbore of the ports in.communication with
the inlet.port and the counterbore in commu-
nication with one of ‘the eylinder-ports.

. 'With ‘the parts in the. position shown in.gs
Fig.1the live steam,or other actuating flnid, -
enters through the inlet port, and after pass-

‘ing through the openings in the bushing en:

ters the bore of the shell and thence passes

‘through the upper cylinder port, It is obvi- 100 *

ous that the pressure within the shell is bal-
anced, The exhaust fluid, escaping from the
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cylinder, passes through the othel cylinder-
port, and through the pel’fomtxons in the ex-
tension at the lower end of the shell, thence
intothe connecting duct, and out through the
oxhaust-port. This exhaust-fluid, owing to
the said duet bears with equal force upon op-
posite ends of the piston, thereby balancing
that element. Vhen the position of the pis-
ton is reversed, as shown in Fig. 2, the condi-
tions are reversed aceordingly, and the steam
after entering the shell passes through the
other c¢ylinder-port, while the exhaust-fluid
escapes through the upper cylinder-port, and
through the pexfom‘mons in the extension of
the npper end of the shell, to the exterior
duet, and thence to the exhaust- -port.

From the above description it'will be seen

that the pressure of the fluid is from the in-
terior of the shell outward, and hence as the
ports of the shell pass the packing-rings the
latter are expanded and thus prevented frone
entering or crowding into the latter. Thus,
the packing ringsare relieved from excessive

" wear and leakageis prevented.
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The pressure of the terminal caps of the
casing upon the ends of the bushing holds the
latter in place,and when necessary to replace
the packing-rings one of the caps may be re-
moved and the sections of the bushinfr with-
drawn.

Having described my mventlon, I claim—

1. The combination of acasinghavingopen
ends, an exterior duct connecting the ends of
the bore thereof, an inlet and a eylinder port,
a sectional bushing arranged in the casing
and provided with perforations commmunicat-
ing with the openings in the shell of the cas-
ing, caps fitted in the ends of the casing and
bearing against the endsof the bushing, pack-
ing-rings interposed between the sections of
the bushing, and a cylindrical terminally-
closed piston arranged in the bushing and pro-

- vided with, ports to register with said inlet
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and cylinder ports,substantially as speeified.

2. The combination of a casing having an-

exterior duct connecting its'ends, and an in-
let and a cylinder port, a sectiorfal bushing
arranged in the casihg, packing-rings mter-
posed between the ends of the sections, and
a hollow piston provided with ports to regis-
ter with the inlet and eylinder ports, sub-
stantially as specified.

'tween sections of the bushing,

' 530,559

. The combination of a casing havmg an

exterlor duct connecting its extremltles, and
inlet and cylinder ports, said casing being
counterbored  .in communication with the
ports and the terminals of the duet, a see-

-tional bushing provided with ports and eoun-

ter-bores -in. commumcatlon with the open-
ingsin the casing, packing-rings arranged be-

cylindrical in construction, prov1ded with an-

nular series of ports adapted to register with

the counter-bores in the bushmg, substan-
tially as specified.

4. The combination of a.casing- prov1ded
with inlet and ¢ylinder ports, commum,catm(r
with counterbores, and an exterior duet con-
necting the ends of the casing and also com-

-municating with counterbores, a sectional

bushing provided with ports and counter-
bores, packing-rings interposed between the
ends of the sections of the bushing, and a hol-
Iow piston having closed extremities and in-
termediate ports adapted to register with the
inlet and eylinder ports, and also provided
with hollow  extensions having openings to
register with the counterbores communicat-
ing with the ends of the said duct, substan-
tully as specified.

5. The combination of a casmg provided
withinlet and cylinder ports, communicating
with counterbores, and an exterior duet con-
necting the ends of the casing and also com-
munieating with counterbores, a sectional
bushing provided with annularseries of ports,
packing-ringsarranged between the extremi-
ties of the sections of the bushing, and a pis-

and a piston,:
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ton having a cylindrieal shell provided with . -

intermediate ports and terminal ports and
having. interior annular seats, perforated
heads fitting said seats, and a stew having a
shoulder to engage one of the heads and a
nut engaging the other head, said seats being
get in from the extremities of the shell, be-
tween the intermediate and the terminal
ports, substantially as specified..

In testimony that I elaim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

JOHN ADAM SMITIIL

Witnesses:

W. P. REESE,
F. E. REESE.
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