" W. BARDWICK.
BALANCED-VALVES.

- No. 194,147, | Patented Aug. 14,1877,

H
,l +~
iy ;
P 2 N
/// ) 2 \\\\ N2 \\
;o N 14 \
el N N
/ \ \‘ s 7. 2
// a/ \“ W ?s s; g J \\ \
y . { ‘R B ’s S? \ \
ZLrg. 7 L 4\ NNV 4]

[ WA Lo
Lo AVTI=Z ~
Ly PRV g
Vo ;—'E§§,§f o

v 74 ;/ﬁg ;% Y
N % ss% s
g AN s
/ N
e PR N v
WA T -

N

AN
: s S RS e
P ' / . P RN P
27 .r?/. | ym———— N ; ! | \ e ) |
g X A [ X A -Z’ e e
----------- Y : 1 , N I
i h rzawawa N ' l !
I e HE H

F = & .Er a’

 WITNESSES,; < o T A
MMWM_ — e - SN ik
— > 3 : 8 !

& oo UAT pad__ _ i '
— = .

I

Y/




UNITED STATES

PATENT OFFICE.

WILLIAM‘ HARDWICK, OF ERIE, PENNSYLVANIA.

IMPROVEMENT IN BALANCED V‘ALVES.

Specification forming part.of Letters Patent No. 84,147, dated August 14, 1877; application filed
: June R0, 1877,

To all whom it may, concern:

Be it known that I, WiLLiAM HARDWICK,
of the city and county of Erie, and State of
Pennsylvania, have invented a new and Im-
proved Balauced Valve; and I do hereby de-

clare that the following is a full, clear, and .

exact description of the same, reference be-
ing hed . to the accompanying drawings, form-
ing part of this specitication.

Figure 1 is a transverse section of an oscil-
lating valve through the line # & of Fig. 2,
with the steam-chest in dotted lines. Tig. 2
is a longitudinal section of the same through
the line y y of Fig. 1. Fig.3 is asectional view
of a slide-valve, showing the application of
part of my improvements to the same.

My invention . relates to certain improve-
ments in valves of that class in which the two
parts of the valve are made adjustable toward
or from each other. Said improvements con-
sist in the particular arrangement of a perfo-
rated bolt, connecting opposite chambers in
the valve and passing directly through the
valve-rod; in the arrangement of a stuffing-
box for connecting the bolt and the valve;
and in the particular arrangement of springs
in connection with the bolt and the two parts
of the valve, for the purpose of holding the
latter in proper position, as hereinafter more
fully deseribed. .

In the drawing, A A’ are the two parts of
the valve, which parts are formed with the
inwardly-projecting parallel lugs a a!, form-
ing yokes, which pass the one into the other,
to guide the parts in their adjustment. The
said parts A A’ of the valve are each formed
with symmetrical echambers B B/, and are ad-
justed toward each other by means of a bolt,
O. This boltis perforated longitudinally from
end to end, so as to open communication be-
tween the chambers B B/, It is attached to
the part A’ of the valve by means of a screw-
thread, &% upon its lower extremity, and is
loosely connected with a corresponding part
of the upper portion of the valve by means of
a stuffing-box and collar. The stuffing-box is
- formed by means of a bushing, b, connected
with the valve by a screw-thread, and an an-
nular adjustable cap, ¢, which screws into the
interiorly-threaded bushing, and compresses
the packing around the shank of the bolt,

‘This packing, it will be seen, serves to pre-
vent the passage of live steam from the space
between the parts of the valve to the cham-
ber B, i

In order to adjust the parts of the valve
toward each other, the bolt is made with a
squared wrench-head, d, and a collar. ¢, which
latter is made convex upon its under side, and
binds against the correspondingly -concaved
upper face of the cap ¢ of the stuffing-box, the
connection here between the collar and the
cap being made with a ground joint to still
further obviate the passage of steam.

E is the valve-rod, which is made rectan-
gular between the parts of the valve, and
rounded beyond the same. The rectangular
part of this rod passes between the laugs of
the parts of the valve, and througb said rect-
angular portion passes the perforated bolt C.
I are spiral springs, which are four or more
in number, and arranged in seats in rod E,
two of them between rod ¥ and the part A
of the valve, and the other two between the
rod E and the part A’ of the valve. These
springs operate in an opposite direction to
the adjustment of the perforated bolt, and
serve to throw the two parts of the valve
away from each other, and thus hold them
apart in their proper positions when the steam
is not on.

The valve as thus described is arranged
within asteam-chest, G, (shown in dotted lines,)
which latter is provided with an opening closed
by a screw-plug, H, which plug may be re-
moved to give access to the squared end of
the perforated bolt C,in order to permit the
turning of the latter in effecting the adjust-
ment.of the parts of the valve toward each
other. The said steam-chest may also be cham-
bered out to give sufficient room for the bolt-
head.

In relation to the merit of the perforation
in the bolt G, it will be seen thatin the steam-
space about the valve in the steam-chest the
areas of pressure upon the upper and lower
parts of the valve are about the same, and
neutralize each other. When, however, the
chamber B’ of the valve connects an induc:
tion-port with the exhaust-port, as shown iu
dotted lines in Fig. 1, there is a pressure of
exhaust-steam against the valve, which tends
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to throw the valve out of balance, and causes
it to bind against the opposite side of the
steam-chest.

By perforating the bolt C throughout its en-
tire length, and connecting the chambers B
and B/, it will be seen that this pressure of
the exhaust-steam is allowed to operate upon
both sides of the valve, and, its effect upon
the valve being neutralized, the latter is kept
in perfect balance.

I am aware of the fact that a perforated
bolt is not broadly new in connection with
a balanced valve, and I do not claim the same,
except when combined with the valve and
valve-rod, as shown, and passing directly
through said rod, which arrangement serves
to connect and secure the valve-rod to the
valve, so that the two parts of the same re-
ceive more positive motion from the rod with-
out affecting the adjustability of the parts or
interfering with the communication between
the equalizing-chambers.

Having thus described my mveutlon, what

I claim as new is—
1. The combination, with the valve A A’

and the valve-rod E, of the perforated bolt C,
connecting the opposite chambers in the valve,
and passing directly through the valve-rod,
substantially as described.

2. An exteriorly-threaded bushing located .
in the movable portion of a balanced valve,
and combined with the said movable portion
and a conneeting-bolt, for the purpose de-
scribed.

3. The stuffing-box consisting of the inte-
riorly and exteriorly threaded ‘bushing b and
the threaded cap ¢, in combination with the
bolt C and the valve, substantially as and
for the purpose described.

4. The springs F, combined with the valve-
pieces A A/, havmg guide-lugs ¢ @', and a
bolt, connecting the parts of the valve by
means of a screw-thread at one end and a col-
lar at the other, substantially as and for the
purpose described.

WILLIAM HARDWICK.

Witnesses: ,
CHARLES F. HIRT,
THOS. J. PARADINE,



