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To all whom it may concerm:

Be it known that I, RicEARD ‘H. MATHER
of Windsor, in the county of Hartford and
State of Oonnectwut have invented certain
new and useful Improvements 1In Reducing-
Valves, of which the following is a 8pe(:1ﬁea
tion, 111113t1 ated by the accompanying draw-

ing.

Thisinvention 18 de51gned for the re,ductlon

of steam and other fluids from any higher

pressure to a uniform lower pressure; and it
consistsof a balanced piston-valve constructed
in a peculiar manner and provided with ports
and chambers, as hereinafter described. |
In said drawing, which is a central vertical
section of my inveﬁution, the numeral 1 denotes
a hollow piston of irregular cylindrical form,
being larger at each end and smaller at the
The enlargement or head 2 at the
upper end of piston 1, and the enlargement or
head 3 at the lower end of said piston, are of

uniform diameter, and are connected by a hol- |

low neck, 4, which.is of considerably less di-
ameter. The ends of piston 1 are closed, but
neck 4 has several large ports, 9, Whlch are
conveniently located midway between heads

-2 and 3, while head 3 has numerous small
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ports, 6, ]oea,ted as near as convenient to the
bottom of piston 1. To the top of said pis-
ton is attached thevalve.rod 7. The casing
8, containing the piston, is also of 1rregular
cylmdueal 101'1:1:1 the upper part being uni-
formly of suitable size to receive and fitsnugly
upon the head of piston 1, and the lower part
being expanded to form the, chamber 9. In
the mde of casing 8 is a supply-port, 10, pro-
vided with a suitable external projection and
flange, 11, to which a steam- -pipe or other sup-
ply-pipe may be bolted. The upper and lower
ends of casing 8 are respectively provided

with digks 12 and 13, which are tightly bolted |

thereto. Disk 13 h_as a large central port ex-
tending outward and provided with a flange,
to which a connecting-pipe may be bolted.

Disk 12, in like manner, has a central opening
extended in sleeve 15, whlch closely embraces
the valve-rod 7. This rod is provided with a
fixed collar, 16, which rests upon .the top of
sleeve 15 whenever piston 1 reaches the limit
of its inward motion in casing 8. This rod

|

to any extent which may be reqmred by the
operation of the device, as explained herein-
after. Said chamber 9, and also the chamber
19, which is formed WIthln casing 8 between
head 2 and disk 12, are connected with each
other by the mtereommumcatmg tube or pipe
18. It is to be observed that the bottom area
of the piston practically exceeds the top area
of the same by an area equalto a eross-section
of rod 7.

The  remaining features of constructmn of

‘this invention sufﬁclently appear from the

drawing and from the mode of operatlon,
which is now to be described. |

When the deseribed invention is not in use,
the piston is depressed by weights 17 to the
position shown in the drawmg Such belng
the relative positions of piston 1 and casing
8, steam or any other fluid under pressure be-
ing admitted by port 10 enters the hollow in-
terior of piston 1 by ports 5, and thence es-
capes by ports 6 into cham’ber 9, and from
chamber 9 by port 14, as may be desired.

‘ChamberS§ 9 and 19 are maintained at a uni-

form pressure by reason of interecommunica-
tion at pipe 18. So long as the pressure in
these two chambers does not rise to such a

point that the difference between the aggre-

gate upward pressure npon the bottom of pis-
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ton 1 and the aggregate downward pressure -

upon the relatively smaller top of the same

| is equal to the weight of piston 1, rod 7, and

weights 17, the same relative. posutmns are

-mamtmned but when the pressure in said
chambers rises above the point just described

the excessive upward pressure upon piston 1
raises the same foward the position indicated
by the dotted lines. Thereby the ports 6, be-
ing carried within the smaller close- ﬁbl}mg

portmn of casing 8, are closed ; hence the

pressure in chambm 9 cannot rise beyond the
point above described. When the pressure

in said chamber falls below that point, the pis--

ton is forced down again by the action of
gravitation, ports 6 are opened, and the nor-

mal pressure is immediately restored from the
interior of said piston.
ure within said chambers is regulated by in-
creasing or diminishing the weight 17, which
is applied to the valve- rod 7. It is also to be

and collar are welghted by removable rings 17 | observed that pipe 13 13 ‘too small to allow
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The degree of press-
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- 1ng provided with inlet and outlet

40

15

2 .. SN 355,543

any considerable quantity of steam or other | 4. In a pressure-regulator, a piston having

fluid to pass suddenly between chambers 9

and 19, and for this reason the automatic ad-

Justments above described are executed by
gradual and steady movements and with less
jerkiness and friction than are produced by
those other devices which have hitherto been
constructed for the same general purpose.

I claim as my invention—

1. In a pressure-regulator, a hollow piston
which is provided with ports of induction
and ports of eduction and with terminal heads
of differential areas,in combination with a cy-
lindrical casing which is provided with a port
of induction and a port of eduction and with
two 1ntercommunicating pressure- chambers,
between which said piston is balanced when
the pressure in said chambers stands at a pre-
determined or normal limit, substantially as
and for the purpose specified. |

2. In a pressure-regulator, a piston-valve !

formed ‘within a cylindrical easing by means
of a piston which is provided with terminal
heads of unequal areas and with radial ports
of eduction, and is adapted to reciprocate
within said casing between two intercommu-
nicating pressure-chambers which are located
at opposite ends of said piston, and are
adapted toreceivesteam or other fluid through
sald valve-ports, substantially as and for the
purpose specified. S

3. In a pressure-regulator, a valve which
1s formed by a reciprocating piston in a sur-
rounding casing, said piston being provided
with terminal heads of unequal areas and with
radial ports of eduction, and said casing be-
_ ports and
with two pressure-chambers which arelocated
at opposite ends of said piston, and are pro-
vided with a small intercommunicating pas-
sage which is adapted to permit the gradual
transfer of fluid from one to the other of said
chambers, and thereby to equalize- the press-
ure in said chambers in a slow and gradual
manner, substantially as and for the purpose
specified. .-

radial ports, in combination with a surround-

‘Ing case having inlet and outlet ports and

two 1ntercommunicating pressure- chambers

which are located at opposite ends of said pis-

ton, and are adapted- to receive steam or
other fluid through said radial ports, substan-
tlally as and for the purpose specified. -

5. In a pressure-regulator, a piston-valve,

constructed substantially as described, having

a vertical piston-rod which is surrounded by
a stationary sleeve, and is provided with a
stop-collar adapted to encounter said sleeve
when said valve is wide open, in combination
with a number of annular weights surround-
ing said rod and supported by said collar,
substantially as and for the purpose specified.

6. Inapressure-regulator, a piston provided
with heads of unequal areas and with circum-
ferential ports adjacent to one of said heads,
In combination with a valve-casing provided
with inlet and outlet ports and with two -in-

tercommunicating  pressure - chambers which

are located at opposite endsof said piston, and
are adapted to receive steam or other fluid
through said circumferential ports, substan-
tially as and for the purpose specified.

7. In a pressure-regulator, a piston whose
heads are of unequal areas, in combination.

with a surrounding case which is provided
with two pressure- chambers, between which
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sald piston is adapted to reciprocate, said

chambers being connected with each other by-

means of an intercommunicating pipe or other

passage which is of small eapacity, and 18

adapted to equalize the pressure within said

chambers inf a gradual manner whenever the
-equality of that pressure is disturbed,substan-

tially as and for the purpose specified.
In testimony whereof I have hereunto set
my name In the presence of two witnesses.

RICHARD H. MATHER.

Witnesses: |
- H. R. WILLIAMS,
- WILLARD EDDY,
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