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To all whom it may concern:
Be it known that I, NATHANIEL CHASE

: -L0.0KE, of Salem, in the county of Kssex and
State of Massachusetts, have invented a new

and useful Regulating-Valve, of which the
following is a specification, reference being
~ hadtothe accompanying drawings, in which—

- Figure 11is an elevation partly in section of

~ one of my valves, and Fig. 2 a partial section

[O

~ A regulating valve, generally speaking, is a |

of a modification.

‘valve which is automatically closed whenever
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the pressure to be regulated reaches the de-

sired point, and opened automatically when

the pressure to be regulated falls below the

“desired point; and although these valves are
- more generally used to regulate the pressure
of the steam or other fluid flowing past them,

~ vyet they are also frequently used to govern
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the operation of a steam pump, the water

~ pressure from which is to beregulated. . That

- form of my

invention shown is more particu-

larly intended for the latter use; but (as will
~ be made clear below) it isalso applicable gen-

s

erally.
The main feature of my invention 18 & con-

~ trolling valveactuated by a diaphragm which

is in a casing one side of which is open to the

atmosphere, and the other side forms a dia-

3I35_'_phmgm chamber which is connected by a con-

~duit of small area with the high pressure side

“of the valve and this chamber has also an ex-
haust conduit of larger area controlled by a

_second diaphragm which is exposed on one
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" the other side to an adjusting spring, or its
‘equivalent; as will now be more fully ex-

plained. ‘
In the form shown, A is a valve controlling

y the flow of steam through the
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« side to the pressure to be regulated, and on

pipes B B, B

‘connecting with the boiler and B" with the
 steam pump which is to be so controlled that
- it will operate only when the water pressure
~ in the pipe b falls below the desired amount;

45 the pipe bconnecting with the system of pipes
~‘whieh is supplied with water by a pamp; as

- for example,asystem of pipesleading through

5o

_ theroomsof afactory,and supplied with auto-
 matic fire extinguishers, which open only in ;

“case of fire or of some aceident. DBut when- .

* ever water for any reason escapes from the | and also supports the casing G" which forms

| system of pipes with which pipe b connects,
the pressure is, of course, reduced; and steam

should at once be admitted past valve A to
the steam pump so that the steam pump will
supply water to thesystem of pipes. Allthese
matters, except my new regulating valve, are

too well known to require description, and
form no part of my present invention, and

are here adverted to solely for the purpose of
making clear the operation of that form of
my invention shown in the drawings.

Valve A is held upon its seat (which is on
a partition across easing a’, as usual) by dia-
phragm D to which stem a? of valve A 1is fast.
For compactness stem ¢® is hollow so that it
may form part of the conduit by which dia-
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phragm chamber D’ is connected to the high

pressure side of valve A; the bore of stem o7
extending from end to end. The inlet area
of the-conduit thus formed is made small by

the stud f which extends from plug E well

into the boreof stem a? and afew thousandths

of an inch smaller than that bore; such a fit
| allowing a suitable passage of steam from the

high pressure side of valve A, into the bore
of stem a? so that the water in the lower en-
larged end of stem a®and in diaphragm cham-
her D’ is under substantially the samme press-
ure as the high pressure in pipe I3, when the
escape or exhaust conduit is closed by dia-
phragm G, thereby preventing escape of steam
from the conduit formed, for compactness,
through plug Fanditsstuds f f’. The water
level in stem «°is indicated by the dotted

line . )
- Valve g is forced against diaphragm & and
against the pressure in diaphragm chamber

G’ by spring H, which is adjusted by the nut

h; so that valve ¢ is held away from its seat

on stud 7/ until the pressure in pipe 0 and
diaphragm chamber G’ reaches the desired
amount, determined by the adjustment of
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spring M. Diaphragm G may act itself as a

valve, as indicated in F'ig. 2, as will be plain
without further deseription. - The drip pipe
b’ serves to carry away the steam, or steam
and water which escapes from the exhaust
conduit f I f’ when the exhaust conduit is
open. |

The yoke K aids in holding plug K in place
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the chamber for the diaphragm ¢, and is con-
venlently formed as a cup to form an exhaust
chamber from which drip pipe b’ leads.

When in operation the pressure in pipe b

will be that desired, for example eighty
pounds; and pipe B will be filled with steam
at the boiler pressure; but as the pressure of
eighty poundstothe squareinchon diaphragm
G will be sufficient to hold valve g on its seat,
in Fig. 1, or to cause diaphragm G to press
upon and close the upper end of conduit 7’
in Kig. 2, the steam which leaks past stud f
and fills the bore of stem o® and of studs f
and 7’ will cause a pressure in the casing D’,

which is the chamber of diaphragm D, about
equal to boiler pressure; and as diaphragm D

controls valve A through stem «? valve A
will be forced and held against its seat, thus

- shutting off the supply of steam to the pump
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through pipe B’. DBut in case the water sup-
plied to the system of pipes with which pipe
b connects escapes, for any reason, the press-
ure in pipe 0 falls, and allows spring H to
move valve g from its seat, in Fig.1, or tolift
diaphragm G in Fig. 2, when steam escapes
from the exhaust conduit through plug I and
its studs 1 f’, thereby instantly reducing the
pressure in stem a@® and casing D’; so that
valve A opens, and steam flows past it through
pipe B/, sefting the pump in motion; and the
pump forces water into the system of pipes
with which pipe b connectsuntil the pressure
1s again eighty pounds; when diaphragm G
forces valve g on its seat or is itseif forced
down on stud 7/, closing the exhaust conduit
when the pressure in the exhaust conduit and
the bore of stem-a* and diaphragm chamber
D’ almost instantly forces valve A onto its

seat and shuts off the flow of steam through

pipe B’. The plug ¢® in stem a*serves to pre-
vent sudden motion of the diaphragm D, as
will be clear. |

Were pipe 0 connected directly with pipe
B’ the operation would be thesame asin many
forms of regulating valve; that is when the
pressure in pipe I’ fell below the desired
amount the diaphragm G would no longer
close stud 7/; and the escape of steam from
the exhaust conduit would allow valve A to
open thus admitting steam to pipe B’ and
raising the pressure in that pipe to the de-
sired amount; therebyinecreasing pressurein
pipe b and closing the exhaust conduit; when
valve A would also close. -

As diaphragm D is more durable when cov-
ered with water I prefer to make its casing
D’ double as shown, and to connect it with
yoke L by means of a pipe/, which should be
kept supplied with water. This also insures

a proper water supply in the lower part of
stem a® and in the lower part of shell D’.
The conduit connecting the high pressure
side of the main valve with the device for
actuating the main valve is an essential ele- |
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ment in many widely different forms of regu-
lating valves; but I am the first to make that
conduit through the main valve itself; and
this is an invention of great practical impor-
tance but is not here claimed broadly, for the

‘reason that it forms the subject matter of

my application, Serial No. 421,392, filed IFeb-
ruary 13, 1892. |

Heretofore in all valves of this class the
regulating spring H has always acted in a di-
rection opposite to that shown, that is to say,
when the force of spring H exceeded the force
of the fluid pressure on the regulating dia-
phragm G the extra foree of spring H closed
conduit f’, instead of opening that conduit as
in my apparatus. This is an important fea-
ture of my invention, as it makes the opera-
tion much more certain by preventing all
danger of the valve g, in Fig. 1, or of dia-
phragm G in Fig. 2, sticking to stud 7.

What I claim as my invention is—

1. In combination a casing divided into two
chambers by a controlling valve and its seat;
that valve and its seat; a second casing con-

stantly open on one side to the atmosphere

and containing adiaphragm; that diaphragm;
a connection between the controlling valve
and thatdiaphragm; aconduitconnectingthe
high pressure side of the first casing with the
closed chamber of the second casing; an ex-

“haust conduit of larger area than the first con-

duit; and a second diaphragm controlling the
exhaust conduit; all combined and operating
substantially as described. |

2. In combination a casing divided into two

chambers by a controlling valve and its seat:

that valve and its seat; a second casing con-
stantly openon oneside tothe atmosphere and
containing a diaphragm; a hollow valve stem

.passing through the walls of one of thecham-

bers of the first casing and connecting the

controlling valve and that diaphragm; a con-

duit connecting the high pressure side of the
first casing with the closed chamber of the
second casing; an exhaust conduit of larger
area than the first conduit; and asecond dia-
phragm controlling the exhaust conduit; all
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combined and operating substantially as de- -

seribed.

3. In a regulating valve having an exhaust
conduit controlled by a diaphragm, the com-
bination of that conduit; that diaphragm; a
fluid pressure chamber the fluid pressure in
which forces the diaphragm toward the mouth
of the conduit; and a spring to force the dia-
phragm away from the mouth of the con-
duit, when the force of the spring exceeds the
force of the fluid pressure, all substantially as
set forth.

NATHANIEL C. LOCKE.

’Witnesses:
J. H. MAYNADIER,
JOHN R. SNOW.
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