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Apphcahon ﬁled Octobex 17, 1919

To wll wizom it may concern.:
Be it known that I, Wirrran B. STORK, a

“eitizen of the United bt&tes residing at ‘An-

dover, Jissex county, State of Mdssachusetts,

“have nhcnted certain new and useful Tim-

plovements in Automatic’ Steam” Stop

Valves, of which the lollowmo 1s a specm—

cation.
The -present invention relates to stop
valves of the type especially adapted for use

“in econnection with steéam boilers.

The objects of the invention are to provide
a valve which will automatically close when
the pressure on the boiler side theréof is re-
duced, as when a tube bursts; and also to pro-
vide'a valve which will automaheally ¢close
when the pxeseure on the stedm main side of
the valve is reduced as when' the steam main
breaks. Other objects and features of nov-
elty will be apparent from ‘the diseription
taken in conneetlon with" the drawings in
which:

Figure 1 is a sectional elevation tﬂ{en
thLouon a valve constructed in accordance
with the ‘present invention, the valve being

~shown in closed position; -

Tigure 2 is a sectional elevation similar to
Twme 1 but showing the valve open;

r‘1ome 3 id a transverse sectional view
hl\en on the line 3—3 of Figure 1; and"

Figure 4 is a similar view taken on the
line i——i of Figure 1.
. Referring to the drawings it will be seen
that the wlve of the present invention com-
prises a body 10 formed with an’ interior
cham%el 11 having the fluid inlet 12 and the
fluid outlet 13. A d]acent the inlet 12 the body

same to the outlet of the steam boiler; for
example, although any other suitable means

may be used for making this connection.
The outlet 13 has communlcatmn with the
steam main with which a plurality of boilers
may have connection there being one of the
present Va] ves at the outlet of each of the
boilers. Above the chamber 11 the body 10
18 formed as a cylinder 15, there'being a pair
of spaced p1°t0ns 16 and 17 slidably disposed
in this cylinder. "Means is also provided to
afford comunication between the chamber 11
and the space above the upper piston  16.

" As shown this is accomplished by the pas-

sage 18 formed in the wall of the bodv
The mlet passage 12 is ad‘tptﬂd to be con-
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L1011ed by the main Valve Whl(.,h is in the
formof a disk 19 adapted to engage the seat
20 of the body. In order to properly guide
this disk in its opening and closing rove-

: ments it.may be’ provlded with'a dependm

pin 21 slidably mounted in the guide 22::

“valve stem 23 loosely engages the upper side

of the disk 19-in any suitable manner ‘and
also carries the piston 17:" “As shown the
stem 23 is reduced at 24 for the piston 17 and
the piston is clamped against the shoulder
thus formed by the nuts 25. The other: pis-
ton 16 is secured to the lower end of aspindle
26." This lower end is counterbored:to re-
ceive the reduced upper end of the spindle
28, This reduced upper end 27-is slidably
mounted within the counterbore - of “the
spindle 26 for limited relative movement.
As shown, this is accomplishéd by forming

the upper ‘end 27 of the stem with the longi-

tudinal slot 28 through which a pin 29 ex-

‘tends. said pin being “carried by the spindle

26.  The object of this constructlon W111 be

“degeribed later.

The upper end of the valve body 10 is
closed by a cap member 30 secured to the
body in any suitable manner as by means of
the cap screws 81. The spindle 26 extends
through this cap member 30 ard the member
i forned with a:cylindrical chamber 32,
which is closed at its upper end by a bonnet

33 through which the spindle 26 projects.

The Va,lve chamber 32 has communication
with fluid at the same préssure as in the Inlet
passage 12, that is to'say, the valve has com-
munication with the boiler by means of the
pipe 84. The valve chamber 32 also has
communication with thé space betwéen the
pistons 16 and 17, the aligned passages 35
and 36 in the walls'of the cap and valve body
respectively being provided for:this purpose.
Communication between the pipe 34 and the
passage 35 is controlled by a piston valve
37 slidable in the chamber 32. ‘This valve is
secured to the spindle 26 arid moves with the
latter. . When the main valve 19 is closed
the piston valve 37 is in the position shown
in Figure 1 and commumcatlon between the
pipe 34 and passage 35 is cut off. However,
when the spindle 26 moves upW'er with the
opening ‘movement of the main valve the
piston valve 87 assumes the position shown
m Figure 2 and thus the space betwéen the
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with the boiler or with fluid at the same
pressure as in the inlet passage 12 of the
valve. In order to permit free longitudinal
movement of the piston valve 37 in its cham-
ber, the valve is formed with a plurality of
longitudinally extending passages 38, so that
fluid may pass from one side to the other
of the piston valves without obstructing the
latter: T

A suitable stuffing box 39 is provided

“where the spindle 26 emerges from the bon-

net 33. The main valve is closed by turn-
ing the sleeve 40 which operates against a
shoulder 41 on the spindle 26. The valve is
allowed to open by turning the sleeve 40 in
the direction to. raise the same. -

In the operation of a valve constructed in

accordance with this invention, the valve 1s
opened by turning the sleeve 40 so as to
raise the: same. This permits the main
valve 19 to rise from its seat when the pres-
sure below the valve is sufficient, or when the
stem-is positively raised until its upward
movement is stopped by the nuts 42 strik-
ing the cap member 30, or the shoulder 41
on the spindle 26 striking the sleeve 40.
When the valve is open, as illustrated in Fig-
ure 2, it will be observed that the pistons

16 and 17 on their opposite faces are sub-.

jected to pressure the same as in the cham-
ber 11. The space between the pistons 16
and 17, however, is in communication with

. the ‘boiler or inlet passage of the valve and

consequently the - pressure in this space
is the same as in the boiler. ~ The valve disk
19 is subjected to boiler pressure on its under

face, and .on its upper face, to the pressure

of the main. steam line, which is the same

~as the boiler pressure when the valve is

40

_area of the. valve disk.

open. - It is to be noted further that the

valve disk 19 has-a loose connection with
the bottom of the stem 23, this construction
being common and permitting steam pres-
sure to be -exerted over the entire upper
Tt the pressure in
the boiler should fall considerably, as from
2 'burst tube or similar cause, there would
be a rush of steam. from the main steam

line toward:. the boiler, which in conjunction .

with the sudden reducing of pressure in the
space immediately below the valve disk
would force the valve shut. Tt will be ob-
served that the pressures acting on the pis-

tons 16 and 17 as described above are. bal-
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independently of the piston

“sure in the steam main is reduced.

anced and hence it is only the difference in

“pressures acting on the valve disk that

causes it to close ‘in this instance, the valve
19 and piston 17 being movable together and
16.in a direction
to close the valve 19. . oo
- The valve will also be closed if the pres-
When
the pressure in the steam main falls the

_pressure in the space. above the upper. pis-

ton 16 also falls while the pressure in the

1,424,949

space between the two pistons 16 and 17 is
the same as the boiler pressure. Hence the

high pressure on the lower face of piston

16 holds this piston upward as far as it will
go. The pressure on the upper face of the

lower piston 17 is greater than on its lower -
Hence it is moved downward thus

face.
carrying the valve 19 to its seat, this rela-
tive movement of the valve stem 23 and
valve spindle 26 being permitted because of
the pin and slot connection between them.

Tt will be seen therefore that a valve con-
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structed in accordance with the present in- -

vention will automatically close when the

pressure in the inlet passage is sufficiently
reduced or when the pressure in the cutlet
passage is reduced. Furthermore, the present
valve is a unitary structure, no outside pilot
valves: or other devices being required.-
Although a specific embodiment of the in-.
vention has been described in detail, it is to
be understood that the invention is not thus
limited, but. includes modifications
changes which come within the scope of the
appended: claims. ' '

Having thus described the invention what

.is claimed as new and desired:to be secured

by Letters Patent is: :

1. An automatic stop valve including in
combination, a valve body formed with a
chamber having an inlet passage and an
outlet passage, a valve controlling the inlet
passage constructed. to close when the pres-
sure in the inlet passage is less than in
the chamber, a cylinder, a stem connected
with the valve extending into said cylinder,
a pair of spaced pistons in said cylinder, the -
one adjacent the valve being secured to said
stem, a slidable spindle secured to the other
piston and projecting outside the cylinder,
said stem and second piston being connected
for limited relative longitudinal movement,
the spaces at the opposite ends of said pis-
tons being in communication with fluid at
the same pressure as in the outlet passage,
and a valve controlling the supply.of fluid
at the same pressure as in the inlet, to the
space between said pistons. :

2. An automatic stop valve including in
combination, a valve body having a cham-
ber formed with an inlet passage and an
outlet passage, a main valve controlling said
inlet passage having-a stem, a cylinder
aligned with said stem, a pair of spaced pis-
tons slidable in said cylinder the piston ad-
jacent the valve being secured to said stem,
a spindle secured to the second piston pro-
jecting outside the valve body, there being
1 -connection .between the stem -and. second
piston to permit limited relative longitudi-
nal movement, the space on the spindle side
of said second piston being in communica-
tion with fluid at the same pressure as in the

outlet passage, the space. between the -pis-

tons being in communication with fluid at-
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the same pressure as in the inlet passage,
and a valve controlling said last mentioned
communication. ‘

‘3. An automatic stop valve including in
combination, a valve body formed with a
chamber and cylinder, said chamber hav-
ing an inlet passage and an outlet passage,
a pair of spaced pistons slidable in said
cylinder, a valve controlling said inlet hav-
ing a stem connected to the adjacent pis-
ton, a second cylinder, a piston valve in
said second cylinder, a slidable spindle con-
nected with the piston valve and secured
to the second of said pistons there being a
connection between said stem and the second
piston constructed to permit limited relative
longitudinal movement, said piston valve be-
ing adapted to admit fluid at the same pres-
sure as 1n the inlet passage, to the space be-
tween said pistons and the space above the
second piston being in communication with
said chamber.

4. An automatic stop valve including in
combination, a valve body having a cham-
ber provided with a fluid inlet passage and
an outlet passage, a valve controlling said
inlet constructed to close when the pres-
sure in the inlet is less than in the outlet
and means to close the valve when the pres-
sure in the outlet is less than in the inlet
including a cylinder, a piston movable in
said cylinder and with said valve, said pis-
ton on one face being subject to fluid at the
same pressure as in the chamber, and an
auxiliary valve carried by said body con-
trolling the supply of fluid at the same pres-
sure as in the inlet, to the other face of said
piston, said auxiliary valve being opened
by the opening movement of the first men-
tioned valve.

5. An automatic stop valve including in
combination, a valve body having a cham-
ber provided with a fluid inlet passage and
an outlet passage, a valve controlling said
inlet constructed to close when the pressure
in the inlet is less than in the outlet and
means to close the valve when the pressure
in the outlet is less than in the inlet in-
cluding a cylinder, a piston movable in said
cylinder and with said valve, said piston on
one face being subject to fluid at the same
pressure as in the chamber, and an auxil-
lary piston valve carried by said body co-
axlally with said piston controlling the sup-
ply of fluid at the same pressure as in the
inlet to the other face of said piston, said
piston valve being automatically opened si-
multaneously with the opening of the first
mentioned valve.

6. An automatic stop valve including in
combination, a valve body having a cham-
ber provided with a fluid inlet passage and
an outlet passage, a valve controlling said
inlet constructed to close when the pressure
in the inlet is less than in the outlet and

means to close the valve when the pressure
in the outlet is less than in the inlet includ-
ing a cylinder in said body coaxisl with
sald valve, a piston movable in said cylin-
der and secured to said valve, said piston
on one face being subject to fluid at the same
pressure as in the chamber, a conduit for
supplying fluid at the same pressure as in
the inlet, to the other face of the piston, a
cap secured to the body, and an auxiliary
valve in said cap controlling said conduit,
said  auxiliary valve being opened hy the
opening movement of the first mentioned
valve. : :

7. An automatic stop valve including in
combination, a valve body having a chamber
formed with an inlet passage and an outlet
passage, a main valve controlling said inlet
passage having a stem, a cylinder aligned with
said stem, a pair of spaced pistons slidable in
said cylinder the piston adjacent the valve
being secured to said stem, a spindle se-
cured to the second piston projecting out-
side the valve body, there being a connection
between the stem and second piston to per-
mit limited yelative longitndinal movement,
the space on the spindle side of said second
piston being in communication with fluid
at the same pressure as in the outlet passage,
the space between the pistons being in com-
munication with fluid at the same pressure
as in the inlet passage, and a valve con-
trolling said last mentioned communication,
said last mentioned valve being secured to
said spindle.

8. In an antomatic stop wvalve, the. com-

bination with a valve body having a cham- -

ber therein provided with an inlet opening
having an inwardly facing valve seat and
an outlet opening and a cylindrical exten-
sion in line with the inlet opening, of a valve
in said chamber fitting sa1d valve seat and
movable therefrom in the line of said cylin-
der, a piston in the.end portion of said cyl-
inder facing the valve, a connection between
said piston and valve, a second piston in said
cylinder beyond and spaced from said first
piston, the said pistons being movable
within limits with reference to each other,
cooperating means for limiting the ap-
proach of said pistons towards each other,
means for maintaining fluid pressure on the
outer face of said second piston equal to that
in said chamber to which the face of said
first piston is exposed, mechanical means for
moeving said second piston to such position
as to close said valve through the inferposed
first piston and connection or to a position
such as will permit said valve to open, and
means controlled by said second piston for
supplying fluid independent of but under
substantially the same pressure as that in
the chamber to the space in said cylinder
between said pistons when the valve is open.

9. An automatic valve for connecting a
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means for supplying a

boiler to a steam main, comprising in com-
bination, a valve boedy or casing having a
chamber therein provided with an inlet
opening from the boiler having an inwardly
facing valve seat and an outlet connection
o said steam main and & cylindrical exten-
sion in line with the inlet opening, of a valve
in said chamber fitting said seat and mov-

able therefrom towards said cylinder, a pis-~

ton in said cylinder exposed on its under
surface to the steam pressure in said cham-
ber, connecting means bebween said piston
and valve whereby they move together,
fluid from a source
separate from the steam main but under sub-
stantially the same pressure as the norraal
pressure in the steam main to the upper side
of said piston, thus so balancing it normaily
as to permit the valve to automatically open
or close as the relative pressure in the boiler
and steam main varies, but causing the valve
to close through the overbalance of pressure
on said piston when the pressure in the main
suddenly falls much below normal as by a
break in it, and a second piston in said cyli-
inder above said first piston exposed on its
upper or outer face to the steam pressure m
the main and movable within limits towards
and away from said first piston adapted 'in
its lower position to close the valve and the
supply of fluid under pressure to the upper
surface of the first mentioned piston, and in
its upper position to open said fluid connec-

‘tion and to permit the valve to. open.

10. An automatic valve for connecting =2
boiler to a steam main, comprising in com-
bination, a valve body or casing provided
with a chamber having an inlet from the
boiler and an outlet to the steam main, an
sutomatic control valve for said inlet adapt-
ed to normally open on an excess of pressure
in the boiler, and close on an excess of pres-

“gure in the steam main, of a cylinder con-

taining two spaced pistons having free lim-

-sald upper

A, 1,404,045

ited relative movements substantially equal
tc the normal movement of the valve, means
connecting one piston to move with the
valve, means for normally balancing - the
pressure on said pistons by means of steam

eonnection from the main to their outer sur-

faces and a connection from another source
of fluid under substantially equal pressure
to the space normally between the pistons,

4%
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and means for moving said second piston

and closing said connection when the valve
is closed. : :

11. An automatic stop valve including in
combination, a valve body formed with a

chamber having an inlet passage and an out-

let passage, a valye contr Hing  the inlet
passage constructed to close when the pres-
sure in the inlet passage is less than m the
chamber, an open ended cylinder - line
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with said valve obening having a connection -

af its upper end to said chamber and hav-
ing an inlet connectlon near its central por-
tion to adinit fluid from an  independent
gource under substantially the same pressure

pair of spaced pistons 1n said cylinder below
connection and adapted when the
valve is open to occupy positlons above and
below the inlet for fluid under pressure, a
closure for the upper end of said cylinder,
a vod slidably passing through said closure
and secured o the upper piston, means In-
cluding a limited amount of lost motion for

65

a& the normal stewm pressure in the main, a -
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moving said rod and its piston downwardly

towards the valve to cut off supply of fiuid
under pressure through said inlet connec-
{ion, means so connecting said pistons as to
permit o limited amount of free velative
movement, and a rod or stem connecting the
inner or lower piston to said valve to move
therewith. R '

in testimony whereof I affix my signature.

WILLIAM B. STORK. .
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