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UNITED STATES

Patent OFFICE.

ARTHUR W. CASH, OF NEWARK, NEW JERSEY, ASSIGNOR TO THE FOSTER
ENGINEERING COMPANY, OF SAME PLACE.

COMBINATION=-VALVE.

SPECIFICATION forming part of Letters Patent No. 659,207, dated October 9, 1900.
N Application filed January 31, 1900, "qﬁer'la-l No. 3,478, (No model.)

To all whom 6 MGl CONCETY:

Beitknownthatl, ARTHUR W. CASH, a cibi-
zen of the United States, residing at Newark,
in the county of Essex and State of New Jer-

B sey, have invented new and useful Improve?

ments in Combination-Valves, of which the
following is a specification. B
This invention relates to an improved and

thoroughly - effective combination-valve de-
10 signed to serve as a reducing-valve, non-re-
turn valve, automatic and emergency stop

valve, and hand-stop valve, as occasion may
require. |
It is also among the purposes of my inven-

15 tion to provide suitable safeguards against
carelessness or oversight of attendants and
means for operating the valve parts in both.
directions of movement or back and forth

when there is no steam or other fluid pressure
20 acting against the main valve. |

Other features and advantages of myinven-
tion will appear from the description of the
valve construction illustrated in the accom-

panying drawings, in which—

25 Figure 1 is a sectional view of oune form of

my improved combination reducing, non-re-

turn, automatic and emergency stop, and

hand-stop valve. Fig. 2 is a sectional view

of an auxiliary valve to be located at any con-

30 venient pointand provided with suitable con-

nections for effecting an antomatic stop of the
main valve.

valve to be employed in connection with an

35 auxiliary valve of the same character as
shown in the preceding figure. o
Referring {]

casing being provided with an inlet 3 and an

40 outlet 4, each of which may be suitably |

flanged. In asteam plant theinlet 3 will con-

nect with the boiler-pressure and the outlét

4 is to be connected to the main steam-pipe
line. A suitable seat 5 is provided for the
45 main valve 2 af the inlet to the main-valve
casing. The valve 2 is provided with a stem

6, extended through the tubular neck 7 of a
partition 8; which closes one side of the main-

valve casing 1 opposite the inlet to sald cas-
so ing. This partition 8 is clamped In position
between the main casing 1 and a substantially-

Fig. 3 is a sectional elevation of -
another form of my improved combination-

rst to Fig. 1, the numeral 1 des-
ionates the main casing of the valve 2, said

| tubular extension 9 of said valve-casing;

serews 10 or other suitable fastenings being
provided to connect these end casing parts.
There is bolted or otherwise secured to a 55
flanged portion of the tubular extension 9 a
further casing extension 11, which is closed
at its outer end, except for an opening therein
for a purpose hereinafter explained.

By reference to Fig. 1 it will be seen that
the stem 6 of the main valve 2 is extended
through the partition 8 and into the sleeve

portion of a piston 13, which passes through

60

| a partition 12 in the tubular extension 9 of

the main-valve casing. The outerend of the 65
valve-stem 6 enters the enlarged end portion

of the tubular and flanged piston 13, which

has its flanged end 14 within the tubular ex-
tension 9 of the main-valve casing. DBetween

| the piston-head or flange 14 and a shoulder 70
15 on the valve-stem 6 there is arranged a

spirally-coiled spring 16, which may be more
or less heavy or of agreater or less strength,

‘as required, for the purpose of a reducing-

valve. This spring 16 may be made from 75
phosphor-bronze or other suitable material.
There is a tubular neck 17 extended outward

| from the partition 12 around a portion of the

tubular piston 13, and between this neck 17
and said piston 13 any suitable packing 18 3¢
may be placed and be secured in position by

means of a gland 19 and a retaining-ring 20,

gerewed into said tubular neck.

The valve 2, Fig. 1, is held normally a;gainslt

its seat 5 by the spring 16, as shown, and if 385

this spring is of sufficient strength to resist a

pressure of, say, five pounds per square inch
on the valve area the valve 2 will remain
closed until the pressure in the boiler reaches
five pounds, when the said valve will open to
| permit the required flow of steam at a pres-
sure of five pounds per square inch less than
in the boiler.. This reducing or lowering of

Qo

pressure in the main steam-pipe line will be
oreater as the velocity or the flow of steam is 95

inereased, as from the speeding up of the en-

gines. Forgreaterreductions heaviersprings
may be used. I -

 In the extension 11 of the main-valve cas-
ing there is piaced a close-fitting piston-plate
21, that is in contact with the outer end of

100

| the piston 13 and which divides said casing
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casing,

11 into two chambers 22 and 23, as shown.
T'his piston 21 is constructed to move easily
and freely in the eylindrical extension 11 and
is provided on one side with suitable pack-
ing 24, held in place by an adjustable ring 25
or otherwise. |

It has been stated that the cylindrical or
tubular extension 11 is closed at its outer

end, exeept for an opening therein, which is
centrally located and also screw-threaded,as
shown at 26 in Fig. 1. This serew-threaded

opening 26 receives the screw-threaded por-
may be

tion of a hand-wheel stem 27, that

tubular throughout its length, as shown in

Kig. 1. It is preferable to place a suitable
packing-ring 28 against the outer end por--
tion of the cylindrical casing extension 11

around the opening that is provided therein

for the passage of said hand-wheel stem. .
T'his packing 28 is held in place by a suit-
able flanged ring 29, which is bolted to the
* A hand-
wheel 30 is fastened to the stem 29 in any
[chamber 32, it will be obvious that whenewer

valve-casing extension, as shown.

suitable or convenient manner. |
In connection with the main valve, ahove

described, there is employed an auxiliary

valve, Fig. 2, which may be located at any
convenient point and which is provided with

sultable small pipe connections with Tequired

parts of the main-valve.

The auxiliary valve comprises a tubular
casing 51, having a diaphragm-chamber 32,
attached at one end by two arms 41, Fig. 2.
In this chamber 32 there is su pported a flexi-
ble diaphragm 33, which bears against the
stem o4, which in turn rests against a valve
99, located in the tubular portion 31 of the
valve-casing. A projecting portion of the
valve 35 abuts against a corresponding pro-
Jection of a valve 36, that is normally pressed
toward 1ts seat by a spring 37, arran gedin the
opposite end portion -of the tubular valve-
The oater end portion of this spring
37 has a bearing against ‘a plag 38, that is
screwed into one end of ‘the auxiliary-valve
casing. A socket39is provided in this serew-

plug for engagement therewith of ANy sSuit-
able instrnment for turning said plug in the

proper direction to adjust the tension of the
spring 37 as inay be required. A solid screw-

plug 40 may be employed to close the end of
‘the valve-casing 31 after the adjustment of
“the spring 37 has been effected. Beyond the

diaphragm 33 the diaphragm-chamber 32 is
provided with an opening 42 for connection

with a pipe leading from an opening 43 on
"the outlet side of the main-valva casing 1, or

~said pipe may be connected with the main

e 60'

- at the inlet side of

pipe-line at some more distant point. The
auxiliary valve is also connected by a pipe 44,
IFig. 2, with the boiler, as by an opening 45
the main valve or at some
point intermediate said valve and the boiler.
Another pipe 46, Figs. 1 and 2, 18 provided to
connect the auxiliary valve with the chamber
22 of the main valve.

The operation of the valve mechanism as a

36 18 forced :open.
chamber 22 -of the main valve will now fHow

iary-valve.

mit the required flow into the main.
ber of small pipes way branch from the one
leading to the diaphragm-chamber 32 of the
auxiliary valve and ‘be led to distant points

659,207

| means for obtaining a reduection of pressure

through the spring 16 has been already de-
scribed. Any required reduetion of pressure
can be readily obtained by providing a more
or less heavy spring.

As-a non-return valve the operation is as
follows: At the moment the flow of steam in
the main ceases, as by the stopping of the
engines,the valve 2 will instantly close against
1ts seat regardless of pressure in the boiler
or in the main. The rupture or blowing out
of & tube in the boiler, that will permit the
escape of a sufficient volume of steam to stop
the flow past the valve 2, will permit the lat-
ter to instantly close, and thus prevent the

escape of steam from the other boilers back

throngh the disabled one.
The operation of ‘the valve mechwnism as

an -automatic and emergency stop may he ex-

plained as follows: The spring 37 of the aux-
liary valve having been adjusted to resist a
predetermined pressure—say one ‘hundred
pounds per square inch—in the diaphragm-

from any causethe pressure in the main pipe-
line falls to or-below one hundred poundsthe

to flow from the boiler through the auxiliary

| valve and into the -chamber 22 of the main

valve against the piston 21, which being of

greater area than the valve 2 will instantly

close the valve.2 against its seat-and prevent
the flow.of steam in -either direction. The
valve 2 having been closed either antomat-
ically, as deseribed, or manually, as through
the hand-wheel 30, and the pressure in :the

8steam-pipe line:or main having fallen below
one’hundred pounds, the valve 2 will remain

closed until pressure above one hundred

pounds from some connecting-boiler is ad-

mitted to the main, or by means of ‘a hand-
wheel 47, -with which the auxiliary valve is
provided, as shown in TFig. 2, the valve 35
may-be closed, and simultaneously the valve
The pressure from the

back throngh the auxiliary valve and escape
to the atmosphere through a-d rain-pipe con-
nected at 48 on:the outlet side of the -auxil-
Now if the steam in this particu-
lar boiler is of ‘greater pressure than in the
main the valve 2 will be forced open to per-
A num-

in a ship, building, or elsewhere. On .each

of these branch pipes at an accessible point
18 located a three-way cock. ~T'he main valve
may be instantly closed from any of these
distant points by turning the said three-way

coek in such a manner as will lead the pres-
sure from the diaphragm-chamber 382 of the
auxiliary valve, the inlet:pressure at the dja-
phragm-chamber being supplied through a

| restricted -opening in the pipe, as at 43.

70
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spring 37 will instantly close the valve.36 and
open ‘the valve 35, thus allowing full pressure
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As a hand-stop valve the useof the hand- |

wheel 30 will permit manual closing of the
valve 2 against the flow of steam in either
direction as easily and effectively as in the
ordinary hand-stop valves. |

For the purpose of operating the valve 2
manually and in both directions of move-
ment back and forth when thereisno steam
in the Dboilers there is provided a rod 49,

Fig. 1, which may be made {rom phosphor-

bronze or other suitable material. This rod
is passed through the tubular stem 27 of the
hand-wheel 30 and into the tubulbar piston 15,
as shown in Fig. 1. 'The inner end of said
rod 49 is serew-threaded at 50 to engage 1n A
serew-threaded socket 51 in the stem 6 of the
main valve. By taking off a steam-tight cap
52, that is serewed onto aprojecting portion
of the hand-wheel stemn 27, and then pushing
the rod 49 inward aund screwing it into the

valve-stem 6 all the valve parts may be

moved back and forth by medns of the hand-
wheel 30 being turned in the proper direction,
as required, there being provided on the

outer end of the rod 49 a nut 53, that provides

4 shoulder or bearing for the outer end of the
hand-wheel stem 27 in drawing the valve 2
from its seat. After connecting the rod 49
with the valve stem 6, as described, and try-
ing the valve the rod 49 must be run back
to its original position, and the cap 52 may
be then screwed to. its place to prevent the
escape of steam. B :

As a safeguard against carelessness of an

attendant in leaving the rod 49 screwed 1nto
the valve-stem 6 when there is steam in the
boiler there is provided in said rod 49 a
oroove 54,that will allow the
outward around said rod.

49 be inadvertently

Should the rod
left screwed into the

valve-stem 6, there will be a leakage ot steam
around this rod out through the end of the

hand-wheel stem 27, and this leakage will
give warning of the Improper position of the
rod and can only be stopped by first running

back the rod 49 to its proper position and

then serewing on the steam-tight cap. The
drain-pipe 55 is connected with the chamber
23 to carryoff any leakage past the pistons 21
and 13, as shown in Fig. 1. Should the hand-
wheel 47
serewed against the diaphragm 33 in such
manner as to leave the latter inoperative,
there will be a leakage of steam out around
the stem 56 of this valve, in which a groove
57 is provided, thus giving warning to the at-
tendant, and this leakage can “only be
stopped by serewing the hand-wheel stem 56
backward into proper position or until an

enlargement or {lange 58 on 1ts inner end

comes to a stop in a recess portion of the
auxiliary-valve casing. | -

- In Fig.3 1l have illustrated a slightly-modi-
fied but somewhat more simple construction

‘of non-return, automatic emergency-stop, and.

hand-stop valve, which is shown as arranged

to operate in a vertical position only. It1s |

point on the main pipe-line.
| of the auxiliary valve, Fig. 2, 1s the same
‘whether employed in connection with either

pnassage of steamn

“ence to Iig. 1. _
connections with the auxiliary valve, Fig. 2,
are the same as hereinbefore deseribed.

of the auxiliary valve be left

to be understood, of course, that this modi-
fied form of combination-valve is designed to
be used in connection with an auxiliary valve
of the same character as already herein de-
seribed. With either the construction of
main valve shown in Fig. 1 or that shown
in Fig. 3 the auxiliary valve, Fig. 2, will be
located either in juxtaposition to the main
valve or at some distant and more accessible
point. In either case the auxiliary valve,
Iig. 2, will be connected by suitable pipes
with the boiler or inlet side of the main valve,

‘as at 45, Figs. 1and 3, and with the chamber

922, as at 46, in the manner hereinbefore de-
scribed. It will also have in either case a
pipe connection from the diaphragm-cham-
ber 32 through 42 and 43 to the outlet side
of the main valve or to some more distant

The operation

form of main valve.
Referring now to the construction of main

valve shown in Fig. 3, it will be seen that the
stem 6 of-thevalve 2 is partly incased in the

tubular neck 7 of a partition 8, that sepa-
rates the lower section 1 of the main-valve
casing from the next upper section. This
partition 8* forms the bottom of a dash-pot
59, in which there is fitted a piston 60, that

is secured by a nut 61 on a screw-threaded

end of the valve-stem. The dash-pot 59 and
piston 60 are provided to prevent chattering
or hammering of the valve 2 on 1its seart.
The partition or dash-pot bottom 8* is clamped
at its periphery between the valve-case sec-
tions 1 and 9, as shown, and any snitable
packing, such as a copper-wire ring 62, may

be placed between the top of the diaphragm

and the lower edge of the adjoining valve-
case section. The valve-case sections 1, 9,
and 11, chambers 22 and 23, and screw-stem
27. with hand-wheel 30 thereon, may be sub-
stantially the same as described with refer-
As already remarked, the

Obviously the mechanism shown in Fig. 3
will operate as a non-return valve, as an au-
tomatic and emergency stop, and as a hand-
stop in the siamne manneras the combination-
valve shown in Fig. 1, and similar safeguards
are provided in both forms of valve mechan-
ism against carelessness or oversight of an
attendant.

In Fig. 3 there is no provision shown for
reducing the pressure; but it can be readily
understood thal a spring could be placed be-

tween the valve 2 and the bottom of the

70
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dash-pot 59 around the tubular neck 7 and

lower portion of the valve-stem 6 and that

an.adjustinent of such spring could be read-

ily provided for by applying a nul o said

tubular neck 7, thus obtaining the funections

of a reducing-valve. | |
What I claim as my invention 18—

1. Inavalveof the character described, the

13c
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combination of an inlet and outlet casing, a

main valve to control the inlet to said casing,

a fluid-pressure chamber in an extension of

the valve-casing, a piston in said chamber,
“an auxiliary valve having adiaphragm-cham-
~ber at one end and a spring at the other end :
to alternately control the operation of said

auxiliary valve, pipe ¢onn ections between the
auxiliary valve and the inlet side of the main
valve and between said auxiliary valve and
the fluid-pressure chamber of the main valve,

respectively, and a

- the outlet side of the main vilve and the dia-

_;:15

- 20

25

~ phragm-chamber of the au
stantially as specified.

2. Inavalveof the character described, the
- combination of a main-valve casing having.

vided at its
taining a fluid-pressure chamber, a valve to |
~control the inlet to said main-valve casing, a,
piston arranged in the

2.

an inlet and an outlet at one end and pro-

other end with an extension con-

- said piston for closing the valve, an auxiliary

- tively, and a pipe connection between the
- outlet side of the main valve and the dja-

35

40

55
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and the inlet side of the nain valve and be-

pressure chamber of the main valve, respec-

phragm-chamber of the auxiliary valve, sub-

- stantially as specified. =

- 3. Inavalveof the character described, the
combination of a main-valve casing having
an Inlet and an outlet and provided with a
fluid-pressure chamber, a valve to control the
inlet to said main-valve casing, a piston .ar-
ranged in the
adapted to effect antomatic closing of said

valve, means for closing said valve manu-
45

ally, an auxiliary valve provided with a dia-
phragm-chamberatoneendanda spring atthe
other end to alternately control the operation
of said auxiliary valve, a hand-wheel to con-
trol the auxiliary valve against the pressure
of its said spring, pipe connections between
the auxiliary valve and the inlet side of the
main valve and between sald auxiliary valve
and the fluid-pressure chamber of the main
valve, respectively, and a pipe counnection
between the outlet side of the main valve
and the diaphragm-chamber of the auxiliary
valve, substantially as specified.

4. Inavalve of the character described, the
combination of a main-valve casing provided
with an inlet and an outlet and with g fluid-

pressure chamber, a4 valve to control the inlet

to sald main-valve casing, a dash-pot con-
nected with said valve, a piston arranged in
the fluid-pressure chamber ani adapted to

effect the closing of said valve, means for

manually operating said valve in both djrec-
tions of movement, an auxiliary valve pro-

pipe connection between

iliary valve, sub- |

fluid-pressure cham-
ber and adapted to effect a closing of said
~ valve, a hand-wheel having a serew-stem in- -
serted through one end of the main-valve.cas-
ing and adapted to exert a pressure against

valve provided with a diaphragm-chamber,

~ Dbipe connections between the auxiliary valve
30
- bween sald auxiliary valve and the fiuid-

fluid - pressure chamber and

e

and -emergency stop

sSure to -4

hand-stop,

vided with a diaphragm-chamber, pipe cori-

nections between said auxiliary valve and

‘the inlet side of the main valve and between.
the auxiliary valve and the fluid-pressure
{ chamber of the main valve, respectively, and
a pipe connection between the diaphragm-
chamber of the auxiliary valve and the outlet
side of the main valve, the parts of sald
mechanism being arranged to operate .as a
non-return valve, and also as an automatic
and hand-stop, substan-

tially as specified. =
9. Inavalveof thecharacter described, the

combination of a main-valve casin g provided
Inlet and an outlet, a valve to con-

with an
trol the inlet to said main-valve casi ng, a pis-
ton adapted to effect a closing of said valve,
a hand-wheel having a screw-stem inserted

through oue end of the main-valve casin g and

70 :

75

80.

adapted to be operated for manually closing

the valve by pressure exerted against said
‘piston, an auxiliary valve provided with a
diaphragm and with a spring to

control said auxiliary valve and having a

substantially as specified.

.&l.ternéately'

90
‘hand-wheel provided witha stem tobe manu-

ally operated against said diaphragm and
spring, and pipe counections between said

-auxiliary valve and the. maln-valve casing, 95

6. Inavalve of thecharacter described, the

combination.of a main-valve casing provided

with an inlet and.an outlet, a reducing-valve

to control the inlet to said valve-casing, a pis-

the said valve, an auxiliary valve having a

diaphragm - chamber, and pipe connections
between said auxiliary valve and parts of the
main valve and between the auxiliary valve
and the ‘source of pressure, respectively,
whereby the said valve mechanism.is.adapted
to be .operated as a reducing-valve, a non-
return valve, an automatic and emergency
stop, and hand-stop, substantially as speci-
fied.

7. Inavalveof thecharacter described, the

combination of a main-valve mechanism, for

controlling the low from the source.of pres-
pipe-line, an auxiliary valve pro-
vided with a diaphragm-chamber, pipe con-
nections between said auxiliary valve and
parts ot the main valve and with the source

of pressure, respectively, a pipe connection
between the diaphragm-chamber of the aux-
iliary valve and the outlet side of the main-

valve mechanism, and hand-wheels for the
main-valve mechanism and auxiliary valve,
respectively, whereby said valve mechanism
Is adapted to be operated as a non-return
valve, an automatic and emergency stop and
substantially as specified. -

3. In avalve of the characier described, the
combination of a main-valve mechanism hav-
ing an inlet from the source of pressure and
an outlet to the main pipe-line, a valve to

control the inlet to said main-valve mechan-
| 18m, & fluid-pressure chamber having therein

ICO

ton to automatically close said valve, means
for manually.acting u pon said piston to close

105
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a piston adapted to close the main valve, an
auxiliary valve provided with a diaphragm-
chamber, a pipe connection between the
source of pressure and said auxiliary valve,
another pipe connection between the auxil-
iary valve and the fluid-pressure chamber of
the main-valve mechanism, also a pipe con-
nection between the diaphragm-chamber of
the auxiliary valve and the outlet side of the
main valve,and means for operating the main-
valve mechanism and the auxiliary valve
manually, substantially as specitied.

9. In avalveof the character described, the

combination of a main-valve casing provided

with an inlet and an outlet and having a fluid-

pressure chamber, a valve to control the inlet.

tosaid main-valvecasing, a piston in the fluid-
pressure chamber, an auxiliary valve com-
municating with said fluid-pressure chamber
and also with the source of pressure, a pipe
connection between the outlet side of themain
valve and a diaphragm-chamber in the auxil-
iary valve, hand-wheels for the main-valve
mechanism and the auxiliary valve, respec-
tively, and drainage devices, substantially as
specified.

10. In a valve of the character deseribed,
the combination of a main-valve casing pro-
vided with an inlet and an outlet and having
luid-pressure chamber, a valve to control

!

the inlet to said main-valve casing, a tubular

piston in the fluid-pressure chamber, a hand-

wheel having a tubular secrew-stem inserted
through one end of the main-valve casing and
adapted to exert a pressure against said piston
for manual closing of the valve, a rod inserted
through said tubular hand-wheel stem and
through the tubular piston and adapted to be
detachably engaged with the stem of the valve,
a steam-tight cap over the outer end of said
rod, a nat on said rod to be engaged by the
hand-wheel stem in drawing the valve from
its seat, an auxiliary valve provided with a
diaphragm - chamber, pipe connections be-
tween said auxiliary valve and the inlet side
of the main-valve casing and between the
auxiliary valve and said fluid-pressure cham-
ber, also a pipe connection between the dia-
phragm-chamber and the auxiliary valve and
the outlet. side of the main-valve casing, and
a hand-wheel for the auxiliary valve, sub-
stantially as specified.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses.

ARTHUR W. CASH.

Witnesses:
MICHAEL SUGRUR, Jr.,
F. J. GREENBERG.
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