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UNITED STATES PATENT OFFICE.

FRANK TAYLOR CABLE, OF QUINCY, MASSACHUSETTS, ASSIGNOR TO ELECTRIC BOAT COM-
PANY, OF NEW YORK, N. Y., A CORPORATION OF NEW JERSEY.:

PRESSURE-REDUCING VALVE.

No. 895,426.

Speciﬁcatibn'of Lethers Patent.

Patented Aug. 11, 1908.

Application filed November 30, 1907. Serial No. 404,528, .

To all whom it may concern:
Be it known that I, Fraxx Tavror (a-
BLE, u citizen of the United States, residing:
at Quiney, in the county of Norfolk and

5 State of Magsachusetts, have invented cer-
tain new and useful Improvements in Pres-
sure-Reducing Valves; and T do hereby de-
clare the Tollowing to be a full, clear, and ex-
act deseription of the invention, such as will

10 enable others skilled in the art to which it ap-
pertains to make and use the saine. g

The object of my invention is to produce a
yressure reducing valve capable of use on
Ligh pressure and whiclt will give-an accurate

15 reduction and a constant flow on the low
ressure side. The valve lias been particu-
arly designed for use on submarine boats
and in simiiar plaves in which on account of
the limited space, air is stored at a very high

20 pressure, 2000 to 3000 pounds, and has to be
reduced to a pressure of 10 to 200 pounds,
and in which it is particularly necessary that
the flow cn the low pressure side should be
constant and even. '

25 'The nature of my improvements will be
understood from the folllowing description
and the accompanying drawings:
 In the drawings, Figure 1 is a central sec-
tion of the complete valve; Fig. 2 is a plan

30 view of the circuit closing mechanism for the
electric circuit which excites the magnet to
actuate the valve; Fig. 3 is a seetion on the
line 3—3 of Fig. 1 looking in the direction of
the arrows; Fig. 4 is a seetion on the line 4—4

35 of Fig. 1, looking in the direction of the ar-
rows, Fig. 5°is a section on the line 5—5 of
Tiig. 1; Fig: 6 is a . etail view of the control-
ling valve N, and Fig. 7 is a view, similar to
.Fig. 1, of a modification. :

40 Between the high pressure main A and the
low pressure main A’ is & valve casing B con-
taiming the cone-seatad valve C, the stem of
which extends upwardly through the valve
‘casing and through a stulling box D in the

45 frame E and tends to close the valve ¢ by.

its own weight and the weight of its head
(’.  The frame E carries a cap I recessed
on its under face to form the chamber f
closed by the circalar plate 7/ having a cen-
50 tral portg. Between th cap fand the upper
cirentar tim of the frame ¥ s mounted the
diapbragm G to which the head ¢’ of the
valve stem is secured.  Extending from the
chamber fis a duct & having a port which ex-
55 hausts to the atmospheres and is controlled by

3

N

the cone-valve 4 operated by the magnet 1.

The stem of the valve © extends through the -
shell of the magnet centrally and carries atits
upper end a disk armature k which is nor- -

mally spring-pressed upward by the spring L 54 .

The frame E is screwed on to a tube D’ se-
cured to the valve casing and forming part of
the stulling-box. From the low pressure
pipe A’ a duct m leads to an annular groove

|2’ between the valve casing.and the frame E 55

and from thence through one side of the
frame to an annular groove m? in the lower
face of-the cover f and thence through the
duct m® to the upper sutface of the dia-
phragm. In this duct m where it passes 79

- through the frame is a controlling valve n

‘having a port #/ (see Fig. 6). These parts
form a passage of limited capacity from the
low pressure side of the system to the upper
side of the diaphragm, and provided with the %3
valve n for accurately. controlling it.

Mounted on the low pressure pipe A’ and
communicating with the interior thereof
through a passage o is a casing p containing
the plunger p’ which is moved against the go
pressure mn the pipe A’ by the spring p* -
This plunger carries a trigger g having an1n-
sulated head ¢’ and adapted to engage the
end of the lever 7 whicl: carries the depending
contact pin ¢/ arranged to dip into a mercury g5
cup s, to complete the circuit of the magnet
i.  The lever r which is pivoted at ¢ is -
pressed upwardly by the spring u until the
stop ¢ engages the lug ££. The circuit of the
magnet 1is from battery B’ through wire w;, go
magnet I, wire @, binding-post %, wire w?,*
pin r, mereury-cup s, binding-post &', wirew?,
to battery. The depending contact pin ¢ is
insulated from the lever » as shown in Fig. 5.

The operation:of the valve is as foilows: 95

The pressure in the main A normally opens
and holds up the valve C altowing a flow into
the low pressure main A’. The pressure in
that main s conducted through the passage

m, m’, m* and m® to the up})ér surface-of the 100

diaphragm and through the port g to the
chamber f and through the duet 2 and its ex-
haust port to the atmosphere.  This conduit

as controlled by the valve n has the effect to

regulate the sensitiveness of the main valve 165

and to dampen any slizht variations in the
sressure on the low-pressure main and there-
L_v steady the movewsent of the main valve,
As the pressure in the low pressure main

rises it lifts the piston p” against the actionof 110 -
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- the device is set, say 50 pounds, is reached,
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“normally open balanced wvalve controlling
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. and mechanism acting upon said switch and

60

‘used on a system in w

“to be closed by the spring. or its.equivalent,

the circait closed until an excess of pressure

—

the spring 2? and when the pressure at which

this movement of the piston p’ causes the
trigger ¢ to move the lever r and depressing |
the pin'#’ close the eircuit of the magnet 1,
whereupon the armaiure of the magnst is
drawn down against the action of the spring !
and the valve 11s elosed. The pressure there-
upon accumulates to the uppersideof thedia-
phragm and positively closes the nain valve
against the pressure on the high pressure
side of the system. By this means I'secure a
positively acting pressure reducing valve
which will give a constant flow on the low

ressure side after making a great reduction
in pressure and in which s puffing discharge
is avoided. When a valve of this type is
vich thie main valve is
open the greater porflon of the time as when
the discharge on the nw pressure side is sub-
stantially constant, then it.is preferable to
arrange the parts as in Fig. 1 so that the cir-
cuit of the magnet is cosed by the excess of
pressure on ‘he low pressure side, but when
the valve is used on a system in which the
main valve is closed the greater portion of
the time, as when the discharge on the low
pressure is intermittent, then it is preferable
to so arrange {he parts that the magnetic eir-
cuit is broken by an excess of pressure on the
fow preasure side, the valve 4 being arranged

and to be opened by the magnet. )
Sueh an arrangement of parts is illus-
trated in Fig. 7, in which the parts are the
samg as in Fig. 1, excepting that the magnet
I has an armature &’ which, when the mag-
net is energized lifts the valve 4’ against the
action of the spring I', and thelever r*is piv-
oted at z in a bracket 2" extending from the
other side of the cylinder p, and this lever »*
is turned by the spring ¥ mounted on bracket
" until stop «* engages lug #’, thus holding

in pipe A’ lifts the plungér p’ to open the cir-
cuit and allow valve ¢ to be closed by
spring ', . ' o

What I claim is:

1. In a pressure reducing valve mechan-
isin, the combination with high and low pres-
sure mains having a connecting passage, a

said passage, mechanism for destroying the
balance to close the valve, and an electro-
magnet controlling said mechanism, of a
switch.in the energizing cirenit of the magnet

actuated by an excess of pressure in the low
pressure main to cause the inagnet to actuste
the unbalancing mechanism and close the
valve, whereby upon an excess of pressare in
the low pressure main the valve Is closed and
a; the pressure falls the wvalve is automat-

ically opened; substantially as described.
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2. Tn"a pressure-reducing-valve mechan- ‘65 -

ism, the combination with high and low pres-

sure mains having a connéeting passage. of a

valve controlling said passage, a stew: for
sald ¥atve;a diaphragm connected to said
stem, a casing forming a chamber about the
diaphragm in which an increase of pressure
tens to close said valve, said chamber being

connected with the low pressuré main-

through a restricted passage and having an
exhaust port, a valve controlling =aid ex-
haust port, and a magnet actuated by varia-
tions 1n pressure in the low-pressure main
controlling said exhaust-port valve; substan-
tially as described. -

3. In a pressurereducing-valve mechan-
ism, the cosubination with high and low pres-
sure mains having a'connecting passage, of a
valve controlling said passage and normally
opened by the pressurc in the high-pressure
main, a stem for said valve, a diaphragm con-
nected to said stem, a casing forming a cham-
ber about the diaphragm in which an in-
crease of pressure tends to close the valve,
said chamber being connected with the low
pressure main through a restricted passage
and having a normally open exhaust port, a
valve controlling said exhaust port, a magnet
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controlling said valve, and mechanism aet-

ing upon the energizing eircuit of-the magnet
and actuated by an excess of pressure in the
low-pressure main to close the exhaust port,
substantially as deseribed.

4. In a pressure-reducing-valve mechan-

95

ism, the combination with high and low-
L =

pressure mains separated by a horizontal
partition having a vertically opening con-
necting passage, of a cone-seated valve con-
trolling said passage and having a weighted

stem which is normally lifted by the pressure®

in the high-pressure main, a stuffing-box
through which the stem extends into the
valve casing, a frame about said stem, a dia-
phragm supported on said frame and con-
nected to the valve stem, a cap secured to
the frame and forming & diaphragm cham-
ber above the diaphragm, said chamber be-
ing connected with the low-pressure main by
a restricted passage extending through the
frame to the low pressure msin and satd cap
containing an exhaust port for the dia-
phragn chmber,‘ a magnet mounted on the
cap, an armature for said magnet, a valve
controlling the exhaust port from the dia-
phragm chamber and connected to the arma-
ture, a spring tending to seat said valve, the
armature and spring being so arranged that

150
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when the magnet is énergized the attraction -
exerted between the magnet and armature .

overcontes the force of the spring to lift the
valve, a casing secured to and communi-
cating with the low-pressure main, & plunger
in said casing, and a’'switeh in the energizing

=

circuit of the magnet which is actuated by
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| 595,228 R 1

said plunger upon en excess of pressure in {
the low-pressure mam to open said circuit; b

substantially as described.

_ 5. In a pressure-reducing-valve mechan-
ism, the combination with high and low pres-
sure mains having a_.connecting passage, a
valve controlling said passage, a stem for

- said valve, a diaphragm connected to said

10

. connected l
through a vestricted passage and having an :

15

stem, 2 casing forming a chamber about the
diaphragm in which an increase of pressure
tennds to close said valve, said chamber being
with. the low pressure i

exhaust port, a valve centrolling said ex-
haust, port, and a magnet controlling said
exhaust-port valve, of a switch in the encr-
gizing circuit of the mdgnet, a plunger ar-
ranged 10 actuate said switch and & casing
surroundng the plunger and communicating
with . the low-pressure main; substantially
as described. . :

6. In a pressure-reducing valve mechan-

ism, the combination with high and low pres-

25
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35

surc mains having a connecting passage, of 2
valve controlling said passage and normally
lifted by the pressure in the high pressure
main, & weighted stem for said valve, a dia-
hragm connected to said stem, a casing
orming a chamber about the diaphragm in
which an increase of pressure tends to close
said valve, said chamber being connected
with a source of fluid supply and having an
exhaust port, a valve controlling said ex-
haust port, and a magnet dctuated by an in-
crease in pressure in the low pressure main
for closing said exhaust-port valve; substan-
tially as described. - o
7. In a pressure-reducing valve mechan-
isin, the combination with high and low pres-

main |

sure mains having a connecting passage, 6fa 4

valve controlling said passage, a stem for

said valve, s aiaphragm connected to said

stem, a casing forming = chamber about the

. dizpbragm in which an Increase of pressure:
| tends to close said valve, said chamber being

connected with - the low pressure mam

- through a restricted passage and having an

exhaust port, a regulating valve in said re-

stricted passage, a valve controlling said ex-

haust port, and a magnet actuuted?by an in-
crease In pressure in the low pressure main 39
close sai(}) exhaust-port valve; substantially
as deseribed.

8. In a pressure reducing valve mechan-
ism, the combination with high and low pres-
sure mains having & comnecting passage, a
velve controlling said passage, mechanism
for closing said valve, and an electro-magnet
controlling szid mechanism, of means for
sontrolling the circuit of said magnet com-
prising & casing secured to and communi-
.said casipg, a plunger carried by said pisten,
a lever pivoted in the path of movement of
said ?}unger, a contact pin depending frem
said lever and a mercury cup beneath the
contact pin, whereby on an increase of pres-
sure in the low pressure main the piston
maves the plinger to sctuate the lever and
contact pin and thereby c¢ontrol the cireuit
cf the e}ectm—magnet; substantiaily ss de-
seribed. o :

In testimony whereof L affix my sigaature,
in presence of two witnesses.

. FRANK TAYLOR CABLE.

Witnesses:

F. L. Beags,

. D. F=sLER. .

cating with the low pressure main, a piston n’
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