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To all w/wm it My concerm:

‘Be it known that I, CHARLES H. BUOKE-,_
- LEW, a citizen of the Umted States of Ameri ica,

~and aresident of thecity of Plainfield eounty

of Union, and State of New Jersey, have in-

vented cel tain new and useful Improvements.

in P:tessme-Reducmﬂ' Valves, of whlch the

| followmﬂ‘ 1s a spemﬁea,tlon
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“which I may prevent the accumulation of.
pressure on the low-pressure side of the leve';..
while the low-plessure system is not being:

~ drawn upon, and it is my expectation thaﬁ
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My present invention has 1eference to a
pressure-reducing valve for use in connection

with steam or othel fluid to enable high-
- pressure steam to be taken direct from the
boiler or genemtor and supplied to the enﬂ'me‘

at any desired reduced pressure.
Among various objects which I deswe ‘ro

attain 1s the provision of a valve in which

there shall be no leakage and by the use of

the valve heremafter described may be made
perfectly tight against any pressure and may

be easily and aeculate]y controlled by a va-

riation of pressure on the low-plessule side.

The invention eonsmts, essentially, in the.
construction, arrangement, and combination
of the parts, substantially as will be herein-.
after described and then more pa,ltlculmly%

pointed out in the claims.
Inthe accompanymﬂ*dmwmws 1llubtratmw
mylnvenmon Figurel is a vermcal secbwnal

view of my lmploved pressure - reducmg

40

valve.
Fig. 8 is a top plan view.

, Similar characters of reference deswnatei_:
- corresponding parts thr oughout the different

figures of the drawings.

B denotes the main- valye chest, formed wmhf
a high-pressure steam-inlet chamber 5 and a

low-pressure steam-outlet chamber 4 and an

~ Intermediate seatmg partition or division 2,

S0

having an opening to provide the seating 3
in conaunctwn with which the main len'ulat-
ing-valve 6 is arranged. o

Intemal with. the main- Valve (,hest 1 is
formed a cylinder 9, closed.at one end by a

serew-cap 10 havmﬂ' a nut-shaped face 11.
Within cylinder 9 is a reciprocatory piston 8

of la,rn'er area than valve 6 and having a

p1s13011 rod 7, which connects with and serves
also as a valve-stem for the main regulating-

5, all as clearly delineated in Fig, 1.
der 9 has an upper port 14 and a lower port

Fig. 2 is aside elevation of the same,

| valve 6 said stem passing throucrh a bearing
40, formed in the casting between the cylmdm

9 and the high-pressure steam-inlet chamber

13, and the high-pressure steam-inlet cham-
ber 5 has an outleb-port 12, located in the
wall thereof near the end of cylinder 9, and
consequently not far distant from the cylm—
der-port 13.

One side of the main-valve casing 1 hasan
opening therein into which screws a cap 29,

through which runs a passage 41, that leads
| away- from the -low - pressure Stea,m outlet,
.chambel 4 and connects with a nut-provided
pipe 30, that screws. into the diaphragm-

chamber 26, there ‘being in this way a pas-

sage pr 0V1ded between sa,ld diaphragm-cham-

ber 26 and the low- -pressure chamber 4, in

‘the length of which passage is 2 shut-ofif cock
31, havmn' a handle 32.

Inthe dl&phl agm-chamber 26 is a dmphraﬂm
27, of rubber or obher suitable flexible mate-

Cylin-

55
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75
'1*1&1 one side of which is exposed to the low-

pr essme flaid, which reaches the dlaphraﬂ'm-' .

chamber throuﬂ’h the passage 41 already spo-

ken of. This low -pressure fluid exerts its
force &frams‘n one side of the diaphragm 27.

86

The obher side of the diaphragm is acted on:

by. a spring located in such a position as to
actuate at certain times the valve-rod belong-

ing to the auxiliary valve, and thereby 1nﬂu-
ence the position of the valve in a manner

Whlch I shall now more fully eaplam

On.the side of the cylinder 9 is the. valve- o

chamber 17, containing the slide-valve 18,

which I teun an “aumhaly” valve, as the

} function thereof is to control the movementb

of the piston 8. Through this valve 18 are
several passages 19, thab run from end to end
of the valveand allow pressure to pass through
them from one end of the valve to the other

The stem 20, attached to valve 18, is sur-
sounded at a pomt outside of the valve cham-
ber 17 by a spiralspring 25, which is tensioned

threaded portion 23 of rod 20 and a station-
ary plate 34, bolted to a bracket 44, project-
ing from the side of the valve- body 1.
extremity of the rod 20 is connected to the

-diaphragm 27, being fastened toa casting 28,

which is fir mlyr secured centraily to the ¢ dia-

90
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{ between a nut 24, that is adjusted on a screw-
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-8pring 25 18 not situated inside of any cham-
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phragm 27. In this way it will be seen that | of pressure (which will obvioﬁsly be to ade-
gree below the power of the spring 25) will

the diaphragm and valve 18 are arranged to

move in unison and that the spring 25 will

havethefunctionof depressing the diaphragm

27 and simultaneously moving the valve 18

to the opposite end of its stroke at such time
as the pressure on the other sideof diaphragm

27 18 insufficient to overcome the resiliency of

the spring 25. -

The cyiinder-ports 13 and 14 lead from the
cylinder to a lateral chamber 42, and from
said chamber 42 a port 16 leads to the low-
pressure chamber 4, so that any exhaust from
one side or the other of the piston 3 may make

its way through either the port 13 or the port -

14, accordingly as the valve 18 may be in a
position to connect port 14 with chamber 42
or port 13 with chamber 42, the exhaust thus
passing into the chamber 42 and thence into
port 16, and through it intothe low-pressure
chamber and not into the atmosphere, there
being in this valve no exhaust to the atmos-
phere, and it being also particularly noted
that the main regulating-valve opens always
into the low-pressure chamber and that the

ber, but 18 entirely outside and clear of the
valve-casing. - |
I will nowexplain the operation. Suppose,

for example, that the parts are in the position.

- 1n which they appear in Fig. 1: The main

35

- moved to a position which permits this.
multaneously with the action of the high pres-
-sure against the lower side of piston S the
pressure on the opposite side will, because of

40
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valve 6 has now been closed upon its seat 3
by the action of the high pressure against the
under side of piston 8, the area of which is
larger than the area of valve 6, for this high
- pressure has been introduced into the lower

end of cylinder 9 through the ports 12 and 13,
the auxiliary valve having been previously
Si-

the connecting of port 14 with the exhaust, be
allowed to pass out from the upper end of

cyvlinder 9 through port 14, chamber 42, and

port 16 to the low-pressure outlet-chamber 4.
We have already seen that the pressure in

~chamber4 communicates through passage 41
‘with chamber 26 and affects one side of the

flexible diaphragm 27. Hence this dia-
phragm is always exposed to the action of the
low pressure. It must also be remembered
that the main piston 8, which controls the
regulating-valve, is never moved except by
the action of high-pressure fluid, which is in-

troduced at one side or the other thereof, ac-

cordingly as the valve is to be opened or
closed, this introduction being controlled by
the auxiliary valve, the position of which
valve is itself regulated by the action of the
low-pressure fluid on the flexible diaphragm.

Now suppose that the pressure in the low-

pressure chamber 4—that is to say, the pres-
sure below the main valve f—Dbecomes re-
duced below the desired point. This means
that the pressure on the diaphragm 27 is simi-

be to -shift the auxiliary valve 18 from the
position shown in Hig. 1 to a position in the

70

opposite end of the casing 17, where it will

cover and cut off from the high pressure, the

lower cylinder-port 13 will cover and cut off
the connection between the upper end of cyl-

75

inder 9 and the exhaust 16, and will open the

| eylinder-porti 14 to the upper end of the valve-

chamber 17, so that high-pressure fluid flow-

ing from chamber 5 through port 12 may

pass through tne perforations 19 in the valve

30

18, and thus reach the upper end of cylin-

inder 9, and thereby open the valve 6, so that
high pressure may passinto the low-pressure

chamber 4. Although the movement of the

valve 18, to which I have alluded, has cut off

the port 13, so that it does not now act as a
port for delivering high pressure to the lower

end of cylinder 9,1t has nevertheless con-
nected said port with chamber 42, so that as
the piston 8 descends the pressure on the ad-

| vancing face thereof can pass out through
the ports 13 and 16, and thus make its way to

the low-pressure chamber 4. At this time
pressure will continue to flow from chamber
5 to chamber 4 until the degree of pressure
in chamber 4 and in chamber 26 against the

diaphragm 27 rises to such a degree as to

move the diaphragm 27 and change the posi-
tion of the valve 18, when the operation of
the reducing-valve will be such as to close
the main valve 6, and thus prevent the fur-
ther introduction of high-pressure finid into
the low-pressure chamber 4.

I have provided means whereby the spring

25 or the diaphragm 27, either or both, may
be removed while pressure is on the valve, so
as to permit either a new diaphragm or a new
spring to be put in within a very short time
without affecting the operation of the valve.
In order to do this, I provide a suitable de-
vice—as, for example, a forked wedge 36,
(shown in detail at the left-hand side of Fig.
1)—which wedge is adapted to embrace the
valve-rod 20 and to be forced in between the
plate 34 and a fixed collar 38, whieh is pinned
to the rod 20, the effect of thus thrusting in

the wedge between plate 34 and collar 38 be-

ing to lift the rod 20 and the valve 18, so that
the latter will be held for the time being in
the upper end of the chamber 17. If now

the cock 31 be closed, the passage 41 shut
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off, so that pressure cannot pass to the dia-

phragm-chamber 26, the nut-provided pipe
unscrewed from the diaphragm-chamber 26,
and one or more bolts that secure the sections

of the diaphragm-chamber together be re-

moved, the old diaphragm can be taken out
and a new one substituted therefor, or a new
spring can be substituted for the old one, or
in case norepairs or substitution of new parts
1s needed the wedge 36 will perform a very im-
portantfunction atsuch times, asastop-valve
may be needed in lieu of a reducing-valve to

larly reduced, and the result of this reduction | convert my presentreducin g-valveintoa stop-
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the low pressure will be e
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valve, for byapplying the wedge in the man-
ner described the valve may be used as a.stop- |

valve, for when the wedge is in its position

against the high pressure and the main regu-

latinw valve be kept closed and unused, a con-
dlthIl which will coutm ue until the wed e has

been removed.

Having thus descr ibed my invention, wh&t :

I claim asnew, and desu e fo secure by Letters
Patent, is— |

1. In a pressute leduemw valve, the com-
bination of a main-valve chest havmo' a high-

pressure inlet-chamber and a low-plessm'e

outlet - chamber, a valve between the two

chambers, a eyhndel on the valve-chest, a
piston in sald cylinder, which piston is con-
nected to the main valve and is reciprocated
only by the action of the high pressure as it
18 applied to one side or the-_other thereof, a
valve-chamber on the wall of the evlinder, an

auxiliary valve in said chamber for control- :
ling the admission of the high pressure to the.
'S&ld valve-operating piston, a,nda diaphragm-

containing ehamber together with ifs dia-

phragm for moving the valve in one direc--

tion, which diaphragm is constantly exposed

on one side to the low pressure, together with
- means for moving the auxiliary valve in the

other direction. |
2. In a pressure- 1eduemn' valve the com-
bination of the main- valve chest havmﬂ' a

high-pressure inlet-chamber and a low-ples—-
suareoutlet-chamber,and a valve-seat between.

the twochambers, a main regulating-valve ar-

“ranged in connection with sald seat a cylin-
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der conblﬂ'u_ous to the valve-chest, a plston in
sald cylinder whose rod is connected to the

main valve, a valve-chamber on the cylinder

and an auxiliary valve in. said chamber for

controlling the admission of high pressure to

the cylinder in order that it may act on one
side or the other of the piston for the purpose-

of opening or closing the main valve, said

auxiliary wvalve hamng ‘passages running
through 1t from one end to the other, a dla-,

phlaﬂ'm-chambm containing a lexible dia-

phragm which is connected to the stem of the

auxiliary valve, a passage between the low-
pressure chamber and the diaphragm-cham-

ber which causes low pressure to be constantly

Tectnally closed

2

-applied t0 one side of the diaphragm, and a
spring for moving the aumlmlyvalve n adi-
Trection opposite to that in which it is moved

by the diaphragm.
3. In a pressure- -reducing valve, the com-

‘bination of a main-valve chest having a high-

pressure inlet-chamber and a lew-plessure

{ outlet-chamber, a valve between the two
chambers, a eylmdel on the valve-chest, a
piston in said eylinder which piston is con-

nected to the main valve and is reciprocated
by the action of the high pressure as it is ap-

plied to one side or the other thereof, an aux-

iliary valve having a valve-rod, a dla,phra,frm
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on said valve-rod whmh 18 exposed to the low

pressure, and means adapted to engage the

| valve-rod for the purpose of so locating the

auxiliary valve as that the main valve will

| temporarily remain elosed and thus the whole
{ reducing-valve mechanism be temporarily

converteu into a stop-valve.

4. In a pressure-reducing valve, the com-
bination of a main-valve chest having high-
pressure and low-pressure chambers, a valve

between the chambers,a cylinder on the valve-
chest having a piston whose stem is connected
to the main Valve, said piston being of larger

area than the valve and being.ac‘nuated only
by high-pressure fluid, an auxiliary valve con-

{ trolling ports leading into opposite ends of

the cylinder, said auxiliary valve itself hav-
ing ports running through it from one end to
the other, a valve-chamber on the wall of the

cylinder for containing said auxiliary valve,

an exhaust-port for conveying high-pressure

fluid from one side or the other of the piston
to the low-pressure chamber, a diaphragm--

containing chamber onneetmw through a

passage with the low-pressure chambel “said.
passage being provided with a cock, a. dia-
phragm 1n said chamber connected to the.

auxiliary-valve rod and exposed on one side
to low pressure and a spring for moving the

70
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auxiliary valve in a direction opposite to ) that 95

in which it is moved by the diaphragm. |
Signed at New York city this 26th da} of
.Oetobel -

1901.
OHARLES H. LUOKELFW
- Witnesses:
-~ FRED L. TASLPR
RITA LRAD’P
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