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OFFICE.

CHARLES SMITH, OF BELLEVILLE, NEW JERSEY, ASSIGNOR TO THE EAST-
WOOD WIRE MANUFACTURING COMPANY, OF SAME PLACE.

REDUCING PRESSURE-VALVE.

SPECIFICATION forming p&rt of Letter.s',Pa,teﬁt _NO. 085,711, dated July 6, 1897.
' Application filed June 1, 18986, Serial No. 593,750, (No model.)

To all whom it may concern:

Be it known thatI, CHARLES SMITH, a citi-
zen of the United States, and a resident of
Belleville, in the county of Essex and State
of NewJersey, have invented certainnewand
useful Improvements in Reducing Pressure-

~ Valves, of which the following is a specifica-

10O

tion. | |

The invention relates to improvements in
reducing pressure valves of the class in
which a valve is held in a yielding manner
and subject to the varying pressure upon the

- low-pressure side of the valve to close or
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open it according as the pressure upon said

low-pressure side is increased or diminished
for the purpose of maintaining a uniform re-
duced pressure on the low-pressure side, al-
though the pressure on the high-pressure
side may fluctuate. |

The object of the present invention is to
provide such a construction of valve and in-
closing casing which will positively insure
the maintaining of a uniform pressure upon
the low-pressure side of the valve, notwith-
standing excessive variationsin the pressure
on the high-pressure side of the valve. The
construction made the subject hereof pos-
sesses many advantages, all of which will ap-
pear from the detailed description hereinaf-
ter presented. - |

My invention contemplates the employ-

ment 1n connection with the valve-rod of 1

~ series of expansible and contractible hollow

35

- sure side. .
are not independently made the subject

40

diaphragms whereby the valve may be held
in a yielding manner and rendered sensitive
to the action of the steam on the low-pres-
The said diaphragms, however,

hereof, and except as to some details are
llustrated in Letters Patent of the United

~States No. 468,129, granted February 2, 1892.
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~ Invention, the plug or eylindrieal valve be-

My present invention relates more par-
ticularly to the construction of the valve and
its casing, which are located below said dia-
phragms. . | |

Referring to the accompanying drawings,

forming a part of this application, Figure 1

18 a central vertical longitudinal section

- through a fluid-pressure regulator construct-

ed in accordance with and embodying the

ing shown in its upper position. Fig. 2 is a
central transverse section of the same on the
dotted line 2 2 of Fig. 1. Fig. 3 is a de-
tached top view of the cap at the lower cen- 55
tral portion of the valve-inclosing casing.
Fig. 41is a detached top view of the upperend
of the valve. Tig. 5 is a detached central
vertical section of a modified form of the
valve, and Fig. 6 is a transverse section of 6o
same on the dotted line 6 6 of Fig. 5 and
showing by the dotted line 5 5 the section on
which Fig. 5 is taken. o

In the drawings, A designates the inclos-
ing casing for the plug or eylindrical valve 65
B, which casing is provided with the usual
threaded inlet C andoutlet D for connection
with the usual steam-pipes. Upon thelower

end of the casing A is formed the annular
{ Interiorly-threaded flange E, within which is 70

screwed the cap F, having an angular inte-
rior chamber of known form, as shown in -
KFig. 8. Above the cap F the interior of the
casing A is eylindrical in cross-section and
constitutes a vertical cylinder within which 7 5
the valve B may have a vertieal reciprocat-
ing motion. o R '
The form of the intericr of the casing A is
fully shown in Figs. 1 and 2, in which it will |
be seen that at the opposite sides of the said 8o
casing are formed the continuous vertical
concave guides > and that at the inlet end
of the casing are formed the substantially
semicircular vertical upper and lower parti-
tions or walls H I, between the facing edges 8

of which is left the inlet-opening J. Adja-

cent to the outlet end of the casing A there
are formed within said casing the upper semi-
circular vertical partition-wall K, correspond-
Ing with the vertical wall II at the opposite 00
end of the casing, and the semicircular band

‘partition or wall L, which, as more clearly

shown in Fig. 1, is in line with the vertical
wall K, but separated therefrom and also

from the lower surfaces of the said casing, 9s

whereby there are formed above said band L
the outlet-opening M and below said band the
inlet-opening N, the latter leading to the
lower part of the chamber within the casing
A and below the plug or eylindrical valve B. 100
The vertical walls I I at the inlet end of the
casing, the concave surfaces G & at the op-
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posite sides of the casing, and the vertical
wall X and band L at the outlet end of the
casing constitute a cylinder within which the
valve B, as before mentioned, has a vertical
reciprocating motion. The openings J M at
the respective ends of the casing A extend
from one vertical guide G to the other verti-
cal guide G, as illustrated in Fig. 2, and hence
there is ample provision for a very free en-
trance to and exit from the casing, the verti-
cal guides G interposing between the inlet
and outlet openings.

The valve B is in the form of a hollow ¢y-
lindrical plug having an inlet-opening O at
its lower end and an inlet-opening P at the
outlet side of the valve-casing, the opening
P being substantially coextensive with the

outlet-opening M from said casing, as clearly
The upper por-
tion of the valve B has formed in 1t the an-
nular channel Q, which serves at the preper
time as the passage through which the steam

indicated in Figs. 1 and 2.

or other fluid or liguid may pass from the 1n-
let J to the outlet M. The interior of the

cylinder-valve B constitutes aninterior cham-

ber R, and at its upper end said valve1s pro-
vided with the vertical hollow stem s and the
series of apertures T, the latter being ad)a-
cent to the base of said stem S and encircling
the same, as indicated in Fig. 4. The aper-
tures T pass entirely through the upper wall

of the valve B and form an outlet for steam

from the interior or chamber R of said valve.

The upper end of the hollow valve-stem S
is provided with the interior thread, which en-
cages the threaded adjusting-rod V in the

customary manner, and this adjusting-rod is

of the usual form and extends upward a
proper distance to receive the stuffing-box W,
the series of diaphragms X, and, when de-
sired, the hand-wheel Y, by which said rod
may be rotated for the purpose of adjusting
the valve B to its initial position in accord-
ance with the pressure desired on the low-
pressure side of the valve in comparison with
the pressure existing on the high-pressure
side thereof. The stuffing-box W and dia-
phrams X are of the general nature known in
this art and a practical illustration oif them
may be found in the aforesaid Letters Patent
No. 468,129. The said stuffing-box W, ad-
justing-rod V, hand-wheel Y, and diaphragms
X constitute noindependent part of the pres-
ent invention. The said diaphragms consti-
tute the yielding support for the valve b and
will vary in number, size, and construction,
as may be desired. The diaphragms X are
each composed of the upper and lower sec-

tions lettered a b, respectively, and these sec-

tions are coupled together by means of the

nuts ¢ d, respectively, substantially as illus-
- trated in the sald Patent No. 468,129.

The
lower diaphragm X contains the nut d, hav-
ing an elongated downwardly - extending
sleeve f, which loosely encompasses the ver-
tical hollow stem S of the valve B, and in ad-

|

the nut ¢, having the externally - threaded
sleeve, which extends downward within and
engages the vertical flange n, formed at the
top of the valve-casing A. The nut ¢ retains
the lower section of the lower diaphragm X
down against the upper end of the valve-cas-
ing A and does not bind against the sleeve f
of the nut d..

The sleeves formed on the nuts d g loosely
engage one another, and between the sleeve

7 of the nut d and the vertical sleeve S of the

valve B there is a free space, and this space
is in communication with the series of aper-
tures T at the upper end of said valve, where-
by the steam may pass upward through said
apertures and between the said sleeves fS
and enter the spaces or chambers formed by
the diaphragms X. It has been described
above that the lower diaphragm X contains
the nuts d ¢, and, as will be seen from an in-
spection of Fig. 1, the nut d is provided with
the interior thread, which receives the nut ¢
contained within the diaphragm X above the
lower diaphragm, whereby said diaphragm 1s
secured in position. The diaphragm above
the lower diaphragm also contains the nut d,
which is free to have a vertical movement
within the said nut ¢ and contains the inte-
rior thread to receive the nut ¢ in the second
diaphragm above the lower diaphragm. The
diaphragms. X are each secured by the nuts
¢ d, which within each diaphragm engage one
another loosely at their sieeve portionsin or-
der that the steam-pressure may effect the
expansion of the diaphragms and the nuts be
permitted to have a vertical movement one
upon the otherin a well-known manner. The
invention isnotlimited to the construction of
the diaphragms X, nor to any special form or
construction of the nuts ¢ d, but embraces
and includes any suitable coupling-nuts and
diaphragms. The invention has more espe-
cial reference to the features of construction
below the diaphragm X, and these features
are believed to be broadly new.

In the use of the present invention the sup-
ply-pipe will be connected with the inlet C to
the casing A and the pipe leading to the heat-
ing or other apparatus will be connected with
the outlet D of the said casing A. "T'he valve
B will by means of the threaded rod V be ad-
justed to the degree of reduced pressure de-
sired for the apparatus connected with the
outlet D from the casing A, and thereafter the
operation of the reducing-valve will be auto-
matic. It may be assumed that the steam-
pressure at the inlet.side C of the valve cas-
ing A registers seventy pounds and that the
desired steam-pressure at the outlet D of the
casing A shall be thirty pounds. The valve
B having been adjusted to the thirty pounds
pressure, the steam from the inlet C will pass
around the annular channel Q and find its
outlet through the opening M to the pipe con-
nected with the outlet D, and during this op-
eration the steam on the low-pressure side of

dition the said lower diaphragm X contains | the valve will enter through the opening P,
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opening N, and opening O and ascend through |

~ the chamber R and series of apertures T to

;
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~ be termed its ““open” position the

60

the space between the nuts d g and sleeve
S, and thence ascend between the nuts ¢ d
and fill all of the chambers formed within the
diaphragms. X, where it will act to render the
valve B sensitive as to its position and yield-
ingly supported under the pressure of the
steam on the low-pressure side of the valve.

Aslongasthe steam-pressure on the low-pres-

sureside of the valve remains at thirty pounds
the valve B will be practically stationary; but
if for any cause there should be an excess of
pressure on the low-pressure side of the valve
this excess of pressure will be felt by the di-
aphragms X, which will immediately expand

and draw the valve B upward and cut off a

part of the steam-supply, thus restorin g the
steam-pressure on the low-pressure side of the
valve to thirty pounds. The valve B under
the action of the steam-pressure on the low-
pressure side of the valve is subjected to ver-
tical reciprocation for varying the degree of

opening through the valve-casin gand thereby

maintaining the pounds pressure on the low-
pressure side of the valve uniform without re-
gard to fluctuations which may take place in
the steam-pressure on the inlet side of said
valve. If the pressure atthe inlet side of the
valve B should be seventy pounds and the
desired pressure on the low-pressure side of
the valve thirty pounds, any decrease of pres-
sure on the inlet side of the valve, even to the
extent of its being reduced to thirty - five
pounds from the seventy pounds, will not af-
fect the position of the valve B, since not-

withstanding the reduction at the inlet side
- Cthe pressure at the outlet side D will main- |

tain the position of the valve B. During the
lowering of the valve B from the position
shown in Fig. 1 the inlet P therein may be-

come partially closed by the wall I. on the

valve-casing, but at such time there will be
a sufficient inlet for the steam through the
unclosed part of the inlet P and unclosed part
of the inlet N, and thus the valve B will al-
ways at 1ts interior receive enough of the
steam at the low-pressure side for supplying
the diaphragms X. The interior of the cap
I 1s square in Cross-section, as usual.

A very important advantage arising from
the eylindrical or plug valve B is that the
steam at the inlet side of the valve-casing A
exertsnodownward or upward pressure what-
oever upon the valve B when the latteris in

its upward position or when it is entirely in
1ts downward position.

such that when the valve B is in what may

pressure

of the steam at the inlet side of the valve is
‘nicely balanced and does not act to move the

valve B in either direction. - The steam which
does operate to move the valve B is that which
enters the same from the low-pressure side
thereof and ascends to and operates through
the diaphragms X. The valve B is of Very

The construction is

1ts use resultsin theentire construction being
absolutely effectual under all circumstances.
~ Theannular channel Q in the valve B forms
the connection between the inlet-opening J

and outlet-opening N, formed within the cy- -

lindrieal inner walls of the valve-casing A;
but I do not limit the invention to the annu-

lar channel Q, technically passing around the
valve B, since if the said channel passed di-
rectly through the valve B, as shown in Higs.

5 and 6, the operation would practically be as

effectual as that of the valve shown in Fig. 1.
In Figs. 5 and 6 the channel Q of Kig. 1 has
been omitted and a straight channel A’ ex-

/5

8o

tends horizontally through the valve B, and

the walls of this channel A’ are of a form to
permit the passage around them of the steam
which may enter the valve through the open-

ings O P for the purpose of ascending around

the sleeve S to the diaphragms X.
What I claim as my invention, and desire
to secure by ILetters Patent, is— -
1. A reducing-valve comprising the exte-
rior casing having the inlet and outlet nozzles

and forming directly intermediate said noz-

zles the vertical eylindrical chamber having
In its walls the transverse inlet and outlet
openings in line with said nozzles, and the
hollow cylindrical valve in said chamber and

QO

95

fitting the walls thereof and having interme-
diate its ends the transverse passage -for the

fluid adapted to said inlet and outlet open-

ings, said valve also having an inlet to its in-
terior from the low-pressure side and an out-
let from its upper end, combined with the
valve-stem carrying said valve, and the dia-

phragm connected with said casing and com-

municating with the outlet from the upper

end of said valve; substantially as shown and

described. | |

2. A reducing-valve comprising the exte-
rior casing having the inlet and outlet nozzles
and forming directly intermediate said noz-
zles the vertical cylindrieal chamber having

transverse inlet and outlet openings, and the
hollow eylindrical valve in sald chamber and

fitting the walls thereof and having interme-

diate its ends the transverse passage for the
fluid adapted to said inlet and outlet open-

Ings, said valve alsohaving in its vertical side

the inlet-opening from the low-pressure side
adapted to the opening on that side in the
walls of said cylindrical chamber, and said

100

105

ITO

In its side walls adjacent to said nozzles the

115

I120

valve also having the outlet at its upper end,

combined with the valve-stem carrying said

valve, and the diaphragm connected with said

casing and communicating with the outlet
from the upper end of said valve ; Substan-
tially as shown and described.

3. A reducing

let and formed with the interior walls H, I, K,
L, and openings J, M, N, and the hollow Cy-

lindrical valve within said casing and having

the transverse horizontal passage for the

advantageous construction throughout, and | steam or other fluid from the opening J to the

pressure-valve comprising
the exterior casing having the inlet and out-
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opening M of said casing and also the inlet- York and State of New York, this 25th day
9penr}‘ngi O% P, toits intéarior agfl ogtleptﬁpﬁln- of May, A. D. 1396.
ing at its upper end, combined wi 16 . .
'th?eaded va,lve-%lgem for said valve, and the CHLARLES SMITH.
¢ diaphragms in communication with sald Witnesses:
valve; substantially as set forth. | CHAS. C. GILL,
Signed at New York, in the county of New E. Jos. BELKNAP.
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