April 18, 1939.

G. E. HULSE ET AL
PRESSURE REDUCING DEVICE -
Filed May 10, 1935

2,154,901

2528
10%
/
N8
m T e
R 2
13 45
44

32 3/* 3l
294 i /*
/| 29¢
: ¥ 30
34185
555z 184 28
N s A
G e 26
7437 7
b35a.35 37“ :3360.
39
P c
(A 36
43 X%
46
45
45>
-40°
4040“ llise 6/
47
44

12

o INVENTORS
CEORGE £ fSfoesEeE -
BY LIOKNY ALz . o
6/&44, -, /qua, FM

ATTORNEYS
4774 a-26f 11—



Patented Aopr. 18, 1939

- 2,154,901

UNITED STATES PATENT OFFICE

: 2,154,901
PRESSURE REDUCING DEVICE

George E.
Rurapf,
Safety Car

Hulse, New Haven, Conn., and John
New Milford, N. J., assignors to The
Heating & Lighting Company, 2

corporation of New Jersey
Application May 10, 1935, Serial No. 20,79

§ Claims,

his invention relates to a reducing valve con-
struction or the like and more pariiculaxly to &
valve capable of delivering a fAuid, for ezsmple
steam, at & substantisily constend pressure,

One of the objects of this invention is to pro-
vide o reduclng valve cemstruction which i of
sturdy 2nd durable construction and reliable
operation. Anocther cbject is to provide & device
of the skove neture which is simple in congirue-
© Hlon snd thoroughly eficlent in opsration. An-
oiner object is to provide s device of the sbove
notvire whilch ey be manufactured sconornicelly
with inezpenslve materials. Angther object Is to
provide & devics of the sbhove nature well able o
withstend the correztve effects of high pressure
sterm or the ke snd corroding agents carried
thereby. Ancther object is o provide a device of
the above nature which will cperate effectively
for o long peried of time withoud clogging or
20 jsyaming any of the parts due {o forelgm mabter

in the steam. Other objects witl be o part ap-
verent and in pert polnied oub herelnaiter.
The inveniion zcecrdingly conslsis In the feg-
tures of construction, combinstions of elexoents,
28 pnd arrangements of parts as will be axemplified
i the structure to be hereinafier deseribed and
$ne scope of the application of whith will e indi-
caied in the following claims,

[ea]

. in the acpqmmnying drawing in which i
2D gnown one of the various possible crabodirnents
i my Invention,
Fgure 1 is o sectional clevaiion of the valve;
Figure 4 18 o ssohional elevation of the valve

casing;

Figure 2 is o sectionel elevation of the intericr
paris of the valve; and
Flgure & is a perspective of the maln velve gals.
Similar reference cheraciers refer to slmdlar
arts throughout the several views of the draw-
ing.
Tn order thet cervizin feaiures of this inven-
3on mey be more readily undersiood, certain
difficuliies encountered in devices of this nature
should be considered. Valves of this general
cheracter are often used in eir conditioning sys-
tems of the steam injector type as, for example,
in reilroad passenger cers or the like. In such &
system it is bhighly desirable that the reducing
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valve be one which will hold the outlet pressure

9 of & constant value for a wide range of relg=
tively higher Inlet pressures; the cperation of
such systems must be reliable in spite of gmall
particles of dirt which are often found in the
steam. Furthermore, many valves of thiz nature

6% are characterized by & condition of unbelance

(CL 50—23)

during operation which ofien results in dellvery
at depleted pressures for increases in inlet pres-
sure. And still further, many such valves oper-
ate indifferently because of the formation of
water traps or because of complicated construic- 3
ticn which renders sccurate seating highly diffi-
cult if not impossible. One of the objects of this
invention is to reciify the sbove conditions in
sddition to many others of an equally dlsad-
vantageous nature. .

Referring now %o the drawing and %o Figurs 1
in particular, 2 valve casing generally indicated
at 16 is provided with an inlet i1 (Figure 2) and
an outlet 12 which are respectively in communi-
catlon with o high pressure chamber {3 (Figure
1) and o low pressure chamber 14 Casing (8
may comprise a casting of any suiteble material
although it is preferable thab this casing bhe cf
bronze. Substantially cenfrally disposad znd
extending vertically through casing i@ is a valve
assembly generally indicated at 18 (Figures 1 and
2) and it is by mesns of this assembly that high
pressure steam emiering high pressure chamber
18 by way of inlet 11 is reduced to o constant low
pressure in low pressure chember 14, all ag will be
more specifically described hereingiter.,

Referring to Flgure 2, casing 10 includes an
inner partition {8 which, wiih & wall 18 of the
casing, forms high pressure chamber 3. An-
other partition {7 extends from the outer wall of
the casing and forms the low pressure chember {8
(see Figure 1), Partitions 18 and 17 have ex-
tending thereinhrough a kove 18 the top edge (8
of which is beveled io form o valve seab for the
tecepiion of & valve gate &s will be more clearly
described hereingfter. Casing 0 is 2130 DIo-
vided with & suitably threaded lower bore 18 and
with an uoweazdly extending nippie 28 the ex-
terior of which is threaded.

Valve assembly 18 (Fgure $) includes a main
valve or gate generally indicated ab 21 which, as
is more clearly shown in Figure &, has & sub-

stantially eylindrical top part 2{¢ the lower edge
of which is beveled as at 210, Extending down-
. wardly from top 2ig substantially from the center
thereof is a body 22 and on this body there are
provided a number of radially extending wings
of fns 28. Secured to body 22 and wings 23 is
a threaded screw portion 28 which extends there-
pelow for 2 purpose to be described hereinafter.

With reference to Flgure 1, fins 23 of gaie 21
lie within bore 18, and bevel 2{b is in registry
with bevel i8¢ of bore I8 whereby comrmunica-
tion between chambers {3 and {4 is increased or
diminished depending upon the relationship of
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the two bevels, As may be seen in Flgure 3, gate
21 is provided with a central bore 2ic which ex-
tends from top 2lg a substantial distance down-
wardly through body 22. A port 28 extends
through body 22 and opens into bore 2ic.

With reference to PFigures 1 and 3, a bellows
guard 26 having a bore 28a rests upon top 21a
of gate 21. A bellows bottom 27 having & re-
duced portion 27a which extends through bore
28a of bellows guard 28 likewise rests upon top
2fa. A valve stem generally indicated at 28 has
a threaded end 284 which is threadably received
In bore 2ic of gate 21, Stem 28 is also provided
with a portion 28b which is recelved within a
bore 2Tb extending through bellows bottom 217
and rests upon top 2ia of gate 2f. A collar por-
tion 28¢c is formed on stem 28 and presses down
upon the top of bellows bottom 21 when the stem
Is screwed into position in gate 2. Thus guard
26 and bottom 27T are securely clamped in as-
sembled relation to gat(ge ‘21 by means of the collar
on valve stem 28. ' .

As Is more clearly show in Figure 1, bellows
guard 26 lies within the bore provided by nipple
20 and is slidably related to a cylindrieal portion
29a of a bellows top 29. Bellows top 29 includes

& collar portion 29b which rests on a shoulder

20a (see Figure 1) provided in the top of nipple
20, and is clamped in position on nipple 20 by
means of a nut 30 threadably received on nip-
ple 20.

As viewed In Pigure 3, bellows ‘top 29 has a
centrally disposed bore 28¢ in which is cut a
shoulder 294 for the reception of & stem guide
3i. Stem guide 31 includes s downwardly ex-
tending portion 3la through which extends a
tapered bore 31b provided for-the reception of the
top of stem 28. Guide 81 is held in position on
shoulder 29 by a cap 32 threaded about bellows
top 29, and if desired, a gasket (mot shown) may
be provided between the bottom of nut 30 and the
top of collar 29b to seal hermetically the threaded
relation between bellows top 29 and nut 30.

A bellows or the like 33 is secured to bellows
bottom 2T and bellows top 29 thus forming a
chamber in which is disposed a closing spring 34
which is coiled about valve stem 28 and is borne
al each end by guide 31 and valve stem collar
28c respectively, this spring constantly urging
gate 21 toward a closed position as viewed in

Figure 1. Valve stem 28 (Figure 3) is provided .

with a passage 28d which opens into the interior
of bellows at one end and into bore 2ic of gate
21 at the other. Thus, as viewed in Figure 1, low
pressure chamber (4 is in
tion with the chamber formed by
way of port 28, bore 21c and passage 28d.

It may now be seen that top 21a (Pigure 1) of
gate 21 is completely shut off from communica-
tlon with high pressure chamber 13, that is, the
gate is not subjected or urged into a closing posi-
tion by high pressure steam or the Ilike. Pur-
thermore by the provision of bellows guard 26
and its closely fitting relation with bellows top
29, bellows 33 is effectively guarded against the
deleterious effects of very hot steam or corroding
And still further, it may
be seen that gate 21, bellows guard 28, bellows
bottom 27, bellows fop 29, stem 28, bellows 33,
spring 34, guide 31, and cap 32 comprise a unit
the several parts of which may be assembled in-

dependently of the remainder of the valve and in- ,

stalled as such a unit with a high: degree of fa-
cllity. "Such a construction is advantageous in
that it not only lends to a rapid assembly of the

constant communica-
bellows 33 by -
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valve originally but also permits of quick repair
in the event of damage to any of the above-men-
tioned parts. }

As pointed out above, a screw portion 24 (Fig-
ure 3) extends downwardly from gate 21.
Threaded onto screw 24 is a T nut 35 which has
a flange portion 86a. A bellows guard 36 has a top”
portion 36a provided with an upwardly extending
boss 37 or the like. Boss 37 has extending there-
through a milled channel or the like 37a pro-
vided with an overhanging lip 37b, and this chan-
hel receives T nut 35, the T nut being retained
in channel 87a by the abutment of lip 31 and
flange 38a of the T nut, Top 36a of guard 36
is also provided with a threaded bore 36b which
threadably receives a screw 38. . Screw 38 extends
through a bore in a bellows top 39 and the head
of screw 38 clamps bellows top 39 against top 36a
of guard 36 when screw 38 is screwed into bore
36b. The end of screw 38 also bears against the
bottom of T nut 35 to effect a tight relationship
between lip 316 and flange 35a of boss 81 and T
nut 35 respectively, - )

Threaded into bore 19 (Figure 1) of casing
I8, 1 provide a cap generally indicated at 40
which clamps & bellows bottom 41 in position

-against a shoulder 42 formed in valve casing 10.

The skirt 36¢ of bellows guard 36 depends down-
wardly to guard a bellows 43 secured at its top
and bottom respectively to bellows top 39 and
bellows bottom 4. Cap 40 is provided with g
threaded bore 40a which threadably receives a
screw 44, Screw 44 extends into a chamber 40
of cap 40 and supports therein a spring guide 45.
Spring guide 45 has a collar 45q which, with bel-
lows top 39, comprises the end supports for a gate
opening spring 46.. The tension of spring 46 may
be readily adjustéd by the vertical displacement
of screw 44 which may be locked in any desired”
position by means of a lock nut 47. Preferably,
opening spring 46 is stronger than closing spring
34 and normally tends to hold gate 41 in an open

" position,

Preferably the space within bellows guard 36
and around bellows 43 is in communication with
low pressure chamber {4 by way of a channel 60
(Figures 1 and 2) formed in casing 0. Thus
lower bellows 43 and upper bellows 33 are always
subject to the same pressure which further as-
sures balanced operation. The interior of bellows
43 is in communication with atmospheric pres-~
sure by way of a channel 61 (Figures 1 and 3)
formed in cap 48 and this channel prevents the
formation of a condition of partial vacuum or
compression within bellows 43 upon the upward
or downward movement of valve 21.

It may now be seen that the Iower ‘part of valve
assembly 15 is likewise a unit comprised of T nut
35, bellows guard 36, bellows top 39, screw 38,
bellows bottom &1, cap 40, spring 46 and bellows
43 the elements of which, as in the case of the
top unit, may be assembled separately from the
rest of the valve and installed with great facility
as a unit, Preferably the lower unit is first in-
stalled whereupon the upper unit is secured to
the Jower by means of screwing screw portion 24
of gate 21 into T nut 35, :

From the above it may now be seen that gate
21 (Figure 1) is always urged toward a closed
position by closing spring 34. Thus the closing of

-the valve is accomplished by spring 34 and the

closing occurs when the pressure in low pressure
chamber {4 acting to collapse bellows 43 is suffi-
clent to overcome the pressure of spring 46 and
the atmospheric pressure within bellows 43, Ac-
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cordingly, if the pressure increases beyond the
desired point in low pressure chamber 14, bellows
43 collapses and assists closing spring 34 in over-
coming the bias of opening spring 46, in narrow-
ing the passage between bevels {8a and 2ib to
close off the pressure of high pressure steam or
the like.  Conversely, a decrease in pressure in
low pressure chamber |4 decreases the pressure
about lower bellows 43 thus permitting the ten-
sion in opening spring 48 to compress closing
spring 34, gate 21 accordingly being open to per-
mit & freer flow of high pressure steam to build
up the low pressure to the desired value.

In operation high pressure steam or the like

enters high pressure chamber. 13 in casing 10 by
way of inlet 11. From high pressure chamber 13
the steam or the like enters low pressure cham-
ber i4 by way of bore 18 past gate 21. If the low
pressure in chamber 14 is at the desired value,
the position of gate 21 does not change. Assum-
ing, however, that the pressure of the high pres-
sure steam increases, the pressure in low pres-
sure chamber 14 tends to increase slightly., Upon
such increase, however, an increase in pressure
about lower bellows 43 immediately results be-
cause the pressure thereabout is always that. of
the low pressure chamber because of the commu-
nication provided by way of channel 60. Accord-
ingly, this increased pressure destroys the equi-
librium of the opening and closing forces and
collapses bellows 43 slightly against the opening
tendency of spring 46 and partially closes gate
2i. Upon such closing the pressure on the low
pressure side rapidly falls to the desired value.
However, if it falls below the desired value, then
the pressure about lower bellows 43 decreases to
permit the tension of opening spring 46 to over-
come partially the tension of closing spring 34,
the result being that gate 21 opens slightly to
permit freer passage of high pressure steam or
the like. Hence the valve is immediately respon-
sive to the slightest variations in pressure on the
low pressure side.

From the above it may be seen that the pres-
sure on the top and bottom of gate 21 is always
constant in that both sides of the gate are sub-
jected to the existing pressure on the low pressure
side only, and this because the area of the top
of gate 21 within bellows 33 is substantially the
same as the area of the bottom of gate 21 which
lies in the low pressure chamber. The top and
bottom of gate 21 are, therefore, subjected to the
same pressure and the particular value of the
outlet pressure has no effect on the closing of the
valve except as it operates on lower bellows -36.
Also as the top of gate 21 is sealed from high
pressure chamber 13 by bellows 33, the high pres-
sure has no effect on the opening or closing of
the valve. Accordingly, any increase in pressure
on the high pressure side does not act directly
on the operating parts of the valve, i. ., the valve
is always in a condition of balance to efficiently
accommodate wide variations in inlet pressure.
It will further be seen that inasmuch as gate 21
is rarely completely closed there is no possibility
of dirt particles or the like lodging between the
valve seats to affect the operation of the valve.
Furthermore, bellows 33 and 43 are effectively
guarded against the direct impact of high pres-
sure steam and hence are not subject to the dele-
terious effects thereof nor to the effects of any

. eorroding agents which might be carried by the

76

steam. It will also be apparent that the presence
of an excess of water in the steam has no effect
upon the operation of the valve in vhat there is

2,154,901 | . 8

no space in which such water could be trapped

to interfere with the accurate operation of any

of the parts.
Accordingly, it may be seen that I have pro-

"duced a valve in which the several objects here-

inbefore mentioned, in addition to many others,
are accomplished in a thoroughly practical and
efficient manner.

As msany possible embodiments may be made

-of the above invention and as many changes

might be made in the embodiment above set
forth, 1t is to be understood that all matter here-
inbefore set forth, or shown in the accompanying

drawing, is to be interpreted as illustrative and -

not in a limiting sense.

We claim:

1, In regulating valve construction, in combi-
nation, means forming a casing having high
pressure and low pressure sides, means forming
a valve seat in said casing between said sides, &
gate member registering with said seat to con-
trol the flow of fluid from said high pressure side
to said low pressure side, 8 member. secured to
said casing and said gate member and hermeti-
cally sealing said gate member from said high
pressure side, sald gate member having a pas-
sage connecting the interior of said member with
said low pressure side whereby both sides of said
gate member are subjected to substantially equal
pressures, spring means connected to said gate

_ member for regulating its position with respect

to said seat, and means for preventing moisture
from colleeting in the bottom of said casing.

2. In regulating valve construction, in combi~-
nation, means forming a casing having high pres-
sur® and low pressure sides, means forming a
valve seat in said casing between said sides, a
regulating valve disc cooperating with said valve
seat to control the flow of fluid from said high
pressure side to said low pressure side, a spring
for closing said valve disc, a spring for opening
sald valve disc, means imperviously connected to
said casing for isolating said disc from said high
pressure side whereby both sides of said valve
disc are subjectefd to substantially equal pres-
sures, ’and a guard member encasing said last-
mentioned means to segregate fluid in said cas-
ing therefrom.

3. In regulating valve construction, in combi-
nation, means forming a casing having high pres-
sure and low pressure sides, means forming &
port having a valve seat in said casing between
said sides, a single seated valve in said port in
registry with said seat to control the flow of fluid
from said high pressure side to said low pressure
side, a member connected to said valve and said
casing and isolating said valve from said high
pressure side, said valve having a passage con-
necting the interior of said member with said
low pressure side whereby both sides of said valve
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are subjected to substantially equal pressures,

spring means connected to said valve for regulat-
ing its position with respect {o said seat, pressure
responsive means connected to said valve and
adapted to supplement the action of said spring

means, and guard means for said member and

said pressure responsive means for segregation
thereof from fluid within said casing.

4, In regulating valve construction, in combi-
nation, means forming a casing having a high
pressure and a low pressure side, means forming
a port having a valve seat in said casing between
said sides, a single-seated valve in said port in
registry with said seat to .control the flow of lig-
uid from said high pressure side to said low pres-
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sure side, a member connected to said valve and
sald casing and isolating said valve from said
high pressure side, said valve having a passage
connecting the interior of said member with said
low pressure side whereby both sides of said valve

are subjected to substantially equal pressures, .

closing spring connected to said valve, an opening
spring connected to the opposite side of sald
valve, means for changing at will the tension of
said closing spring, means for changing at will

the tension of said opening spring, and separate

guard means for each of said springs to segre-
gate them from the fluid within the casing.

5. In regulating valve construction, in combi-
nation, means forming a casing having a high

2,154,901

pressure and a low pressure chamber therein, a
valve in said casing between sald chambers and
operable to decrease or increase the flow of a
fluid from said high pressure chamber to said
low pressure chamber, a spring for closing said.
valve, & spring for opening said valve, a bellows
connected to said casing and to one side of sald
valve and enclosing one of said springs, a second
bellows connected to said casing and to the other
side of said valve and enclosing the other of said
springs, and guard means disposed about.each
of said bellowys to prevent direct imptngement of
sald fluild thereagainst.

GEORGE E. HULSE.

JOHN RUMPPF.



