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To all whom it MY CONCETN

Be it known that I, Harry J. RicHTER,

a citizen of the United States, residing at
707 Greenwood Ave., Wilmette, in the
county of Cook and State of Illinois, have
invented a new and useful Improvement in
Regulating Valves, of which the following
is a specification. - .

This invention relates to improvements
in regulating valves and more especially to
that type of regulating valves known -as
pressure regulating valves or reducing
valves which are designed to be placed in a
steam line for the purpose of constantly
delivering steam at a predetermined pres-
sure regardless of variations in the initial
pressure or volume of discharge. Although

‘the valve is described and referred to in con-

nection with its nuse in a steam line, it is ob-
vious, that, without detracting from the
spirit of this invention, the valve may be
used with any other fluid. :

One of the features of my invention is to
provide a regulating valve of the type re-
ferred to above, which will be positive, ac-
curate, and quick in operation, and which
will not pulsate or chatter even though the

" steam demand be very slight or intermit-
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tent, -

The features referred to above, and oth-
ers, will appear more fully as I proceed with
my specification. »

In the accompanying drawing there is
shown a vertical cross sectional view of a
valve embodying the features of my inven-
tion. ’ '

As shown in said drawing, 1 indicates the
opening into the valve which is connected

* to the boiler or other source of supply of
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steam. The course of travel of steam into
the valve is indicated by the arrow. The

. ‘main passage 1 into the valve passes below
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- low the valve disk 6 an
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the obliquely arranged diaphragm 2, thence
upwardly through the circular opening 3 in
the diaphragm' 2, thence outwardly from
the valve on the service side, through the
passage 4 to which is attached the deliv-

ery pipe 5.

The opening 3 in the diaphragm 2 is con-

trolled by a vertically movable valve disk 6
mounted on the stem 7, and provided with a
radial flange 8 adapted to rest on a seat 9
at the edge of the opening 8. Arranged be-
| surrounding the
lower end of the stem 7 is a spiral spring 12

_ tending to raise the valve disk and old the

flange 8 in engagement with the seat 9. The
lower end of the stem 7 is guided in a hole
18 provided in the upwardly projecting boss
15. - The upper end of the valve stem 7 has
mounted upon it a piston 16 adapted to op-
erate in a cylinder 18. Comntunication be-
tween the passage 1 and the space 20 in the
cylinder 18 above the piston 16 is afforded
by means of the port 21 leading from the
passage 1 to the opening 22, and the port
23 leading from the opening 22 to the space
20. The opening 22 is controlled by an aux-
iliary valve comprising the valve disk 25
mounted on the vertically slidable stem 26.
The valve disk 25 rests on a spiral spring
30 tending to hold the disk up to close the
opening 22, The valve stem 36 is slidably
mounted in a suitable bushing 81. The up-
per end of the valve stem 26 bears against
a metal diaphragm 32 which is adapted to
be pressed down by the spiral- spring 33
which in turn is adapted to be adjusted by
means of the adjusting screw 34. A small
pipe 385 is adapted to admit steam from the
delivery pipe 5 into the port 86 which leads
to the space 87 below the diaphragm,32.

In operation, the valve is controlled by

the reduced pressure on the service side com--

municating through the pipe 35 to the un-
der side of the diaphragm 32 which is bal-
anced by the spring 33 which can be adjust-
ed by the screw 35 for any pressure that
may be desired on the outlet or service side
of the valve. The small auxiliary valve disk
95 controlling the opening 22 is held in con-
tact with the diaphragm 32 by means of
the spring 30 and opens or closes with
changes in the pressure of the steam 1n
the pipe 5 on the service side of the valve.
When the opening 22 is opened, the initial
pressure from the boiler side of the valve
is admitted into the space 20 above the pis-
ton 16 by means of the ports 21 and 23 and
opening 22, to force the 1I;isix')n 16 down and
open the main valve disk 6, thus admitting
steam - throughi the main

valve to the service side. Pressure on the
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assage of the

piston 16 will lower the same because the -

ares of the valve disk 6 is only about one-
half that of the piston 16.

When the pressure in the system or serv-
ice side has reached a point deterrguned_by
the sprin%l 33, the diaphragm 32 is forced
upward thus sllowing the suxiliary valve
95 to close, shutting off steam to-the space
20 above the piston 16, thus permitting the
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~ main valve disk 6 to be seated by the initial
pressure. Any pressure left on top of pis-
ton 16 exhausts around the same and passes
off into the system. The spring 12 below
5 ‘the valve disk 6 takes the weight of the pis-
ton 16 and valve disk, and operates to close

* the valve when the steam is off.
It is obvious, that in cases where the de-
mand for steam is slight, so that only a small

10 quantity passes through the opening 3, and -

in other cases where the opening 3 is re-
quired to be opened but a small amount, or
rapidly opened and closed, that there is a
likelihood of the valve disk 6 pulsating, vi-
15 brating or chattering against the seat 9. In

: order to prevent such vibrating, pulsating
and chattering, I form the valve disk 6
with ‘a hemispherical part or closure exten-

- sion 40 on its upper surface projecting up-
20 wardly through the opening 3. The diam-
eter of such closure extension at ifs lower
edge is substantially the same as the diam-
- eter of the opening 3. It will be noted, that
because of the extension 40 on the valve disk
25 6, that the extent to which the opening 3
will be opened by downward travel of the
disk 6 will not be in direct proportion to
“the distance of such travel; but that the
- first part of the downward movement of
80 such disk 6 will;serve to open the opening
8 but a small amount, and further movement
will o&)e'n it more rapidly. Im other words

in order fo open the opening 8, a sma
amount at ﬂp.rgt, consideml}lie downward
35 movement of the valve disk 6 is required.
‘ During the downward travel of the disk 6,

. however, as the extension 40 is drawn out b

of the opening 8, such -opening will be
opened more and more rapidly. The pur-

40 pose of this construction of the valve disk
6 with the extension part 40, is thus to re-
quire considerable movement of the disk 6

at the start in order to give a small opening,
,x#_‘,‘}}eoa.use of this construction, therefore,
45 “where the demand for steam is slight so
that only a small quantity passes through

~ the og:nmg 3, the valve disk 6 will heverthe-
less be a considerable distance beloy the
seat 9 so that there is no possibility of its

- 80 chattering or vibrating or ulsating against
. such seat. Also, in cases w%er&the demand
- for steam is-'sgﬁilt and intermittent, causing
successive small openings, each such open-

Ing will require

55 downwardly a considerable distance from

.. the seat 9, thus ;irevent' any chattering
" on the seat. Although I have shown the
. extension 40 on the valve disk 6 as being
it is

- Substantially hemispherical in sha

. 0 obyious, that without detracting fgg’m the
~.'spirit of this invention, it may have any
“ono of & great variety of shapes. For ex-
ample, it may be ellipsoidal. - In

_ neral,
-~ . it may be said, that the disk 6 mustﬁ pro-
- 9 vided with an extension of any suifable

a movement of the disk 8-
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shape, projecting through the opening 3 so
that considerable downward movement of
the disk will be required &t the start to open
such os)ening a small distance.

While I have shown and described certain
embodiments of my invention, it is to be
understood that it is capable of many modi-
fications. - Changes therefore in the con-
struction and arrangement may be made
without departing from the spirit and scope 75
of the invention as disclosed in the appended
claims, in which it is my intention to claim
all novelty inherent in my invention as
broadly as possible in view of the prior art.

What I claim as new, and desire to secure
by Letters Patent is: :

1. A regulating valve comprising, in com-
bination, a valve casing having inlet and out- .
let chambers and an opening connecting said
chambers, a valve seat about said opening,
a valve disk coacting with said seat, a pro-
jection carried by said disk extending into
said opening and substantially filling the
same when the valve is closed, said disk so
shaped as to require a substantial movement
of the valve to allow small quantities of
fluid to pass and to increase the effective
opening by a rapidly increasing ratio as the
valve is opened further, a valve stem on the
valve disk, a piston on the valve stem adapt-
ed to operate in a cylinder, a passage leading
from the inlet chamber to one end of said
cylinder, and a valve in said passage con-
trolled by pressure on the service side of the
regulating valve.

2. A regulating valve comprising, in com-
ination, a valve casing having inlet and
outlet chambers and an opening connecting
said chambers, a valve seat about said open-
ing, a valve disk coacting with said seat, 8
projection carried by said disk extending
Into said ogening and substantially ﬁ]ling
the same when the valve is closed, said dis
so shaped as to require a substantial move-
ment of the valve to allow small quantities 110
of fluid to pass and to increase the effective
opening hy a rapidly increasing ratio as the
valve is opened further, a valve stem on the
valve disk, a piston on the valve stem adapt-
ed to operate in a cylinder, a passage lead-
ing from the inlet chamber to ‘one end of
sald cylinder, a valve in said gassage, 8
valve stem on said valve, and & diaphr
adapted. to move said valve stem, said dia-
phragm adapted to be moved by pressure on
the service side of the reFulating valve.

. 8. In a regulating valve, a supply open-
Ing on one side, a service opening on the
other side, a main passage through the -
valve connecting saig openings, a valve
controlled opening in sais passage, a seat,
sirrounding said opening, a valve regulat-
ing said opening, said valve comprising a
valve disk with its periphery adapted to seat
on the seat surrounding said opening and 1%
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having a closure extension projecting:

through the opening inside of and free from
the surrounding seat and substantially clos-
ing said opening when the periphery of the
valve disk is seated, said extension bein

relatively wide where it is joined to the dis

and narrow towards its other end, whereby
substantial movement of the valve is re-
quired to allow small quantities of fluid to
pass and further movement opens the open-
ing in increasing ratio, said valve disk also

being provided with a valve stem, a piston

on the valve stem adapted to operate in a
cﬂlinder,' a passage leading from the inlet
chamber to one end of said cylinder, and a
velve in said passage controlled by pressurs
on the service side of the regulating valve.

4. In a regulating valve, a supply opening
on one side, a service opening on the other
side, & main passage through the valve con-
necting said openings, a valve controlled
opening in said passage, & seat surrounding

said opening, a valve regulating said open-

ing, seid valve comprising a valve disk with

its periphery adapted to seat on the seat sur-

rounding said opening and having a closure
extension projecting through the opening in-
side of and free from the surrounding seat
and substantially closing said opening when

the periphery of the valve disk is seated,

said extension being  substantially hemi-
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spherical in shape, whereby substantial .

movement of the valve is required to allow

"small quantities of fluid to pass and further

movement opens the opening in increa,sing
ratio, said valve disk also being provide

with & valve stem, a piston on the valve stem
adapted to operate in a cylinder, a passage
leading from the inlet chamber to one end
of said eylinder, and a valve in said passage
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controlled by pressure on the service side of

the regulating valve.

In testimony whereof, I have hereunto set
my hand and seal this 12th day of August,
A, D, 1920. o
HARRY J. RICHTER. [n.a.]



