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' CO., OF ANDERSON, INDIANA, A CORPORATION OF INDIANA

PRESSURE REGULATOR

Application filed February 12, 1982, Serial No. 592,569,

My invention relates to pressure regu-
lators and particularly to such regulators re-
quired for maintaining a uniform pressure
In service pipes supplying gas theretbrough

-8 1rrespective of changes in pressure at the in-
let port of such regulators. S

It 1s an object of my invention to provide

a pressure regulator which will be automatic

- 1n 1ts action and will also be very sensitive
10 to changes in pressure, increased pressure on
the inlet side of the main valve tending to
open the latter to permit increased flow of
fluid, which results by increased pressure on

- the outlet side of the valve, In again raising
15 the valve accordingly and thereby effecting
uniformity in flow of the current. It is my
purpose also to provide 1n such automatic
pressure regulator a manually operated bar

- to mark the limit to which the valve may
20 open. | - | |
central vertical section of the device taken
i the plane of the longitudinal axis of the
~ mains, certain parts being shown in elevation.
25 In the present embodiment of my inven-
tion as illustrated I have provided a valve
casing 5 having an inlet connection 6 and an

outlet connection 7 which communicate

~ through a port 8 having a valve seat 9, such
30 port being formed through the transverse
partition wall 10 in the chamber of said cas-
ing. A port 11 having a reduced upper end
or extension 12 is provided in the casing 5

on the outlet side of the valve, extending up-

30 wardly into the bottom section 13 of the dia-
phragm casing 14, and the latter is provided
with a top section 15, the two sections clamp-
ing between them the peripheral edge of the
diaphragm 16. ' - -

0 The valve used in the present structure
comprises a frusto-conical male member 17

acdapted to engage the said valve seat 9 and

1s suitably secured upon the stem 18.. The
lower end 19 of said stem 1s slotted at 20
to permit turning the same by a screw driver
or other suitable tool which can be inserted
through an opening 21 in the bottom of cas-
g H such opening being normally closed by
_ the threaded plug 22 detachably secured
s therein. o

pr
1l

The accompanying drawing illustrates 2

The upper ehd'.of the stem 18_"islr-educed and
screw threaded at 23 for engaging the

threaded socket 24 in a clamping and guiding

member 25 which at its bottom has clamped
between it and a washer 26 on the stem 18, 55
a diaphragm 27, and at its upper end clamps

between it and a convex surface 28 of a cup-

shaped plate 29, a flexible diaphragm 16. A
screw 31 passes through the plate 29 and into
the upper end of the socket 24 securing the 60
two clamping members 25 and 29 together.
The valve is normally urged downwardly by
weight of supporting parts. . =
The upper section 15 of the diaphragm cas-
ing 14 is provided with an integral upward- 65
ly extending sleeve 32 having its upper por-
tion internally threaded to receive adjust-

ably therein a threaded screw 33 whose lower

end normally within the sleeve or housing
32 has a reduced extension 84. The normal 70

tendency of the valve member 17 to open by

downward movement is supplemented by a
coil spring 35 interposed between the head
of the screw 31 above the plate 29, and the
extension 34 of the screw 83. Section 15 ig 75
also provided with a vent opening 36 as
shown. A protecting cover 87 is also pro-
vided which is internally threaded to pro-
vide detachable connection on the housing
32, and has apertured ear lock provision for 80

“recelving the usual lock to avoid unauthorized
‘tampering with the adjustment of the screw

88, such apertured ear being designated 55.
~ The detachable plug 22 has an annular
flange 38 having a gasket 89 engaging the 85
outer edge of the sleeve about the opening
21 1n the casing 5. Below the flange the plug
is externally threaded at 40 upon a some-

what reduced lower extension 41 which is
centrally apertured at 42 to receive from
below an actuating stem 43 having a manual
wheel 44, there being provided the conven-
tional apertured cap 45 threaded at 46, on

the extension 41 with the usual packing gland
mechanism 47, as will be understood. Above 92

the part 41 the plug 22 is centrally socketed at
43 to receive for axial movement therein an
elongated actuating plunger member 49 hav-

ing a cylindrical external outline, but whose

90

interior chamber comprises spaced end sock- 109
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. rocking movement of the part 49 by 1its par-

tition 53 on such enlargement; and the depth
&9 length of the enlargement 54 to provide a
‘space 61 between the shoulder 58 and the
S permit longitudinal movement
of the plunger 49 relative to the stem 43. Ad-
justment of the latter part relative to the plug

9 92 affords the positive limit above referred

neath the diaphragm 16 tending to raise the
latter and move the member 17 to close the

closure 57 to

> -

ets 50 and 51 the former usually being the

longer and having its end edges 52 positioned
in the longitudinal path of movement of the
valve member 17, whereby axial adjustment
of the plunger 49 will either limit the open-
ing movement of the valve 17, or if desired,
may be actuated to positively close the latter.

The sockets 50 and 51 of the member 49
are spaced by a transverse partition 53 which

serves the purpose of rendering the plunger
member sufficiently rigid, and also the fur-

ther purpose of receiving the force length-
wise thereagainst of an enlarged portion 54
mounted integrally upon the reduced por-
tion 56 of the stem 43, when the latter is
forced inwardly by rotation of the wheel 44.

The lower socket 51 of the plunger 1s limit-

ed at the end opposite the partition 53, by a
centrally apertured closure 57 which is 1n-
tegral with the plunger and serves to receive
therein such reduced portion 56, the en-
largement 54 thereby forming a shoulder 53

which, upon downward movement of the

stem, engages the closure 57 and withdraws
the plunger 49 as the threaded stem 43 1is ad-

justed. The upper end of the main portion

of the stem 43 is threaded at 59 for engage-
ment of the threaded aperture 42 of the plug

- In operation, the gas or other fluid passes
into ‘the casing 5 through the connection 6

and thence through the main valve port 8,
the port 11 serving by the outlet pressure mn
said case to oppose the downward movement
of the diaphragm 16 and valve. When how-
-ever, pressure on the delivery side builds up,

the created back pressure exerts a force be-

valve until such outlet pressure drops, the

latter effect again permitting lowering of
the diaphragm and restore the normal rela-
tive position of the
-construction of the parts 17 and 49, with the
improved connection of the plunger and ac-
tuating stem having the enlargement 54 po-

parts 9 and 17. The

sitioned loosely in the socket 51, 1s espe-

cially useful in providing an eftective lost
motion between parts 17 and 52, to positive-
1y limit the extent of opening the valve 17,
to” positively withdraw the plunger 1f de-
‘sired, or to positively close the valve and
‘wholly shut off flow of the fluid through the

latter. o : o
The said enlargement 54 is provided with
an upper convex surface 60 to permit a slight

of the socket 51 is sufficiently greater than the

1,807,517

to, of the valve member 17 and yet permits

movement of such member between the edges

52 and the valve seat 9, as will be understood.
Having thus described my invention, I

claim: |

1. A pressure regulator comprising a valve

casing having opposite inlet and outlet open-

ings and an internally threaded bottom open-
1ng, a downwardly opening valve for control-

ling the flow of fluid from inlet to outlet, a
valve stem upon which said valve 1s mounted

‘intermediate the ends of the stem, means con-

nected with the upper end of the stem for urg-

“1ng said valve normally to open position, and

a threaded and centrally apertured plug for

detachable mounting in the said bottom open-
ing, and a manually actuated stem adjustably

75

80

mounted in the said plug aperture and hav-

ing loose connection means carried on its In-

ner end positioned in the path of movement:

of said valve, for limiting the downward
movement of said valve. R

2. A pressure regulator comprising a valve
casing having opposite inlet and outlet open-

ings and an internally threaded bottom open- ¢

ing, a downwardly opening valve for control-
ling the flow of fluid from inlet to outlet, a
valve stem upon which said valve 15 mounted
intermediate the ends of the stem, means con-

nected with the upper end of the stem for:¥

urging said valve normally to open position,
and a threaded and centrally apertured plug

for detachable mounting in the said bottom

opening, and a manually actuated stem ad-
justably mounted by threaded engagement in
said plug aperture and having in the path of

85

95

100

movement of said valve, loose connection

means carried on the inner end of the stem
for limiting the downward movement of said
valve, and comprising an elongated plunger

member having a socket in its upper end for
recelving the lower end of said valve stem to

guide said valve in position above the plung-
er. . . - R
3. A pressure regulator comprising a valve

casing having opposite inlet and outlet open-
1ngs and an internally threaded bottom open-
ing, a downwardly opening valve Tor controi-
ling the flow of fluid from inlet to outlet, a
valve stem upon which said valve 1s mounted
‘intermediate the ends of the stem, outlet pres-
sure responsive means mounted on said cas-

ing and having connections with the upper
end of the stem for urging said valve normal-
ly to closed position, and a threaded and cen-
trally apertured plug for detachable mount-
ing 1n the said bottom opening, a manually
actuated stem having a threaded portion for

‘adjustable mounting in said plug aperture,
and limiting means loosely connected on the
inner end of said actuating stem positioned

in the path of movement of said valve, for
limiting the downward movement of said

valve, and ‘means for normally opening the

valve.
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4. A pressure regulator COMPIISING 4 Cas-
1ng, a diaphragm mounted in sald casing, a
palr of clamping plates mounted one on each
side of said diaphragm, the lower plate oper-
ating in an opening in the casing, a valve cas-
Ing connected to said regulator casm , & dia-
phl agm clamped between said valve and reg-
ulator casing, a valve stem threaded into said
lower plate and having clamping means be-
tween which and the said lower plate the
second mentioned diaphragm is clamped, a
downwardly opening valve mounted on said
stem 1ntermediate its ends, the valve casing
having an opening in alignment with the low-
er end of the valve stem and of a diameter
oreater than the downwardly opening valve,

-3 threaded and centrally apertured plug for

20

25

o0

40

45

2{)

¢

detachable mounting in said bottom opening,
a manually actuated stem adjustably mount-

ed in said plug aperture and having an en-

largement on its upper end directed toward
said valve, and limiting means for the axial

mmfement of the valve and its stem compris-.

ing a plunger member having end sockets
sp%ced by a cross partition, the upper socket
recelving therein the lower end of said valve
stem, and the lower socket recelving there-
in the said enlargement, the said plunﬂ'er
member being 0'mded in movement axially of
the valve stem and ; 1 the path of said valve,

whereby manual actuation of said stem in sald

plug will adjust said plunger toward and
from said valve to limit its opening move-
ment.

5. A pressure regulator comprising amlve
casing having opposite inlet and outlet open-
1NQS and an Internally threaded opening, a
ﬂownwardlv opening valve for controlling
the flow of fluid from inlet to outlet, a valve
stem upon which said valve is mounted inter-
mediate the ends of said stem, means con-
nected with the upper end of the stem for
urging sald valve normally downwardly to
open -.0051‘51011 outlet pressure responsive
means connected with sald stem for oppos-
1ing sald normal open tendency of said valve,
2 threaded and centrally apertured plug for
detachable mounting in the said bottom open-
ing, a manually operaUe stem adjustably
mounted in said plug aperture, and means
carried on the inner end of said stem mount-
ed 1n the plug for limiting the downward
movement ot said valve to open the latter,
said limiting means comprising an elongated
plunger member having an upper socket to
receive therein the lower end of said valve
stem. and positioned in the path of movement
of said valve stem and valve, and having a
socket in its lower end to receive therein the
upper end of said manually overable stem,
the plunger and said last named stem hav-
ing a loose connection to permit relative
downward movement of said plunﬂ‘er toward

sald plug while the plug stem is fixed in posi-
tive adjusted position.

| 0“!}"“}"111

6. A pressure regulator comprlsmg a Valve

casing having opposﬂze inlet and outlet open-

INGS and an mtemally threaded bottom open-
ng, a downwardly opening valve for con-
trolling the flow of fluid from inlet to outlet,

a VaWe stem upon which said valve is mount—

ed intermediate the ends of the stem, means
connected with the upper end of the stem

70

for urging said valve normally to open po-

sition. a threaded and centrally apertured
plug for mounting in said bottom opening

a manually actuated stem adjustably mount-
ed 1n said plug aperture and directed toward
said valve, limiting means for the vertical

movement of the valve and its stem compris-
ing a hollow plunger member having open
“ends and an intermediate cross parmtmn the

plunger ends recelving therein the valve stem

and said actuating stem respectively, where-

by sard plunger is gmlded in the path of said
valve and limits the lat‘ter 1 1ts openmﬂ'
movement.

7. A pressure regulator comprising a valve
casing having 0p13051te inlet and outlet open-
INgs and an in ternally threaded bottom open-
1?1;_1. a downwardly opemn{r valve for con-
trolling the flow of fluid from 1nlet to outlet,

9 vaive stem upon which said valve 1s mount- |

ed spaced from the lower end of the stem,
otttlef pressure responsive means having con-
nection with said valve stem for normally
closing said valve, and a centrally apertured
plug Tor detachable mounting in said bottom
an actuating stem adjustably
mounted in sald plug abel'ture and loose con-
nection limiting means p031t10ned_ 1In . the

ath of movement of said valve, comprisine
P ; g

an elongated and hollow plunger having an
intermediate cross partition and open ends,
the valve stem being seated in said upper end
and the actuating stem in the lower end,
whereby said a ematmﬂ* stem may loosely con-
trol the position of said. valve in 1ts opening.

In witness whereof, I have hereunto set my
hand at Anderson, Indmna this 25th day of

Ja’mary, 1932, _
RALPH C. I—IUGHES.
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