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UNITED STATES PATENT

JOHN ROWLAND BROWN, OF MANSFIELD, OHIO, ASSIGNOR TO OHIO BRASS COMPANY,
OF MANSFIELD, OHIO, A CORPORATION OF NEW JERSEY. '
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—— e e — ——

59,7 08.

Speecification of Letters Patent.

Patented May 31, 1910.

Application filed November 20, 1909. Serial No. 529,031.

To all 'ephbm 1t may concern: .
Be 1t known that I, Jomx Rowranp

’BROW'N, a citizen of the United States, re-
siding at Mansfield, in the county of Rich-.

land and State of Ohio, have invented cer-
tain new and useful Improvements 1in Pres-
sure-Regulators, of which the following 1s a
specification. " <
- This invention relates to improvements in

pressure regulators, and more particularly |

to fluid pressure reducing valves for reduc-
ing high pressure of fluid to low pressure for
various purposes and uses, and one of the
objects of the invention is to provide im-
proved means for automatically controlling
the operation of the main valve to regulate
the pressure on the service side and for pre-

venting the valve from opening when the

pressure 1s first turned on to the valve.

A further object is to provide improved
means for sustaining or causing the valve to
float, when in service, thereby preventing
the valve from opening and closing at inter-
vals, the opening of the valve varying to
meet the demands on the service side of the
valve. | | |

A further object 1s to provide an 1improved
device of this character in which 1s employed
a main valve and a valve for automatically
controlling the operation of the main valve,
and 1mproved means whereby either of the
valves may be removed independently of
each other.,

A further object 1s to provide an improved
device of this character embodying a main
valve and a valve for controlling the main
valve, a regulating mechanism for the con-
trolling valve, and improved means whereby
the regulating mechanism of the controlling
valve may be readily removed without shut-
ting off the supply of fluid. |

A further object 1s to provide an 1mproved

device of this character which will be stmple
in construction and effective and eflicient in

operation. - |
To the. attainment of these ends and the

accomphishment of other and wuseful ob-

jects as will appear, the invention consists

11 the features of novelty in the construc-

tion, combination and arrangement of the
several parts hereinafter more fully de-
scribed and claimed and shown in the ac-
companying drawings illustrating the em-
bodiment of the invention, in which—

—

—

Figure 1 is a longitudinal sectional view
of an improved device of this character con-
structed in accordance with the principles of
this 1nvention; Ifig. 2 is a sectional view
taken on line 2—2 of Fig. 1, with some of
the parts in elevation; Fig. 8 is a view simi-
lar to Fig. 1, of another form of valve with
parts broken away; Fig. 4 1s a view similar
to Fig. 3, of still another form of valve

mechanism.

Referring more particul&rly to the draw-
ings and 1n the exemplification of the inven--

tion shown in Figs. 1 and 2, the numeral 10
designates generally a valve casing or hous-
ing provided with an inlet opening 11 for
the Su}{i)ply of fluid or initial pressure, and
an outlet opening 12 arranged on the service
side of the valve. The housing 10 1s pro-
vided with a partition 13 dividing the same
into the usual chambers 14, 15, and this pazx-
tition 1s provided with an opening 16 form-
Ing
chambers 14 and 15.
provided for controlling the opening 16 and
thig valve 1s provided with guide wings 18
enterig the port or passage 16 and a stem
19 which projects above the valve and the
main housing 10 of the valve.

The valve housing 10 i1s provided with a
threaded aperture 20 preferably extending
through the top thereof, and a member 21 1s
provided-with a reduced threaded extremity
22 having peripheral screw threads adapted
to engage the threads in' the aperture or

~opening 20 when the extremity of the mem-

ber 21 1s projected thereinto for securing the
member 21 to the valve housing. This mem-
ber 21 1s provided with a portion 23 having
a diameter somewhat larger than the diame-
ter of the portion 21 and is recessed or hol-

lowed out to form an upwardly opening.

chamber 24. The member 21 is provided with
an opening 25 extending therethrough which
has communication with the chamber 14 in
the valve housing at one end, and a guide nut
or bearing 26 1s removably seated in the mem-
ber 21 adjacent the other end of the open-
ing 25. This nut or bearing 26 is provided
with an aperture 27 passing therethrough
and through which aperture the stem 19 of
the valve 17 loosely passes to form a re-
stricted fluid passage, and the stem of the
valve projects through the nut or bearing
26 and beyond the member 23. A cover or

a communicating passage between the
The main valve 17 1s.
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cap 28 having a recess or cavity 29 is pro- ]

vided for the member 21 and is of a diameter
substantially equal to the diameter of the
portion 23. This cover or cap is removably
secured In position in any desired or suitable
manner, preferably by means of fastening
devices 80 which pass therethrough and

through the portion 23. Arranged within

the compartment formed by the recessed por-
tions 24, 29 is a fluid influenced element 31,
which, in the present exemplification ot the
invention is shown as a diaphragm, and this
diaphragm is arranged to divide the com-

~ partment into the two chambers 24, 29, one
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above the other. The stem 19 of the valve
17 is connected to the diaphragm 31 1n any
desired or suitable manner, preferably by
means of a collar 32 on the lower side of the
diaphragm and a hub 33 and fastening nut
34 on the other side of the diaphragm, and
in such a manner that the stem of the valve
will project through the diaphragm and
terminate within the chamber 29 above the
diaphragm. The hub 33 1s preferably pro-
vided for the purpose of formung a support
for the diaphragm to relieve it of excessive
strain. A port or passage 35 1s provided 1n
the valve stem 19 extending longitudinally
thereof and opening through the extremity
of the stem to form a communication with
the chamber 29 above the diaphragm. The
valve stem 1s also provided with transverse
ports or passages 36 which extend through
the sides of the stem and form communica-
tions between the port or passage 35 and the
chamber 14 on the inlet or initial pressure
side of the valve. "

An elastic member 87, such as a coil
spring or the like, is provided for assisting
in seating the main valve 17, and this elastic
member 87 preferably surrounds the valve
stem with one end engaging and resting
against the valve 17 and the other extremity
engaging and resting against the adjustable
removable nut or bearing 26, which latter
may be provided with suitable key seats 38
for adjusting the same. The valve housing
10 is also provided with a chamber 39 which

~ preferably opens through. the bottom of the

housing and the housing is provided with an
enlarged portion 40 surrounding the cham-
ber and projecting therebeyond. Arranged
within the enlarged portion of the valve
housing 10 and to project into the chamber
39 is a removable controller valve seat 41
which is provided with a port or passage 42.
A controller valve 43 is arranged within the

~ port or passage 42 to control the latter and

60

65

an elastic member 432, such as a coil spring
or the like, is arranged within the chamber
39 for the purpose of seating the controller
valve 43. The valve seat 41 is provided

~ with ports or passages 44 having communi-
. cation with the port or passage 42 and also

with a chamber 45 formed in the enlarged

059,708

portion 40 of the valve housing or casing 10
and a port or passage 46 is also provided in
the valve housing or casing 10 which forms
communication between the chamber 45 and
the chamber 15 on the outlet or service side
of the partition 13 in the valve housing 10,
so that fluid may be discharged from the
chamber 89 through the ports or passages 44
into the chamber 45 and from the chamber
45 to the chamber 15, through the medium
of the port or passage 46, when the valve 43
1s unseated. | '

A tubular member 47 is provided for con-
necting the chamber 29 with the chamber 39
and this tubular member 47 is removably
secured by one extremity to the valve hous-
ing or casing 10 and has communication
with a port or passage 48 in the body por-
' tion of the casing, which passage has com-
munication with the chamber 39. The other
extremity of the tubular member 47 1s re-
movably connected to the cap or cover 23

by means of a suitable coupling designated

generally by the reference numeral 49. This
coupling is provided with a tubular member
50 which has communication with a port or
passage 51 formed in the cap or cover 23
and which port or passage has communica-
tion with the chamber 29 on the outlet side
of the diaphragm 31, so that the flurd which
enters the chamber 29 through the ports or
passages 36, 35 in the valve stem 19 may be
discharged therefrom through a port or pas-
sage 51, tubular member 50 of the coupling
49, tubular member 47, port or passage 43,
into the chamber 39 and out of the chamber
39 when the valve 43 is unseated, 1n the
manner already set forth.

The removable controller valve seat 41 1s
preferably provided with an enlarged por-
tion 52 which forms one of the walls of the
chamber 45, and a passage 53 1s formed 1n
this enlarged portion, which passage forms
communication between the chamber 45 and
a chamber 54. A controlling diaphragm 55
extends across the chamber 54 to form one
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wall thereof, which diaphragm is arranged

to be acted upon by the fluid discharged n
the chamber 54 so that the movement of the
diaphragm in one direction will be con-
trolled by the pressure of the fluid thereon.
The controlling valve 43 1s preferably pro-
vided with guide wings 56 which extend
through and beyond the removable seat so
as to engage and rest against the diaphragm
55 and within the chamber 54 so that when
the diaphragm 55 is moved in the opposite
direction or against the pressure of the fluid
. thereon, the controlling valve 43 will be un-
seated against the tension of the elastic
member 432, The fluid which enters the
chamber 54 when the controlling valve 43
is unseated, will be discharged from the
chamber 54 and into the chamber 15 in the
| valve housing 10 on the service side of:the
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a coil spring or the like, one extremity
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valve through the medium of the port 53,
chamber 45 and port or passage 46. With
this 1mproved construction it will be ap-
parent that the controlling diaphragm 55 1s
subject to the pressure on the service side of
the valve. The diaphragm 55 may be re-
movably supported and held in position 1
any desired or suitable manner, but prefer-
ably by means of a casing 57, one end of
which 1s removably seeured to the portion
40 of the valve housing or casing 10, which
portion 1s shouldered to receive the dia-
Arranged within the casing 57
15 an elastic regulating member 58, such as

which engages a hub or head 59, which lat-
ter engages and rests against the side of the
diaphragm 55 opposite to that against which
the wings 56 of the econtrolling valve 43 en-
gage. The other extremity of the elastic

member 58 has engagement with an adjust-

able member 60, which latter is controlled.

by an operating handle 61 secured to the
extremity of an adjusting screw 62, and
which latter has a bearing in a portion 63
of the casing 57, so that by the operation of

~ the member 61 the dadjusting screw 62 will

30

39

be moved 1n 1its bearing 63 to vary the ten-
sion of the elastic member 58, and conse-
quently, the pressure of the head or hub 59
on the diaphragm 55. A suitable lock nut
64 1s provided for locking or holding the
screw 62 in its adjusted position.

With this improved construction it will
be apparent that by unscrewing or detach-
ing the casing 57, the regulating spring or

~ elastic member 58 and the diaphragm 55 for

40

controlling the valve 43, may be readily re-
moved without turning or shutting off the
flnid from the valve, and this forms a con-
venient method or means whereby 1t may be
determined whether the controlling valve
fits tightly upon its seat. Access may be
had to the controlling valve 43 by removing

or unscrewing the valve seat 41, for which

purpose key seats 65 may be provided 1n the
<cat 41. DBy removing the cover or cap 28,

it will be apparent that access may be had

50

~member or sprin

59

60
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to the main fluid influenced element or dia-
phragm 381, and access may be had to the
ouide nut or bearing 26, and after detaching
the latter, the main valve 17 and the elastic
g 37 imay be readily lifted
out. In assembling the parts, there 1s no
adjustment necessary and 1t 1s only neces-
sary to have all of the
sages clean and to have the joints tight.
Referring to the form of the invention
shown in Fig. 3, the tubular member 47 1s
dispensed with, and in its place the valve
housing or casing 10 1s provided 1n its body
portion with a port or passage 65, which has
communication with a port or passage 66
in the member 21 and the enlarged portion

of |

fluenced element or diaphragm 31.

parts and the pas-

' communicatlon with a port or passage 67
' in the cap or cover 28 corresponding with

the port or passage formed by the tubular
member 50 of the coupling 49 shown 1 Fig.
1, and this port or passage 67 has communi-
cation with a port or passage 68 in the cap
or cover 28 corresponding with the port or
passage 51 of Fig. 1, and which port or pas-

sage 63 has communication with the chamber

29. In this form of the invention the perts
or passages 35, 36 in the valve stem 19 are
dispensed with and a port or passage 69 i1s
provided in the body portion of the valve
housing or casing which has communication
with the port or passage 65 and the cham-
ber 14 on the inlet or initial pressure side of
the valve and serves the same function as the
passages 35, 36 in the valve stem, to wit—
for conveying fluid into the chamber 29
above the diaphragm 31. '

In the form shown in Fig. 4, the tubular
member 47 1s retained, but the ports or pas-
sages 85, 36 in the valve stem are dispensed
with and in their place, there 1s provided a
port or passage 70 which is arranged 1n the

o
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body portion of the valve housing or casing

10 and has comniunication with the port or
passage 48 and the chamber 14 on the sup-
ply or initial pressure side of the valve and
serves as a means for conveying ftuid 1nto
the chamber 29 above the diaphragm 31
when the controlling valve 43 1s seated.

99

From the above description it 1s thought

that the operation will be clearly understood,
but. briefly stated, it is as follows; reference
being had particularly to Figs. 1 and 2,
although the operation is the same in all
forms of the invention, with the exception
of the changes above noted. The supply
or initial pressure of fluid enters the valve
housing or casing 10 through the inlet open-
ing 11 into the chamber 14 and passes into
the chamber 25 through the restricted fluid
passage formed between the valve stem and

the adjustable bushing or nut 26, into the

chamber 24 and beneath the main fluid in-
fluenced element or diaphragm 31, and at
the same time fluid will flow through the
ports 86, 85 in the valve stem 19 to the cham-

ber 29 on the opposite side of the fiwad 1n-

the pressure balanced on both sides of the
element or diaphragm 31, the fluid pressure
and the spring or elastic member 87 will hold
the main valve 17 closed. If the handle 61
should now be adjusted and a compression
put upon the elastic member or spring 58,

100

105

110

115

With

120

the diaphragm 55 will be forced upwardly

through the medium of the head or hub 59
until there is sufficient pressure on the upper

side of the diaphragm to balance the com-.

pression of the elastic member 58. When

125

the diaphragm 55 is forced upwardly, 1t

lifts the controlling valve 43 from i1ts seat

93 thereof. This port or passage 66 has | and permits fluid to flow from the chamber

139



- 42, passages 44, chamber 45, port or passage |

10

19

20

4

99 above the fluid influenced element or dia- 1

phragm 31 through the port or passage 51,
tubular member 50, tubular member 47, port
or passage48,into the chamber 389, from the
chamber 39 and through the port or passage

46 to the chamber 15 on the service side of
the valve. The area of the fluid influenced
element or diaphragm 31 is preferably ar-
ranged so as to be approximately twenty-
five to thirty times the area of the main valve
17 and with this proportion it is only neces-
sary that the pressure 1n the chamber 29
drop below that in the chamber 24 an
amount equal to one twenty-fifth (1/25) of
the difference of the pressure at the inlet
and service sides of the valve. With these
proportions the maximum difference of pres-
sure between the chambers 29, 24 need there-
fore never be in excess of eight pounds, and
generally less than five pounds, disregarding
the presence of the elastic member or ele-
ment 37, which element does not change the

" conditions to any extent.

25

30

- element or diaphragm
valve 17 from its seat and deliver flmad to.
the service side of the valve.

30

With this improved construction the fluid
influenced element or diaphragm 31 1s there-

fore not subject to any great strain due to

differences in pressure on opposite sides

thereof, but when the pressure in the cham-

ber 29 drops sufficiently, the fluid influenced
31 will lift the main

pressure, as before stated, acts upon the dia-
phragm 55 through the passage 46, chamber
45 and passage 53, and as soon as it 1s great

~ enough to overcome the tension of the elastic

40
45
50

a9

60

element or spring 58, it moves the dia-
phragm 55 so as to permit the controller valve
43 to be seated. This operation prevents

any flow of fluid from the chamber 29 and

the pressure will build up through the ports

36,35 until the main valve 17 closes. In serv-

ice the valve will not open and close at inter-

vals, but practically floats ; the opening of the

valve varying to meet the demands on the
service side of the valve, and, furthermore,
the chamber 24 with the restricted passage
through the nut prevents the valve from

immediately opening when the pressure is

first turned on to the valve and before the
pressure has had time to build up -in the

“chamber 29. It also acts as a cushion when
the valve closes. -

As above set forth, the operation of th
forms of the invention shown in Figs. 3 and
4 is identical, with the exception of the

pressure building up in the chamber 29
through the ports or passages 36, 35 1n the

valve stem. The pressure will build up 1n
these chambers from the fluid passing re-
spectively through the ports, 69, 70 1 Figs.

3-and 4 from the chamber 14 on the supply

or initial pressure side of the valve.

The service

|

!

050,708

In order that the invention might be fully
understood, the details of the foregoing em-
bodiments thereof have been thus- specific-
ally described, but

What is claimed as new 1s—
1. In a pressure regulator, a casing hav-

ing an initial pressure inlet and a service
pressure outlet, a valve seat disposed be-

tween said inlet and outlet, a valve cooperat-

ing with the seat for regulating the passage
of fluid therethrough, a fluid influenced ele-
ment with which the said valve is connected
for operation, a chamber on one side of the
sald element, a restricted passage connect-
ing said chamber with the initial pressure
side of the valve, a chamber on the other side
of said element, a passage leading from the
last said chamber to the 1nitial pressure side
of the valve, a port or passage leading from
the last said chamber to the service side of
the valve, and means for automatically con-
trolling the last said passage to regulate the
pressure on the service side of the valve.

- 9. In a pressure regulator, a casing hav-
ing an initial pressure inlet and a service

pressure outlet, a valve seat disposed be-

tween said inlet and outlet, a valve cooperat-
ing with the seat for regulating the passage
of fluid therethrough, a fluid influenced ele-
ment, with which the said valve is connected
for operation, a chamber on the opening
side of the said element, a restricted passage
connecting said chamber with the initial

pressure side of the valve, a chamber on the

clesing side of said element, a passage con-
necting the last said chamber with the initial

pressure side of the valve, a port or passage

Jeading from the last said chamber to the serv-
ice side of the valve, a second valve for con-
trolling the last said port or passage, and
means for automatically operating the last
said valve to regulate the pressure on the
service side. _'

8. In a pressure regulator, a casing hav-
ing an initial pressure inlet and a service
pressure outlet, a valve seat disposed be-
tween said inlet and outlet, a valve cooperat-

ing with the seat for regulating the passage
of fluid therethrough, a fluid influenced ele-

ment with which the said valve is connected
for operation, a chamber on the opening side
of the said element and having a restricted

passage connecting 1t with the initial pres-

sure side of the valve, a chamber on the

closing side of said element, a port or pas-

sage connecting the last said chamber with
the initial pressure side of the valve, a port
or passage ﬁ)eading from the last said cham-
ber, a second valve for controlling the last
sald passage, means for automatically oper-
ating the last said valve to regulate the pres-
sure on the service side, and means whereby
either of said valves may be removed. inde-
pendently of the other valve.
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element with which the said valve 1s con-
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4. In a pressure
ing an initial pressure inlet and a service

pressure outlet, a valve seat disposed be- |

tween said inlet and outlet, a valve cooperat-
ing with the seat for regulating the passage
of the fluid therethrough, a fluid influenced

nected for operation, a chamber on the open-
ing side of said element and having a re-
stricted passage connecting it with the 1mi-
tial pressure side of the valve, a chamber
on the closing side of said element, a port
or passage connecting the last said chamber

with the initial pressure side of the valve, |

a port or passage leading from the last said
chamber to the service side of the valve,
a valve controlling the last said passage, a

chamber having communication with the.

service side of the valve, and a fluid influ-
enced element in the last said chamber and

‘operating to control ‘the movement of the
last said valve.

5. In a pressure regulator, a casing hav-
ing ‘an initial pressure inlet and a service
pressure outlet, a valve seat disposed be-

tween said inlet and outlet, a valve cooperat-

ing with the seat for regulating the passage

of the fluid therethrough, a fluid influenced |

element with which the said valve 1s connect-
ed for operation, a chamber on the opening

“side of said element and having a restricted

passage connecting it with the initiak pres-
sure side ofthe valve, a chamber on the clos-

~ing side of said element, a port or passage

39

40

45

50

533

connecting the last said chamber with the
initial pressure side of the valve, a port or
passage leading from the last said chamber
to the service side of the valve, a valve con-
trolling the last said passage, a chamber

having communication with the service side

of the valve, means for seating and means

for unseating the last said valve to regulate
~ the pressure on the service side, and means

for automatically controlling the movements
of the last said valve. -

6. In a pressure regulator, a casing hav-
ing an initial pressure inlet and a service
pressure outlet, a valve seat disposed be-

tween said inlet and outlet, a valve cooperat-

ing with the seat for regulating the passage

of the fluid therethrough, a fluid influenced

element with which the said valve 1s con-
nected for operation, a chamber on the open-
ing side of said element and having a re-

E

stricted passage connecting 1t with the 1ni-

tial pressure side of the valve, a chamber
on the closing side of said element, a port

or passage connecting the last said chamber
~ with the initial
60

pressure side of the valve,
a port or passage leading from the last said
chamber to the service side of the valve, a

valve controlling the last said passage, a

chamber having communication -with the

 gervice side of the valve, means for seating

T

|

ond said chamber, a port or
| necting the second

regulator, a casing hav- ; and means for unseating theé last said valve

to regulate the pressure on the service side,
and a fluid influenced element in the last said
chamber for automatically controlling the
said valve seating and unseating means.

7. In a pressure regulator, a casing hav-
ing an initial pressure inlet and a service
pressure outlet, a valve seat disposed Dbe-
tween said inlet and outlet, a valve cooperat-
ing with the seat for regulating the passage
of fluid therethrough, a fluid influenced ele-
ment with which the valve is connected for
operation, a chamber on the opening side
of the element, a restricted passage connect-
ing the chamber with the inmitial pressure
side of the valve, a chamber on the closing
side of the said element and separate from
the first said chamber, a port or passage
leading from the initial pressure side of the
valve and discharging into the second said
chamber, a port or passage also having com-
munication with the second said chamber
and with the service side of the valve, and a
valve for automatically controlling the last

‘said passage to regulate the pressure on the
‘service side.

8. Tn a pressure regulator, a casing hav-
ing an initial pressure inlet and a service
pressure outlet, a valve

ing with the seat for controlling the passage
of fluid therethrough, a valve stem connect-

" ed with the valve, a fluid influenced element

with which the valve stem is connected for
operation of the valve, a chamber on the
opening side of the said element, a restrict-
ed passage connecting said chamber with the
initial pressure side of the valve, a chamber
on the closing side of the said element and
separate from the first said chamber, said
valve stem being provided with a passage
therethrough forming a communication be-
tween the initial pressure side and the sec-
| passage con-
said chamber with the
cervice side of the valve, a valve for control-
ling the last said passage, and means for
automatically operating the last said valive.

9. In a pressure regulator, a easing hav-
ing an initial pressure 1nlet and a service
pressure outlet, a valve seat disposed be-
fween said inlet and outlet, a valve cooperat-
ing with the seat for controlling the passage
of fuid therethrough, a valve stem connect-

60
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seat disposed be-
tween said inlet and outlet, a valve cooperat-

95

100

106

110

115

ed with the valve, a fluid influenced element

with which the valve stem 1s connected for
operation of the valve, a chamber on the
opening side of the said element, a restricted
passage connecting said chamber with the
initial pressure side of the valve, a chamber
on the closing side of the said element and
separate from the first said chamber, said
valve stem being provided with a passage

therethrough forming a communication be-

120
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tween the initial pressure side and the sec-
ond said chamber, a port or passage connect-
ing the second said chamber with the service

side of the valve, a valve for controlling the

last said passage, a chamber adjacent the
last said valve, said chamber having commu-

nication with the service side of the valve,

and a fluid influenced element in said cham-
ber for controlling the action of the last said
valve. . R .
10. In a pressure regulator, a casing hav-
ing an initial pressure inlet and a service
pressure outlet, a valve seat disposed Dbe-
tween sald inlet and outlet, a valve cooperat-
ing with the seat for controlling the passage
of fluid therethrough, a valve stem connect-
ed with the valve, a fluid influenced element
with which the valve stem 1s connected for
operation of the valve, a chamber on the
opening side of the said element, a restricted
passage connecting said chamber with the
initial pressure side of the valve, a chamber

on the closing side.of the said element and |

separate from the first said chamber, said
valve stem being provided with a passage
therethrough forming a communication be-
tween the 1mitial pressure side and the sec-
ond said chamber, a port or passage connect-
ing the second said chamber with the service
side of the valve, a valve for controlling the
last said passage,a chamber adjacent the last
said valve, said chamber having communica-
tion with the service side of the valve, a fluid
fuenced element 1n said chamber for con-
trolling the- last said wvalve, and means
whereby access may be had to either of the
said fluid influenced elements, without inter-
fering with the other of the said fluad 1nflu-
enced . elements, _ |

~11. In a pressure regulator, a casing hav-
ing an 1nitial pressure inlet and a service
pressure outlet, a valve seat disposed be-
tween sald 1nlet and outlet, a valve codper-
ating with said seat for controlling the pas-
sage of the fluid therethrough, a fluid infiu-

- enced element with which the said valve 1s

connected for operation, a chamber on the

- opening side of the said element, a restricted

00

passage connecting sald chamber with the

initial pressure side of the valve, a chambe:

- on the closing side of said element, an ex-

55

ternal port or passage having communica-
tion with the last said chamber and the serv-
ice pressure side of the valve, a port or pas-
sage also having communication with the
last sald chamber and the initial pressure
side of the valve, a valve for controlling the

connection of the said external port or pas--
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1 sage with the service pressure side, and

means for automatically controlling the last
sald valve. o

12. In a pressure regulator, a casing hav-

ing an Initial pressure inlet and a service
pressure outlet, a valve seat between the in-
let and outlet, a valve coOperating with the
seat for controlling the passage of fluid
therethrough, a fluid influenced element with
which the valve 1s connected for operation, a

60
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chamber on one side of said element, a re-

stricted .passage connecting the. chamber

with the initial pressure side of the valve, a

chamber on the other side of the said ele-
ment, said chamber having communication
with the initial pressure and the service
sides of the valve, a regulating valve for
controlling the connection of the second said
chamber with the service side of the valve,

means for automatically controlling the said

regulating valve from the service side, and
means whereby access may be had to said
regulating valve without shutting off the
fluid from the regulator. '

13. In a pressure regulator, a casing hav-
ing an initial pressure inlet and a service
pressure outlet, a valve seat between the 1n-
let and outlet, a valve codperating with the

seat for controlling the passage of fluid
“therethrough, a fluid influenced element with

which the valve is connected for operation, a
chamber on one side of said element, a re-
stricted passage connecting the chamber
with the 1nitial pressure side of the valve, a

ment, said chamber having communication
with the initial pressure and the service sides
of the valve, a regulating valve for control-
ling the connection of the second said cham-
ber with the service side of the valve, a
chamber adjacent the regulating valve, a

fluid influenced element in the last said
chamber for controlling the regulating

valve, the last said chamber having commu-
nication with the service side of the regu-
lator, and means whereby access may be had
to the last said fluid influenced element
without shutting off the supply of flmud to
the regulator. | B

In testimony whereof I have signed my
name to this specification, in the presence ol
two subscribing witnesses, on this 15th day
of November A. D. 1909. '

JOHN ROWLAND BROWN.

Witnesses:- |
C. V. Magrgs,
G. L. BucuAN,
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chamber on the other side of the said ele- -
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