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UNITED STATES

PATENT ORNFICE.

JULES P.

METZGER, OF NEW YORK, N. Y., ASSIGNOR TO JOHN 8. LESLIE,

OF PATERSON, NEW JERSEY.

PRESSURE-REGULATOR.

SPECIFICATION forming pairt of Letters Patent No, 650,725, dated May 29, 1600.

Application fled Mareh 21,1900, Serial No. 9,643,

(No model.)

To all whom it may conceri:

Be it known that I JULES P. METZGER, of
the borough of M‘mhabtan in the city and
State of New York, have invented a certain
new and useful Improvement in Pressure-
Regulators, of which improvementthe follow-
ing is a specification. ‘

My invention relatesto pressure-regulating
appliances of the general class which are ex-
emplifiedin an application for Letters Patent
of the United States filed by me November
24, 1899, Serial No. 738,125, (Case A,) and is
an improvement upon certain features of the
pressure-regulators set forth in my applica-

tion, Serial No. 741,811, filed December 28,

1899, (Case C,) and in my application, Serial
No.9,542,filed of even date herewith,(CaseD.)

In my two last aforesaid applications for
the purpose of enabling a reduction to be
made in the diameter of the valve-actuating
piston and its chamber or cylinder—a consid-
eration which is of substantial importance in
all pressure-regulating appliances of the type
to which those of said applications relate—I
have illustrated the main or regulating valve
as of the balanced double-beat puppet type.

The object of my present invention is to
attain the same advantage as to reduction of
the size of the piston and its chamber, while
obviating the necesgity for employing a dou-
ble-beat valve, which necessitates a compara-
tively-large valve-casing.

The improvement clalmed is hereinafter.

fully set forth.
In the accompanying drawings, mee 1is

a longitudinal central section th1 ouoh a pres--

sure-regulator,illustra,ting an embodiment of
my invention; and Fig. 2, a similar section
through a pressure-regulator, illustrating a
different location of the piston and piston-
chamber.

The general combination of operative mem-
bers and the operative principle thereof are
in all essential particulars similar in my pres-
ent invention to those of the appliances set
forth in my several applications aforesaid,
and the same need not therefore be herein
fully and atlength described. The members

which are not herein claimed will therefore
50 Dbe referred to only so far as may be necessary

to explain the relation thiereto of my presetit
invention.

_Referring first to the construction shown
in Fig. 1, the valve casing or shell 1 has an
inlet-passage 2 at one end and an outlet-pas-
sage 3 at the other, ea¢h being provided with
a ‘screw-thread, f01 which a flange may be
substituted in lar cer-sized 1e<mlat01s for con-
nection with a ﬂu1d -pressure pipe.
and outlet passages are separated by a wall
or partition 5, extending across the casing
and having an opening or passage 6, con-
trolled by a main orregulating valve.7, whlch
is connected, preferably by sCrew- threads,
as shown, to a stem 8 and seats upon a face
on the lower side (being that next the inlet-
passage) of the partition 5. The opening
movements of the regulating-valve 7 are ef-
fected by a properly-packed piston 13, which
is actuated by fluid under pressure from the
inlet side of the casing, as presently to be de-
seribed, and is fitted to traverse in a piston
chamberorcylinder 14,formed upon or prefer-
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ably, as shown, connected removably to the

valve-casing 1 below and in line axially with
theregulating-valve 7. The piston 13 isfixed
uponthe valve-stem 8,preferably,asshown,by
being held thereon between ashoulder or col-
larand anut8%engaging ascrew-thread on the
end of thestem. Intheinstance shown,which
is desirably applicable in practice,the piston-
chamber 14, which is open at each end, is fit-
ted in an opening in the casing 1 of sufficient
size to admit of the insertion, removal, or in-
spection of the regulating-valve 7. Theouter
end of the piston-chamber is closed and the
chamber firmly secured to the casing 1 by a
removable head or ecap 10, connected to the
casing by bolts 11. The regulating-valve is
subject to the pressure of a spring 12, which
bears against the lower side of the piston 13
and against the cap 10 and acts in conjunc-
tion with the inlef-pressure to seat the valve.

The upper portion of the casing 1 is pro-
vided with a projecting portion, which re-
ceives a controlling-valve to be presently de-
scribed and which is recessed at top to form
a pressure-chamber 25, which communicates
by a port 43 with the outlet side of the cas-
ing and is closed at top by a flexible dia-
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phragm 26, which is fitted in a central open=

~ing ‘in- the projeeting portion of the casing

and is secured peripherally between the face

around %aid opening and a diaphragm-holder

27,connected removably,as by serew-threads,
to the casing.. The diaphragm-holder and its

- accessories -are substantially similar in all
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spring 7%,

essential particulars to those of my applica-:

tions aforesaid, and as it does not in and of

:itself form part of my present invention: it

need not be herein at length described fur-
ther than to note that it incloses a lower

spring-seat 30, which is pressed against the

upper face of the diaphragm 26 by a dia-
phragm-spring 29.

A centzal passage 6 is formed in the regu-
lating-valve 7 and is controlled by an au\ll-
iary or starting valve 74, formed npon or fixed
t0.a stem 75 and normally held seated on the
lower or inlet side of the passage 6" by a
: Thestem 8 of the regulating-valve
is enlarged at and near its connection with
said valve and is provided with an internal
chamber,which is in constant communication

awiththeinlet-passage 2 of the casing through

ports 7° and communicates with th(, passage
6" of the regulating-valve and with the outlet-
passage 3 of the casing when the auxiliary
valve 79 is unseated. - The auxiliary valveis
fitted to:work 'in' line: axially with the regu-
lating-valve 7, and its stem 75 is guided at its
lower end :in the stem. 8 of the regulating:

valve and:-at its apper end in:an opening in

-the casing 1.

The exhaust and admlfs.smn of fluid under
pressure from and to the. piston-chamber 14

" on the lower side of the piston 13 for the pur-
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pose of instituting the opening and closing
movements, respectively, of the regulating-
valve 7 and the opening movements of the
auxiliary or starting valve 7% are effected and
regulated by a secondary or controlling valve
34, formed upon or fixed to a stem 35 and
adapted to move vertically in a socket formed
in the projecting upper portion of the casing
1in line axially with the diaphragm-spring
29 and with the regulating-valve stem 8. The
lower end of the controlling-valve stem 35
fits truly in and bears against the bottom of a
socket formed in the upper end portion of the
stem 7% of the auxiliary or starting valve.
The controlling - valve 34 is of cylindrical
form and is provided with a peripheral groove
adapted to establish communication between
a port 40, leading from the inlet-passage 2 of
the casing to the socket of the controlling-
valve,and a port 41, leading fromsaid socket
to a communication with the piston-chamber
14 on the lower side of the piston 13. A lat-
eral recess 34% formed in the controlling-
valve, establishes communiecation in another
position of said valve between the port 41 and
a port 43*, leading from the socket of the con-
trolling-valve to the port 43, which, as before
stated, leads to the outlet-passage 8 of the
casing. The stem of the eontrolling-valve is

controling - valve s

650,725

held toa bearing on. the inner side of the
flexible diaphragm 26 by a spring 37, abutting
against. -a. collar on the stem and against
a face at the end of the socket in which the
fitted. - The port 41
leads downwardly from the controlling-valve
socket to- an annular groove or recess 417,
formed in the casing 1, surrounding a flange
on the piston-chamber; which fits in a recess
or counterbore in the casing, and ports 41"
lead from the recess 41° to the piston-cham-
ber on the lower side of the piston 13.
When in readiness for operation, the parts

- being in the positions shown in Fig. 1, finid

under pressureadmitted to the inlet-passage
2 passes through the ports 40 and 41, recess
41*,-and ports 41" to:the piston-chamber: 14,
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and the regulating-valve will be held seated

bythe pressure on the excessof its areaabove
thatof the piston and by thespring 12.
the depression of the flexible diaphragm 26
and controlling-valve 31 by serewing down to

8s -

‘Upon .-

the:adjusting device, so as to impose the de- !

sired degree of pressure on’ the diaphragm,
the controlling-valve will cut'off communica-

:tion-between the sapply-port 40 :and the port
41 and piston-chamber 14, and the port 41 will -

be putinte.communication with the ports 437
and 43. by the recess 34" of ‘the controlling-
valve. | Fluid will thereby be'exhausted from
the piston-chamber to the outlet-passage of
the casing, and fluid’ from the inlet-passage
2 will actupon the upperside of  the piston
without opposition from fluid-pressureon the
lower side. ' The:auxiliary or starting valve
7% will be coincidentlyunseated by the down-
ward movement of the controlling-valve,; and
fluid under pressure will pass from the inlet-
passage 2 to the outlet-passage through the
openings 7¢ and (* in the regulating-valve 7.
The regulating-valve being now subject to

pressure on both sides, it will be unseated by.

the unbalanced pressure, which acts on the
upper side of the piston 13and impartsdown-
ward movement thereto, and the auxiliary
or starting valve will be carried downward
with the regulating-valve. The control-
ling members thereupon operate to effect
the desired regulation of pressure substan-
tiallyin the same manner as those of mysev-
eral applications aforesaid, except that if
there should be a sudden demand for a large
quantity of fluid and the regulating-valve
should partially close the auxiliary valve
would remain unseated and the flow of flnid
through the passage 6 would again more
nearly balance it and cause it to again open
more fully and afford the desued supply.
The auxiliary-valve stem being gnided at both
its upper and lower ends and the regulating-
valve stem being guided by the pisbon and its
chamber, the true axial movement of regu-

lating-valve is insured under all conditions
of service.

The modification shown in Fig. 2 accords
in all substantial structural and operative
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features with that first described and differs
therefrom only as to the location of the pis-
ton-chamber and the disposition of the ports
connected therewith. In this instance the
piston-chamber 14 is formed in a top cap 21,
secured removably, as by screw-threads, to

the casing 1 on the upperside of the regulat--

ing-valve7. Anannularrecess 43*is formed
in the face of the top cap,which abuts against
the casing, soas to maintain continuonscom-
munication between the portion of the port
43 leading to the pressure-chamber 25, which
is located in the top cap, and the portion
which is formed in the casing, regardless of
the position which may be assumed by the
top cap when screwed down to its adjusted
relation to the casing.
ton-chamber 14 is closed by a removable head
20, between which and the piston 13 isinter-
posed the closing-spring 12 of the regulating-
valve 7. The controlling-valve 34 is in this
instance of the puppet type and is fitted to
seat upwardly on a face on the lower side of
the head 20 and controls a port 41, leading
from the piston-chamber 14 to the pressure-
chamber 25. Fluid under pressure is admit-
ted from the inlet-passage 2 to the piston-
chamber 14 on the lower side of the piston
through a port 40, which is shown as formed
by a loose fit of the controlling-valve stem 8,
to the upper end of which the piston is se-
cured in the wall of the casing which sepa-
rates the piston-chamber from the inlet-pas-
sage 2. It will, however, be obvious that, if
desired, the lower end of the piston-chamber
might be left entirely open, in which case the
open end would perform the funetion and
constitute a mechanical equivalent of the
port 40. (Indicated on the drawings.) The
piston 13 could also in such case be formed
integral with the regulating-valve stem. A
restricted port 40*, formed in the piston 13,
permits a limited traverse of fluid from the
lower to the upper side thereof.

Inthe operation of the construction of Fig.
2 fluid from the inlet-passage 2 fills the pis-
ton-chamber comparatively slowly through
the restricted port, and upon screwing down
the adjusting-eap 32.to the proper degree the
fluid is exhausted from the piston-chamber
to the outlet-passage 3 through the ports 41
and 43 by the unseating of the controlling-
valve 34, The downward movement of the
controlling valve simultaneously unseats the
auxiliary or starting valve 74, as in the in-
stance first deseribed, and fluid passes from
the inlet-passage 2 to the outlet-passage 3
through the openings 6* and 7¢, As the in-
flow of fluid o the lower side of the piston 13
through the port 40 or through the open lower
end of the piston-chamber, as the case may
be, is so much more rapid than the passage
of fluid through the restricted port 40*in the
piston the pressure below the piston raises
the piston and unseats the connected regu-
lating-valve 7, when said valve is exposed to
pressure on ibs opposite sides by the unseat-

The top of the pis-

ing of the auxiliary or starting valve, as in
the former instance.

It will be obvious that various structural
modifications of the members herein de-
scribed may be made by those skilled in the
art without departure from the essential fea-
tures and operative principle of my inven-
tion, particularly as to the details of connec-
tion of the piston and valve chambers and
the valve-casing, the regulating - valve and
stem, and the form and location of the ports.
I do not therefore limit my invention to the
specific embodiments thereof which are here-
in shown and described.

Iclaim as my invention and desire to se-
cure by Letters Patent—

1. Inapressure-regulator, the.combination
of a valve shell or casing having inlet and ont-
let passages separated by a partition, a main
or regulating valve controlling a passage in
said partition, a piston-chamberon the casing,
a piston fitting in said chamber and adapted
to impart movement to the regulating-valve,
a flexible diaphragm subjeet to pressure from
the outlet-passage, a pressure device bearing
onsaid diaphragm,and means,actuated by the
movement of said diaphragm, for facilitating
the unseating of the regulating-valve by es-
tablishing communication through said valve,
while seated, between the inlet and the outlet
passages -of the casing.

2. In apressure-regulator, the combination
of a valveshell or casing having inlet and out-
let passages separated by a partition, a main
or regulating valve controlling a passage in
said partition, a piston-chamber on the casing,
a piston fitting in said chamber and adapted
to impart movement to the regulating-valve,
a flexible diaphragm subject to pressure from
the outlet-passage, a pressure device bearing
on said diaphragm, and means, actuated by
the movement of said diaphragm, for ex-
hausting pressure from one side of the piston
and coincidently establishing communication
through the regulating-valve, while seabed,
between the inlet and outlet passages of the
casing. '

3. Ina pressure-regulator, the combination
of a valve shell or casing having inlet and out-
let passages separated by a partition, a main
or regulating valve controlling a passage in
said partition,a piston-chamberon the easing,
a piston fitting in said chamber and adapted
to impart movement to the regulating-valve,
a flexible diaphragm subject to pressure from
the outlet-passage, a pressure device bearing
on said diaphragm, an auxiliary or starting
valve controlling a passage through the regu-
lating-valve, a controlling-valve actuated by
movewment of the flexible diaphragm and gov-
erning the supply and exhaust of fluid to and
from the piston, and intermediate connections
through which opening movementisimparted
to the auxiliary valvein and by movement of
the controlling-valve.

4. In a pressure-regulator, the combination
of a valve shell or casing having inlet and out-
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let passages separated by a partition, a main
or regulating valve confrolling a passage in
said partition,a piston-chamber on the casing,
a piston fitting in said chamber and adapted
to impart movement to the regulating-valve,
aflexible diaphragm subject to pressure from
the outlet-passage, a pressure device bearing
on said diaphragm, an auxiliary or starting
valve controlling a passage through the regu-
lating-valve, ports for thesupply and exhaust
of fluid to and from the piston-chamber, and
a controlling-valve actuated by movement of
the flexible diaphragm to coincidently open
ports for the exhaust of fluid from the piston-
chamber and unseat the auxiliary or start-
ing valve.

5. Inapressure-regulator, the combination
of a valveshell or casing having inlet and out-
let passages separated by a partition, a main
or regulating valve controlling a passage in
said partition, a piston-chamber on the casing,
a piston fitting in said chamber, said piston
being constantly subject, on oneside, to pres-
sure from the inlet-passage of the casing and
intermittently subject, on its opposite side,
to said pressure, a stem connecting the piston
and regulating-valve, a flexible diaphragm
subject to pressure from the outlet-passage,
a pressure device bearing on said diaphragm,

and a controlling-valve,actuated by the move-
ment of said diaphragm and governing ports |

through which pressure is exhausted from one
side of the piston.

6. Inapressure-regulator, the combination
of avalve shell or easing having inlet and out-
let passages separated by a partition, a main
or regulating valve controlling a passage in
said partition,apiston-chamberon the casing,
inline axially with the regulating-valve, a pis-
ton fitting in said chamber, a stem connecting
the piston and regulating-valve, a flexible dia-
phragm fixed in a pressure-chamber on the
side of the casing opposite to the piston-
chamber and subject to pressure from the out-
let-passage, a pressure device bearing on said
diaphragm,an auxiliary orstarting valve con-
trolling a "passage through the regulating-
valve, ports for the supply and exhaust of
fluid to and from the piston-chamber, a con-
trolling - valve bearing on and actuated by
movementsof the flexible diaphragm,and gov-
erning said supply and exhaust ports, a stem
fixed to the auxiliary or starting valve and
bearing on the eontrolling-valve, a lower
guide for said stem in the stem of the piston
and regulating-valve, and an upper guide for
said stem in the valve shell or casing.

JULES P. METZGER.,
Witnesses:

A. LLOEFFLER,
IIENRY WHITEHOUSE.
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