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To all whom 1t may concern.:

Be it known that I, Oscar ONsrRUD, a citl-

~ zen of the United States of America, and a
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~operation of said automatic means; and to |
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resident of Chicago, Cook county, State of

Hlinois, have invented certain new and use-
ful Improvements in Pressure-Regulating
Devices, of which the following is a specifica-
t1iom. -

The main objects of this invention are to
provide an 1mproved form of pressure regu-
lating device for reducing flud pressure; to
provide a device of this class in which the

pressure of the source may be used for either

opening or closing the regulator valve; to
provide improved and automatic means for
maintaining a predetermined low pressure,

regardless of fluctuations of the pressure at

the source of supply; to provide improved
ineans for adjusting the ratio of the high and
low pressures without interfering with the

provide a pressure reducing valve which may
be readily adjustable, even when the pres-

sures to which it is exposed are compara-

tively high.

These objects are accompli_shed by j;he"de_—;

vice shown 1n the accompanying drawings, in
which :

Figure 1 is a side elevation, partly broken
away and partly in section, of a pressure re-

ducing device embodying this invention, the
sectional parts being shown on the line A—A
of Fig. 2. Fig. 2 is an end elevation of the
same, viewed from the right of Kig.1. Iig.
3 is a section on the line B—5B of Iig. 1.

In the construction shown in the drawings,

the supporting frame comprises a beam 1,

. upon opposite ends of which are mounted a
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valve casing 2 and a cylinder 3. The valve
casing 2 is similar in form to the well known
olobe valve, and it contains a conical lift
valve 4 which is carried by a vertically dis-
posed stem 5 slidably mounted 1 the casing
2. The seat of the valve 4 is located m a par-
tition which extends across the interior of

the outlet opening 7, so that the valve 4 will

be normally urged toward an open position |

by the pressure of the fluid at the inlet side of

sald valve. (See Fig. 3.)

The pressure cylinder 3 1s vertically dis- .j |
ciently far below the beam 22 to allow the

posed and has a piston 8 mounted therein.
The piston 8 is provided with a cup-shaped
packing 9 which may be of leather, thin sheet
metal, or other suitable material so shaped

| a vertically disposed stemn 11.

the casing 2 between the inlet opening 6 and

the bore of the cylinder 3 and will be urged

into tight contact therewith by the flwd

pressure below the piston. This packing 1s

held in position by means of a disk 10 which

The piston has

The cylinder
3 1s closed at its lower end, and the space be-
low the piston is connected through the 3-way
valve 12 with the inlet and outlet sides of the
valve casing 2 by means of the pipes 13 and
14 respectively, said 3-way vallzra being ar-
ranged to connect either of the pipes 13 or 14
with the cylinder 3 at will. The 3-way valve

1s threaded mto the piston 8.

should preferably have a drip outlet a for

draining the cylinder 3 when the valve 1s set
to close both of the pipes 13 and 14. Such
3-way valves are in common use, and for this
reason its internal construction is not illus-
trated herein. _ o
The piston 8 1s preferably of larger diam-
eter than the valve 4, and 1t 1s so arranged
that the pressure below 1t will tend to urge
the valve 4 to a closed position through the
action of an interposed lever 15 which 1s pro-

vided with a movable fulcrum 16, as will

hereinafter appear. The lever 15 1s gmded

by means of a forked bracket 17 mounted on

the valve casing 2, and is secured against lon-
gitudinal shifting by means of studs 18 which
play in siots 19 in the forks of the bracket 17.

In order to insure that friction will offer a
minimum amount of resistance to the shift-
ing of the fulcrum of the lever 15, said ful-
crum is mounted in a carriage 20 which 1s
slidable longitudinally upon the beam 1,
there being anti-friction rollers 21 interposed
between said carriage and the lower side of
sald beam 1. The fulerum 16 i1s 1n the form
of a pivot journaled between uprights on the
carriage 20. A balance beam 22 carried by
the fulerum 16 extends longitudinally along
the top of the lever 15. A series of balls 23
are seated in suitable ball races i the adja-
cent surfaces of the lever 15 and beam 22, so
as to provide an anti-friction bearing be-
tween them. The beam 22 also carries a
roller 24 which engages the lower surface of
the lever 15, being journaled in depending
arms 25 which extend downwardly at each

‘side of the lever 15. The roller 24 prevents

the possibility of the lever 15 falling suffi-
balls 23 to escape when there

in the apparatus. |
By shifting the fulecrum 16 through the

]S NO pressure

that its edges will tend to lie cldsely_ against | movement of the carriage 20, the respective
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lengthened or shortened.

¥

arms of the lever 15 which are acted upon by
the valve stem 5 and piston rod 11 are
A change in the
ratio of the lengths of these arms causes a
corresponding change in the relative e eclg
of the upward thrust of the valve 4 and the
piston 8. The fulerum may therefore be set

to such position that there will be any de- |

- sired ratio between the pressures at the inlet
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and outlet sides of the valve 4. The pres-
sure ratios correspondmg to positions of the
carrtage may be mdicated by a scale 26 on

‘the beam 1 and a pointer 27 carried by the

carriage.
The carriage 20 may he shlfted m%numjv

by means of an &d]llSLl]lU screw 28 which has

threaded engagement with the carriage 20 at

‘?9 and Whi(,h has its Ot 1181 end connected

vith the supporting frame.

In order that the fluctuations of pressure
1n the system will automatically shift the car-
riage and change the leverage of the pzsten S

80 as to maintain a suustanu Hy  uniform
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pressure at the low pressure side of the valve
4, regardless of fluctuations of pressure at the
hlgh pressure side, the screw 28 is connected
with the suppor‘tmﬂ* frame 1n the followin

‘manner.
The end of the serew 28 Whlch 1s at the

right of If1g. 1 has swiveled connection with a
piston 30 which 1s mounted in a horizontally
disposed cylinder 31. A sprmg 32 norm ahy
urges the piston 30, and through 1t the car-
rrage 20, toward the right. The right-hand
end of the cylinder 31 is connected b‘}f a pipe
33 with the pipe 13, which in turn connects
with the ilet or hlg"l pressure side of the

valve 4.
The opemtmn of the devlco shovm 1S as

follows: The parts should preferaply be so

- proportioned that when the carriage 20 is

45

shifted to the limit of its movemenb toward

the right of Fig. 1, the resultant pressure

upon the p13t011 8 will be overbalanced by
that upon the valve 4, and said valve will re-

- main open when the pressures on the outlet
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and inlet sides of it are equal. If the car-
riage 1s shifted toward the left from this posi-
tlon the lever-arm of the piston 8 mmcreases
as that of the valve 4 decreases, and their
ratio may be changed so that &ny desired
pressure at the low pressure side of the vaive
4 will cause the piston 8 to close the valve 4.

If the mitial or inlet pressure of the fluid
remains constant, then a reduction of the
pressure in the system at the outlet or low

pressure side of the valve 4 will cause said

valve to open wider, while an increase of the
outlet pressure will close the valve 4. Thus,
with uniform initial pressure, the low pres-
sure will remain substantially constant, re-
gardless of fluctuations in the COH.SUlIlPulOIl

| of fud.

The piston 30 normally assumes a position
where the pressure of the high pressure

-fuimum 16 so as to counte

-saitl openings and 1”*011}’1‘51;11_)7 Gr
pressure on the inlet side ti*ereol toward an.

open position, means adapted to be actuated
by tL.e fhuid pressure tor urging said valve to-

' S {1
pressure on the mlet side tmmol toward an

duid .

931,334

~on one 81de thereof will balance the pressure
of the spring 32.

Any fluctuation of pres-
sure of the lugh pressure fiuld causes a shift-
img of the piston 30 and t! ‘aeleby shifts the

the change of mitial pwssme This actien
tends to mammtain a constant pressure at the
delivery side of the wvalve 4, eﬂaldless of

changes of pressure at the mlet side.
When the 5- W‘iy valve 12 is so set as to

of the fluid upon the piston 8 W]H held the
vaive 4 in a closed pomtlorz '
It 15 manifest that the Speuﬁc embodi

ment of this invention which is herein ShOW‘“l

and described may be modified in numerous
Way's them departing hm*x the spirit of
this invention. - |

[ claim:— |

. A pless..,ue 1educ111g device

ralve Ggml olling the passage of fluid betwcen

ward its closed position, & lever interposed

act the effect of 7

_ , COMpY 1S1ng
‘& casing having inlet 2 nd outlet Openings, o

ced by the

75
open communication between the cylinder3
an( ! the inlst side of the casing 2, the p“eﬂmu o

- 80

90

bﬁtweeﬂ seid valve and pressure operated

Means, a mevaale {ulecrum for
means adapted
fulerum througt
side of said va 1‘=.TL,

oha,ﬂgeg of pressure at one

2. A pressure reducing lewce COMPIising

a casing having 1let and cutlet o
valve controli 1111 the passage of
said openings and normally urged by the
pressure on the inlet side thereof toward an

openings, &

open position, means adapted to be actuated .

by the fluid pressure for urging said valve to-

ward 1ts closed position, a lover nterposed
between sald valve and pressure operated
2 movable fulerum for said lever,

means,
means aflaptect to automatically shift said
fulcmm tnrough changes of pressure at one
side of said valve and means for manuaily
shifting said fulerum. -

3. A pressure 1‘*6{[11@111@ device, compmsnm

a casing having inlet and outlﬂt openings, &
Vahfe contl ollmﬂ the passage of fuic between
. openings and normally urged by the

open position, means &Japtﬂd t0 pe actuated

by the fluid pressure for urging said valve to-

ward its closed position, a lever Interposed
between said valve and pressure operated

‘means, a movable fulerum for said lever,
‘means adapted to automaticaliy shilt said

fulecrum through ch&nﬂ‘es of pressure at one
side of said va hre and means for manually
shifting said lulcru:m each of said fulerum
Shi tmﬂ eans bﬁm adapted to operate
Wl‘thom mteriering Wlth the opera vtion of the
other. - - | '

4. A pressure redueing device,

said lever, and
automatically shift said

comprising
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a casing having inlet and outlet openings, a

valve controliing the passage of fiuad between
said openings and normally urged by the
pressure on the inlet side thereof toward an
open position, means adapted to be actuatea
by the fluid pressure for urging said valve to-
ward its closed position, a lever mnterposed
between said valve and pressure operated
means, & movable fulerum for said lever,
means adapted to automatically shift said
Tulerum through changes oif pressure at one
side of said valve, and yielding means resist-
ing the action of sald fulerum shifting means
and normally urging said fulerum toward a
certain position. .

5. A pressure reducing device, comprising
a casing having inlet and outlet openings, 2
valve controlling the passage of {luid between
said openings and normally urged by the
pressure on the inlet side thereof toward an
open position, means adapted to be actuated
by the fluid pressure for urging said valve to-
ward its closed position, a lever interposed
between said valve and pressure operated
means, a movable fulecrum for said lever,
means sdapted to automatically shift said
fulerum through changes of pressure at one
side of said valve, and a spring resisting the
action of said fulerum shifting means and
normally urging said fulerum toward a cer-
tain position.

6. The combination of a frame, a valve
casing having inlet and outlet openings, a
valve mounted in said casing and normally
urged toward an open position by the pres-

S

sure at the mlet side thereol, a cylinder, a pis-
ton mounted therein, a connection between
said cylinder and the outlet side of said cas-

ing, whereby said outlet pressure will act

upon said piston, a lever interposed between
said piston and valve, a carriage slidably
mounted in said frame and movable along
sald lever, a beam fulecrumed on said carriage
and extending along said lever, anti-friction
rollers interposed between said lever and
beam, and means for shifting said carriage.
7. The combination of a frame, a valve
casing having inlet and outlet openings, a

valve mounted in said casing and normally

urged toward an open position by the pres-
sure at the inlet side thereof, a cylinder, a
piston mounted therein, a connection be-
tween said eylinder and the outlet side of said
casing whereby said outlet pressure will act
upon said piston, a lever interposed between

said piston and valve, a carriage slidably

mounted on sald frame and movable along
sald lever, a beam fulcrumed on said carriage
and extending along said lever, anti-friction
rollers interposed between said lever and
beam, and means actuated automatically by
the fluid pressure at one side of said valve for
shifting said carrage.

Signed at Chicago this 27th day of Novem-
ber, 1908. |

OSCAR ONSRUD.

Witnesses:
. A. RUMMLER,
Mary M. DirLmAN.
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