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To all whom tt may conceri:

~ Beit known that I, Ernest W. CRAWFORD,
of Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented certain
¢ new and useful Improvements in Fluid-Pres-
sure Regulators; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it appertains
to to malke and use the same.

The object of this invention is to provide
improved means for automatically regulating
fluid-pressure, such as gas, in such way that
the service-supply may be maintained at a

1¢ constant fixed pressure under all conditions
of flow and irrespective of the overpressure
tfrom the main.

The invention will be hereinafter fully set
forth, and particularly pointed out in the

2c claims. - |

In the accompanying drawings, Figure 1 1s
a vertical longitudinal sectional view of a regu-
lator constructed in accordance with my in-
vention, the casing being of the vertical type.

25 Tio. 2 is a similar view with a horizontal type
- of casing. | |

Referring to the drawings, 1 designates a

casing divided by a wall 2 into inlet and out-

let chambers 3 and 4, the former having a re-

30 ceiving - opening and the latter a delivery-
opening, such openings being shown m I1g.

1 as in the same vertical plane, while 1n I1g.

9 they are represented as being horizontally
disposed. In wall 2 is an opening wherein 1s

3¢ fitted a bushing forming a seat 5 for a valve
6, carrying in its upper face packing 7 for

- contacting with the reduced edge of the valve-
seat, said face also having guide-wings 8. A
spring 9 tends to hold this valve to-1ts seat,

40 Dbeing secured to the under side thereof at one

- end and resting at its other end on the bottom
of the casing. The area of the passage-way
between the two chambers—that is to say, the

- bore of the bushing fitted in wall 2—is equal

45 to the area of each of the openings for the
inlet and outlet. |

In the center of valve 6 is an opening where-

in works a second smaller valve 10 of approxi-

mately cone shape, said valve being mounted

on the lower end of a stem 12, guided at 1ts 50
upper end by a cap 13, screwed into the top
of the casing. This valve in 1ts movements

is guided by wings 14, depending from valve

6, and its stem carries a cross pin or lug 15,
which upon contacting with valve 6 limits the 55
independent movement of valve 10 and forces
valve 6 from 1ts seat.

16 is a diaphragm within the outlet-cham-
ber rigidly secured at its center to the valve-
stem 12. Upon this diaphragm rests a weight 6o
17. which is held by a nut 18 on a collar 19,
mounted on the valve-stem. This weight 1s
shown in the form of a plate or disk, so that
while being well distributed over the dia-
phragm is yet applied directly to the valve- 05
stem, so as to center the downward pressure
thereon. |

In the top of the casing is an opening 20 to
the atmosphere, and 21 is a baffle-plate to pre-
vent the flow of gas through the valve from 7o
impinging against the diaphragm and disturb-
ing the balance thereof, such bafile being
formed with a central opening to accommo-

date stem 12.

As a general rule the pressure in the mains 75
is considerably in excess of that required 1n
service-lines for illuminating purposes. By
my regulator under ordinary service condi-
tions the smaller valve hassuflicientarea when
open to provide the proper service-pressure 5o
up to the full capacity of the service-pipe.
Hence this valve may be much smaller than
the diameter of the pipes, since under the rela-
tive conditions stated the 1nlet- pressure 1s
many times greater than the outlet-pressure; 35

but since in- practice the inlet-pressure may

fall to a point where the full opening of the
smaller valve is not sufficient to maintain the
outlet-pressure atthe desired point I have pro-
vided for increasing the area of the passage- go
way between the two chambers. This is ef-
fected by automatically unseating the valve

6. whereupon the opening between the two
chambers equals the area of the inlet-opening.

In this way I am enabled to maintain or con- 95
trol the pressure unless and until that at the
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.outer face of the valve.
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inlet falls to that required at the outlet. Itis
necessary to have the smaller valve control
the high inlet-pressure and the small volumes
accurately, and it is also necessary to have the

larger valve equal in area to the pipe connec-
- tions, so as to make the device a true regulator

and-not merely a 1educmﬂ'-mlve

In practice the tension of spring 9 is equal
to the weilght of valve 6, and its tendeney 1S
to hold the valve to its seat, as is also that of
the pressure which mltmllv contacts with the
Withthe pressure re-
quired at the outlet ascertained the diaphragm
s weighted tocoincide. Connections are then
macde on the inlet side with the pressure-main
and on the outlet side to the service-line. At
this time both valves 6 and 10 are unseated
under the weight on the stem of valve 10, the
pin of the latter engaging valve 6 and forcmo
it downwardly to the bottom of the casing as
against the tension of the spring. Now when
gas 1s admitted to the inlet it will low through
both valves from one chamber to the other
until the pressure builds up in the outlet-
chamber. This pressure acting on the under
side of the diaphragm tends to Tift or float it,

‘the upper side of the diaphragm being open

to the atmosphere. Assuming that the inlet-
pressure exceeds that for which the device is
welghted, the pressure building up beneath
the dmphl agm will raise the laster and elevate
valve 10. Thus all welght 1s removed from
valve 6. The spring will then force this valve
up, and it will follow the pin 15 until seated.

As the outlet-pressure builds up by the flow
through the small valve the latter mMoves up-
W‘udly until the ountlet-pressure reaches the
precdetermined pressure, and the small valve
1s thereupon closed. As there is now no open
passage-way from the inlet to the outlet, the
pressure thus acquired will be maintained un-
til relieved, whereupon the diaphragm being
deprived ot the lifting action of the gas will
lower and unseat one or both Valves to the
extent necessary to restore the proper pres-
sure at the outlet. The unseating of valve 6
1s not effected, however, until the smaller
valve 10 has reached its maximum opening
moverment. If the pressure is restored upon
the opening of the small valve, the unseating
of the larger valve will not occur, and the
seating of the small valve happens onlv when
the pressure within the outlet-chamber reaches
the predetermined point, such valve auto-
matically opening up once such pressure ceases
to be maintained.

From what has been said the advantages of
my invention will be apparent to those skilled
in the art. It will be noted that under ordi-
nary conditions the area of the opening con-
trolled by the smaller valve is sufficient to
maintain the necessary pressure within the

outlet-chamber notwithstanding the fact that

such area is considerably less than that of the
outlet-opening; but once the pressure passing
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- through this reduced opening is insufficient to

malntain the proper pressure within the out-
let-chamber the area of the passage-way be-

tween the two chambers is made to equal the

area of the inlet and outlet openings by the
automatic unseating of the second larger valve.

I claim as my invention—

1. A pressure-regulator comprising a cas-
ing having inlet and outlet chambers with a
communicating passage-way of area corre-
sponding to the respective inlet and outlet
openings of said chambers, a valve normally
closing sald passage-way, a second valve con-
trolling an opening between said chambers of
considerably less area than that of said pas-
sage-way, means for unseating said second
valve, such unseating movement within the
full limit thereof admitting high inlet-pres-
sure while said former valve is closed, the
opening of said former valve occurring dur-
ing the further movement of said second valve
when the outlet-pressure is below a predeter-
mined point.

70

75

30

2. A pressure-regulator comprising a cas-

ing having inlet and outlet chambers with a
communlcating passage - way of area corre-
sponding to the respective inlet and outlet
openings of said chambers, a valve for said
passage-way, means for normally holding said
valve seated, a second valve controlling an
opening between said chambers of consider-
ably less area than that of said passage-way,
means for unseating said second valve to ad-
mit high inlet-pressure whilesaid former valve
1s closed, such means being independent of
that by which sald former valve is held seated,
and means carried by said second valve for
engaging and unseating said former valve
when the pressure at the outlet falls below a
predetermined point.

3. A pressure-regulator comprising a cas-
ing having inlet and outlet chambers with a

communicating passage - way of area corre-
sponding to the respective inlet and outlet

openings of said chambers, a valve fitted in
sald opening ¢ and normally held to its seat by
the pressure in the inlet-chamber acting ini-
tially against its outer face, said valve hwmﬂ'
an opening forming a passage-way of reduced
area between the two chambers, asecond valve
for closing said opening, means for unseating
sald second valve when the pressure in the
outlet- clnmbel falls below a predetermmed
point, the first-mentioned valve remaining
seated, and means for unseating sald first-
mentioned valve when it is necessary to main-
tain equal pressures in both chambers.

4. A pressure-regulator comprising a cas-
ing having inlet and outlet chambers with a
communicating passage - way of area corre-
sponding to the respective inlet and outlet
openings of said chambers, a valve fitted in
said opening and normally held to its seat by
the pressure in the inlet-chamber acting ini-
tially against its outer face, said valve having
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an opening forming a passage-way of reduced
area between the two chambers, a second valve
for closing said opening, means for unseating
said second valve when the pressure in the
outlet-chamber falls below a predetermined
point, the first-mentioned valve remaining
seated, and means for also unseating said first-
mentioned valve when the second mlve 1s fully
unse‘lted

5. The combination with the casing having
inlet and outlet chambers, a communicating
passage-way, and a diaphragm, of a valve for
closing said passage-way having an opening
formmﬂ‘ a second passage-way between the two
clnmbels a high-pressure valve closing said

3

opening,
dmphrwm means tor welghting such stem,
independent means for normallv holdmo* saad
first-mentioned valve seated, and means car-
ried by the high-pressure valve for unseating

the first-mentioned valve when the high-pres-

sure valve 1s fully unseated.

In te'%tlmony whereof I have signed this
S};)ecl ication in the presence of two SubSCI‘Ib-
Ing witnesses.

ERNEST W. CRAWFORD.

Witnesses:
C. E. McCaRrgo,
C. W. TowNSEND.

and having its stem connected to said

20
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