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- To all whom it may concern.:
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in the county of Allegheny and State of Pennsylvania,

in Fluid-Pressure Regulators; and I do hereby declare
the following to be a full, clear, and exact description
of the invention, such as will enable others skilled in

~the art to which it appertains to make and use the same.

- In an application for patent filed by me October 18,
1906, Scrial No. 339,550, I disclosed a pressure-regu-

lator having a greatly increased area of actuating sur-

face but without any increase in the diameter of the
diaphragm case, provision being made for insuring the

operation of a valve by even slight changes in the main |

on the delivery or low pressure side of the regulator.
“The primary object of the present improvement is to
still further increase the area of the actuating surface in

a pressure-regulator, without increasing the diameter |

of the diaphragm case, g0 as to thereby add to the sensi-
tivencss of the apparatus; and a further object 1s to
insure quick and complete movements of the valve in
response to even slight movements of the diaphragms,

thereby cnabling the regulator to respond pr 01nptly to

changes in pressure.
The invention will be hereinafter fully set forth end
particularly pointed out in the claims. =

Tn the accompanying drawing, the figure is a ver tical
- longitudinal eectlene,l view illustrating my present

improvements.

Referring to the drawing, 1 des'ignetes_ the regulator'
valve of the balanced type, whose casing 2 islocated in

a gas main 3. The rod or stem 4 of this valye-is ex-

tended outwardly and guided by a skeleton-frame 5.
- It is formed with an opening 6 to accommodate the ball-
end of a lever 7 fulcrumed at 8 to a lateral extension of

frame 5. The lever 7, at a point intermediate its ful-

crum and the said ball-end, engages a rod 9 depending
~ through an opening in the bottom of a diaphragm cas- -
ing 10 superposed on frame 5. "Preferably lever 7 is

formed with a spherical enlargement at its point of en-
gagement with rod.9, which latter is movable on lines

parallel with, but in opposite directions to, the valve
stem 4. The rod 9 carries at its upper end a circular
plate 12 located beneath a diaphragm 13, and at a point
about midway between its upper end and the bottom

- of diaphragm casing it carries a second plate 14 which
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bears against a second diaphragm 15. These two dia-

phragms are in separate chambers divided by a parti-
tion 16 having a central opening to permit of the passage
of rod 9, such opening being t1ght1y closed by a flexible

disk 17 eecured to the partltlon 16 and to the rod.
A third diaphragm 18 1s located opposite to and above

the diaphragm 13, and against it bears. the circular |
~ plate-19 of a rod 20. This diaphragm is caused to float-

- valve 1 to its seat.

,eute_el_dly extended stem, a rod parallel with,
‘signed to move in opposite directions to, said stem, a plu-

] as peiﬁted out _ih my before ﬁeted application for pe,tl-
Be it known that I, Lours B: Furrox, of Pittsburg,

ent, satd lever being connected by a link 22 to the long

| | . | arm of lever 7, between the fulerum of the latter and its
have mmvented certain new and useful Improvements

counterbalancing weight 23. This latter lever is in-

tended to unseat the valve as against the closing action

of the gas pressure on the d1ephregme

The diaphragm casing is shown as being composed of
upper and lower sections separated by an upper ring
24 and a lower ring 25, the several diaphragms and rings
being retained by the nutted bolts 26. The partition
16 is preferably forméd integral with the lower ring 25.

| A pipe 27 leading from the low pressure side of the

valve opens into the diaphragm casing through branch
28 between oppeeltely disposed diaphragms 13 and 18,
and through a second branch 29 into the space between

“partition 16 and diaphragm 15." Communication with

this latter chamber may be cut off by a valve 30.
In practice, the pressure of the gas in the space be-

tween the opposed diaphragms 13 and 18 will uniformly

act against both, the tendency being to force them
epe,rt and through the described lever connections hold
The pressure against the dmphl agm
15 supplements the pressure on the dlephregm 13. By

| the. introduction of the additional diaphragm 15, the

available power is multiplied the full area of such dia-
phragm, less the area of the flexible disk 17. The
slightest movement of the diaphragms produces a mul-

tiple movement of the valve, that is to say, the latter
By this
~arrangement, I am enabled to secure a quick and ex-
tensive movement of the valve under a relatively
slight movement of the diaphragms, thus causing the
regulator to respond quickly to any demand fer gas, and

| to 1netantly cut off the supply when the demend |
ceases. |

travels twice the distance of the diaphragms.

~ Iclaim as my invention:—

1. A pressure regulator Lempue ng a valve, a plurahtv'
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of diaphragms movable by pressure from the low pressure

side of the- valve, and means in colperative relation to said
diaphragms ‘for causing the valve to move at an increased

* 11tle relative to the plurality of diaphragms.

A pressure regulator eompuslng a valve hevlng an

rality of diaphragms movable by pressure from the low
pressure side of the valve, and means actuated by said rod

- for unseating such valve as against the eembmed aetlens
- of the several diaphragms. -

3. A pressure regulator comprising a valve, diaphragm
meehemem monvable by pressure from the low p1 essure side

of the valve, a rod movable 1y the movements of said dia-
| phragm meehamem, and a counterbalancing lever for un-

and de-
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seating such valve, said lever heing engaged by said rod -

at a point intermediate its fulcrum and its connection with
the valve. -

4, A pressure 1e"u1et01 cempuemﬂ' a valve, a ;:;lumlltj,sr

I of diaphragms movable by pressure from the low pressurg

‘side of the valve, a rod movable by the movements of sz{’fd
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by the engagement with its rod of a welghted lever 21, | diaphragms, and a counterbalancing lever for unseating
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such valve, said lever being engaged by said rod at a point
intermediate its fulerum and its engagéement with the
valve,

5. A pressure regulator comprising a valve having an

outwardly extended stem, a weighted leveér engaging said
stem for unseating said valve, diaphragms, a rod movable
by 'such diaphragms, and ﬂ'casing for said diaphragms in
communication with the low pressure side of the valve,
sald rod engaging said lever at a point intermediate its

Tulerum and its eng wement with the valve stem.

- 6. A pressure regulator comprising a valve having an
outwardly extended stem, a weighted lever engaging said
stem for unseating said valve, two diaphragms, a rod to
which such diaphragms are secured, and a casing for said
diaphragms having fsep‘uate chambers in communication
with the low.pressure side of the valve, said rod engaging
said lever at a point intermediate its fulcrum and Its en-

| giugement with the valve stem.

7. A pressure regulator comprising a valve having an
outwardly extendeéd stem, a rod parallel with, and de-
signed to move in opposite directions to, said stem, two dia-
phiragms mounted on said rod, a casing having separate
chambers for said diaphragms in communication with the
low pressure side of the wvalve, and an additional dia-
phragm in coidperative relation to the first mentioned dia-

il

863,528

phragms, located in one of said chambers, a weighted le-
ver engaging saild valve stem for unseating such valve,
said lever engaging said diaphragm rod, and means for
communicating the movements of said additional . dia-
phragm to said weighted .Jever. |

8. A pressure regulater comprising a valve having an

onutwardly extended stem, a rod parallel with and de-

signhed to move in opposite directions to said stem, a
weighted lever engaging said stem for unseating said
valve, a rod engaging said lever intermediate its fulcrum
and its engagement with said valve stem, two diaphragms

mounted on said rod, a casing for said diaphragms having -

separate chambers for the latter in communication with

‘the low pressure side of the valve, a balanced diaphragm

located within one of said chambers and movable in oppo-
site directions to said first mentioned diaphragms. aad
means operated by said balanced diaphragm for communi-
atine the movements thereof to said we eighted lever.
In testimony whereof, I have signed this ‘%[3&(3111(3{11:1011 in
the presence of two ‘SUIJH(‘I‘IIHH” witnesses, |

LOUIS B, FULTON.

Witnesses :
CHARLES W, TOWNSEND,
Wi C. CHAPLIN
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