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To all whom it imay concern:

part of the casing through the inlet pipe .C,

Be it known that I, FRED E. YOUNGS, of | and esecapes through the opening D. Cast

Allegheny, in the county of Allegheny and
State of Pennsylvania, have invented certain
new and useful Improvements in Fluid-Press-
ure Regulators and Cut-Offs; and I do hereby
declare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it
pertains to make and use it, reference being
had to the accompanying drawing, which
forms part of this specification. | |

My invention relates to an improvement in
fluid pressure regulators; and the object of
my invention is to provide a regulator which
shall accurately maintain the pressure of the
gas as delivered from the regulator under all

-conditions of flow; which in case of a failure

of the pressure in the supply line will auto-
matically close the inlet valve and prevent
the gas or fluid from entering the regulator
again until properly adjusted therefor; and
whiehin casethepressurein the main linefalls
to a point lower than that at which the regu-
lator is supposed to deliver the gas, may be
adjusted so as to hold the inlet valve open
and allow whatever pressure there is in the
main line to pass through the regulator; and
which while in this condition should the sup-

ply line pressure increase will automatically
regulate the pressure in the delivery and re-

~ adjust itself so that the cut off may act when
~agaln required by failure in the pressure of
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the supply line; which shall have means pro-
vided for holding the diaphragm weight dur-
ing handling or shipping so as to prevent in-
jury to any of the partsof the regulator; which

~shall be provided with an automatic dead
weight safety valve adapted to open and re- |
lieve the pressure in the regulator in case of

failure of any of the other parts to act; which
shall have efficient means for preventing flut-
tering or pumping of the diaphragm; the
mechanism for acecomplishing all of which
will be more fully deseribed hereinafter.
The accompanying drawing represents a
vertical section of a regulator which embodies
my invention. | |

A, B, represent the case of the regulator,

which is made in two parts, and bolted to-

- gether as shown. The gas enters the lower

with the inlet pipe C, as a matter of conven-
ience is the base plate E, from which rise the
two pair of lever bearings and guides F, G,
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in which the two operating levers H, I, are
pivoted. The seal J, may either be of the con-

struction here shown, or any other that may

be preferred, and which forms a tight joint

with the valve seat L, when the valve lever

bo

H, is depressed so as to cut off the flow of gas

into the casing. . The counter weight ¢ may

be of any desired construction and is suffi-
ciently heavy to keep the opposite end of the
valve lever pressed upward against the dia-
phragm lever I. This valve lever 1, is pro-
vided with two bearing surfaces M, N, which
come in contact with corresponding bearing
surfaces O, PP, upon the diaphragm lever .

These operating levers I, I, are preferably

given the shapes here shown, so as to reduce

as much as possible the friction between the

bearing surface P, on the diaphragm lever I,
and the bearing surfaceN,on the valve lever L.

The diaphragm lever I, is pivoted in the -

bearings G, at Q, and passes between the up-
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per endsof the bearings E, so as to be guided
in its vertical movements, and has therod R,

secured to its inner and longer end. Its
shorter and outer end may be shapedas here
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shown, or in any other way that may be pre-

ferred, and is intended to open the safety
valveS,when thediaphragmdropstoits lowest
point.
point near the bottomof thelever bearings If,
as shown, and passes between the lever bear-
ings G, which act as a guide for the vertical

The valve lever H, is pivoted at a

motion of the lever . A straight line being

drawn through the centers of the pivots of
the operating levers will pass at a point just
below the bearing surfaces P and N, asshown
in the drawing or at a point half way be-
tween the extreme upper position of the bear-
ing surface N,and its extreme lower position.
The arcs of the circles desceribed by the bear-
ing surfaces P and N of the levers I and H,

thus coincide 1n position, the only friction of

the bearing surfaces being due to the differ-
ences in the heights of these ares.

- The diaphragm T, is made of leather, rub-
ber, or any other suitable material, and has
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as shown.,

the weight U, placed uponitstopand between |

this weight and the diaphragm is placed a
diaphragm pan V, which has vertical edges
_ The upper portion of the casing
B, is made perfectly straight inside, or may
be inclined outward slightly so as to be larger

‘at the top than 4t the bottom, so that as the

diaphragm T, rises and falls its area remains

the same, or increases as it rises instead of

decreasing as it necessarily would where only
a sufficient amount of material is used to al-

low for the stroke of the diaphragm. The

vertical inner sides of the casing B, and the

vertical sides of the diaphragm pan V, cause
the roll of the material of the diaphragm to
remain at constantlythe same curve and thus

~ the effective area of the diaphragm remains
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constanily the same, while the pressure of the
gas delivered from the regulator will remain
constantly the same, no-matter what the vol-
ume or flow may be, or what position the dia-
phragm may occupy within the limits of the
capacity of theregulator., Incaseitisdesired
to increase the pressure of the gas delivered
from the regulator as the volume increases so

as to in a measure make up for the loss of

pressure due tothe flowof the gasinthe pipes
leading from the regulator,the upper part of
the casing may be made tapering to increase
in diameter for a distance sufficient to allow
for the stroke of thediaphragm. This allows
the fold of the leather to increase in diameter
asthediaphragm moves upward, thus increas-
ing the effective area of the diaphragm, and re-
ducingthe pressure. Asthediaphragm moves
upward by means of the rod R, the inner end

of the diapbragm lever I, is raised, depressing

the outer end of the diaphragm lever I, and

~causing the bearing surface P of the dia-|

phragm leverl,topressdownward on the bear-

‘ing surface N,of the valve lever H, thus clos-

ing the opening in the valve C, and throttling
the inflow of the gas. As the diaphragm

‘moves downward the reverse action takes

place, the counter weight a, keeping the valve

lever II, pressed upward against the dia-
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lator.
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phragm lever I, and opening the inlet valve.
As the flow increases from the regulator the

diaphragm falls lower and lower so as to al- |

low the gas to pass freely in from the inlet,
and maintain the pressure in the regulator.
When the upper part of the casing is made
to increase in diameter upward the motion of

“thediaphragm downward folds the material of
the diaphragm overin such a mannerasto de- |

crease its effective area of the diameter, thus
increasing the pressureof the gas in the regu-

make the regulator far more sensitive than
could be possible with the ordinary form of
diaphragm,; large changes in the volume or
flow having little or no effect to change the

- pressure of the gas delivered from the regu-

lator. |

65 The diaphragm in the upper part of its

stroke serves by means of the rod R, dia-
phragm lever I, and bearing on the bearing

_ oL 1 , | phragm to its operating position.
By this construction, I am enabled to

surface N, of the valve lever H, to regulate
the inflow of the gas and maintain the press-
ure as deseribed. In casethe pressureof the
oas at the inlet pipe C, is cut off so that there
is no gas to flow into the regulator the dia-
phragm  falls.

O, of the diaphragm lever I, comes in contact
with the bearing surface M, of the valve lever
H, and as the diaphragm falls farther presses
down on the valve lever H, and closes the in-
let opening at the same time that the outer
end of the diaphragm lever 1,lifts up the dead
weight safety valve S, thus relieving all press-
ure in the regulator. While in this position

if the gas in the inlet pipe C, be again turned -

on it cannot enter the regulator asthe weight
on the diaphragm firmly holds the valve seal
J, on to the valve seat L. In case this valve

seal should leak slightly from any cause, the
fact that the dead weight safety valveis held
open will prevent sufficient pressure from ac-

cumulating under the diaphragm T, to raise
it and open the valve. .. - the di:
phragm weight U, is attached the pull up rod

W, which extends up through the bushing X,

in the top of the case B. DBy unscrewing the
cap Y, and pulling up on the pull up rod W,

so as to lift the diaphragm and valve 1'“6.1'_-1* |
the gas is again permitted to enter through-

the inlet valve into the regulator.

In the distribution of fuel gas under press-
ure, it often occurs that the pressure in the
main line becomes less than the pressure at

‘which the regulators are supposed to deliver.

When this oecurs the diaphragm T, would not

' have sufficient pressure under it to hold open

the valve C, and would fall and entirely cut
off the gas from the regulator. As itis de-

sirous under such circumstances to gét all of -

When it reaches the point
shown in the drawing, the bearing surface

To the top of the dia-
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the gas that can be got some means for sup-

porting the diaphragm other than by the
pressure of the gas must be provided. Around
the pull up rod W, is placed a common bolt

washer 7, which may be slipped to one side a

IIO

sufficient amount to allow the pull up rod W,
to hang on the washer at the notched portion

“A’. Below this notched portion the pull up

icient

rod is tapered to itsfull size which is su

| to form a guide in passing through the bu -Sh__
“ing X, and thus maintain a vertical movement

of the diaphragm. This tapered portion of

| the pull up rod W, serves to slip the washer

back to a position concentric with the opening
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in the bushing, when the pressure of the gas

becomes sufficient to supportand raise the dia-

larger part of the tapered portion of the pull
up rod W, a small hole B’; is bored passing

through the rod. By pulling the rod upward

until the weight U, comes in contact with the
inside of the top of the casethe hole B’; ¢comes

 to a position just above the washer Z. By

passing a short piece of wire or metal through
this hole so as to rest on each side of the
washer Z, the weight will be held up against
the casing when by slightly turning the rod

Near the
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W, so as to tighten the weight against the |

casing by means of the threa,d in the top of
the Wewht the weight will be held so ﬁrmly
that all injury to the diaphragm from jarring

or otherwise will be prevented The dead |

weight safety valve is usually made 8o as to

- open at a presbure about doublethatat which
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the regulator is supposed to deliver gas. In

case of any accident to the diaphmgm, or |

failure in the action of any of the partsof the

regulating valve so that the pressure of the

oas becomes too high in the regulator this

In the partition between the space in the up

per part of the casing above the d1aphmﬂ*m -
and the space in the upper part of the easing

around the safety valve is bored a small Vent
hole.e to permit the air to passin or out above

the diaphragm. Thisholeismade quitesmall

so as to prevent the diaphragm from *“pump-

ing ” the airin the space above thediaphragm

a,ctmn‘ as-a cheek or cushion to prevent flut-
tellnﬂ'

H&vmw thus ‘described my invention, I

clalm—, R | | |
1. In a "uld plessur'e reﬂulator the combi-
nation of the diaphragm, the dlaphraﬂ*m le-

ver operated thereby, and provided with the |

bearing surface. P, and the valve lever pro-

vided W1th the bearmﬂ‘ surface N, with a valve

which controls the inflow of the gas, substan-
tially as shown..

2. In a fluid pressure regulator, the eombl-
nation of the diaphragm, the dla,phren'm le-

ver operated thereby, and provided with the-
bearing surfaces O, P, and the valve. lever.
prewded with the beari ingsurfaces N, M, with
a valve which controls or entirely cuts off the

flow of the gas, substantially as deseribed.

3. Ina ﬂmd pressure regulator, the combi-
nation of a diaphragm, the dla,phra,ﬂm 1ever_
0perated thereby, and provided with the bear-

ing surface O, and the valve lever provided

with the bearing surface M, with a valve which
will entirely eub off the ﬂow of gas when the

pressure becomes.too low to Suppert the dia-

phragm, substantially as shown.

4. Thecombination of the dmphragm adia-

phragm lever connected thereto,a valve lever

Whlch is operated by the dla,phraﬂ'm lever,
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and a safety valve which is operated by the -

diaphragm lever when the dlaphrewm dmps

'substantially as set forth.

5. In a fluid pressure regulator, theé combl-

nation of a casing provided with a separate

esea,pe chamber, a safety valve placed there-
in, a dlaphraﬂ'm and the operating levers

Wthh are operated thereby, an opening be- -
1 ing made through the. ‘partition between the
safety valve will open and allow “the surplus |
- gas to pass off throngh the escape outlet C’..

d1anhmﬁ'm ehembel and the escape cham-

Dber, substantlally as speclﬁed

6. The combination of the casing plOVlded
with a separate escape chamber, the safety
valve placed in this chamber, the dlaphragm
and the diaphragm chamber, an opening be-
ing made through a partltlen between the
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dlaphraﬂ'm and the esea,pe cha,mbers substan- .

tially as shown.
7. The cembmatlon of the dlaphragm, the

_Welﬂ‘ht the pull up rod connected to the
| welﬂ*ht and prowded with shoulders A’, and
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a leterally moving washer placed upon the
top of the casing and adapted tocateh under

the shoulders upon the rod, Substantlally as
desellbed

75

8. The combination of the dlaphragm, thei

weight placed thereon, the pull up rod pro-

portion below the shoulders, a,nd the laterally

.v1ded with the ehoulders A’ and a tapered_ -
80

movable washer Z, placed upon the cesmg, .,_J

substantially as set forth.

9. The combination of the easmg, prowded '

with a perforated bushing in its top, the dia-
phragm, the weight placed upon the. dia-.

phragm and prowded with upturned edges,

the pull up rod W, provided with a hole B,
whereby the weight and the diaphragm may
be held for trenspmtahon substantlally as

specified.

presence of two witnesses.
| FRED E YOUNGS

Wltnesses
F. A. LEHMANN

W. H. H. COOPER_ '
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- Intestimony whereof I aﬂix my swna,ture in
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