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To all whom +t may concern: .
Be 1t known that I, VEryoN K. BEAN, a
citizen of the United States, residing at
Minneapolis, in the county of Hennepin and

5 State of Minnesota, have invented certain
new and useful Improvements in Gas-Pres-
sure Regulators; and I do hereby declare the

following to be a full, clear, and exact de-

seription of the invention, such as will enable

10 others skilled in the art to which it apper-
tains to make and use the same. |

Our invention has for 1ts object to provide

an improved automatic gas pressure regula-

tor adapted for use in connection with dwell-

15 ings, and elsewhere, to maintain a supply of

ocas under constant pressure regardless of
variations in the gas pressure in the supply
conduit or street pipe. ' -
To the above ends, the invention consists
20 of the novel devices and combinations of
devices hereinafter described and defined m
the claims. -
An automatic gas pressure regulator, em-

bodying the several features of our mven-

25 tion, is indicated in the accompanying draw-
ings, wherein like characters indicate hke

- parts throughout the several views.
Referring to the drawings; IFigure 1 1s a
plan view with some parts broken away and
30 some parts sectioned, showing the improved

oas pressure regulator; and Kig. 2 1s a ver-.

tical sectiontaken on the line x* 2* of Fig. 1.

The improved regulator involves a casing
1 preferably of cylindrical form, and pro-
'35 vided with a removable upper head 2 and re-
movable lower head 3. The head 2 1s shown
as secured In working position by screws 4,

while the head 3 has threaded engagement at-

5 with the lower end of the said cylindrical

40 casing 1, although, of course, the said heads

might be otherwise detachably secured.
The casing 1 is provided with two horizon-
tally extended vertically spaced partitions 6
and 7, and it is further provided with a par-
45 tial partition 8 located above the partition 6

and is shown united therewith by an inte-

orally cast cylindrical rim 9. Theintertor of
the casing 1s thus divided into four compart-
ments 10, 11, 12 and 13. The upper com-
50 partment 12 is formed with a depending
annular sealing channel 122 adapted to con-
tain a sealing }Tiquidj such as mercury, mdi-
cated by the character z. The lower head 3
is formed with a hollow central hub portion

i,

nel b, which latter is adapted to contain a
sealing liquid, such as mercury, indicated
by the character zt. The cavity formed in
t
.

wreaded plug 14. _ _
The gas from the supply conduit or water

e hub 32 is shown as normally closed by a

60

main is delivered into the lower compart-

ment 10 of the casing through a pipe 15
which, as shown, is tapped through the said
cap 3. The gas is conducted from said cas-

ing to the branch or distributing pipes, and

thence to the burners through a pipe 16
which, as shown, i1s tapped through one side
of the casing 1 and opens directly from the
intermediate compartment 11 thereof. The
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partition 7 is provided with a centrally locat-

ed valve port 17 shown as formed in a bush-
ing 172, and the partition 6 is provided with
a relatively small valve port 18 formed m a
bushing 18, - The partial partition 8 is pro-
vided with a passage 8* located in axial
alinement with the valve ports 17 and 18.
The ports 17 and 18 are adapted to be
simultaneously opened and closed by a hol-
low inverted conical valve 19. This valve
19 has an upwardly projecting tubular stem
20 and a depending tubular stem 21. The
stem 20 works with clearance through the
passage 82 and the partition 8, and the stem
21 works through a seat in the upper portion
of the hub 32, and its lower end is normally

! closed by a plug 22. -
A sealing cap 23 1s secured to the stem 21

and works in the sealing hquid 2', thereby
maintaining a gas tight joint between the
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compartment 10 and the chamber in the hub

32, A muech larger inverted sealing cap 24 1s

secured to the upper end of the stem 20, as

shown, by means of a collar 20* on said stem
and a nut 25 detachably secured to said stem.
This so-called cap 24, which'is made of thin
sheet metal, acts as a sort of floating dia-

phragm or piston from which the cut-off

valve 19 is suspended and by which the said
valve is raised into a closed position under
predetermined pressure onsaid diaphragm24.

‘A leaf spring 26 is supported within the
upper compartment 12, as shown, by a screw
27 which works through the central portion
of the upper head 2.

A weighting liquid 2*, preferably of mer-
cury, is introduced into the interior of the
valve 19 through the hollow stem 20 thereof.

' The amount of mercury introduced into said

55 32 and a surrounding annular sealing chan- | valve depends upon the gas pressure that it
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18 deSiréd'to maintain at the burners or other
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65 to maintain a pressure on the diaphragm or |

2

pomt of distribution. The mercury may be
drained from said valve 19 when the plug 14

1s removed from the hub 3% and the plug 22
1s removed from the depending stem 21 of

the said valve. The sealed joint afforded by
the mercury 2! in the lower cap 23, while not
absolutely necessary, is desirable because it
prevents the escape of gas when the plug 14
1s removed, as above stated.

The operation of the device is substan-
tially as follows: Whenever the pressure of
gas 1 the compartments 11 and 13 reaches
or falls slightly below a certain predeter-
mined desired pressure (determined by the
amount of mercury in the valve 19), the
valve 19 will lower and simultaneously open
up the ports 17 and 18, thereby admitting
gas irom the supply pipe 15 into the inter-
mediate compartment 11, and from thence
through the pipe 16 to the point or points of
distribution. This opening of the port 18
also admits the gas under increased pressure
into the equalizing compartment 13, and
irom thence through the port 8* into the
upper compartment 12 below the cap or
floatmg diaphragm 24. It is, therefore, evi-
dent that when the ports 17 and 18 are open,
the pressure in the equalizing compartment
13 and on the under side of the said floating
diaphragm 24 will be equalized by the pres-
sure in . the intermediate compartment 11.
Hence, whenever the pressure in the said
compartment 11 slightly exceeds the prede-
termined desired pressure, the diaphragm 24
will be raised carrying with it the valve 19
and causing the latter to simultaneously
close the ports 17 and 18. In this way, the
pressure of the gas in the compartment 11
and distributing pipe 16 will be maintained

practically constant, regardless of variations

In pressure In the main or supply pipe above
the Eredetermined desired pressure. The

equalizing compartment 13 very greatly as-

sists In malntaining an even pressure on the
diaphragm or cap 24 and prevents sudden
movements thereof, and hence, fluctuations
or bumping movements of the valve to or
from its seated position. At all times the
port 8* ailords a very restricted passage for
the gas between the so-called equalizing
chamber 13 and the interior of the mverted
float or flanged diaphragm 24; and when the
valve 19 is In an open position, the port 18
affords a restricted passage between the

chamber or compartment 11 and the said

equalizing chamber 13. These restricted
passages are important because they permit
only a slow passage of gas into and from the

equalizing chamber 13, and hence, prevent

the float 24 and valve 19 from being suddenly
moved or caused to jump from one position
to another. At the same time, said equaliz-
ing chamber holds a sufficient quantity of gas
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oat, and 1s very even except for variations
caused by continued varying pressure in the
gas supply conduit.

The spring 26 may be moved to and from
an operative position by means of its sup-
porting screw 27. When it is in operative
position, it is adapted to engage the dia-
phragm or cap 24, so that it will add its force
to the weight of the valve 19 and mercury 22,
and thus assist in opening the valve when it
18 desired to maintain a high pressure in the
distributing point or points.

The lower compartment 10 of the casing
serves as an expansion chamber for the gas,
and causes the valve 19 to be completely sur-
rounded by gas, so that the gas will pass
evenly through the port 17 and around the
said valve when the valve is open. The two
pipes 15 and 16 extend at such an angle to
each other and tap the casing at such a
closely adjacent point that the casing is
adapted to be applied as a substitute for an
ordinary elbow. This feature in practical
construction 1s very important, and consid-
lerably reduces the cost of installing the regu-

ator.

The term “floating plate’ is herein used in
the broad sense, and would include a dia-
phragm or other body arranged to rise and
fall under varying gas pressure.

What I claim is:—- -

1. In a gas pressure regulator, the combi-
nation with a casing having inlet and outlet
compartments forming part of a gas conduit,
of a regulating valve controlling the port
between said two compartments, a third
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compartment and an equalizing chamber

distinctive and independent from said inlet
and outlet compartments, a floating plate in
said third compartment connected to and
operating said valve, the said equalizing
chamber having a restricted communication
with said third compartment and with said
outlet compartment, substantially as de-
seribed.

2. In a gas pressure regulator, the combi-

nation with a casing having three vertically

spaced compartments connected by upper
and lower ports, of a supply pipe leading to
the lower compartment, a distributing pipe
leading from the intermediate compartment,
a pressure actuated floating plate working in
the upper compartment of said casing, and
a valve connected to and actuated by said
floating plate and arranged to simultaneously
open and close said two ports, substantially
as described.

3. In a gas pressure regulator, the combi-
nation with a casing having upper, lower and
Intermediate compartments and an equaliz-
ing chamber or compartment interposed be-
tween said upper and intermediate compart-
ments, the said four compartments being con-
nected by axially alined ports, of a pressure
actuated floating plate in said upper com-
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partment, and a valve in said casing arranged
to sunultaneously open and sm'lultaneously
close the ports between said lower and inter-
mediate compartments and between said
Intermediate and equalizing compartments,
substantially as described.

4. In a gas pressure regulator, the combi-
nation with a casing having upper, lower and
intermediate compar tments and an equaliz-
ing compartment mterposed between said
imntermediate and upper compartments and
codperating with said upper compartment to
form an annular hquid containing sealing
channel, the said four compartments being
in communication with each other thr ough
axially alined ports 17, 18 and 8%, of a float-
ing plate 24 having a dependmﬂ* rim work-
ing 1n sald sealing cha,lmel a conlcal valve
mla,nged to simultneously open and simul-
taneously close said two ports 17 and 18 and
having an upwardly projecting stem con-
nected to said floating plate, a gas supply

i

pipe opening into the lower compartment ot
sald casing, and a distributing pipe leading
from the mtermediate compartment of said
casing, substantially as described.

5. In a gas pressure regulator, the combi-
nation with a casing and a pressure actuated
valve arranged b0 open and close a port

therein through which the gas must be

passed, said valve having a depending stem
working through a hub in the lower portion

3 .
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of said casing, of a sealing cap connected to

said valve and having a dependmg annular
flange working in an annular channel formed

in the bottom of said casing smroundlng sald

hub, and a sealing liquid contained 1 said
Seahnﬂ' channel, substantially as described.

In testlmony whereof 1 aflix my signature
in presence of two witnesses.

VERNON E. BEAN.
Witnesses:

H. D. KiLGorE,
F. D. MercHANT.
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