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To all ution, it naily concern: 
Be it known that I, IIAROLDJ. BELL, a citi 

Zen of the United States, residing at Glouces 
ter City, in the county of Camden and State of 

5 New Jersey, have invented new and useful 
Improvements in Gas-Pressure Regulators, of 
which the following is a specification. 
The object of my invention is to improve 

the construction of that class of high-pressure 
Io gas-regulators which are especially designed 

for use between the gas-meter and supply 
main; and the invention consists in the fea 
tures and combination of devices hereinafter 
described and claimed, reference being made 

I5 to the accompanying drawings, in which 
Figure 1 is a vertical section of my im 

proved gas-pressure regulator provided with 
automatic Safety cut-off and regulating valves, 
an independent starting-valve, and an auto 

2O matic safety relief-valve. Fig. 2 is a hori 
Zontal Section on the line at ac. 

Referring to the drawings, it will be seen 
that the Outer casing A, which comprises the 
gas-chamber and contains the flexible dia 

25 phragm, consists of a central body portion, 
which may be provided with flanges 2 for 
connection with a detachable bottom plate 3. 
and a detachable top or cover 4, whereby ac 
cess can be had to the valves inclosed in Said 

3o case. - 

In one side of the casing is an inlet 5, that 
is adapted to connect with a gas-supply pipe 
leading from a main or elsewhere, and in the 
other side is an outlet G for connection with 

35 a delivery-pipe leading to a gas-meter or to 
the gas-burners. The gas-inlet 5 communi 
cates directly with the interior of a chamber 
7 in a valve-casing that is located wholly 
within the gas-chamber formed by the outer 

4C casing A. The valve-casing is provided at 
top and bottom with suitable openings to re 
ceive an upper bushing S and a lower bushing 
9, each of which forms a double valve-seat, 
one in the chamber 7 and one on the outer 

45 side. Each of these bushings 8 and 9 is pro 
vided with a spider or perforated plate 10 for 
passage of gas and having a central guide 
opening for a vertical stem 11, to which 
valves 12, 13, and 14 are attached. The valve 
stem 11 is suspended from a hollow casting 15, 

5o that is connected by means of a cap 16 to a 

flexible diaphragm B, supported in the upper 
part of the casing A above the valve-casing, 
and the latter, at its top and bottom, opens 
directly into the gas - chamber. The dia 
phragm B comprises two central annular me 
tallic plates 17 and 18, arranged one above 
the other around the screw-threaded neck 19 
of the hollow casting 15, to which they are 
secured by the cap 16, which is screwed onto 
said neck. Between the superposed plates 17 
and 18 is secured the inner edge of an annul 
lar piece of leather, rubber, or other flexible 
material 20, the outer edge of which is se 
curely clamped between the body and top of 
the Outer casing. 

In opposite sides of the casting 15 are per 
forations 21 for the passage of gas, and in the 
top of the cap 16 is an opening that is con 
trolled by a weighted safety relief-valve 22, 
preferably formed in two parts for conven 
ience of attachment to the cap. This safety 
relief-valve 22 consists of an inverted conoidal 
portion 22, that is seated in the correspond 
ingly-formed opening in the top of the cap, 

ob and a weighted cylindrical portion 22, of suf 
ficient diameter to prevent the Valve from 
becoming dislodged by its sudden rise under 
a high pressure of gas. Above the safety 
relief-valve 22 is a vent 23 in the top of the 
valve-casing. 
The valves on the stem 11 are so arranged 

that the upper one 12 is above the valve-cas 
ing, the intermediate valve 13 is within the 
chamber 7, and the lower valve 14 is below 
said valve-casing By this arrangement the 
upper valve 12 and intermediate valve 13 
seat on the upper ends of the bushings 8 and 
9, respectively, when the gas is cut off; but 
when there is a sufficient accumulation of 
gas in the regulator to exert a lifting press 
ure on the under side of the flexible dia 
phragm the intermediate valve 13 and lower 
valve 14 will act in conjunction with the 
valve-seats on the lower ends of said bush 
ings S and 9 to control the volume and press 
ure of gas delivered. These valves are there 
fore adapted to act in the double capacity of 
safety cut-off and pressure-regulating Valves, 
according to circumstances. It will be ob 
served that when the valves 12 and 13 are 
lowered onto the bushings S and 9 they will 
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remain closed, even though subjected to the 
pressure of gas, until the weight of the dial 
phragm and connected valves is overcome by 
an accumulation of pressure under the dia 
phragm, which will occur only when all the 
burners supplied through the regulator are 
closed. 

In one side of the casing A is located an 
adjustable starting-valve C, which is inde 
pendent of the cut-off and regulating valves. 
This starting-valve comprises a screw-thread 

I5 

phragm B, whereby the valves 12 alid 13 are 

45 

ed stem 24, having a hand-wheel 25 on its 
outer end and provided on its inner end with 
a conical point 26, to control a by-pass open 
ing 27 in the side of the valve-casing. The 
Screw-threaded portion of the valve-stem 24 
engages an opening in the side of the outer 
casing, and may be provided with a stuffing 
box 2S, supported in a boss 29, provided with 
suitable packing. 
When the regulator is put in position and 

before gas is admitted beneath the diaphragm, 
the Valves 12 and 13 will rest or be seated on 
the upper ends of the bushings S and 9, re 
spectively. If gas is now permitted to enter 
the chamber 7, its downward pressure on the 
valve 13, together with the weight of the dial 
phragm and connected valves, will be greater 
than the upward pressure on the valve 12, so 
that both valves will remain closed. 

In order to start the regulating-valves, it 
becomes necessary to overcome the weight of 
the diaphragm and connected valves, and 
this is effected by opening the starting-valve 
C, thereby permitting the passage through 
the by-pass opening .27 of sufficient gas to 
exert a lifting pressure on the flexible dia 

Started from their seats. Gas will now flow 
freely through the bushings S and 9 into the 
casing A, and, accumulating beneath the flexi 
ble diaphragm, will cause it to sustain the 
Valves 13 and 14 in position to operate in 
conjunction with the lower ends of the bush 
ings S and 9 for the purpose of regulating the 
Volume and pl’essure of gas passing through 
the regulator. Under a high pressure of gas 
the ascent of the flexible diaphragm l; will 
carry the valves 13 and 14 upward toward or 
in temporary contact with their seats, so as 
to diminish the flow of gas by said valves. 
Should the pressure of gas in the valve-cas 
ing. A become excessive while the burners are 
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closed, it will escape at the safety relief-valve 
22 and through the vent 23 above said valve, 
thereby avoiding unnecessary and offen dan 
gerous pressure. 
After the automatic safety cut-off and regul 

lating Valves 12, 13, and 14 have been started 
by opening the starting-valve C, said starting 
valve should be adjusted to pass a small quan 
tity of gas-say one cubic foot per hour-for 
the purpose of providing for a future auto 
lmatic starting of the regulating-valves by 
simply closing all the burne's, as above men 
tioned. - 

It sometimes happens that the supply of 

gas to a building is temporarily cut off or 
withdrawn, by accident ol' otherwise, while 
the burners are Open and in use, thereby ex 
tinguishing the lights. Now, if the gas is 
turned on again before the burners are closed 
it will result, in great Waste, serious incon 
venience, and possible danger, all of which 
are obviated by my invention. 

It will be seen that in my improved gas 
pressure regulator the valves 12 and 13 will 
drop onto their seats at the upper ends of the 
bushings S and 9 the instant that the supply 
of gas to the regulator is cut off, and if the 
burners have been left open and the starting 
valve C has been adjusted to permit the flow of 
only a small quantity of gas through the by 
pass the gas when again turned on or ad 
mitted to the regulator will be prevented by 
the weight of the diaphragm from exerting 
sufficient pressure to open the cut-off valves 
12 and 13, and consequently gas will not be 
able to pass beyond the chamber 7 in any 
large quantity until the burners are closed, 
thereby permitting the gas that ?lows through 
the by-pass to accumulate gradually beneath 
the diaphragm and exert thereon a sufficient 
lifting force to start the cut-off valves from 
their seats. In the Imeantime, before the 
burners are closed, the escape of gas into the 
building will be inconsiderable, owing to the 
small quantity that can ?low through the by 
pass. 

I do not herein broadly claim the combi 
nation of a Casing having a gas-chamber con 
taining a flexible diaphragm, a valve-casing 
arranged wholly within the chamber beneath 
the diaphragm and having a quadruplex 
valve-seat which is adapted to communicate 
at its top and bottom with the chamber of the 
casing beneath the diaphragm, a triple valve 
for the valve-casig, a by-pass from the valve 
casing to the gas-chamber, a starting-valve 
adjustable to stand more or less open, and a 
connection between the diaphragm and the 
triple valve, as such combination is claimed 
in my application for Lette's Patent filed of 
even date herewith, Serial No. 313,325. 
What I claim as my invention is 
1. The combination, in a gas-pressure regu 

lator, of an outer casing comprising a gas 
chamber containing a flexible diaphragm, a 
valve-casing located wholly within the said 
gas-chamber beneath the diaphragm and have 
ing both its upper and lower ends opening di 
l'ectly into the gas-chamber beneath the dia 
phragm and provided, respectively, with a 
bushing forming a duplex Valve-seat, and a 
triple valve for the valve-casing, having its 
stem joined to the diaphragm, substantially 
as described. 

2. The combination, in a gas-pressure regul 
lator, of an Outer casing comprising a gas 
chamber containing a flexible diaphragm and 
having a gas-inlet and a gas-outlet, a valve 
casing located wholly within the gas-chamber 
and having its upper and lower ends opening 
directly into the latter and provided at each 
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end With a duplex valve-seat, and a triple 
Valve for the valve-casing, having the upper 
end of its stem suspended from and in line 
With the center of the diaphragm, substan 
tially as described. 

3. The combination, in a gas-pressure regul 
lator, of an Outer casing comprising a gas 
chamber containing a flexible diaphragm, a 
hollow casting suspended from the center of 
the diaphragm, a valve-casing located wholly 
Within the gas-chamber, a valve-carrying 
stem arranged vertically in line with the cen 

ter of the diaphragm and valve-casing andl 
suspended from said hollow casting, a cap 
piece located on the upper side of the dial 
phragm and having a valve-seat, and a relief 
valve supported by said cap, substantially as 
described. 

In testimony whereof I have affixed my sig 
nature in presence of two witnesses. 

II. J. B. ELL. 
Witnesses: 

JAMES L. NORRIS, 
JAMES A. RUTHERFORD. 

  


