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This invention relates to a gas plant and 
While features of the invention may be applied 
in gaS plants of any capacity or for any purpose, 
it is intended to have its greatest usefulness 

5 when applied to Small isolated gas plants such 
aS may be employed for Supplying a relatively 
Small quantity of gas at a uniform pressure. 
While Such gas could be used for any purpose 
whatever, in the accompanying specification 

0 the invention is described as applied to a small 
gas plant of this type for supplying gas for 
household use, for example, in a cook stove. 
The general object of the invention is to 

provide a gas plant having different Sources of 
Supply delivering gas at a common point and 
having means for effecting the drawing of gas 
from One of the Sources of Supply until that 
Source of Supply fails or becomes reduced and 
then automatically drawing the gas from the 
Other Source of Supply; also to provide a plant 
of this type with means for insuring the delivery 
of gas at a, Substantially uniform pressure in 
the service line. . . m 
A further object of the invention is to provide 

means for indicating automatically which 
Source of Supply is being drawn upon by the 
Service pipe. 
The invention is capable of practical use in 

Small household plants in which liquefied gas is 
30 provided in reservoirs or “bottles' capable of 

Sustaining high pressure. One of the objects 
of the invention is to provide means to co 
operate with two such bottles to enable either 
bottle to be placed in Service and at the same 
time to automatically Supply the gas from the 
other bottle when the bottle being used is in 
capable of maintaining the necessary pressure in 
the Service pipe. 
Small plants of this kind may be employed 

in cold climates, with the gas 'bottles' located 
outside of the building in which the gas is 
employed, and One of the objects of the in 
vention is to provide simple means for indicating 
at the delivery point of the gas Supply whether 

45, the plant is operating on the regular service 
bottle or on the reserve or last bottle. This 

5 

40 

gives Opportunity for another reserve bottle to 
be connected up in the plant. 

Further objects of the invention will appear 
hereinafter. 

he invention consists in the novel parts and 
combinations of parts to be described herein 

5 

after, all of which contribute to produce an 
efficient gas plant. 

55. A preferred embodiment of the invention is 

(C. 50-26) 
described in the following Specification, while 
the broad scope of the invention is pointed Out 
in the appended claims. 

In the drawings: 
Figure 1 is a view of a diagrammatic nature 

illustrating in side elevation, a gas plant en 
bodying the invention and illustrating the same 
connected up to a cook stove in a building re 
moved a short distance from the location of 
the bottles. In this view, a part of the cab 
inet of the apparatus is oroken away, and Cer 
tain parts are shown in cross-section. 
Figure 2 is a front elevation of an indicator 

which may be located over a stove or at another 
point where gas is consumed for indicating 0. 
whether the supply of gas is coming from the 
regular service bottle or whether it is coming 
from the reserve Supply. 

Figure 3 is a horizontal Section taken about On 
the line 3-3 of Figure but upon an enlarged 75 
Scale. Portions of this view are broken a Way. 

60. 

85 

This view illustrates details of the indicator and 
the means for controlling the same. This Sec 
tion is also indicated at the line 3-3 of 
figure 4. . 80 
Figure 4 is a vertical section taken about on 

the line 4-4 of Figure 3 and further illustrating 
details of the indicator operating means. 

Figure 5 is a longitudinal vertical Section 
taken through the pressure regulating means 35 
which receives gas from either of the sources 
of supply. This view shows the parts in the 
normal operating relation during which the first 
source of supply or service bottle is still at a . 
relatively high pressure and supplying gas to the 90 
receiver. 

Figure 6 is a view similar to Figure 5 but 
showing only the left-hand of the figure, and 
this view illustrates the parts in the relation 
which they have if the pressure from the service 95 
supply or reservoir has dropped below the critical 
pressure at which the gas receiver normally 
operates. 

Figure is a vertical Section taken about on 
the line 7- of Figure and particularly illus- 00 
trating the location and general construction of 
a secondary regulator which co-operates with 
the other parts of the invention in their 
operation. 

Figure 8 is a cross-section taken on the line 105 
8-8 of Figure 5 but upon an enlarged Scale and 
particularly illustrating the guide for one of the 
valve closures, together with the means for ad 
mitting the gas past the valve closure from the 
inlet into the receiver. O 
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2 
Before proceeding to a detailed description of 

the invention, it should be stated that the inven 
tion enables two or more sources of gas to be 
employed for delivering gas at Service pressure 
to a point of consumption and as usually prac 
ticed would involve the use of one or more con 
tainers or gas “bottles' carrying liquified gas 
which vaporizes and passes to pressure regulat 
ing means. The invention enables either one of 
the gas supplies or bottles to supply the gas for 
consumption, and when the gas in one bottle is 
substantially consumed, the apparatus auto 
matically supplies the gas from the other bottle, 
Or secondary Source. 
While the invention can be applied in situ 

ations where it is necessary to insure a uniform 
supply of gas at the point of consumption, it is 
particularly useful when applied in Small gas 
plants such as may be employed for Supplying 
gas for household purposes. In practice Such 
a plant would include two or more gas "bottles' 
carrying liquified gas, and these "bottles' or 
containers are capable of Sustaining a high in 
ternal pressure. According to the invention 
these bottles are connected up to pressure re 
ducing and regulating means that insures the 
delivery of the gas at a substantially uniform 
service pressure in spite of the great variations 
in pressure that may occur in the reservoirs or 
“bottles' from which the gas is being taken. 
The apparatus preferably includes an indi 

cator which automatically indicates whether the 
gas is being drawn from the regular Service 
reservoir or bottle, or from the reserve bottle 
which supplies the gas after the first service 
bottle has been Substantially exhausted. The 
apparatus is so arranged that, although pres 
sure is employed to control the indicator, there 
is no pressure device located within the building 
where the gas is being consumed. 

Referring more particularly to the parts and 
especially to Figure 1, 1 and 2 represent tWo 
sources of gas, for example, two gas “bottles' 
carrying liquified gas. These bottles may be set 
up alongside of each other in a suitable housing 

In practicing the invention I 
provide between these bottles pressure reducing 
means 4 which is preferably constructed as 
illustrated in Figures 5 and 6. From the bottle 
1, which for the purpose of illustration we will 
consider the primary or service bottle, a pipe 
5 conducts the gas to one side of the pressure 
regulating means where it connects to an inlet 
6. From this inlet the gas may pass into a re 
ceiver or receiving chamber 7 within the pres 
sure regulating device 4. In other Words, this 
receiver is preferably common to both of the 
bottles and may receive gas from either of them 
alone or both of them simultaneously. A similar 
connecting pipe 8 connects to the bottle 2 and 
delivers gas to its corresponding inlet 9. The 
inlets 6 and 9 have pressure regulating valves 
corresponding to them which are preferably of 
like construction. One of these valves will be 
now described. 
Each valve comprises a movable closure 10 

the position of which is regulated by the pres 
sure existing in the receiver. 7. In the present 
instance this is accomplished by providing a 
diaphragm 11 co-operating with the valve 
closure and provided with a stem 12 the lower 
end of which is located below the diaphragm 
and connects by a link 13 to a toggle joint 
formed between toggle levers 14 and 15, the 
former of which is pivotally attached to the 

7. 
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valve closure 10 and the latter of which is 
anchored on a fixed cross-pin 16. This croSS 
pin 16 is located on the central vertical axis 
of the regulating device and is a Common an 
chorage for the toggle levers of both valves. 
The receiving chamber 7 is preferably formed 

in a body or casing 17 surmounted by a re 
movable bonnet 18 carrying means for guiding 
the stems 12, which means may include a bush 
ing 19 and a collar 20 that forms a seat for a 85 
coil spring 21 that thrusts down upon the 
diaphragm. The bushing 19 is adjustable so 
as to enable the pressure of the Spring against 
the diaphragm to be regulated. 
The threaded bushing 19 may be provided 

with a check-nut 22 for locking it in any posi 
tion in which it is set. . 
Each side has a chamber 23, and these cham 

bers communicate with each other through a 
passage 24 and are vented to the atmosphere 
at 25. 
In using the apparatus the two Springs 21 

are preferably adjusted so that their corres 
ponding diaphragms will rise at Substantially 
the same pressure existing in the reveiver 7. 
In order to enable either one of these valves 

10 to be set to operate at a higher receiver 
pressure than the other valve, I provide means 
for loading either valve to the exclusion of the 
other and this means is preferably constructed 
So that the 'load' can be transferred When 
desired from One valve to the other. This 
'load' can be of any desired form but in the 
present instance it preferably consists of a 
weight 26 mounted on an arm 27 attached to. 
a horizontal pivot pin 28 located in a SWiveled 
head 29 mounted in the bonnet to swivel be 
tWeen the two stems 12. 

Figure 5 illustrates this device with its parts 
in the position which they have in normal 115 
operation, the left valve closure 10 being 
slightly “cracked' and permitting gas to flow 
from the Service reservoir 1 into the receiver 

In practice, when the left-hand stem 12 is 
loaded in this way, the pressure existing in the 120 
receiver may be normally about 5 pounds per 
Square inch and maintains the diaphragm 11 
of the weighted stem in a raised position. If 
the pressure drops slightly, the diaphragm 
moves down slightly and moves the left-hand 125 
valve 10 further of its seat 10, thereby admit 
ting an increased flow of gas, which will raise 
the pressure in the receiver. 

in spite of the use of a regulating valve of 
this character that is automatic in its operation 130 
to deliver gas to the receiver and maintain 
the same full of gas at a normal operating 
pressure, it is very difficult where the pressure of 
the gas in the bottle varies greatly, as it does 
in practice, to maintain this receiver pressure 
constant enough to enable it to be used in a 
gas burner. For this reason I prefer to provide 
a pressure regulating device 30 (see Figure 1) 
which is connected in the service pipe 31 that 
supplies, gas to the gas consuming device, for 
example, a cook-stove 32, located in the build 
ing adjacent to which the gas bottles are Set 

9. - 

This pressure regulating device 30 may have 
any desired construction, but is preferably the 
common form illustrated in Figure 7, that is to 
say, it has an automatically controlled inlet 33 
with a regulating valve closure 34 automatically 
controlled by the pressure in a receiver or pres 
sure chamber 35. This valve is controlled by a 150 
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1960,466 
diaphragm 36 exposed to the pressure within the 
chamber 35 and pressed inwardly by a coil 
Spring 37. This regulator is fundamentally of 
the same construction as the duplex type of 
regulating valve illustrated in Figure 5. 
Means is provided for indicating within the 

building where the stove 32 is located, the pres 
Sure existing in the receiver 7, and the pressure 
indicated apprises the user of the apparatus as 
to whether the gas is being supplied from the 
Service bottle 1 or the reserve bottle 2. For this 
purpose I provide an indicator 38 which is pref 
erably located on the face of the Wall 39 of 
the building, adjacent to the stove. This indi 
cator is preferably operated by a rotatable 
spindle 40 that carries its pointer 41, said 
Spindle being mounted in a tubular housing 42 
that extends horizontally through the Wall of the 
building. The outer end of this spindle is ac 
tuated in any suitable manner through the 
agency of a pressure controlled device 43. This 
device is preferably constructed as indicated in 
Figure 4, comprising a pressure chamber 44 con 
nected by a pipe 45 With the receiver 7, and 
the chamber 44 is divided by a flexible dia 
phragm 46 having a stem 47 that is guided in 
the bonnet 48 of the device. The stem 47 is 
pressed downwardly by a coil spring 49 and the 
Sten is formed with circumferential grooves to 
give it the effect of a rack 50. The teeth of this 
circumferential rack 50 mesh with a pinion 51 
that is rigid. With the spindle 40. 
The Spring 49 is adjusted by means of an ad 

justing plug 52 that is threaded into the upper 
end of the bonnet 48. The spring should be set 
to such a force that it will be compressed by the 
normal pressure in the receiver 7 when the plant 
is operating on the primary or service bottle l; 
but when the plant is operating on the reduced 
pressure that exists in the receiver When the 
plant is operating on the secondary reservoir 2, 
the spring 49 will extend itself and thereby 
cause a rotation of the spindle 40. This Will 
move the pointer of the indicator from the Word 
“Service' over to the Word 'Reserve.' 

In the operation of the apparatus, when the 
weight 26 is set on the left-hand bottle 1, or 
Service bottle, the valve closure 10 will be 
“cracked' off the seat 08. When gas is being 
consumed, thereby permitting flow from the 
service bottle 1 into the receiver 7 and main 
taining any desired normal operating pressure, 
for example, 5 pounds per Square inch. The 
Springs 21 may be set to maintain, for example, 
2A to 3 pounds in the receiver 7 when not 
loaded by the weight 26. 
With this arrangement it will be evident that 

a pressure of approximately 5 pounds in the 
receiver will keep the right-hand valve closure 
10 tight on its seat, as indicated in Figure 5, 
and no gas Will be drawn from the Secondary or 
reserve reservoir 2. 

If the conditions become such that the service 
bottle i will not maintain the normal operating 
pressure in the receiver 7, then the weight 26, 
in conjunction with the spring 21, Will cause the 
diaphragm to move down to the depressed posi 
tion in which it is indicated in Figure 6. After 
this occurs there will be no more immediate 
regulation of the pressure in the receiver, but 
the gas will be permitted to flow freely from 
the bottle 1. If this should occur by reaSOI 
of rapid consumption of gas, after which the 
gas was shut off, the pressure in the receiver 
might rise again sufficiently to press up the 

3 
diaphragm 11 under the weight 26 and 23ise 
the weight and restore the parts to their noiana 
operating relation indicated in Figure 5. If, 
however, the gas from the service bottle 1 is 
all consumed So that the pressure in the receiver 
7 cannot be caused to rise again by gas from 
this bottle, then when the pressure drops to 
about 2% or 3 pounds, according to the "set" 
of the spring 21, the valve closure 10 correspond 
ing to the bottle 2 will "crack' and admit gastC 
the receiver from the reserve bottle 2. This Will 
deliver gas to the pressure regulator 30 at ap 
pioximately 2% to 3 pounds, and this pressure 
regulator 30 will continue to supply gas to the 
service pipe at Substantially the same pressure 
aS before. 
As soon as the pressure falls in the receiver 

from the normal service bottle operating pres 
Sure of 5 pounds to the reserve bottle operating 
pressure of about 2% to 3 pounds, then the 
change in pressure at the pressure actuated 
device 43 Will actuate the indicator to throw the 
pointer 41 over to the word “Reserve'. 

is time to disconnect the exhausted bottle 1 and 
Substitute a new bottle. As Soon as the new 
bottle is connected in place, the gas service man 
who delivers the new bottle simply moves the 
'load' over to the stem 12 at the right Which 
transfers the Service to bottle 2. This bottle 2 
then becomes the service bottle, and the new 
bottle on the left will become the reserve bottle. 

It should be understood that the pressures 
referred to as normally existing in the receiver 

are ne'ely Stated by Way of example; it is 
only necessary that the normal operating pres 
Sure in the receiver on the prinary bottle or 
service bottle 1 should be slightly greater than 
that which exists when operating on the reserve 
bottle. This difference is merely great enough 
to insure operation of the indicator by the pres 
sure controlled device 43. In practice it will be 
found that the pressures stated will give a very 
Satisfactory operation. 
The connections, including the pipes 5 and 8, 

are, of course, interchangeable and permit the 
substitution of a new full gas bottle by merely 
detaching the couplings and connecting up the 
new bottle to the pressure regulating means 4 
as described. 

It is understood that the embodiment of the 
invention described herein is only one of the 
many embodiments this invention may take, and 
I do not wish to be limited in the practice of 
the invention, nor in the claims, to the par 
ticular embodiment set forth. 
What I cairn is: 
1. A pressure regulating means for an illumi 

nating gas plant having tWO Sources of Supply 
of gas under preSSure, which comprises a casing 
having a gas receiving chamber and inlet pas 
Sages for connection with said Sources of Supply 
of gas, valve means for each of said inlets, 
each valve means including a movable valve 
closure for regulating the infoW of gas from one 
of the inlets to the gas receiving chamber, a 
spring-pressed diaphragm for each valve clo 
Sure, means for connecting each diaphragm to 
its valve closure for regulating the operation of 
the same to open the closure only when the . 
pressure of the gas in the gas receiving chamber 
is below a determined value, a stem connected 
with each diaphragm extending through the 
casing, and a manually transferrable loading 
means capable of engaging either stern enabling 
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a corresponding diaphragm and its valve closure 
means to Open only at an increased pressure and 
enabling the pressure of gas in the receiver to 
maintain the other valve closure normally in its 
closed position. 

2. A pressure regulating means for an illumi 
nating gas plant having two sources of supply 
of gas under pressure, comprising a pressure 
regulating valve for each source of supply of 
gas, a common gas receiving chamber for the 
gas passing through such valves, each valve 
means being provided with a diaphragm con 
nected for controlling the valve means, said 
diaphragm being actuated by the pressure of 
gas in the gas receiving zone and including 
means for Setting the same to open the corre 
sponding valve means only when the pressure in 
the gas receiving chamber falls below a pre 
determined value, a stem connected with each 
diaphragm extending through the casing, and 
a Supplemental diaphragm loading member man 
ually movable for connection separately with 
either of such stems to effect a raising of the 
pressure in the gas receiving chamber at which 
the diaphragm connected with such stem will 
Open its corresponding valve means. 

3. A preSSure regulating means for an illumi 
nating gas plant having two sources of supply 
of gas under pressure, which comprises a casing 
having a gas receiving chamber and inlets there 
to for separate connection with the different 
Sources of gas Supply, a regulating valve for each 
inlet, each valve having a diaphragm connected 
to control the same, which diaphragm is acted 
upon by the pressure of gas in the gas receiving 
chamber, means for yieldingly engaging each 
diaphragm and adjustable to vary the pressure 
of gas at which Such diaphragms may permit 
their corresponding valves to open, said latter 

40 
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50 

means of each valve being adjusted to permit 
both valves to open at substantially the same 
pressure of gas in the gas receiving chamber, 
a stem connected with each diaphragm extend 

1,980,466 
ing through the casing and a supplemental 
load manually transferrable to either stem to 
cause the valve corresponding to the diaphragm 
connected to such stem to open only when an 
increased pressure exists in the gas receiving 
chamber. 

4. A gas regulating means for connecting two 
Sources of illuminating gas to a Common gas 
delivery line comprising a casing having a gas 
receiving chamber and gas inlets for connection 
With different supplies of gas, an outlet for the 
gas chamber for connection. With the gas delivery 
line, a valve closure for each inlet, each valve 
closure being connected with a diaphragm for 
operating the same, said diaphragms being each 
controlled by the pressure of gas in the gas re 
ceiving chamber, spring means connected with 
said diaphragms to permit the opening of Said 
valves. only when the pressure of gas in the 
gas receiving chamber falls below a predeter 
mined value, each diaphragm being connected 
with a stem extending exteriorly of the casing, 
and a pivotally mounted weight manually trans 
ferrable to engage either stem to provide an 
increased load on its corresponding diaphragm 
while the position of said pivotal load indicates 
the inlet connection thereby effected. 

5. A pressure regulating means for an ill 
luminating gas plant having tWO Sources of gas 
supply under pressure, which comprises a cas 
ing having a gas receiving chamber and inlets 
communicating therewith for connection with 
the two sources of supply of gas, a valve for 
each inlet to Said gas receiving chamber, each 
including a movable valve closure, a Spring 
pressed diaphragm for each valve closure, a tog 
gle connection between each diaphragm and its 
valve closure, each diaphragm having a stem 
extending exterior of the casing, and a supple 
mental loading means for the diaphragms 
movable into cooperation with either stem. 
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