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This invention relates generally to safety de 
vices for gas producing systems and it has to do 
particularly with a device of this character es 
pecially well adapted for use in sewage systems 
of that type wherein gas produced in the diges 
tion of sewage is utilized for heating or power 
purposes, or is burned for the purpose of odor 
control. ~ 

In the digestion of sewage a. combustible gas 
is formed. Such gas is- formed at varying rates, 
depending upon the character of the sewage, the 
amount of solids introduced into the digester 
from. time to time and the size and temperature 
of the digester. In systems of the foregoing 
character, more gas may, therefore, be generated 
than is required for consumption purposes and 
it is necessary to discharge. the excess gas to a 
point of waste consumption. Sewage digestion is 
usually carried on in a closed tank type digester 
having either a ?xed cover with liquid seals for 
preventing the escape of gas, or a ?oating cover 
of the general type adapted to float upon the liq 
Hid in the tank to control scum formation and 
aid digestion. In the use of digesters having both 
types of covers it is highly desirable that the gas 
be discharged as rapidly as it is generated 
to avoid the build-up of an excessive pres 
sure in the digester. Otherwise, in the use of a 
?xed cover‘ type digester, the excess pressure may 
break through the liquid seals and allow gas to 
escape, thereby producing objectionable odor 
conditions as well as hazardous explosive condi 
tions. Also, in the use of the ?oating cover type 
digester‘, an excess gas pressure will cause the 
cover to rise away from the body of the digesting 
material therein with loss of advantage of scum 
control with a consequent loss of e?iciency in op 
eration of the digester. 
To oifset the foregoing objectionable condi— 

tions, it is customary to control the gas formed 
in the digester in such a way that it is discharged 
as it is generated and, if more gas is generated 
than is required at the point of utilization (boiler, 
etc.) , the excess is discharged to a point of waste 
where it is burned or otherwise consumed. The 
utilization device or devices may have their own 
controls determining the amount of gas re~ 
quired, and there may be times when no gas is 
required, in which case the gas control must be 
such as to discharge all gas to a point of waste 
disposal. In other words, the gas controls must 
be such as to discharge all gas to a, point of uti 
lization or a point of waste or both without pres 
sure back-up in the digester. Separate pres 
sure relief and'flre control devices have hereto 
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fore been employed. for the foregoing purpose, 
one device controlling the gas ?ow to the point 
of utilization and the other controlling, the ?ow 
to a point of waste, where the gas is usually dis 
posed of by a main burner having a constantly 
burning pilot. The pilot burner is constantly 
supplied with gas from the digester. In the use 
01‘ such prior devices, it has been necessary to 
interconnect the same for the desired gas ?ow 
control. Such. prior arrangements have necessi 
tated complicated piping arrangements which 
required considerable skill in setting up the same 
and which at all times invited hazardous explo 
sive conditions due tov improper installation. 
They were also quite expensive to install and to 

Also, in prior safety devices,’ it was necessary 
to employ a ?ame arrester unit withreach con 
trol device to prevent. back?ring which would, 
otherwise, be likely to result in an explosion at 
the source. This added considerably to the ini 
tial cost. and maintenance of equipment in ad 

.dition to further complicating the piping ar 

. rangement. 

One of the objects of my invention is to pro 
. vide improved safety control means-of the fore 

‘ going character by which all of the foregoing 
objectionable conditionsare avoided. 
Another object is to provide an improved safety 

control device for controlling gas generated in 
a sewage digester, which device is of simple and 
inexpensive construction, is of compact form, is 
so- easy to install that it may be installed by un 

_ skilled labor without danger of explosions through 
improper piping, is foolproof from the safety 
standpoint, is easy to maintain, is adapted to 

4 prevent back?ring, and is adapted to maintain 
proper gas pressure conditions in a more positive 
and e?icient manner than heretofore. 
A further object is to provide a single safety 

device for controlling the flow of gas to a point 
of utilization or to a point of waste or to both. 

. which device is so constructed and arranged that 
all pipe connections are direct without intercon 

‘ nections. 

Still another object is‘ to provide a device of the 
foregoing character wherein a single ?ame ar 
rester is employed for controlling the ?ow of 
gas to a point of utilization, a point of Waste con 
sumption, and to a pilot burner, the arrange 
ment being such that the ?ame arrester is dis 
posed between the gas source and all gas flow 
controlling means. 
Other objects and advantages will become ape 



parent as this description progresses and by ref 
erence to the drawings, wherein, 
Figure 1 is a diagram illustrating one form of 

system embodying the invention; ' 
Fig. 2 is an enlarged vertical sectional View 

of the releif valve device shown in Fig. 1; and 
Fig. 3 is a vertical sectional: view of a modi 

?ed form of relief valve-structure embodying the 
invention. ‘ ' 

My invention is well adapted for use in con 

UK 

10. 
nection with a sewage system of the type shown" ' 
in Fig. 1. Such system may include a digester 
I5 of the general type disclosed in the above-‘. 
mentioned Downes patent. This digester in 
cludes a ?oating cover H_ having a central'gas 
dome I2 wherein gas generated in the digestion 
of the sewage is collected. The'cover' H is ar 
ranged to ?oat on the top of the material I3 
contained in the tank and, as hereinabove ex- 7. 

20 plained, it is desirable that the gas generated 
and received in the dome be discharged as rapid 
13} as it is'generated, otherwise, ‘the cover may 
be raised b‘y’the excess pressure above thewmate 
rial" 13 with the objectionable results'a'lready 

' explained.v 

It is customary to usethe gas generated in the 
digester in the operation of the sewage system. 
It'may be used in a boiler whichis employedl‘for 
heating purposes,‘ such, for example, as supply 
ing heating coils l4 located‘ in the bottom of ‘the 
digester for the purpose of increasing the diges~ 
tion action. To the foregoing end, there'is em 
ployed ;a discharge pipe I 5 leading‘frorn the 
gas dome l2 downwardly throughthe digesting 
material l3 and thence outwardly to a pressure 
relief device l6’ with which my invention is par 
ticularly concerned. From the device I6 the gas 
is fed through ~pipes‘ I‘! to apointof utilization 
which, in this case, is aboiler ,|_8,tha't is directly 
connected through circulatingpipes l9 and 20 
to the digester heater coils i4.v The pressure 
control device _ I5, is, also directly connected 
through pipe 2| to a waste burner 22,,which may 
take any suitable well-known form. A There is 
also a pipe connection 23 leading directly from 
the pressure relief device‘lB to a pilot burner 
(not shown) associated with the waste burner 
22, which pilot burner may take any suitable 
and well-known form. ’ 
The boiler l8 'may include its own controls 

(not shown) for ‘determining the amount of gas 
to be consumed thereby. If the amount of gas 
generated in thedigester exceeds the require 
ments of the boiler l8, ‘the excessrgas is dis 
charged by the pressure relief device ‘l6 to the 
waste burner where it is consumed; In this way, 
the gas generated in the digester is constantly 
discharged and maintained at a maximum pres 
sure which will not disturb the proper operation 
of the cover II. It will be seen from the fore 
going, and by referenceto Fig. 1, that all of the 
pipe connections through which the gas ?ows 

' are direct connections leading from the pres 
sure relief device I6 and that all such connec 
tions are so arranged that they may be made 
simply and without the necessity of cross con 
motions‘ for pilot control or otherwise.‘ 
The pressure relief device I5 is so constructed 

and arranged thatv only one such device need 
be employed in the system while, at the same 
time, gaining all of the advantages from the 
standpoints of pressure relief and ?ame arrest 
ing that were obtained with prior multiple de 
vices. The device shown in detail in Fig. 2 in 
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cludes a casing 30 having a gas inlet 3| to which 
is connected the inlet end of pipe l5 leading to 
the digester l0 (Fig. 1). The inlet end of the 
casing 30 is provided with a chamber 32 having 
an enlarged opening 36 in its upper part in 
which is mounted a ?ame arrester unit 33. This 
?ame arrester is of cylindrical form and it com 
prises an outer ring member 34 having an an 
nular'?ange 35 at its upper edge seated upon 
the upper wall of the casing 30. The ring 34 
is provided with an internal web portion hav 
inga central axial ring section 31 which guiding 

I‘ .ly receives a tubular conduit member 38 having 
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' conduit member 38. 

at its upper end a plurality of radial arms 39 
which seat upon the upper edge of the ring 34. 
Con?ned bétween'the ring 34 and the member 
38 is a ?ame arrester unit 40 of the well-known 
ribbon type having a plurality of vertically ex 
tending, narrow gas passageways 4|. 
The casing 30 is provided with a second cham 

ber 42 ‘which is connected by pipe I‘! to the boiler 
I8. The upper wall 42a of the chamber 42 is pro 
vided with a threaded opening 43 in ‘which is 
received a ?anged bushing 44 that'guidingly re 
ceives and supports the lower end of the tubular 

The tubular body of the 
member 38 is long ‘enough to project slightly 
below the bushing 44 so that its lower end serves 
as an annular seat against which a valve 45 is 
adapted to seat under circumstances which will 
be explained hereinafter. The ?ame arrester 
unit 33 is covered by an annular dome-shaped 
casing section 46 having an annular ?ange 46a 
secured to the upper side of the casing 30 with 
‘its dome portion disposed over the flame ar 
rester unit 33 and forming thereabove a'cham 
ber 41. With this arrangement the chamber 32 
is separate and distinct from the chamber 42, 
‘being connected therewith only through the 
?ame arrester element 48 and the tubular mem 

: ber 38. 

The valve 45 is held open at all times except in 
'1 the event that gas on the side of the ?ame ar 
' rester unit 33 next to the boiler l8 and opposite 
the digester It! should become ignited. In that 
case means are provided for causing the valve 

' 45 to close and thereby shut off the connection 
between the boiler I8 and the gas source. Specif 
ically, the valve 45 includes a stem 48 recipro 

, cably supported in a valve guide 49 carried by 
the bottom of the casing 30. A tension spring 
50 having one end connected to the lower end 
of the valve stem 48 and its other end connected 
to the valve guide 49 constantly urges thevalve 
stem 48 and the valve 45 upwardly toward a 

, closed position against the lower end of the tubu 
lar member 38. Closing movement of valve 45 
is normally prevented by a stem 5| so mounted 
that its lower end abuts the upper side of the 
valve 45 and its other end is received in a bore 
in a bushing 52 threadedly received in and car 
ried by the dome section 46. The stem 5| is 
provided nearits upper end with an annular 
groove supporting‘ a ring of fusible material 53 
which is adapted to melt, for example, at a tem 
perature of from 300° to 400° F. This ring 53 
is of larger diameter than the bore of the bush 
ing 52 so that when the ring 53 is in place it 
abuts the lower edge of the bushing 52 and holds 
the stem 5| and valve 45 in the open position 
shown in Fig. 1. However, if the gas should be 
come ignited on the boiler side of the ?ame ar 
rester element 40, the heat developed would in a 
very short time melt the ring 53 releasing the 
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stem5| so that the springill will move tllezsame 
and‘ the valve 45 into seating engagement with 
the lower end of the member, 38, thereby cut-' 
ting off the gas ?ow between the boiler 18 and. the 
gaszsource. In case of ?reythe ?ame. arrester 
40 is of such. construction, as iswell known, 
that-it will prevent back?ring therepast, and the 
?ame arresting action. is .fully effective _for a 
period of‘ time suf?cient to permit melting of the 
fusible ring 53. " In other words, the ring 53 will 
melt. and the valve 45 will be, closedrbefore the 
?ame arrester element ‘40 becomes ‘ineffective 
to- prevent the ?ame to pass thereby. 
A pressure‘ relief means is also mounted in the 

casing Won the boiler side of the ?ame arrester 
unit 33. The arrangement is such that if the 
boiler-v IB-orotherpoint of utilization is'not han 
dling- all ofthe gasgenerated, the pressure relief 
mechanism will function to discharge the excess 
gas to the Waste burner 22 (Fig. 1). More par 
ticularlyythe casing, 38 is provided with another 
chamber 54 which is connected by the pipe 2! 
(Figs. 1 and 2) to the waste burner 22. The 
upper wall 42a of chamber 42- is provided with an 
opening in which is threadedly mounted a bush 
ing 55 serving as a seat for a valve 5E'Whi0h con 
trols communication between the cha-mber‘s'GZand 
54.‘ The valve 58 is normally held closed except 
when the gas pressure at the digester and in the 
chambers 32 and 42' exceeds a predetermined 
amount. 
Valve 56 is controlled by pressure meanswhich 

includes a ?exible weighted diaphragm 51 mount 
ed in a casing section 53 disposed above thecham~ 
ber 54-. _ The casing section 58 is divided into two 
parts 588» and Stlb-haVing annular ?anges 59a and 
59b secured together by stud-and-bolt devices 65! 
and between which the edge of the diaphragm 51 
is secured. In this way the casing section 58 is 
divided into chambers 61 and 62, one above the 
diaphragm 57 and vented to atmosphere through 
an outlet 63, and the other beneath the dia 
phragm and connected to the inlet chamber 
through a. conduit 6d. Valve 55 is provided with 
a stem 55 which extends upwardly and slidably 
througha bushing 65 secured in an opening in the 
bottom of the casing section 581’. The upper end 
ofv the stem 65 is connected to the diaphragm’ 51 
by a plate member 51 ?xed to the stem 65 and 
engaging the underside of the diaphragm and a 
plate member 68 engaging the upper side of the 
diaphragm’ and ?xed to the stem by a sleeve 69 
and nut ‘iii. The diaphragm is weighted by one 
or more plates it supported by plate 68 ‘for hold 
ing the valve 56 closed except when a predeter 
mined pressure is present in chamber 52 and act 
ing on the underside of the diaphragm to raise 
thelatter and, in turn, the valve 56. ' 
The pilot burner. (Fig. l) for the waste burner 

22 is constantly supplied with gas from the cham 
ber 42 through pipe 23. In this way the pilot 
burner is directly connected with the gas source 
by Way of the valve 45 so that it burns constantly 
and is ready for ignition of the gas in the waste 
burner 22 when the valve 55 opens and discharges 
excess gas to waste. The bottom portions of the 
chambers 52 and 42 are provided with drain out 
lets ?2 and 73 for removal of condensation that 
may be formed in these chambers. These drain 
outlets may be normally closed by manually oper 
able valves (not shown) or any other suitable 
means. 

Brie?y, the operation of the foregoing structure 
isas follows: The valve ll?being normally open, 
gas ?ows from the digester lothrough the. pipe 25 

10 

3 
into the chamber 32,. thence upwardly through the 
?ame arrester 49. and then downwardly through 
the. tubular member '38 into the chamber 42. 
From the chamber 42 the gas is delivered from the 
pipe I] to the boilerlB or other point of utiliza 
tion. Gas is also delivered fromv chamber 42 
through the pipe 23 to the pilot burner. If it is 
desired to limit the pressure in the digester to, 
for example, four and one-half inches, the gas 
?ow will continue as just stated until the four and 
one-half inch pressure is exceeded. When that 

_ happens, the pressure in chamber 62, which is the 
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same as the pressure in chamber 32 and at the 
source,.raises the diaphragm 57, opening the valve 
56 and discharging the excess gas from the cham 
ber 42 into the chamber 54 and outwardly through 
the pipe 2| to the waste burner 22. As soon as 
the pressure. in chambers 62 and 32, is'lowered 
below the maximum, the valve 56 closes so that 
gas is. then fed only to the point of utilization. 
If the gas should for any reason become ignited 
and tend to burn back toward the digester, the 
?ame arresterli? will prevent passage of the burn 
ing gases into the chamber 32 and eventually the 
fusible ring 53 will release the stem 5! and permit 
the valve, 45 to close. When the valve 45 is. closed, 
all danger of ?re reaching the chamber 32 and the 
digester through the pipe I5 is avoided. If such 
a condition should happen, operation may be re- 
sumed by installing a new fusible ring 53‘ to hold 
the .valve 45 in its open position. , 
InFig. 3 I have shown another form of pressure 

relief device embodying my invention. In this 
form, the parts are compactly arranged by dis 
posing the waste control valve and diaphragm 
operating structure in superimposed relation upon 
the inlet valve and ?ame arrester structure. This 
form includes an annular casing structure having 
a lcwersection 8!! supporting a ?ame arrester unit 
BI and an inlet valve 82. The bottom of the sec 
tion 80 is provided with an opening tile in which 
is received a bushing 83, the upper rim of which 
serves as a seat for the valve 82. The bushing 83 
is provided with an annular ?ange 83*‘ which ex 
tends under the bottom of the section 89 and is 
clamped in place thereon by a ring section 84 
having a threaded opening 84a to which one end 
of the inlet pipe !511 leading to the digester is 
connected. 
The ?ame arrester unit comprises outer'and' 

inner concentric rings 85 and 86 between which is 
con?ned a body of porous refractory material '81 
which serves as a ?ame arresting element. This 
material is suf?ciently porous to permit the ?ow of 
gas therethrough while preventing back?ring or 
the like as in the case of the ?ame arrester ele 
ment 4B of the ?rst form. The body 81 is secured 
to the rings 85 and 86 by any suitable cement 
material such, for example, as lute. The bonding 
together of these parts is facilitated by providing 
annular grooves 85a and 86a in the inner faces of 
the rings Biand 86 and channels 87%‘ and‘8'lb in 
the inner and outer peripheries of the body 81, 
which grooves and channels are ?lled with the 
cement. The flame arrester unit 35 is supported 
in the upper portion of the casing section 813 by 
mounting the ring 85 upon an annular casing 
ledge 83“ and by supporting the inner ring 85 
upon annularly disposed radial ribs 38. formed 
integral with the casing 853. The arrester unit BI 
is clamped in place on the casing by a plate mem 
ber 89 seated on the upper edgeof the inner ring 
88 and clamped in place by stud bolts 90 passing 
through the plate ‘69 and engaging the ribs 88. 

The valve 82 is provided with a stem 93 which 



4 
extends upwardly through a depending tubular 
guide 92 integral with the plate 89. A spring 93 
is disposed in the tubular guide 92 under-‘com 
pression so’ that it tends to urge the valve 82 
downwardly against its seat 83, as shown in dot 
ted lines in Fig. 3. It is restrained againstsuch 
movement, however, by extending the valve stem 
9| upwardly through an opening in the plate 89 
and by providing its projecting end portion with 
an annular groove 94 in which is received a fusi 
ble ring 95 of larger diameter than the plate 
opening through which the stem passes. This 
fusible ring 95 is similar to the fusible ring 53 of 
the ?rst form and holds the valve 82 open except 
in case of ?re which will melt the fusible ring 
releasingthe valve stem for movement by the 
spring 93 to close the valve 82. To insure a more 
rapid pickup of heat from gases burning at the 
upper side of the ?ame arrester, I provide a hol 
low cage-like member 96 threaded upon a central 
projection 89*‘ on the upper side of therplate 89 
through which the valve stem 9! passes. This 
cage 96 houses the projecting end of the valve 
stem _9I and it is providedwith a plurality of 
radial ?ns 9'! which insure a rapid pickup and 
transfer of heat to the plate 89 and the connected 
parts, thereby insuring a rapid transfer of heat 
to the fusible ring 95. ' ' 
An intermediate casing section I00 is mounted 

directly upon the casing section 80, being secured 
thereto by a plurality of annularly arranged nut 
and-bolt devices “II; This casing section is pro_ 
vided with an inner chamber I02 which is con 
nected by a pipe I'Ia to the boiler or other point 
of utilization. This chamber I02 is also con 
nected through passage I03 and pipe 23st to a 
pilot burner associated with a waste gas burner 
such as shown'in Fig. 1. In the normal oper 
ation of the device and so long as the gas gener- , 
ated in the digester is being used or consumed 
by the boiler or the like, gas will flow from the 
digester through the pipe I5a past the valve 02 
into the chamber 80° below the ?ame arrester 8 I, 
through the ?ame arrester element Bl into the 
chamber I02 and through'the pipe I 'I'a to the 
boiler. However, in case the pressure of the gas 
in the digester exceeds the maximum of, for ex— 
ample, four and one-half inches, means are pro 
vided for discharging the excess gas to a waste 
burner as in the ?rst-described form. Speci? 
cally, the casing section I00 is provided with an 
outer chamber I04 surrounding the chamber I02. 
The upper end of the inner chamber I02 is con 
nected to the outer chamber I04 through an 
opening in which is mounted a bushing I05 serv 
ing as a seat for a pressure relief valve I05; The 
outer chamber I04 is adapted to be connected to 
a waste burner through a pipe 2P1. 
A third casing section I01, in which is mounted 

a diaphragm I08, is superimposed uponthe cas 
ing section I00. The section I0‘! is provided with 
a partition I09 which closes the upper end of the 
chamber I04 and which is provided with a cen 
tral opening receiving a threaded valve stem 
guide I I0. The valve I06 is provided with a stem 
III which slidably passes through the guide H0 
and is connected to the diaphragm I08 in a man 
ner similar to that connecting the valve stem oi’ 
the valve 56 with the diaphragm 5'! of the ?rst 
form. By the foregoing arrangement, a chamber 
I I2 is formed beneath the diaphragm I00, which 
chamber is connected with the inlet chamber 80° 
by a pipe II3. When the maximum pressure to 
be maintained in the digester is exceeded, 
through the generation of an excess amount of 
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52,848,10d 
gas or through reduction in the boiler require 
ments, the pressure in chamber II2 raises the 
diaphragm I08 and, in turn, the valve I06 and 
:discharges the excess gas into chamber I04 and 
‘thence through the pipe 2 Ia to the waste burner. 
Other than just described, the construction and 
operation of this form of device is substantially 
the same ,as the form of Fig, 2. 

I believe that the operation and advantages of 
my invention will be well understood from the 
foregoing description. My invention overcomes 
the objections existing in devices used heretofore. 
A single device is employed for controlling the 
flow of gas to a point of consumption, such as a 
boiler, to a waste burner, and to a pilot burner. 
A simple and compact structure for accomplish 
ing, the foregoing result is provided. The parts 
are so arranged that a single ?ame arrester ele 
ment may be employed for preventing explosive 
results due to back?ring from the point of uti 
lization or from a waste burner or from a pilot 
burner. The device is of such character that pipe 
connections leading thereto and therefrom may 
be very simply made and do not require the use 
of skilled labor in making the same. Mistakes 
in piping are avoided by the simpli?cation of 
piping, thereby avoiding the hazardous condi 
tions due to improper piping that exist in prior 
structures. Furthermore, my invention greatly 
increases the ei?ciency of gas control, insuring 
proper and most ef?cient operation of the digest 
er at all times. 

I claim: 
1. In a device of the character described, a 

casing having an inlet connection, and at least 
two separate discharge connections, a valve con— 
trolling the ?ow of gas between said inlet con 
nection and one of said discharge connections, 
?ame arresting means between said inlet con 
nection and said one discharge connection, heat 
controlled means for normally holding said valve 
.open, a second valve between said one discharge 
connection and another of said discharge con 
nections, and means normally holding said sec 
ond valve closed to prevent discharge of gas 
through said other discharge connection, said 
means being controlled by pressure at said inlet 
opening to open said second valve when the pres 
sure at said inlet is increased to a predetermined 
extent. 

2. In a device of the character described, a 
casing having an inlet chamber with an inlet 
connection, a main discharge chamber having 
a discharge connection, a waste discharge cham 
ber having a discharge connection and a pres 
sure chamber connected to said inlet chamber, 
a valve controlling the ?ow of gas from said inlet 
connection to said main discharge chamber, heat 
controlled means normally holding said valve 
open, ?ame arrester means between said inlet 
and main discharge chambers, a second valve-be 
tween said discharge chambers, and a weighted 
diaphragm mounted in said pressure chamber 
subject to the pressure in said inlet chamber 
and connected to said second valve, the arrange 
ment being such that when the pressure in said 
.inlet chamber and, in turn, said pressure cham 
ber is increased to a predetermined extent said 
diaphragm is raised to open said second valve 
and discharge gases from said main discharge 
chamber into said waste discharge chamber and 
out through its discharge connection. _ 

3. In a system of the character described, a 
gas generating source, gas utilization means, a 
waste gas burner and a pilot burner for the waste 
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gas burner, andipressure relief Jmeans which 
comprises a casing 'having‘a‘n inlet chamber 'con-' 
nected to the gas source, ‘a discharge chamber 
connected to the gas utilization means and to 
the pilot burner, a second discharge chamber 
connected to the waste burner, and a vpressure 
chamber constantly connected to 'said inlet 
chamber, acvalve between said inlet and ?rst dis 
charge-chambers, ‘heat control ‘means normally 
holding said valve in open position, a second 
valve between said ‘discharge chambers, pressure 
controlled means located in said pressure cham 
ber and normally holding said second valve 
closed so that gasd?ows normally only to'the uti'l‘ 
lization means and pilot burner, theearra'nge-s 
mentbeingsuch that when the pressure in said 
inlet chamber exceeds a predetermined amount, 
said pressure controlled means is actuated to 
open said second valve and discharge gas to the 
waste burner. 

4. In a system of the character described, a 
gas generating source, gas utilization means, a 
waste gas burner and a pilot burner for the waste 
gas burner, and pressure relief means which 
comprises a casing having an inlet chamber con 
nected to the gas source, a discharge chamber 
connected to the gas utilization means and to 
the pilot burner, a second discharge chamber 
connected to the waste burner, and a pressure 
chamber constantly connected to said inlet 
chamber, a valve between said inlet and ?rst 
discharge chambers, heat control means nor 
mally holding said valve in open position, a sec 
ond valve between said discharge chambers, 

v pressure controlled means located in said pres~ " 
sure chamber and normally holding said second 
valve closed so that gas ?ows normally only to 
the utilization means and pilot burner, the ar 
rangement being such that when the pressure in 
said inlet chamber exceeds a ‘predetermined 
amount, said pressure controlled means is actu 
ated to open said second valve and discharge 
gas to the waste burner, and a single ?ame ar 
rester device, mounted in said inlet chamber be 
tween said ?rst valve and the gas source and 
simultaneously serving to prevent back-?re from 
the point of utilization, the pilot burner and the 
Waste burner. 

5. In a structure of the class described, com 
prising a casing divided into an inlet chamber 
and adapted to be connected to a gas source, a 
discharge chamber connected to said inlet cham 
ber and adapted to be connected to a gas utiliza 
tion means, a second discharge chamber con 
nected to said ?rst discharge chamber and 
adapted to be connected to a waste burner, and‘ 
a pressure chamber connected with said inlet 
chamber for equalization of pressure therein, a 
valve controlling communication between said 
inlet and ?rst discharge chambers, heat con 
trolled means for normally holding said valve in 
open position, a valve for controlling communi 
cation between said discharge chambers, a pres; 
sure actuated device in said pressure chamber 
normally holding said second valve closed and 
adapted, upon a predetermined increase in the 
pressure of the gas in said inlet and pressure 
chambers, to open said second valve, and a sin 
gle ?ame arrester means in said inlet chamber 
where it is disposed between the gas source and 
said discharge chambers. 

6. In structure of the class described, a casing 
divided to provide an inlet chamber having an 
inlet connection, and a discharge chamber hav 
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ing. a discharge connection, ,?arne arresting 
meansiin said; inlet chamber/for controlling .the 
?ow of, gas to said discharge chamber whichsin 
cludes .a tubular member extending. from the side. 
of said means opposite said‘inletlconnection into 
saiddischarge'chambe'r and ‘providing a valve 
seat at its discharge end, a valve insaid .dis 
charge chamber, spring means urging said valve 
toward said valve‘ seat, and heat controlled 
means ‘forholdingsaid valve open ‘to, intercon 
nect saidchamber‘s which includes a stem mem 
ber slidably. engage'diiwithithe- casingat one end 
and. said l'vvalve at .thei (other. end'>,i- and. a fusible 

- ring .imembe'r: carried by said ‘stem “and engaging 
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said casing 'normallyspreventingi.slide movement 
of said» stem in. ‘said casingi‘and thereby holding 
said valve open, said ring member being adapted 
upon being heated to a predetermined extent to 
fuse and release said stem and permit said spring 
means to close said valve. 

7. In structure of the class described, a casing 
having partitions dividing it into an inlet cham 
her having an inlet connection, a main discharge 
chamber having a discharge connection and a 
waste discharge chamber having a discharge 
connection, ?ame arrester means in said inlet 
chamber, a valve in said main discharge cham 
ber controlling communication between said inlet 
and main discharge chamber, heat controlled 
means normally holding said valve open, a valve 
in said waste discharge chamber controlling com 
munication between said discharge chambers, 
and means normally holdingsaid second valve 
closed, said means being controlled by the gas' 
pressure in said inlet chamber for opening said 
second valve when a predetermined pressure is 
present in said inlet chamber. 

8. In structure of the class described, a casing 
having partitions dividing it into an inlet cham 
ber having an inlet connection, a main discharge 
chamber having a discharge connection, a waste 
discharge chamber having a discharge connec 
tion, and a pressure chamber connected to said 
inlet chamber, ?ame arrester means in said inlet 
chamber between said inlet connection and the 
connection between said inlet and main dis 
charge chambers, a valve in said main discharge 
chamber controlling communication between 
said inlet and main dischargev chambers, heat 
controlled means normally holding said valve 
open, a valve in said waste discharge chamber 
controlling communication between said dis 
charge chambers, and means normally holding 
said second valve closed, including a diaphragm 
in said pressure chamber connected to said sec 
ond valve and weighted to a predetermined ex 
tent to normally hold said second valve closed, 
said diaphragm being adapted to be raised to 
open said second valve when the pressure in said 
inlet and pressure chambers is increased to a 
predetermined extent. ' 

9. In structure of the class described, a casing 
having a lower or inlet chamber, a main dis 
charge chamber superimposed upon said inlet 
chamber, a waste discharge chamber surround 
ing said main discharge chamber, and a pressure 
chamber superimposed upon said waste discharge 
chamber, means connecting said pressure cham 
ber with said inlet chamber, a valve controlling 
the inlet of gas to said inlet chamber, ?ame ar 
resting means between said inlet and main dis 
charge chambers, heat controlled means sup 
ported by said ?ame arresting means for nor 
mally holding said valve open and adapted to 
close said valve when a predetermined tem 



6 
perature is reached 1 in said main discharge; 
chamber, a second-valve in said waste discharge. 
chamber, and :means located. injsaid pressure. 
chamber for, normally holding said second valve 
closed and adapted, when a predetermined pres-v 
sure is reached in‘said inletand pressure cham 
bers, to 'move said second valve to an open posi 
tion. ‘ , t 

10. In a device‘ of the character "described 
which comprisesa casinghaving a lower section 
having an inlet chamber therein with a connec 
tion adapted to be connectedlto a gas source, an ' 
intermediate section having an inner ‘discharge 
chamber having a connection adapted to be con 
nected to a point of gas. consumption, and an 
outer: discharge chamber, adapted to be con-, 
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nected to a point of waste, an upper section hav 
ing a pressure chamber therein, means con 
necting said pressure chamber with said inlet 
chamber, a valve controlling the flow of gas into 
said inlet chamber, ?ame arresting means be 
tween said valve and said inner discharge cham 
her, a second valve controlling the flow of gas 
betweensaid discharge chambers, and pressure 
controlled means in said pressure chamber con 
nected to said second valve and adapted when 
subjected to a predetermined pressure to move 
said second valve to an open position and adapted 
when subjected to a predetermined lower pres 
sure to close said second valve to close communi 
cation between said discharge chambers. , 

' , HUBERT BEDDOES. 


