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[ 5 7 ] ABSTRACT 

This invention relates to a ?ame arresting vent valve 
which is positioned to communicate with the upper 
most portion of the motor casing of a submersible 
pump. The submersible pump is normally positioned 
in the bottom of a storage tank which normally con 
tains the ?uid which is to be pumped This invention is 
especially suited for use in pumps which deliver com 
bustible ?uids. 

2 Claims, 3 Drawing Figures 
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FLAME ARRESTING VENT VALVE 

This is a Division of co-pending Ser. No. 813,574, 
?led Apr. 4, 1969, now US. Pat. No. 3,635,599 for 
“FLAME ARRESTING VENT VALVE”. 
Heretofore, the submersible pumps which were de 

signed to pump lique?ed natural gas (LNG) or other 
lique?ed gases such as methane, propane, butane, eth 
ylene, ammonia, and the like, had no provision for 
venting the air which is normally trapped in the motor 
casing of the pump. In conventional storage installa 
tions in which the submersible pump is mounted in the 
lower portion of the storage vessel, air is trapped in at 
least the upper portion of the motor casing due to the 
fact that there is no venting system by which the air can 
escape from the motor casing. As the storage vessel is 
?lled with the liquid being stored the liquid permeates 
the bearings of the pump and seeks its way into the 
motor casing wherein it compresses the air into the 
upper portion of the motor casing. The air remains in 
the upper portion of the motor casing under pressure 
when the pump starts and during the normal operation 
of the pump. This presents a safety hazard in that the 
air contains oxygen, which mixes with vapors from the 
combustible ?uid which is being pumped and this gase 
ous mixture surrounds the rotor and stator and a por 
tion of the electrical leads in the motor casing. In the 
event that a spark occurs during the start-up or the op 
eration of the pump motor there is a good possibility 
that the spark will result in an explosion in the interior 
of the motor casing due to the presence of the disasso 
ciated oxygen in mixture with the vapor of the product 
liquid. Explosions of this type have occurred. Fortu 
nately, serious injury has been avoided due to the fact 
that the explosions have not permeated the motor cas~ 
ing housing but have merely destroyed the interior of 
the pump. If the motor casing fails, however, the 
?ames, etc., may be transmitted into the liquid product 
in the interior of the storage tank possibly causing the 
whole storage tank to explode. 

In the prior art form of submersible pumps there was 
no provision for effectively venting the motor casing 
and preventing the escape of ?ames from the interior 
of the motor casing to the exterior of the motor casing. 
The present invention prevents the ?ames from propa 
gating into either the storage tank or the discharge lines 
leading to the exterior of the storage tank. 

It is the primary object of this invention to vent any 
and all air which is present in the motor casing. The 
venting takes place upon the lowering of the submers 
ible pump into the liquid which is to be pumped. The 
venting also takes place when the pump is in a ?xed po 
sition in the bottom portion of a storage tank and the 
tank is then ?lled with the liquid which will eventually ‘ 
be pumped out. 

It is another object of this invention to prevent ?ames 
from leaving the motor casing of the submersible 
pump. 
Another object of this invention is to prevent the ?ow 

of liquid through the motor casing of a submersible 
pump while the pump is in operation. The object is to 
maintain an atmosphere entirely of the vapor of the liq 
uid being pumped in the motor casing. This prevents 
the continuous vaporization of the liquid in the motor 
casing. 

It is a further object of this invention to keep the 
motor casing of a submersible pump substantially free 

20 

25 

30 

35 

40 

50 

55 

65 

2 
of liquid, in order that the efficiency of the pump may 
be optimized. _ 
Further objects and advantages of the present inven 

tion will be apparent from the following description, 
reference being had to the accompanying drawing, 
wherein a preferred embodiment of the present inven 
tion is clearly shown. 

In the drawing: 
FIG.v 1 is a diagrammatic vertical sectional view, 

partly broken away, of a storage tank with a submers 
ible pump constructed in accordance with the princi 
ples of this invention located in the bottom of the stor 
age tank. 
FIG. 2 is a side elevational view, partly broken away, 

partly in section, showing portions of the submersible 
pump and showing the location of the ?ame arresting 
vent valve. 
FIG. 3 is a side sectional view of a ?ame arresting 

vent valve showing the details thereof. 
In FIG. 1 there is illustrated a cross-sectional view of 

the storage tank of an ocean going cryogenic liquid 
transport vessel. In order to simplify the disclosure of 
this invention the drawing is presented in a schematic 
form. The reference numeral 10 generally indicates the 
hold of the vessel which is de?ned by side walls 11, 
deck 12 and bottom portion 13. The pump and motor 
assembly 20 is positioned on the bottom of the tank and 
is held in position by means of struts 21, 22. As can be 
expected, the bottom portion of the tank collects a con 
siderable amount of residual matter and foreign matter 
which would quickly contaminate the pumping system 
causing the malfunction of the pump, etc. In order to 
prevent the entrance of this material into the pumping 
system a screen 23 is normally positioned around the 
pump entrance opening. The pump normally pulls a 
suction through the screen 23 and discharges the liquid 
into a discharge conduit 24 which directs the liquid top 
side to a further conduit system 25 which leads the liq 
uid off the ship to storage tanks on shore. While the in 
vention is especially suited for use in storage tanks on 
board ships, the invention may also be used in storage 
tanks or vessels on shore, under water or under ground. 
For example, the pumping system with the ?ame arrest 
ing vent valve may also be used in the well-known “fro 
zen hole” storage facility. The ?ame arresting vent 
valve can also of course be used with any pumping sys 
tem having the requirement that the motor casing be 
purged of air. 
The electrical leads leading to the pumping system 

extend through a ?uid tight conduit 26 from the deck 
area down to the pump and motor assembly. A suitable 
inlet conduit 27 is provided for ?lling the tank. From 
FIG. 1 it can be observed that as the ?uid enters 
through conduit 27 it ?lls the bottom portion of the 
tank 10 at ?rst and then the level of liquid rises above 
the pump and motor assembly 20 and ?lls the remain 
ing portion of the tank 10. In normal operation the tank 
10 is filled to the extent possible, this being done to re 
duce the free surface effect of the liquid in the tank and 
also to leave as little vapor space as possible in the 
upper portion of the tank 10. Both the conduits 24 and 
27 are equipped with suitable valves 28 and 29 which 
are used to seal off the tank 10 from the atmosphere. 

In view of the fact that the details of the conduit sys 
tem 25 through 27 and the tank 10 form no part of the 
present invention, this structure is shown in schematic 
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form in FIG. 1. Perforated members 14, 15 are used to 
strengthen the interior of the tank. The perforations 
allow free communication between the different por 
tions of tank 10. FIG. 1 is of course not to scale but is 
illustrative of the form the tanks take. 
FIG. 2 illustrates in more detail the elements of the 

pump and motor assembly and of the flame arresting 
vent valve. The pump and motor assembly is generally 
indicated by the reference numeral 30 and comprises 
a pump assembly 31 and a motor assembly 32. This as 
sembly is shown in a sectional view which is partly bro 
ken away for purposes of clarity. 
The pump assembly comprises a bottom housing 35 

which is bolted to the motor casing 36 by means of a 
plurality of bolts 37. The lower most portion of the 
housing 35 contains a ?ared annular member 38 which 
supports a plurality of radially extending guide vanes 
39. The guide vanes prevent the swirling of the liquid 
that is being sucked into the pump and serve to guide 
the ?ow of the liquid in a radial direction into the inte 
rior of the pump. A substantially cylindrical portion 40 
interconnects the annular member 38 and the upper 
housing 35. A plurality of axially extending struts 41 
interconnect the annular member 38 and the upper 
housing 35 for the purposes of strengthening the entire 
puinp casing. 
For purposes of simplifying the illustration the con 

ventional screening arrangement which is positioned 
around the antivortex guide vane and the inlet opening 
to the pump is not shown in FIG. 2. 
The rotating portions of the pump assembly include 

the inducer 45 and the impeller 46 both of which are 
mounted on the shaft 47. Both the inducer and the im 
peller may be removed from the shaft by removing bolt 
48. The inducer 45 contains helical vanes which force 
the ?uid being pumped up into the impeller 46. The im 
peller forces the ?uid into the diffuser 50. The liquid 
being pumped then passes up through annular chamber 
51 and by means of passages not shown enters into dis 
charge chamber 52. A ?ange 53 is positioned on the 
upper edge of the discharge chamber 52 and is adapted 
to connect with a ?ange on the lower end of the dis 
charge conduit 24. 
A portion of the liquid which is being discharged is 

taken from the conduit system 25 and passed through 
a mechanical ?ltering mechanism 55 and is then passed 
down through conduit 57 to opening 58 located in the 
upper portion of the motor casing. The opening 58 
communicates with internal conduit 59 which directs 
the liquid to the upper bearing assembly 62. In the 
pump and motor assembly illustrated in FIG. 2 the 
bearings are lubricated by the ?uid being pumped. This 
technique avoids the use of sealed bearings which are 
prone to failure in this type of environment. The liquid 
which is used to lubricate the bearings is ?ltered on 
deck in a removable or replaceable ?lter 55 so that the 
contaminants which pass through the screen and enter 
into the pumping system do not contaminate or inter 
fere with the normal operation of the bearings. 
The upper bearing assembly 62 comprises an annular 

stainless steel support ring 63, an angular contact ball 
bearing assembly 64 which is loaded by a Bellville 
spring 65. The outer race of the bearing contacts the 
ring 63 and the inner race of the bearing contacts the 
shaft 47. 
A plurality of ports 66 are drilled through the wall of 

the shaft 47. For a portion of its length the shaft 47 is 

20 

25 

35 

45 

50 

60 

65 

4 
drilled out to form a chamber 67 which communicates 
with the conduits or ports 66. The upper portion of the 
chamber 67 is sealed by means of plug 68. The lower 
portion of the chamber 67 communicates with ports 
69. As can be seen from FIG. 2 the liquid which enters 
through port 58 passes through inner conduit 59 and 
lubricates the upper bearing assembly 62. The ?uid 
then passes through ports 66 into the shaft 47 and ?ows 
downwardly through chamber 67 and then outwardly 
through ports 69 into the lower bearing assembly 70. 
The lower bearing assembly 70 is constructed in a man 
ner comparable to the upper bearing assembly and in 
cludes a support ring 71, a ball bearing assembly 72 and 
a Bellville spring assembly 73. The liquid which enters 
the lower bearing assembly 70 from ports 69 passes 
through the bearing assembly and then passes into the 
area of the impeller 46. Conventional wear rings 75 and 
76 de?ne a tight restriction between the rotating por 
tion of the impeller and the adjacent housing in order 
that the high pressure ?uid which is generated by the 
impeller does not ?ow through the areas of the wear 
rings 75 and 76. Thus the ?uid which passes through 
the bearing assembly 70 enters chamber 77 and then 
passes through ports 78 in the lower portion of the im 
peller wheel. The bearing liquid is then discharged by 
the impeller into the diffuser section 50 and then up 
ward again into chamber 51 for discharge. Thus a por 
tion of the discharge ?uid is recirculated for the pur 
poses of lubricating the bearings. 
The details of the motor assembly will now be de 

scribed. The motor assembly comprises a stator 80 and 
a rotor 81. The rotor is keyed 82 to the shaft 47. Suit 
able electrical leads extend from top side through ?uid 
type conduit 26 and pass into the conduit box 85. Suit 
able electrical connectors 86 are utilized to connect the 
incoming electrical leads to the electrical leads leading 
to the stator. A spacing block 87 is utilized to separate 
the electrical leads and to hold them in a ?xed position 
thereby preventing the wear or fraying of the insulation 
which surrounds the electrical leads and the possible 
shorting of the electrical system. In the conventional 
conduit box a replaceable cover 88 is utilized so that 
inspection of the electrical leads and the connection 86 
may be made and so that the electrical leads may be 
disconnected from the power source when desired. It 
has been found that certain electrical codes demand 
that the conduit box be ?lled with epoxy compound. 
This is apparently done in order to rigidly position the 
electrical connection 86 and the electrical leads lead 
ing into the connection in order to prevent short cir 
cuits, etc. The epoxy is shown in FIG. 2. The use of 
epoxy of course presents certain problems in that it 
must be chipped away or cut away if the electrical leads 
are to be replaced or repaired or connected in another 
manner. 

Attention is directed to the fact that the motor casing 
contains a cavity of considerable volume. The cavity 
surrounds the rotor and stator and extends upward to 
the conduit box. If the conduit box were not packed 
with epoxy it would also constitute a portion of this 
motor casing cavity. When the motor casing is not sub 
mersed in the storage tank or other operative position 
the cavity normally contains air. It is the purpose of the 
present invention to vent this air when the pump is sub 
mersed. In order to vent the air from the motor casing 
cavity a ?ame arresting vent valve generally indicated 
by the reference number 90 is positioned to communi 
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cate with the uppermost portion of the cavity. In FIG. 
2 the ?ame arresting vent valve is mounted on the up 
permost portion of cylinder 92 which connects the con 
duit box 85 to the upper portion 93 of the motor casing. 

If for example the pump and motor assembly of FIG. 
2 is positioned as shown in FIG. 1 and the storage tank 
10 is flooded with liquid, the/liquid level will rise in the 
pump itself in that the pump directly communicates 
with the fluid in the storage tank. The ?uid will pass 
through the inducer and the impeller 46 and will pass 
up into chamber 51 and into discharge chamber 52 and 
into the discharge conduit 24. The liquid will also pass 
through port 78 and through the lower bearing assem 
bly, port 69, chamber 67, port 66, upper bearing as 
sembly 62, and into the conduit 59. The liquid will rise 
in conduits 24 and 57 displacing the air therein which 
is normally vented by suitable valves topside. In normal 
circumstances the level of liquid in the conduits 57, 24, 
and in the tank 11, will be above the motor and the 
pump assembly. The liquid which has passed into the 
interior of the motor assembly will pass through ?ame 
paths 95 and 96. The ?ame path 95 is de?ned by a cy 
lindrical surface 97 on an extension 104 of shaft 47 and 
by a cylindrical surface 98 machined into the upper 
portion of the motor casing housing. In its preferred 
form the ?ame path has a maximum clearance of 0.025 
inches and is 11/2 inch in length. The purpose of the 
?ame path is to prevent the propagation of a ?ame 
from the interior of the cavity to the exterior of the cav 
ity through the bearing assembly. The ?ame paths ef 
fectively prevent this in the well known manner. Flame 
path 96 is similarly de?ned by a cylindrical surface 102 
machined into the lower portion of the motor casing 
assembly and by cylindrical surface 103 on the shaft 
47. The dimensions of the ?ame path 96 should be es 
sentially identical with the dimensions of ?ame path 95. 

It can be seen that as the liquid enters the bearing as 
semblies it will permeate the ?ame paths and enter the 
motor casing cavity. The liquid will continue to enter 
the motor casing cavity due to the head of the liquid in 
the storage tank and the liquid will compress the air or 
vapor in the cavity into the uppermost portion of the 
cavity. In the motor casing configuration of FIG. 2 the 
uppermost portion of the cavity is indicated by the ref 
erence numerals 110 and 111. If the ?ame arresting 
vent valve 90 were not positioned as indicated in FIG. 
2, the compressed air would remain in the cavity por 
tions 110 and 111, there being no means of escape. If 
in fact there were no vent valve this compressed air 
would remain in the cavity 110 and 111 until the pump 
motor was started. Upon starting the rotation of the 
rotor and the heat generated by the actuation of the 
pump would at least partially vaporize the liquid prod 
uct in the motor cavity. The vapor formed by this va 
porization would mix with the air in the cavity 110 and 
111 and would result in a gaseous mixture highly sus 
ceptible to ignition if the mixture came into contact 
with an electrical spark, excessive heat, hot wire, or any 
other mechanism which would bring the mixture to its 
ignition temperature. Since the air that is trapped in the 
motor casing contains oxygen and since the liquid 
which is normally pumped in this type of pumping sys 
tem is highly combustible, all the elements necessary 
for combustion are present if the ignition temperature 
of the mixture can be reached. 
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In the embodiment shown in FIG. 2 the ?ame arrest 

ing vent valve is shown mounted in an annular collar 
112 which is welded or otherwise af?xed to the cylin 
der 92. The internal portion of the collar 112 commu 
nicates with the port 113 which is drilled into the cylin 
der 92. As can be seen from FIG. 2 the port 113 com 
municates with the uppermost portion of cavity 111. 
Thus any air in the motor casing cavity will be dis 
placed by liquid rising in the cavity and will vent 
through the port 113 through the vent valve 90. In the 
interests of clarity, the details of the vent valve are not 
shown in FIG. 2 but are illustrated in FIG. 3 which is 
a detailed view in cross section of the ?ame arresting 
vent valve. 

In the preferred form of the valve the body portion 
120 is made from an aluminum alloy pipe plug having 
a hexagonal head. A portion of the periphery of the 
body is threaded 121 so that it can be screwed into po 
sition in the collar 112. The ?ame arresting vent valve 
could of course be screwed into the threaded opening 
in the conduit box if the epoxy compound were not uti 
lized to pack the box, or it could be threaded directly 
into cylindrical member 92. In the embodiment shown 
the wall thickness of cylinder 92 prevented the vent 
valve from being directly threaded through it and 
therefore the annular collar 112 was utilized as a sup 
port member. A hole 122 is partially drilled through the 
body portion 120. The body portion is then further 
drilled to form holes 132 and 124 of equal diameter. 
Note that the diameter of hole 122 is greater than the 
diameter of hole 123 and hole 124. The purpose for 
this will be explained below. The portion of the body 
remaining between the holes 123 and 124 is drilled 
centrally to form central opening 125 and is drilled to 
form four equally spaced openings surrounding the 
central opening. One of these last-mentioned ports is 
indicated by reference number 126. Slidably mounted 
through the central opening 125 is an elongated spacer 
128. A bolt 129 extends through the spacer and is 
threaded at one end to receive lock nut 130. A ?at 
washer 131 is positioned between the lock nut and the 
body portion 132. A valve assembly 140 is slidably 
mounted on the bolt 129. The valve assembly which is 
preferably made of Te?on is partially supported by 
washers 141 and 142. Valve 140 is biased to an open 
position by means of spring 145 which rests on body 
portion 132 and forces the valve 140 away from the 
valve seat 146. Te?on is utilized as the valve material 
due to the fact that it retains its characteristics at cryo 
genic temperatures and does not become brittle and 
hard at cryogenic temperatures (below about —l00°F). 
The type of material used depends on the temperature 
and characteristics of the ?uid being pumped. 
An annular groove 150 is machined in the surface of 

body 120 concentric with the hole 122. The internal 
rim of the groove 150 is normally axially extending but 
is crimped inwardly in order to firmly hold in place a 
block of sintered materail which is positioned in the 
hole 122. In its preferred form the sintered material is 
formed from sintered bronze having a 40 micron nomi 
nal porosity. It has been found that a sintered bronze 
block having the aforementioned porosity and being V2 
inch long is entirely suitable for preventing ?ame prop 
agation when lique?ed natural gas, methane, etc., is 
being handled. The cylindrical block of sintered bronze 
is positioned in the hole 122 and bottoms on the annu 
lar wall portion 152. The annular internal rim 151 is 
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then crimped over the exposed fruso-conical edge of 
the sintered bronze block with a crimping tool. 

It is evident from FIG. 2 that the ?ame arresting vent 
valve is positioned in such an attitude so as to allow the 
sintered material to directly contact the liquid which is 
in the storage tank. The valve mechanism is positioned 
so that it is communicating directly with the contents 
of the motor casing cavity. With the valve 140 in an 
open position, liquid and vapor may pass through the 
?ame arresting vent valve. For example, when the stor 
age tank is initially filled with liquid and the liquid level 
in the motor casing cavity rises to displace the air in the 
cavity, the air is forced out of the cavity through the 
vent valve 90. The valve assembly 140 forms no restric 
tion for the air in that it is in its normally spring loaded 
open position. The sintered material while forming a 
partial restriction for the passage of air has been de 
signed with a porosity which allows the air to escape 
from the cavity. Thus the liquid which ?oods the motor 
casing entirely displaces the air in the motor casing. 
When the liquid level in the tank and the liquid level in 
the motor casing reaches the vent valve, the motor cas 
ing will be entirely ?ooded with the liquid product and 
no air will remain inside the motor casing. ' 
When the pump is started up, the liquid product 

which is in the motor casing will begin to vaporize. This 
will cause an increase in pressure in the motor casing 
which will close the valve 140, there being a differential 
pressure across said valve caused by the vaporizatin of 
the liquid product and the consequent build-up of pres 
sure in the motor casing. The vapor pressure in the 
motor casing will increase until it exceeds the pressure 
of the liquid being pumped through the bearing lubri 
cating system and then the vapor will ?ow through the 
?ame paths 95 and 96 into the bearing lubricating sys 
tem and the vapor will then exit through port 78 and go 
into the discharge system. The excess pressure in the 
motor casing will be bled off until an equilibrium situa 
tion exists wherein the pressure within the motor casing 
is substantially equal to the pressure of the ?uid being 
pumped through the bearing lubricating system. 
Thus in the applicants‘ system there is substantially 

no continuous vaporization of the liquid product in the 
motor casing cavity. The liquid which is initially in the 
motor casing cavity is of course vaporized when the 
pump is energized but due to the pressure which is gen 
erated and maintained in the motor casing cavity, sub 
stantially no additional liquid is allowed to bleed into 
the cavity through the ?ame paths. Consequently, there 
is little or no continuous vaporization of the liquid 
being pumped in the motor casing. 
When the pump is shut down, the pressure in the 

bearing lubricating system drops. The higher vapor 
pressure in the motor casing then bleeds out through 
the ?ame paths. The motor casing vapor pressure con 
tinues to drop until valve 140 pops open allowing com 
munication between the interior of the motor casing 
and the tank through the ?ame arresting vent valve. 
The vapor in the motor casing will then be displaced by 
the liquid product and escape through the valve. Upon 
pump start up the above-described cycle repeats itself. 

In its preferred form the body of the ?ame arresting 
vent valve is formed of aluminum and the sintered ma 
terial is formed of a porous bronze or other sintered 
material having a rating of from about l0 to about 500 
microns-nominal (preferably about 40 microns or less), 
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8 
and a length of at least about 0.2 inches and preferably 
approximately l/é inch. It is understood that other suit 
able sintered materials could be used in place of sin 
tered bronze; for example, sintered stainless steel or 
sintered copper could also be utilized. However, the 
micron rating of the sintered material and its length 
should be such that it prevents the propagation of 
?ames through the sintered material so that any ?ames 
which do occur either in the motor casing cavity or ex 
terior of the motor casing will not be transmitted 
through the sintered material. The micron rating refers 
to the nominal size of a particle which will pass through 
the material. 

It is evident that if there is a ?ame within the motor 
casing cavity it will be unable to successu?ly traverse 
either the ?ame paths 95 and 96 or the sintered mate 
rial 155. 
Although sintered material having the above charac 

teristics s preferred for the purpose of ?ame arresting 
in this invention, it is also pssible to use other mecha 
nisms for this purpose. For example one or more elon 
gated small drilled holes in the body 120 could be used 
in place of the sintered block 155. The holes would 
have to be of such a diameter and length so as to pre 
vent ?ame propagation across the valve. The sintered 
material is preferred in that due to its porous nature it 
is less apt to plug up with contaminants, foreign matter, 
etc. 
Other porous materials (such as for example sand, 

etc.) having ?ame arresting characteristics could also 
be used in place of the sintered material. It is preferred, 
however, that the material not be loose in that this 
might lead to excessive wear or destruction of the bear 
mgs. 
The ?ame arresting vent valve can be utilized with 

any pumping system in which the motor cavity is 
?ooded with the liquid being pumped. It must always 
be positioned so that it communicates directly with the 
air which is trapped in the upper portion of the motor 
cavity. it must be positioned in such a location that all 
of the air in the cavity has a tendency to vent through 
the vent valve. 
The ?ame arresting vent valve can also be used to 

vent undesired ?uids from the interior of dynamoelec 
tric machines and to arrest ?ame propagation either 
into or out of said machines. Further use of the inven 
tion may be made where it is necessary to vent appara 
tus and at the same time insulate the surroundings from 
?ames generated within the apparatus. 
To those skilled in the art to which our invention re 

lates, many changes in construction and widely differ 
ing embodiments and applications of the invention may 
suggest themselves without departing from the spirit 
and scope of the invention. Our disclosure and the de 
scription herein are purely illustrative and are not in 
tended to be in any sense limiting. 
We claim: 
1. A safe vent valve comprising 
a tubular plug adapted to be mounted in the wall of 
a container, 

said tubular plug having a passageway therethrough, 
one end of said passageway being in communica 
tion with the interior of the container, said tubular 
plug including a valve seat surrounding said one 
end of said passageway, 
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a movable valve member centrally mounted in said 
tubular plug adapted to seat against said valve seat 
to close said passageway, 

spring means to bias said movable valve member 
away from said valve seat, said movable valve 5 
member being responsive to a predetermined mini 
mum pressure within said container to overcome 
the spring bias and seat against said valve seat, 

?ame arrestor means affixed to said tubular plug and 
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10 
positioned at the other end of said passageway, said 
?ame arrestor means comprising a sintered metal 
disc having a porosity and thickness adapted to 
prevent passage of a ?ame propagated within said 
container through said arrestor means. 

2. The valve of claim 1 characterized by said sintered 
metal disc having a porosity of from about 10 to about 
500 microns and a length of at least about 0.2 inches. 

* * >l< >l< * 


