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6. Claims. 

This invention relates to a safety device for 
volatile liquid storage tanks. 

Storage tanks for gasoline and the like must 
ibe provided with adequate venting means not 

5 only to take care of the expansion of air or vapor 
above the fiuid level therein, but also to permit 
the ingress of air when the liquid fuel is with 
drawn from the tank to prevent the formation 
of a "vacuum which would tend to : collapse the 

l:0 tank. Moreover, such vents must be so con 
structed as to provide adequate protection 
against fire, dust, sand, rain, snow and ice. 

Accordingly, the present invention has pri 
marily in a view-combined pressure and vacuum 

l:5 -valve device and a fire protecting cage there 
for. In that connection, the invention contem 
plates a structure including a single pressure or 
blow off valve surrounded by a multiplicity of 
vacuum valves, all of Said valves being housed 

20 within a novel cage which permits of free a,c- 
cess to the atmosphere so that the valves may 
reliably function under normal conditions of use, 
and, on the other hand, will be amply protected 
in the case of fire to prevent failure of the valves 

25 and also to prevent ignition of the contents of 
the tank. 
A further object of the invention is to provide 

a novel Weather-shield which in normal use 
adequately protects the valves from Water, or 

30 Snow and ice, and which, in case of fire, will 
drop out of position to compel flame propagation 
on the outside of the cage. 
With the above and other-objects in view which 

will more readily appear as the nature of the in 
35 vention is better understood, the same consists 

in the novel construction, combination and ar 
rangements of parts hereinafter more fully de 
Scribed, illustrated and claimed. 
A preferred and practical embodiment of the 

40 invention is ShoWn in the accompanying dra W 
ing, in which: 

Figure 1 is a vertical Sectional view illustrating 
the invention. 

Figure 2 is a top plan view, partly in section 
45 of the construction shown in Figure 1. 

Figure 3 is a detail perspective view of a por 
tion of the Weather shield and cover showing the 
fusible link connecting the same. 

Figure 4 is a detail perspective view of one of 
50 the flame arresting plates. 

Similar references designate corresponding 
parts throughout the several figures of the 
drawing. 
According to the embodiment of the invention 

55 shown in the drawing, the same includes in its 

ear 3. 

sioned by a coil spring contained within a hous 
ing 5. 

(C. 220-44) 
Organization a vapor condensation compelling 
and pressure relief or blow off valve Asurrounded 
by an annular Series of vacuum valves B, all 
housed within a valves cage designated generally 
.a.S.C. and surrounded by a weather-shield D. $5 

The cage C comprises a base f having a cen 
tral internally threaded nipple 2 for mounting 
the entire device on a vent pipe P connected 
With the storage tang in the usual manner. The 

: base f is provided at its outer periphery with a to 
plurality of posts 3 which may be secured thereto 
by Suitable fastenings 4. These posts are chan 
neled or grooved at opposite sides to form guide 
ways for receiving the opposite ends of the metal 
flame arresting plates 6. These plates are pro- 5 
vided with integral offset spacing projections so 
that when they are arranged in stacked formation 
in the opposed channels 5 of adjacent posts, they 
provide intervening air passages for establishing 
communication between the valves A and B and i20 
the atmosphere. The plates in each stack may 
be conveniently held together by the fastenings 
8. The top of the posts 3 support a cover plate 
9 which is preferably secured to the posts by the 
fastenings ?o having winged heads to facilitate 25 
their placing and removal. 
The outer edge of the cover plate 9 is pref 

erably flanged downwardly as indicated at to 
provide an annular recess for receiving the upper 
end of the frusto-conical weather shield D. The 30 
body of the shield is provided with a plurality of 
slots or openings 2 formed by striking out an 

This ear is perforated to receive the 
Shank of an eyebolt 4 said shank being ten- 35 

The eye 4 receives a fusible link or 
loop 6: Which engages the fastening 7 on flange 
lf. This arrangement locates the fusible link 
16 at the hole or slot 12, and the spring ten 
sioned eyebolt 4 holds the weather-shield ID 
firmly in place. In the event of fire, any flame 
propagated at the Outer side of the plates 6 will 
pass through the openings 2 and quickly melt 
the links f6 thereby permitting the shield to 45 
drop. Ordinarily, however, the shield remains 
in the position shown in Figure.1 to prevent Water 
entering the valve cage, or to prevent, the form 
ation of ice on the plates Which Would obstruct 
the free passage of air. The cover 9 is provided 50 
with a central boss 8 which is interiorally 
threaded to receive a tubular valve stem guide 
of 9. The upper end of the tubular guide is fitted 
...With a removable cap 20. As will be observed 
from the drawing, the guide 39 receives the stem 55 
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20' of the pressure relief valve A to guide it in 
itS movement. 
The pressure relief valve A is of substantially 

the same diameter as the pipe P so as to permit 
of full efficiency under Service conditions. The 
body of the valve A fits within the collar 20a of 
the valve supporting casting which is common to 
both the pressure valve A and vacuum valves B 
as Will presently appear. The body of the valve 
is provided With an annular flange which over 
lies the upper edge of the collar 20a So that the 
Valve Will tightly seat on the collar. 
The Valve casting which supports the pressure 

valve A and vacuum valves B, and which also in 
cludes the collar 208 previously referred to is 
designated generally as 22. This casting is pro 
Vided with the base flange 23 which is secured to 
the base about the opening formed by the 
threaded nipple 2 and is also provided with an 
intermediate horizontal wall 24 provided with 
ports or openings surrounded by the seats 24a for 
the Vacuun Valves B. This wall 24 is connected 
by a vertical web. 25 with another or top hori 
ZOntal Wall 26 which is provided with openings 
for receiving the vacuum valve guide members 
2. 
The wall 26 carries the collar 20a previously re 

ferred to, and the portion of the casting below 
the collar 20 is provided with a series of open 
ings 28 for establishing communication between 
the pipe P and the vacuum Valves B which rest 
on the seats 24 formed in the wall 24. The ports 
about which Seats 248 are formed communicate 
With the atmosphere through the space between 
the plates 6. The vacuum valve guiding mem 
bers 27 are threaded into the top horizontal wall 
26 of the valve casting, and by receiving the 
stems of the valves B serve to guide, them in 
their opening and closing movements. 
From the foregoing it Will be apparent that 

the present construction provides a safety de 
vice performing the essential functions of (1) 
permitting air or vapor pressure in the tank to 
escape when the pressure exceeds the weight or 
load. On the valve while on the other hand nor 
mally holding the vapors in the tank so that they 
may be condensed, thus preventing ordinary 
vapor losses; (2) when liquid is withdrawn from 
the tank the vacuum Valves will function to ad 
mit air to displace the fluid withdrawn and pre 
vent warping of the tank; (3) provide a flame 
arrestor screen which normally functions to pre 
Went dust, Soot, Sand, etc., from entering the valve 
chambers and obstructing the proper closure of 
the pressure and Vacuum valves. Further, in 
case escaping vapors through pressure valve and 
flame arrester cage ignite, the fame arrester 
stops the flame from entering the valve chamber, 
preventing consequent damage to valves or 
finally igniting the gases within the tank, causing 
tank explosion; (4) provides a Weather shield 
with fusible link fasteners, normally functions 
to protect flame arrester and Valves against rain, 
Snow and Sleet, and in case of fire at fame ar 
rester to automatically drop down to protect the 
tank roof from becoming too hot, by permitting 
fame to Spread OutWardly instead of downward, 
In breather vents it is important that all valve 

Seats are provided With complete or perfect 
drainage, otherwise the escaping vapors when 
Coming in Contact With the atmosphere condense 
and form moisture in the Valve chambers. Un 
less the valves are provided with complete drain 
age this moisture in cold weather freezes the 
Valves fast to the Valve seats. In warm Weather 

2,152,422 
the moisture dries and leaves a gummy Substance 
On the Valves and seats, glueing the valves to 
the seats. In either case prevents the valve from 
properly functioning. It will be noted from 
drawing Figs. 1 and 2 that the pressure valve 
Seat 2, in casting 22 provides complete drain 
age both inside and out. The vacuum valves are 
provided with complete drainage on the outside 
between base casting ?, and valve seat bottom 24, 
and on the inside through vapor port 28, which 
Opening is below valve seat 24a and drains di 
rectly into pipe P. 
The interlocking breather valves, flame and 

dust arrester and weather-shield, insure unob 
Structed function and protection to storage 
tanks of Volatile liquids. 

It is further to be noted that the vacuum 
Valves are made comparatively small in diameter. 
This to enable them to be light in weight and 
still retain the required strength to withstand 
the pressure applied by the pressure on the tank 
Without Warping and defeating their purpose. 
The light Weight vacuum valves are especially 
important in storage of volatile liquid blends, as 
the light ends are drawn to the surface by vac 
uun, becoming vapors, and thus separating the 
blend and depreciating the value of the mixture. 
The relatively large single pressure relief valve 

A adequately permits of adapting the device to a 
tank of a given size. For example, the diameter 
of the tank in feet, plus one fourth of the di 
ameter is approximately the same as its area of 
the vent valve in square inches. Thus, if the 
tank is 40 feet in diameter, this formula shows 
that the index for Computing the area of the 
Valve is 50, that is 50 square inches. . Therefore, 
Since the area of an eight inch pipe is 50 square 
inches this size valve will meet all requirements. 
The total area of the vacuum valves is substan tially equal to the area of the single pressure 
relief valve so that the valves are fully designed 
to compensate for movement of air or gas either 
in or out of the tank. 
The foraminous valve cage, dust and sand 

Screen flane arrester and its weather shield are 
essential to the proper functioning of all of the 
Valves and the means which permits the shield 
to drop; in case of fire affords further protection 
to the tank as the flame will blaze outwardly 
and upwardly, in place of being forced down 
against the tank roof. Since the flame arrester 
and valve cage prevent fire propagation to the 
Valve chamber, but burns entirely on the outside 
of plate Stack 6. The valves function properly 
under fire and when the vapor pressure on the 
tank becomes less than the valve pressure, the 
Valve closes and automatically the fire is extin 
guished for lack of fuel. 
Without further description it is thought that 

the features and advantages of the invention 
Will be readily apparent to those skilled in the 
art, and it will of course be understood that 
changes in the form, proportion and minor de 
tails of construction may be resorted to, without 
departing from the spirit of the invention and 
Scope of the appended claims. 
I claim: 
1. A Safety device for volatile liquid storage 

tanks including in combination, a casting having 
a central valve Seat and a plurality of separate 
Valve Seats Surrounding the central valve seat, 
Said casting having passages for establishing . 
Communication between the last named wave 
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Seats and the Space beneath the central valve 
Seat, a pressure valve mounted on said central is 
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valve seat, and vacuum valves on said separate 
valve seat. 

2. In a safety device for volatile liquid storage 
tanks, the combination with a supporting vent 
pipe carried by the tank, of a pressure relief 
valve of substantially the same area as the pipe, 
and a plurality of vacuum valves of Substantially 
the same total area, as the preSSure Valve Spaced 
radially from the axis of said pressure Valve and 
arranged circumferentially there-about. 

3. In a safety device for volatile liquid storage 
tanks, a casting mounted on the base member 
and having a central Valve seat, and a plurality 
of separate valve seats in said casting Surround 
ing and below the central valve seat, Said casting 
having ports in the side thereof for establishing 
communication between the said separate Valve 
seats and the space beneath the central valve 
seat, a pressure valve mounted on said central 
valve seat, and vacuum valves on said separate 
Valve seats. 

4. In a safety device for Wolatile liquid storage 
tanks, Valve means comprising a casting having 
a central valve seat at the top portion thereof 
and having a laterally offset portion provided 
with a plurality of Valve seats, said casting being 
provided between said laterally offset portion and 
the central valve seat with ports for establishing 
communication between the plurality of valve 

3 
seats and the space beneath said central valve 
seat, a pressure responsive valve mounted on said 
central valve seat and a plurality of vacuum 
valves mounted on said separate Valve seats. 

5. In a safety device for volatile liquid storage 
tanks, a base member having an Opening, pres 
Sure and vacuum valve means carried by Said base 
above the opening therein, said means including 
a casting having a bottom portion adapted to 
rest on said base, an inner vertical wall provided 
with ports, a central valve seat formed above 
said inner wall, a pressure responsive valve for 
said valve seat, a laterally extending Wall on the 
casting arranged substantially medially of the 
height of the latter and having a plurality of 
vacuum valve seats therein arranged opposite 
said ports in the vertical wall of the casting, and 
vacuum valves for said vacuum Valve seats in the 
Casting. 

6. In a safety valve for volatile liquid storage 
tanks, a base having an Opening and adapted to 
be fitted to the vent pipe of the storage tank; 
valve means arranged over said opening in the 
base and including a central pressure responsive 
valve and a plurality of vacuum valves, arranged 
circumferentially about the pressure responsive 
Wave. 

JOHN J. TOKHEIM. 
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