
Aung. 14, 1945. P. M. ELLIOTT 2,382,555 
RELIEF VALVE STRUCTURE FOR STORAGE TANKS FOR VOLATILE LIQUIDs 

Filed Aug. li, l943 

Vz? 

K 

|- 
D SD i RNKIN 

KREYNSINSRINN SNS SENSA 

2222 

| Z 

2 

2 

2 

2 2 2 
|- 24 

2 
24 

• 

| 2 24 
f 2ZZZZZZZZZZZZZZŽŽ 

Craveri7or 

    

  

  

  

    

  

  

  

    

  

  

    

  

  



Patented Aug. 14, 1945 2,382,555 
UNITED STATES PATENT OFFICE 

2,382,555 
RELIEF VALVE STRUCTURE FOR STORAGE 
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ited, Toronto, Ontario, Canada 
Application August 11, 1943, Serial No. 498,238 

(C. 220-85) 5 Claims. 

This invention relates to relief valve structure 
for storage tanks for volatile liquids, such as gaso 
line. To prevent loss of gasoline through evapora 
tion and also to avoid eXplosion which may be 
CallUISed by ignition of gasoline fumes mixed With 
air, it is necessary to fully enclose storage tanks 
for gasoline. However, a relief valve must be 
provided to relieve the pressure in the tank during 
filling and emptying thereof and to allow for ex 
pansion and contraction of the liquid. It has 
been found that such relief valves become stuck . 
Or clogged by frost and rust which accumulate 
around the valve openings, and the object of the 
present in Vention is to construct a valve which 
Will eliminate or reduce clogging or sticking of 
the Valve by reason of accumulation of frost, rust, 
Or other foreign matter. 
This object is achieved by providing a settling 

chamber having an opening in the bottom thereof 
for carrying accumulations of foreign matter to 
ste bottom of the tank or a point adjacent there 
O 

The invention is hereinafter more particularly 
described and is illustrated by way of example, in 
the accompanying drawing in which 

Fig. Il is a side elevation partly broken away to 
show the device in vertical section; 

Fig. 2 is a vertical section taken at right angles 
to the wieWinFigure 1; and 

Fig. 3 is a plan view with the closure removed 
and top of the canopies cut away. 

In the drawing corresponding. parts in the dif 
ferent figures are indicated by the same numerals. 
The WalVe structure is adapted to be mounted 

on a tank i the top of which is shown in a frag 
mentary manner in Figure 1. The Valve structure 
comprises what may conveniently be called a head 
2 having a constricted lower portion 2a having an 
internally threaded opening in the bottom thereof 
into which is threaded a pipe 3 which is secured 
to the top of the tank f and opens thereinto. 
On opposite sides of the head 2 are valve open 

ings 4 and 5 communicating with the atmosphere. 
The valve opening 4, is closed by a valve nember 6 
of the pressure type, which is suitably weighted to 
maintain it in a closed position until the pressure 
in the tank reaches a predetermined amount, 
which may be from %2 oz. to 30. lbs., whereupon 
the valve will open and relieve the pressure. In 
asmuch as the construction of this Valve is com 
mon in the art and does not form part of this in 
vention, it is shown more or less diagrammatically 
and is. not described herein. 

For opening and closing the valve opening 5 
there is provided a valve member 7 of the Suction 
type, which opens when the pressure in the tank 
falls below a predetermined amount, Which may 
be at any desired point below atmospheric pres 
sure. Construction of this Valve mechanism is 
also well known in the art and details of construc 
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tion do not form part of the present in Vention 
and they are therefore not described but are 
shown more or less diagrammatically in Figures 
2 and 3. 
Accumulations of rust, frost and other foreign 

matter around the valve openings 4 and 5 may 
cause the valve members 6 and 7 to become stuck 
either closed or open causing danger of explosion 
or loss of fuel. To overcome this difficulty accord 
ing to the present invention what may be called 

. a settling chamber A is formed in the head 2 be 
tween the openings and 5. The settling chamber 
is formed by a substantially horizontal partition 
8 eXtending from one side of the head adjacent º 
and just below one of the valve openings to the 
other side of the head adjacent and just below the 
other Valve opening, said partition sloping down 
Wardly and having an opening at the bottom 
thereof provided with an internally threaded 
flange 8a into which is screwed a pipe 9 which is 
adapted to extend downwardly within and spaced 
from the portion 2a of the head 2 and substantially 
concentric thereof, into and downwardly in the 
tank i to a point adjacent to but spaced from the 
bottom of the tank. 
As will appear from Figure 1 the partition 8 is 

Spaced from the opposite walls of the head 2 and 
two Vertical partitions 10 and i Il extend upwardly 
from the Substantially horizontal partition to, a 
point adjacent the top of the head 2 but spaced 
therefrom. For convenience the space above the 
partitions 10 and 1 l and below the top of the head 
2 may be called the dome B. 
As Will be seen particularly in Figure 1, a pas 

sageway is formed within the top of the tank f up 
through the pipe 3, between the restricted portion 
2º of the head 2 and the partition 8, between the 
partitions 10 and I l and the outer sides or walls of 
the head 2 to the dome B which in turn communi 
cates with the upper portion of the settling cham 
ber A. F’umes pass up and down through this 
paSSageWay as the presSuure in the tank increaSeS 
and decreases and the valves 4 and 5 open and 
close. The walls 10 and I i act as baffles for 
directing the fumes up to the dome or top of the 
head 2 and downwardly through the settling 
chamber A to the valve openings 4 and 5. As the 
fumes pass up and down through the settling 
chamber A, foreign matter mixed with them drops 
into the bottom of the settling chamber A. Like 
Wise as the valves open and close any foreign 
matter Which has accumulated around them and 
is loosened drops away and down the sloping bot 
tom 8 of the settling chamber A into the pipe 9. 
The fumes i Will be reabsorbed in the liquid in 

the pipe 9 and the heavier matter will fall to the 
bottom and be deposited on the bottom of the tank 
Where it will remain until the tank is clearned out. 
To compensate for pressure which is in the tank 
and to prevent forcing of the liquid up the tube, a 
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weighted valve 2 pivoted to an arm l 5, pivoted 
to a lug 4 on a seat 5 screwed to the end of the 
pipe 9, and having a weight | 6, is provided. Pref 
erably the valve is weighted to resist substan 
tially the same pressure as the relief valves 6 and 
7. When this valve is closed rust etc. which falls 
down the pipe 9 will be caught on the valve, but 
when the valve opens this will be deposited in the 
tank and will drop to the bottom thereof. 
To prevent flash-back, flame arresters 7, T 

are provided in the passageway between the Sub 
stanitially vertical partitions || 0 and I l and the 
sides of the head 2. These flame arresters which 
are well known in the art comprise a plurality 
of vertically Spaced metal plates which permit 
the fumes to pass between them. As shown in 
Figure 1 on the outside of the head 2 may be 
provided clean-out doors i 8. The head 2 may be 
provided with a hinged top or closure 2º, and 
over the outside of the valves 6 and 7 covering 
the operating mechanism may be provided hinged 
canopies i 9, 9 as shown in Figures 1 and 2. 
Although the invention has been described in 

some detail applicant does not desire to be lim 
ited to said details since modifications and varia 
tions are possible within the scope and spirit of 
the invention. 
What I claim as my invention is: 
1. A relief valve structure for storage tanks for 

volatile liquids comprising a head having an Open- : 
ing in the bottom thereof communicating with the 
top of the tank; a settling chamber in said head 
having openings in the sides thereof communicat 
ing with the atmosphere and an opening in the 
bottom thereof; pressure sensitive valves in Said 
openings in the sides permitting equalization of 
pressure between the atmosphere and the interior 
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of the tank. the bottom of said chamber sloping 
downwardly below the said openings in the sides 
to the said opening in the bottom, whereby aC 
cumulations of foreign matter around the Valves 
will drop to said bottom opening; a pipe extend 
ing downwardly from the opening in the bottom 
of the settling chamber to a point adjacent the 
bottom of the tank; and a passageway in said 
head communicating between the opening in the 
bottom of the head and the top of the tank and 
extending to and communicating with the Settling 
chamber adjacent the top thereof, whereby fumes 
will flow upward through said passageway and 
down through the settling chamber to one of the 
valves, and air will flow in a reverse direction 
from the other valve, depending on the relative 
pressure in the tank and in the atmosphere. 

2. A relief valve structure for storage tanks for 
volatile liquids comprising a head having an Open 
ing in the bottom thereof communicating with the 
tank and openings in the sides thereof for pres 
sure sensitive valves permitting equalization of 
pressure between the atmosphere and the interior 
of the tank; and a settling chamber in the head 
formed by at least one substantially vertical par 
tition and a partition extending across the head 
above the opening in the bottom of the head, at 
least one edge of said last mentioned partition be 
ing spaced from the adjacent side of the head, and 
the vertical partition extending upwardly from 
the spaced edge of the horizontal partition to a 
point below but adjacent the top of the head, 
whereby a passage for air and fumes is formed 
between the side of the head and the partition 
from the opening in the bottom of the head to 
the top of the settling chamber, the Settling cham 
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ber having an opening in the bottom thereof 
adapted to be connected to a pipe extending to a 
point adjacent the bottom of the tank. 

3. A relief valve structure for storage tanks for 
volatile liquids, comprising a head having open 
ings in the sides thereof communicating with the 
atmosphere; a pressure valve in one of Said open 
ings in the sides and a suction Valve in the other 
of said openings; and a settling chamber im said 
head formed by two substantially vertical spaced 
apart partitions extending from one side of the 
head to the other and spaced from the bottom 
and top of the head and a third partition extend 
ing from opposite sides of the bottom of the head 
and between the lower edges of the vertical par 
titions, forming passageways between the vertical 
partitions - and the side walls of the head, said 
passageways extending from the bottom of the 
head to the settling chamber at the top thereof, 
said third partition having an opening therein; 
and a pipe extending downwardly from the open 
ing in the third partition to a point adjacent the 
bottom of the tank. 

4. A relief valve Structure for StOrage tankS fOT 
volatile liquids comprising a head having an open 
ing in the bottom thereof communicating with the 
top of the tank; a settling chamber in said head 
having openings in the sides thereof communicat 
ing with the atmosphere and an opening in the 
bottom thereof; pressure sensitive valves in said 
openings in the sides permitting equalization of 
pressure between the atmosphere and the interior 
of the tank, the bottom of said chamber sloping 
downwardly below the said openings in the sides 
to the said opening in the bottom, whereby ac 
cumulations of foreign matter around the valves 
will drop to said bottom opening; a pipe extending 
downwardly from the opening in the i bottom of 
the settling chamber to a point adjacent the bot 
tom of the tank; a passageway in Said head com 
municating between the opening in the bottom of 
the head and the top of the tank and extending 
to and communicating with the top of the settling 
chamber; and a weighted valve in the end of the 
pipe adjacent the bottom of the tank. 

5. A relief valve structure for storage tanks for 
volatile liquids comprising a head having an open 
ing in the bottom thereof communicating with the 
top of the tank; a settling chamber in said head 
having openings in the sides thereof communicat 
ing with the atmosphere and an opening in the 
bottom thereof; pressure sensitive valves in said 
openings in the sides permitting equalization of 
pressure between the atmosphere and the interior 
of the tank, the bottom of said chamber sloping 
downwardly below the said openings in the sides 
to the said opening in the bottom, whereby ac 
cumulations of foreign matter around the valves 
will drop to said bottom opening; a pipe extending 
downwardly from the i opening in the bottom of 
the settling chamber to a point adjacent the bot 
tom of the tank; and a passageway in said head 
exteriorly of the settling chamber communicating 
between the opening in the bottom of the head 
and the top of the tank and extending to and com 
municating with the settling chamber adjacent 
the top thereof, whereby fumes will flow upward 
through said passageway and down through the 
settling chamber to one of the valves, and air will 
filow in a reverse direction from the other valve, 
depending on the relative pressure in the tank and 
in the atmosphere. 

PETER MATHER, ELLIOTT. 


