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The invention relates to apparatus for Con 
serving vapors from bulk storage plants such as 
those storing gasoline and other volatile liquids. 
In storage tanks for gasoline and the like va 

tanks to supported by means are connected to 
a breather reservoir 2 of the gas holder type. 
The vapor line 3 from the storage tanks con 
ducts the vapors to an expansion chamber 16 

pors are given off during the heat of the day and 5 which is connected by vapor line 5 with the 
unless means are provided to conserve said va 
pors it becomes necessary to expel them to the 
atmosphere. As a result of the temperature drop 
normally occurring during the night, the vapors 
remaining in the tank Will condense and very 
often a vacuum is produced which draws in air 
to relieve the same. The Vapors expelled to the 
atmosphere are known as "breathing losses' and 
over a period of time, especially for large storage 
tanks, said losses will considerably reduce the 
quantity of liquid stored. 
For economical operation, therefore, of bulk 

storage plants comprising a number of large tanks 
it is absolutely necessary to conserve the vapors 
during generation thereof and to subsequently 
supply the vapors to the tanks during those pe 
riods when condensation takes place in order to 
relieve any vacuum which may develop. 
An object of the invention is to provide in 

proved apparatus for conserving the vapors from 
storage tanks for gasoline and the like and which 
will eliminate evaporation losses to a large ex 
tent and also prevent air from coming in contact 
with the tank contents except under abnormal 
conditions. When air is prevented from Con 
tacting the gasoline during its storage period the 
formation of gum in the liquid does not occur 
and the octane number and color of the gasoline 
are thus maintained. Also the fire hazard is re 
duced since the vapors are thoroughly saturated 
at all times, which makes ignition and explosion 
practically impossible. 
With these and various other objectS in view 

the invention may consist of certain novel fea 
tures of construction and operation, as will be 
more fully described and particularly pointed out 
in the specification, drawing and claims appended 
hereto. 

In the drawing which illustrates an embodi 
ment of the invention, and wherein like reference 
characters are used to designate like parts 

Figure 1 is an elevational view showing the in 
provements of the invention as applied to a group 
of storage tanks for gasoline and the like having 
connection through a vapor line with a breather 
reservoir; and 

Figure 2 is a sectional view taken through the 
expansion chamber of the vapor conservation Sys 
tem as illustrated in Figure 1. 

Referring to the drawing, the group of storage 
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breather reservoir 2. 
The holder bell 6 of the reservoir, which is 

sealed with respect to the tank 7 by a sealing 
liquid, is guided in its vertical movements by 
means 8 which support the balancing weights 9 
having connection with said holder bell. 

In Order to compensate for the gradually di 
minishing buoyant effect of the liquid as the 
holder bell 6 moves upwardly said holder sup 
ports a tank 20 having connection by the flexible 
conduit 2 with the compensating tank 22 sup 
ported on the guiding means. As a result of this 
compensating feature the holder bell of the reser 
voir travels upWardly at a substantially uniform 
preSSure. The liquid flows out of tank 20 as the 
holder bell moves up and this gradually lightens 
the bell to compensate for the decrease in the 
buoyant effect above described. A. 

Between the vapor lines 3 and 5 there is lo 
cated the expansion chamber 4 as previously de 
Scribed. Said chamber is thus interposed between 
the storage tanks 0 and the breather reservoir 
2. The purpose of the expansion chamber is to 
reduce the quantity of vapors expelled from the 
tanks as a result of evaporation either from 
breathing or a filling operation. The vapors from 
the tanks to will be retained within the vapor 
Space thereof until the pressure exceeds the limit 
of valve 24 located within expansion chamber 4, 
and suitably fitted to the terminal end of the 
vapor line 3. It will be understood that valve 24 
Will be set at a pressure depending on the strength 
of the particular storage tanks O. The vapors 
entering the chamber 4 will expand and said 
vapors will flow through the line f5 into the 
breather reservoir 2. Said reservoir is set for 
Operation on a predetermined pressure, which, in 
this instance depends on the strength of the 
holder bell 6. At the top of the holder bell a 
pressure and vacuum relief valve 25 is provided 
in order to vent the vapors to the atmosphere in 
the event the holder bell should be inflated to its 
capacity. Valve 26 on the expansion chamber 23 
may be considered a secondary pressure and vac 
uum relief valve set to operate on a pressure some 
what higher than valve. 25 on the bell holder 6 
and also Operating on a vacuum in excess of that 
for Wave 25. 
The proper design of a system for conserving 
apors from a group of bulk storage tanks re 



2 
quires a breather reservoir having a capacity suf 
ficiently large to take care of vapors as a result 
of the normal breathing and filling of said tanks. 
Thus under abnormal conditions the pressure 
within the breather reservoir may exceed the 
maximum limit of the same, which is, of course, 
taken care of by valve 25 located on bell holder 
6. The excess vapors are vented to the atmos 

phere through this valve and may also be ex 
pelled through valve 26 should the vapor pres 
sure become great enough. When conditions 
within the tanks are reversed and condensation 
of the vapors therein takes place, a relatively 
slight pressure drop will cause valve 24 to open 
and allow the vapors from the breather reservoir 
to flow back into the vapor space of said tanks. 
In this manner the vacuum which would other 
wise be produced is taken care of by Said vapors. 
Here also in the event of an abnormal vacuum 
occurring within the expansion chamber 23, and 
thus within the breather reservoir 2, the valve 
25 will open and admit air for relieving said 
vacuum. However, any air which may be drawn 
into the system is admitted to the breather res 
ervoir at a point farthest removed from the va 
por space of the tanks. The vapors within said 
tanks are richer and are therefore substantially 
saturated at all times which makes ignition and 
explosion practically impossible. 

For a practical system including a group of 
tanks and a breather reservoir such as shown in 
Figure 1, the valve 24 within the expansion 
chamber will be set for a pressure which will be 
determined by the weakest tank in the system. 
A pressure of Sixteen ounces may be taken as 
illustrative. The vapors generated within the 
tanks are retained within the vapor space there 
of until a pressure in excess of sixteen ounces is 
attained, whereupon the valve 24 will open and 
these vapors will expand within the expansion 
chamber f4 to a pressure of approximately five 
ounces. The arrangement of valve and expan 
son chamber therefore reduces the quantity of 
vapors expelled from the tanks. Thus the ca 
pacity of the breather reservoir may be reduced 
accordingly. In fact, it has been possible to re 
duce the size of the reservoir from approximate 
ly twenty-five to fifty per cent, depending upon 
the vapor pressures of the product stored with 
in the tanks. A pressure of sixteen Ounces may 
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2,802,234 
ment thereof illustrated by the drawing, as vari 
ous forms of the device will of course be appar 
ent to those skilled in the art without departing 
from the spirit of the invention or the scope of 
the claims. 
What is claimed is: 
1. In apparatus for storing and conserving 

liquids such as gasoline and the like, a plurality 
of Storage tanks for said liquid, a breather reser 
voir, an expansion chamber, a vapor line con 
necting the expansion chamber with the breath 
er reservoir, Said expansion chamber also having 
connection with the top of said tanks whereby 
Vapors from the tanks will flow to the expan 
Sion chamber and will be conducted by the vapor 
line to the breather reservoir, a pressure and 
vacuum relief valve located within the expansion 

- chamber and operative to control the pressure 
20 

30 

35 

40 

5. 
also be considered a typical pressure for the 
breather reservoir f2. The holder bell 6 will 
of course operate on a nuch lower pressure and 
when the capacity is reached the holder bell will 
have been inflated to its uppermost limit. Any 
pressure in excess of sixteen ounces will be vent 
ed through valve 25 to the atmosphere. 
When the vapors within the storage tanks 

condense and the pressure within drops to a pre 
determined minimum the vacuum Side of valve 
24 will open and allow the vapors which had been 
previously expelled from the tanks to flow back 
into the tanks. A vacuum within the tanks 
greater than vapors in the breather reservoir, to 
relieve it would result in opening of valve 25 on 
the bell holder to admit air. If this is not suff 
cient the secondary relief vacuum valve 26 may 
also open, admitting air directly to the expansion 
chamber 4. 
The invention is not to be limited to or by de 

tails of construction of the particular embodi 
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of the vapors within the tanks, and a second 
preSSure and vacuum relief valve located on the 
eXpansion chamber for exhausting vapors to the 
atmosphere on abnormal pressure and for admit 
ting air when an abnormal vacuum exists in the 
expansion chamber. 

2. In apparatus for storing and conserving 
liquids such as gasoline and the like, a plurality 
of Storage tanks for said liquid, a breather res 
ervoir having a pressure and vacuum relief valve, 
an expansion chamber, a vapor line connecting 
the expansion chamber with said breather res 
ervoir, Said expansion chamber also having con 
nection with the top of said tanks whereby va 
pors from Said tanks will flow to the expansion 
chamber and will be conducted by the vapor 
line to the breather reservoir, a pressure and 
vacuum relief valve in the expansion chamber 
Operative to control the pressure of the vapors 
Within Said tanks, and a safety valve on the ex 
pansion chamber for exhausting vapors to the 
atmosphere on abnormal pressure and for ad 
mitting air when an abnormal vacuum exists in 
the chamber, said last mentioned valve having a 
Setting for both pressure and vacuum greater 
than that of the 'valve within the expansion 
chamber and also greater than the setting for 
the Valve on the breather reservoir. 

3. In apparatus for conserving and storing 
liquid such as gasoline and the like, a plurality 
of Storage tanks for said liquid, a breather reser 
voir having a pressure and vacuum relief valve, 
an eXpansion chamber, a vapor line connecting 
the expansion chamber with said breather res 
ervoir, Said expansion chamber also having con 
nection with the top of said tanks, whereby va 
pors from Said tanks will flow to the expansion 
chamber and wiil be conducted by the vapor line 
to the breather reservoir, a pressure and vacuum 
relief valve on the expansion chamber closing 
Said chamber with respect to the vapor space in 
the tanks and which thereby controls the pres 
Sure Within Said tanks, and a safety valve on 
the expansion chamber adapted to operate on a 
predetermined pressure to exhaust vapors to the 
atmosphere and on a predetermined vacuum to 
admit air to the expansion chamber, said last 
mentioned valve having a setting for both pres 
Sure and vacuum greater than that of the valve 
within the expansion chamber and also greater 
than the setting for the valve on the breather 
reservoir. 

CHARLES L. MARNER. 


