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¢ Claims.

This invention relates to systems for the pre-
vention of evaporation losses in connection with
the storage of volatile liquids such as gasoline.
More particularly it relates to breather bag sys-
tems.

Large collapsible fabric bags known as breath-

‘er bags were commercially developed many years

ago to control evaporation . losses in connection
with the storage of gasoline and similar volatile
Hquids in large tanks typified by capacities of the
order of magnitude of 80,000 barrels. However,
such breather bags have not in the past been
used ar thought adapted to problems involved.in

- connection with the storage of relatively small

volumes of liquids such as are dealt with in typ-
ical bulk plants used in the marketing end of
the petroleum industry. -These bulk plant stor-
age tanks are usually horizontal cylindrical tanks

- of about 10,000 to 21,000 gallons capacity. .
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- .entrance of air or the loss of vapors.
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It is an object of my invention to provide sys-
tems for preventing evaporation losses in con-
nection with the storage of volatile liquids under
conditions such as those met with in gasoline

bulk plants. Another object is to provide sys-

tems which will permit “breathing” of volatile
liquids stored in tanks without permitting the
Still an-
other object is to provide systems of the afore-
mentioned type which will be efficient and eco-
nomical in connection with the storage of rela-
tively small volumes. of volatile liquids. It is
likewise an object of my invention to provide
new and improved breather bags of small ca-
pacity type.

I have found it possible to construct breather.
bag systems of a highly economical and efficient
sort for use in connection with the storage of °

gasoline at bulk plants. These breather bag

systems are also adapted to the storage of other -

volatile liquids and various types of systems can
be used within the scope of my invention.
My invention will be described more partic-
ularly with reference to the specific embodiments
shown in the accompanying drawings which
form a part of this specification and in which

.like numerals refer to like or corresponding

parts. N ) %

‘In the drawings:

Figure 1 is a top plan view of a system show-
ing the application of my invention to a typical
bulk plant layout;

Figure 2 is a vertical section corresponding to
Figure 1 and taken along the line 2—2 of Fig-
ure 1;

Figure 3isan elevatnon partly in sectlon show-

.iron 21 supported by the piers.
. bers can be used for additional support of the

(CL. 220—85)

ing, in partially, deflated condition, a breather

bag which is a slight modification of the breath-
er bag shown in Figures 1 and 2;

Figure 4 is a detail of one upper corner of the
breather bag of Figure 3;

Figure 5 is an elevatlon partly in section, of
another alternative form of breather bag;

Figure 6 is a detail of one upper corner of the
breather bag of Pigure 5;

Figure 7 is a top plan view of an alternative
breather bag system; and

Figure 8 is a. sectional elevation of the breath-
er bag system of Figure 7 taken along the line
8—8 of Figure 7.

Referring more partlcularly to Figures 1 and
2 it will be seen that this bulk plant installation
comprises three horizontal storage tanks i of

the usual type which may each typically be from

about 10,000 gallons to about 21,000 gallons or

‘up to -about 30,000 gallons in capacity. These

storage tanks are supported on cormcrete piers
12 and are provided with the usual manholes
18, withdrawal and filling valves 14 and with-
drawal and filling lines i8.

In accordance with my invention the vapo"
spaces 16 of all of the tanks in a given group are
connected together by a vapor manifold (T which
communicates with the vapor spaces of the vari-
ous tanks.

er bag 20’ disposed beneath at least some of the
tanks and within the space defined by at least
some of the piers which support the tanks. 'In
the system of Figures 1 and 2 the breather bag
is elongated in horizontal section and is. dlsposed

‘beneath two of the three tanks.

-, In order to prevent meddling with the breath-

er bag and to protect it from the elements it is-

extremely important to enclose the space with-
in which it is disposed. This is very readily ac-
complished by the use of sheets of corrugated
Wooden mem-

sheet iron shed and other enclosing means can

be used.

‘The breather bag used in connection with my
invention should have a capacity sufficient to
take care of all of the normal breathing inci-
dent to the temperature changes to be encoun-
tered. For a system of three tanks used in the
storage of gasoline; each tank -being of 17,000

- gallons capacity, a breather bag of about 450
cublc feet capacity is suitable. As the tempera-

ture rises and vapors are driven off from the
volatile liquid in the tanks, these vapors pass

This vapor manifold leads through-
a downcomer pipe 18 to an inlet 19 of a breath-
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to the breather bag and inflate it. As the tem-
perature falls the breather bag deflates and va-
pors are driven back into the tanks. There is
thus little or no vapor loss and a very great sav-
ing is effected which is far more than enough
to pay for the very economical type of breather
bag installation which I have devised.

My breather bag itself, as shown in Figures
1.and 2, has a fabric bottom portion 22, fabric
sides 23 and a metallic top portion 24. The base
is roughly horizontal and preferably rests upon
a wooden or concrete platform 25 which keeps
it off the ground and tends to prevent rotting
of the fabric.

The fabric used in connection with these
breather bags can be of any of the impervious
types previously known to the art in connection
with large refinery breather bags. The inside
may suilably be coated with a glue type of coat-
ing resistant to the vapors being handled and
the outside may suitably be rubberized. The
sides of the bag are integral with the base or
can be attached to it by seaming and sealing
means known to the art. In Figures 1, 2, 3 and
4 the upper portions of the sides of the breather
bag are attached to a metallic top portion 24
which is disposed above and is materially small-
er than the bottom portion of the breather bag.
At the juncture of the sides and top portion
the fabric is folded and sealed into the space be-
tween an upstanding metallic rim 26 and a
metallic ring 27 which has a turned-up portion
28 which serves to prevent tearing of the bag
when the bag is deflated. The weighted top por-
tion is highly desirable since these small breather
bags disposed beneath the tanks do not defiate
entirely satisfactorily unless they are weighted.
The weight serves to force the vapors up into
the tanks when the pressure in the tanks drops
to zero. In the absence of the weight, the head
of vapors in downcomer pipe {8 would keep the
breather bag partially inflated even when the
pressure in the tanks dropped to zero and this
would result in waste breather bag capacity.
When the bottom of the tank is about nine feet
above the ground the weight may suitably be
such as to put a pressure of 0.3 to 0.35 ounce
per square inch on the vapors within the bag.
Under other circumstances weighting may be
such as to give breather bag pressures from about
0.1 to about 1.0 ounce per square inch.

The slightly modified form of bag shown in
Figure 3 has a metallic bottom portion 22 rather
than a fabric bottom portion as in Figures 1 and
2. The metal is bolted and sealed between two
sections of the bottom portion as shown in Fig-
ure 3. This structure renders unnecessary the
use of a platform below the bag. The bag of
Figure 3 is shown partially deflated to illustrate
the breathing action of the bag.

A modified bag is shown in Figures 5 and 6.
This bag has a fabric top portion 24 instead of
a metallic top portion. This has some advan-
tage in that there are no fabric-metallic seams
at the top of the bag. In fact by using a fabric
bottom, as shown in Figure 2, and a fabric top
as shown in Figures 5 and 6, fabric-metallic
seams can be entirely avoided. In the bag of
Figures 5 and 6 the weighting is accomplished
by the use of a separate metallic weighting
member 29 which is fastened to the top of the
bag by means of rings 30 sewn into the bag and

corresponding rings 31 carried by the metallic

' top portion. These rings are connected by rope

76

ties 32.
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The modification of Figures 7 and 8 illustrate
a system in which a breather bag 20 is disposed
entirely beneath a single tank. A breather bag
disposed beneath a single tank can be used to
protect a single tank or to protect two or more
tanks against evaporation losses, as shown.
The breather bag illustrated in Figures 7 and 8
is a simple spherical bag which serves to accom-
plish the purposes of ‘my invention although the
weighted bags of Figures 1 to 6 are highly pref-
erable since their deflation is more positive and
since the weight makes it possible to use bags of
lesser capacity.

it is desirable in connection with a system of
this kind to use a safety valve 33 adapted to
prevent any substantial pressure or vacuum in
the tanks. Such safety valves are well known
to the art and are commercially available. Such
a valve may suitably operate on 16 ounces per
square inch pressure within the system or on 2
ounces per square inch vacuum below atmos-
pheric pressure. However, if a breather bag of
sufficiently large capacity is provided, these safe-
ty valves are not absolutely essential and do not
function under any conditions normally met
with since the breather bag takes care of all ex-
pansion and contraction without permitting the
escape of vapors or the introduction of air.

While I have described my invention in con-
nection with certain specific embodiments there-
of, it is to be understood that these are by way
of illustration rather than by way of limitation
and the scopz of my invention is to be deter-
mined only by the appended claims which should
be construed as broadly as the prior art will
permit.

I claim:

1. In combination, an elevated storage tank
for volatile liquids, a plurality of piers support-
ing said storage tank in elevated position, a
breather bag disposed beneath said storage tank
within the space defined by at least some of
said piers, means for connecting said breather
bag with the vapor space of said storage tank to
form a closed vapor system, means for at least
partially surrounding said breather bag for pro-
tecting the same, said last-named means com-
prising at least some of said piers.

2. In combination, an elevated storage tank
for volatile liquids, a2 plurality of piers support-
ing said storage tank in elevated position, a
breather bag disposed beneath said storage tank
within the space defined by at least some of said
piers, means for connecting said breather bag

with the vapor space of said storage tank to !

form a closed vapor system, means for at
least partially surrounding and protecting said
breather bag and means for supporting said sur-
rounding and protecting means, said supporting
means comprising at least some of said piers.

‘3. A breather bag system comprising a plu-
rality of storage tanks, a plurality of piers sup-
porting said storage tanks above the ground, a
breather bag disposed beneath at least some of
said storage tanks within a space defined by at
least some of said piers, a manifold connecting
said breather bag with the vapor spaces of said.
storage tanks, means for at least partially sur-
rounding and protecting said hreather bag and
means for supporting said surrounding and pro-
tecting means, said supporting means compris-
ing at least some of said piers.

4. A system according to claim 3 mcludmg a
safety valve for preventing excessive pressure
or vacuum within said system.
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5. A breather bag system comprising o plurality.
of small storage tanks, a plurality of piers sup-
porting said storage tanks in an elevated position,
a breather bag disposed beneath at least some of
said storage tanks within a space defined by at
least some of said piers, said breather bag com-
prising a bottom portion, a weighted top portion
substantially smaller than said bottom portion
and disposed above said bottom portion, fabric
sides connecting said bottom portion and said top
portion to form a gas-tight structure and a gas
inlet for said sfructure, means for at least par-

3

tially surrounding and protecting said breather
bag, means for supporting said surrounding and
protecting means, said supporting means com-
prising at least some of said piers, and a manifold
connecting said breather bag with the vapor
spaces of said storage tanks.

6. A system according to claim 5 in which said
weight is such as to put a pressure of from about
0.1 to about 1.0 ounce per square inch on the
vapors within the bag.

GEORGE W. CHENICEK.
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