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This invention relates to devices of the kingd
that are used for storing or holding gases and
volatile liquids, and particularly, apparatus of the
type in which the gas space or chamber of the

5 device is provided with s flexible metallic wall or
portion that is adapted to fiex in such a way as to
vary the volume of said chamber,

The principal objects of my present invention
are to reduce the cost of manufacturing or erect-

18 ing devices of the general type mentioned; in-
crease the capacity of the gas chamber withoub
increasing the size of the apparatus or adding
materially to the cost of menufecturing the same,
and eliminate the possibility of the walls of the

15 gas chamber collapsing or being ruptured in the
cperation of withdrawing the medium stored in
said chamber.

Another object is to provide g novel means {or
increasing the capacity of a metallic storage

20 chamber of the breather type and for reducing
the strains on the portion of the chamber which
fexes outwardly during the operation of admit-
ting the medium to be stored or when the internal
pressure of the gas chamber increases irom any

25 cause.

Another object is to provide a metallic storage
chamber of the bresther type that has two op-
posed fiexible portions which are of such arrange-
ment and construction that notwithstanding the

30 fact that they flex in such g way as to increase
and decrease the volume of said chamber dur-

. ing the operation of admitting and withdrawing
the medium stored in same, the chamber will be
under g positive pressure in the normal operation

35 of the apparatus,

And still another object is to provide g device
of the kind deseribed whose storage space or
chamber is formed by opposed flexible metallic
sheets that are arranged In contact or approxi-

40 mate contact with each other when the device is
empty, and which, upon the introduction of the
medium to ¢ stored, will move or flex in & direc-
tion tending to produce g sphere, whereby -the
volume of the storage space will be increased, not

45 only by the outward flexing of one sheet, but
also by the bodily movement of the outwardly
flexed sheet and the change in shape or curva-
ture of both sheets. Other objects and desir-
able features of my invention will be hereinafter

50 pointed out. I have herein illustrated my inven-
tion embodied in a gas holder, but I wish it to
be understood that many features of my inven-
tion are applicable to tanks and similar devices
that are used for storing or holding volatile

55 liquids. : o

Figure 1 of the drawings is a vertical transverse
sectional view of a gas holder embodying my pres-
ent invention, showing the gas chamber filled
with gases. .

Figure 2 is a top plan view of said gas holder, 60
partly broken away so as to more clearly illustrate
the construction of the holder. o

Figure 28 is a fragmentary sectional view, taken
on the line 2*—32°& of Figure 2.

Figure 3 is an enlarged end view of the counter- §5
weighting mechanism attached to the peripheral
portion of the structure that constitutes the gas
chamber. o

Figure 4 is 2 side elevationsl view of said
counterweighting mechanism, 70

Figure 5 illustrates the positively actuated
volume control valve; and ‘

Figure 6 illustrates the vacuum valve.

Briefly described, my improved gas holder con-
sists of & gas chamber of the breather type 78
formed of metal and comprising s stationary part
that constitutes one wall or & portion of one wall
of sald chamber, & limber part that is capable of
moving bodily relatively to said stationary part,
&nd a flexible peripheral portion that joins said gg
parts together, sald elements being of such con-
struction and arrengement that when the holder
is empty said limber part will be in contact or
approxgimate contact with said stationary part
thus producing a gas space of practically zero gg
volume, and when gases are admitted to the
holder, said limber part will flex outwardly and
increase the volume of the gas space, and the
flexible peripheral portion will flex in such a way
as to permit said limber part to move bodily rela- 9¢
tively to sald stationary part, and thus further
increase the volume of the gas space.  When
gases are withdrawn from the holder the ele-
ments previously mentioned resume their former
shape or position, and in so doing, cause the gas 93
chamber to change from a gas receiving space
of relatively great volume to & gas receiving space
of substantially zero volume. In the preferred
form of my invention herein illustrated the ele- .
ment previously referred to as a limber part is 100
formed by a metal diaphragm that constitutes
the top wall of the gas storage space and which

is arranged in opposed relation to a bottom dia-

phragm having a stationary central part and a
flexible peripheral portion. Said bottom dia- 105
phragm is mounted on a frame or supporting.
structure, and when the holder is empty, the top
diaphragm rests upon and is sustained through-
out substantially its entire area by the bottom

- diaphragm. Each of said diaphragms is made 110




2

up of a plurality of metal plates joined together
by gas-tight joints in such a manner as to pro-
duce o substantially imperforate limber sheet
and the frame or supporting structure on which
the bottom -diaphragm rests is preferably made
of such shape that the bottom diaphragm will be
of substantially concave form, when the holder
is empty. The peripheral edge of the top dia-
phragm- is joined to the outer edge of the flexible
peripheral portion of the bottom diaphragm, and
in view of the fact that the top diaphragm is
constructed in the form of a limber sheet, it has
a natural tendency to assume a substantially
concave form and rest upon the bottom dia-
phragm when the holder is empty. During the
operation of admitting gases to the holder the
top diaphragm constituting the limber element,
rises or moves upwardly away from the bottom
diaphragm, and as the admission of the gases
is continued, said top diaphragm flexes out-
wardly and assumes & substantially convex shape
or form, just the reverse from its former shape,
thereby causing the volume .of the gas receiving
space to be increased automatically. During
the admission of the gases, the peripheral portion
of the holder, herein illustrated as being formed
by the peripheral portions of the top and bottom
diaphragms, moves upwardly bodily, and in so
doing, increases the distance between the top
diaphragm and the stationary central part of the
bottom disphragm, thereby further increasing
the volume of the gas chamber. While I have
stated that the essential elements of the holder,
. to wit, the limber part, the stationary part and
* the flexible peripheral portion are arranged and
constructed in the particular manner above de-
scribed, various changes may be made in the
construction and arrangement of said elements
. without departing from the spirit of my inven-
- tion. .
Preferably, means is provided for assisting the
flexing of the peripheral portion of the structure
during the operation of admitting gases -to
the gas chamber, thereby eliminating injurious
- strains that might be created if the internal
' pressure were relied upon solely to effect the flex-
ing of said peripheral portion in a direction to
cause the limber part of the structure to move
bodily relatively to the stationary part of the
- structure. While I have herein illustrated said
means as consisting of counterweights attached
to the peripheral edge of the structure formed
by the top and bottom diaphragms, I wish it to
be understood that any other suitable means may
be used for this purpose without departing from
the spirit of my invention. As is the usual prac-
tice in gas holders of this general type, a posi-
tively operated volume control valve is provided
for automatically venting the gas chamber so as
- to relieve the internal pressure of said chamber,
after the top diaphragm has reached a certain
approximate position during the operation of
admitting gases, and thus prevent said top dia-
. phragm from being strained.
. Tn the accompanying drawings which illustrate
the .preferred form of my invention, A and B
designate two opposed diaphragms, each of which
is constructed from a plurality of metal plates
~ joined together by gas-tight joints in such a
manner as to produce & substantially imperforate
limber sheet. -Said diaphragms are herein illus-
trated as being arranged in a substantially hori-
gontal position with the diaphragm A disposed
directly over the diaphragm B, and the peripheral
edges of said diaphragms are joined together
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by a gas-tight joint and are preferably attached
to a. circumferential member C that imparts
rigidity to the peripheral edge of the structure,
the member C preferably being herein illustrated
as consisting of an angle, as shown in Figure 4.
The bottom diaphragm B is sustained by a sup-
porting frame of any preferred construction,
which is erected on the ground and preferably
made of such form that the bottom diaphragm
will be of substantially concave shape. Usually,
said supporting frame will be made up of frame
members 1 that extend radially from the center
of the hottom diaphragm to the peripheral edge
of same and a plurality of circular rows or posts
2,3,4,5,6,7,8and9on which the frame members
1 are rigidly mounted.

A gas pipe D through which gases are admitted
to and withdrawn from the gas storage or re-
ceiving space between the diaphragms A and B,
is attached to the bottom diaphragm B at a point
some distance inwardly from the peripheral edge
of same, and a volume control valve or pressure
relief valve E of any preferred type or kind is
mounted on the top diaphragm A, preferably at
the center of same, as shown in Figure 1, so as to
automatically vent the gas chamber, as previously
described. The volume control or pressure relief
valve E herein illustrated is of the type that
comprises a valve element 11 that is normally
held seated by ‘& spring or by the internal pres-
sure of the gas chamber, and an actuating de-
vice 112 is provided for positively unseating said
valve element. Said actuating device may con-
sist of a chain, cable or other flexible element
attached to the bottom diaphragm and to the
valve element 11 of the valve E in such a way
that when the top diaphragm A flexes or moves
upwardly to a certain approximate position, the
valve element of the valve E will be positively

pulled away from its seat by the device 112, and 115

thus relieve the pressure in the gas chamber.
In order that the peripheral portion of the
bottom diaphragm B will be able to flex up-
wardly, as previously described, before the metal
in same starts to stretch, I prefer to construct
the diaphragm B in such a manner that the
peripheral portion of same will contain sufficient
excess metal to produce wrinkles in said pe-
ripheral portion when the holder is empty, or
when the peripheral portion of the bottom dia-
phragm B is resting upon the frame members
1. One convenient way of obtaining this result
is to raise or block up the outer end portions
of the radially-disposed frame members 1 prior
to joining together the plates that constitute the
bottom diaphragm and connecting said dia-
phragm to the circumferential angle C. Said
plates are supported by the frame members 1
while they are being joined together to form the
bottom diaphragm B, and after said bottom dia-
phragm has been completed, the peripheral edge
of same is attached to the angle C. The outer
end portions of the frame members 1 are then
dropped or restored to their normal position, thus
causing the peripheral portion of the diaphragm
B to wrinkle slightly. The next step in the opera-
tion of erecting the holder is to join together
the plates that are used to form the top dia-
phragm A, and in order that the top diaphragm
will be stretched slightly and maintained under
a slight tension when it is in its extreme down-
wardly flexed condition, said plates are joined
together while the inner end portions of the
frame members 1 are in & slightly raised po-

sition. ‘This result can be attained by raising 15
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the rows of posts 4, 5, 6, 7 and 8 in such & way
that the inner end portions of the frame mem-
bers 1 will not slope downwsardly to such a de-
gree or at such a sharp angle as in their for-
mer position. The plates constituting the top
diaphragm are joined together while they are
supported by the frame members 1 whose inner
end portions have been slightly raised, and after
said top diaphragm has been completed and at-
tached to the circumferential angle C, the rows

of posts 4, 5, 6, 7 and 8 are restored to their for-

mer or normal position, with the result that the

. central portion of the diaphragm A will drop

slightly, thus causing said central portion to be
placed under a slight tension when the top dia-
phragm is in its downwardly fiexed condition.
VWhile the above described method of construct-
ing the top and bottom diaphragms is preferable,
it is not essential. -

In order to assist the peripheral portion of -

the structure to move upwardly or rise from the
{rame members 1, during the operation of ad-
mitting gases to the holder or when the internal
pressure of the storage chamber increases sbnor-
mally from any csuse, counterweights 12 are at-
tached to the circumferential element C by
means of chains or cables 13 that pass over pul-
leys 14 carried by uprights 15, said counter-
weights being preferably so proportioned that
they will be capable of lifting a considerable por-
tion of the weight of the periphery of the struc-
ture.

Due to the fact that the top diaphragm A resis
upon and is sustained by the bottom diaphragm
B when the holder is empty, it is impossible for
the walls of the gas chamber to collapse or be
disrupted by & high vacuum produced in said
chamber during the opsration of withdrawing
gases from the same. In fact, the gas chamber
of my improved holder will always be under 2
pressure in the normal operation of the holder,
notwithstanding the fact that said chamber com-
vrises cpposed flexible diaphragms thet fex in
such a way as to increase and decrease the vol-
tme of said chamber during the operation of
admitting and withdrawing gases to and from
the holder. If desired, the holder can be equipped
with & vacuwm relief valve for sutomaiically
admitting alr or an inert gas to the gas space
between the diephreagms A and B, in the event
2 suction is exerted om the gas pipe D afier
the itop diephragm A has reached itz exireme
downwardly fexed condition. When the holder
is construcied in this manner s spacing means,
designated es an entirety by the reference char-
acter 16, is mounted on the top face of the dia-
vhragm B, so as {0 prevent a comparatively small
restricted aves of the diaphfagms A and B from
contacting or coming together in the zone where
the spacing means 16 is located. A vacuum valve

T is mounted on the bottom diaphragm B,

usually at approximately the center of the zone
or ares taken up by the spacing means 16. The
particular construction of the spacing mesns .18
is immaterial, but it will usually consist of &
ske.eton-like frame whose center portion, is
arched so as to leave sufficient clearance between
the same and the portion of the diaphragm thet
carries the valve ¥, to permit said valve carrying

" portion to flex upwardly under certain comdi-

tioms. Figure 2* shows how the valve carrying
portion of the bottom diaphragm is normsally
spaced away from the spacing. frame 18. The
vacuum valve F comprises a valve element 17
that is held against its seat by & spring 18, and

3

an actuating device 19 is provided for unseating
the valve element 17 or moving it away from its
seaf in the event the zone or portion of the bot-
tom diaphragm to which the vacuum valve E is
attached, flexes upwardly. The actuating device
19 has its lower end attached to an anchoring de-
vice 20 that is imbedded in the ground. If a
suction is exerted on the gas pipe D when the
holder is empty and the top diaphragm is rest-
ing on the bottom diaphragm, the portion of said
bottom diaphragm that carries the vacuum ¥
will flex upwardly towards the top diaphragm,
due to the suction that is exerted on this portion
of the bottom diaphragm. During the upward
flexing of this portion of the bottom diaphragm
the valve actuating device 19 becomes taut, with
the result that the valve element 17 will open
and admit air to_the gas space between the dia-

_phragms A and B. As soon as the suction on

the top side of the valve carrying portion of the
bottom dlephragm cesses, said portion fexes
back {o its normal position, shown in Figure 2°,
and the valve clement 17 of the vacuum valve P
closes. :

Rein water thet falls on the top disphragm
is conducted from seme by & plurality of flexible
drein conduiis 21 that are atteched to the cen-
tral portion of the top diaphragm A st points
in alignment with drain holes in said disphragm,
said conduits 31 extending downwardly through
holes in the bottom diaphragm, snd being con-
mﬁted to said botlom diephragm by gas-tich§
joints. When the top diaphragm is in Its extreme
downwardly flexed condition, the fAexible drain
conduits 21 are positioned In depending hous-
ings 22 on the bottom dizphragm which ere deep
enough to recelve the conduits 21 snd permit
the top disphragm %o rest upon the bottom dia-
phregm. Any rain water which falis on the
top disphragm at such times, nemely, when the
holder Is empty, will be carried away by the drain
conduiis 31. Reln water presents a problem,
however, when the holder is partly full and the

top disphragm A is in & partly upwardly fezed’

condition. At such times rain water is lisble
to collect on the top foce of the disphragm A
at some point between the center and the periph-
ered edge of seid disphragmn and put such & load

80

85
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180
108
110
118

190

on said diephragm that it will not flex or move

“upwardly as the admission of the seses o the 3

holder comtimues, This is Hable to produce an

abnormal pressure in the holder, and in order

o prevent such o thing from ceccurring, I have
provided the top disphragm with s pressure relief
velve G of $he pressure differential type, con-
structed so thet it will open antomsticelly when-

ever the inlerns! pressure of the. gas chamber

exceeds & certein approsdimate degree, whershy
gald chamber will be vented and the top die-
phragm A cauged to flex downwardly sufficiently
to permit the raln waber to escape either through

130

135,

the center drain conduits 21 or through e cirou-~

lor row of auxiliery dexible drain conduits 212
that sre located Intermedinte the center drain
conduits and the peripheral edge of the top dia-
vhragm. The bottom disphragm is provided with

140

depending housings 22° for receiving the suxili- -

ary drain conduits 21° when the top diephrasm
is resting on the bottom diephragm. - ’

When the holder is empty the top disphragm
A rests upon and is supported throughout sub-
stentially its entire ares by the bottom dia-
phvagm B,  When gases are admitted to the

gas space bhetween said disphragms, the top dia-

phregm A tends to rise, with the result that

145

i

160 -
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" periphery of the structure

_a one foot rise of the periphery,

&

part of the peripheral load on the top diaphragm
will be supported over the entire area of the
bottom diephragm B. As-soon as the internal
pressure reaches & certain approximate degree
the top diaphragm starts to rise, and if the coun-
terweights 12 are heavy enough, the periphery
of the top diaphragm will start to rise at the
same time. As soon as the top diaphregm is in
its upwardly flexed position, substantially the
reverse of its normal downwardly defiected po-
sition, the internal pressure will become greater
than the actual weight of the metal of the top
diaphragm. As soon as this occurs, the periph-
ery of the structure tends to rise more, and as
the internal pressure increases above this point,
the periphery of the structure will rise more and
more. The rising of the periphery will take place
under sufficient internal pressure, regardless of
whether the periphery is counterweighted or
not, since the entire structure tends to go into
the form of a sphere during the operation of ad-
mitting gases to the holder, this, of course, being
due to the fact that the top wall of the gas re-
ceiving space is formed by a limber metallic sheet
that is capable of flexing into a substantially
convex shape or form when it is subjected to the
pressure of the inflowing gases, and the bottom
portion of the gas receiving space comprises a
stationary central part and o Aexible peripheral
portion that is joined to the peripheral edge of

" said limber top wall. While the peripheral angle

C. will take considerable compression, it will,
nevertheless, go into a succession of fine curves
which allows the horizontal projection of its cir-

.cumference to decrease, as these curves become
. steeper.

Hence, the structure formed by the top
and bottom diaphragms is capable of approach-~
ing a spherical form when gases are being admit-
ted to said structure.

One of the reasons for counterweighting the
7 formed by the dia-
phragms A and B, is to relieve the strains in
the top diaphragm necessary to raise said top
diaphragm a given amount. In other words, for
the counter-
weighting mechanism can be s0 designed that this
much rise will occur as soon as the top diaphragm
A is raised to its uppermost position without in-
crease in pressure above its own weight. Any
further rise of the periphery than this one foot

" may be accomplished either by counterweighting

or by allowing a slight tension to occur in the
top and bottom diaphragms. It will thus be
seen thet in a gas holder of the construction
above described the volume of the gas receiving
during the ad-
mission of gases, by the upward movement of the
top diaphragm away from the bottom diaphragm,
by the upward flexing of the top diaphragm and
by the change in shape of the peripheral por-
tion of the bottom diaphragm which rises from
the frame members 1, and in so doing, mecreases
the distance between the digphragms. In the
operation of withdrawing gases from the hoider
the volume of the ges receiving space or cham-
per is decreased automatically by the flexing of
the top diaphragm and the peripheral portion

of the bottom diaphragm, and by the bodily .

movement of the top diaphragm towards the bot-
tom diephragm. A gas holder of the construc-
tion above described is inexpensive to build and
maintain in operative condition, and it is of
such design that it is impossible for the walls
of the gas receiving space to collapse or be dis-
rupted by & vacuum or minus pressure in said

1,830,404

chamber. In fact, the gas receiving space of
my improved holder is always maintained under
o, positive pressure in the normal operation of
the holder, notwithstanding the fact that the
gas receiving space is formed by two flexible
diaphragms that are adapted to fiex in one di-
rection to increase the volume of the gas space,
and to fiex in the opposite direction to decrease
the volume of said space. My improved gas
holder is comparatively inexpensive to build, as
it consists simply of two metal diaphragms joined
together at their peripheral edges and mounted
on a framework or supporting structure that is
erected on the ground; such a gas holder will not
be injuriously affected by the elements, and it is
not liable to become leaky, due to the fact that

80

88

30

the gas chamber or gas receiving space of same

is made of metal sheets, and still snother de-
sirable feature of such a gas holder that adds
greatly to ifs corrmercial utility, is the fact that
ample provision is made for carrying off rain
water that falls on the top diaphragm, the holder
being so designed that if an exceptionally heavy
load of rain water collects on the top diaphragm

‘when the holder is partly filled with gases, the

pressure produced by said load will cause the
gas receiving space to be vented, with the result
that the top diaphragm will assume such a posi-
tion that the rain water will escape either through
the center drain conduits 21, or the auxiliary
drain conduits 21# that are located intermediate
the center and the peripheral edge of the top
diaphragm. ‘

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent is: :

1, A device of the kind referred to, having a
storage space that comprises two opposed walls,
one of said walls being constructed of metal
plates combined so as to form a limber sheet that
is adapted to flex outwardly to increase the vol-
ume of said storage space, and the other wall com-
prising a stationary central portion and a flex-
ible peripheral portion whose shape is adapted
to change so as to increase the volume of said
storage space, during the operation of admit-
ting the medium being stored.

2. A device of the kind referred to, having a
storage space formed by two opposed walls com-
bined in such a way that said walls are in con-
tact or approximate contact with each other when
the device is empty, one of said walls being con-
structed of metal plates combined so as to form
g limber sheet that is adapted to flex outwardly
to increase the volume of sajd storage space dur-
ing the operation of admitting the medium being
stored, and the other wall having a stationary
central portion constituting the major portion
of the diameter of said wall, and a limber periph-
eral portion which is adapted to flex in a direc-
tion to increase the distance between said walls
during the operation of filling said storage space.

3. A device of the kind referred to, having a
storage space that comprises a limber metallic
top wall which is adapted to flex upwardly to in-
crease the volume of said space and downwardly
to decrease the volume of said space, a station-
ary bottom part that serves as a support for said
top wall when the storage space is empty or ap-
proximately so, and a flexible peripheral por-
tion whose shape is adapted to change and thus
cause said top wall to move bodily relatively to
said stationary part due to the pressure exerted
on said top part by gases in the storage space.

4. A device of the kind referred to provided with
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& storage space having a bottom part that com-
prises & substantially concave-shaped stationary
central portion, a substantially concave-shaped
top part, said top part being constructed of metal
plates combined so as to form a limber sheet
that is capable of flexing upwardly into a sub-
stantially convex shape during the operation of
admitting the medium to be stored and said bot-
tom part having a periphersl portion that is
capable of fiexing in a direction to permit said
top part to move bodily relatively to said bottom
vart during the admission of the medium being

‘stored. )

5. A device of the kind referred to, provided
with a storage space composed of two limber
metal diaphragms arranged in superimposed re-
lation and having their peripheral edges joined
together, and a supporting structure on which the
bottom diaphragm rests, constructed so as to
impart a substantially concave shape or form to
said bottom diaphragm, said top diaphragm being
adapted to flex upwardly, due to the pressure of
gases in the storage space, so as to increase the
volume of the storage space, and the peripheral
portion of the bottom diaphragm being adapted
to flex upwardly or rise from said supporting
structure, whereby the top diaphragm will be
bodily raised or lifted.

6. A device of the kind referred to, consisting of
a structure that comprises a metallic top part
which is adapted to flex upwardly and down-
wardly and & bottom part having a flexible ve-
ripheral portion joined to said top part, the
space between said top and bottom parts con-
stituting a storage chamber, o supporting means
that sustains said structure, and means attached
to the peripheral portion of said structure for
assisting said peripheral portion to rise during
the upward flexing of said top part.

7. A device of the kind referred to, provided
with & storage space, formed by & structure that
comprises & metallic top pars which is adapted
to flex in a dirsction to increase the volume of
said space and & bottom part heving 2 fAexible
peripheral portion joined io said too part, a SUD-
porting means that sustains said structure, snd
counterweights attached to the perinhery of said
structure to assist said top part to rise bodily
during the operation of admitting the medium to
e stored.

8. A device of the kind veferrad io, provided
with & storage space, formed by two limmber metal
diaphragms whose veripheral edges are joined
together, the bottom diaphragm heing of sub-
stantially concave form snd having a stationary
cenfral portion and a peripheral vortion which is
capable of flexing so as to change the shape of
said bottom diephragm during the operation of
admitting and withdrawing the medium stored
in the device, and a supporting structure that de-
fnes the shape of the stationary ceniral portion
of said bottom diaphragm.

9. A device of the kind referrved to, provided
with 2 storage space, comprising o flexible ton
weall and an opposed bottom wall that supports
szid top wall throughout substantislly the entire

ares of same when the holder is empty, e fexible |

drain conduit attached to sald top wall and pass-
ing through an opening in said bottom wall, and
& housing on said bottom wall for veceiving said
conduit when the top wall is resting on the bot-
tom wall, o

10. A device of the kind referred to, provided
with & storage chamber having & fexible metallic
top wall that is adapted to assume & substentially

-with a storage space, or chamber comprising two
‘limber metal diaphragms arranged in superim-

5
convex form when said chamber is full or sub-
stantially full, drain conduits attached to said
top wall at the center of same and at points be-
tween the center and the peripheral edge of said
wall, and a differential pressure relief valve for. 80
veting said chamber in case an excessive load
of rain water on said top wall causes an abnormal
pressure to be created in said chamber.
11. A device 'of the kind referred to, provided g
5

posed relation, a supporting means on which the
bottom diaphragm rests, shaped so that the cen-
tral portion of said diaphragm will be deflected
downwardly, the top diaphragm being adapted
to rest on the bottom diaphragm when the device
is empty and being capable of flexing upwardly
during the operation of admitting the medium
to be stored in the device, counterweights at- .
tached to the periphery of the structure formed
by said diaphragms so as to assist the peripheral
portion of the bottom diaphragm to flex upwardly
under certain conditions, and a pressure relief
valve operated by the upward flexing of the top
diaphragm. .

12. A device of the kind referred to, provided
with a storage space, or chamber comprising two
limber metal diaphragms arranged in superim-
posed relation, a means that serves as g support
for the central portien of the bottom diaphragm,
& supporting means on which the bottom dia-
phragm rests, the top diaphragm being adapted
to rest on the bottom diaphragm when the device
is empty and being capable of flexing upwardly
during the operation of admitting the medium 110
to be stored in the device, counterweights at-
tached to the periphery of the structure formed
by said diaphragms so 2s to assist the periphera]
portion of the bottom diaphragm to flex up-
weardly under certain conditions, & pressure re-
lief valve operated by the upward flexing of the
top diaphragm, avid means for carrying off rain
water that falls on said top diephragm.

-13. A device of the kind referred to, provided
with a storage space, formed by fexible metal 120"
diaphragms arranged in superimposed relation
and having their peripheral edges jolned to-
gether, the top diaphragm being adapted to fex
upwardly during the operation of admitting the
medium {0 be stored and being sdepted. to rvest 125
on the bofttom diaphragm when the device is
empty, o means interposed between szid dia-
vhragms for preventing s restricted ares of ssid
diephragms from contacting with esch other
when the device is empty, & vacuum relief valve
mounted on said restricted sres of the bottom
diaphragm, snd means for utilizing the mward
flexing of this vestricted area of the botiom
diaphragm to operate said vacuum relief vslve
to admit & medium to the space betwesn the dig~
phragms under ceriain conditions.

14, A device of the kind referred to, provided
with & storage space constructed of metal plates
and comprising the following elements, i, e, & .
stationary part, an opposed limber part thet is
adapted to fex upwerdly to incresse the volume
of said storage space, and g flexible peripheral
portion whose shape is adepted to _cheange so
&s to increase the volume of said storage space
when seid limber top part is moved upwardly 145
by the pressure of gases in the storage space, e

18, A device of the kind referred to, provided - - .
with a storage space constructéd of metal plates -
and comprising s downwardly deflected, station-
ary bottcm paré, o limber top pert in contech 150
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or approximate contact with seid bobtom pert
when tne device is empty end adepied o flex
outwardly to increase the volume of said storage
space during the operation of admitting the
medium to be stored, and & dexible peripheral
portion whose shape is adapted to change when
said top part moves upwardly, due to the pres-
sure exeried and thus increase the volume of
said storage space, on same by gases in the stor=
age space.

16. A device of the kind referred to, having
a storage space comprising two linber metal
diaphragms arranged in superimposed relation,
and a supporting structure cn which the bottom
diaphragm rests, constructed so as to impari
substantially concave shape O form to said
bottom disphragm, said top diagphragm being
adapted to flex upwardly during the operation
of admitting the medium to. be confined =20 as
to increase the volume of the storage space and
the peripheral portion of the bottom disphragm
being adapted to flex in & direction to permit the
top diaphragm to move podily relatively to the
bottom diaphragm.

17. A device of the kind referred to, consisting
of a structure that comprises & meial top part
which. is adapted to flex upwardly and down-
wardly and a bottom part having a flexible
peripheral portion, the space between said top
and bottom parts constituting a storage cham-

‘per, and means attached to the peripheral por-

tion of said structuvre for assisting sald peripheral
portion o rise bodily.

18, In o device of the kind referred to, & stor-
age chamber or space heving 2 bottom parb
provided with & flexible peripheral portion that
ig adapted te flex upwardly, and o top for seid
chambér aitached to said flexible peripheral
portion. .

19. In 2 device of the kind referred to, & stor-
age chammber or space having e bottom part pro-
vided with a flexible peripheral portion thet is
adepted to flex upwardly, and a limber top wall
for said chzmber attaeched to said fdexible periph-
eral portion and adapted to fiex upwardly to in-
crease the volume of said chamber.

20. In @ device of the kind referred to, a stor-
age chamber or space of the breather type having
a top wall constructed irom a flexible metal dia-
phragm, and means for permitting said top wall
to Tise bodily, in addition fo its upward or oub-
ward flexing, for the purpose described.

21. In & device of the kind described, a stor-
age chamber having 2 metallic top part which
is adepted -to flex outwardly, & bottom part hav-
ing a flexible peripheral portion joined to said
top part and adapted to flex upwardly, and means
attached to the peripheral portion of said struc-
ture for assisting the flexible peripheral portion
of said bottom part to rise.
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