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1 S
This invention relates to a gas-holder which
‘maintains varying volumes of gas stored therein
within g relatively narrow predetermined pres-
sure.

The gas-holder, in accordance with this inven-
tion, comprises essentially. a gas-impermeable,
flexible bag or envelope positioned within and
against a metal supporting structure which varies
in cubic capacity with the volume of gas in the
impermeable bag, while maintaining a pressure
on the gas within a relatively narrow range.

The metal structure supporting the gas imper-
meable bag consists of a solid metal top attached
to and supporting at its edge a plurality of series:
of articulated metal slats or bars which form the
side walls cof the structure. The slats of each
series are positioned horizontally with their ends
held in vertical channels in which they are Iree
to slide. The lower end of each series of slats
is attached to a reel through which tension is
axerted on the slats. The series of slats and their
supporting end channels form, in plan, a square
or, preferably, a. polygon. |

The metal ton of this supporting structure is

free to move up or down as the volume of gas in
the supported bag is varied. Such movement of
the top causes the slats of the side walls fo slide
up or down in the supporting end channels and
the lower slats of each series to be unwound or
wound on the reel to which the lower end of each
sericsz is attached. Thus, the height of the side

walls of this structure varies with the volume of

cas Within the gas impermeable bag which 1t sup-
ports. .. |
mach series of metal bars or slats comprising
the side walls of my supporting structure are
articulated at their edges to form a continuous
metal surface. The metal bars or slats which 1

utilize are relatively long in proportion to their

width and have parallel edges. One of the paral-
lel edges of each slat carries a continuous female
articulation channel, while the other edge car-
ries 2, male articulation element adapted to ar-
tieulate with a female articulation channel iden-

tical with that along its opposite edge. The joint .

formed by the articulation of the male articula-
tion element of one slat with the female articu-
1ation channel of an adjacent slat is weather-
ticht when the slats are positioned in a wall ot
my supporting structure.

The joints between adjacent slats oi these walls
allow an angular rotation of each slat with re-
spect to the adjacent slat, which permits the slats
to be rolled into a compact cylinder when they
are withdrawn from their supporting end chan-
nels. This feature permits the lower slats of each
series forming the wall of my supporting struc-
ture to be wound on a reel a5 the height of the
wall decreases.
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narily used for structural purposes. I prefer to
use aluminum, particularly for the top and the
slats, since it is light in weight, mechanically
strong, and highly resistant to corrosion. PFur-
thermore, it is particularly well adapted for ex-
trusion to form slats and end~channels having
the particular cross-sections which I utilize. As
will be brought out hereinafter, it is desirable {0
have the top and side walls relatively light in
weight, which again causes aluminum to bs a
particularly suitable material for them. In gen-
eral, it is desirable tc make ail parts of the sup-
norting structure of the same metal to aveid elec-
trolytic corrosion. |

Having now indicated in a general way the
nature of my invention, I will proceed with g
more detailed description thereof with reference
to the accompanying drawing in which like ref-
erence characters are used to refer to like parts.

In the drawing: |

Figure 1 is a partial, plan view of the gag-
holder, in accordance with this invention,

Figure 2 is a partial, cross-sectional, elevation
view thereof along the section line 2—2 of Iig-
ure 1, and o |

Moure 3 is an enlarged, fragmentary cross-sac-
tion view along the section line 3-—3 of Figure 1.

Referring to the figures, it will be seen that the
embodiment of the gas-holder, in accordance
with this invention, there illustrated is in the
form of an octagon and comprises a top [ carry-
ing arcund its edge eight series of slats 2, the
ends of which are positioned in the end channels
2, which forms a supporting structure for a gas-
impermesable envelope or bag 4 positioned within
the structure. The lower end of each series of
slats is aftached to a reel ¥ on which they may
be rolled. 'The reel § is maintained under a. ten-

sion which causes it to tend to roll the slats onto
its suriace.

The bottom of the gas-holder con-
sists of a relatively shallow gas-tight pan or iray
6 to which the lower edge of the bag 4 is attached
by a gas tight joint. The wall surfaces of the
pan § form an octagon, which is very slightly
smaller in dimensions than that formed by the
end channels 3. Conduits T and 8 are inlefs and
exits, respectively for gas entering and leaving
the holder.

The top 1, in the embodiment of this invention
illustrated by the figures consists of a circular
dome 8 which forms the major part of the top
and carries around its edge an apron i, the outer
edge of which is an octagon, to which the tob
slat 12 of each series of slats 2 is attached. I
prefer to utilizé a top which is generally dome-
shaped to provide drainage of water from its up-
per surface and resistance to gas-pressure on its
lower surface. This form permits the top to ride
smoothly on the upper surfgce of the gas-bag 4

The slats and other parts of my supporting 60 when it is inflated with gas. -

«tructure may be made of any oi the metals ordi-

Although an octdgonal sas-holder has been
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shown for the purposes of illustration, it will be
appreciated that the gas-holder may have any

desired number of sides. It may have as few as

four sides, but a greater number of sides is usually

desirable to allow the side walls to approach a
cylindrical form. The preferred number of sides
to be utilized in any particular holder depends
largely on the size of the holder, with the larger
holders having the greater number of sides, to
avoid the use of slats of any great length. The
shape of the outer edge of the apron it will, of
course, be determined by the numbker of sides
utilized in the wall of the gas-~holder, since it
must have the same number of straight edge
sections as the holder has sides.

Referring to Figures 1 and 3, it will be seen that
the end channels 3, 3 consist of three sides {2,
13 and {4 which, in cross-section, form three sides
of g square or rectangle. These channels may be
single channels as illustrated by Figure 1, posi-
tioned in pairs with the sides 14, 14 at the same
angle as that formed by the intersection of the
two flat edeges of the apron 1. As an alternative
to the use of pairs of single channels, as 1lius-
irated, double channels may be utilized which
are, in effect, a pair of single channels positioned
in respect to one another as descriked above, with
the sides 13, 13 gnd the triangular space between
them being solid metal.

The pairs of channels 3 are positioned verti-
cally and may be held in that position in any
desired manner. Thus, the ends may be anchored
to a foundation band 5 as shown in Figure 2,
and if desired, they may be attached together at
their tops by cross-braces, not shown by the
drawing, positioned above the upper-most posi-
tion reached by the top 1. The foundation band
is in the form of an octagon, and is proportioned
so that the slats held in the end channels 2, 2
are positioned against its outer suriace.

A guide 16 is positioned at the intersecfion oi
each of the straight segments of the edge of apron
it and firmly attached thereto with its long di-
mension at right angles to the surface of the
apron. Each of these guides has two bearing

surfaces 11, (1 positioned in the same angular ¢

relationship to each other gs the outer-surfaces
of the sides 14, 14 of each pair of end channels
3—3. Each of the guides 16 are positioned on the
apron 11 to bear against the outer surfaces of the
sides 14, 14 or each pair of end channels and to
slide up and down those surfaces as the top |
rises and falls, thereby keeping the top | properly
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the horizontal plane.

Figure 3 shows the cross-section of two of the
duplicating slats 20, 20 of the type I prefer to
use for the wall sections of my supporting struc-
ture. It will be noted that these slats are identi-
cal in cross-section. Each of them consists of a
relatively flat body-section 21 which forms a
major part of the width of each slat. The width
of this body-section 21 can bhe varied extensively,
but is relatively narrow as compared with 1its
length, and is determined by the compactness
desired of the cylinder formed by a roll of the
slats on a reel B.

The body section Z1 of each individual slat has
a structure along one edge forming g male articu-
1ation element which consists of an outwardly
curved section 22 which terminates In a Cross-
rar 23 consisting of an upper section 24 and a
lower section 25, each of which has a rounded
edge. The opposite edge of each slat forms a
female articulation element which consists of a
Aat section 26 at the edge of body-section 21, an
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inwardly curved section 27 which forms a stop,
a, reverse curved section 28, and a curved section
29 which forms a second stop along the lower
edge of the articulation channel. The curvature
of section 28 is the same as the line described
by the curved edge of section 24 of the cross-bar
23 of the male articulation element when the
cross-bhar is rofated with the rounded edge oi sec-
tion 25 acting as a pivot on the curved surface
cf section 29.

The gdimensions and curvatures of thiese sec-
tions of the articulation channel are propcrtiioned
with respect to those of the male articulation
element along the opposite edge of the siat o
permit a plurality of duplicating slats to be
joined together. Each slat is joined to an ad-
jacent slat by sliding the bar 23 of th2 male
articulation element info the articulation chan-
nel of the adjacent slat.

Slat 12 is identical with slats 28, 28 as to its
hody section 21! and as to its female articulation
channel, but instead of a male articulation ele-
ment has a flat section 30 positioned along the
edge and at an agngle to its body-section 2¢ to
rrovide g surface for attachment to the edge of
the apron i1 of top |.

As illustrated by Figure 3, 1 prefer to jposition
an articulated series of slats in the wall of my
gas-holder with the male articulation element
positioned along the upper edge of the slat in s
horizontal plane. When adjacent slats are
articulated in this manner and have their ends
positioned in end channels, the outer suriace and
edeges of the bhar 23 of the male articulation ele-
ments gre in contact with one edge of the inner
surface of section 28 and the entire inner sur-
faces of section 26 and 27 of the female articula-
tion channel. Purthermore, the surface of body-
section 21 of the male articulation element is
positioned against the outer edge of stop 28 of
the channel. These lines of contact form a joint
which is weather-tight, so that the slat wall pro-
tecets the gas-impermeable bag positioned against
its inner surface from exposure to the weather.

"The articulated joint between adjacent slats
vermits an angular rotation of the body-section
21 of one slat with respect to that of an adjacent
slat in the direction of the curved arrow of Fig-
ure 3, when the ends of the slats are not held by
the end channels 3, 3. During such rotation the
rounded edge of section 25 of the male articula-
tion element pivots on section 271 of the female
articulation channel, while the edge of section
24 sweeps the inner surface of section 28. Such
angular rotation is stopped by the inner surface
of section 24 coming to rest against stop 29 of
the female articulation channel. The joint can-
not be disarticulated by such rotary movement
since in its most acute angular position sections
24 and 2% rest against stops 29 and 27, respec-
tively, of the female articulation channel. The
only way that an articulated joint between two
adjacent slats can be disarticulated is by a
lengthwise movement of cne slat with respect to
the adjacent slat.

The sides 12, 12 of each pair of end channels
3 extend along the channel down to a point
slightly below the top of the foundation band
{5. Below that point the slats of each wall sec-
tion are free to swing outwardly and to rotate
with respect to each other. Each of the channels
has attached thereto a bracket 35 at a point be-
low that at which its side (2 is discontinued.
The brackets 35, 35 on each pair of end channels
which cooperate in holding the ends of a series
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of slats are each provided with a bearing and
cooperate to carry the shaft of a guide roll 36.
‘A reel 5 is positioned adjacent to and aligned
with the. guide roll 36. It consists of a drum 31T
carrying three guide rmgs 38, 38, 38, which di-
vide the drum into two sections 39 and 40. Sec-

‘tion 39 is adapted to receive g roll of slats, while

section 48 is adapted to receive g coil of cable.
The drum 27 is mounted on a shaft 41 which has
each end positioned in bearings carried by suif-
able supports ‘The lower end of each series of
slats passes under the guide roll 36 and hag ifs
end slat attached to section 39 of drum 37.

Each end channel 3 adjacent to section 40 of
each drum 37 has a bearing bracket 45 attached
thereto near its upper end. 'The bearmg bracket
45 carries a grooved pulley 46. Section 40 of
drum &7 has the end of cable 41 attached to its
surface and a series of turns of the cable pass-
ing around its surface in the direction of the
curved arrow of Flgure 2. The. cable 471 passes
upwardly over pulley 46 and has a. nght 48 at-
tached to its free end.. The weight 48 is free to
move up and down in the space below pulley 46,
The tension placed on cable 41 by weight 48
causes the drum 37 to-revolve in the direction of
the curved arrow of Flgure 2 and to wind the
slats onto 1ts section 39 at any time the series
of slats are under less. tension. than that on. cable
47. At the same time the cable 41 is unwound
from its section 40 and the weight. 43 drops down-
wardly. Conversely, when the series of slats are
under greater tension than that on cable 41, drum
31 will revolve in the 0pp051te direction gnd un-
roll slats from its section 39, while winding ad-
ditional turns of cable 47 onto its. section. 48
and thereby raising weiglit 48.

The bag 4 may be made of an:v ﬂe}nble mate-
rial which is 1mpermeable and chemically inert to
the particular gas to be stored therein. It is
preferable that the material be. slightly elastic,
but. it need not have sufficient strength to with-~
stand the pressiire of the -gas stored. therein, since
it is supported by the metal parts of the gas
holder. The bag & is of the shape and dimen-
sions of the interior of the metfal supporting
structure when its. top | is in its uppermost pOosi-
tion. It consists of a domed top and side walls
and is open at the Jower end.

The lower portion of the side walls of the bag
& are positioned on and around the outside sur-
faces of the walls of the pan 6. and held thereon
by means of a band 5l extending around the
walls of the pan. The band 51 functions as a
clamp and makes a.gas- tlght seal between the
pan & and the gas-bag 4. The assembly of the

pan § and the attached. gas bag 4 is proportioned
to fit snugly within the foundation band 15.

During the operation of this gas-holder, the-

bag 4 is maintained in inflated condition by gas
flowing under pressure into: the holder from con-
duit 7.. Pressure is mamtamed on the gas.in the
holder by the weight of top-1 and the series of
slats-attached thereto and by the tension on each
of the series of slats created. by the weight 48.
This. pressure is mamtamed as. gas is.withdrawn
from the holder since the top: of the holder de-
scends to reduce its internal volume with any
decrease in the supporting pressure-on. its inner
surface.,.

As the top | descends to reduce the volume of
the gas in the holder, the: slats of each series
forming the walls of the holder slide downwardly
in their respective end channels 3, 3 and those
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slats which clear the lower ends of the sides 12,
12 of the channel pass under the guide roll 36
and are wound on reel 5. At the same time, the
lower portion of the bag 4 is folded into the pan
€ under the guidance of the upper edges of the
foundation band 15. As the gas pressure in the
holder tends to rise because of gas entering the
holder, the reverse series of operatmns take place,
durmg which the top | rises and, thereby, auto-
matlcally maintains the gas in the holder at &
substantlally constant level.

The pressure maintained on the gas in the
holder may be adjusted to any desired level by
alteration of the weight of each of the weights
88, and it is desirable to have the weights 48 rela-
twely heavy as compared with the weight of the
series of slats forming each wall section, and
more partlcula,rly, the weight of the slats which
are rolled onto the reel 5 during the fall of the
top |.

As the slats of each wall-section pass under

guide roll 35 and are wound on reel 5, the top {

is relieved of their Welght At the same time,
however, the cable 41 is unwound and its weight
increases the tension exerted on the slats and,
therefore, partls v counter—balances the loss of

the Welght of the slats. This reductmn in the

weight of top |, reduces the gas pressure requlred
to support the t—:)p {, and therefore, the gas pres-

sure in the holder dl ops as the top descends and
conversely rises as the top rls_es_ However, this
progressive drop is reduced in relation to the
pressure maintained. in the holder by the tension
exerted by weight 48 on each series of slats.
The percentage fluctuation of the gas pres-
sure in the holder with the rise and fall of the
top | is minimized by the use of a weight 48 and
a cable 47 with each series of slats which are
heavy In relation to the weight of the slats rolled
and unrolled by reel 5. Design of slats 20, 20,
which I prefer to use, makes them' strong in terms
of the thickness of their sections. By the use
of such slats made of aluminum as the side walls
of my holder it is possible to reduce the percent-
age fluctuation in the gas to a very small figure.
‘The pressure exerted on the gas in the holder
remalns constant when gas is enterine and leav-
ing the holder at the same rate with the result
that there is no rise or fall of the top I. It can
be set at any predetermined level by the adjust-
ment of the weights exerting pressure on the top
and the fluctuation from the predetermined Jevel
maintained within any desired range by control-
ling the range through which the top i is allowed
to rise or fall. The design of this holder makes it
possible to control the pressure within a narrow
range even with a relatively wide variation of the

‘quantity of gas stored in the holder.

What I ciaim and desire to protect by Letters

- Patentis:

1. A gas-holder consisting of a gas-impreg-
nable, flexible bag positioned within a metal sup-
porting structure having at least four sides of
variable height, which comprises a metdal top

‘positioned on top of the gas-lmpregnable bag and

supported thereby when the bag is inflated with
gas; at least four series of articulated metal slats
attached to the outer edge of the said top: at
least four pairs of end channels positiched ver-
tically at spaced intervals: around . the edge of the
said top but not attached thereto, each of which
carries one end of the upper part of a series of
slats; a reel attached to the last slat and means.
by which fension is maintained on the said reel
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which tends to cause it to wind slats of the at-
tached series onto its surface.

9. A gas-holder consisting of a gas-impreg-
nable, flexible bag positioned within g metal sup-
porting structure the walls of which are in the
plan of a polygon and are of variable heighft,
which comprises a metal top positioned on top of
the gas-impregnable bag and supported thereby
when the bag is inflated with gas, which is in the
shape of a polygon; a series of articulated, rigid
metal slats attached at their upper end to each
of the straight edges of the said top; a pair of
end channels positioned vertically at each angle
of the edge of the said top but not attached there-
to, each of which carries one end cf the upper
pa,rt of a series of slats; a reel attached to the
lower slat of each series; and means by which
tension is maintained on the said reel which tends
to cause it to wind slats of the attached series
onto its surface.

3. A gas-holder consisting of a gas-impreg-
nable, flexible bag attached to a lower base pan
which carries an inlet and outlet for gas, by means
of a gas-tight joint, the said flexible bag being
positioned within a metal supporting structure,
which comprises a metal top positioned on top of
the gas-impregnable bag and supported thereby
when the bag is inflated with gas, which is in the
shape of a polygon; a series of articulated, rigid
metal slats attached at their upper end to each
of the straight edges of the said top; a pair of end
channels positioned vertically at each angle of
the edge of the said top but not attached there-
to, each of which carries one end of the upper
part of a series of slats; a reel attached to the
lower slat of each series; and means by which
tension is maintained on the said reel which
tends to cause it to wind slats of the attached
series onto its surface. |

4, A gas-holder consisting cf a gas-lmpreg-
nable, fiexible bag attached to a lower base pan
which carries an inlet and outlet for gas, by
means of a gas-tight joint, the said flexible bag
being positioned within a metal supporting struc-
ture, which comprises a metal top positioned on
top of the gas-impregnable bag and supported
thereby when the bag is infiated with gas, which
is in the shape of a polygon; a series of articu-
lated, rigid aluminum slats attached at their
upper end to each of the straight edges of the
said top; the said slats being characterized by
bheing relatively long in proportion to their width
and by being atfached along their entire lengths
by contvinuous artviculated joints which allow
angular rotation of any slat with respect to the
adiacent slat to which it is attached when the
slats are not otherwise held in fixed positions: a
pair of end channels positioned vertically at each
angle of the edge of the said top but not attached
thereto, eachh of which carries one end of the
upper part of a series of slats: a reel attached to
the lower slat of each series; and means by which
tension is maintained on the said reel which tends
t0 cause it to wind siats of the attached series onto
its surface.

5. A gas-holder consisting of a gas-impregnable,

flexible bag attached to a lower base pan which
carries an inlet and outlet for gas, by means of a
gas-tight joint, the said flexible bag being posi-
tioned within a metal supporting structure, which
comprises a metal top positioned on top of the
gas-impregnable bag and supported thereby when
the bag is inflated with gas, which is in the shape
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of a polygon; a series of articulated, rigid alumi-
num slats attached at their upper end to each of
the straight edges of the said top; each of said
aluminum slats being relatively narrow in com-
parison with its length and each, except the end
slats, having a male articulation element along
one edge and an articulation channel along the
other edge proportioned and designed to receive a
male articulation element identfical with that
along its opposite edge; a pair of end channels
positioned vertically at each angle of the edge of
the said top but not attached thereto, each of
which carries one end of the upper part of a
series of slats: a reel attached to the lower slat
of each series; and means by which tension is
maintained on the said reel which tends to cause
it to wind slats of the attached series onto its
surface.
- 6. A gas-holder consmtmcr of a gas-impreg-
nable, flexible bag attached to a lower bhase pan
which carries an inlet and outlet for gas, by means
of a gas-tight joint, the said flexible bag being
positioned within a metal supporting structure,
which comprises a metal top positioned on top of
the gas-impregnable bag and supported thereby
when the bag is inflated with gas, which is in the
shape of a polygon; a series of articulated, rigid
aluminum slats attached at their upper end to
cach of the straight edges of the said top:; each
of sald aluminum slats being relatively narrow in
comparison with its length and each, except the
end siats, having a male articulation element
along one edge and an articulation channel along
the other edge proportioned and designed to
receive a male articulation element identical with
that along its opposite edge: a pair of end chan-
nels positioned vertically at each angle of the
edge of the said top but not attached thereto, each
of which carries one end of the upper part of 2
series of slats; a reel attached to the lower slat
of each series; a weight carried by a cable passed
over a pulley and wound around a portion of the
sald reel in the direction which causes tension on
the drum tending to wind slats onto its surface.
7. A gas-holder consisting of a gas-impreg-
nable, tflexible bag attached to a lower base pan
which carries an inlet and outlet for gas, by
means of a gas-tight joint, the said flexible bag
being positioned within a metal supporting struc-
ture, which comprises a metal top positioned on
top of the gas-impregnable bag and supported
thereby when the bag is inflated with gas, which
Is in the shape of an octagon: a series of articu-
lated, rigid aluminum slats attached at their
upper end to each of the straight edges of the said
top; each of said aluminum slats being relatively
narrow in comparison with its length and each,
except the end slats, having a male articulation
element along one edge and an articulation chan-
nel along the other edge proportioned and de-
sighed to receive a male articulation element
ldentical with that along its opposite edge: a pair
of end channels positioned vertically at each
angle cf the edge of the said top but not attached
thereto, each of which carries one end of the
upper part of a series of slats: a reel attached to
the lower slat of each series: and means by which
tension is maintained on the sald reel which tends
to cause it to wind slats of the attached series
onto its surface.
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