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Patented Nov. 4, 1952 2,616,096 

UNITED STATES PATENT OFFICE 

The B. F. Goodrich-Company, New York, N.Y., 
a corporation of New York 
Application January 17, 1948, Serial No. 2,931 

(C. 4-77) 7. Clains: 

This invention relates to collapsible containers 
for liquid or other flowable material,... and espe 
cially to portable wading or Swimming pools, 
skating ponds, portable storage tanks for Water 
and other liquids. 

Objects of the invention are to provide an in 
proved collapsible container of rectangular, circu 
lar or otherwise curved, or other desired form 
having a flexible peripheral Wall lifted to the posi 
tion for use and supported in an upright condi 
tion solely by a hydrostatic head of contained lid 
uid; to provide for restraining the wall against 
outward rolling; to provide in a rectangular con 
tainer" for resisting localized outward bowing of 
the flexible Wall intermediate the corners thereof; 
to provide for foldability of a relatively stiff, pe 
ripheral collar or upstanding dam at the upper 
margin of the wallor inner rim of the container; 
to provide for water-tightness; to provide for con 
venience of emptying the container; and to pro 
vide for simplicity of construction, convenience of 
manufacture and storage, portability, and light 
weight, and attractive appearance. 
These and other objects..and advantages of the 

invention will be apparent from the following de 
scription. . 

In the accompanying drawings, which form a 
part of this. specification and in which like nu 
merals are employed to designate like parts 
throughout the same, 

Fig. 1 is a plan.view from above of a collapsible 
container of circular form, constructed in accord 
ance with and embodying the invention, 

Fig. 2 is a side elevation of the container, 
Fig. 3 is a sectional view on an enlarged Scale. 

taken along-line 3-3 of Fig. 1, parts being broken 
away, 

Fig. 4 is a sectional. side elevation on an en 
larged scale of the container disposed on an in 
clined or tilted supporting Surface, 

Fig. 5 is a plan view of a collar or dam before 
attachment to the inner rim of the container, 
parts being broken away, 

Fig. 6 is a sectional view on an enlarged scale 
taken along line 6-6 of Fig. 5, 

Fig. 7 is a plan view of a modified construction 
of the embodiment of Fig. 1 and being of Square 
form with rounded Corners, 

Fig. 8 is a side elevation of Fig. 7, and 
Fig. 9. is a sectional side elevation on an en 

larged scale of a further modification having the 
marginal wall hydraulically maintained in the 
upright condition independent of the main body 
of liquid in the container, parts being broken 
away.". 
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In the illustrative embodiment of the invention 

shown in Figs. 1 to 6 inclusive, the container in 
cludes a base or bottom 5 which may be of cir 
cular form. of the desired dimensions, and is of 
flexible fluid-tight sheet-material, preferably-rub 
ber-like water-proof material, the base being 
made of one or more thicknesses of the material. 
The rubber-like material may be rubber, natural 
or synthetic, or it may be plasticized polyvinyl 
chloride or other.polymer of a rubber-like nature. 
The sheet material may be reinforced, if desired, 
as by suitable woven or knitted fabric or other 
distensible reinforcing material united therewith. 
The joinder of the parts of the container may 

be effected in a sealed manner as...by the applica 
tion of heat and pressure, whereby the abutting 
Surfaces. of the joints are fused together. 
At its periphery, the container has a circumfer 

entially continuous. marginal wall or peripheral 
Sidewall 6 of suitable flexible fluid-tight mate 
rial with or without fabric reinforcement and in 
one or more thicknesses united in sealing relation 
with the base 5, desirably. in radially, unbroken 
continuation. of the material of the base. The 
Wall 5 has a fullness so that the Wallis outward 
ly and upwardly bulged relative...to the base to a 
flatly. arched contour at all positions, when under. 
a hydroStatic head or pressure of contained liq 
luid, as shown in the drawings. The wall - 6.ter 
minates in an upper margin. 7 of gradually de 
Creasing- curvature which margin...floats. On the 
Water by the action of the upwardly-directed pres. 
sure of the liquid upon the wall. This construc 
tion provides an open-topped arrangement hav-. 
ing a peripheral, flatly...arched rim of substantial 
lateral extent, as "shown in the drawings, which 
construction permits local rise and fall of the up-- 
per margin with the Surge of the liquid in float. 
ing relation therewith while presenting-resistance, 
to circumferential distortion. 
The margin having annular stiffening means. 

23 for effecting a hooplike stiffening. action, is 
Spaced apart from the base? 5 the desired extent, 
and has secured thereto restraining means 8 to 
prevent bowing and rolling of the Wall. The stiff. 
ening means 23-may be a flexible, continuous col 
lar Or annular 'dan 23 which may be formed of a 
flexible Strip 24 having its end joined together as 
shown in Fig. 1 so as to completely encircle" the 
raargin ; the ring-like strip 24 being made of 
heavy, Woven textile fabric having some give such, 
for example, as canvas impregnated or coated with 
Suitable rubberlike material. The strip 24 is fold. 
ed. With its overlapping side margins positioned 
together, at 25 and secured together as by a 
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double-row of stitches 26, 26 of filamentary mate 
rial, or a suitable rubber cement, or both, as 
shown especially in Figs. 5 and 6. A flexible, re 
inforcing wire 27 of copper, brass, steel or other 
suitable metal material is disposed longitudinally 
between the folds of the strip 24 with longitudi 
nally spaced-apart, open-looped reaches 29, 29 
arranged transversely of the Strip Substantially 
from margin 28 to margin 25. The closed end 
portions of the looped reaches of the wire 27 may 
be engaged by the stitches 26, 28. The folds of 
the strip 24 intermediate the margins 25, 23 are 
adhered together for holding the wire 27 in posi 
tion. The ends of the strip 24 are Secured to one 
another as by stitches, or an adhesive, or both. 
The construction produces a foldable, closed, col 
lar structure. 2 
The collar 23 is bent intermediate the margins 

25, 28 to an L-shape in section, as shown espe 
cially in Fig. 3, providing a Seating portion 30 and 
an upright leg portion 3i, the flexibility and give 
of the canvas and the distortability of the looped 
wire arrangement facilitating the bending. The 
collar may be attached at its Seating portion 30 
to the outer face of the upper margin 7 as by 
stitches, or a suitable adhesive, or both. The leg 
portion 31 projects upwardly from the outer face 
of the Wall 6. 
The collar 23, in addition to its hoop-stiffening 

action, thus provides for holding the contained 
Water at the desired level. The flexible construc 
tion of the strip also facilitates bending the lat 
ter to and from a Substantially flat, annular form 
for storage and packaging purposes. 
The invention provides flexible restraining 

means 8 extending between the upper margin 
f7 and the base 5, and, in the filled condition 
of the container, the means 8 is positionable 
diagonally inward and downward from such mar 
gin to the base. The restraining neans functions 
in the manner of a stay to restrain outward roll 
ing of the marginal wall 9 under the hydrostatic 
pressure and to restrain outward bowing at local 
regions along the Wall 6, all of which facilitates 
maintaining the desired form of the container. 
At the same time, the stay permits the rising and 
falling of the upper margin of the wall to accorn 
modate the Water level and Surges of the Water. 
In the embodiment of FigS. 1 to 5 inclusive, the 

restraining means 8 may be a circumferentially : 
continuous stay member. The stay 8 may be 
made of one or more thicknesses of flexible, sub 
stantially inextensible, sheet material such, for 
example, as WOWen textile fabric coated or in 
pregnated with rubber or other rubber-like ma 
terial, and may have a plurality of Spaced-apart 
apertures 9, 9 to facilitate the passage of con 
tained liquid such as water through the stay. The 
Stay is suitably attached at 8a to the base 5 in 
Wardly of the periphery of the upper margin 7, 
and at 8b to the upper margin is providing with 
the base and the wall an annular periphera) 
chamber 32 in communication with the main body 
of water of the container. The stay is dinnen 
Sioned so that it is desirably in a taut condition 
and in diagonal relation to the base, when the 
Wall 6 is positioned in the flatly arched condi 
tion for use, as shown in the drawings. 
The attachment of the flexible stay 8 to the 

upper margin 7 and to the base f 5 together with 
the diagonal disposition and the peripheral con 
tinuity of the Stay aSSures effectively restraining 
outward rolling and resisting localized distortion 
or outward bowing of the wall, whether the con 
tainer be positioned on a horizontal supporting 
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Surface, as shown in Figs, 1 to 3 inclusive, Or On 
a supporting surface 20 tilted or inclined at an 
angle 2 with respect to a horizontal plane at 22, 
as shown in Fig. 4. The restraining action of the 
Stay 8 in cooperation with the hoop-stiffening 
action of the dam 23 facilitates maintaining the 
desired shape of the container and the outwardly 
and upwardly arched form of the marginal Wall, 
especially when the container is positioned on an 
inclined supporting surface 28. 

In the operation of the container which is 
adapted for packaging and storing in a compact, 
folded disposition. the same may be unfolded and 
spread out in the collapsed condition. Water or 
other liquid is admitted through the top open 
ing defined by the dan 23 and Wall margin 
into the space of the container, which water 
builds up in depth and flows through the aper 
tures 9, 8 in the stay 8 into the space of the 
peripheral chamber 32. Any air in the chamber 
32 may be vented to the atmosphere through a 
plurality of Spaced-apart vents 33, 33 in the stay 
immediately adjacent the upper margin 7. 
The pressure head of water produces hydro 

Static forces acting on the inner Surface of the 
marginal wall to lift the wall 5 away from the 
base to the upright position, while the Wall by 
Virtue of its fullness and flexibility tends to as 
Sune a fiatly arched form, and at the Same time 
the base A5 becomes taut and is pressed against 
the ground. The stay 3 SWings upwardly about 
its attachinent at 8a to the base With the eleva 
tion of the wall 6. When the limit of upward 
movement of the wall 3 is reached, the stay is 
in a taut condition between its margins in diag 
Onal Or angular relation to the base, as shown 
especially in Fig. 3. 
Entrapped air may be vented from the periph 

eral space at 32 through the vents 33, 33 high in 
the stay 8. 
Upon complete filling of the container With 

Water, the level of the main body of water is 
maintained adjacent the top of the dam 23 to 
provide a liquid pressure head effecting a lifting 
action. On the margin a beneath the dam. This 
aSSures continuity of Support by hydrostatic 
forces acting upwardly and peripherally on the 
Wall f6, particularly at the margin I, to hold 
Wall upright at the desired height, while the up 
per margin of the wall floats upon the contained liquid. 
When the container is positioned on sloping 

ground and filled with water, as shown in Fig. 4. 
the hydrostatic forces of the wall 6 of the lower 
half at 34 are relatively greater than those of the 
higher half at 35 of the container due to the 
greater liquid lead. These greater forces tend 
to roll the bulged wall at the lower half at 34 out 
Wardly toward and upon the ground and tend to 
distort the circular shape of the container de 
Spite the hoop-stiffening action of the dam 23 
and the resistance of the upper margin to 
distortion. 
The circumferential stay 8 overcomes effec 

tively the objectionable outward rolling action 
downside of the wall; since the diagonal stay, be 
ing of finite extent between its margins 8a, and 
8b, assumes a taut condition. 
When it is desired to restore the container to 

the collapsed condition as for storage purposes, 
the Water may be drained conveniently from the 
container through a suitable outlet fitting 36 
closed by a renovable plug 3. The plug is re 
tained in the Space 32 and may be worked into 
the fitting for closing purposes, the fiexible ma 
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terial of the construction permitting this. The dan: 
23:may...then be: bent from: its slic-shape to:a. Subs: 
stantially flatiring: shapes for facilitating folding, 
and storing the container. 
Thesmodified construction 48 of Figs: 7 and 8;is's 5. 

like-that:of the container of Fig. 1"except that it: 
is of . square; or other rectangular: form. With. 
straight: sides... Rounded: corners; may be pro 
videdi. The flexible restraining means f, Orinner. 
peripheral stay of suitable.flexible,...substantially: 10 
inextensible; water-tight material has a plurality: 
of: spaced apart openings; which may be in the: 
form cofftransverse-slits 42, 42 for thie:passage of 
water: or other liquid therethrough. The shits, 
may terminate closely: adjacent the upper margin, 15. 
44.Of the Wall:43 to ventiairs from the peripheral 
space at:48 between the wall. 433 and the stay:4i. 
although. additionali.vents... may be: provided, if 
desired, as in the embodiment of Eig: 1. The.stay. 
extends, diagonally from...the upper margin .44 20 
adjacent...the stiffening dam: 45 to the base 48:at: 
a position at: 47 inwardly of the:margin 44;, 
The flexible stay. 4; functions as: described: 

hereinabove for the stay: 8; when thie container: 
is filled. With Water, and cooperates With the bases 
46 and the dam. 45: to restrain. Outward rolling 
of:the marginal wall 43. 

Although. ... the liquid... head; acting: unifornly; 
along the wall 43, at each straight side, ordinarily. 
would tend to bow, or curvei outwardly the sides: 
and distort the container to a generally, rounded: 
form, the: stay, uniformly restrainS; and counters, 
acts: this, bowing: tendency, thereby facilitating 
the maintenance...of the square form and prevent. 
ing subsidence of the wall. 

Thies water may be drained from the container: 
by a suitable: outlet;fitting 36 and plug. 3 in the: 
base: 46; The dam 45 may be folded for storage; 
purposes as discussed hereinabove for the dam 23. 

In , another, modification shown. .especially in 40. 
Fig.9, the container. 50 may be of the desired form; 
in plan, and may be constructed in some aspects 
like-the: containers of Eigs: 1; to:8, inclusive; but 
differs therefrom in several features. The mar-. 
ginal wall 5", is-lifted to and supported in the 
position for use by hydrostatic preSSure-means in 
dependent.cf...the-main body, offliquid of the cont 
tainer itself, whereby an accessory stiffening: 
collar or dam is not required for obtaining the 
desired liquid-pressure head 
The restraining means or stay 52 of suitable 

flexible, fuid-tight naterial - is made without 
openings so that the stay provides a substantially 
impervious, inner wall of the container: 50 for 
holding the main body of liquid in the latter, and 
in cooperation. With the marginal wall '5' and base 
53 provides a closed, annular chamber 54 extends. 
ing peripherally, about the container. 
The chamber is filled Withi. Water and main 

tained under, liquid preSSure head by a hollow 
stack or Standpipe 55 at the upper margin, 56;in 
communication. With the chamber 54 through the 
wall 5. The stack 55 projects upwardly from 
the marginal wall 5f. The stack has self-sup 
porting walls of Suitable flexible fluid-tight ma 
terial, and is dimensioned to provide a substan 
tial pressure head of contained liquid acting up 
Wardly for effectively maintaining the wall 5 up 
right in flatly arched Condition for use. Closing 
or sealing the open-end of the stack is not re 
quired. The water in the chamber may be 
drained through the base 53 by a Suitable outlet 
fitting 57 and plug 58. 
In the operation of the container 50, the latter, 

in a collapsed condition, is spread out on the 

45: 
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liquid and;assures continuity of hydrostatics li 

25: 

60. 

6. 
ground. Water is admitted: through the:hollow." 
stack 55 to: the annular peripheral chamber 3.543 
until the chamber: is filled and water stands in: 
thes stack at the desired height of pressure-head, 
most:or all the entrapped air within the chamber: 
escaping through theistack...during the fillingsopa, 
eration. The marginal wall 5ii is thus hydraulis. 
cally, elevated to the flatly arched position for use; 
as shown in Fig. 9. The flexible: stay. 523 becomes: 
taut, and pivots: upwardly about: its attachment, 
to the base 53 under the action of, the hydrostatics 
forces, as the: water builds: up. in depth in the: 
chamber 54:... and restrains: outward...rolling...and: 
bowings of the wall 5d. The interior...at:60softhes, 
container may be:filled with Water to the desired: 
depth...and maybe"filled coincidentally: with thes 
chamber. 
The construction of the container: 50; thus sprea. 

vents subsidence of the wall and loss of contained: 

ing-forces:On...the Wallindependently of the level. 
of contained liquid...in the interior at £60 of the 
container. The main body of liquid at 60 may be: 
conveniently drained: through the: outlet: fitting 
36;and plug. 37. 

Wariations: may be made" without, departing 
from the:Scope of the invention as it is defined in 
the following claims. 

I: Clain: 
1. A: collapsible-container for liquid said econ. 

tainerrcomprising: a base; and asidewall of flexi. 
bles liquid-tight materials arounds said:base.saids, 
Sidewall having normally an: upwardly; and in. 
Wardly arched disposition, relative: to the base. 

35. Whealthies container is filed with liquidi and said, 
Sidewall having: an upper. peripheral, margin, 
Overlying said: base.inwardly of the periphery, of: 
Said thaSe...and elevated above said:base at various 
heights: above: said: base: under the pressure of 
contained liquid against said sidewallin:accord. 
ance. With the height of the contained: liquid 
above Said base, and airestraining stay, element, 
attached to said base inward of said supper periphi-. 
erala margini and extending: diagonally upward: 
a Way: from. Said base' and outwards to an: ate. 
tachment to. Said sidewall: at said upper: pes. 
riphierai margin for vertical swingings movements. 
of Saidi stay element to accommodate changestin, 
the height of Said upper peripheral margin aboves 
Said's base, whereby- shifting of said upper spe 
ripheral margin in the direction laterally-outward: 
of the container is restrained. by said stay: ele. 
ment: under conditions of greater heighit of liquids 
above the base in ; thies restrained region of thie 

is container as, compared with other:regions of the 
container. 

2. A collapsible container as 'defined inclaim:1 
in-Which-Said upper peripheral margin-comprises: 
an annular-collar of deformable's fluid-tight smal 
terial relatively, stiff as compared to said:sidewal" 
for effecting a hoop-stiffening action in said upper: 
peripheral margin and projecting upwardly from 
said Sidewall at said upper peripheral margin for 
holding in the Space defined by said collar liquid 
at a level providing a hydrostatic head above 
Said upper peripheral margin for exerting lifting 
pressure on Said sidewall, and in which said stay 
element is attached to said sidewall at said upper 
peripheral margin below the uppermost edge of 
the annular collar for resisting distortion of said 
collar and Said sidewall laterally outward of the 
container. 

3. A collapsible container for liquid, said con 
tainer comprising a base of flexible liquid-tight 
material and a sidewall of said material in con 
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tinuation of said base around its periphery and 
said sidewall having normally an upwardly and 
inWardly arched disposition relative to said base 
when the container is filled with liquid and said 
sidewall having an upper peripheral margin over 
lying said base inwardly of the periphery of said 
base and elevated above Said base at various 
heights above Said base under the preSSure of 
contained liquid against Said sidewall in accord 
ance With the height of the contained liquid 
above Said base, in combination. With a flexible 
stay of sheet material extending about the pe 
riphery of said upper peripheral margin and 
attached to said base inward of said upper periph 
eral margin and extending diagonally upward 
away from Said base and outward to an attach 
ment to said sidewall at said upper peripheral 
margin for vertical Swinging movement of Said 
stay to accommodate changes in the height of 
said upper peripheral margin above Said base, 
whereby shifting of said upper peripheral mar 
gin in the direction laterally outward of the 
container is restrained by said stay under con 
ditions of greater height of liquid above said base 
in the restrained region of the container as 
compared with other regions of the container. 

4. A collapsible container as defined in claim 
3 in which said flexible stay is peripherally con 
tinuous and substantially inextensible and in 
pervious throughout its peripheral extent pro 
viding with said sidewall and said base a closed 
annular chamber entirely about the periphery 
of the container for containing liquid inde 
pendent of the main body of liquid in the con 
tainer, and in which said container includes a 
tubular stack projecting upwardly from Said Side 
Wall at said upper peripheral margin in COm 
munication with said chamber for maintaining 
a hydrostatic head on the contained liquid in 
said chamber. 

5. A collapsible container as defined in claim 3 
in which said base is rectangular, and Said side 
Wall forms straight sidewalls and round corners 
of the container, and in which said flexible stay 
has elongated slits spaced-apart in the direction 
peripherally of said base and extending from a 
position in said stay adjacent said base to a posi 
tion in said stay adjacent said upper margin for 
passage of liquid through said slits. 

6. A collapsible container for liquid, Said Con 
tainer comprising a base and a sidewall of flexi 
ble liquid-tight material around said base, Said 
sidewall having normally an upwardly and in 
wardly arched disposition relative to the base 
when the container is filled with liquid and Said 
sidewall having an upper peripheral margin 
overlying said base inwardly of the periphery of 
said base and elevated above said base at various 
heights above said base under the pressure of 
contained liquid against said sidewall in accord 
ance with the height of the contained liquid 
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8 
above said base, means for maintaining a hydro 
static head of contained liquid for exerting lift 
ing pressure on said sidewall to Support the side 
Wall in its elevated condition above Said base, 
and a flexible stay of sheet material extending 
about the periphery of Said upper peripheral 
margin and attached to said base in Ward of Said 
upper peripheral margin and extending diagonal 
ly upward away from said base and outward to 
an attachment to Said sideWall at Said upper 
peripheral margin for Vertical SWinging move 
ment of said stay to accommodate changes in the 
height of said upper peripheral margin above 
said base, whereby shifting of Said upper periph 
eral margin in the direction laterally outward 
of the container is restrained by Said Stay under 
conditions of greater height of liquid above Said 
base in the restrained region of the Container 
as compared with other regions of the container. 

7. A collapsible container for liquid, Said con 
tainer comprising a base of flexible liquid-tight 
material, a collapsible wall of flexible liquid 
tight material extending about Said base and 
overlying said base and having an upper margin 
inward of the periphery of Said base, Said wall 
having normally an upwardly and in Wardly 
arched disposition relative to said base When the 
container is filled With liquid, neans for main 
taining a hydrostatic head of contained liquid 
for exerting lifting pressure on said Wall to Sup 
port the latter in upright disposition, and a flexi 
ble stay of sheet material extending about the 
periphery of said upper margin and diagonally 
from a position at said upper margin to a posi 
tion on said base inwardly of said upper margin 
and providing with said base and said Wall an 
annular chamber for liquid, said stay being at 
tached to said wall and said base only at Said 
positions and being spaced from Said Wall be 
tWeen Said positions for SWinging movement rela 
tive to said base, and said stay being in a taut 
condition under the upright disposition of said 
wall for restraining localized outward rolling and 
bowing of said wall under the hydrostatic pres 
sure and having openings therein for admitting 
the main body of liquid of the container to the 
space of Said annular chamber for exerting said 
lifting pressure on Said Wall. 

VICTOR. H. HASSELQUIST. 
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