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(57) Abréegée/Abstract:

A modular fluid containment system formed of a plurality of fluid containment units and interconnecting channels. The containment
units and channels may be comprised of panel units made of flexible non-porous material. The system includes brace members
along selected edges of the containment units and panel units which are operative between an operative position in which the
edges of the flexible material forming the containment units and panel units are held in an upright position forming side walls
defining a containment or channel area and an inoperative position in which the flexible material is allowed to lie along a single
plane In flat or folded condition. Connectors are provided along selected edges of the panel units to interconnect the panel units
Into desired configurations forming the containment system of desired shape and size.
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ABSTRACT OF THE DISCLOSURE
A modular fluid containment system formed of a plurality of fluid containment
units and interconnecting channels. The containment units and channels may be
comprised of panel units made of flexible non-porous matenal.

The system includes brace members along selected edges of the containment
units and panel units which are operative between an operative position in which the
edges of the flexible material forming the containment units and panel units are held
in an upright position forming side walls defining a containment or channel area and
an inoperative position in which the flexible material is allowed to lie along a singie
plane in flat or folded condition. Connectors are provided along selected edges of

the panel units to interconnect the panel units into desired configurations forming the

containment system of desired shape and size.
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MODULAR SPILL CONTAINMENT SYSTEM

BACKGROUND OF THE INVENTION

[0001] Portable spill containment units are well known, They are used
primarily to contain contaminants which may be spilled during re-fueling and
maintenance of vehicles, particularly in the field.

[0002] Containment units are used in any environment in which a contaminant
may be spilled, to prevent that contaminant from fouling the soil and water systems.
[0003] Several known containment units are taught in the cited patents to Van
Romer, the disclosures of which are incorporated with the instant disclosure. There
has become a need to provide a multiple containment system which is capable of
being displaced over large areas with the individual containment units being inter-
connected. Accordingly, it is an abject of this invention to provide a containment
system which includes a plurality of containment units which may be located in
displaced positions and be inter-connected with panel -units forming an inter-

connected unitary system.

[0004] Another object of the invention is that the units are formed of

impervious flexible material to facilitate both storage, transport and the ability 1o
conform with the topography on which they may be used.

10005} Another object of the invention is the use of connectors formed with
each unit and adapted to be inter-connectable so that desired units may be inter-

connected into an impervious containment of desired shape.

[0006] Another object of the invention is the provision of mutti-shaped panel
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units which may be inter-connected forming impervious channel members of desired

shapes.
[0007] Another object of the invention is a lightweight containment system.
[0008] Another object of the invention is the provision of connectors which are

reliable and may be inter-connected and disconnected with ease.
[0009] Another object of the invention is a lightweight modular system
composed of modular units each of which is adapted to be positioned into active and
inactive positions.

SUMMARY OF THE INVENTION
{0010] The instant invention is directed to a modular fluid containment system
which is lightweight and formed of flexibie material for ease of transport and setup.
The system includes a plurality of fluid containment units, a plurality of panel units
and connectors which inter-connect the units.
[0011] The containment units include a base which is connected about its
outer edges with walls. The outer edges of the walls have secured therewith brace
members which are positionable between an operative position and an inoperative
position. In the operative paosition, the braces elevate and hold the wall portions in an
elevated position creating the inner area of the containment. In the operative
position, the braces lie flat allowing the wall portion to line substantially parallel with

the base portion. In this position, the containment unit may be folded for storage or

shipment.

[{0012] The panel units comprise a base having a plurality of sides to which
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selected ones of which braces are connected. The braces act to position these sides
in an operative position in which they are elevated forming substantially vertical side
walls and an inoperative position in which they lie flat and parallel with the base. The
panel units may be folded for storage or transport in the inoperative position.

[0013] The panel units may be inter-connected to form containment units or to

form elongated channel members.

[0014] A channel shaped opening is foormed in a selected side of the
containment members. The channel opening extends from the outer edges of the
wall members to the base. A connector is secured about the edge of the channel
openings. A connector is also secured along opposed or selected edges of each
panel unit. The connectors are operative to inter-engage panel units with panel units
forming channel units or containment units. AisO unitary containment units may be
connected with panel units, as desired. The connected units form an impervious
system of desired configurations.

[0015] The panel units may be shaped in a generally rectangular configuration
which forms a generally linear channel unit. The panel units may be T-shaped, Y-
shaped or of other desired configurations to form channeis of desired shapes.

[0016] The invention is also directed to a panel unit for use in forming
containment systems of selected shape. The panel consists of a flexible non-porous
sheet of predetermined length and width which has a connector arranged aiong
selected opposed edges. The connectors are constructed to releasably inter-connect

panel units.
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[0017] Collapsible braces are arranged along opposed edges of the panel
which are operative between operative positions and inoperative positions. In the
operative positions, opposed edges of the panel are vertically elevated to form the
panel into a channel. In the operative position, the panel unit may be folded into a
generally flat storage and transport confiquration.
[0018] The connectors may comprise half sections of a zip lock closure. There
may be a slide for inter-engaging closures of adjacent pansils.
[0019] The panel units are preferably rectangular in shape. They also may be
Y-shaped or T-shaped. The panel unit is preferably nonporous, formed of a coated
textile fabric.

DESCRIPTION OF THE DRAWINGS

[0020] Figure 1 Is a diagrammatic view of the modular system of the invention

arranged over an extended area.

[0021] Figure 2a is a perspective view of a panel member in a flat laid out
position.
[0022]) Figure 2b is a perspective view similar to Figure 1 showing another

arrangement of the panel member.

[0023] Figure 3 is a cutaway perspective view of a pair of panel members
positioned in the channel position with connectors on adjacent ends.

[0024] Figure 4 is a cutaway perspective view similar to Figure 3 with the
opposed ends of the panel sections inter-connected.

[0023] Figure 5 is an exploded view of the connector.
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[0026] fFigure 6 is a cutaway perspective view of a Y-shaped panel member

connected with a containment unit and with a pair of rectanguiar panel units.

[0027] Figure 7 is similar to Figure 5 showing a T-shaped panel member inter-

related with rectangular panel units.

DESCRIPTION OF A PREFERRED EMBODIMENT

[0028) Referring now to the drawings, the Invention will now be described in
more detail.
[0029] The modular containment system of the invention which acts to prevent

environmentally hazardous spills has as primary functions ease of storage, ease of
transportation and ease of assembly. The systems find use in both the commercial
and the military market. Generally, the systems find use when a temporary
containment system is necessary for use in non-permanent areas.

{0030] Normally, the various components for forming the system to be
disclosed are in storage, in folded condition, awaiting a need to arise. When that
occurs, the individual units are normally loaded onto vehicular transport means and
moved to the designated area. That the individual panel units are relatively small
requires only one or two people to load, unload and assembile the containment into a
containment unit of desired size and shape.

[0031] A unique containment system is shown in Figure 1 which has been
constructed of panel units of the instant invention which are of various shapes and
sizes. The containment system shown provides for containment protection for a

fueling zone which includes a pair of delivery zones, a supply zone and delivery line
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protection.

[0032] Turning now to Figure 1, there is shown a diagrammatic sketch of a
modular arrangement or system of the invention identified as 10. Modular system 10
includes a first or primary containment 12 which is generally rectangular and may be
of the general construction shown in U.S. Patent Nos. 5,316,175 and 5,762,233 to
Van Romer. While configured as disclosed in the Van Romer patents, containment
unit 12 may be constructed of a plurality of panel members of the type better
shown in Figures 2a and 2b which will be later described. Containment unit 12
includes a primary fluid supply reservoir 14 which may be replenished by a tanker
vehicle as is shown. Containment unit 12 has connected therewith a channel 16

which forms secondary channels 18 and 20 which extend in diverging directions.

Each secondary channel connects with secondary containment units 22, 24 which
are located at fluid or delivery locations. A fluid delivery reservoir 27, 28 is located
within each containment unit 22, 24. Flexible hoses 26 are inter-connected with
reservoirs 14, 27 and 28, and are positioned within channels 16, 18 and 20 to deliver
fluid from the supply reservoir 14 to the delivery reservoirs 27, 28 as needed.

[0033] The delivery reservoirs 27, 28 Include dellvery equipment, usually
spouts or nozzles controlied by on/off valves, which act to deliver the fiuid to the

desired recipient such as vehicles, drums or other type units.

[0034] It is noted that the particular containment structure selected is optimal.

Primarily, it must be constructed of impervious flexible material such as textile fabrc

coated with a suitable polymeric material which resists chemical degradation and
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remains flexible. it is preferred that suitable brace members be connected with the
edges of the containment forming material. The brace members, in an operative
position, act to raise the edges forming walls defining the containment area, and in
an inoperative position act to allow the sides to lie substantially flat and capable of
being folded for shipping. Van Romer patents No. 5,316,175 and No. 5,762,233 are
referenced to more fully describe the structure and operation of suitable brace
members for use with both the containment units and the panel units.

{0035} The containment units may be of one piece construction as disclosed in
the above referred to Van Romer patents and as illustrated with containment unit 24
in Figure 1. Conversely, the containment units may be constructed of a plurality of

individual flexible sheets as shown in Figures 2a and 2b and illustrated as

containment units 12 and 22 In Figure 1. The constructed unit Is essentially as
disclosed in the above referred to Van Romer patents, the primary exception being
that each unit comprises a plurality of panel units 30, 30" as shown in Figure 2a and
2b.

[0036] Turning now to Figures 2-4, a rectangular panel unit 30 or 30" ,
comprising an impervious flexible sheet 32 of a desired length and width, generally
about 4* x 6' is shown in its fiat or inoperative position. Selected edges of sheet 32
have fixed thereto braces 34 which function between a first operative position as
shown in Figure 4 and a second inoperative position as shown in Figures 2a and 2b.
In the inoperative position braces 34 allow the edges, to which they are engaged, to

lie fiat which also aliows the entire sheet 32 to lie along substantially a single ptane.
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From this inoperative position, panel units 30 may be folded into desired compact
sizes for storage and shipping. In the operative position, braces 34 hold the
associated edges in a vertical position forming sidewall.

[0037] Panels 32 are preferably formed of a textile fabric coated with
polyurethane or other polymeric material suitably resistant to decomposition due to
reaction with the contained fluid. An extruded synthetic sheet, which satisfies the
above stated requirements, may also be utilized.

[0038] Braces 34 generally comprise a plurality of inter-connected legs 38, 33
and 40 each with a rigid bar 41. The bars inter-engage in the operative position of
brace 34 to maintain the outer edges raised, as shown in Figures 3 and 4, and
disengage into a stacked position in which the braces lie flat, as shown in Figure 2,

when brace 34 is in the operative position.

[0039] Secured along selected outer edges 43 of each panel member is a
securing member 42. Each securing member includes a sheet 46 which includes
either a tongue element 48 or a groove element 50. Sheets 46 are attached to
edges 43 preferably by heat welding normally with a tongue element 48 along one
edge and a groove element 50 along the opposite edge of each panel unit 30.

10040] The edges selected for being engaged with a tongue and groove

connector 48, 50 or with brace members 34 may vary depending upon the end use.

For example, Figure 2b shows an arrangement in which braches 34 are provided

along three edges and the securing element 42 only along a single edge. This

construction is utilized to form containment unit 22 and the end portions of
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containment unit 12. Figure 2a shows braces and connectors along opposed edges.
This amangement forms channels 16 and panel 39 of containment unit 12. Other
arrangements are obviously possible, for example, securing members 42 could be
provided along three or four edges of a flexible sheet 32 as necessary.

[0041] The advantage of utilizing panel units when forming large containment
units is weight. Each panel unit is relatively light and can be handied and assembled
by a single person. A unitary iarge containment unit as shown at 24 in Figure 1 is of
considerable weight which cannot easily be handled by a single person. Also, it
requires a greater storage area.

[0042] A control element 52 may be employed to engage or separate tongue
and groove elements 48, 50 in known manner. Preferably a plurality of tongue and
groove elements are provided with each sheet 46 to provide a stronger and more
secure engagement between panels 30.

[0043] While securing elements as described are well known, it is not known to
use them in the disclosed environment. Also, other types of uniting members may be
used to engage the adjacent panel units or the panel units with the containment units
so long as an impervious connection between the units Is created.

[0044] Turning now to Figufes 1, 6 and 7, containment Onits 12, 22 and 24, as
earlier stated, may be constructed as described in the referred to Van Romer
patents, No. 5,316,175 and No. 5,762,233 or be similarly constructed utilizing a
plurality of panel units. The requirement for the instant containment system is that

they must be of sufficient size to house the fiuid reservoirs 14, 27 and 28 and
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preferably, the vehicles or other equipment delivering fluid to the supply reservoir and
receiving fluid from the delivery reservoirs.

[0045] Containment units 12, 22 and 24 are constructed preferably of flexible
laminated or coated fabric. Any coating is suitable so fong as it has a high resistance
to chemical degradation. A suitable coating is polyurethane. The fabric must be
sufficiently flexible to be folded into compact units for storage and shipping and of
sufficient strength to resist tearing. The fabric may be of woven or knitted
polyurethane yamé or yarns of other suitable material.

{0046} Compartment units 12, 22 and 24 are constructed with braces 34
connected with outer edges 43 of a flexible sheef 32. Braces 34, as earlier stated,
function between an elevated operative position and a down inoperative position. In
the up, operative position the edges of sheet 54 forming the containment unit are
elevated forming side walls for containing fluid and in the down position, the sheet is
flat or lies along a single plane and may be folded into a compact bundie for storage
and shipment.

[0047] As best seen in Figure 6, a selected edge of each containment unit 12,
22, 24 may be cut away, forming a generally U-shaped opening 58 in the selected
side wall 59. Sheet 46 of securing member 42 is secured with the edge defining
opening 58. A mating securing member 46 is secured with a channel forming panel
unit 30 which connects with the securing unit associated with opening 58 forming a
connection between channel 16 with the containment unit. The arrangement shown

in Figure 6 comprises a containment unit connected with a Y-shaped panel unit 30
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forming a primary channel 16 and two secondary channels 18 and 20. Hoses 26,
which are connected with a reservoir (not shown) within the containment, extend
through channels 16, 18 and 20 to designated destinations.

[00438] The modular containment system as described protects for spills in the
primary reservoir area, the secondary reservoir areas and along the path of delivery

hoses 26 between those areas.

[0049] An additional arrangement, as shown in Figure 7, comprises a 1-

shaped channel 16 fitted with closure member 60. Closure member 60 is a small,
generally flat, piece of flexible material fo which a securing member 42 is attached
about an outer edge. The securing member 42 connected with an end of panel 30 is
connected with closure 60 sealing an end of channel 16. The opposing ends of
channel 16 are connected with panel units 30 forming secondary channels 18 and
20,

[0050] The above described arrangement is positioned adjacent a primary
containment such as disclosed in the Van Romer patents with closure 60 adjacent an
elevated side of the containment. The hoses 26 pass from the storage tank over the
side wall and the closuré into the channel. This arrangement, while not preferred, is

satisfactory and eliminates a need for forming an opening such as 98 in the side of

the containment.

[0051] It is noted that panel units 30, 30" are not restricted to use with the
containment unit as disclosed but find use in forming containment units of any

desired configuration which function to protect the environment from being soiled with
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contaminants.
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What 1s claimed:

1. A modular fluid containment system including a plurality of containment units

and a plurality of panel units made of flexible non-porous material, said containment

units include:

an operative position in which outer portions thereof are elevated about a base
forming walls defining a containment area and an inoperative position in which said

outer portions lie flat with said base;

said panel units include an operative position in which selected opposed outer
portions are elevated along opposed sides of a base forming a channel and an

inoperative position in which said opposed outer portions lie flat with said base;

connectors are secured along a selected edge of said containment units and
along opposed edges of said panel units, said connectors being inter-engageable
forming impervious connections between said panel and said containment units;

whereby,

a plurality of said containment units may be located in selected spaced
positions in said operative position, a plurality of said panel units may be inter-
connected forming an elongated panel extendable between said containment units,
outer ends of said elongated panel may be positioned in said operative position and
connected with said containment units forming a containment system over a selected
area and said containment and panel units may be disconnected, placed in said

inoperative position ready for storage and shipment.

2. The modular fluid containment system of claim 1 wherein said panel units are

generally rectangular.

3. The modular fluid containment system of claim 1 wherein selected of said

panel units are T or Y-shaped.

4, The modular fluid containment system of claim 1 wherein said plurality of
containment units comprises first, second and third units and said elongated panel

forms a multi-channel unit connected with each said containment unit.
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5. The modular fluid containment system of claim 1 wherein said selected edge
of said containment includes a channel shaped cutout, said selected edge defining said

channel shaped cutout.

6. The modular fluid containment system of claim 1 wherein said connectors

comprise tongue and groove connectors.

7. The modular fluid containment system of claim 6 wherein there are a plurality

of tracks of said tongue and groove providing plural locking points across each

connector.

8. The modular fluid containment system of claim 6 including a key adapted to

engage and separate said tongue and groove elements.

9. The modular fluid containment system of claim 1 wherein said connectors
include a first strip carrying a groove element, one of said first and second strips 1s

connected with opposed ends of said panel unit.

10.  The modular fluid containment system of claim 9 wherein said first and

second strips are heat sealed with said edge positions
11. A panel member for forming a modular fluid containment unit wherein:

said panel consists of a flexible non-porous sheet of predetermined length and

width:

at least one selected edge of said panel member includes a connector arranged
therealong said connector being constructed to releasably inter-connect with a
connector of other modular panel members, each connector further defining a tongue
and groove connector having a plurality of tracks, thereby providing plural locking

points across each connector;

collapsible braces arranged along at least one edge of said panel member, said

braces being positionable between operative positions and inoperative positions;

whereby,
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said panel member may be folded into a generally flat storage and transport

configuration and may be joined with selected of said other panel members and

configured into a containment unit having vertical side walls for containing fluid.

12.

The panel member of claim 11 wherein said connector comprises half sections

of a track closure comprising interconnecting male and female closure tracks.

13.

The panel member of claim 12 wherein said track closure includes a shide for

inter-engaging the closure tracks of adjacent panels.

14.

The panel member of claim 12 wherein said track closure sections are

arranged on inner sides of said panels.

15.
shape.

16.

The panel member of claim 11 wherein said panel member i1s is rectangular 1n

The panel member of claim 11 wherein said collapsible braces are arranged

along opposed edges of said panel member.

17.

The panel member of claim 11 wherein said collapsible braces are arranged

along three of said edges of said panel member.

18.

The panel member of claim 11 wherein said connector is arranged along

opposed of said edges of said panel member.

19.

20,

21.

The panel member of claim 11 wherein said panel member is Y-shaped.
The panel member of claim 11 wherein said panel member is T-shaped.

The panel member of claim 11 wherein said nonporous sheet comprises a

coated textile fabric.

22

A method of constructing a modular fluid containment unit of desired size and

configuration, the method comprising:
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determining the size and configuration desired for said containment unit;
selecting a plurality of panel members, the area thereof being equal said determined

size and configuration;

providing each panel member along its edges with one of a securing member
and a plurality of braces, each securing member comprising a tongue and groove
connector having a plurality of tracks and thereby providing plural locking points

across each securing member;

uniting said securing members forming an enlarged panel member of said

selected configuration with said braces arranged about 1ts outer edges, and;

positioning said braces into an operative position shaping said enlarged panel
to have elevated side walls surrounding a floor area creating said modular fluid

containment of said desired size and shape.
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