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(57) ABSTRACT 

Enclosures and panels for forming such enclosures can 
include a first edge having a front side and a rear side, each 
side having a first portion of a fastening medium thereon, 
and a second edge having first and second flaps, each flap 
having an inner surface with a second portion of the fasten 
ing medium thereon. The flaps of a first panel can engaged 
with the front and rear sides of an adjacent panel, and 
similarly, any number of adjacent panels can be engaged in 
this manner to form a sealed enclosure, usable for maintain 
ing a pressure differential between the interior and exterior 
thereof. 

12 Claims, 5 Drawing Sheets 
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ATTACHMENT SYSTEMS AND METHODS 
USABLE TO FORMENCLOSURES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application claims priority under 35 U.S.C. 
S119(e) to the co-pending United States provisional appli 
cation for patent, having the application Ser. No. 61/481, 
296, filed May 2, 2011, the entirety of which is incorporated 
herein by reference. 

FIELD 

Embodiments usable within the scope of the present 
disclosure relate, generally, to systems and methods of 
attachment usable to form enclosures, and more specifically, 
to enclosures usable to contain pressure, perform hot-work 
(e.g., welding operations), contain sparks, or isolate ignition 
Sources, or similar functions. 

BACKGROUND 

When welding or performing other hot-work operations, 
especially in an offshore environment, it is typically neces 
sary to perform Such operations in an isolated enclosure or, 
to a lesser extent, contain any ignition sources, such as 
sparks that result from performing hot-work operations. 
Such enclosures could either be predominantly sealed to 
enable a positive pressure to be maintained within, thereby 
preventing the entry of flammable and/or hazardous gasses, 
and protecting occupants from inclement weather or other 
undesirable exterior conditions, or, to a lesser extent, could 
be partially sealed where the objective is to merely contain 
hot-work operations and/or protect occupants from inclem 
ent weather or other undesirable weather conditions. Vents 
and/or blowers are often used to transport gasses produced 
and/or heated by welding or other operations from within the 
enclosure to the outside, and to flow fresh air into the 
enclosure, thereby preventing the accumulation of harmful 
gasses and maintaining a comfortable temperature and 
working environment within. Normally, such intake vent/s 
and/or blower/s provide air into the enclosure at a rate that 
exceeds that at which air within the enclosure is evacuated 
and/or lost (e.g., a 2:1 ratio). Such that the positive pressure 
within the enclosure is maintained. 

Conventional enclosures include rigid panels that are time 
consuming and difficult to transport and assemble on-site. 
Alternative enclosures can include inflatable structures and/ 
or flexible structures made from lightweight panels. Typi 
cally, a flexible enclosure usable for hot-work operations or 
similar undertakings includes a series of panels having a 
portion of a Zipper on each edge that must be aligned with 
a corresponding portion of a Zipper along the edge of an 
adjacent panel to attach the panels together. To prevent 
exposure of a Zipper on the interior of the enclosure to the 
hot-work environment within, a flap can be used to cover the 
Zipper using VelcroTM or a similar hook-and-loop fastening 
medium, or other means of attachment. While transport and 
erection of such a flexible enclosure may be more efficient 
than many conventional alternatives, alignment, mating, and 
covering of numerous Zippers remains a tedious and time 
consuming undertaking. 

Additionally, flexible enclosures require at least two types 
of panels to enable mating portions of Zippers to be paired 
and engaged. A lack of interchangeability between panels 
can often become a hindrance if a panel or Zipper is damaged 
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2 
and/or ripped, and a specific type of replacement panel must 
be located. Additionally, use of Zippers is often undesirable 
due to the propensity of Zippers to become caught or 
damaged when subjected to excessive force or extreme 
environments. An individual falling into the wall of an 
enclosure or otherwise forcefully contacting the wall may 
cause one or more Zippers to become damaged or partially 
unfastened, mitigating the ability of the enclosure to main 
tain a positive pressure within. When rapid exit from an 
enclosure is desired for safety reasons, manipulation of a 
Zipper that is covered by a VelcroTM flap or similar fastening 
medium can be dangerously time consuming and unreliable. 
Further, if a Zipper becomes damaged, the entire engagement 
between mating panels can be compromised, and on-site 
repair and/or replacement of a Zipper requires tools uncom 
mon to a hot-work environment. 
AS Such, a need exists for systems and methods of 

attachment usable to form enclosures or other structures 
capable of securely maintaining positive pressure quickly 
and/or efficiently and safely containing ignition sources 
created as a result of the performance of hot-work related 
operations, without requiring tedious installation steps such 
as the mating and alignment of Zippers. 
A need also exists for systems and methods of attachment 

usable to form securely sealed enclosures or spark contain 
ment devices/systems that are far less likely to become 
unfastened and/or damaged than conventional alternatives. 
A further need exists for systems and methods of attach 

ment that can include use of uniform, interchangeable panels 
that can be mated with one another, avoiding the difficulties 
associated with production, storage, and installation of mul 
tiple types of panels. 

Embodiments usable within the scope of the present 
disclosure meet these needs. 

SUMMARY 

Embodiments usable within the scope of the present 
disclosure include panels, usable to form a variety of enclo 
Sures or barriers. A panel can include a first edge having a 
front side and a rear side, each of the front and rear sides 
having a first portion of a fastening medium thereon. In a 
preferred embodiment, the fastening medium can include 
VelcroTM or a similar hook and loop fastening medium, 
though it should be understood that other fasteners and/or 
fastening methods (e.g., reusable or non-reusable adhesive, 
protrusions, rails, or similar features that mate with corre 
sponding channels and/or orifices, etc.) can be used. A 
second edge of the panel can have a first flap and a second 
flap extending therefrom, each of the flaps having an inner 
Surface with a second portion of the fastening medium 
thereon. 

For example, both the front and rear sides of the first edge 
can include a plurality of strips of a hook portion of a hook 
and loop fastening medium extending across the length 
thereof, while both the first and second flap of the second 
edge can include a plurality of strips of a loop portion of a 
hook and loop fastening medium extending across the length 
thereof. Two panels can be connected by placing the first 
edge of a first panel between the flaps extending from the 
second edge of a second panel, then moving the flaps to 
contact the front and rear sides of first edge of the first panel 
Such that the strips of fastening medium along the flaps 
engage the strips of fastening medium along the first edge. 
It should be readily understood that the hook portions and 
loop portions of the fastening medium could be interchanged 
in any manner or combination without affecting the func 
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tionality of the connection. Engagement in this manner can 
be accomplished rapidly, while providing a seal between 
connected panels, capable of maintaining a pressure differ 
ential across opposing sides of the panels, that withstands 
significant impact and shear forces without separating. 
Embodied panels can include any number of additional 

edges, having the same configuration as the edges described 
above. For clarity, an edge having the configuration of the 
first edge may be referred to herein as a “male edge” while 
an edge having the configuration of the second edge may be 
referred to as a “female edge.” A preferred embodiment 
includes a square panel, in which the length of the first edge 
(a male edge) is generally equal to that of the second (a 
female edge), having an additional male edge opposite the 
first edge with a Substantially identical configuration to the 
first edge, and an additional female edge opposite the second 
edge having a substantially identical configuration to the 
second edge. This configuration provides a panel that can be 
engaged with up to four identical panels, from any direction, 
by mating a male edge of the panel with a female edge of an 
additional panel, or a female edge of the panel with a male 
edge of an additional panel. As such, any number of inter 
changeable panels can be engaged in this manner to form a 
barrier or enclosure having any desired size or shape. 

The panels can include one or more heat resistant mate 
rials (e.g., fiberglass, silicone, other polymers). Such that 
formation of an enclosed region using multiple panels can 
form an enclosure Suitable for performing welding and/or 
other hot-work operations within. 

Embodiments usable within the scope of the present 
disclosure also include enclosures, usable for performing 
welding and/or other hot-work operations, or for other 
purposes. It should be understood that while welding opera 
tions are often performed within fully enclosed structures 
(e.g., having four or more walls, a ceiling, and a floor), the 
term "enclosure' as used herein can also include any partial 
structure or barrier. For example, a structure having multiple 
walls that lacks a ceiling could be used to safely perform 
welding at a construction site, where it is desirable to 
prevent slag or other materials from falling into streets or 
other public or traveled areas, but where maintenance of a 
positive pressure is unnecessary. Similarly, individual walls 
or other barriers, usable for various purposes, could be 
constructed using embodiments of the present disclosure. 

Embodied enclosures can include a first panel with a male 
edge having a front side and a rear side, each comprising a 
first portion of a fastening medium thereon; and a second 
panel having a female edge with a first and second flap 
extending therefrom, each flap having an inner Surface with 
a second portion of the fastening medium thereon. The first 
flap of the second panel can be engaged with the front side 
first panel, and the second flap can be engaged with the rear 
side, via engagement between the first and second portions 
of the fastening medium. 
As described above, in an embodiment, the first and 

second portions of the fastening medium can include cor 
responding hook and loop portions of VelcroTM or a similar 
hook and loop fastening medium, and the fastening medium 
can extend in a plurality of Strips across the length of each 
edge of the panels to facilitate a secure seal therebetween. 
The panels can include a heat resistant material, thus 
enabling embodied enclosures to be usable for welding, 
hot-work, or similar purposes. 

Further embodiments usable within the scope of the 
present disclosure can include an enclosure having one or 
more walls formed from one or more panels. Each panel can 
include at least one male edge having a front and a rear side, 
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4 
and at least one female edge having two or more flaps, the 
front and rear sides and inner Surfaces of the flaps having a 
fastening medium thereon, as described previously. 

For example, a wall of the enclosure can be formed by 
engaging a male edge of the second panel with a female edge 
of the first panel, engaging a male edge of the third panel 
with a female edge of the second panel, engaging a male 
edge of the fourth panel with a female edge of the third 
panel, and engaging a male edge of the first panel with a 
female edge of the fourth panel. In this manner, a wall can 
be provided with a generally square shape; however, it 
should be understood that panels having non-square shapes 
can be used to form walls having other shapes, if desired, or 
alternatively, more than four panels, or fewer than four 
panels, can be used to form walls and/or enclosures having 
other shapes and/or configurations. 

In an embodiment, engagement between the first and 
second panels can define a first axis, while engagement 
between the third and fourth panels can define a second axis. 
The first and second axis can be offset from one another in 
a perpendicular direction, such that the engagement of a first 
portion of the wall (which includes the first and second 
panels) is disposed in an overlapping relationship relative to 
that of a second portion of the wall (which includes the third 
and forth panels). 

Additionally or alternatively, engagement between the 
second and third panels can define a first axis, while engage 
ment between the first and fourth panels can define a second 
axis, offset a distance from the first axis in a perpendicular 
direction, forming an overlapping relationship between por 
tions of the wall. Thus, in an exemplary embodiment, 
engagement between two horizontally adjacent panels can 
be horizontally offset from the opposing engagement 
between two other horizontally adjacent panels, while the 
opposing vertical engagements between adjacent panels can 
be similarly offset from one another. This overlapping, offset 
relationship between engagements can provide improved 
shear strength and impact resistance. 
One or more of the panels within the wall can include 

additional male and/or female edges, used to engage addi 
tional panels for forming an enclosure. Adjacent panels can 
be angled (e.g., pivoted, folded, and/or bent) relative to one 
another at the point of engagement, enabling walls to be 
placed in a perpendicular or other angular relationship 
relative to one another. Engagement between panels can 
form seals capable of Substantially maintaining a pressure 
differential on opposing sides thereof and/or forming an 
enclosed space adapted for performing welding or other 
hot-work operations. 

Embodiments usable within the scope of the present 
disclosure thereby provide systems and methods of attach 
ment usable to securely maintain positive pressure and/or 
otherwise provide a seal and/or connection between adjacent 
members having significant resistance to impact and/or 
shear forces, that can be quickly and efficiently installed, and 
that can further incorporate use of interchangeable members. 
It should be understood that the type of fasteners that can be 
used in conjunction with this invention are not limited to 
hook and loop type fasteners, but can also include “Palm 
Tree” hooks, “J” hoops, and “Mushroom” hooks, all of 
which are known to one of reasonable skill in the art. 

It is commonly known that the shear strength of hook and 
loop type of fasteners such as VelcroTM (the force applied to 
parallel pieces pulled in opposite directions) is 10 to 15 
pounds per square inch. This means that the more area of 
Velcro one has, the more shear strength exists. Therefore, by 
way of example, if the panel was of a square configuration, 
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where each side is approximately 40 inches long (approxi 
mately 1 meter), if the width and length of said fasteners are 
2 inches by 40 inches respectively, and four strips are 
employed at each edge of a panel (2 on each of the 2 sides 
of an edge of a panel) whereas the shear strength of one Such 
strip should be between 10 to 15 pounds per square inch, an 
unexpected result of this invention was that when one 
attempts to separate 4 such 80 square inch strips, the shear 
strength required was substantially more than 15 pounds per 
square inch since someone attempting to shear one strip of 
a hook type of fastener from its corresponding loop type of 
fastener was consistently challenged to make Sure that the 
corresponding hook and loop fastening Surfaces on one strip 
did not come back into contact while one was attempting to 
shear off the second strip on the same side due the proximity 
of the hook and loop fastening mechanisms to each other. In 
almost every non-mechanized attempt to separate one edge 
panel from the other, once the two edges had been secured 
as set forth above, resulted in additional force being required 
to either prevent two unfastened strips from coming back 
into contact with each other once unfastened, or trying to 
simultaneously shear apart two Such strips. Yet another 
unexpected result was the benefit of the relatively loud 
"cautionary tearing or ripping Sound created when two 
fastening strips start coming apart, either intentionally or 
unintentionally. In cases where Zippers were used to fasten 
two panels together, if the Zipper teeth holding the panels 
together came apart (either intentionally or unintentionally), 
Such unfastening barely created any noise at all, thereby 
rendering almost silent any intentional or unintentional 
separation of the teeth on any given Zipper. As such, the 
characteristic tearing or ripping Sound created when two 
sides of a hook and loop type of fastener came apart added 
an auditory element to any unfastening process which made 
the opening action noticeable and positively contributed to 
the safety aspect of this invention. Finally, yet another 
unintended result was that the fastening mechanism utilized 
by this invention provided the dual advantage of not needing 
impeccable accuracy in fastening two sides together (as with 
the perfect alignment needed for a Smooth closing action 
when Zippers are employed) and yet needing a considerable 
amount of force to peel the same two sides from each other 
(as opposed to the minimal amount of force needed for their 
opening action). 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the detailed description of various embodiments usable 
within the scope of the present disclosure, presented below, 
reference is made to the accompanying drawings, in which: 

FIG. 1A depicts a diagrammatic front view of an embodi 
ment of a panel usable within the scope of the present 
disclosure. 

FIG. 1B depicts a diagrammatic rear view of the panel of 
FIG 1A 

FIG. 1C depicts a diagrammatic right side view of the 
panel of FIG. 1A. 

FIG. 1D depicts a diagrammatic left side view of the panel 
of FIG. 1A. 

FIG. 2A depicts an exploded diagrammatic front view of 
an engagement between two panels usable within the scope 
of the present disclosure. 

FIG. 2B depicts a diagrammatic front view of the engage 
ment of FIG. 2A. 

FIG. 2C depicts a diagrammatic rear view of the engage 
ment of FIG. 2B. 
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6 
FIG. 3 depicts a diagrammatic front view of an engage 

ment between four panels usable within the scope of the 
present disclosure. 

FIG. 4A depicts an isometric side view of an embodiment 
of an enclosure usable within the scope of the present 
disclosure. 

FIG. 4B depicts an isometric view of an opposing side of 
the enclosure of FIG. 4A. 

FIG. 4C depicts a diagrammatic front view of an escape 
panel of the enclosure of FIG. 4A. 

FIG. 4D depicts a diagrammatic rear view of the escape 
panel of FIG. 4C. 

FIG. 4E depicts a diagrammatic end view of a blower 
engagement of the enclosure of FIG. 4A. 
One or more embodiments are described below with 

reference to the listed Figures. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Before describing selected embodiments of the present 
disclosure in detail, it is to be understood that the present 
invention is not limited to the particular embodiments 
described herein. The disclosure and description herein is 
illustrative and explanatory of one or more presently pre 
ferred embodiments and variations thereof, and it will be 
appreciated by those skilled in the art that various changes 
in the design, organization, means of operation, structures 
and location, methodology, and use of mechanical equiva 
lents may be made without departing from the spirit of the 
invention. 
As well, it should be understood that the drawings are 

intended to illustrate and plainly disclose presently preferred 
embodiments to one of skill in the art, but are not intended 
to be manufacturing level drawings or renditions of final 
products and may include simplified conceptual views to 
facilitate understanding or explanation. As well, the relative 
size and arrangement of the components may differ from that 
shown and still operate within the spirit of the invention. 

Moreover, it will be understood that various directions 
such as “upper”, “lower”, “bottom', “top”, “left”, “right', 
and so forth are made only with respect to explanation in 
conjunction with the drawings, and that components may be 
oriented differently, for instance, during transportation and 
manufacturing as well as operation. Because many varying 
and different embodiments may be made within the scope of 
the concept(s) herein taught, and because many modifica 
tions may be made in the embodiments described herein, it 
is to be understood that the details herein are to be inter 
preted as illustrative and non-limiting. 

Embodiments usable within the scope of the present 
disclosure relate to systems and methods of attachment 
usable to form enclosures suitable for welding, hot-work 
operations, and/or other purposes using one or more panels 
that can be engaged to form barriers and/or enclosures. 
FIGS. 1A through 1D depict an embodiment of a panel (10), 
in which FIG. 1A depicts a diagrammatic front view thereof, 
FIG. 1B depicts a diagrammatic rear view, FIG. 1C depicts 
a diagrammatic right side view, and FIG. 1D depicts a 
diagrammatic left side view. 
The panel (10) is shown having a generally thin, square 

shaped body, with a front side (12) and a rear side (14). 
While the panel (10) can be formed from any generally 
durable material able to maintain its shape, in an embodi 
ment, the panel can be formed from flexible, lightweight, 
and/or heat resistant materials, such as coated fiberglass, 
silicone, and/or various other polymers, composites, or other 
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similar materials. Additionally, while the panel (10) is 
depicted having square shape, it should be understood that 
panels having other shapes and/or dimensions can be used 
without departing from the scope of the present disclosure. 
Further, while the terms “front side' and “rear side' are used 
to refer to opposing faces of the panel (10), it should be 
understood that these terms are for reference only, and 
embodiments of the present disclosure can include panels 
that are reversible without affecting the function thereof. For 
example, an embodied panel could include a front side 
having a first color or characteristic and a rear side having 
a second color or characteristic, and the panel could be 
oriented Such that a side having a desired characteristic faces 
the exterior of an enclosure (e.g., for selectively retaining or 
reflecting heat from the Sun). 
The depicted panel (10) is shown having a first male edge 

(16), a second male edge (20) opposite the first male edge 
(16), a first female edge (24), and a second female edge (34) 
opposite the first female edge (24). 
The first male edge (16) is shown having four portions of 

a fastening medium (18A, 18B, 18C, 18D) positioned 
thereon. In a preferred embodiment, the depicted fastening 
medium (18A, 18B, 18C, 18D) can include strips of Vel 
croTM or a similar hook and loop fastening medium, though 
it should be understood that other fastening media and/or 
means of connection can also be used without departing 
from the scope of the present disclosure. While these por 
tions of fastening medium (18A, 18B, 18C, 18D) may 
hereafter be referred to as “hook strips, while correspond 
ing, mating portions of the fastening media may be referred 
to as “loop strips, it should be readily apparent that the 
placement of hook and loop portions can be interchanged 
without affecting the function of the depicted embodiments, 
and that while strips of fastening media extending across the 
length of the panel (10) are shown, any number and con 
figuration of mating portions of a fastening medium can be 
used. 

Specifically, the first male edge (16) is depicted having 
two hook strips (18A, 18B) extending along the length 
thereof, positioned on the front side (12) of the panel (10), 
and two hook strips (18C, 18D) extending along the length 
thereof, positioned on the rear side (14) of the panel (10). 
The second male edge (20) is shown having a similar 
configuration of fastening media (22A, 22B, 22C, 22D), 
hereafter referred to as “hook strips, in which two hook 
strips (22A, 22B) extend along the length of the second male 
edge (20) and are positioned on the front side (12) of the 
panel (10), while two additional hook strips (22C, 22D) 
extend along the length of the second male edge (20) and are 
positioned on the rear side (14) of the panel (10). 
The first female edge (24) is shown having two flaps (26, 

30) extending therefrom, in a direction outward from the 
body of the panel (10). The flaps (26, 30) can be moved 
and/or pivoted relative to the body of the panel (10), e.g., as 
illustrated by the orientation of the flaps (26. 30) shown in 
FIGS. 1A and 1B, and the differing orientation shown in 
FIGS. 1C and 1D. The first flap (26) is shown having two 
portions of a fastening medium (28A, 28B), hereafter 
referred to as "loop strips, extending across the length of 
the inner surface thereof. The second flap (30) is similarly 
shown having two portions of the fastening medium (28C, 
28D), hereafter referred to as “loop strips, extending across 
the length of the inner surface thereof. The second female 
edge (34) is shown having a similar configuration, in which 
two flaps (36, 40) extend therefrom. The first flap (36) is 
shown having two portions of a fastening medium (38A, 
38B), hereafter referred to as “loop straps, extending across 
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8 
the length of the inner surface thereof. The second flap (40) 
is also shown having two portions of the fastening medium 
(42A, 42B), hereafter referred to as “loop straps, extending 
across the length of the inner surface thereof. 
The depicted panel (10) can be engaged with a generally 

similar and/or identical panel by placing either male edge 
(16, 20) of the panel (10) adjacent to a female edge of an 
additional panel, then closing the flaps of the female edge 
over the male edge (16, 20), such that a first flap contacts the 
front side (12), causing loop straps on the flap to engage 
hook straps (18A, 18B, 22A, 22B) on the front side (12), and 
a second flap contacts the rear side (14), causing loop straps 
on the flap to engage hook straps (18C, 18D, 22C, 22D) on 
the rear side (14). 
The depicted panel (10) can also be engaged with a 

generally similar and/or identical panel by placing either 
female edge (24, 34) adjacent to a male edge of an additional 
panel, then closing the flaps (26, 30, 36, 40) over the male 
edge. Such that a first flap contacts a front side of the male 
edge and a second flap contacts a rear side of the male edge, 
causing engagement between the loop straps (28A, 28B, 
38A, 38B) of one of the flaps (26,36) and one side of the 
male edge, and engagement between the loop straps (32A, 
32B, 42A, 42B) of the opposing flap (30, 40) and the 
opposing side of the male edge. 

FIGS. 2A through 2C depict an engagement between two 
panels (10, 44) usable within the scope of the present 
disclosure. Specifically, FIG. 2A depicts an exploded dia 
grammatic front view of engagement between the panels 
(10,44), with dashed lines extending therebetween to indi 
cate a connection. FIG. 2B depicts a diagrammatic front 
view of the engagement, while FIG. 2C depicts a diagram 
matic rear view thereof. 
The first panel (10) is substantially identical to that shown 

in FIGS. 1A through 1D, and as such, identical and/or 
similar corresponding parts have been provided with the 
same reference numerals. The second panel (44), shown 
adjacent to and engaged with the first panel (10), is depicted 
as identical or substantially similar to the first panel (10), 
rotated ninety degrees such that a female edge of the second 
panel (44) is positioned to engage the first male edge (16) of 
the first panel (10). Use of identical panels enables inter 
changeable assembly and/or replacement of the panels, 
facilitating rapid installation and/or repair of enclosures. 

Specifically, the second panel (44) is shown having a front 
side (46) and a rear side (48), a first male edge (50), a second 
male edge (54), a first female edge (58), and a second female 
edge (68). 
The first male edge (50) includes two portions of a 

fastening medium (52A, 52B), hereafter referred to as “hook 
strips.” extending across the length of the front side (46), and 
two portions of the fastening medium (52C, 52D), hereafter 
referred to as “hook strips.” extending across the length of 
the rear side (48). The second male edge (54) also includes 
two portions of the fastening medium (56A, 56B), hereafter 
referred to as “hook strips.” extending across the length of 
the front side (46), and two portions of the fastening medium 
(56C, 56D), hereafter referred to as “hook strips.” extending 
across the length of the rear side (48). 
The first female edge (58) is shown having two flaps (60. 

64) extending therefrom, the first flap (60) having two 
portions of the fastening medium (62A, 62B), hereafter 
referred to as "loop strips, extending across the length 
thereof, and the second flap (64) having two portions of the 
fastening medium (66A, 66B), hereafter referred to as “loop 
strips.” extending across the length thereof. Similarly, the 
second female edge (68) is shown having two flaps (70, 74) 
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extending therefrom, the first flap (70) having two portions 
of the fastening medium (72A, 72B), hereafter referred to as 
“loop strips, extending across the length thereof, and the 
second flap (74) having two portions of the fastening 
medium (76A, 76B), hereafter referred to as “loop strips.” 
extending across the length thereof. 

To engage the first panel (10) with the second panel (44), 
the first male edge (16) of the first panel (10) can be placed 
proximate and/or adjacent to the first female edge (58) of the 
second panel (44). Such that the first male edge (16) is 
positioned between the flaps (60. 64) extending from the first 
female edge (58). The flaps (60. 64) extending from the first 
female edge (58) can then be moved (e.g., closed and/or 
pivoted) to contact the first male edge (16), thereby engaging 
hook strap (18A) with loop strap (66B), hook strap (18B) 
with loop strap 66A, hook strap (18C, shown in FIG. 1B) 
with loop strap 66B, and hook strap (18D, shown in FIG. 
1B) with loop strap (66A). 
The depicted engagement between the panels (10, 44) 

mates four hook strips (18A, 18B, 18C, 18D) of a hook and 
loop fastening medium with four loop strips (62A, 62B, 
66A, 66B) of the hook and loop fastening medium, each of 
the strips extending across Substantially the entire length of 
the panels (10, 44). The depicted engagement can form a 
seal capable of maintaining a pressure differential on oppos 
ing sides of the panels (10,44) (e.g., for forming a positive 
pressure environment within an enclosure). Additionally, the 
depicted engagement exhibits significantly improved impact 
resistance and shear strength over seals within conventional 
flexible enclosures (e.g., formed using Zippers or other 
conventional fasteners). 

While FIGS. 2A through 2C depict a single engagement 
between two panels (10,44), it should be noted that other 
additional panels having male and/or female edges, as 
described above, can be engaged with the depicted panels 
(10, 44) in a similar manner, to form a barrier and/or 
enclosure of any desired size or shape. Additionally, while 
FIGS. 2A through 2C show a female edge (58) of the second 
panel (44) engaging a male edge (16) of the first panel (10), 
it should be understood that any orientation and engagement 
between any male edge and any female edge of two adjacent 
panels can be used. The panels (10,44) can be moved and/or 
pivoted relative to one another at the point of engagement 
along the first female edge (58). Thus, for example, five or 
more panels having the depicted configuration, and/or five 
or more generally flat barriers (e.g., walls) formed from 
multiple panels, could be engaged in the manner described 
above and placed in a perpendicular relationship relative to 
one another to define an enclosure having the shape of a 
cube or rectangular prism. During operations where a full 
enclosure is not necessary, panels and/or groups of panels 
could be engaged to form an enclosed space, lacking a cover 
or roof and/or a bottom or floor. 

Referring now to FIG. 3, a diagrammatic front view of an 
engagement between four panels (10, 44, 78. 80) is shown, 
e.g., forming a generally continuous wall usable as part of an 
enclosure. Each of the depicted panels (10, 44, 78. 80) 
includes a configuration similar or identical to that of the 
panels depicted in FIGS. 1A through 2C, thus for clarity, 
only the operative edges of each panel (10, 44, 78. 80) and 
engagements therebetween are labeled with reference 
numerals. 

Specifically, the first panel (10) is shown is shown 
engaged with the second panel (44) at engagement (82), 
which can be formed through connection between hook and 
loop fastening media disposed on a male edge of the first 
panel (10) and a female edge of the second panel (44) in the 
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10 
manner described previously. Similarly, the second panel 
(44) is shown engaged with the third panel (78) at engage 
ment (84), which can be formed through connection 
between hook and loop fastening media disposed on a male 
edge of the second panel (44) and a female edge of the third 
panel (78). The third panel (78) is shown engaged with the 
fourth panel (80) at engagement (86), which can be formed 
through connection between hook and loop fastening media 
disposed on a male edge of the third panel (78) and a female 
edge of the fourth panel (80). The fourth panel (80) is shown 
engaged with the first panel (10) at engagement (88), which 
can be formed through connection between hook and loop 
fastening media disposed on a male edge of the fourth panel 
(80) and a female edge of the first panel (10). 
Engagement between the first and fourth panels (10.80) 

and between the third and second panels (78. 44) thereby 
defines a first axis (91), while engagement between the first 
and second panels (10,44) and between the third and fourth 
panels (78. 80) defines a second axis (93). Due to the 
arrangement of male and female edges on the panels (10,44. 
78. 80), each of the engagements (82,84, 86, 88) are offset 
from the adjacent axes (91.93), providing the depicted array 
of panels with an overlapping engagement. For example, the 
first and third engagements (82, 86) are offset from one 
another by a distance (92), while the second and fourth 
engagements (84, 88) are offset from one another by a 
distance (90). This overlapping arrangement provides the 
depicted engagements between panels with added strength. 
For example, impacts, wind, and/or other forces applied to 
the panels (10, 44, 78. 80) are significantly less likely to 
separate offset engagements than two engagements in linear 
alignment with one another. 
As described previously, the depicted arrangement of 

panels (10, 44, 78. 80) can be engaged with additional panels 
to form walls or barriers of any size, or to form sealed 
enclosures suitable for performing welding and/or similar 
operations. For example, the panels (10, 44, 78. 80) are 
shown including additional male edges (94) usable for 
engagement with female edges of additional panels in the 
manner described previously, and additional female edges 
(96) usable for engagement with male edges of additional 
panels in the manner described previously. 

FIGS. 4A through 4E depict an embodiment of an enclo 
sure (98), e.g., a structure formed from a plurality of walls 
such as that shown in FIG. 3, and parts thereof, usable to 
perform various undertakings within, such as hot-work 
operations. Specifically, FIG. 4A depicts an isometric side 
view of the enclosure (98), FIG. 4B depicts an opposing 
isometric side view thereof, FIGS. 4C and 4D depict front 
and rear views of an escape panel (110) of the enclosure 
(98), respectively, and FIG. 4E depicts a diagrammatic end 
view of a blower engagement (120) of the enclosure (98). 
The enclosure (98) is shown having a generally cubical 

shape, in which a ceiling (100), four walls (102, 104, 106, 
108), and optionally, a base (not shown), each having a 
configuration identical or similar to that of the wall shown 
in FIG. 3, can be engaged in the manner described previ 
ously. As described above, engagement between overlap 
ping male and female edges using strips of hook and loop 
fastening media can provide a generally airtight seal to form 
an enclosure capable of maintaining a positive pressure 
within. 
A first wall (102) is shown having a door (116) installed 

therein, the panel of the first wall (102) that includes the door 
having a height selected to accommodate the door (116). The 

IPR2025-01214
Exhibit 1001

Page 11 of 13



US 9,545,775 B2 
11 

depicted panel therefore includes both a male and a female 
engagement on a single edge thereof, for engaging two 
adjacent panels. 
A second wall (104) is shown having an escape panel 

(110) installed therein, the escape panel (110) including a slit 
(112) through which an individual can quickly exit the 
enclosure (98) should internal or external conditions become 
hazardous. Conventional exit panels include a slit or similar 
opening that is secured in a closed position using a Zipper. 
Due to the hazards inherent when a zipper faces the inside 
of an enclosure used for performing hot work and similar 
dangerous undertakings, these Zippered openings are nor 
mally covered by a flap of material, which can be secured 
using VelcroTM or a similar medium. When escape from the 
enclosure is necessary, both the cover flap and the Zipper 
must be manipulated quickly, and rapid manipulation of a 
Zipper can cause the Zipper to become damaged or caught. 
The depicted escape panel (110), however, as shown in 

FIGS. 4C and 4D, does not include a Zipper or similar 
fastener and simply maintains an open slit (112), which is 
coverable by a flap (150). The slit (112) is shown having two 
strips of a hook and loop fastening medium (122, 124) on 
either side thereof, extending along the length of the slit 
(112). The flap (150) is similarly shown having two strips of 
a hook and hoop fastening medium (150, 152) attached on 
an interior side thereof, such that when the flap (150) is 
folded, pivoted, and/or otherwise moved to cover the slit 
(112), fastening medium (122) is engaged by fastening 
medium (150), while fastening medium (124) is engaged by 
fastening medium (152). The depicted arrangement, using 
four strips of fastening medium (122, 124, 152, 154) extend 
ing along the length of the slit (112), provides a secure 
engagement able to maintain a positive pressure within the 
enclosure (98), that is extremely unlikely to become dam 
aged or disengaged due to impact or other internal or 
external forces common to a hot work environment. Addi 
tionally, the depicted arrangement provides a slit (112) that 
is more easily uncovered and accessed than a conventional 
Zippered panel. 
The depicted escape panel (110) is also shown having a 

male engagement (126) and a female engagement (132) on 
an edge thereof, usable to engage two adjacent panels in the 
manner described previously. Other edges of the escape 
panel (110) can similarly include male and female engage 
ments (not shown) for engaging the escape panel (110) with 
other portions of the enclosure (98), as depicted in FIG. 4A. 
The third wall (106) of the enclosure (98) is shown having 

a blower engagement (120), usable, in various embodi 
ments, to engage a conduit of a blower, vent, pump, or 
similar apparatus configured for flowing one or more gasses 
into or from the enclosure (98). The blower engagement 
(120) is shown having male and female portions, the male 
portion including four strips of hook and loop fastening 
medium (168, 170, 172, 174) on opposing sides thereof, and 
the female portion including two flaps (156, 162), each flap 
(156, 162) having two strips of hook and loop fastening 
medium (158, 160, 162, 164) thereon. When closed (e.g., 
engaged about a conduit of a blower), fastening medium 
(158) engages fastening medium (170), fastening medium 
(160) engages fastening medium (168), fastening medium 
(164) engages fastening medium (174), and fastening 
medium (166) engages fastening medium (172). Use of the 
depicted arrangement provides for an adjustable, generally 
gas-tight conduit of the enclosure (98) usable to engage a 
blower, vent, or similar apparatus. 

Embodiments described herein thereby provide systems 
and methods of attachment usable to form enclosures 
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12 
capable of securely maintaining positive pressure quickly 
and efficiently, without requiring mating and alignment of 
Zippers or similar two-part fastening systems, the embodied 
enclosures being significantly more secure and far less likely 
to become unfastened and/or damaged than conventional 
alternatives. Embodiments described herein can also include 
interchangeable panels, and in various embodiments, panels 
having special features, such as doors, escape panels, and/or 
blower engagements can be used. 

While various embodiments usable within the scope of 
the present disclosure have been described with emphasis, it 
should be understood that within the scope of the appended 
claims, the present invention can be practiced other than as 
specifically described herein. 
What is claimed is: 
1. An enclosure comprising: 
a first panel having a male edge with a front side and a rear 

side, wherein the front side and the rear side each 
comprise a first portion of a fastening medium thereon; 
and 

a second panel having a female edge with a first flap and 
a second flap extending therefrom, 

wherein the first flap and the second flap each have an 
inner Surface comprising a second portion of the fas 
tening medium thereon adapted for engagement with 
the first portion of the fastening medium, wherein the 
first flap engages the front side and the second flap 
engages the rear side via engagement between the first 
portion and the second portion of the fastening 
medium, 

wherein the engagement between the first panel and the 
second panel forms a seal adapted to maintain a pres 
Sure differential across opposing sides thereof. 

2. The enclosure of claim 1, wherein engagement between 
the first flap and the front side, engagement between the 
second flap and the rear side, or combinations thereof, forms 
a seal adapted to maintain a pressure differential across 
opposing sides thereof. 

3. The enclosure of claim 1, wherein the first portion of 
the fastening medium, the second portion of the fastening 
medium, or combinations thereof, comprise a plurality of 
strips of a hook and loop fastening medium. 

4. The enclosure of claim 1, wherein the first panel, the 
second panel, or combinations thereof, is formed at least 
partially from a heat resistant material. 

5. An enclosure comprising: 
a wall comprising a first panel, a second panel, a third 

panel, and a fourth panel, 
wherein the first panel comprises a first male edge having 

a front side and a rear side and a first female edge 
having at least two flaps extending therefrom, wherein 
the front side and the rear side each comprise a first 
portion of a fastening medium thereon, and wherein 
said at least two flaps each have an inner Surface 
comprising a second portion of the fastening medium 
thereon, 

wherein the second panel comprises a second male edge 
having a front side and a rear side and a second female 
edge having at least two flaps extending therefrom, 
wherein the front side and the rear side each comprise 
a first portion of the fastening medium thereon, and 
wherein said at least two flaps each have an inner 
Surface comprising a second portion of the fastening 
medium thereon, 

wherein the third panel comprises a third male edge 
having a front side and a rear side and a third female 
edge having at least two flaps extending therefrom, 
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wherein the front side and the rear side each comprise 
a first portion of the fastening medium thereon, and 
wherein said at least two flaps each have an inner 
Surface comprising a second portion of the fastening 
medium thereon, 

wherein the fourth panel comprises a fourth male edge 
having a front side and a rear side and a fourth female 
edge having at least two flaps extending therefrom, 
wherein the front side and the rear side each comprise 
a first portion of the fastening medium thereon, and 
wherein said at least two flaps each have an inner 
Surface comprising a second portion of the fastening 
medium thereon, 

wherein the second panel is engaged with the first panel 
via engagement between the first female edge and the 
second male edge, wherein the third panel is engaged 
with the second panel via engagement between the 
second female edge and the third male edge, wherein 
the fourth panel is engaged with the third panel via 
engagement between the third female edge and the 
fourth male edge, and wherein the first panel is engaged 
with the fourth panel via engagement between the 
fourth female edge and the first male edge; and 

wherein the engagement between the first panel and the 
second panel, engagement between the second panel 
and the third panel, engagement between the third 
panel and the fourth panel, engagement between the 
fourth panel and the first panel, or combinations 
thereof, forms a seal adapted to maintain a pressure 
differential across opposing sides thereof. 

6. The enclosure of claim 5, wherein engagement between 
the first panel and the second panel defines a first axis, and 
wherein engagement between the third panel and the fourth 
panel defines a second axis, and wherein the first axis is 
offset a distance from the second axis in a direction generally 
perpendicular to the first axis and the second axis to form an 
overlapping engagement between a first portion of the wall 
and a second portion of the wall. 

7. The enclosure of claim 5, wherein engagement between 
the second panel and the third panel defines a first axis, and 
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wherein engagement between the fourth panel and the first 
panel defines a second axis, and wherein the first axis is 
offset a distance from the second axis in a direction generally 
perpendicular to the first axis and the second axis to form an 
overlapping engagement between a first portion of the wall 
and a second portion of the wall. 

8. The enclosure of claim 5, wherein the first panel, the 
second panel, the third panel, the fourth panel, or combina 
tions thereof, further comprise at least one additional edge 
having a front side and a rear side, wherein the front side and 
the rear side each comprise a first portion of the fastening 
medium thereon for engagement with at least one additional 
panel. 

9. The enclosure of claim 5, further comprising at least 
one additional edge having a first flap and a second flap 
extending therefrom, wherein the first flap and the second 
flap each have an inner edge comprising a second portion of 
the fastening medium for engagement with at least one 
additional panel. 

10. The enclosure of claim 5, wherein each first portion of 
the fastening medium, each second portion of the fastening 
medium, or combinations thereof, comprise a plurality of 
strips of a hook and loop fastening medium. 

11. The enclosure of claim 5, further comprising at least 
one additional wall engaged with the wall to form an 
enclosed space adapted for performing hot work, for con 
taining a pressure differential therein, or combinations 
thereof. 

12. The enclosure of claim 5, wherein engagement 
between the first panel and the second panel, engagement 
between the second panel and the third panel, engagement 
between the third panel and the fourth panel, engagement 
between the fourth panel and the first panel, or combinations 
thereof, comprise engagement between a first of said flaps 
and one of the front sides and a second of said flaps and one 
of the rear sides via engagement between the first portion 
and the second portion of the fastening medium. 

k k k k k 
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