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1
PORTABLE STRUCTURE

FIELD OF THE DISCLOSURE

The present disclosure relates to structures. More specifi-
cally, the present disclosure relates to rigid, portable struc-
tures and methods for assembly and disassembly of such
structures.

BACKGROUND OF THE DISCLOSURE

In the entertainment industry, robust, rigid portable struc-
tures are often required, such as for traveling performances,
and most notably in the music industry.

Lateral support structures often used in scaffolding typi-
cally include loose (removable) fasteners that require tools
(e.g., wrenches) to ensure secure assembly, as well as to
permit subsequent disassembly of the structures. Further,
joints associated with these lateral supports are not rigidly
engageable. That is, at least one end joint of the lateral support
structure permits at least one of rotational movement and
axial movement relative to a corresponding structural mem-
ber to which the lateral support is secured.

Therefore, there is an unmet need to provide a portable
structure and a method for assembling/disassembling por-
table structure having rigidly engageable features that are
manually actuatable and self-contained. Such portable struc-
ture also significantly reduces assembly/disassembly time.

SUMMARY OF THE DISCLOSURE

According to an embodiment, a portable structure includes
a plurality of beams having a first engagement feature and a
plurality of junction devices having a second engagement
feature. The first engagement features and corresponding sec-
ond engagement features are rigidly engageable, the rigidly
engaged engagement features defining a multi-point connec-
tion therebetween. The engagement features are manually
actuatable and self-contained.

According to another embodiment, a method for providing
a portable structure includes providing a plurality of beams
having a first engagement feature. The method further
includes providing a plurality of junction devices having a
second engagement feature, the first engagement features and
corresponding second engagement features being rigidly
engageable and self-contained. The method further includes
directing a first engagement feature of a beam of the plurality
of' beams and a corresponding second engagement feature of
a junction device of the plurality of junction devices into
engagement therebetween. The method further includes
manually rigidly engaging the corresponding first and second
engagement features to form multi-point connections ther-
ebetween.

An advantage of the present disclosure is a portable struc-
ture having engaged joints or connections that are rigid and
self-contained.

Another advantage of the present disclosure is that engaged
connections have a fail-safe feature.

Yet another advantage of the present disclosure is a por-
table structure having manually engaged joints or connec-
tions.

Still yet another advantage of the present disclosure is a
multi-tiered portable structure that is assembled one tier at a
time such that laborers remain on the ground.

Further aspects of the method and system are disclosed
herein. The features as discussed above, as well as other
features and advantages of the present disclosure will be
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2

appreciated and understood by those skilled in the art from the
following detailed description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B illustrate respective upper perspective
and plan views of an exemplary embodiment of a junction
device of a portable structure.

FIG. 1C illustrates an exploded upper perspective view of
a pair of interlocking frame members of a junction device of
the portable structure.

FIG. 2 illustrates an upper perspective view of an exem-
plary embodiment of a beam of a portable structure.

FIG. 3 illustrates an exploded upper perspective view of an
exemplary embodiment of a beam and a junction device of a
portable structure.

FIG. 4 illustrates an exploded upper perspective view of an
exemplary embodiment of multiple beams and corresponding
junction devices of a portable structure.

FIG. 5illustrates an exemplary embodiment of the multiple
beams and corresponding junction devices of FIG. 4
assembled together of a portable structure.

FIGS. 6 and 7 illustrate exemplary embodiments of differ-
ent assembled configurations between beams and a corre-
sponding junction device of a portable structure.

FIG. 8 illustrates a partial, enlarged upper perspective view
of' assembled beams and a corresponding junction device of
FIG. 7 of a portable structure.

FIGS. 9A and 9B illustrate an exemplary embodiment of
respective disengaged and engaged positions of an engage-
ment feature of a beam of a portable structure.

FIG. 10 illustrates an exemplary embodiment of an upper
perspective cross-sectional view of a beam and a correspond-
ing junction device of a portable structure.

FIG. 11 illustrates an enlarged partial cross-section of F1G.
10 of a beam and a corresponding junction device of a por-
table structure.

FIG. 12 illustrates an exemplary embodiment of an
enlarged partial side cross-sectional view of a beam and a
corresponding junction device similar to FIG. 11, except
taken along a side view of a portable structure.

FIG. 13 illustrates an enlarged partial side cross-sectional
view of the junction device of FIG. 12 in a disengaged posi-
tion of a portable structure.

FIG. 14 illustrates an enlarged partial side cross-sectional
view of the junction device of FIG. 12 in an engaged position
of a portable structure.

FIG. 15 illustrates an exemplary embodiment of an upper
perspective view of an arrangement of a plurality of carted
components of a portable structure.

FIG. 16 illustrates an exemplary embodiment of an upper
perspective view of an arrangement of a plurality of compo-
nents provided for assembly of a portable structure.

FIGS. 17 and 18 illustrate an exemplary embodiment of an
upper perspective view during assembly of a plurality of
components of a portable structure.

FIG. 19 illustrates an exemplary embodiment of an
enlarged partial view taken from FIG. 18 of a portable struc-
ture.

FIG. 20 illustrates an exemplary embodiment of an upper
perspective view of adjacent tiers of a portable structure.

FIG. 21 illustrates an enlarged partial view taken from FIG.
20 of a portable structure.

FIG. 22 illustrates an exemplary embodiment of an upper
perspective view of a plurality of components provided for
assembly of a portable structure.
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FIGS. 23 and 24 illustrate an exemplary embodiment of an
upper perspective view during assembly of adjacent tiers of a
portable structure.

FIG. 25 illustrates a partial enlarged view taken from FIG.
24 of a multiple tier assembly of a portable structure.

FIGS. 26 and 27 illustrate an exemplary embodiment of an
upper perspective view during assembly of a tier with a mul-
tiple tier assembly of FI1G. 24 of a portable structure.

FIG. 28 illustrates an exemplary embodiment of an
assembled multiple tier assembly taken from FIG. 27 of a
portable structure.

FIG. 29 illustrates an exemplary embodiment of a multiple
tier assembly of a portable structure.

FIG. 30 illustrates an exemplary embodiment of a multiple
tier assembly of a portable structure.

Wherever possible, the same reference numbers will be
used throughout the drawings to represent the same parts.

DESCRIPTION OF THE DISCLOSURE

FIGS. 1A and 1B show different views of a junction device
16 for permitting beams 12, 50 (FIG. 5) to be rigidly engaged
to each other to form a portable structure, such as portable
structure 10 (FIG. 5). The selectably rigid engagements defin-
ing multi-point connections between junction device 16 and
beams 12, 50 that are manually actuable and self-contained,
are achieved by engagement features associated with each of
junction device 16 and beams 12, 50 that will be discussed in
further detail below.

As further shown collectively in FIGS. 1A and 1B, junction
device 16 includes a frame 20 having an outer frame portion
22 and an inner frame portion 44. As further shown in FIGS.
1A and 1B, outer frame portion 22 includes a plurality, such
as four substantially orthogonally positioned interlocking
frame members 23. The four substantially orthogonally posi-
tioned interconnecting or interlocking frame members 23 of
outer frame portion 22 define a substantially rectangular
opening 25 for receiving inner frame portion 44. In one
embodiment, substantially rectangular opening 25 is a square
opening, and inner frame portion 44 is also square. As shown
collectively in FIGS. 1B and 1C, interlocking frame members
23 include corresponding mating slots 33 which define a
tick-tack-toe profile 24 upon assembly. As further shown in
FIG. 1A, individual frame members 23 define a substantially
trapezoidal shape. In one embodiment, at least two frame
members 23 are substantially identical to each other, and in
another embodiment, each frame member 23 is substantially
identical to each other. In another embodiment, at least one
interconnecting frame member 23 does not define a substan-
tially trapezoidal shape. In another embodiment, portions of
the frame of the junction device are not arranged orthogo-
nally. In another embodiment, more or less than four inter-
locking frame members are utilized.

As further shown in FIG. 1A, each frame member 23
includes opposed tabs 26 outwardly extending to opposed
ends, which tabs 26 extending outwardly and away from
opening 25 of outer frame portion 22. As shown, apertures 36
are formed in tabs 26 for receiving a lug 38 for lifting or
otherwise manipulating junction device 16. As further shown
in FIG. 1A, apertures 40 are also formed in tabs 26 for receiv-
ing fittings 116 associated with adjustable cables 122 (FIG.
25) for purposes of assembly of portable structures, as will be
discussed in further detail below. Outer frame portion 22
further includes two pairs of substantially parallel frame
members 23, each pair of substantially parallel frame mem-
bers 23 being substantially mutually perpendicular to each
other. Each pair of substantially parallel frame members 23
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includes a pair of opposed substantially parallel tabs 26.
Substantially perpendicular tabs 26 located adjacent to each
other secure a caster assembly 32 therebetween, totaling four
caster assemblies 32 (three caster assemblies are shown in
FIG. 1A). The juncture of substantially perpendicular tabs 26
and caster assembly 32 defines a structural recess region 34 in
which a component 42, such as a winch, LED, other light
source, sound source, tool or other usable article associated
with a performance may be positioned.

As further shown in FIG. 1A, extending between each pair
of substantially parallel tabs 26 is a second engagement fea-
ture 18 for engaging a corresponding engagement feature 14
of beam 12 (FIG. 2). As shown, second engagement feature
18 includes a pin 28 positioned in close proximity between
opposed caster assemblies 32. Second engagement feature 18
further includes a pin 30 extending between each pair of
substantially parallel tabs 26. In other words, each of pin 28
and pin 30 comprise a second engagement feature portion of
second engagement feature 18. As further shown in FIG. 1A,
pins 28, 30 are positioned substantially parallel relative to
each other. However, as shown in FIG. 1B, pin 28 is posi-
tioned at a greater distance to a corresponding wall, side wall
or side 31 of opening 25 extending between substantially
parallel tabs 26, as compared to the distance between side 31
and pin 30. In other words, pins 28, 30 are offset from each
other relative to a corresponding side 31 of opening 25
formed in outer frame portion 22, permitting easier alignment
with first engagement feature 14 of beam 12 (FIG. 2). In
another embodiment, pins 28, 30 are not parallel to each
other.

As further shown collectively in FIGS. 1A, 3, 10 and 11,
extending from one end of inner frame portion 44 of junction
device 16 is a second engagement feature 54 for engaging a
corresponding first engagement feature 52 of beam 50 (FIG.
3). Second engagement feature 54 includes a plurality of
tapered members 46 extending outwardly from inner frame
portion 44. As further shown in FIG. 19, a tapered member 46
may be configured to receive a corner fitting 110 of decking
96 for securing decking 96 to a portable structure. In addition
to receiving corner fitting 110 of decking 96, tapered member
46 is also configured to be received in tapered members 56 of
first engagement feature 52 (decking 96 not shown in FIG. 3).
Extending from an opposed end of inner frame portion 44 is
a second engagement feature 47 (FIG. 11). Second engage-
ment feature 47 includes a tapered recess 48 that is configured
to receive a first engagement feature 57 having a tapered
member 58 extending outwardly from beam 50 (FIG. 3). As
shown in FIGS. 6 and 7, beams 50 may extend substantially
vertically, utilizing gravitational forces to maintain engage-
ment between corresponding engagement features 52, 54, as
well as between engagement features 47, 57. In an alternate
embodiment in which engagement features 47, 54 of junction
device 16 may be configured similarly to engagement feature
18, each engagement feature of junction device 16 can have a
corresponding or mating engagement feature forming an
assembled joint that be rigidly engaged together.

As shown collectively in FIGS. 2, 5,9A, 9B, 10 and 11, the
engagement features 14, 18 between respective beam 12 and
junction device 16 for assembling/disassembling a portable
structure 60 (FIG. 5) is now discussed. As shown in FIG. 2,
beam 12 includes opposed first engagement features 14. First
engagement features 14 are configured to receive second
engagement features 18 of junction device 16. More specifi-
cally, as further shown collectively in FIGS. 9A, 9B, and 11,
first engagement features 14 include a pair of first engage-
ment feature portions 19, such as hooks that are configured to
receive corresponding pins 28, 30 of second engagement
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features 18 of junction device 16. First engagement feature
portions 19 include corresponding tapered portions 21 that
more easily permit alignment and engagement with corre-
sponding pins 28, 30 of second engagement features 18. In
one embodiment, first engagement feature portions 19 of first
engagement features 14 of beam 12 and corresponding pins
28, 30 of second engagement features 18 of junction device
16 are sized and arranged to permit selectable engagement
between aligned first engagement features 14 and second
engagement features 18 by minimally raising and guiding
only one end of beam 12, the other end of the beam 12
remaining in contact with the ground or assembly area.

Stated another way, as generally shown in FIG. 17 which
generally depicts assembly of a plurality of corresponding
beams 12 and junction devices 16 on a substantially level
assembly area 99 as part of constructing a portable structure,
once corresponding first and second engagement features 14,
18 are brought into alignment, such as by urging junction
device 16 into guided rotational movement of caster assem-
blies 32 over assembly area 99, only the one end of beam 12
must be minimally raised and guided to achieve engagement
between the corresponding beam 12 and junction device 16.
Uponachieving engagement between respective first and sec-
ond engagement features 14, 18, as shown in FIGS. 9A and
9B, articulating linkage 70 is manually actuated from a dis-
engaged position 62 to an engaged position 64. Upon articu-
lating linkage 70 achieving engaged position 64 (FIG. 9B),
engagement feature portion 78 of articulating linkage 70 rig-
idly engages pin 30, thereby rigidly engaging first engage-
ment feature 14 of beam 12 to second engagement feature 18
of junction device 16. The resulting rigid engagement
between first engagement feature 14 of beam 12 to second
engagement feature 18 of junction device 16 defines a multi-
point connection, with first and second engagement features
14, 18 and manually actuatable articulating linkage 70 being
self-contained.

The terms manually actuated, manually actuatable and the
like are intended to refer to the physical capabilities of an
individual normally tasked with assembly and/or disassem-
bly of a portable structure of the present disclosure, including
the beams and junction devices such as previously discussed.
That is, this individual, sometimes referred to as a “roadie”,
would easily be able to, at the least, routinely apply sufficient
force without the aid of tools to actuate the articulating link-
age between engaged and disengaged positions, which articu-
lating linkage achieving rigid engagement between corre-
sponding engagement features of beams and junction
devices.

The term self-contained is intended to mean that the
engagement features associated with assembly and/or disas-
sembly of a portable structure of the present disclosure,
including the articulating linkage utilized to rigidly secure or
engage corresponding engagement features to each other, are
complete in and of themselves or otherwise wholly or all
inclusive, i.e., not requiring additional components or parts.

The term multi-point connection is intended to refer to the
resulting rigidly engaged joint between assembled engage-
ment features. Each of the engagement features includes at
least two engagement feature portions that mutually engage
each other. That is, each multi-point connection between
corresponding engagement features between a beam and a
junction device includes at least two sets of an individual
engagement portion of an engagement feature of a beam
engaging a corresponding individual engagement portion of a
corresponding engagement feature of a junction device.

The term rigidly engaged is intended to refer to an
assembled joint or connection between corresponding
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engagement features of a beam and a junction device. The
engagement features are secured in an assembled condition
by articulating linkage capturing at least one engagement
feature portion of an engagement feature, preventing disas-
sembly of the corresponding engagement features from each
other. The resulting assembled joint or connection does not
permit movement of the beam relative to the junction device.

As shown collectively in FIGS. 1A, 6 and 7, as a result of
corresponding engagement features between beams 12, 50
and junction device 16, beams 12, 50 extend substantially
orthogonally relative to each other, with beams 50 extending
substantially vertically. It is to be understood that the present
disclosure includes portable structures forming three-dimen-
sional rectangular, and in other embodiments also include
portable structures forming one or more free-standing or
interconnected three-dimensional cubes. In other embodi-
ments, the corresponding engagement features between
beams 12, 50 and junction device 16 may be configured such
that beams 12, 50 extend non-orthogonally relative to each
other, and/or with beams 50 extending non-vertically. In one
embodiment, junction device 16 may be constructed such that
all second engagement features are the same. In another
embodiment, all second engagement feature portions are
pins, while in yet another embodiment all second engagement
feature portions are hooks. In a further embodiment, at least
one second engagement feature includes a second engage-
ment feature portion that is different from another second
engagement feature portion, such as a pin and a hook. It is to
be understood that the engagement features can include other
engagement arrangements other than pins and/or hooks, such
as protrusions that slidably engage corresponding slots.

However, as shown in FIG. 6, for example, junction device
16 may be utilized to form different structural joint configu-
rations. FIG. 6 shows a junction device 16 having a pair of
second engagement features 18 for connecting with or engag-
ing first engagement features 14 of a pair of beams 12. Fur-
ther, junction device 16 includes an additional second
engagement feature 54 associated with an inner frame portion
44 that is secured to outer frame portion 22. Second engage-
ment feature 54 connects with or engages first engagement
feature 52 of beam 50. The engagements between corre-
sponding engagement features of junction device 16 with the
engagement features of the pair of beams 12 and beam 50
collectively define a corner joint.

As aresult, a junction device 16 usable only for similarly
configured corner joints would only require interlocking
frame members 23 having two adjacent pairs of parallel tabs
26 (not four pairs of parallel tabs 26 as shown in FIG. 6). One
of ordinary skill in the art would understand that an alternate
construction of junction device 16 similar to that described
above could be used to form a “T” structural joint configura-
tion. To form an exemplary “T” joint, beams 12 may be
positioned in axial alignment relative to one another, versus
being transversely arranged relative to one another as shown
in FIG. 6. A junction device 16 usable only for similarly
configured “T” joints would only require interlocking frame
members 23 having two opposed pairs of parallel tabs 26 (not
four pairs of parallel tabs 26 as shown in FIG. 6).

As shown collectively in FIGS. 2, 9A, 9B, and 10-14,
articulating linkage 70 which achieves a fail-safe rigid
engagement or connection or joint between engagement fea-
tures 14, 18 securing beams 12 and junction devices 16
together is now discussed. As further collectively shown in
FIGS. 2, 9A, 9B, and 10-14, articulating linkage 70 is posi-
tioned between opposed plates 66 defining first engagement
feature 14 of beam 12. Articulating linkage 70 includes a
crank 74 pivotably connected about an axis 76 formed in a



US 8,789,335 B2

7

block 68 positioned between opposed plates 66. A handle 72
is positioned at one end of crank 74 and a pair of fasteners 82,
such as eye bolts, is pivotably connected about an axis 84
formed near an opposed end 92 of crank 74.

Fasteners 82 extend from axis 84 through a substantially
cylindrical member 86 having a rotational axis 94. Fasteners
82 extend through respective springs 90 positioned between
axis 84 and substantially cylindrical member 86, one end of
springs 90 opposite axis 84 abutting a substantially flat bear-
ing surface 88 formed in substantially cylindrical member 86.
A nut 83 is sufficiently threadedly engaged onto each of
fasteners 82 for subjecting spring 90 to a predetermined com-
pressive force or pre-load. Each of opposed ends of substan-
tially cylindrical member 86 pivotably engage engagement
feature portion 78 about rotational axis 94. Each of engage-
ment feature portions 78 rotate about an axis 80 operatively
connected to respective opposed plates 66. FIGS. 11-13 show
articulating linkage 70 in a disengaged position 62, in which
handle 72 extends above block 68 such that pin 30 of second
engagement feature 18 can be brought into engagement or
disengaged from first engagement feature portion 19 of first
engagement feature 14. In one embodiment, in disengaged
position 62, crank 74 abuts an end of beam 12, thereby lim-
iting the amount of rotational movement about axis 76 and the
extent handle 72 angularly extends above block 68.

Collectively, FIGS. 8 and 14 show articulating linkage 70
located in an engaged position 64. That is, crank 74 is rotated
about axis 76 in a rotational movement direction 85 from
disengaged position 62 toward block 68. As further shown in
FIG. 8, when articulating linkage 70 is located in engaged
position 64, the outside surface of handle 72 is substantially
parallel or flush with the outside surface of block 68. In one
embodiment, as shown in FIG. 8, aweb 87 formed in block 68
abuts crank 74, thereby preventing further rotation of crank
74 in rotational movement direction 85 toward beam 12. FIG.
14 shows the positions and orientations of crank 74, fasteners
82, substantially cylindrical member 86 and engagement fea-
ture portion 78, when articulating linkage 70 is located in
engaged position 64, as a result of the geometric interrela-
tionships previously discussed. As further shown in FIG. 14,
in engaged position 64, engagement feature portion 78 and
first engagement feature portion 19 define an overlap 65,
effectively capturing and maintaining pin 30 in a rigidly
engaged position therebetween.

As further shown in FIG. 14, articulating linkage 70
includes a fail-safe locking feature that prevents disengage-
ment between engagement feature portion 78 and first
engagement feature portion 19 while the articulating linkage
70 is located in engaged position 64. Articulating linkage 70
includes an over-center latching feature in which upon articu-
lating linkage 70 being placed in engaged position 64, spring
90 is compressed, applying a retention force 89 along line-
of-force 91 that attempts to urge crank 74 in rotational move-
ment direction 85, which rotational movement direction 85
being prevented as a result of abutting contact between web
87 of block 68 and crank 74. Moreover, due to the geometry
of crank 74, and more specifically of the extended length and
orientation of crank 74, terminating in end 92, a force gener-
ated through pin 30 against engagement feature portion 78
resulting in rotational movement direction 93 about axis 80
would be prevented prior to inadvertent disengagement of pin
30 from between first engagement feature portion 19 and
engagement feature portion 78. That is, as configured and
shown in FIG. 14, only a small amount of rotational move-
ment of engagement feature portion 78 in rotational move-
ment direction 93 about axis 80 could occur before end 92 of
crank 74 would abut bearing surface 88, preventing further
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movement in rotational movement direction 93. This novel
fail-safe construction has been tested under loading condi-
tions resulting in structural failure. Such test results con-
firmed that structural failure would not occur at the engage-
ment features. That is, the structural joints established
between corresponding engagement features are more robust
than the surrounding structure, and thus structural failure
would occur at locations other than the structural joints cor-
responding to the engagement features.

It is to be understood that while the articulating linkage is
shown as being operatively connected or otherwise associ-
ated with engagement features of the beam, one having ordi-
nary skill in the art would realize that the articulating linkage
could alternately be operatively connected or otherwise asso-
ciated with engagement features of the junction device.

FIGS. 15-30 relate to assembly/disassembly of a portable
structure constructed primarily of components in a manner
previously discussed. For example, FIG. 15 shows the provi-
sion of carts 100, 102, 104, and 106 each cart respectively
containing a plurality of junction devices 16, beams 12,
beams 50 and decking members or decking 96 in preparation
of'assembly of a portable structure. As shownin FIG. 16, once
the plurality of component-laden carts 100, 102, 104, and 106
have been provided, a plurality of junction devices 16 and
beams 12 are removed from respective carts 100, 102 and
arranged in assembly area 99, such as a substantially smooth
and level region conducive to assembly/disassembly of the
components.

As shown in FIG. 17, once a plurality of junction devices
16 and beams 12 are arranged in assembly area 99, corre-
sponding first and second engagement features 14, 18 of
respective beams 12 and junction devices 16 are directed
toward each other (which includes bringing respective beams
12 and junction devices 16 into mutual alignment), and then
brought into mutual engagement with each other to form a
first tier 98 of the portable structure. As shown, one or more
individuals may be utilized to perform these tasks. As further
shown in FIG. 18, first tier 98 may include a layer of decking
96, the combined first tier 98 and layer of decking 96 being
designated as a first tier 108. As shown in FIG. 19, at least one
corner fitting 110 engages a tapered member 46 of second
engagement feature 54 of junction device 16. As shown in
FIG. 18, decking 96 includes four corner fittings 110 to be
engaged with corresponding tapered members 46 to secure
decking 96 to first tier 108. As shown in FIG. 23, it is to be
understood that corner fitting 110 is sized and configured
such that collective engagement between first engagement
feature 52 of beam 50 and second engagement feature 54 of
junction device 16 is not affected. Stated another way, irre-
spective of whether decking 96 is utilized or not, collective
engagement between first engagement feature 52 of beam 50
and second engagement feature 54 of junction device 16 is not
affected.

As shown in FIG. 20, a second tier 112 is assembled in
addition to first tier 108, and tiers 108, 112 positioned adja-
cent to each other. As further shown in FIGS. 20 and 21, sets
of'cables 114 each having a suitable fitting 116 are secured to
corresponding lugs 38 that are connected to junction device
16. Cables 114 extend to lifting devices such as winches (not
shown) for raising second tier 112. The number of cables 114
utilized to raise a tier may typically be sufficient to provide
lifting at each junction device positioned at a corner of the tier,
such as four, but additional lifting cables 114 may be utilized
for attaching to additional junction devices used to construct
the tier.

As shown collectively in FIGS. 22 and 23, a plurality of
beams 50 are removed from cart 104, corresponding to the
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number of supports required between raised first tier 108
relative to second tier 112. Once first tier 108 has been raised
by cables 114 above second tier 112 and vertically aligned
over second tier 112, a plurality of positioned beams 118 (of
beams 50) are installed or positioned between tiers 112, 118.
The plurality of positioned beams 118 are installed by direct-
ing first engagement features 52 of beams 50 into engagement
with corresponding second engagement features 54 of junc-
tion devices 16 of second tier 112. In one embodiment, the
extent of engagement between first engagement features 52 of
beams 50 of the plurality of positioned beams 118 with cor-
responding second engagement features 54 of junction
devices 16 is sufficient such that the beams are maintained in
a substantially vertical orientation, i.e., not requiring supple-
mental lateral support, such that first tier 108 may be lowered
into engagement with the plurality of positioned beams 118.
That is, first engagement features 57 of beams 50 of the
plurality of positioned beams 118 are brought into engage-
ment with second engagement features of corresponding
junction devices 16 of first tier 108.

It is to be understood that the order of a number of steps
may be performed in a different order than that described. For
example, the plurality of positioned beams 118 may be
installed in second tier 112 prior to raising first tier 108.

Upon first tier 108 being lowered into engagement with the
plurality of positioned beams 118 (FIG. 23), as shown in
FIGS. 24 and 25, the plurality of positioned beams 118 being
re-identified as a plurality of engaged beams 120, the result-
ing compilation of first tier 108, second tier 112 and plurality
of'engaged beams 120 is re-identified as a multiple tier assem-
bly 126. As further shown in FIG. 25, multiple tier assembly
126 includes a set of adjustable cables 122, with each adjust-
able cable 122 including appropriate fittings 116 secured at
opposite ends of adjustable cable 122, and further including
an adjustment device 124 such as a turnbuckle to provide
length adjustment to adjustable cable 122. As further shown
in FIG. 25, adjustable cables 122 are secured to correspond-
ing junction devices 16, such as between a lug 38 of one
junction device 16 and an aperture 40 formed in the other
vertically positioned junction device 16. Typically, an adjust-
able cable 122 would be provided to correspond to each
lifting cable 114. Adjustable cables 122 ensures multiple tier
assembly 126 remains intact, i.e., tiers and interconnecting
beams do not inadvertently become disengaged, and addi-
tionally permitting multiple tier assembly 126 to be collec-
tively raised by lifting cables 114, for reasons including addi-
tional assembly or for collectively moving multiple tier
assembly 126 to a different location, if desired.

It is to be understood that the term cable, such as relating to
cable 114 and/or cable 122, is not merely limited to load
carrying capabilities, but may also include electronic signal
carrying capabilities and other capabilities as disclosed in
Applicant’s U.S. patent application Ser. No. 13/476,469 titled
SUSPENDED FLYING RIG SYSTEM, which is incorpo-
rated by reference in its entirety.

Upon completion of construction of multiple tier assembly
126, as shown in FIG. 26, multiple tier assembly 126 is raised
above and positioned over a third tier 130 such as by winches
128 selectably deploying lifting cables 114. Once multiple
tier assembly 126 has been raised by cables 114 above third
tier 130 and vertically aligned over third tier 130, a plurality
of positioned beams 118 (of beams 50) are installed or posi-
tioned between third tier 130 and second tier 112 of multiple
tier assembly 126. The plurality of positioned beams 118 are
installed by directing first engagement features 52 of beams
50 into engagement with corresponding second engagement
features 54 of junction devices 16.

20

25

30

35

40

45

50

55

60

65

10

Upon second tier 112 of multiple tier assembly 126 being
lowered into engagement with the plurality of positioned
beams 118 (FIG. 26), as shown in FIGS. 27 and 28, the
plurality of positioned beams 118 being re-identified as a
plurality of engaged beams 120, the resulting compilation of
multiple tier assembly 126, third tier 130 and plurality of
engaged beams 120 is re-identified as a multiple tier assembly
132. As further shown in FIG. 28, multiple tier assembly 132
includes a set of adjustable cables 122 as previously dis-
cussed.

It is to be understood that disassembly of multiple tier
assembly 132 may be achieved by a reversal of the steps
previously discussed and utilized to assemble multiple tier
assembly 132.

As shown in FIG. 29, steps previously discussed above will
be employed for assembling a multiple tier assembly 139.
That is, a plurality of beams 12, beams 50, junction devices 16
and decking 96 is provided and assembled together in a man-
ner as previously discussed to produce a first tier 134. In a
similar manner, a second tier 136 is assembled. Once first and
second tiers 134, 136 are assembled, first tier 134 is raised and
positioned vertically (by a sufficient number of lifting cables
114 and winches 128) over second tier 136. A plurality of
positioned and engaged beams 121 (beams 50) are inserted
between and subsequently engaged with corresponding
engagement features of first tier 134 and second tier 136 and
secured with adjustable cables 122, forming a multiple tier
assembly 138. A third tier 137 that includes three separate,
smaller tiers 137A, 137B, and 137C is then assembled.

As further shown in FIG. 29, once third tier 137 is
assembled, multiple tier assembly 138 is raised and posi-
tioned vertically (by a sufficient number of lifting cables 114
and winches 128) over third tier 137. A plurality of positioned
and engaged beams 121 (beams 50) are inserted between and
subsequently engaged with corresponding engagement fea-
tures of third tier 137 and second tier 136 and secured with
adjustable cables 122, forming multiple tier assembly 139.

As shown in FIG. 30, steps previously discussed above will
be employed for assembling a more involved multiple tier
assembly 172. For sake of more easily understanding the
disclosure, decking 96 has been removed and will not be
further discussed. As previously discussed, a plurality of
beams 12, beams 50 and junction devices 16 is provided and
assembled together in a manner as previously discussed to
produce first tiers 140, 141. In a similar manner, second tiers
142, 143 are assembled. Once first and second tiers 140, 141,
142, 143 are assembled, first tiers 140, 141 are raised and
positioned vertically (by a sufficient number of lifting cables
114 and winches 128) over corresponding second tiers 142,
143. A plurality of positioned and engaged beams 144 (beams
50) are inserted between and subsequently engaged with cor-
responding engagement features of first tier 140 and second
tier 142 and secured with adjustable cables 122, forming a
multiple tier assembly 146. A plurality of positioned and
engaged beams 145 (beams 50) are inserted between and
subsequently engaged with corresponding engagement fea-
tures of first tier 141 and second tier 143 and secured with
adjustable cables 122, forming a multiple tier assembly 147.
A third tier 148 is assembled.

As further shown in FIG. 30, once third tier 148 is
assembled, multiple tier assembly 146 is raised and posi-
tioned vertically (by a sufficient number of lifting cables 114
and winches 128) over one end of third tier 148. Similarly,
multiple tier assembly 147 is raised and positioned vertically
(by a sufficient number of lifting cables 114 and winches 128)
over the opposed end of third tier 148. A plurality of posi-
tioned and engaged beams 150 (beams 50) are inserted
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between and subsequently engaged with corresponding
engagement features of one end of third tier 148 and multiple
tier assembly 146 and secured with adjustable cables 122,
forming a portion of multiple tier assembly 152. A plurality of
positioned and engaged beams 151 (beams 50) are inserted
between and subsequently engaged with corresponding
engagement features of the opposite end of third tier 148 and
multiple tier assembly 147 and secured with adjustable cables
122, forming the remaining portion of multiple tier assembly
152. Fourth tiers 154, 155 are assembled.

As further shown in FIG. 30, once fourth tiers 154, 155 are
assembled, multiple tier assembly 152 is raised and posi-
tioned vertically (by a sufficient number of lifting cables 114
and winches 128) over each of fourth tier 154 and fourth tier
155. A plurality of positioned and engaged beams 156 (beams
50) are inserted between and subsequently engaged with cor-
responding engagement features of one portion of fourth tier
154 and second tier 142 of multiple tier assembly 152 and
secured with adjustable cables 122. A plurality of positioned
and engaged beams 157 (beams 50) are inserted between and
subsequently engaged with corresponding engagement fea-
tures of the remaining portion of fourth tier 154 and one end
of third tier 148 of multiple tier assembly 152 and secured
with adjustable cables 122, collectively forming a portion of
multiple tier assembly 160.

As further shown in FIG. 30, a plurality of positioned and
engaged beams 158 (beams 50) are inserted between and
subsequently engaged with corresponding engagement fea-
tures of a portion of fourth tier 155 and second tier 143 of
multiple tier assembly 147 and secured with adjustable cables
122. A plurality of positioned and engaged beams 159 (beams
50) are inserted between and subsequently engaged with cor-
responding engagement features of the remaining portion of
fourth tier 155 and the opposite end of third tier 148 of
multiple tier assembly 152 and secured with adjustable cables
122, collectively forming the remaining portion of multiple
tier assembly 160. Fifth tiers 162, 164, 166, 168 are
assembled.

As further shown in FIG. 30, once fifth tiers 162, 164, 166,
168 are assembled, multiple tier assembly 160 is raised and
positioned vertically (by a sufficient number of lifting cables
114 and winches 128) over each of fifth tier 162, fifth tier 164,
fifth tier 166, and fifth tier 168. A plurality of positioned and
engaged beams 170 (beams 50) are inserted between and
subsequently engaged with corresponding engagement fea-
tures of each of fifth tier 162 and fifth tier 164, and fourth tier
154 of multipletier assembly 160 and secured with adjustable
cables 122, forming a portion of multiple tier assembly 172.
A plurality of positioned and engaged beams 171 (beams 50)
are inserted between and subsequently engaged with corre-
sponding engagement features of each of fifth tier 166 and
fifth tier 168, and fourth tier 155 of multiple tier assembly 160
and secured with adjustable cables 122, forming the remain-
ing portion of multiple tier assembly 172.

It is to be understood that disassembly of multiple tier
assembly 172 may be achieved by a reversal of the steps
previously discussed and utilized to assemble multiple tier
assembly 172.

In summary, a platform structure or multiple tier assembly
is provided by assembly of the uppermost tier(s), assembling
the next-to-uppermost tier(s), raising and positioning the
uppermost tier(s) over the next-to-uppermost tier(s), inserting
and engaging beams between the uppermost tier(s) and the
next-to-uppermost tier(s) (engagement of the beams achieved
by lowering the uppermost tier(s) onto the inserted beams
extending upwardly from the next-to-uppermost tier(s)), and
securing adjustable cables between the uppermost tier(s) and
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the next-to-uppermost tier(s) to form an uppermost multiple
tier assembly. The steps are then repeated for adding tiers to
the uppermost multiple tier assembly, and the order of steps
reversed to disassemble the uppermost multiple tier assem-
bly.

By implying the assembly/disassembly steps of the disclo-
sure, laborers of a portable structure do all of their assembly/
disassembly work on the ground. That is, since even a mul-
tiple tier assembly is assembled from “top-down” and
alternately disassembled from “bottom up”, the laborers are
not required to climb onto tiers that are suspended or sup-
ported by another tier, thereby significantly enhancing safety
associated with such tasks.

It is to be understood that the term tiers refers generally to
tiers that are at the same elevation, assuming the beams used
to set the vertical height of the tiers are of the same length.
Otherwise, tiers can normally be distinguished from each
other (or combined or otherwise grouped with each other) by
the number of levels of vertically oriented beams used to
support the tier, such as identified in FIG. 30, although other
arrangements or constructions may be used.

While the disclosure has been described with reference to
apreferred embodiment, it will be understood by those skilled
in the art that various changes may be made and equivalents
may be substituted for elements thereof without departing
from the scope of the disclosure. In addition, many modifi-
cations may be made to adapt a particular situation or material
to the teachings of the disclosure without departing from the
essential scope thereof. Therefore, it is intended that the dis-
closure not be limited to the particular embodiment disclosed
as the best mode contemplated for carrying out this disclo-
sure, but that the disclosure will include all embodiments
falling within the scope of the appended claims.

What is claimed is:

1. A portable structure comprising

aplurality of beams having a first engagement feature; and

aplurality of junction devices having a second engagement

feature;

the first engagement features and corresponding second

engagement features being rigidly engagable, the rigidly
engaged engagement features defining a multi-point
connection therebetween;
wherein each multi-point connection includes at least two
sets of an individual engagement portion of the first
engagement feature of the beam engaging a correspond-
ing individual engagement portion of a corresponding
second engagement feature of the junction device;

wherein the engagement features being manually actuat-
able and self-contained;

wherein articulating linkage being actuatable to achieve

rigid engagement between the first engagement feature
and the corresponding second engagement feature.

2. The structure of claim 1, wherein when engaged with
one another, at least a portion of at least one of the engage-
ment features between a beam of the plurality of beams and a
corresponding junction device of the plurality of junction
devices is actuatable between an engaged position and a
disengaged position.

3. The structure of claim 2, wherein the portion of the at
least one of the engagement features achieves a fail-safe
engagement when in the engaged position.

4. The structure of claim 1, wherein the junction devices
have interlocking frame members.

5. The structure of claim 4, wherein the interlocking frame
members are substantially orthogonally positioned.

6. The structure of claim 5, wherein the interlocking frame
members define a tick-tack-toe profile.
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7. The structure of claim 4, wherein at least two interlock-
ing frame members are substantially identical.

8. The structure of claim 1, wherein one of the engagement
features includes a pair of pins.

9. The structure of claim 8, wherein the pins of the pair of
pins are parallel to each other.

10. The structure of claim 8, wherein the pins of the pair of
pins are offset from each other relative to a facing wall of the
junction device.

11. The structure of claim 1, wherein the beams extend
substantially orthogonally relative to one another.

12. The structure of claim 1, wherein the junction devices
have a third engagement feature for engaging substantially
vertically oriented beams.

13. The structure of claim 12, wherein the third engage-
ment feature is configured to secure decking thereto.

14. A method for providing a portable structure, compris-
ing

providing a plurality of beams having a first engagement

feature;

providing a plurality of junction devices having a second

engagement feature, the first engagement features and
corresponding second engagement features being rig-
idly engagable and self-contained;

directing a first engagement feature of a beam of the plu-

rality of beams and a corresponding second engagement

feature of a junction device of the plurality of junction

devices into engagement therebetween; and

manually rigidly engaging the corresponding first and
second engagement features to form multi-point con-
nections therebetween, wherein each multi-point con-
nection includes at least two sets of an individual
engagement portion of the first engagement feature of
the beam engaging a corresponding individual
engagement portion of a corresponding second
engagement feature of the junction device, wherein
articulating linkage being actuatable to achieve rigid
engagement between the first engagement feature and
the corresponding second engagement feature.

15. The method of claim 14, comprising

repeatedly directing corresponding first and second

engagement features into engagement and manually rig-
idly engaging the corresponding first and second
engagement features of respective beams and junction
devices to form a first tier;

repeatedly directing corresponding first and second

engagement features into engagement and manually rig-
idly engaging the corresponding first and second
engagement features of respective beams and junction
devices to form a second tier;

raising the first tier above the second tier;

positioning a plurality of beams between the first tier and

the second tier, engagement features of the plurality of
beams and corresponding junction devices of the second
tier being engaged; and

lowering the first tier, the engagement features of beams of

the plurality of beams positioned between the first tier
and the second tier and further positioned opposite the
second tier being engaged with corresponding engage-
ment features of junction devices of the first tier.

16. The method of claim 15, comprising providing a plu-
rality of decking for securing to the tiers.
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17. The method of claim 15, comprising securing adjust-
able cables to junction devices that are substantially vertically
positioned relative to each other, the collective first tier and
second tier defining a multiple tier assembly.
18. The method of claim 17, comprising
repeatedly directing corresponding first and second
engagement features into engagement and manually rig-
idly engaging the corresponding first and second
engagement features of respective beams and junction
devices to form a third tier;
raising the multiple tier assembly above the third tier;
positioning a plurality of beams between the third tier and
the second tier of the multiple tier assembly, engagement
features of the plurality of beams and corresponding
junction devices of the third tier being engaged; and

lowering the multiple tier assembly, the engagement fea-
tures of beams of the plurality of beams positioned
between the third tier and the second tier of the multiple
tier assembly and further positioned opposite the third
tier being engaged with corresponding engagement fea-
tures of junction devices of the second tier of the mul-
tiple tier assembly.
19. The method of claim 18, further comprising
raising the first tier and the second tier of the multiple tier
assembly, the engagement features of beams of the plu-
rality of beams positioned between the third tier and the
second tier of the multiple tier assembly and further
positioned opposite the third tier being disengaged from
corresponding engagement features of junction devices
of the second tier of the multiple tier assembly;

removing the plurality of beams positioned between the
third tier and the second tier of the multiple tier assem-
bly;

lowering the multiple tier assembly adjacent the third tier;

disassembling the third tier;

removing adjustable cables from the multiple tier assembly

comprising the first tier, the second tier and the plurality
of beams positioned between the first tier and the second
tier of the multiple tier assembly;

raising the first tier, the engagement features of beams of

the plurality of beams positioned between the second
tier and the first tier and further positioned opposite the
second tier of the multiple tier assembly being disen-
gaged from corresponding engagement features of junc-
tion devices of the first tier;

removing the plurality of beams positioned between the

firsttier and the second tier of the multiple tier assembly;
lowering the first tier adjacent the second tier;
disassembling the first tier; and

disassembling the second tier.

20. The method of claim 15, further comprising

raising the first tier, the engagement features of beams of

the plurality of beams positioned between the second
tier and the first tier consists/and further positioned
opposite the second tier of the multiple tier assembly
being disengaged from corresponding engagement fea-
tures of junction devices of the first tier;

removing the plurality of beams positioned between the

firsttier and the second tier of the multiple tier assembly;
lowering the first tier adjacent the second tier;
disassembling the first tier; and

disassembling the second tier.
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