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[57] ABSTRACT

A collapsable, articulated wall structure is formed from
pivotaily interconnected links. In an erected configura-
tion, the wall has a generally planar face which 1s suit-
able for hanging display posters. In a collapsed configu-
ration, the wall folds into a compact bundle of generally
parallel links. The wall is comprised of a plurality of
rectangular parallelpiped sections. Each section has a
first plurality of pivots in the four corners defining a
face of the section and a second plurality of pivots on
the other four corners of the section. The first plurality
of pivots 1s connected with the second plurality of piv-
ots by a plurality of side links which are pivotally inter-
connected in an X-shaped arrangement. Displaced
slightly inward from the face plane is a face pivot which
is connected to the first plurality of pivots by four face
links. The section 1s releasably locked in its erected
configuration by a locking link. The locking link is
pivotally connected at one end to one of the face links
and at its other end to one of the second plurality of
PIVOLS.

17 Claims, 9 Drawing Figures
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COLLAPSIBLE ARTICULATED WALL
STRUCTURE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

This application pertains to the art of collapsable,
articulated structures and more particularly, to the art
of collapsable, articulated structural sections and wall
units. The invention is particularly applicable to folding
wall panels for trade show displays and the like, and
will be described with particular reference thereto. It
will be appreciated, however, that the invention has
other applications such as portable desks, tables, racks,
partitions, and the like.

Collapsable, articulated structures generally consist
of a plurality of links, often in the form of lightweight,
hollow rods. The links are interconnected with pivot
joints, slip joints, other forms of moveable interconnec-
tions, and the like. The structures are commonly move-
able between an erected configuration and a collapsed
configuration. In the erected configuration, a relatively
- large structure is formed, such as tents, shelters, or the
like. In the collapsed configuration, a relatively com-
pact arrangement is formed for easy portage.

These structures in their erected configurations, often
employ arcuated, or domed, or other geometric ar-
rangements of the links to contribute to their strength
and stability. Others have suggested structures which
are a complex maze of interconnected pivots and links.
Examples of these prior art constructions are shown, by
way of example, in U.S. Pat. Nos. 3,968,808 and
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4,026,313. U.S. Pat. No. 3,968,808, for example, dis-

closes a domed shelter constructed from a series of
intermeshing pentagonal or hexagonal sections, each

section being composed of crossed pairs of pivotally 40

connected rods. U.S. Pat. No. 4,026,313 shows shelters
and other structures. One embodiment shows a panel
constructed from alternately disposed units shaped like
truncated wedges or pyramids. The units are built of
pivotally and slidingly interconnected rods.

A problem with prior art display panels has been the
inclusion of arcuate dimensions rather than an essen-
tially planar surface. The prior art panels were fre-
quently derived from scaled down, arched structures or
segments of arched or domed structures.

Another problem with the prior art structures has
been their complexity and incumbent high labor and
material costs. The prior art structures were commonly
composed of elaborate intertwining arrays of rods. To
the degree, that the structures were divisible into sec-
tions, the sections were generally intermeshing.

SUMMARY OF THE INVENTION

The present invention contemplates a new and im-
proved collapsable, articulated structure which over-
comes the above referred problems and others. It pro-
vides a structure which is simple, economical, and ide-
ally suited for producing essentially planar surfaces.

In accordance with the present invention, there is
provided a collapsed, articulated structural section
which is moveable between a collapsed configuration
and an erected configuration. In the erected configura-
tion there is a first plurality of pivots disposed in a regu-
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lar array substantially in a first plane. The first plurality
of the pivots is adapted to be moved substantially adja-
cent to each other when the structure is collapsed. A
second plurality of pivot means is disposed in a regular
array substantially in the second plane, the second plane
being substantially parallel to the first plane. The sec-
ond plurality of pivots 1s adapted to be moved substan-
tially adjacent to each other when the structure is col-
lapsed. A plurality of pivotally interconnected links
connects the first plurality of pivots with the second
plurality of pivots. Each of the interconnected links is
connected with one of the first plurality of pivots and
one of the second plurality of pivots. The plurality of
interconnected links is adapted to be moved into a gen-
erally parallel relationship when the structure is col-
lapsed. A face pivot is disposed generally in or adjacent
the first plane. A plurality of face links connects the face
pivot with some of the first plurality of pivots. The
plurality of face links is adapted to be moved to a gener-
ally parallel relationship with the pivotally intercon-
nected links when the structure is collapsed. At least
one locking assembly is pivotally connected with one of
the face links and is operatively connected, directly or
indirectly, with one of the second plurality of pivot
means for locking the structural section in the erected
configuration. The locking assembly includes a locking
link which is adapted to be moved to a generally paral-
lel relationship with the pivotally interconnected links
when the structure is collapsed.

In accordance with another aspect of the invention,
there is provided a collapsable, articulated wall-like
structure which has a substantially planar face. The
wall-like structure is constructed of a plurality of con-
nected structural sections. At least some of the struc-
tural sections are of the design described above.

In accordance with a more limited aspect of the in-
vention, each of the structural sections is a rectangular
parallelepiped. The rectangular, parallelepiped struc-
tural sections are interconnectable to form a substan-
tially planar wall section. Alternately, the rectangular
parallelepiped structural sections are adapted to be used
individually or in interconnected groups to form desks,
tables, and other structures.

A principal advantage of the invention is that it forms
a collapsable structure which has a substantially parallel

face.
Another advantage of the invention is that it is easily

erected and collapsed for rapid setup and disassembly.
Further, in the collapsed condition, this structure 1s

compact and readily portable.
Another advantage of the invention is its ease of

construction. It is composed of a repeating array sub-
stantially identical subsections which are easy to con-

struct.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be formed in certain parts and
arrangements of parts, a preferred embodiment of
which is described in detail in this specification and
illustrated in the accompanying drawings which form a

part hereof.
FIG. 1A is a perspective drawing of a rectangular

65 parallelepiped structural section in accordance with the

present invention; |
FIG. 1B is a front plan view of the structural section

of FIG. 1A;
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F1G. 1C is a side plan view of the structural section of
FIG. 1A;

FIG. 2A 1s a perspective diagrameter view of a wall
structure in accordance with the present invention;

FIG. 2B is a front plan view of the wall section of
FIG. 2A;

FIG. 2C is a side plan view of the wall structure of
FIG. 2A;

F1G. 3A is a top plane view of a hinge construction in
accordance with the present invention.

FIG. 3B is a side sectional view through section line
B—B of FIG. 3A; and

FIG. 4 is a perspective view of a collapsed configura-
tion of a structure in accordance with the present inven-
tion.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The drawings are for the purposes of illustrating a
preferred embodiment of the invention only and not for
purposes of limiting it. FIGS. 1A, B and C show a
collapsable, articulated rectangular parallelepiped
structural section. The rectangular parallelpiped has a
face side A and four sides B. The face A and one imagi-
nary edge of each side B lie generally in a first plane C.
The opposite edge of each side B lies in a second plane
D. Planes C and D are essentially parallel to each other.

The structure comprises a first plurality of pivot
means disposed in a regular square array substantially in
the first plane C. The first plurality of pivot means
comprises a first pivot means 10, a second pivot means
12, a third pivot means 14, and a fourth pivot means 16.
A second plurality of pivot means is disposed in a regu-
lar, square array substantially in the second plane D.
The second plurality of pivot means comprises fifth
pivot means 20, sixth pivot means 22, seventh pivot
means 24, and eighth pivot means 26. Taken together,
the first and second plurality of pivot means defines the
eight corners of the rectangular, parallelepiped. That 1s,
first pivot means 10, second pivot means 12, sixth pivot
means 22 and fifth pivot means 20, form a first rectangu-
lar. Third pivot means 14, fourth pivot means 16, eighth
pivot means 26 and seventh pivot means 24 form a sec-
ond rectangle which is equal in size and parallel to the
first rectangle. Similarly, second pivot means 12, third
pivot means 14, seventh pivot means 24, and sixth pivot
means 22; and fourth pivot means 16, first pivot means
10, fifth pivot means 20 and eighth pivot means 26 form
third and fourth rectangles, respectively. The third and
fourth rectangles are substantially the same size and are
parallel to each other.

Connecting the first and second plurality of pivot
means are a plurality of pivotally interconnected side
links. The plurality of interconnected side links includes
side links 40 and 42 which connect first pivot means 10
with sixth pivot means 22 and fifth pivot means 20 with
second pivot means 12, respectively. A side link 44 and
a side link 46 connect second pivot means 12 with sev-
enth pivot means 24 and third pivot means 14 with sixth
pivot means 22, respectively. A side link 50 and a side
link 52 connect third pivot means 14 with eighth pivot
means 26 and fourth pivot means 16 with seventh pivot
means 24, respectively. A side link 54 and a side link 56
connect first pivot means 10 with eighth pivot means 26
and fourth pivot means 16 with the fifth pivot means 20,
respectively. Side links 40, 42, 44, 46 50, 52, 54 and 56 in
the preferred embodiment, are sections of tubular alu-
minum tubing, but may be made of other materials.
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Side link 40 and side link 42 are interconnected in a
generally X-shaped configuration with a pivot 60. Side
link 44 and side link 46 are interconnected in a generally
X-shaped configuration with a pivot 62. Side link 50 and
side link 52 are interconnected in a generally X-shaped
configuration with a pivot 64. Side link 54 and side link
56 are interconnected in a generally X-shaped configu-
ration with a pivot 66. Pivots 60, 62, 64 and 66 need only
allow rotation between the side links which they con-
nect within a single side plane. Accordingly, a simple
pivot pin such as a rivet through both the joined links
perpendicular thereto is adequate for this purpose.

A face pivot means 70 is located generally in plane C.
In the preferred embodiment, face pivot 70 is located in
a plane E which is parallel to but recessed slightly
towards the interior of the rectangular parallelpiped
from plane C. Recessing face pivot 70 has been found to
reduce the force required to collapse the structure. Face

" pivot means 70 is interconnected with first pivot means
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10 by a face link 72, with a second pivot means 12 by a
face link 74 with a third pivot means 14 by a face link 76
and with fourth pivot means 16 by a face link 78.
With reference to FIG. 4, when the structural section
is collapsed, the first pivot means 10, second pivot
means 12, third pivot means 14, and fourth pivot means
16 draw together, becoming generally adjacent to each
other in the collapsed configuration. Similarly, the fifth
pivot means 20, sixth pivot means 22, seventh pivot
means 24 and eighth pivot means 26 draw together and

become generally adjacent to each other in the col-
lapsed configuration. Further, as the structure is col-

lapsed, the first plurality of pivot means 10, 12, 14, and
16 move away from the second plurality of pivot means
20, 22, 24, and 26. Conversely, it will be seen that as the
structural section is moved from the collapsed position
to the erected position the first plurality of pivot means
10, 12, 14 and 16 are drawn toward the second plurality
of pivot means 20, 22, 24 and 26, respectively, and the
face pivot means 70 is be drawn toward first plane C.
The length of face links 72, 74, 76 and 78 determines
how large the square defined by first pivot means 10,
second pivot means 12, third pivot means 14 and fourth
pivot means 16 may expand. This, in turn, determines
how close the first plurality of pivot means may ap-
proach the second plurality of pivot means. That is, the
depth of the rectangular parallelepiped between first
and fifth pivot means 10 and 20, for example, reaches a
minimum when face pivot means 70 enters plane C. The
length of face pivot means 72, 74 76 and 78 are selected
relative to the lengths of the side links to determine the
depth of the rectangular parallelepiped in the erected
configuration.

It will be appreciated that once the rectangular paral-
lelepiped is positioned in its erected configuration, it
may collapse to the collapsed configuration under its
own weight. Accordingly, a releasable locking means is
provided to lock the structural section into its erected
configuration when the locking means is engaged. This
releasable locking means may take many forms. For
example, the locking means may comprise a rod from
the first pivot means 10 passing slidingly through the
second pivot means 20. The rod may include a releas-
able mechanism which is engageable to lock pivot
means 20 from sliding along the rod. In this manner, the
releasable locking means could interact with the face
links and the side links to hold the structure in the
erected configuration. That is, face links 72, 74, 76 and
78 when in a planar arrangement could limit first pivot
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means 10 and fifth pivot means 20 from moving closer
together while the releasable locking mechanism on the
rod engages to limit the first pivot means 10 and fifth
pivot means 20 from moving further apart.

In the preferred embodiment, the locking means com-
prises one or more locking links pivotally connected
with the face links and operatively connected one of the
second plurality of pivot means. FIGS. 1 A, B, and C,
shows a first locking link 80 pivotally connected to face
link 72 operatively connected with and fifth pivot
means 20, a second locking link 82 pivotally connected
to face link 74 and operatively connected sixth pivot

means 22, a third locking link 84 pivotally connected to
face link 76 and operatively connected seventh pivot
means 24, and a fourth locking link 86 pivotally con-
nected to face link 78 and operatively connected with
eighth pivot means 26. The locking links may be di-
rectly or indirectly connected with one of the second
plurality of pivot means. In the embodiment of FIGS.
1A, B, and C locking links 80, 82, and 86 are directly
connected with the fifth, sixth, and eighth pivot means
respectively. Locking link 84, on the other hand, is
indirectly connected with seventh pivot means 24 by
being pivotally connected with side link 88, which in
turn is pivotally connected with the seventh pivot
means. |
- Locking link 80 will be described in detail although it

will be appreciated that the description applies to lock-
ing links 82, B4 and 86 as well. It should be noted that
less than four locking links are necessary. Locking link
80 is connected to face link 72 by a pivot 90. The loca-
tion of pivot 90 and the length of locking length 80 are
chosen so that an angle 92 between face link 72 and
locking link 80 is slightly acute. When the structural
section 18 in the collapsed configuration, FIG. 4, locking
link 80 and face link 72 are generally parallel to each
other. In the collapsed configuration, angle 92 is obtuse
and equal to nearly 180 degrees. As the section is
erected, face link 72 pivots about first pivot means 10
towards its erected position. This moves pivot 90 about
first pivot means 10 in a circular arc. Simultaneously,
locking link 80 moves pivot 90 in a circular arch about
fifth pivot means 20. However, the position of pivot 90
is also determined by the position of face pivot means 70
as it moves toward plane C, which in turn is controlled
by the geometry between the face and the side links.
Thus, the position of pivot 90 is controlled by three
geometric relationships which are not generally com-
patible. The length of locking link 80 and the position of
pivot 90 are chosen so that these three factors are in
equalibrium in at least two positions—the erected con-
figuration and the collapsed configuration. This renders
these two configurations stable. The length of locking
link 80 and the position of pivot 90 are also chosen so
that there is at least one configuration between the
erected and collapsed configurations which is unstable.
That is, there is an intermediate configuration that can
only be obtained if one of the three geometric con-
straints is violated. In the preferred embodiment, face
link 72 flexes, or resiliently yields in a spring-like man-
ner, allowing pivot 90 to move out of the above geomet-
ric constraints.

The position of pivot 90 on face link 72 can be chosen
in any one of several manners. The length of a segment
94 of the face link 72 between first pivot means 10 and
pivot 90 is determined by the placement of pivot 90.
The lengths of segment 94 and locking link 80 should be
chosen such that their sum is generally the same as the
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length of one of the side links. If the sum were shorter
the structure would be inhibited from folding fully to its
collapsed configuration. Another consideration in
choosing the location of pivot 90, is that the structure is
in equilibrium in both the erected and the collapsed
configurations. In the preferred embodiment, this in-
cludes choosing a position for pivot 90 in which angle
92 is just slightly acute. For some erected configura-
tions, the sum of the lengths of locking link 80 and
segment 94 or the angle of angle 92 may alternately be
chosen such that face link 72 is slightly flexed. This, in
some configurations, may retain the structure in a state
of light tension which may improve its rigidity.

In the preferred embodiment, face link 72 and locking
link 80 pass through a perpendicular relationship just
before reaching the erected position. The perpendicular
relationship marks the maximum defection of pivot 90
from the geometric constraints. The amount of force
required to move the structure through this perpendicu-
lar relationship is determined by the amount face link 72
is deflected, the elastic modulus of face link 72, the
number of locking links, the geometry of the structures,
ang the like. By adjusting these factors, the amount of
force required to erect or collapse the structure may be
selected. The force should be small enough for easy
erecting and collapsing, but large enough for stability in
the erected configuration under normal display loads
and the like. |

Alternately, other spring means than the resistency of
link 72 which resiliancy yield to accommodate the at-
tempted displacement of pivot 90 near the perpendicu-
lar relationship may be employed. For example, locking
link 80 can be longitudinally compressible, e.g. a helical
spring section can be incorporated as a section of lock-
ing link 80. The compressive strength of the helical
spring is a key parameter in determining the force re-
quired to erect and collapse the structure.

Similar considerations apply in selecting the dimen-
sions and relationships for the alternate embodiment in
which locking link 84 is indirectly connected with the
seventh pivot means 24. The sum of the length of seg-
ment of face link 78 between fourth pivot means 16 and
the pivotal connection with the locking link, the length
of locking link 86, and the length of a segment of side
link 88 between the seventh pivot means 24 and the
pivotal connection of locking link 84 and side link 88
should be approximately equal to the length of one of
the side links. This provides for stability in the collapsed
configuration. Locking link 86 should pass through a
perpendicular orientation relative to face link 78 as the
structure moves from the collapsed to the erected con-
figuration. Preferably, face link 78 resiliently yields as
the perpendicular relationship is reached such that the
resiliency of the face link acts as a spring to bias the
structure to the erected configuration.

It will be appreciated that every link shown in FIGS.
1A, B, and C is not essential to the operation of the
preferred embodiment. For example, the four locking
links may be reduced to three, two, or even one locking
link: the number of face links may be reduced to three
or even two opposed face links. Several of the side links

may also be removed.
It will be observed that the structural section de-

scribed in FIGS. 1A, B, and C define a rectangular

parallelepiped. The four pairs of crossed side links de-
fine four sidewalls and the face links define a face wall.
The side opposite the face wall is essentially open and
unobstructed. This allows the structural section used to
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implement various utilitarian functions. For example, a
flat sheet of material could be placed on side links 40
and 42 and the section used as a desk. The unobstructed
side opposite face A allows the interior of the rectangu-
lar parallelepiped head to serve as a knee hole for one
using the desk. Alternately, various objects may be
placed or stored in the interior of the parallelepiped.

FIGS. 2A, B and C illustrates a wall-like structure
which includes the structural section of FIGS. 1A, B
and C in its upper left hand corner. The wall-like struc-
ture illustrated in FIGS. 2A, B and C is composed of six
sections. It will be appreciated, however, that the num-
ber of sections may be increased or decreased from this
number. Further, all the sections within the wall need
not be of the same construction. For example, in a sec-
tion 100 in FIG. 2A, the locking links, the face links,
and face pivot 70 are eliminated. It will further be ap-
preciated that some of the sections may have other links
deleted or additional links inserted.

The wall structure of FIGS. 2A, B and C has a first
plurality of pivot means 10, 12, 14, 16, 110, 112, 114,
116, 118, 120, 122 and 124 which is disposed in a first
substantially rectangular array in the first plane C. The
wall structure has a second plurality of pivot means 20,
22, 24, 26, 130, 132, 134, 136, 138, 140, 142, and 144
which is disposed in a second substantially rectangular
array on the second plane D. In the preferred embod:-
ment, the rectangular arrays are square arrays of equal
size arranged directly opposite each other. The first
plurality of pivot means is connected with the second
plurality of pivot means with a plurality of pivotally
interconnected pairs of side links 40, 42, 44, 46, 50, 52,
54, 56, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168,
170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192,
194, 196, 198, and 200. Further, the wall includes a
plurality of face pivot means 70, 210, 212, 214, and 216,
which is disposed in a third substantially planar array.
In the preferred embodiment, the third planar array is
again generally a square array of the same dimensions as

the square array of the first plurality of pivot means off 40

set by half a square. Some of the elements of the face
pivot array may however, be deleted. The face pivot
means is connected with the pivot means of the first
array by a plurality of face links. The face links are
unnumbered to reduce the congestion in FIGS. 2A, B
and C. A releasable locking means is provided for lock-
ing side lengths and the face links in the erected config-
uration. In the preferred embodiment, this locking
means is a plurality of locking links in various positions
within the wall-like structures. All sections of the wall,
of course, need not have a locking link. In some in-
stances, a single locking link for the entire wall may be
sufficient. However, for greater stability it is recom-
mended that several locking links be disposed in varnous
sections in the wall. In FIGS. 2A, B and C, several
locking links are illustrated at 80, 84, 220, 224, 228, 230,
and 232. The number of locking links determines the
amount of force required to collapse and erect the wall.

FIGS. 3A and B illustrate a preferred embodiment of
one of the pivot means which comprises the first and 60

second pluralities of pivot means and the face of pivot
means. Each of the pivot means has a body portion 300.
Arranged generally circumferentially around the body
portion are eight apertures, 302, 304, 306, 308, 310, 312,

314 and 316. Disposed opposite the body portion 300 of 65

each aperture is a hinge pin means 322, 324, 326, 328,
330, 332, 334, and 336. Each of the hinge pin means is
essentially a round, cylindrical section on which a piv-
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otal connecting element 340 may pivot. Each of the
pivotal connecting €lements has a generally hook-
shaped end 350. Each hooked end has an inner surface
352 defined by a generally circular arc segment greater
than 180 degrees and of a radius to be pivotally received
on the cylindrical hinge pin means. In the preferred
embodiment, the arc segment is about 250 degrees.

The body portion 300 shown, is designed to connect
with up to eight links. This number may be reduced, for
example, by deleting some of the hinge pin means. On
the face pivot means, every other hinge pin means may
be deleted and the diameter of the body portion re-
duced. Each pivotal element 340 1s adapted to be con-
nected with one of the links. In the preferred embodi-
ment in which the links are hollow, tubular rods, the
rod receives an end 354 of the pivotal element. Adja-
cent the hooked portion is a collar or stop portion 356
which acts as a stop for a tubular rod-like element when
end 354 of the pivotal element is inserted into a rod. The
end portion 354 has four ridges, 360, 362, 364 and 366
which frictionally engage the interior of the rod. The
rods may be crimped to increase the frictional engage-
ment between the pivotal elements and the rods.

In the preferred embodiment, the pivot means includ-
ing the body part 300 and the pivotal elements 340 are
constructed of a strong, resilient material such as nylon.
The resiliency of this polymeric material in turn, deter-
mines the length of the arc segment which defines sur-
face 382. This surface is chosen such that a relatively
large amount of force must be exerted to snap the piv-
otal element onto thé body portion or to unsnap or
disconnect the body portion from the pivotal element.
The strength of the various features of the pivot means,
particularly the hinge pin means and engagement of the
hooked portion 350 and the hinge pin means 326, and
the frictional engagement of the pivotal element 350
and the rods must be great enough to withstand the
forces applied to them in erecting and collapsing the
structure. The links tend to increase forces on the pivot
means by acting as levers. |

FIG. 4 is illustrative of the structure in the collapsed
configuration. In this configuration, the structural sec-
tion or wall structure is relatively compact. The links

‘are arranged in at least a partially touching, generally
parallel bundle with the first plurality of pivot means

generally adjacent to each other at one end of the bun-
dle and the second plurality of pivot means generally
adjacent to each other at the other end. The size of the
bundle is related to the number-of sections or links, the
cross-sectional dimensions of the links, the size of the
pivot means, and the like. The length of the bundle is
generally the length of the side links, regardiess of the
number of sections combined in forming a wall struc-
ture. Increasing the number of sections in a wall merely
increases the circumference of the bundle.

The invention lhas been described with reference to a
preferred embodiment. Obviously, modifications, alter-
ations and other embodiments will occur to others upon
reading and understanding this specification. It is my
intention to include all such modifications, alterations
and alternate embodiments insofar as they come within
the scope of the appended claims or the equivalent
thereof. ' |

We claim:

[1. A collapsable, articulated structural section
which is moveable between an erected configuration
and a collapsed configuration, said structure compris-
ing:
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a first plurality of pivot means disposed to be substan-
tially in a first plane in said erected configuration
and to be substantially adjacent each other in said
collapsed configuration;

a second plurality of pivot means disposed to be sub-
stantially in a second plane in said erected configu-
ration and to be substantially adjacent each other in
said collapsed configuration, said second plane
being substantially parallel to said first plane;

a plurality of pivotally interconnected side links for
connecting said first plurality of pivot means with
said second plurality of pivot means, each of said
links being connected with one of said first plural-
ity of pivot means and one of said second plurality
of pivot means;

a face pivot means;

a plurality of face links, each of said face links con-
nected with said face pivot means and with one of
said first plurality of pivot means; and

a Jocking link for locking the structural section in said
erected configuration, said locking link being piv-
otally connected near one of its ends with a first
one of said plurality of face links and operatively
connected near the other of its ends with a first one
of said second plurality of pivot means. }

[2. The structural section as set forth in claim 1
wherein said locking link is pivotally connected directly
with the first one of said second plurality of pivot
means. }

3. [The structural section as set forth in claim 1
wherein] A4 collapsable, articulated structural section
which is moveable between an erected configuration and a
collapsed configuration, said structure comprising:

a first plurality of pivot means disposed to be substan-
tially in a first plane in said erected configuration and
to be substantially adjacent each other in said col-
lapsed configuration;

a second plurality of pivot means disposed to be substan-
tially in a second plane in said erected configuration
and to be substantially adjacent each other in said
collapsed configuration, said second plane being sub-
stantially parallel to said first plane;

a plurality of pivotally interconnected side links for con-
necting said first plurality of pivot means with said
second plurality of pivot means, each of said links
being connected with one of said first plurality of pivot
means and one of said second plurality of pivot means;

a face pivot means;

a plurality of face links, each of said face links connected
with said face pivot means and with one of said first
plurality of pivot means; and

a locking link for locking the structural section in said
erected configuration, said locking link being pivotally
connected near one of its ends with a first one of said
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the other of its ends with a first one of second plurality
of pivot means, said locking link [is] being pivot-
ally connected with one of said pivotally intercon-
nected side links which, in turn, is pivotally con-

nected to the first one of said second plurality of 60

pivot means.

[4. The structural section as set forth in claim 1
wherein said locking link is disposed generally parallel
to said first one of said face links in the collapsed config-
uration, and wherein said locking link becomes disposed
in a perpendicular relattonshlp to said first one of said
face links as the section is moved from the collapsed

configuration to said erected configuration. }
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[5. The structural section as set forth in claim 4
wherein said locking link is disposed at an acute angle
relative to said first one of said face links when the
structure is in said erected configuration. }

I6. The structural section as set forth in claim 4
wherein said locking link has a length that is longer than
the distance from the first one of the second plurality of
pivot means normal to the first one of said face links
when said locking link is disposed in the perpendicular
relationship and further including spring means for
resiliently yielding to accommodate part of the length
of the locking link, whereby a force sufficient to over-
come the resilient yielding of the spring means is re-
guired to move the structural section between its
erected and collapsed configurations. ]

[7. The structural section as set forth in claim 6
wherein said first one of said face links is flexible per-
pendicular to its length, said spring means being the
flexing of said first one of said face links.}

8. [ The structural section as set forth in claim 1.] A4
collapsable, articulated structural section which is movable
between an erected configuration and a collapsed configu-
ration, said structure comprising:

a first plurality of pivot means disposed to be substan-
tially in a first plane in said erected configuration and
to be substantially adjacent each other in said col-
lapsed configuration;

a second plurality of pivot means disposed to be substan-
tially in a second plane in said erected configuration
and to be substantially adjacent each other in said
collapsed configuration, said second plane being sub-
stantially parallel to said first plane;

a plurality of pivotally interconnected side links for con-
necting said first plurality of pivot means with said
second plurality of pivot means, each of said links
being connected with one of said first plurality of pivot
means and one of said second plurality of pivot means;

a face pivot means;

a plurality of face links, each of said face links connected
with said face pivot means and with one of said first
plurality of pivot means; and

a locking link for locking the structural section in said
erected configuration, said locking link being pivotally
connected near one of its ends with a first one of said
plurality of face links and operatively connected near
the other of its ends with a first one of said second
plurality of pivot means in combination with addi-
tional structural sections, each of said additional
sections having a first plurality of pivot means
disposed substantially in said first plane and a sec-
ond plurality of pivot means disposed substantially
in said second plane, the structural section being
interconnected with at least some of said additional
structural sections by having in common with each
other, at least one pivot means of said first plurality
of pivot means and at least one pivot means of said
second plurality of pivot means, whereby the sec-
tions define a generally planar wall-like structure, 4
plurality of said additional structural sections each
also including a face pivot means and a plurality of
face links connected with such face pivot means and
with one of said first plurality of pivot means, and all
of the face pivot means of the generally planar wall-
like structure being disposed generally adjacent or in
said first plane.

9. [ The structural section as set forth in claim 1, 4

collapsable, articulated structural section which is movable
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between an erected configuration and a collapsed configu-
ration, said structure comprising:

a first plurality of pivot means diposed to be substantially
in a first plane in said erected configuration and to be
substantially adjacent each other in said collapsed
configuration,

a second plurality of pivot means disposed to be substan-
tially in a second plane in said erected configuration
and to be substantially adjacent each other in said
collapsed configuration, said second plane being sub-
stantially paraliel to said first plane;

a plurality of pivotally interconnected side links for con-
necting said first plurality of pivot means with said
second plurality of pivot means, each of said links
being connected with one of said first plurality of pivot
means and one of said second plurality of pivot means
in which at least one of said pivot means comprises:

a body portion;

a plurality of apertures disposed generally circumfer-
entially around said body portion;

each of said apertures being defined on one side by a
hinge pin means;

a plurality of pivotal elements, each pivotal element
having a generally hoocked end, the hooked end
having an inside surface defined by a substantially
circular arc segment greater than 180 degrees and
of a radius to be pivotally received on one of said
hinge pin means, each pivotal element having an-
other end adapted to be connected with one of said
links, whereby each pivotal element i1s adapted to
connect one of said links for pivotal movement
about one of said hinge pin means.

[10. A collapsable, articulated rectangular parallel-
epiped structural section, the parallelepiped being de-
fined by first, second, third, fourth, fifth, sixth, seventh,
and eighth corners, the structured section being move-
able between a collapsed configuration and an erected
configuration, in said collapsed configuration said first,
second, third and fourth corners being disposed gener-
ally adjacent each other and said fifth, sixth, seventh,
and eighth corners being disposed generally adjacent
each other, and in said erected configuration said first,
second, third, and fourth corners being disposed to
define substantially a first rectangle in substantially a
first plane and said fifth, sixth, seventh, and eighth cor-
ners being disposed to define substantially a second
rectangular in substantially a second plane, saxd struc-
tural section comprising:

first, second, third and fourth pivot means disposed
respectively at said first, second, third and fourth
COTNErS;

fifth, sixth, seventh, and eighth pivot means disposed
respectively at said fifth, sixth, seventh and eighth
COrners;

a plurality of pivotally interconnected side links con-
necting said first, second, third, and fourth pivot
means with said fifth, sixth, seventh, and eighth
pivot means;

a face pivot means connected by a first face link with
said first pivot means and by a second face link
with said third pivot means, said first and second
face links being dimensioned such that when the
structure is in said erected configuration, said face
pivot means is disposed generally adjacent or in
said first plane; and

a focking link for locking the structural section in the
erected configuration, said locking link being piv-

12

otally connected with said first face link and with
said fifth pivot means.]

11. [ The structural section as set forth 1n claim 10 in

which] A collapsable, articulated rectangular parallelepi-

5 ped section, the parallelepiped being defined by first, sec-
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ond, third, fourth, fifth, sixth, seventh, and eighth corners,
the structured section being movable betweern a collapsed
configuration and an erected configuration, in said col-
lapsed configuration said first, second, third and fourth
corners being disposed generally adjacent each other and
said fifth, sixth, seventh, and eighth corners being disposed
generally adjacent each other, and in said erected configu-
ration said first, second, third, and fourth corners being
disposed to define substantially a first rectangle in substan-
tially a first plane and said fifth, sixth, seventh, and eighth
corners Being disposed to define substantially a second
rectangle in substantially a second plane, said structural
section comprising.

first, second, third and fourth pivot means disposed
respectively at said first, second, third and jfourth
corners;

fifth, sixth, seventh, and eighth pivot means disposed
respectively at said fifth, sixth, seventh and eighth
corners,

a plurality of pivotally interconnected side links connect-
ing said first, second, third, and fourth pivot means
with said fifth, sixth, seventh, and eighth pivot means,

a face pivot means connected by a first face link with
said first pivot means and by a second face link with
said third pivot means, said first and second face links
being dimensioned such that when the structure is in
said erected configuration, said face pivot means is
disposed generally adjacent or in said first plane; and

a locking link for locking the structural section in the
erected configuration, said locking link being pivotally
connected with said first face link and with said [fifth
pivot means, said locking [means is} /ink being a
locking link pivotally connected at one of it ends
with the fifth pivot means and at another of its ends
with the first face link.

F12. The structural section as set forth in claim 10
further including a third face link connected with said
face pivot means and said second pivot means and a
fourth face link connected with said face pivot means
and said fourth pivot means. ]

F13. The structural section as set forth in claim 10
wherein said plurality of interconnected links comprises
at least a first side link connected with said first pivot
means and with said sixth pivot means, a second side
link connected with said second pivot means and with
said fifth pivot means, said second side link being pivot-
ally connected with said first side !ink in a generally
X-shaped configuration; a third side link connected
with said second pivot means and with said third pivot
means and said sixth pivot means, said fourth side link
being pivotally connected with said third side in a gen-
erally X-shaped configuration said first, second, third
and fourth side links each being the same length. }

14. [ The structural section as set forth in claim 13 in
which} A collapsable, articulated rectangular parallelepi-
ped structural section, the parallelepiped being defined by

first, second, third, fourth, fifth, sixth, seventh, and eighth

corners, the structured section being movable between a
collapsed configuration and an erected configuration, in
said collapsed configuration said first, second, third and

Jfourth corners being disposed generally adjacent each other

and said fifth, sixth, seventh, and eighth corners being
disposed generally adjacent each other, and in said erected
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configuration said first, second, third, and fourth corners
being disposed to define substantially a first rectangle in
substantially a first plane and said fifth, sixth, seventh, and
eighth corners being disposed to define substantially a
second rectangle in substantially a second plane, said struc-
tural section comprising:

first, second, third and fourth pivot meand disposed
respectively at said first, second, third and fourth
corners;

fifth, sixth, seventh, and eighth pivot means disposed
respectively at said fifth, sixth, seventh and eighth
corners;

a plurality of pivotally interconnected side links connect-
ing said first, second, third, and fourth pivot means
with said fifth, sixth, seventh, and eighth pivot means;

a face pivot means connected by a first face link with
said first pivot means and by a second face link with
said third pivot means, said first and second face links
being dimensioned such that when the structure is in
said erected configuration, said face pivot means is
disposed generally adjacent or in said first plane; and

a locking link for locking the structural section in the
erected configuration, said locking link being pivotally
connected with said first face link and with said fifth
pivot means, said plurality of interconnected links
comprising at least a first side link connected with said
first pivot means and with said sixth pivot means, a
second side link connected with said second pivot
means and with said fifth pivot means, said second
side link being pivotally connected with said first side
link in a generally X-shaped configuration; a third
side link connected with said second pivot means and
with said third pivot means and said sixth pivot
means, said fourth side link being pivotally connected
with said third side in a generally X-shaped configura-
tion said first, second, third and fourth side links each
being the same length, said locking means [com-
prises] comprising a segment of said second side
link, said segment being pivotally connected at one
end with said fifth pivot means and at another end
with a locking link, said locking link being pivot-
ally connected at one end with said segment and at
another end with said first face link.

[15. The structural section as set forth in claim 13
wherein said plurality of interconnected links further
comprises a fifth side link connected with said third
pivot means and with said eighth pivot means, a sixth
side link connected with said fourth pivot means and
with said seventh pivot means, said sixth side link being
pivotally connected with said fifth side link in a gener-
ally X-shaped configuration, a seventh side link con-
nected with said first pivot means and with said eighth
pivot means and an eighth side link connected with said
fourth pivot means and said fifth pivot means, said
eighth side link being pivotally connected with said
seventh side link in a generally X-shaped configura-
tion. |

16. The structural section as set forth in claim 11
wherein the sum of the length of the locking link and
the distance along said first face link between the first
pivot means and the pivotal connection of the first face
link and said locking link is substantially equal to the
length of one of said plurality of pivotally intercon-
nected links.

17. The structural section as set forth in claim 14
wherein the sum of the length of the locking link, the

segment, and the distance along the first face link be-
tween the first pivot means and the pivotal connection
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of the first face link and the locking link is substantially
equal to the length of said first side link.

[18. The structural section as set forth in claim 10
wherein in the erected configuration, said first, second,
third, and fourth corners define a first square in said first
plane and said fifth, sixth, seventh, and eighth corners
define a second square, said second square being the
same size as said first square.}

19. The structural section as set forth in claim 11
wherein said locking link is disposed generally parallel
to said first face link in the collapsed configuration and
becomes disposed in a generally perpendicular relation-
ship to said first face link as the section is moved from
the collapsed configuration to said erected configura-
tion.

20. The structural section as set forth in claim 19
wherein said locking link has a length that is longer than
the distance from the pivotal means normal to said first
face link when said locking link is disposed in the per-
pendicular relationship and further including spring
means for resiliently yielding to accommodate part of
the length of the locking link, whereby a force sufficient
to overcome the resilient yielding of the spring means is
required to move the structural section between its
erected and collapsed configurations. |

21. [ The structural section as set forth in claim 10}
A collapsable, articulated rectangular parallelepiped struc-
tural section, the parallelepiped being defined by first,
second, third, fourth, fifth, sixth, seventh, and eighth cor-
ners, the structured section being movable between a col-
lapsed configuration and an erected configuration, in said
collapsed configuration said first, second, third and fourth
corners being disposed generally adjacent each other and
said fifth, sixth, seventh, and eighth corners being disposed
generally adjacent each other, and in said erected configu-
ration said first, second, third, and fourth corners being
disposed to define substantially a first rectangle in substan-
tially a first plane and said fifth, sixth, seventh, and eighth
corners being disposed to define substantially a second
rectangle in substantially a second plane, said structural
section comprising:

first, second, third and fourth pivot means disposed
respectively at said first, second, third and fourth
corners;

fifth, sixth, seventh, and eighth pivot means disposed
respectively at said fifth, sixth, seventh and eighth
corners;

a plurality of pivotally interconnected side links connect-
ing said first, second, third, and fourth pivot means
with said fifth, sixth, seventh, and eighth pivot means;

a face pivot means connected by a first face link with
said first pivot means and by a second face link with
said third pivot means, said first and second face links
being dimensioned such that when the structure is in
said erected configuration, said face pivot means is
disposed generally adjacent or in said first plane; and

a locking link for locking the structural section in the
erected configuration, said locking link being pivotally
connected with said first face link and with said fith
pivot means in combination with additional struc-
tural sections so as to form a wall structure in the
erected configuration and a plurality of generally
parallel links in the collapsed configuration, eac’ of
said additional sections having a first plurality of pivot
means disposed substantially in said first plane and a
second plurality of pivot means disposed substantially
in said second plane, the structural section being inter-
connected with at least some of said additional struc-
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tural sections by having in common with each other, at
least one pivot means of said first plurality of pivot
means and at least one pivot means of said second
plurality of pivot means, whereby the sections define a
generally planar wall-ike structure, a plurality of said
additional structural sections each also including a
face pivot means and a plurality of face links con-
nected with such face pivot means and with one of said
first plurality of pivot means, and all of the face pivot
means of the generally planar wall-like structure
being disposed generally adjacent or in said first
plane.
22. [ The structural section as set forth in claim 10,)
A collapsable, articulated rectangular parallelepiped struc-
tural section, the parallelpiped being defined by first, sec-
ond, third, fourth, fifth, sixth, seventh, and eighth corners,
the structured section being movable between a collapsed
configuration and an erected configuration, in said col-

lapsed configuration said first, second, third and fourth 20

corners being disposed generally adjacent each other and
said fifth, sixth, seventh, and eighth corners being disposed
generally adjacent each other, and in said erected configu-
ration said first, second, third, and fourth corners being
disposed to define substantially a first rectangle in substan-
tially a first plane and said fifth, sixth, seventh, and eighth
corners being disposed to define substantially a second
rectangle in substantially a second plane, said structural
section comprising:

first, second, third and fourth pivot means disposed 30

respectively at said first, second, third and fourth
corners;

fifth, sixth, seventh, and eighth pivot means disposed
respectively at said fifth, sixth, seventh and eighth
corners;

a plurality of pivotally interconnected side links connect-
ing said first, second, third, and fourth pivot means
with said fifth, sixth, seventh, and eighth pivot means;

a face pivot means connected by a first face link with
said first pivot means and by a second face link with
said third pivot means, said first and second face links
being dimensioned such that when the structure is in
said erected configuration, said face pivot means is
disposed generally adjacent or in said first plane; and

a locking link for locking the structural section in the
erected configuration, said locking link being pivotally
connected with said first face link and with said fifth

pivot means, in which at least one of said pivot
means comprise:

a body portion;

a plurality of apertures disposed generally circumfer-
entially around said body portion;

each of said apertures being defined on one side by a
hinge pin means;

a plurality of pivotal elements, each pivotal element
having a generally hooked end, the hooked end
having an inside surface defined by a substantially
circular arc segment greater than 180 degrees and
of a radius to be pivotally received on one of said
hinge pin means, each pivotal element having an-
other end adapted to be connected with one of said
links, whereby each pivotal element is adapted to
connect one of said links for pivotal movement
about one of said hinge pin means.

23. A collapsable, articulated wall-like structure hav-

ing at least one substantially planar face, said wall struc-
ture comprising:
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a first plurality of pivot means disposed in a first
substantially rectangular planar array on said pla-
nar face;

a second plurality of pivot means disposed in a second
substantially rectangular planar array, said second
planar array being substantially paralle] to said first
planar array;

a plurality of pivotally interconnected pairs of side
links for connecting said first plurality of pivot
means with said second plurality of pivot means,
each of said pairs of side links being disposed in a
plane which is substantially perpendicular to said
planar face;

a plurality of face pivot means disposed in a third
substantially planar array, said third planar array
being substantially parallel to and generally adja-
cent to said first planar array;

a plurality of face links for connecting said plurality
of face pivot means with said first plurality of pivot
means; and

at least one releasable locking link for locking said
side links and said face links in a fixed relationship
to form said wall-like structure, said locking link
adapted to release said side links and said face link
from said fixed relationship to permit said side links
and said face links to pivot about said pivot means
into a generally parallel relationship whereby the
wall-like structure may be collapsed.

24. The wall-like structure as set forth in claim 23
wherein said locking link is pivotally connected at one
of its ends to one of said face links and at another of its
ends to one of said second plurality of pivot means.

28. The wall-like structure as set forth in claim 24
wherein said locking link is adapted to be disposed
generally perpendicular to the face link to which it is
pivotally connected.

26. The wall-like structure as set forth in claim 23
wherein said locking link is pivotally connected at one
of its ends with one of said side links and pivotally
connected at another of its ends with one of said face
links.

2’7. The structural section as set forth in claim 23, in
which at least one of said pivot means comprise:

a body portion;

a plurality of apertures disposed generally circumfer-

entially around said body portion;

each of said apertures being defined on one side by a
hinge pin means;

a plurality of pivotal elements, each pivotal element
having a generally hooked end, the hooked end
having an inside surface defined by a substantially
circular arc segment greater than 180 degrees and
of a radius to be pivotally received on one of said
hinge pin means, each pivotal element having an-
other end adapted to be connected with one of said
links, whereby each pivotal element is adapted to
connect one of said links for pivotal movement
about one of said hinge pin means.

[28. A collapable, articulated wall-like structure
having a substantially planar face, said wall-like struc-
ture comprising a plurality of interconnected structural
sections, at least some of said structural sections com-
prising:

a first plurality of pivot means disposed in a regular
array substantially in a first plane, said first plural-
ity of pivot means adapted to be moved substan-
tially adjacent each other when the structure is
collapsed;
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a second plurality of pivot means disposed in a regu-
lar array substantially in a second plane, said sec-
ond plane being substantially parallel to said first at
plane, said second plurality of pivot means adapted
to be moved substantially adjacent each other 5
when the structure is collapsed;

a plurality of pivotally interconnected links for con-
necting said first plurality of pivot means and said
second plurality of pivot means, each of said links
being connected with one of said first plurality of 10
pivot means and one of said second plurality of
pivot means, some of said plurality of pivotally
interconnected links being common to more than
one section, said plurality of interconnected links

18

parallel relationship with the pivotally intercon-
nected links when the structure is collapsed; and
least one locking link for locking the structural
section in said erected configuration, said locking
link being pivotally connected with a first one of
said plurality of face links and being operatively
connected with a first one of said second plurality
of pivot means, said locking link being adapted to
be moved to a generally parallel relationship with
the pivotally interconnected links when the struc-
ture is collapsed.]

29 The wall-like structure as set forth in claim 23
wherein the length of said face links is selected relative to

being adapted to be moved to a generally parallel 15 the length of said side links to determine the depth of the

relationship when the structure is collapsed: wall-like structure by limiting how close said first pivot
a face pivot means disposed in or closely adjacent to =~ means and said second pivot means may approach each
said first plane; other when said face pivot means enter said planar face,
a plurality of face links, each of said face links con- and said releasable locking link including releasable lock-

nected with said face pivot means and with one of 20 ing mechanism limiting said first pivot means and said
said first plurality of pivot means, said plurality of  second pivot means from moving further apart.

face links being adapted to be moved to a generally
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