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1
COLLAPSIBLE DISPLAY STAND

BACKGROUND OF THE INVENTION

Technical Field

This invention generally relates to a collapsible, free-
standing, display stand for displaying panels, which may
have designs thereon, such as banners. It relates more
particularly to adjustable display stands.

Background

Display stands are used extensively at trade shows, con-
ventions, and other gatherings to present images for adver-
tising and informational purposes. The images are usually
printed on flexible panels, such as reinforced paper, and are
held in the desired display position by the display stand.

Users of display stands often travel from trade show to
trade show to advertise their goods and services. Users must
carry their display stands from place to place and set up and
tear down their displays frequently. Different trade show
locations may offer different limitations on available floor
space and best viewing angle. Consequently, users want
light weight, easy-to-assemble, adjustable, inexpensive, dis-
play stands.

The collapsible display stand of U.S. Pat. No. 5,839,705
to LaMotte uses bowed, telescopically connected cross
struts to hold a banner in tension. Telescopic connections
involve sliding a narrowed end of a first tube into an end of
a second tube. Tubes are placed in end sleeves of a banner
or similar display, and specially designed pin ends of the
cross struts are inserted in specially designed end caps in the
tubes, thus holding the banner in tension. The design is
similar to tents using exterior telescopically connected
crossed struts to hold up the tent, but with the tent removed
and a banner in place of the tent floor. To erect the banner,
a vertical support member connects at a top end to a strap
around the crossing point of the struts. The bottom end of the
vertical support member connects to two base support
members which, in turn, connect to the end caps of the
bottom tube, forming a rigid triangular base. The tilt of the
banner off vertical is adjusted by sliding the crossing-point
strap on the struts.

The detailed design of the connectors between the struts
and the tubes adds to the cost of the LaMotte device. Also,
the fixed triangular base prevents adjusting the base for
horizontal display of a banner. Finally, the flat triangular
base requires that the floor be substantially clear of obstacles
(cabling, hoses, other equipment) over the area of the base.

Accordingly, what is needed is a collapsible display stand
that is inexpensive to construct, has adjustable display
angles, is adaptable to vertical or horizontal use with the
same structural members, and can be placed in a stable
configuration on an uneven surface.

SUMMARY OF THE INVENTION

A collapsible display stand with a foot-and-bar base is
disclosed. The foot-and bar base provides improved adapt-
ability to uneven surfaces. The foot provides a flexible
connection between a vertical support member and two
adjustable strut braces. The strut braces have controllable
sliding connections to two flexed struts. The point of closest
approach of the struts may be constrained by a grommet,
clamp, or sleeve and maintained a predetermined distance
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from the foot by a vertical support member. Also disclosed
is a simplified, inexpensive apparatus for connecting strut
ends to mounting tubes. The simplified apparatus comprises
a hole drilled in one side of the mounting tube near each
mounting tube end, into which an unadorned strut end may
be inserted. The foot, slidable strut brace connectors, and the
point-of-closest-approach constraint may be economically
made of hard rubber, such as that used in making mud flaps
for trucks. The collapsible display stand may be adjusted by
hand or, especially for very large embodiments, by motor-
ized point-of-closest-approach and strut brace constraints.
The motorized constraints may be remotely controlled. A
variation of the display stand, adapted to being mounted on
a wall, is also disclosed.

The foregoing and other features and advantages of the
present invention will be apparent from the following more
detailed description of the particular embodiments of the
invention, as illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A shows an example of an embodiment of the
collapsible display stand erected vertically;

FIG. 1A-1 shows an enlargement of the connecting ends
of two telescopically connecting vertical support member
sections.

FIG. 1B shows an example of an embodiment of the
collapsible display stand erected vertically with the strut
braces adjusted downward;

FIG. 2 shows an example of an embodiment of the
collapsible display stand erected horizontally;

FIG. 3A shows an example of a strut inserted into a
mounting tube through a hole in the banner sleeve;

FIG. 3B shows an example of a strut inserted into a
mounting tube through a hole in a portion of tube extended
beyond the sleeve;

FIG. 4 shows three examples of devices used for main-
taining strut relationships; and

FIGS. 5A and 5B show two views of an example of an
alternate banner mounting device.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

FIG. 1A shows an example of an embodiment of a
collapsible display stand 100. Two bowed struts 150 main-
tain the panel 101, or banner 101, in tension. The panel 101
is conventionally flexible but may be rigid or resilient.
Mounting tubes 102 and 104, conventionally inserted
through sleeves 103 and 105, respectively, in the banner 101
ends, may receive a strut 150 end in a hole 160 through the
side of the mounting tube 102 and 104 near each end of the
mounting tube 102 and 104. In the embodiment shown in
FIG. 1A, the strut-receiving holes 160 in the tube 102 and
104 side are aligned with holes 103 and 105, respectively, in
the sleeve. (See also FIG. 3A).

In an alternate embodiment, the mounting tube 102 and
104 extends beyond the ends of the banner sleeves 103 and
105, the strut-receiving hole 160 is in the portion of the tube
102 and 104 extending outside the banner sleeve 103 and
105, and the banner sleeve 103 and 105 requires no holes.
(See also FIG. 3B). The mounting tubes 102 and 104 may be
made of polyvinylchloride (“PVC”) pipe. In variants, there
is no banner sleeve 103 and 105, and the banner 101 is
attached to the mounting tubes 102 and 104 by other means,
such as loops, adhesives or clamps. In a particular embodi-
ment, the banner 101 is mounted, not by tubes, but by bars
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500 (FIGS. 5A and 5B) with integral clamps. The struts 150
may be flexible tubes comprised of telescopically connect-
ing sections, as are often used for supporting umbrella tents.
An example of a telescopic connection is shown in FIG.
1A-1. An end 173 of section 171 has a portion with a
narrowed outside diameter that is slidingly received into a
widened inside diameter of an end 174 of section 172,
thereby making a telescopic connection. The tube sections
may be threaded like beads on an elastic cord so that the
connecting ends remain in proximity to each other when the
sections of the struts 150 are pulled apart for transport or
storage. Other types of struts 150 may also be used. For
example, flexible rods, struts with polygonal, oval, or irregu-
lar cross-sections, [-beams, H-beams, and, in a particular
embodiment, rigid, curved struts.

The struts 150 meet at a point of closest approach, shown
in FIG. 1 as a crossing point, defined by a controllably
slidable constraint 110, or restrictive device 110, such as a
grommet, a sleeve, channel, clamp or a motorized restrictive
device. The restrictive device 110 comprises engagement
mechanisms for engaging struts 150 and vertical support
member 170. In FIG. 1, a point-of-closest-approach grom-
met 110, or crossing-point grommet 110, is shown as an
exemplary restrictive device. The grommet 110 may be
preferably made of hard rubber, but may be of any tough,
resilient, material with a high coefficient of friction. For
example, a plastic, a softer rubber, or a silicone elastomer
may be used. In the embodiment shown, the point-of-
closest-approach grommet 110 has an engagement mecha-
nism, a hole 404 (FIG. 4), of adequate size to slidingly
engage both struts 150. In an alternate version, the point-
of-closest-approach grommet 110 has two holes, one for
slidingly engaging each strut 150. The point-of-closest-
approach grommet also has a hole 402 for tightly engaging
the neck of an end pin of a vertical support member 170. The
end pin has a head tapered to a wider diameter than the
engaging hole, and a neck sized to be tightly held by the
engaging hole 402 (FIG. 4). The end pins may be custom
made or purchased commercially. For example, Delrin Tips,
manufactured by Frank Tehan Corporation of Berkeley,
Calif. are suitable. In a particular embodiment, the vertical
support member 170 may be machined to have a head and
neck end. Because the grommet 110 is flexible, the attach-
ment of the vertical support member 170 is a flexible
attachment to the strut crossing point. For slidable con-
straints other than hard rubber grommets, the method of
attaching the vertical support member 170 may be appro-
priately adapted.

A motorized point-of-closest-approach restrictive device
may be used in embodiments that are too large to be adjusted
by hand, or remotely located (near a ceiling in a convention
hall, for example), or where animated tilting of the display
100 may be desired. A motorized restrictive device rides
upon each strut 150 in the manner of a monorail using
friction wheels, the motorized restrictive devices connected
to each other to maintain a close distance and up to three
degrees of rotational freedom between the struts 150. For
example, a ball and socket connector may be used. For such
an embodiment, struts having an “I-beam” cross sectional
shape may be preferred. The motors may be controlled
independently or in concert. The motors may be reversible.
The engagement mechanisms for the motorized point-of-
closest-approach restrictive device may comprise biased
wheels or similar rollers.

Vertical support member 170 may be erected from two
telescopically connecting tubes, 171 and 172. One tube 171
has a narrowed end 173 which is slidingly received in end
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174 of tube 172. In most embodiments, the tubes 171 and
172 are threaded like strung beads on an axial elastic cord,
as has long been known in the art of umbrella tents.
Likewise, each strut 150 may be comprised of a plurality of
telescopically connecting tube sections, with or without
elastic cords. In an embodiment, the vertical support mem-
ber may be mounted to or may be part of a vertical structure
or wall, to enable wall-mounting of panels. The mounting
may be accomplished by means of additional engagement
mechanisms on the foot 120 and point-of-closest-approach
restrictive device.

In a particular embodiment, each strut 150 is made of
sections which are each shorter than the strut braces 180.
When the strut brace 180 is adjusted to a position near a strut
section connection point and the display stand is disas-
sembled, the struts 150, vertical support 170, and strut
braces 180 may all collapse into a package no longer than
the strut braces 180. In particular embodiments, tube sec-
tions are sized to be nearly as long as the mounting tubes 102
and 104. The mounting tubes 102 and 104 often define the
long dimension of a carrying case for the display stand 100.
In some embodiments, even the mounting tubes may be
made of telescopically connecting sections.

The bottom of the vertical support member 170 may be
connected to the foot 120. The foot is shown as a hard rubber
grommet 120 with three engagement mechanisms: end-pin-
engaging holes 402 (FIG. 4). The bottom end of the vertical
support member 170 has an end pin that may be engaged in
a hole 402 in the foot 120. The other two holes 402 may be
engaged by the end pins of the strut braces 180. The end pins
of the strut braces 180 and the end pin of the vertical support
members may all be inserted through the same side of the
foot 120. The foot 120 twists in operation to adapt to the
different positions of the strut braces 180 and the vertical
support member 170. The pin head of the vertical support
member 170 may rest on the floor or ground when the
display stand 100 is erected. As an alternative to end pins,
the vertical support member 170 may have machined ends.

Each end of each strut brace 180 which is not attached to
the foot 120 is attached to a type of restrictive device: a strut
brace slider 130. Slider 130 may be a grommet made of hard
rubber, plastic, softer rubber, silicone, or similar flexible
elastomeric material with a high coefficient of friction. The
attachment to the strut brace slider grommet 130 may be by
end pin, as above. The strut brace slider grommet 130 also
has a hole 406 (FIG. 4) for slidingly engaging a strut 150.
The strut brace slider 130 may be a motorized restrictive
device, in a manner analogous to the point-of-closest-ap-
proach restrictive device.

With the strut braces 180 positioned as shown in FIG. 1A,
the base is a bar-and-foot base 105, 104, and 120. This base
needs only two generally level high points on the ground to
support the bar 105 and 104 near the ends, and a small space,
of greater or lesser elevation, for the foot 120. In a conven-
tion hall, for example, cables, junction boxes, and plumbing
can run between the bar, 140 and 105, and the foot 120. In
an outdoor setting, the bar-and-foot base can adapt easily to
uneven terrain.

The struts 150, strut braces 180, and vertical support
member 170 may all be of adjustable length. The adjustment
may be manual. The simplest length adjustment is to add or
subtract telescopically connected sections. Other length-
adjusting mechanisms may be used. For example, the
mechanisms known in the art for adjusting photographers
tripod legs may be used for the vertical support and the strut
braces. Alternatively, the adjustment may be motorized. For
example, mechanisms known in the art of telescoping lad-
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ders may be adapted to the purpose. The mounting supports
102 and 104 may also be of adjustable length.

FIG. 1B shows the display stand 100 with the strut braces
180 adjusted downward. This reduces the base area, while
still allowing for some obstacles underneath the display
stand 100. The lower adjustment brings the foot 120 closer
to the bar 104 and 105. Differentially adjusting the strut
supports 180 moves the foot 120 sideways. Thus, a variety
of foundation problems can be adapted to with this collaps-
ible display stand. For example, where a particular presen-
tation angle for a displayed banner 101 is desired, but a floor
obstacle interferes with the placement of the foot 120 at the
desired presentation angle, a differential adjustment of the
strut braces 180 may move the foot to avoid the obstacle,
while preserving the presentation angle. Likewise, concur-
rent adjustment of the strut braces 180 may establish an
obstacle-avoiding distance between the bar, 104 and 105,
and the foot 120.

The tilt of the display panel 101 may be changed by
sliding struts 150 concurrently through point-of-closest-
approach grommet 110. Differentially sliding the struts 150
causes differential sliding of the strut braces 180 and will
change the tilt and angle of the banner 101 and the relative
position of the foot 120 and the bar 104 and 105. Good
flexibility for tilting and angling is obtained with struts 150
that are about 10 percent longer than the diagonal distance
between strut-receiving holes 160. When the struts 150 are
the same length as the diagonal distance between strut-
receiving holes 160, the display stand 100 is tilted and
angled only by the strut braces 180.

The crossing point of the struts 150 used in an “X”
configuration is one example of a point of closest approach.
In an alternate embodiment, the struts 150 do not cross, but
have a point of closest approach in an “H” configuration. In
this embodiment, the point-of-closest-approach grommet
110 still operates to maintain the struts 150 in proximity at
points between the strut ends. Improved stability in the “H”
configuration may be obtained by using a restrictive device
110 with two separate strut holes and further by using two
such restrictive devices 110 spaced a few inches apart, only
one of which needs to be connected to the vertical support
170.

FIG. 2 shows the display stand used to display a hori-
zontal banner 101. Notice that the same strut braces 180 are
used for horizontal displays as for vertical displays (FIGS.
1A-B). In this variation of the exemplary embodiment of
FIGS. 1A-1B, the mounting tubes 102 and 104 are on each
side of the banner 101, rather than on the top and the bottom.
Sliding strut braces 180 on the struts 150 and sliding the
struts 150 through point-of-closest-approach grommet 110
have the same effects as for the vertical display, as discussed
above. Thus, the same components work to create a stable,
adaptable base for both vertical and horizontal displays.

FIG. 3A shows an enlargement of a mounting tube 104 in
a sleeve 105 of banner 101, with a strut 150 inserted in a hole
160 in the mounting tube 104 through a hole 161 in the
sleeve 105. Because storage and carrying cases for banners
101 conventionally have a longest dimension defined by the
banner width, a mounting tube 104 that is no wider then the
banner 101 imposes no new requirements on storage and
carrying cases. Thus, the mounting tube 104 may be one
piece of tubing. For example, mounting tube 104 may be a
single piece of PVC pipe. In a particular embodiment,
mounting tube 104 may be a solid rod with axial bores in
each end. Strut 150 is shown with strut brace 180 adjusted
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downward. The strut brace slider grommet 130 is shown to
slidingly engage strut 150 and fixedly engage strut brace
180.

FIG. 3B shows an example of an alternate connection
between strut 150 and mounting tube 105. Mounting tube
104 extends beyond the edge of sleeve 105 of banner 101.
The hole 160 is in the extended portion of the mounting tube
104. Hole 160 may be drilled radially inward or may be at
a deflection angle to a radial ray. Hole 160 may be a fraction
larger than the outside diameter of the strut 150. For
example, a hole 160 diameter of 1.25 times the outside
diameter of the strut 150 works well. The flexed strut 150
engages inner and outer edges of the hole 160 with a prying
force which holds the strut 150 in the hole 160.

FIG. 4 shows details of examples of restrictive devices for
placing and maintaining struts 150, braces 180, and a
vertical support member 170 in a desired relationship. In the
embodiment shown in FIG. 4, the devices are a point-of-
closest-approach grommet 110, a strut brace slider grommet
130, and a foot grommet, or foot, 120. The grommets 110,
120, and 130 are shown as round, but the exterior shape may
be varied. For example, the shape may be a rectangle,
triangle, other polygon, oval, irregular shape, or may contain
resilient notches for holding folded strut sections for trans-
port. Grommets 110, 120, and 130 may be made of a resilient
material. For example, the hard rubber used to make mud
flaps for trucks works well. Alternatively, softer materials
such as plastic, softer rubber, or silicone may be used. It is
advantageous to make the grommet of a material that has a
high coefficient of friction for holding the smooth struts 150.
Again, hard rubber works well. In many embodiments, the
thickness of the grommet may correlate to the length of the
pin necks. In some embodiments, the thickness of grommet
is sized to provide sufficient friction to hold a strut brace 180
or vertical support member 170 without any end treatment.

Hole 404 in point-of-closest-approach grommet 110 has a
diameter slightly less than twice the diameter of the struts
150. The struts 150 cross in the hole 404 and slightly deform
the resilient grommet 110, causing the struts 150 to be held
by the resilient force of the deformed material. Hole 402 in
point-of-closest-approach grommet 110 receives the neck of
an end pin of the vertical support member 170. The diameter
of the hole 402 may be slightly less than the diameter of the
pin neck so that the pin is resiliently held. Holes 402 in the
strut brace slider grommet 130, the foot 120, and the
point-of-closest-approach grommet 110 may be the same
size, and the thickness of the grommets 110, 120, and 130
may be defined to be the length of the pin neck of the pins
used. Pins may be those commercially available at camping
supply stores. In variations of the exemplary embodiment,
holes 402 may be of different sizes. Hole 404 and 402 are
shown as aligned on a diameter, but the pattern may vary.
The only requirement is that the deformation of one hole in
use does not prevent use of the other hole.

In an alternate embodiment, the point-of-closest-approach
restrictive device 110 has an additional engagement mecha-
nism, distal the panel, for engaging a stabilizing object. For
example, the apparatus may be mounted on a wall or other
building structure by attaching the point-of-closest-approach
grommet 110 and the foot 120 to the building structure. For
further example, a portion of existing structure may serve as
the vertical support member 170, wherein the foot 120 and
the point-of-closest-approach grommet 110 may be attached
to a wall, ceiling, column, wall strut, or the like, spaced apart
a distance approximately equal to the length of a vertical
support member 170, and the apparatus otherwise assembled
as in embodiment 100.












